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THE ENGINEER. 





THE RAILWAY CONGRESS. 


Ir is not quite easy to regard the Railway Congress as | 


existing for the purpose of mental improvement. Its 
proceedings are more those of a great pleasure party 
than those to be expected from a scientific deliberative 


learn a good deal, only they will have to exert consider- 


that they saw the Greater Britain at Stratford, while 
Mr. Webb discoursed of the Petrolia. Visits were paid 
last week to Swindon, Horwich, and Crewe, to say 
nothing of other places of interest. On Monday serious 
work began in the way of discussion, but it is open to 
question whether these discussions have added much to 
the store of general availableinformation. A noteworthy 
feature of the Congress is the comparative absence of 


British delegates. The conference rooms are filled by | 


our foreign guests. Are we to assume that the claims of 
business on English railroads are so great that they keep 
the heads of departments away from the Congress? The 
polyglot nature of the assembly renders the proceedings 
rather unwieldy. In each section there is a president, 
and two interpreters who sit at opposite ends of the 
presidential table. The one translates the speeches 
made in French for the benefit of the English speaking 


portion of the audience; the other translates the English | 


speeches into French for the benefit of the foreigners in 
the audience. As the interpreters are gentlemen of con- 


siderable standing, thoroughly versed in the questions | 


discussed, the result is sufficiently satisfactory; but 


oo is very slow, seeing that everything said has to 
said twice over. The arrangement under which the 
time of the meeting is wholly devoted to discussion, not 
the smallest portion of a paper or report being read, is 
quite admirable, and causes no inconvenience whatever. 
It isto be hoped that the success of the method will promote 


its adoption among our own technical societies. It is, of 
course, out of the question that we should report verbatim 
all that took place. Indeed, to do so would be a breach 
of the rules of the Congress, which expressly prohibit 
verbatim reports. A large proportion of the papers 


possess, indeed, only a secondary interest for our readers, | 


dealing as they do with questions of traffic management 
and such-like, involving little or nothing of engineering. 
Almost all that mainly concerns us took place in room 
No. 11, the so-called English section. It was there, for 
example, that Mr. Aspinall’s paper was discussed. 

Up to the moment of going to press the Railway 
Congress has discussed a number of the papers 
which have been brought before its notice. We 


have already on pp. 523, 524, of our issue of June | 


21st last, given an abstract, or otherwise alluded to 


aos 








| first conclusion was agreed to; it was pointed out that if 
| the steel plates were of good quality and not high in 


| any hardening qualities, and instead of stating absolutely 


| be cut up into strips and rolled into copper stays even 


speeches made in French into English, and the other | tinental lines, and although one or two speakers thought 
does exactly the reverse. The former is an Englishman | their employment entailed the use of special brushes, 
and the latter a Frenchman, and delegates are not allowed | it was stated that steam jets had been found most 


| to use any language except French and the language of | satisfactory for the purpose, and were now used also 
| the country in which the Conference is held. In such | for cleaning the ordinary tubes. The ribs are in some 
| meotings as these, it appears to us that it facilitates dis- | cases left out for a distance of about 3ft. at the fire- 
assembly. Yet we have no doubt that our visitors will | poe sao the author puts his views into the form of | box end. No practical difference appears to have been 
. /as we are aware, by any of the English reporters, | steel or brass tubes were used. 
able care, or they will, to use an Americanism, get things | 


very much mixed; and they may come to remember | 


but this has not been done, so far | found in the steaming qualities of the boilers, whether 
save Mr. Thompson, whose report on signals we shall The question of spark arresters was then dealt with, 
give in our next impression. A difficulty thus arose and it appeared that they were not used upon any of 
in treating the English papers, and it was found | the English lines represented there. On the Midi of 


| desirable that the author of the paper should himself | France Railway, which runs through the Landes, wire 


draw attention to the points which he considered of | grids are used, the wire itself is of square section, 2mm. 
special interest. Question V. was dealt with last Monday | each side, and the spaces are about 4 mm. square; they use 
morning in Section II. The subject was, “ Boilers, | the extended type of smoke-box, and find that they are 
Fire-boxes, and Tubes,” by Mr. Ed. Sauvage, of the | able to suppress the sparks. With respect to the blast 
Western of France Railway. This section was pre- | pipe, it is absolutely essential for good work that the axis 
sided over in a most able manner by Mr. Kossuth, | of the blast pipe be exactly in the axis of the chimney, 
a delegate for the Mediterranean Railways of Italy, who | and many an engine has been much improved in working 
speaks French and English very well, so that the busi- | by correcting a slight error in the position of the pipe. 
ness of the meeting was much facilitated. We reproduced | On the Great Eastern Railway the blast pipes have orifices 
in our issue of June 21st, page 523, the conclusions which | of two sizes; the greater part of the mileage, however, is 
Mr. Sauvage appended to his report, and we shall now | done with the large orifice, which is 5}in. diameter. 
give a short abstract of the main points upon which | Conclusion No. 28 was suppressed altogether. 
remarks were made in the discussion. In Part Athe| ‘The discussion of this paper occupied the whole of the 
day in this section, and on Tuesday morning at 10 a.m. 
Mr. Aspinall’s paper on express locomotives was discussed. 
The paper was as usual taken as read, and as no 
conclusions had been put forth by the author, he gave 
a résumé of the principal points he had referred to. 
Other information had been received by him from various 
companies, but too late for printing. It is easy to run an 
express seventy miles in seventy minutes without stops, 
but not so easy to run fifty miles in sixty minutes with two 
stops. The economy of coal is also important, especially 
where it is so dear as in the South of England and on the 
Continent. English practice differs from American prac- 
tice in the use here of inside cylinders and crank axles ; 
there were many erroneous views current as to the life of 
crank axles. The Board of Trade in this country received 
notice of all the axles which broke in use; but no account 
| is taken of those which run along time and are removed 
| for renewals, therefore data deduced from the Board of 
Trade reports are fallacious. Many crank axles had run 
| 400,000 miles--and even 600,000 miles—and were then 
only renewed because they were of old pattern. He 
thought a good discussion ought to take place on the 
question of balanced slide valves, and that possibly from 
the States valuable information could be obtained regard- 
ing compound locomotives, as he understood that 500 
engines of this type had already been built at the 
Baldwin Works alone. ; 
The President pointed out that crank axles were not 
much used on the Continent, and M. Frescot, of the 


carbon, they could be flanged more satisfactorily than 
iron, Mr. Aspinall stated that it was his practice to use 
steel of 27 to 28 tons per square inch tensile strength. On 
the second conclusion it was pointed out by some of the 
representatives of the French railways, notably M. 
Clerault, of the Western of France, that the homogeneity 
of the steel was a most important point, as if the | 
various layers in a steel plate were of different degrees of 
hardness, the result would be that it could not be worked 
easily; it was also essential that the steel should not have 


that phosphorous pig should not be used, it was agreed 
that such pig should but rarely be employed. This 
resolution was not intended to prevent trials being made | 
with other steel alloys, such as nickel steel. 

With regard to fire-boxes, allusion was made to the ex- 
tended use of steel for the purpose in the United States, 
and this metal appears to give great satisfaction there. 
In the case of copper fire-boxes, however, which are 
almost solely used here and on the Continent, the copper, | 
after serving in the fire-boxes, was still of use, as it could | 


l}in. diameter. One engineer stated that for smoke-box 
tube plates he had found that steel rusted more quickly 
than iron ; and after considerable experience he had gone 
back to the use of iron for this purpose. 


Under heading B it was agreed that the Article 6 should | 


be altered so that account should be taken of the quality 
of the feed-water, as this might affect the question to a 
considerable extent and render steel less useful in | 
certain cases. Paragraph 7 under this heading stated 
that it was useless to use copper ends upon iron 


about ten of the papers before the Congress for consider- 
ation, but there are in all twenty separate papers, some 
of which consist of several portions, contributed by 
different authors. Thus to take only No. X., it is divided | 
into X.A: 1st report by M. de Richter for non-English | 
speaking countries on ‘‘ Methods for accelerating the | tubes, but there was considerable difference of opinion 
Shunting of Trucks ;” X. B: 1st report for non-English | upon this point. It was stated that if copper fire- | 
speaking countries, by Messrs. Eng. Sartiaux and A. von | boxes were used, and the steel and iron were of good | 
Boschau, on the ‘ Employment of Mechanical and | quality, it was not indispensable to put copper ends | 
Electrical Appliances in Shunting;” and X. A and B: 2nd | on the tubes, and this was incorporated in the amended | 
report for English speaking countries by Mr. Turner on | conclusion. It was also pointed out that in the 
“Station Working.” Under question XI., “Signals,” there | United States a copper ferrule was usually put on 
are two reports and six separate notes by different authors. | outside the steel tube, between the tube and the tube- 
So that our readers will be able to realise to some extent | plate, so that a better joint was thus obtained. On the 


Mediterranean Railways of Italy, stated that the engines 
upon his line could go as fast as those upon English lines 
if it were desirable ; but there were places on many lines 
which prevented high speeds. The type of engine most 
used was that with four-coupled wheels. Outside 


| cylinders were preferred on the Continent and also out- 


side valve gear, as they were easier to get at than when 


| placed inside the frames. 


Baron Prisse, of Belgium, pointed out that the con- 
struction of the permanent way must be considered at 
the same time as that of the express engines, and the 
present types of engines could not, of course, be used on 
roads which were only sufficiently good when slower 
speeds were employed. 

Mr. Webb, of the London and North-Western Railway, 


what a mass of matter has been brought before the 
five different sections of the Congress. It is quite 
impossible,’of course, to publish either papers or dicus- 
sions as a whole, but we think it will be of use to give a 
kind of abstract of the conclusions which were come to 
in the discussions. Before doing this, some difference 
between the method of treating questions of this kind by 
Frenchmen and Englishmen may be noted. It is one of 
the rules of the Congress, and we believe it is usual in 
‘France, that the author of a paper should come to some 
definite conclusions at the close of his paper, these con- 
clusions being submitted to the meeting of the section in 
which the paper is discussed, and amendments are then 
proposed by the other delegates if they so wish. The 
conclusions are thus either accepted or amended by 
the sectional meeting, and the final conclusions are then 
submitted to a general meeting ; in fact, it is equivalent 
to dealing with a subject by committees on some- 
what the same way employed in the House of Com- 
mons. At the Congress each section has its own 
president, a secretary, possibly an English secretary 
to assist him, and two secretary reporters, whose 
duty it is to listen to what each speaker says, and 
as soon as he has finished to give an abstract 
of what he has said. One of these secretary- 
reporters, as we have explained above, translates all 








Lancashire and Yorkshire Railway a thin skin of copper 
gyin. thick is drawn on the ends of the steel tubes. It was 
stated by an American engineer that he had had steel tubes 
which lasted thirty years ; this statement was received, 


preferred his own system of compound cylinders for 
express locomotives, with two pairs of driving-wheels and 
no coupling-rods. He uses a radial axle in front instead 
however, with a good deal of incredulity. On the Danish | of a bogie. The delegates had travelled to Crewe behind 
railways they have bad water and used to employ brass | such an engine on Thursday, June 27th, at a speed of 65 
tubes, but after an extended trial of the relative advan- | to 70 miles perhour. He has alreadygot 26,000,000 miles 
tages of brass and steel, they have given up the use of | running out of ninety engines, while by putting two, and 
brass altogether. They tried copper ferrules outside the | even three, changes of men on to one engine he had been 
tubes, but now use a special kind of expander with }in. | able to get as much as 3600 miles per week out of one 
diameter steel balls, and these are so worked as to cause | engine. He had done this in order quickly to find out 
an expansion inside the thickness of tube-plate. Opinions | any weak points in construction. Th sir corridor trains 
seemed dividedas to the advantages of beading over the | weighed 354 to 360 tons, and therefore the engine must 
ends of the tubes, but Mr. Ivatt, of the Southern and | be very powerful. He is now changing an old engine to 
Western of Ireland, stated that he considered beading | a triple-expansion type, and believes there is a future for 
objectionable, as it led to caulking, and the process of | this type of engine. He had been obliged to distribute 
caulking cut the tube plates. The question was then | the load over several driving wheels, as not more than 
raised as to whether cold or hot water should be used | 15 tons per axle could be allowed on their road. 

for washing out boilers; on the Hungarian State Rail-| Mr. Worsdell, of the North-Eastern Railway Company, 
ways it appears that hot water is always used in winter | stated that his company used bogies in front, and he con- 
pi cold in summer, it having been found essential to | sidered this was necessary to facilitate the rounding of 





use hot water in winter, as the weather is very severe. | curves at high speeds. Between Newcastle and Edin- 
Conclusion No. 14 was entirely suppressed, as it appears | burgh, engines were used with four-coupled wheels, as 
that the en alluded to had only been experimented | the gradients are steep; but between York and New- 
with, and the results were not satisfactory. Ribbed | castle, where the line is more level, single drivers are 
tubes appear to have given satisfaction upon many con- ' employed. 
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M, Clerault, of the Western Railway of France, con- 
sidered that no absolute conclusion could be arrived at 
as to the best type of engine, owing to the varied require- 
ments of different lines. His company showed at the 
Paris Exhibition of 1889 an express locomotive with 
four-coupled wheels, which had run at a speed of eighty- 
five miles an hour. He preferred a bogie in front, of the 
type which could twist and also swing laterally. 

M. Baudry, of the Paris, Lyons, and Mediterranean 
Railway, said that formerly his company used no bogies, 
but they were now taking out the leading axles of many 
engines and substituting bogies. He preferred compound 
engines of the four-cylinder type, in which the two low- 

ressure cylinders actuate one driving axle, and the two 
ie Anesnees cylinders the other driving axle. The stress 
upon each rod was, of course, only half what it would be 
with the ordinary two-cylinder engines. Such engines as 
he had described, travelled very easily on the road with a 
bogie in front. 

On the Belfast and Northern Counties the steam 
pressure has been raised to 175 lb. per square inch in 
the case of compound engines, instead of 150 1b., which 
is the pressure employed for simple engines. The coal 
economy is about 16 per cent., but this may be 
partially due to the high pressure now employed. 

The majority of the delegates seemed to be in favour 
of side play being allowed in the bogies by means of 
inclined suspending links or other similar contrivances, 
but Mr. Ely, of the Pennsylvania Railroad Company, 
stated that he used to be of that opinion himself. It 
appeared, however, that a patentee claimed the sole 
right to this design of bogie, and required a payment of 
£25,000. It was decided, therefore, to test the matter 
and to see whether the side play was so essential as had 
been supposed; the links were therefore wedged fast, so 
that the bogie could only swivel and not swing at all, 
and it was found that this gave quite as good results; 
since that time 2000 bogies have been treated in the 
same way, and the results are perfectly satisfactory. 
Certain newspaper trains used in the States for taking 
the morning papers to seaside resorts ran sixty miles in 
45:5 minutes regularly. 

Mr. Park’s paper on “Rolling Stock for Express 
Trains,” was next taken in the East Conference Hall, by 
Sections 2 and 3 sitting together. After the author 
had given a resumé of his paper, Mr. Ludvigh, of the 
Hungarian State Railways, desired to ask three questions: 
—(1) For high speeds, what experiments had been made 
with various types of wheels ?—those described in the 
paper were of the Mansell type. (2) For smooth running 
it would appear that bogies were desirable, and what was 
the maximum load per axle which should not be ex- 
ceeded? (3) What trials had been made with bogies 
provided with three axles ? 

Several speakers then rose and discussed the advis- 
ability of using Mansell wheels. The weight of opinion 
of continental engineers is that this type of wheel is 
useless. In Russia a great number were obtained from 
the best English makers; but after a time, owing possibly 
to the dryness of the climate, the wood shrunk and the 
tires came loose. In Italy, also, it was stated that the 
application of continuous brakes had caused the separate 
parts of the wheels to work loose. On the Pennsylvania 
Railroad wood-centre wheels were found to be useless, for 
similar reasons, and had been given up; but wheels with 
centres of compressed paper pulp had been found to give 
satisfaction and diminish noise. American engineers 
objected to built-up wheels because they were very diffi- 
cult to maintain in a state of efficiency. The author of 
the paper stated that such wheels were quite satisfactory 
in this country, and 40,000 pairs were in use on the 
Londen and North-Western Railway alone; this might 
be due to the temperate and even climate. 

The subject of accommodation of passengers was then 
treated, and Mr. Kerbedz, of the Viadicaucasus Railway, 
in Russia, insisted very strongly upon the necessity for 
giving increased space to all travellers on long distance 
trains. He considered that even third-class passengers 
ought to have room enough to lie down and rest at night. 
Pillows and covers could be hired on the Russian railways, 
and thus even the third-class passengers were made com- 
fortable. He considered too much attention had been 
given to the luxury of the first-class passenger, and far 
too little to the comfort of the third-class passenger. 
W.c. and lavatory accommodation was a necessity for all 
classes. Even in the movement of troops room was 
always provided so that even in this special fourth-class 
the soldiers might lie down at night. Some of the Sibe- 
rian journeys would last fifteen days, but even if a person 
travelled only one night he should be able to sleep com- 
fortably. Other speakers pointed out that such accom- 
modation would add both to the size and weight of the 
cars, and this might be objectionable on lines which 
had heavy gradients, and where the traffic was consider- 
able platforms or stations were not always suitable for 
very long cars, nor were the means of shunting always 
present there. 

The French engineers seemed to think that for journeys 
of the length usual in France it was not essential to afford 
such accommodation as was doubtless desirable in Russia. 
The essential point brought out was that comfort for all, 
and not luxury for a few, should be sought for. A point 
was then raised as to the desirability of coupling long 
cars in trains composed of cars of ordinary length, but it 
was agreed that this offered no difficulty, and would not 
be a source of danger in cases of sudden stop or collision. 
In Spain, it appears, it is thought sufficient to providea 
w.c. in the brake van, which is used by all classes pro- 
miscuously; there are usually two such vans on each 
express train. With regard to train lighting, it was 
agreed that the most satisfactory system up to the 
present was that employing compressed gas of high 
illuminative power. The representatives of several rail- 
way companies described experiments with electric 
lighting. On the cars of the Wagon-Lits Company accu- 
mulators had been tried, and also a dynamo in the 


guard’s van driven off the axle of the car, but the latter 
system had been given up owing to its expense. 

The Welsbach incandescent light was then referred to, 
and in reply to questions requesting information it was 
stated by some French engineers that the shaking on the 
road did not appear to affect the mantle injuriously; but 
the experience did not seem to have been obtained 
during any great length of time. Acetylene was con- 
sidered very effective as an illuminant, but too dangerous 
for general use. 

The conclusion at last agreed upon was that the use of 
compressed gas of high illuminative power was the most 
satisfactory, but that in certain cases oil lamps—-and even 
candles—were found sufficient. Candles were added by 
special desire of the representative of a Spanish railway. 
We may point out that all the conclusions arrived at by 
the various sections will be submitted to the general 
meetings for confirmation or otherwise, and that there- 
fore they may possibly be somewhat changed in form. 

On Tuesday afternoon in the Ways and Works Section, 
M. Sabouret, chief permanent way engineer of the Paris- 
Orleans Railway, read his paper on Question IL. viz., 
“Places in Permanent Way Requiring Special Atten- 
tion,” to which we alluded briefly in our issue of the 
21st ult., on page 524, where the reader will find the 
main conclusions at which M. Sabouret arrives. The 
paper having been read, a discussion thereon was opened 
by M. Frédéric Bruneel, Belgian State Railways, who 
reminded the meeting that this same subject had been 
brought up at the St. Petersburg Session in Mr. Finlay’s 
paper; but it was then found to be one of such great 
importance that its adequate treatment had been post- 
poned till this session. It was a matter which touched 
them very closely on the Continent, where they were 
obliged by regulation to slow down to 40 kiloms. per hour 
when passing over facing points. With turning bridges 
the speed had also to be reduced, although this was con- 
trary to what was said in the paper. He would be glad 
to hear of results of experience with this class of bridge. 

M. Kounitsky, Ministére des Voies de Communication, 
Russia, did not consider that the opinions expressed in 
the paper could be generally accepted. When the per- 
manent way was of a first-class order, then they might 
be, but if the line was poor, say with rails of from 28 to 
30 kilos. per metre, with indifferent ballast, the speed 
must be reduced—especially in cases where continuous 
brakes were not in use. 

M. Jules Michel, Paris, Lyons, and Mediterranean 
Railway, answered M. Bruneel’s question with reference 
to speed over points. His company used once to insist 
on a reduction of speed to 20 kiloms. per hour; this had, 
however, lately been increased to 40 kiloms., and would 
probably soon be 60 kiloms. ‘With regard to the question 
of turning bridges, he had noticed a bridge of this 
description near York on the North-Eastern Railway, 
and he would be glad to know how the rails were there 
arranged, and what space was left between extremities, 
&e., as he had noticed that the speed of the train was not 
reduced while passing over the bridge in question. 


Mr. Wise, of the Belfast and Northern Counties | P’ 


Railway, spoke of a bridge of this kind on his line which 
crossed ariver near Coleraine. Here the river traffic was 
very small, so small, in fact, that every time a ship passed 
fish-plates at the necessary joints were taken off, conse- 
quently here no reduction of speed was necessary, nor 
was there any. In allusion to the first conclusion which 
M. Sabouret gives, namely, that gradients and excep- 
tional curves where run over without slackening, were not 
specially strengthened, he was under the impression that 
the question before the section was what means were neces- 
sary in order to avoid slackening the speeds of trains at 
these various places. He knew of several occasions where 
sharp curves were run over, and the speed was slackened. 
Concerning the advisability of fitting guard or check rails 
at sharp curves, he had on his line about 100 miles of flat- 
bottomed rails, and about 150 miles of ordinary chair 
rails. With the latter kind there was no difficulty in 
fitting the check rail ; in this it differed from the former. 
He saw no means other than the adoption of the check 
rail of making sharp curves safe. As regard the trouble 
with stones when the check rail was used, this was easily 
surmounted by using a flanged rail, and the stones would 
fall through. He pointed out that the Board of Trade 
insisted on the use of check rails on all curves of ten 
chains and less. Referring to single-line passing places, 
M. Wise compared the continental and English practices. 
On the Continent the fast trains always ran through 
these stations on a straight road. In the United King- 
dom every train travelling through was obliged to go to 
the left. 

The President of this section, M. Richard Jeitteles, 
Directeur Général du Chemin de Fer du Nord, did not agree 
with some of the conclusions which the author of the 
paper had drawn up, and suggested various amendments 
of a minor nature. M. Michel again rose to say that in 
his opinion the great question was, What was to be done 
with existing arrangements? On his line points were 
not altered when speeds were, and if there was further 
increase of speed, what alterations would be advisable? 

M. Dufaux, Chemin de Fer de I’Est, expressed a hope 
and belief that on his line trains would shortly be able to 
run over facing points without slackening, and that the 
regulation on this head would soon be abolished. 

On Wednesday morning, the 3rd inst., the discussion 
was continued by Messrs. D’Abramsen (Lignes Sud-Ouest 
Russes), Wise (B. and N. C. R.), and Curtis (New York, 
New Haven, and Hartford). The latter gentleman gave 
some interesting information concerning an erican 
method of dealing with the swing bridge difficulty. On 
his particular track all the bridges were of the swing 
order, and as a general practice, although the bridges 
were designed to withstand full speeds, the speeds were 
lowered to between 25 and 30 miles per hour. The 
tracks leading to these bridges were provided with derail- 
ing switches, so arranged that in the event of the bridge 
not being closed the train was diverted by points from its 








customary direction to another at right angles leading to 








nothing more dangerous than sand. In conclusion, M. 
Sabouret amended slightly the conclusions which we gave 
on page 524 in our last issue but one, to meet with the 
views of various gentlemen who had dissented from them, 
and the discussion closed. 

Almost at the last moment the Congress received the 
report on electrical traction by M. Aubert. This isa 
very lengthy and important report, the first portion of 
which we give this week. 








SOME ELECTRIC MINING PLANT. 


Tue operation of mining machinery by electricity avoids in 
so many cases a great deal of difficulty and loss of efficiency, 
that the rapid extension of this mode of working is not sur- 
prising. The electric geet pane erected at the Margaret 
Pit for Lord Durham is a good example of the application of 
electricity to the various purpoes for which power is required 
in a colliery, and is one of the most complete installations 
which has been running for any length of time. This system 
of power transmission lends itself particularly well to mining 
work where winding, hauling, pumping, &3., have to be per- 
formed at a considerable distance from the top of the pit, and 
this class of work has generally been done by horses, con- 
tinuous ropes, compressed air, and even by steam engines in 
some cases, the boilers being a long distance along the roads 
from the bottom of the shaft to the workings. At Margaret 
Pit, where the machinery was put down by Messrs. W. T. 
Goolden and Co.—now Messrs. Easton, Anderson, and Gool- 
den, Limited—the generating plant is placed in a fine engine 
room seventy yards from the topoftheshaft. The two engines 
are by Messrs. Willans and Robinson, and are of the H. H. 
size, each developing about 114 indicated horse-power, at 320 
revolutions per minute. The engines are arranged one at 
each end of a line of shafting, and either engine can be con- 
nected to it by a clutch, which consists of a coupling disc 
sliding on the shaft having four projecting pins which enter 
four corresponding holes in the engine fly-wheel, and can be 
drawn out when power from the engine is not wanted. 
The dynamos are driven by link belts from the shafting, and 
are four in number, two being wound for high volts for power 
transmission, and two, which are of a smaller size, being 
used for exciting and lighting at the bank, and at the pit 
bottom. 

The power dynamos are of the Goolden C. G. type, having 
Gramme armatures, and are fitted with carbon brushes. Each 
machine is capable of giving at 780 volts, 79 ampéres at 
500 revolutions per minute, and is separately excited. The 
lighting dynamos are of the Goolden 9 F. D. type, with drum 
armatures, and are compound wound, each giving at 100 volts, 
90 ampéres at 1200 revolutions per minute. Thecurrent from 
the dynamos is taken to two fine switchboards, one for the light- 
ing circuits, and the other for the power mains, the latter being 
so fitted that there is no fear of anyone getting a shock, as 
all switches are enclosed so long as the power is on, the act 
of switching on boxing up the switches. The lighting con- 
sists of arc and incandescent lamps at the bank, and incan- 
descent lamps at the pit bottom. The pit bottom is an ex- 
tremely fine one, with plenty of head room, and is arched 
over with white glazed bricks, which, with the electric light, 
give it more the appearance of a railway station than a coal 


it. 

The original electric power plant consists of a pump, a 
continuous hauling engine—the general arrangement being 
shown by the engraving on e 6—and a winding engine. 
Asmall pump has since been supplied by the same makers. 
The distances are as follows :—From generating station to 
top of shaft, 70 yards; depth of shaft, 230 yards; bottom of 
shaft to distributing centre, 387 yards. The cables here fork, 
one part leading to the pump, which is at a lower level and 
is 650 yards away, the other on to the hauling engine 1290 
yards, and from hauling engine to winding engine 1300 yards. 
The total distances from the generating station are :—Pump, 
1337 yards; hauling engine, 1977 yards; winding engine, 
3277 yards. The pump is of the horizontal three-throw ram 
type, driven through double helical gears by a Goolden O.G. 
motor, having a Gramme armature and carbon brushes, 
enclosed in gas-tight covers. The following test of this 
pump, taken in place, is of interest :—Water pumped per 
minute, 178 gallons, head 257°5ft., volts 580, ampéres 23, 
giving an efficiency = 

Water horse-power = t 
Electrical horse-power ~ 100 = 76 per cent. 

The hauling engine is driven by a Goolden motor, having a 
Gramme armature and carbon brushes enclosed in gas-tight 
covers. This is shown by the engraving on page 6. The 
continuous rope is worked by a Hurd clip pulley through 
double helical gears, driven by ® motor taking 610 volts, 
58 amperes, at 650 revolutions per minute, and which is 
shunt wound, so that the speed varies very little with chang- 
ing loads. When tested with a Prony brake, the ratio of 
power applied to the rope to the electrical power supplied to 
the motor was found to be 72:8 per cent. when supplying 
25-5-horse power tothe rope. The winding engine is used on 
a “staple” or short shaft leading from one seam to another, 
and has two winding drums, each raising a cage, so that the 
weight of the cages is balanced. 

The motor is of the Goolden O.G. type, shunt wound, with 
carbon brushes and gas-tight covers. It is regulated by o 
reversing switch, actuated by a lever as on a locomotive, the 
variations of speed, starting, and stopping being all done by 
the same lever. The drums are driven by double helical 
gears, and brake drums are cast solid on the flanges of the 
rope drums. All switches are enclosed in gas-tight cases, 
and where shunt machines are used, asin the hauling and 
winding engines, the fields are disconnected by a double pole 
switch, which inserts a non-inductive resistance in parallel 
with the fields before breaking, and leaves it connected, so 
that the extra current can die down without an excessive 
potential being raised. As a matter of fact, the 600 volt 
shunt fields are thus broken without a spark. These switches 
are interlocked, so that the armature current cannot be 
switched on until the fields are excited. 











A PAPER was read on the 26th ult. before the Royal 
United Service Institution, by Mr. F. T. Milton, on ‘‘ Water-Tube 
Boilers.” Having examined the capabilities of the different classes 
of boilers, Mr. Milton summed up as follows :—Water-tube boilers 
could be worked at very much higher pressure than cylindrical 
boilers, and were sma tahter; they could be more easily repaired 
or replaced, and, in the event of accident, there would be much 
less risk either to life or to disablement of the vessel owing to the 
comparatively small internal capacity of the boile-, 
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THWAITE’S POWER-GAS PLANT. 


It is now generally recogniced that the gas engine will 
rapidly take the place cf the steam ergine in moot places 
where fixed motive power for mills and electric light stations 
is required. Improvements in the means of making cheap gas 
are, however, required to bring this about. The steam engine 
can use all kinds of coal, whether of the bituminous or 
anthracite class, whereas the gas engine has only been avail- 
able for use with anthracite or coke, and as anthracite can 
only be obtained in South Wales at a very considerable cost 
above ordinary bituminous steam coal, and suitable coke is 
not always easy to obtain, therefore the development of gas 
engines of moderate and large powers has been greatly 
retarded. 

The difficulty of using bituminous coals lies in the fact that 
they contain a varying proportion of hydrocarbons. These 


Fig. 2 


the presumed action of thermolysis, split up into compounds 
of varying proportion of hydrogen to the carbon contents, 
the CH, ratio representing the permanent gas. The other 
hydrocarbons are converted by thermolysis into deposited 
carbon and free hydrogen, the former being converted into 
| carbon monoxide. 

The Thwaite continuous cycle, or non-reversal process, in 
which the hydrocarbons are actually burnt in one veesel, and 
re-carbonised in the second vessel, is as follows, again | 
neglecting the diluent nitrogen :— 

First, as in the reversal cycle: At the grate, 

C+20+ H,0=CO, + H,0. 

Second, as in the reversal cycle: At the grate, 

co,+ BH,0+2C=3C0+2H. 

The oxidation of the hydrocarbons adds other constituents 
| as follows :— For simplicity, let tho ratio of > represent the 
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Even for anthracite or coke the twin chamber arrange- 
ment has advantages, in the fact that the carbon dioxide that 
may result from the imperfect gasification in one vessel is 
converted into carbon monoxide in descending through the 
incandescent fuel in the second generator. So uniform is 
the volume of production of gas in the twin vessel, shat the 
gas produced could be introduced direct to the motor gas 
cylinder. The variation in a twelve hours’ run is only 1 per 


'cent. The character of the gas being of such a simple 
| constitution, enables the gas motor to be used for driving 
electric generators with success equal to that when retort 
| gas is employed. The hydrocarbon constituents of town gas 


are varied, and their variation is followed by a change in the 
explosive value of the charge, and a fluctuation in the speed 
of the engine, hence the advantage of power-gas generated 
on the Thwaite system. 

We illustrate a set of single and a set of duplex 


compounds, if not converted into a permanently gaseous con- | constitutional character of the hydrocarbons, then CH, + 40 | furnace generators, which has been erected in North London, 
dition, would in almost a few hours block up the gas pipes. | = CO, + 2H,O, In the passage of these gases through the | for the purpose of showing the two kinds of gas-making plant at 


This great disadvantage has, it appears, been removed in the | fuel, raised to incandescence by the effect of the oxidation of | work on different materials, a 
the hydrocarbons, the following re-carbonising action occurs :— | 


plant designed for the Motor Gas Syndicate by Mr. B. H. 
Thwaite. 

With this plant in its various modifications, almost all 
kinds of fuel, including small slack bituminous coal, coke, 


breeze, and even sawdust, can be used, and it is available in | 


combination with crude oil, and even the residual and dirty 
oil known as astaki, a very cheap oil, is, along with coke, 
available for producing gas suitable for internal combustion, 
or gasengines. For bituminous coals, Mr. Thwaite employs 
a twin vessel plant, working in unison—a development of his 
original twin gas producer arrangement, and he has three 
efficient methods of effecting the object of gasification. 

The chemical principles underlying gas production by the 
twin or reversal cycle apparatus have been described as 
follows by Mr. Thwaite :--Carbon monoxide and hydrogen 
are produced by the introduction into the mass of steam coal 
of air, carrying with it in suspension a certain proportion of 
aqueous vapour. This suspended vapour is added to the air 
by a special and simple arrangement. Tho sequence of the 
reactions may be qualitatively formulated as follows, and 


| —CO, + 2H,0+ 30 =4C0+ 4H. | 
| So that the final result is 
(3CO + 2H) + (4CO +4H) 
| O€ course quantitatively, the proportion of the hydrogen | 
| constituent is dependent upon the quantitative ratio of the | 
| volatile hydrocarbon to the fixed carbon of the original steam | 
| coal fuel, and upon the proportion of aqueous vapour | 
| introduced with the air to the grate. | 
In working the reversal cycle, it is found that the propor- | 
tion of hydrocarbon on the gas produced depends upon the 
temperature degree. For instance, working at a low tem- 
perature effected by the introduction of steam, a CH, pro- | 
portion of the hydrocarbon is found in the gas; whereas, | 
working with fan without steam and ata high temperature, | 
the hydrocarbons become decomposed by thermolytic action. | 
The hydrogen of the CH, is set free and the carbon is con- | 
verted into carbon monoxide. 
The following analyses are of gas made from the cheapest | 
slack coal:— 


nd generating gas used directly 
in driving a gas engine. Referring to the engravings, 
Figs. 2 and 3, showing Thwaite’s twin vessel arrange- 
ment, it will be noticed that a conduit connects the two 
vessels at their upper part. It is through this conduit that 
the gases from one vessel pass into its fellow, to descend 
through the incandescent fuel to the annular flue surrounding 
the vessel. Between the two vessels lower air and an upper 
gas reversal valve are provided; these gas and air reversal 
valves are actuated automatically by a cataract or hydraulic 
tumbling gear, which diverts the air from one generator to 
the other; the gas valve from the opposite vessel being 
opened so that the gas produced on one vessel cannot escape 
without flowing to the level of the outlets in the second 
generator. The reversals occur every forty to sixty-five 
seconds, the period depending upon the character of the fuel 
employed. 

The air from the reversal valve is delivered to the base of 
the fuel after passing partly through and over water in 
which the fuel at the base of generator is submerged Each 
vessel rests in a separate water bath. The water slowly 


| evaporates, owing partly to radiant heat, but principally to 
| the constant descent of clinker and hot coke into the water. 

The resultant steam commingles with the air, andin passing 
| through the fuel the hydrogen is set free from the oxygen, 


neglecting the diluent nitrogen :— ae 
First : At the grate, C + 20 + H,O = CO, + H,O. Seni eed, See Ri hawe.. | 
Second: Above the grate,CO, + H,O + 20=8C00+2H. Low temperature effect | 
The tarry hydrocarbons of the steam coal fuel in a gasified Slack o 


Analysis by Mr. Horace Allen. 
Air 
High temperature effect 
Black po 





form are a secondary contribution to this gas, and in passing | S@turated hydrocarbons = 4°10 7 | Hydrocarbons .. .. =nil. | thig latter gas combining with the carbon to form carbon 
through the incandescent fuel in second vessel, they are, by | Carbon monoxide 7. = 17-16% | Cacho monoxite "2 =a” | monoxide. 
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The resultant gases, with the exception of the small pro- 
portion of CH,, found by Prof. Vivian B. Lewes to be equal 
to 44 per cent., are always carbon monoxide, hydrogen, and a 
certain proportion of CO, with the nitrogen equivalent to the 
weight of air introduced to the fuel. The constituent, it is 
said, should never exceed 5 per cent. in the gas from this twin 
vessel plant, although in a single vessel generator it occasion- 
ally exceeds 12 percent. In the twin vessel plant it has varied 
from 0 per cent. to 8 per cent. When, however, the genera- 
tor is working under the best conditions the carbon dioxide 
should not exceed 4} per cent. The exhaust from an engine 
using this gas gives, we are informed, a carbon dioxide pro- 
portion of 134 per cent., as a mean of two determinations. 

Referring again to the figure, it will be observed that each 
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| employs a moist air blast, although all his systems can be 
| driven by a steam jet air blower. This last method is rather 
| noisy, whereas the fan is comparatively noiseless, and the 
| steam jet air blower involves the use of a steam boiler. The 
| anthracite gas generator is air jacketted; the air blast being 
| introduced into the jacket absorbs the shell heat that is 
| otherwise wastefully radiated. The contracted water grate 
enables a production of gas with a small production of 
| carbon dioxide, and the clinkering arrangements are such as 
to permit in the single vessel of the use of a common quality 
of breeze coke. Charcoal fuel is also available for use. This 
| plant is shown by Fig. 3. 
| In the demonstration station illustrated, by which Mr. 
| Thwaite has been enabled to prove these various cycles of gas 
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Fig. 3—THWAITE GAS PLANT FOR BITUMINOUS COAL 


vessel has its own feed hopper, which is a primitive edition 
of a blast furnace feed, but with a sliding and excentrioc bar 
clamped plate. Special arrangements are provided to permit 
the addition of astaki oil to the central conduit when this 
cheap oil is to be used. On its entrance into the central 
conduit it is vaporised, and passing downward through the 
incandescent coke in the second generator, it is converted 
into fixed gas. The oil can be applied by merely allowing it 
to be mixed with the solid fuel. The air blast driving the 
generator is provided by a high-pressure fan driven either 
electrically or from the gas engine pulley. In the demon- 
stration station illustrated, two other methods have been 
adopted for driving the fan, one by a small gas engine the 
other by anelectric motor. Both methods act perfectly, and 
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Fig. 4 


are preferable to the use of a steam boiler. A gauge-board 
enables the immediate detection of any obstruction in any 
part of the purifying and condensing plant, which is of a 
simple character, conforming to ordinary gas practice; but 


with the exception of a certain novel arrangement of a saw- | 
dust screen purifier, which can be rapidly renewed with clean 


sawdust. 
The scrubbing efficiency of the second vessel is so high, 
that it is unnecessary to employ more than one sawdust 


generation with various kinds of fuel, there is a complete 
equipment of apparatus, including a gas engine and dynamo, 
with stages of lamps, a pair of rope brake dynamometers, an 
explosive tester, and a laboratory for testing the chemical 
constitution of the gases, and the heat value of the fuel. 
The continued day-after-day working of the plant with 
common coal has shown the possibility of its use for large 
gas engines with steam coal fuel of all kinds. Belgian peat 
has recently been used with success. The indicator cards 
show that the gas is perfectly suitable for driving gas motors. 
The peat fuel is about half the value of steam coal. The 
dotted lines in the plan, Fig. 3, refer to Mr. Thwaite’s 
complete cycle arrangement, in which he recovers part of the 
sensible heat of the exhaust gases from the gas engine for 
| heating the air fed to the gas generator plant. Part of the sen- 
sible heat of the gases before leaving the gas generator plant is 
recovered by evaporating the water of the grate baths, 
the evaporation being utilised for adding to the hydrogen 
constitution of the motor gas. Here we have, therefore, a 
complete thermodynamic cycle, and the heat loss is reduced 
down to as low a level as is practicable with a reciprocating 
action internal combustion motor. 

Another salient advantage associated with this bituminous 
coal plant for powers of 1000 brake horse-power and upwards 
is the fact that the nitrogen and part of the hydrocarbons 
can be recovered in a saleable condition—the former as 

| ammonia, convertible by a simple process to sulphate of 
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screen scrubber in addition, and with the exception of a holder | 


capacity sufficient to enable the fan to be put into motion | 


for two or three minutes. In first starting the plant, a large 
gasholder is not necessary. The removal of the clinkers is 
effected twice a day, morning and night, and can be carried 








out without stopping the working of the plant. No poking of 
the fuel is done during the day, the high temperature 
generated by the air blast fuses the clinker most effectually, 
and there is hardly a particle of combustible residuum in the 
clinker collected. 


The odorous character of the gas produced from the twin | 


generators is, partly from the influence of the marsh gas 
found by Professor Vivian B. Lewes to be equal to 44 per 
cent., and partly from the crematory influence on the other 
and undetermined sulpbur constituents, somewhat like retort 
gas, but much less pungent. 

As to the weight of gas consumed, it is found that even 
with the small gas engine of 15 to 20-horse power, an 
indicated horse-power per hour can be obtained with a net 
expenditure of about 14 lb. of slack coal, of so poor & 
character that steam users would allow it to be used in their 
steam boilers. 

In Mr. Thwaite’s anthracite and coke plant,- he also 
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| Fig. 6 





| ammonia, the latter as tar oil and pitch. The profits result- 
| ing from this residual recovery would reduce the cost of the 
| coal. Mr. Thwaite is of opinion that it may even now be 
safely asserted, that with large power installations above 
1000-horse power, allowing for the value—calculated as fuel 
| —recovered from the sales of the sulphate of ammonia, «c., 
the expenditure of fuel in producing one brake horse-power 
| for one hour will become less than 4 lb. of coal. 
| We have received several copies of indicator diagrams taken 
| from the engine when supplied with gas made from dirty 
| common slack and from ordinary Belgian peat fuel, The 
| diagrams show a maximum pressure of 188 lb., with a com- 
| pression pressure of about 64lb. The peat fuel gas, with a 
| compression of about 58 1b. to 60 1b., gave a maximum pres- 
| sure of 1361b. Fig. 4 shows the diagram from the engine 
when peat fuel was used, and Figs, 5 and 6 from common 
slack and from anthracite. 








OF MINING AND METALLURGY 


THE last meeting of this Institution for the present season 
| took place on Wednesday evening, the 19th ult. It was held, 
| as usual, at the Geological Museum, Jermyu-street, Mr. J. H. 
| Collins, President, being in the chair. There were two papers, 
the first one, by Mr. E. Halse, was entitled ‘‘On Deep Mining 
in Mexico, and the Changes that occur in the Country Rock, 
and Vein-filling in Depth.” The author commenced by stating 
that in several of the historic mining districts of Mexico there is 
| a great similarity, not only in thegeneral structure of the metal- 
| liferous veins, but also in the general character of the rocks 
which they traverse. Thus in the Veta Madre—literally 
“mother vein ’’—district of Guanajuato, commencing at the 
surface, there is usually a red conglomerate from 35ft, to 65ft, 


| INSTITUTION 





in thickness, succeeded by a greenish rock 1100ft. to 1250ft 
thick, in which is contained the richest zone; followed by 
black pyritic aluminous schist containing kidneys and 
threads of milky quartz, the bottom of which has not been 
reached by the deepest workings, 1900ft. to 2000ft., in which 
the veins become very nearly sterile. Again, at Zacatecas 
there is generally a red conglomerate near the surface, below 
which is a considerable thickness of greenish rock—slaty 
diorite—succeeded at a depth par igs from 800ft. to 1000ft. 
by a black argillaceous schist, with kidneys of milky quartz, 
in which the veins rapidly decrease in richness. 

In both these instances, a decisive change of the country 
rock in depth is followed by a decisive impoverishment of the 
lodes. Possibly another rich zone may exist below the black 
schists, especially as the strongly-defined lodes have every 
appearance of having been filled by ascending thermal solu- 
tions. In Pachuca and Real del Monte, which are at present 
the greatest silver-producing districts of Mexico, the forma- 
tion is crystalline, and is that known as metalliferous 
porphyry. Microscopic examination shows that it is similar 
to that forming the country rock of the chief silver-bearing 
veins of Schemnitz, Hungary. Going towards the south- 
east, the crystalline structure gets less, the rock passing in a 
continuous manner to layers of clay porphyry, to bands of 
felspar, and finally to beds of true schist. At Pachuca and 
Realdel Monte depths of 1650ft. and 1570ft. have been reached, 
and the veins show no indications of impoverishment. 

There are usually three vertical zones distinguishable in 
the veins—two generally productive ones, the upper or the 
Colorado—red—and the intermediate or Negro—black—zone; 
followed by a lower zone unprofitable to work, though usually 
distinctly mineralised. The Colorados, red or oxidised ores— 
equivalent to our term “gossan”’ or ‘iron hat’’—are the 
result of surface infiltrations and consequent decompositions, 
and vary greatly in the depth to which they reach, not only 
in different districts and veins, but even along the course of 
the same vein. Generally speaking, the line of division 
between these and the Negros, or sulphide ores, occurs 
between 262ft. and 328ft. The two zones occasionally 
overlap, and sometimes the transition zone contains 
little or no ore. In porous rocks the transition zone may 
extend to considerable depths. In Catorce, where lime- 
stone predominates, the transition zone varies from 300ft. to 
500ft. in vertical depth. In Charcas—State of San Luis 
Potosi—the line of separation occurs between 164ft. and 197ft. 
In the larger veins of Zacatecas, the Colorados often reach a 
depth of from 250ft. to nearly 500ft., whereas in the smaller 
veins they only extend to 100ft., or even less, The line of 
separation of the two zones usually occurs near the ground 
water level. When found below this level it appears to be an 
evidence that the ground water was once ee than at 
present. At Ramos, in San Luis Potosi, the red ores reach 
only from 50ft. to 70ft.; and at Angangueo, Michoacan, they 
change into pyrites at a depth of about 60ft. The depth to 
which the oxidised ores extend depends, too, on the dryness of 
the latitude in which these ores occur, and also on the con- 
figuration of the country; where there are deep valleys of 
erosion, the ground water may be expected to lie deeper than 
when these are absent. 

In the State of Zacatecas and at Batopilas in Chihuahua, 
it is noticed that native silver is associated with iron pyrites, 
and its reduction is probably in some way connected with the 
presence of that mineral. Native silver also occurs in the 
Negro ores of Fresnillo, Zacatecas, and there iron pyrites is 
likewise abundant. In Pachuca and Real del Monte ores 
begin to be productive at about 500ft. to 650ft. in depth—in 
other words, about five times deeper than in Zacatecas, and 
twice as deep as in Guanajuato ; hence it is reasonable to 
expect that the intermediate productive zone will there reach 
to & much greater depth than in either of the latter districts. 
A new tunnel was commenced some years ago which, when 
completed, will be twelve miles in length, and will cut the 
Vizcania vein at a depth of 3390ft. At Catorce, where the 
rock is mainly limestone with some slates, the Colorados 
going down 300ft. to 500ft. in depth, consist of oxide and 
sulphate of iron, @ little native silver, and horn silver, the 
gangue being quartz and manganiferous calcite. At Tasco, 
State of Guerrero—rock-slate and limestone, latter predomi- 
nating—the upper or Colorado zone, extending on an average 
to a depth of about 130It., consists of oxides of iron, iron 
pyrites, azurite, tetrahedrite, coarse-grained galena, argentite, 
and native silver in fine particles. At Fresnillo, the Colorados 
reach to about 225ft. in depth, and consist of a very friable 
yellow mass with much hydrated oxide of iron—limonite— 
native silver, and bromide of silver. 

The rest of the paper gives details of the working of some 
of the deep mines. The Valenciana Mine, of Guanajuato, 
which has ten miles of underground workings, reached a depth 
of 2000ft., but is now only being worked to a depth of 1150ft. 
The lower levels of this, and of the Rayos and Mellardo Mines 
on the same vein, are all under water. The Quebradilla 
Mine, of Zacatecas, formerly very rich, is about 1700ft. deep, 
but is now practically abandoned. At Pachuca the deepest 
mine, San Pedro, goes to 1650ft., but is at present under 
water. The Purisima Concepcion, of Catorce, is above 1600ft. 
deep, and is still in a limestone formation. Water was 
met with at 744ft. It is at present being worked to a depth 
of 1246ft. 

After the discussion on Mr. Halse’s paper, & paper 
“On Chrome Iron Ore Mining in Asia Minor,” by 
Mr. W. F. Wilkinson, was read and discussed. The 
following is ™ summary :—Asia Minor is more remark- 
able for the rarity than the magnitude of its mineral pro- 
duction, being one of the chief sources of supply of such 
uncommon materials as emery stone, boracite, meerschaum, 
and chrome iron ore. Although the ores of the more widely 
distributed metals occur in many parts of the country, their 
exploitation has not on the whole attained much success ; 
— because the ores of the commoner metals, such as 
ead and copper, occur in nature in such o way that high 
technical skill is required to mine them and bring them to a 
marketable state. On the other hand, the uncommon 
minerals mentioned above occur at or near the surface, and 
are capable of being worked in a primitive manner, re- 
quiring less technical skill to render them marketable. 
Among this class of mines, the chrome iron ore quarries hold 
a foremost place. The ores are noted for their purity, and 
contribute a large portion of the world’s supply. There are 
three principal localities in Asia Minor where the ores are 
found: one in the province of Aleppo, near the towns of 
Alexandrette and Antioch, another in the coast district south 
of Smyrna, and a third in the province of Broussa, in the 
north. Chrome ore has also been shipped from Salonica, on 
the south coast of Turkey, the mines being probably at no 
great distance. 

The ore is found in Asia Minor, and, indeed, in all parts of 
the world, in pockets or masses in serpentine. The deposits 
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are very irregular in form and size, and the method of work- | 
ing is by open quarrying. The ore having been found at | 
surface, is followed down until it is exhausted, or the opera- | 
tions have to be stopped on account of difficulties in removing | 
the overburden or in draining the water. Owing to the | 
uncertainty that exists in the quantity of ore available at | 
each quarry, preparatory work in removing the burden, or in 
opening out the quarry in a scientific manner, is not as a | 
rule undertaken. Mining in this comparatively inaccessible | 
country is naturally of a very primitive description. The | 
ore is roughly sorted 2t the loading place outside the quarry, | 
the waste rock and poor qualities being rejected. It is then | 
loaded on camels, sent off to the coast, and shipped in this | 
state to England, Germany, or elsewhere. The cost of car- | 
riage in 1894 was about 53s. per ton from the mines to the 
port. It is anticipated that the new railway to Kutahia, a ’ 
branch of the Ismid, Eski- 
ehehir and Angora main 
line, will reduce this rate. 
The ore from this district 
contains on an average 50 
per cent. of sesquioxide of 
chromium, worth about 
£4 103. in England. The 
cost of mining is very low, 
the wages paid being only 
10d, a day in summer and 
gd. in winter. The men 
work from sunrise to sun- 
set, which accounts for the 
higher wage during the 
summer season. The ore 
is used in the production 
of bichromate of potash 
and chrome steel. The 
former is a salt that is 
largely used in calico print- 
ing works, The alloy of 
chrome steel, being very 


nected together by bolts B!, B! and B? B*. Some of the 
bolts B’ B! also serve to secure spiders B* B* te the annular 
discs, by means of which spiders the rotary portion is 
mounted on a shaft C which is adapted to rotaty in suitable 
bearings A’ A®, Between the discs B B radinl plates or 
vanes D D are provided, one of which is showu in the per- 
spective view Fig. 3, these plates being held in place by the 
bolts B! B! which pass through the grooves or «hannels D! 
D! in the inner ends of said plates, and by the bolts B? B? 
lying in the angles D* D? of the plates and pasting through 
holes D* D, Fig. 3, in projecting parts on the outer ends of 
the plates. Fig. 4 shows the outline of one of the plates D, 
the plates being bent at the dotted lines to the shape shown 
in Fig. 3. 

The plates D project as shown on the outer periphery of 
the discs BB and form a series of cups D‘ D‘. When the 























nard, is used for armour 
plates, stamp heads, and 
dies. It seems likely that 








when its valuable proper- 
ties are more widely 
known and understood, it 
will have a more extended 


use. 

From 1882 to 1893 there was on an average 2146 tons of 
chrome iron ore imported annually into the United Kingdom | 
from Australasia, at an average value of £9752, From 
Turkey the average annual tonnage was 13,690, and the 
value £63,843. This gives an average value per ton of 
£4 10s. 9d. for Turkish ore, and £4 13s. 2d. for Australian. 
Great Britain, the United States, and Germany—probably | 
the three largest consumers—take on an average about 
24,000 tons of Turkish chrome iron ore annually. 

The great drawback to mining in Asia Minor, and the | 
cause which prevents the mineral resources of thé country | 
from being properly developed, is the difficulty of obtaining 
a proper title to a mining concession. One of the most fre- | 
quent causes of dispute is on the question of boundaries, | 
brought about by the absence of correct eo If @ proper 
survey of the country were made, and facilities granted to 
miners and explorers that are granted in England and the | 
Colonies, it is probable that this rich mineral country would | 
soon yield a large revenue. 








THE RUBLE BLOWER. 

We illustrate by the accompanying engravings a fan or | 
blower of very high efficiency, and an arrangement of induced | 
draught nozzle used in connection with it for discharging large | 





| 
| 








aon of air into hair and wool drying apparatus, or for 


ischarging large quantities of the products of combustion of | \ 


furnaces without passing those products through the blower. 





discs are rotated in the direction shown by the arrow in 
Fig. 1 the cups D‘ D‘ are said to create a vacuum at the 
periphery of the discs, into which air is drawn from between 
the discs, and the parts D* D® of the plates prevent air from 
rushing in from the annular space between the rotary part 
of the blower and the casing. 

Figs. 5 and 6 show the nozzle by means of which air from 


| the fan entering at O O induces a large flow of air through 


the side pipes, and may be used either for securing this large 
supply of pure air for drying purposes, or may be used to 
couple up the side pipes to furnaces, and to discharge their 
products of combustion without passing them through the 
fan. The smoke-cleaning apparatus we do not show. It 
may be mentioned that with the smoke-washing apparatus 


| the products of combustion are sometimes allowed to enter 


the fan. One of these fans is at work at Messrs. Nightin- 
gale’s curled hair and wool warehouse, 72, Old-street, E.C., 
in connection with Ruble’s hair-drying cages, and with cold 


| air drying hair in a fourth the time previously necessary and 
| without heating it. 


The fan, induction nozzle, and drying cages are being intro- 
duced by Mr. M. R. Ruble, of 16, Kempsford - gardens, 
Earl’s Court, the designer of the apparatus. 








HARRISON’S ELLIPTIC CYCLE GEAR. 


THE engraving below illustrates a form of treadle gear with 
sun-and-planet elliptical gear, as arranged for use on a bicycle 
by Mr. J. Harrison, of Grantham. Machines fitted in this 


| way have been made by the Grantham Cycle Company, and 


the engraving herewith shows the machine so fitted and ex- 
hibited in London at the last cycle show, with which want of 
space prevented our dealing. The Harrison gear dispenses 
with a chain, and it secures variable velocity ratios between 
pedal and wheel tread. We have to admit to a decided pre- 





ference for the chain over any other gear for this work, but 
| some of our readers may be interested in the elliptic gear and 
| treadles, nevertheless. We have ridden a machine geared in 
| this way to about 76in., and found that it worked easily, 
| although with such high gear, but such a trial needs to be of 

some considerable duration to be of service, and ours was not. 

The view given simply shows the driving-wheel, the rear part 
| of the frame, and pedals. 











} 
: ‘ ’ VAN OLLEFEN’S BULKHEAD DOOR AND GEAR. 
In England the blower is patented in connection with smoke | 
washing apparatus. | THE advantage of water-tight compartments in iron and 
Figs. 1 and 2, A is the casing of the blower provided | steel vessels is often completely neutralised owing to the 
with central air inlets A! A*, The rotary portion of the | bulkhead doors not fitting tightly, and more frequently still 
blower consists of two annular discs B B, which are con- | being rusted up or jammed fast, so that they cannot be let 











down in time. Moreover, the gear for working them is often 
too complicated, too delicate, or too slow in action for answer- 
ing its purpose in times of panic or emergency. Opinions 
aretolerably wellagreed that a door swinging on vertical hinges 
is out of the question. Sometimes the head space does not per- 
mit of a vertically sliding door, and in this case it is necessary 
to use one sliding horizontally, which has the advantage that 
the travel required for closing the aperture is less than with 
a vertical door. Such an arrangement has, however, the great 
disadvantage that the force of gravity opposes instead of 
favouring the closure, while the door, unless fitted very care- 
fully, is liable to cant and stick. It is evident that, to be 
really of use under all circumstances, the gear for working 
the door must be situated above the load line. The more 
direct the pull upon the door, the greater will be the ease of 
working; and, when occasion requires, a diagonal, but direct- 
acting, arrangement is preferable to a change in the direction 
of motion through a complication of shaft and bevelled gear. 

Mr. Van Ollefen, Lloyd’s surveyor lately at Amsterdam, 
but now at Rotterdam, has devised a vertically sliding 
door, which is, so far as possible, self cleaning, the top 
and bottom edges not being perpendicular to the sides 
of the door, but slightly inclined, so as to exert a shear- 
ing action against an obstacle,and also assist in removing 
any rust or incrustation that may have accumulated. 
Though this is an adaptation of a previous British patent, 
the novelty in Van Oilefen’s door consists in the con- 
struction of the sides of the frame and of the door, as shown 
by the accompanying horizontal section, which, it will be 
seen, is not a section of the ordinary door shown in the eleva- 
tion. The wedge shape necessary for the tight closing of the 
door is given by the distance between the guide bars and the 
facing strips of the frame being larger at the top than at 
the bottom. This door is intended to be worked with Van 
Ollefen’s patent gear for quickly lowering and raising water- 
tight bulkhead doors, shown in the front elevation and 
vertical section, as fitted to an ordinary door. 

The straight rack, jointed to the door rod, is actuated by 
the toothed pinion A—a few teeth of which may be seen in 
the face view—keyed on or cast upon the spindle. The 
ratchet wheel B is also keyed fast or cast on the spindle, and 
is acted upon by the pawl C, kept engaged by a plate spring. 
The brake pulley D, brass busked, is mounted on the spindle, 
but not keyed fast, so that it revolves freely. The pawl is 














pivotted upon the brake pulley, so that when the latter is 
clamped by the brake block or strap, worked bythe small screw 
and hand wheel set diagonally, turning the spindle by means 
of a ratchet lever rotates the toothed pinion, and raises or 
lowers the rack, and with it the door, If, however, it be 
required to let the door down with a run, the brake is taken 
off, when the ratchet wheel pushes the pawl and the. brake 
pulley before it. Itis not necessary to disengage the pawl for 
allowing the door to descend by itself, all that is required 
being to take off the brake, which, however, must be tightened 
when the door is down, so as to be ready to raise it again. 
Moreover, in the event of the door sticking, or not closing 
quite home, it may be forced down by the ratchet lever, worked 
by one man, as the gearing gives sufficient multiplication for 
overcoming any obstacle likely to be encountered, a wood 
block 2in. square having been sheared without apparent 
effort. To prevent the door from descending through an un- 
intentional taking off of the brake, the pin E, secured from 
loss by & small chain, is inserted in a hole, several of which 
are drilled in the rim of the brake pulley. One of the holes 
is sure to be on the top ; and the pin, which is about 2in. long, 
placed in the uppermost hole, prevents the pulley from 
making so much as a quarter revolution, by engaging with the 
horizontal arm ofthe frame. Thus, on drawing out the pin 
and slackening the brake, the door will descend instan- 
taneously, while it may also be easily worked down or raised 
with a few strokes of the ratchet lever by one man ; and when 
closed the door makes an absolutely tight joint, 

It is painful to reflect what a large number of vessels might 
have been saved from loss by the use of this simple con- 
trivance, which is not dearer than many others that are more 
complicated, although the working parts are made of gun- 
metal, and indeed the whole gear in small sizes. The Van 
Ollefen gear has received high commendation from members 
of the Institute of Marine Engineers and it is admitted in 
vessels intended for classification at Lloyd’s. The gear has 
been fitted, amongst other vessels, to steamers of the Dutch 
Navy, the Royal Dutch West Indian Mail Service, the 
Rotterdamsche Lloyd, the Zeeland Steamship Company, and 
the Commercial Steamship Company of London; and it has 
been applied to a steamer built at Caird’s for the Stomvaart 
Maatschappij Netherland. Messrs. John Brown and Oo., of 
Sheffield, make and supply the gear, which may easily be 
fitted to existing bulkhead doors, : 
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SOME ELECTRIC MINING MACHINERY 
MESSRS, EASTON, ANDERSON, AND GOOLDEN, LONDON, ENGINEERS 
(For description see page 2 
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STEAM, OIL, AND GAS ENGINES AT THE 
ROYAL AGRICULTURAL SHOW. 


A NuMBER of improvements in the prime mover or 
motor of the day, were, as we have said, exhibited in some 
of the many engines collected together at the Darlington 
Show. It cannot, however, be claimed for any of them 
that marked advance has been made towards the 
realisation of the higher thermodynamic efficiency of 
the possibility of which we feel no doubt. At present 
the range of temporature which attends the combustion of 
oil vapour gas is greater than is dynamically available, 
and the forced dissipation of heat, which is the necessary 
bye-product of the required process, remains much the 
same in engines of the several systems, whether that 
dissipation be effected or sought by transferrence to a 
water jacket, by radiation from vaporiser surfaces, or by 
rejection through the exhaust. The heat purposely 
thrown away remains almost as great as two years or 
more ago, and internal vaporisation by the bye-product 
heat, does not bring about that thermal advantage which 
might be naturally expected. In fact, the makers of one 
or two of the engines in which a separate lamp for the 
ignition tube and for supplementary heating of the 
vaporiser is used, are able to guarantee a lower con- 
sumption of oil per brake horse-power than can the 
makers of the engines not using this external vaporiser 
and ignition tube lamp. There is in this—-as we pointed 
out in our article in Toe Enciverr of the 24th of August 
last—a thermodynamic paradox which remains to be 
solved, and offers a problem of great interest. Not only 
is the external lamp consuming oil to add to the heat 
which is already in excess as a waste product, but on the 
present principles of construction it is cheaper to burn 
this oil externally and throw away most of the heat it 
generates, than it is to do without it and to burn no oil 
except that which enters an internal vaporiser combustion 
chamber, in which every drop of oil that is used enters, 
and from which none goes which does not enter the work- 
ing cylinder as combustible heat-giving material, and 
ostensibly under the best possible circumstances for the 
greatest thermodynamic efficiency. At present the only 
academic writings on the subject—at all events in this 
country—have done as much to hinder the development of 
the oil engine as to help it, and little has been written 
which in any way assists the inventor and practical experi- 
mentalist. He to find his own way entirely, and by 
the time he has got to the bottom of the subject he will 
—after the manner of things—generally be told how he 
got there. This does not, however, help those who are 
the leaders in these important new advances, and it will 
not aid him or them to solve the thermodynamic 
paradox mentioned above. It will not help towards 
an understanding of the best practical method of deal- 
ing with the oil fog which he is bound to get very 
frequently in the cylinder without the external vaporiser 
and lamp, and will not help him to deal with the 
difficulties that result from the perishable, condensable, 
and uninflammable character of the oil vapour, which 
every now and then with change of load cannot be 
gasified, and consequently under the conditions, not 
ignited. The use of an internal vaporiser and gasifier, 
and especially when without an externally heated ignition 
tube, necessarily means variable oil feed. This would be 
of noimportance if the accompanying variable temperature 
could be evaded, but the variable feed involves several 
troubles which necessarily, as far as we can yet see, must 
attend the demand for vaporisation of the same kind of oil 
with a varying temperature. The difficulty is met, it is 
true; but by means which leave the system of engine 
which theoretically should be best, inferior to the other sys- 
tem which theoretically should be least efficient. The seat 
of the trouble is obviously imperfect combustion through 
imperfect vaporisation and gasification, apparently good 
combustion as judged by the exhaust notwithstanding. 
In fact, the latter may be the most misleading index an 
observer can follow ; exhaust pipe and silencer arrange- 
ments, among other things, making this, taken alone, of 
small value. If the rate of transfer of heat to the jacket 
water could be instantaneously varied by causing the 
governor to act on the water inlet as well as the oil 
inlet, the economic difticulties which at present attend 
the use of variable oil feed might be surmounted, and 
uniform vaporisation and gasification with variable 
load obtained. The rate of variation of heat transfer 
to the jacket water is not, however, great enough to 
do much good in this way, and even if it were, this 
is only one of the directions in which the necessary 
advances are to be locked for. Much of the governing 
that is done with some engines is indirect, and done by 
varying the completeness of the combustion more than 
by varying the oil charge. This is another of the causes 
of the paradox which would probably disappear if all the 
elements of the compromises and expediencies were fully 
considered. 

The oil engine, however, presents so many polyphased 
questions of interest, that far more space than we can 
Spare might be occupied in considering them. The 
growth of the history of oil engine invention is also 
interesting, and has, during the past two years, been 
very rapid. Some of the inventions and subjects of 
patents are interesting as steps in advance; others are 
interesting as confirmations of what previous patentees 
have done; at all events this appears to an observer to 
be their chief claim to notice. We must, however, return 
to the exhibits at Darlington last week. 

Messrs. Fielding and Platt, Gloucester, have made 
some modifications in their oil engine since the Cam- 
bridge trials, but the principle of construction remains 
unaltered. The vaporiser is the same as illustrated in 
our report, but is slightly larger, and a more powerful jet 
burner lamp is employed to obtain the necessary tem- 
perature, is is fed under pressure by air confined in 
an oil vessel, and the — may be stopped for meals or 
any purpose, leaving this lamp burning, and started 
at @ moment’s notice, as in the case of some of the 
other engines referred to, no fap being required. The 





governor acts by cutting out the oil supply, and by | cylinder, which is provided with a water jacket c in the 


stopping all the valve motion. The oil, however, is not 


completely cut out, as even when the governor has cut it | 


out, the operating cam still gives to the little pump a 


very small, almost imperceptible stroke. The object of | 


this is the preparation of a small quantity of vapour ready 
for discharge into the cylinder immediately the exhaust 
valve closes and the vapour and air valves open. The 
engine exhibited is 64 brake horse-power, and is a large 
engine for that power, and governs well. 

The Britannia Company, Colchester, exhibits several 
of its fixed oil engines of different sizes, similar to those 
shown at Cambridge, one of which went through the 
—— of the trials, and proved to be a powerful engine 
or its size. 


These engines are made under the Roots | 
patents; but the Britannia Company exhibits a new | 


usual manner. d is the combustion chamber, which is 
connected to the cylinder b by a short neck or passage e, 
and which is preferably of much smaller diameter than 
the cylinder, and placed parallel thereto, as shown in 
Fig. 2. f is the jacket surrounding the combustion 
chamber, g is the valve box, and / is the valve working 
therein, and serving both as an air inlet valve and as an 
exhaust valve, the space 7 above the valve communicating 
by the passage 2, seen at the bottom of the vaporiser w' 
in Fig. 2, directly with the interior of the combustion 
chamber d, whilst the space beneath the valve is in com- 
munication through the ports ’, 7, and the pipe k with 
the jacket f, and by the ports /,/ with the atmosphere 
according to the position of the valve h. m, m are holes 
formed in the jacket f for admitting air thereinto for the 





ROBEY AND CO.'S 


engine as a portable engine, made under Gibbons’ patent. 
It was shown at work occasionally during the Show; 
but it was only completed just in time, and was 
not yet fully adjusted. In it one valve, like a large 
safety-valve with a piston body instead of wings, is 
employed as both main air valve and exhaust valve. The 
air, in passing into the cylinder, helps to keep this valve 
cool. The engine is of the internal vaporiser type, the 
vaporiser also forming the ignition tube, and being en- 
closed in a casing attached to an extension of the cylinder 
cover which has cast in it a passage leading to the casing 
referred to. This brings the combustion space from the 
back of the cylinder round to the side, as shown in the 





accompanying engravings. The air supply passes round 
this casing on its way to the cylinder, through the double- 
purpose valve referred to. The oil is injected into the 
bulbous end of the vaporiser by a rod working in an oil- 
box, and receiving a longer or shorter stroke controlled 
by the governor. The governor acts on a cam, which 
leaves a trip finger more or less time in contact with the 
rod it pushes. The system of the engine is one which 
combines the features of some others already known, 
as will be gathered from the engravings herewith. It 
belongs to Classes 2 and 7 of our classification, as 
published in Tue Enatneer, vol. lxxiii., page 589 :— 
@is the framing of the engine, and 6 is the power 


CARTER BROTHERS’ FIXED OIL ENGINE 





FIXED OIL ENGINE 


formation of the explosive charges. ‘The valve i/—which, 
as shown in Fig. 3, is a mitre valve—is provided on its 
under side with a hollow cylindrical extension which fits 
within the valve box g, and is provided with a series of 
circumferential apertures or openings, n, n', n*, n°, n', 
communicating with the ports j, j, 1, /. 

During the compression and combustion stroke of the 
piston, the valve 7 is in the position shown in Fig. 4. 
When the exhaust stroke of the piston commences, the 
cam, p*, lifts the valve i from its seat, and places the 
apertures n*, n' opposite to the ports /, /, so that the gases 
from the cylinder 6 can pass under the valve h into its 
cylindrical extension, and thence escape through the 





apertures n*, n* and the ports 7, 7 to the atmosphere. 
During the time that the ports /, 7 are open, the air inlet 
ports j, j are closed by the rings 0,0. On the completion 
of the exhaust stroke, the lift, p*, of the cam raises the 
valve still further, the ports 7, 1 are closed, the apertures 
n} n* brought opposite to the ports 7,7, and on the out- 
going stroke of the piston air is drawn through the holes 
m, m into the jacket f, and thence through the pipe / and 
the ports 7,7 into the valve-box, whence it passes into 
the cylinder 6 through the aperture 7. 

In Figs. 2 and 5 wis the vaporising chamber and igniter, 
which is arranged partly within the combustion chamber 
d, and partly outside it, the part outside being, as shown 
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in the drawings, provided with internal ribs w', w! and 
being heated for starting the engine by the flame of a 
lamp. After the engine has been running for a short 
time the part of the chamber wu within the combustion 
chamber d will, it is said, be sufficiently heated to serve 
as the igniter. 

A shield v is placed around the portion of the vaporis- 


the jet piece K,, which can be cleared out by removing 
the plug H,. ‘The pusher piece P, may be turned round 
so that the notch C, comes into use when the engine is t> 





ing chamber and igniter « within the combustion 
chamber d, but with an intervening annular space, for 
the purpose of preventing the air entering the combus- 
tion chamber from impinging against the walls of the 
chamber « and cooling it. The shield v is placed at 
a slight distance from the chamber w in order to afford a 
space into which the gases can penetrate. 


In Figs. 4 and 6, w, w! are the barrel and plunger of 


the oil pump for injecting the oil into the vaporising 


chamber w. 


In the end of the plunger is formed, for a short distance, | 


@ passage x, which terminates in a cross passag 


his pump is constructed as shown in Fig. 4. | 


| 


e 2, as | 


shown most clearly in Fig.6. Around the barrel, w, of | 


the pum 
of 
communicates with the chamber y through a passage y’, 


is formed a chamber y, and around a portion | 
e plunger of the pump is formed a space y', which | 


the space being kept constantly filled with oil underaslight | 


head or pressure. When the plunger is full out, the | 


cross passage z' is in the space y', so that the oil can | 


flow from the latter into the passage «, and fill the space 


above the plunger; immediately the upward movement | 


of the plunger commences, the passage z' is moved 
into the part of the pump barrel which the plunger 
fits, so that the return of oil through the passage x! 


Fig Ze 


























ROBEY OIL ENGINE—LONGITUDINAL SECTION 


N, is the vaporiser into which the oil jet is 


run light. 
In Fig. 2 the vaporiser is shown at 2, the 


injected. 


Fig 3. 


Fig 4. 


F 
, 





THE BRITANNIA COMPANY'S OIL ENGINE—DETAILS 


is prevented—the result being that the oil in front 
of the plunger is injected 
The engine is well mounted on a strong wrought-iron 
frame and four wheels, and is fitted with a water-cooler. 
Of the working qualities of the engine we have yet no 
knowledge. 

Messrs. Robey and Co. have exhibited one of their 
fixed oil engines at work driving a dynamo producing 
current for working an electric lift. The engine is of 
8 brake-horse power, and runs well. It has received some 
modification since the last show, and is illustrated exter- 
nally by the annexed engravings. These engines are 

e under Bell, Richardson, and Morris’s patent. 

In the illustrations annexed, which show the general 
arrangement of the vaporiser and of the valves and 
governor, Fig. 1 is a transverse section through the oil 


ROBEY OIL ENGINE—SECTION THROUGH VAPOURISER 


jet and the vaporiser, and shows the governor; and 

ig. 2 is a longitudinal section through the vaporiser, the 
valves, the cylinder, and the jackets. In Fig. 1, A® is 
the finger of the jerk governor, and when the speed falls 
sufficiently this catches the pusher piece C, on the lever 
for working the valve which admits oil from the oil box, 
in which it is under a high pressure, to the pipe Lz, to 


into the vaporiser w. | 


exhaust valve at 3, the air inlet at 4, 10 water outlet for 
| cylinder jacket, 11 outlet from combustion chamber, 
| 13 water jacket round exhaust valve. It will be seen 
| that the exhaust takes place through the vaporiser, and 
| that the air inlet is immediately below, and in front of 
the mouth of the vaporiser. 

On the same stand Messrs. Robey and Co. exhibit a gas 
engine, several of their fixed and portable steam 
engines, including a large-sized model of one of the 
powerful double winding engines with Richardson’s 
valve gear. The model is worked by steam and shows the 
action of the trip cut-off gear of the large engines we 
illustrated some time ago. 

Messrs. Wells Bros., Sandiacre, show two of their fixed 
oil engines at work. One of their engines, it will be remem- 

| bered went through the whole of the Cambridge trials with 
| great credit, though it was ‘‘a dark horse.” It was aslow- 
running engine with several good points. Since Cambridge 
| they have made some modifications in the arrangement of 
the oil-feed valve, the gover- 
| nor, and the position of the 
| valves, and they run at a 
| more usual and higher speed. 
|The modifications could 
|not be explained without 
| reference to engravings, with 
| which we are not yet 
| prepared. The action of 
| the governors is shown by 
the annexed diagram sketch. 
In this A represents the 
lever by which the charge is 
admitted or cut out, and is 
| capable of movement a little 
above the position shown, 
and down to the pos‘tion in- 
dicated by the dotted lines; 
when it takes the latter posi- 
| tion the charge is admitted. 
This lever is pushed upwards by a pusher, which may be 
represented for the purpose of explanation by the piece 
B, which has lifted A nearly to the top of its stroke. 
When it goes a little higher the wedge-shaped end will 
catch under the inclined surface of the piece D, and cause 
the arm E to go forward in the direction of the arrow and 
against the resistance of the spring H, which is adjust. 





Wells’ Governor 


able as to compression by the nut J. When the pusher 
B makes its return down stroke, if it be made slowly the 
governor arm E will retire to the position against the lug 
G, shown in the sketch; but if the engine is working 
quickly, the lip C will catch into the notch F in the arm 
E, and will thus be prevented from descending, and the 
arm A will not give motion to the oil valve, &c. It will 
be seen that this is a form of jerk or Holt governor, in 
which the inertia of the arm E and the velocity of recoil 
of the spring H are the factors on one side, and the 
aad of descent of the arm A the factor on the other 
side. 

Like the other makers of oil engines, the Campbell 
Gas Engine Company report plenty of orders for both 
fixed and portable. They exhibit a number of their 
engines, but there is no change in them since we last 
noticed them with the illustration of the portable engine. 
On page 7 we give an illustration of the oil engine 
exhibited by Messrs. Carter Brothers, of Billingshurst. 
This engine was, we believe, first exhibited at Taunton, 
as mentioned by us in our recent report of that show. 
It is constructed according to classes four and six of the 
classification above referred to, with the difference that 
the oil lamp is without wick, but is one of those having a 
very fine jet through which oil is forced under pressure 
maintained uniform by an air receiver. The vaporiser 
is constructed as shown in the annexed engraving, which 
is a sectional view taken through the lamp coil E, chimney 
D, and ignition tube K. The circle A represents the 





















































CARTER’S OIL ENGINE—VAPOURISER AND LAMP 


cylinder cover, which also carries the inlet valve G and 
mixing chamber H. F is the tube through which the oil 
is injected into the vaporiser, and N is a small air 
suction valve used to keep the vapour from escaping, and 
through it is drawn a small proportion of the air used. 
This small quantity sweeps through the vaporiser for 
the purpose and in the manner common in the most of 
the oil engines now made. The remainder of the air is 
drawn through a Pipe I, regulated by a valve therein. 
From the vaporiser B the gaseous vapour with the air 
admitted by the little valve N is drawn through the 
passage J into the mixing chamber H described above. 
Governing is effected by a form of Holt governor, and 
the oil pump is arranged to work continuously, the 
governor acting by completely cutting out and causing 
the excess oil to return to the tank. 

Messrs. Clark, Chapman, and Co. exhibit several of 
their oil engines made under Butler’s patents. These 
engines were fully described in our report of the engines 
exhibited at the Royal Show at Cambridge. One engine 
at Darlington was a 14 brake horse-power portable oil 
engine with cylinders 94in. diameter and 14in. stroke, and 
running at from 180 to 230 revolutions per minute. The 
engine is fitted with a cooler and water reservoir of a 
capacity sufficient, we are informed, for a five days’ run. 
The oil is carried in tanks round the cooler in front of 
theengine. They exhibit also a fixed 8 brake horse-power 
oil engine driving one of their dynamos supplying sixty 
incandescent lamps. 

On page 19 we illustrate a very fine example of road 
locomotive practice by Messrs. John Fowler and Co., 
Leeds. It is a compound engine of striking appearance, 
nominally of 8-horse power, a nominal power which 
conveys about as much notion of its real power as the 
nominal horse-power does of the 40-horse gas engine to 
which we referred last week. The engine is mounted on 
springs and arranged to drive a dynamo. The spring 
gear used was first brought out by the firm at the Chester 
Show, in 1893. The chief novelty, however, in the engine 
now described is the new arrangement of cylinders and 
valve gear, constructed under Marshall and Wigram’s 
patent. The cylinders, whose pistons are 6}in. and 
11}in. in diameter, and of 12in. stroke, are controlled by a 
single piston slide valve placed between the high and low- 
pressure cylinders, and worked by a single set of link 
motion, thus doing away with one-half the number of 
excentrics and gear usually required, and saving much 
wear and tear. This type of engine has never been 
exhibited before. Similar engines, however, made by 
Messrs. John Fowler and Co. have been working suc- 
cessfully for nearly four years. The design and arrange- 





ment of details of the whole of the gear is excellent, and the 
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departure seems to be very much appreciated by users, 
several of whom speak of these engines after having 
practical experience of their working for some two or 
three years as running very quietly on the road, using 
less fuel and grease, pulling heavier loads, costing less to 
maintain than their ordinary engine, and much liked by 
the men in charge. From a series of tests made with 
one of these engines it was found that with 150 lb. boiler 

ressure there was no difficulty in pullinga load of 32 tons 
in fast gear upon heavy gradients. The annexed diagrams 
were taken during the testing of one of these engines on 
the brake, when, we are informed, it was found that 
when indicating 65-horse power the brake horse-power 
was 60, giving the high efliciency of 92 per cent brake or 
indicated horse-power. The diagrams prove good distri- 
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Indicator Diagrams from 8-H.P. Road Locomotive 


bution and practically no loss due to drop between the 
cylinders. In the engraving on page 19 the covers 
which ordinarily conceal the working parts, including 
the valve gear, have been removed to show the latter. It 
may be mentioned that the engine illustrated has many 
ornamental features which are required by the showmen 
who use them. 

Messrs. Mann and Charlesworth exhibited engines 
fitted with the patent automatic expansion governor 


a Pa ee oe 


MANN AND CHARLESWORTH’S SHAFT GOVERNOR 





which we recently illustrated, and by means cf whic’ 
they dispense with link motion reversing gear. They 
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MANN AND CHARLESWORTH’'S SHAFT GOVERNOR 


also exhibited the same design applied to a shaft auto- 
matic expansion governor. In this, instead of pivoting 
the excentric by an arm or tail piece upon a stud in a 








wheel, and operating it by a bell-crank lever and grooved 

sleeve, they Arm ad the arrangement shown by the 

engravings, which consists of a governor arrangement 

of moving excentric shaft governor; the wheel having 

lugs upon it receiving pins, which form fulcrums for | 
two distance levers or arms. These pass through and | 
carry at their other ends the excentric, the attachment | 
being made by similar lugs and pins to those on the | 
wheel. The excentric has a shot hole through it allow- | 
ing it to be moved straight across the crank shaft, | 
thereby altering the travel of the valve—or reversing the | 
engine if necessary—without materially altering the lead. | 
The distance levers being of equal leieth insure the | 
excentric being always parallel to the centre line of the | 
engine in any position. They employ two weights, | 
acting against springs, and pivotted on studs in the usual 

manner. A radius piece is bolted upon one of the | 
weights, which not being struck from the pivot centre of 

the weight lever, has a cam action, and gives the 

required movement to the excentric through a slotted 

die which pivots in the body of the excentric. The die 

is further eo by two jaws on side of excentric, 

made adjustable for taking up wear. The weights are 

pivotted in such a position that the radius piece forms 

a locking gear. It has great power over and will easily 

move the excentric, but the pull of the valve through 

the excentric has little or no influence over them. Con- | 
gad it will work steadily with an ordinary slide | 
valve. 








MISCELLANEOUS IMPLEMENTS AT THE 
ROYAL AGRICULTURAL SHOW. 


Messrs, Barrorp have received one of the Society’s 
silver medals for the straw and hay press we illustrate by | 
the accompanying engravings. The machine is very 
similar to that illustrated in our account of the hay and | 
straw presses which went through the competitive trials | 
at Nottingham in 1888; but it is made with a longer box, 
platen, and bed, so that the straw may be taken as in an 
ordinary truss, and compressed into small dimensions for 
freight reasons, the ends of the box being open, so that 
the straw is not doubled up and broken in the packing. 
The pressing is effected by means of a platen pulled down 
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upon the bed by means of a chain running upon a snail, | 
and with a ratchet wheel and long hand lever. The 
platen is brought down upon the straw by the hand wheel 
shown, which is on the shaft with the snail, and hauls 
upon the chain shown. When some pressure is thus 
brought to bear upon the straw, the hand lever and 
ratchet is brought into play, and by its means the snail 
is acted upon with a leverage which gives a great pull on 
the chains and a very closely pressed truss. The tieing 
is done with stout coarse cheap cord, and in the ordinary 
way by threading the string below and above the straw 
between wood strips across the bed and the platen. The 
latter is counterpoised by means of weights as shown. 
The same press is used for pressing hay by removing the 
two sides, and by attaching to the platen shown a broad 
platen to suit the greater width of hay trusses. This is 
shown in Fig. 2. On the stand of the same makers is 
shown a very simple arrangement for the adjustment of 


the height of the front roller of lawn mowers. Insteadof | . 
the usual adjustment by altering the height of the bear- | 


ings for this roller, and by means which left it to the | 
skill of the user to set the roller level, Messrs. Barford | 
and Perkins, using Wansborough’s patent, attach the | 
roller spindle to the ends of a pair of short levers ona 
spindle, the position of which is controlled by a lever to 
which a rod extending to the handles of the machine is 
attached. On theend cf this rod, passing through a slot 
as shown, is a hand nut by whichit is set where desired, 
and the adjustment of the machine is thus made without 
the use of a spanner or without stooping to the ground. 
Among the novelties in dairy machinery is the ‘‘ Easy”’ 
churn, exhibited by Mr. 8. Cheeld, of Chesham. This is 
illustrated, as far as the exterior is concerned, by the | 


annexed engraving. The cylindrical vessel for receiving 
the milk or cream is mounted on a vertical hollow spindle, 
and runs on a ring of bicycle balls. It is driven by a 
bevel wheel and pinion at a speed of three to one of the 
handle, and the milk rises up the inner periphery of the 
vessel. Through the hollow spindle is a fixed spindle, 
the top of which carries an arm adjustable as to height, 
and on the two ends of this arm are two skimmers, which 
cut into and defiect the annular wall of milk or cream 
into the centre of the vessel, causing a continuous whirl 
and mixing of the contents whatever they are. This 
rapidly converts cream into granular butter. The 
machine runs very easily, but on the ground it is only 
shown at work with water, the rules of the Society pre- 
venting him,'as he 
interprets them, 
from showing the 
churn as he ought 
at work making 
butter. The rule 
referred to is ap- 
parently made to 
prevent the exhibi- 
tion of any counter 
attraction to the 
dairy in another 
part ofthe ground. 
The same machine 
is used for drying 
and compacting 
butter by putting 
it into a cloth and 
turning a little 
faster than for 
churning. A 
special dryer is, 
however, made on 
the same principle, but with a vessel or drum of 
stout perforated and galvanised iron. The butter 
worker and moulder on the same stand is also a 
noteworthy and simple machine capable of doing a lot of 
work, and is much less costly than the rotating table 
with fluted riding rollers. The churn was entered as a 
new implement, and is worthy of a trial, which we do 





CHEELD’S CENTRIFUGAL CHURN 





Fig. 2 


not suppose it received. It is very simple, and the tub 
or drum is most easily washed out. 

A very fine display of fire-clay goods and sanitary 
glazed goods, and garden requirements, is made by the 
North Bitchburn Coal Company, of Milton-le-Wear, near 
Darlington. Particularly noticeable are the kitchen and 
laboratory sinks and psdestals for their support, the 





latter forming at the same time a glazed down pipe for 
draining the sink. They are very inexpensive, and the 
cost of fixing is quite nominal. In a similar way lava- 
tory basins are so made that they may be placed in rows 
for use in public buildings and schools. 











10 


THE ENGINEER 


JULY 5, 1895. 




















Another new implement was the three-furrow plough 
exhibited by Mr. J. Shores, of Ouston Ferry. It is called 
“The Advance.” As will be seen by the illustration, the 
method of lifting the wheel is unusually simple. There 
is no connecting-rod, but the wheel is carried on a malle- 
able cast iron arm, with a quadrant at the upper end; 
and another segment on the raising lever arm gears into 
this. The raising lever has a spring catch, like that of 
a signal lever, locking it in any position. Each plough 
has a “ slipe,” or projection backwards of the head, to 
counteract the resistance of the breast, and prevent skid- 
ding. Several other ploughs are also shown, including 
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EDWARDS’ HAY AND STRAW PRESS 





one specially designed for raising potatoes, and a light 
digging plough with renewable chilled points. Mr. 
Shores also showed a potato sorter and a root cleaner. 
The former has three wire sieves working together, and 









which are too large to pass through the first sieve. It 
has also a dirt riddle, to remove the dirt from the 
potatoes before sorting. It is called ‘The Rapid,” and 
the exhibitor stated that it would sort three or four tons 
per hour. The root-cleaning machine has a bottom con- 
structed of lin. angle-bars 3in. apart, placed with the 



















SHORE’S THREE-FURROW 


square corners upwards. The hopper is supported by 


driven by a belt from the pulper-shaft, or turned by a 
boy. 

1» The Yorkshire Patent Drill Company, of Kirby Moor- 
side, were showing as a new implement a combined 
manure and turnip seed drill. The manure hopper is 
divided into three sections; each section has a circular 


MISCELLANEOUS EXHIBITS AT 


sorting the potatoes into three receptacles, besides those | 





wood springs from the bottom of the frame, and is driven | 
by a crank shaft. This apparatus is intended to clean | 
roots before they pass to a pulper, and it can either be | 








bottom, and there is a feeding chainand a stirrer to each. 
The first new point in the machine is the arrangement of 
the stirrers. They are made of gin. square iron, are 
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COLEMAN AND MORTON'S SANITARY TUMBLER CART 


=— by an excentric, and there are two to each sec- 
ion. 

Several machines are exhibited for digging up potatoes, 
and several others for screening them and removing 
the dirt. The digger and gatherer of Messrs. Haslam 
and Maudsley, of Liverpool—shown by the adjoined 
illustration—combines the two operations. In front 
there are double lifting shares with points that almost 
meet, and set at a slight angle to the horizontal. These 
take up all the potatoes in a furrow and throw them into 
the revolving riddle behind. This riddle in turning re- 
moves all the soil, which falls to the ground, a brush 





preventing it from getting to the front of the machine. 
Short cross boards at the back of the riddle catch the 
potatoes and turn them into a wooden bin. A low shelf 
at the side of the machine holds a basket, into which, 
when a sliding door in the bin is opened, the potatoes 
fall. A full basket can be removed and an empty one 
substituted without its being necessary to stop the horse. 
They are set across the machine, and each in turn travels 
right through the material, thus preventing clogging. 
The rate of feed can be varied from 4 cwt. to 20 cwt. per 
acre. This is done by raising or lowering the door by a 


PLOUGH 


lever, which is then set by a pin. 


STRAWSON’S SEVEN ROW SPRAYER 


SHOW, DARLINGTON 
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HASLAM AND MAUDSLEY’'S 


Another drill intended for the distribution of artificial 
manure, especially when it is of a sticky nature, was the 
** Corncrake,” exhibited by Messrs. Sargeant and Co., of 
Northampton. It is fitted with a row of forty-six 
scrapers, each pressed down by a spring, and working 
independently. The roll for working the scrapers can be 
putin or out of gear, and the speed can be varied. Clog- 
ging is prevented by means of vibrating sides driven by a 
short crank from the feeder roll. This machine also has 
a safety gate. These distributors are shown in various 
sizes, and Messrs Sargeant also exhibit a mower and 
some seed drills. 





Messrs. L. R. Knapp and Co., of Faringdon, exhibited 
a combined corn or seed and manure drill—‘‘ The 
Monarch ’"—in which the manure is turned out by 
revolving glass discs. The exhibitors have adopted glass 
for their distributors because it is unaffected by acids. 
The distributors are driven direct from the axle by chain, 
and the axle is revolved in long bearings by ratchets on 
both wheels. Manure and seed are drilled together, 
down the same spouts, or the seed can be sown broad- 
cast. Messrs. Knapp also showed a special form of 
plough for hoeing wheat, root crops, «c. These are made 





BAMFORD’S MOWER GEAR 


An indicator finger at , either with a front skim and two side hoe blades, or with 


the end of the lever shows the rate of distribution. The | four shares, so as to take one row and two half rows ; 


doors are held back by a spring, which will give, 
large pieces to pass without damaging the machine. 
turnip seed is raised from the bin, and thrown down to 


the ts by a disc with cups in the usual manner ; but | bringing out new forms of “ f 
neat : | specially designed for the plants for which they are 


intended. The latest is a knapsack machine for tea 


the regulation of the speed at which the seed spindle | 
shall travel is the second novelty. It has three chain | 


heel it of graduated sizes, and close together. On | plants. 4 
caine : h a kerosine which the receptacle holds will last a man 


for half a day. 
ing his attention to perfecting ’ 
| potato crops in Ireland still suffer so much from blight 


the manure spindle are three corresponding chain wheels. 
A chain is placed round the pair of wheels giving the 
speed required, and a chain tightener, lifted and put into 
a catch, keeps it securely in place. 








to allow | the widths being, as usual, adjustable. Another special 
The | implement is a skim, or paring plough, for stubble. 


Strawson’s, Limited, of Queen Victoria-street, are 
Strawsonizers,” and sprayers 
In this the spray is so fine that the two gallons 


Mr. Strawson is more particularly turn- 
the potato sprayer. The 
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that the Congested Districts Board are distributing straw- 
gonite gratis to poor applicants, and have issued 300,000 
circulars to be posted at the police stations recommending 
its use. Mr. Strawson estimates that it would cost 
£500,000 to give all the potato crops in Ireland one 
dressing per annum, but that this would give them an 
increased value of £6,000,000. The horse-power sprayer 
will dress seven rows at once, covering a width of 
17ft. Gin. The wheels are 4ft. 6in. diameter, and the 
axles are made to telescope, so that the wheels can be 
from 4ft. to 5ft. apart; consequently the machine will 
suit rows of any width from 12in. to 30in. The liquid is 
contained in a barrel which holds 60 gallons, and it is 
kept thoroughly mixed by a rotary agitator driven by a 
chain. A lever on one side puts the pump into gear, and 
2 lever on the other, the agitator. Both are driven from 
the main axle. The tubes delivering the strawsonite can 
be raised and lowered as required, and the ee turned 
in any direction. When used for potatoes they are turned 
upwards, so as to wash the under side of the leaves. 

»; Messrs. Coleman and Morton, of Chelmsford, are 
one of the firms who showed a varied collection of 
implements, not all agricultural. Their road-sweep- 
ing machine is so constructed that the revolving 
brushes will accommodate themselves to the surface of 
the roadway. It is made in two forms—the single and 
double action. Both are built with strong angle-steel 
frames, have weights for balancing brushes when lifted, 
and levers for putting in and out of gear. They are 
driven by a chain, and ball-bearings are used throughout. 
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BAMFORD’S MILL WiiH INTERMEDIATE GEAR 


In the double machine, one brush stands in front of the 
off-side main road wheel, by which it is driven; the other 
comes behind the near-side wheel, and is driven by it; 
the two cover a width of roadway of 7ft. The two 
sections are put into gear independently, so that 
either one can be worked separately when desired. 
They are mounted on square steel spindles, which 
can rise and fall according to the surface, so 
that they will accommodate themselves either to 
rounded or hollow roads.. The rotary corn screen shown 
by this firm is polygonal in section, instead of being 
circular like most others that are exhibited. A double- 
grader roller has sixteen sides, and a smaller sized screen 
has twelve. The wires are of steel, triangular in section, 
and set in frames; so that by turning a hand wheel their 
spacing can be adjusted; this can vary from =n. to ;‘;in. 
apart. In the double grader there are two hand wheels, 
one working a thread in the main spindle, and the other 
a thread which is on a sleeve. By an index the grading 
can be exactly set according to the grain which is to 
be treated. We also illustrate Messrs. Coleman and 
Morton’s tumbler sanitary cart. The body, which is of 
steel, is carried on trunnions placed behind the axle ; it 
is turned by a hand wheel with a chain, and can be 
locked in any position. 

Carts somewhat similar to the above are exhibited by 
Mr. F. Randell, of North Walsham. One special form of 
cart, called the blood-tipping cart, has an india-rubber 
rimmed lid, making a tight joint. Amongst the water 
carts shown by this exhibitor, may be mentioned a hand 
water cart, only 3ft. 6in. wide over all, intended for 
washing hops and similar crops, and for passing between 
trees and through doorways. 

Mr. J. Dobbing, of Darlington, entered a hay and 
clover making machine as a New Implement. It is 
carried on a light steel frame, and has three equidistant 
sets of forks which are boxed in with wood, leaving only 
the points projecting. 

essrs. P. J. Parmiter and Co., of Ansty, had a rake 
and hay turner, made to telescope, so that it can be 
worked in 8ft., 10ft., or 12ft. widths. As a New Imple- 
ment, they entered a riding harrow, combined with 
telescope rake frame, which makes it capable of being 
used in 6ft. or 12ft. widths. 

Mr. T. A. Wynne Edwards, of Denbigh, showed 
& very simple form of harrow, intended chiefi 
for spreading manure. It is made of chains wit 
long straight links and cross plates, 9}in. by 1fin. 
by lin., set 18in. apart in alternate rows. he 
illustration on page 10 shows a very compact form 


the ram is drawn back, and the lid opened, there is a 
space 5ft. long by 3ft. 6in. wide, into which the hay can be 
thrown from the top of the stack. The lid is then forced 
down and locked in position. The ram is next pressed 
in, first by a hand wheel, and finally by a ratchet lever 
7ft. 6in. long, working on four racks and pinions. After 
tying, the finished bale, which measures 42in. by 20in. 
by 18in., is withdrawn through the door at the side. 

Two hay-makers, both for competition, were shown by 
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Mr. T. Mallett, of Street. Both have rotary back-action 
and forks which clear the wheel track. The larger one 
has three other sets cf forks, and will take a width of 
7ft. 6in. The smaller one has two sets of forks besides 
those in line with the wheels, and the width of hay it will 
take is 6ft. 

One of the chief features of the show was the number 
of windmills, which seems to prove that the use of wind 
as @ motive power is increasing. Messrs. Alfred Williams 
and Co. exhibit the Halladay windmill, described in THE 
Enorneer of April 1st, 1892, in connection with the 
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MARSDEN’'S STONE BREAKER 


electrical installation at the City-road Flour Mills. This 
firm also exhibited tube wells and artesian boring plant, 
which are probably as well known as the windmills. It 
is gratifying to see that tube well sinking continues to be 
an English speciality ; and that the tubes and appliances 
are sent from England to all parts of the world. 

The windmill, which differs most from the ‘‘ Halladay” 
is the “‘ Albion,” exhibited by Mr. H. Sykes, of Bankside. 
In the former the sails are made of wood, in the latter 
they are of steel, in the former they feather, in the latter 
they are rigid ; Messrs. Williams recommend a wooden 





of hay and straw, hand-power, box baling press. When 


tower, Mr, Sykes a tower of steel. Instead of feather- 


SIMS, AND JEFFERIES’ DEEP STIRRING 






ing the sails, there are double guide vanes on Mr. Sykes’s 
windmill, one fixed to the rim of the main wheel, and the 
other feathering from it. Another exhibit at this stand 
was the ‘‘ Grasshopper” windmill. This little machine 
may be called a portable windmill, it stands on a tubular 
wrought iron derrick, and is held up by steel wire guy 
ropes, so that it practically requires no foundations. The 
diameter of the wheel is 8ft. 

The Clutton windmill, which was shown by Messrs. 








AERATING PLOUGH 


|P. and W. MacLellan, of Glasgow, is also a steel 
mill on a steel tower. The same firm are showing 
the ‘‘Sure-grip”’ railway block, made by the Fulton 
Engineering Works of Detroit. In this tackle the upper 
| block has two pulleys side by side, and the rope is reeved 
over them in such a manner that they will turn in 
different directions; consequently the two inner ropes 
are always moving in the same direction. The brake is 
formed by a fluted steel wedge which drops down 
between the ropes, and locks the pulleysin any position ; 
though it can be disengaged by very slight pressure. 
Messrs. H. Bamford and Sons, of Uttoxeter, exhibited 
more than eighty different implements, consisting chiefly 
of “* Royal” mowers and reapers, ‘‘ Progress ” haymakers, 
“ Lion ” horse rakes, and “‘ Rapid” corn-grinding mills. 
The mower is a new implement, though not entered as 
such. It is a double speed machine, with a quick speed 
| for mowing and a slower speed for reaping. The two 
| speed pinions are one over the other on the same shaft, 
| and the two wheels are on collars on a cross shaft, sliding 
on a key which runs the whole length of the shaft—see 
| illustration. By the pressure of a foot lever, one or the 
| other of these wheels is put into gear. It will be interest- 
| ing to compare this method of changing the speed with 
| that of Messrs. Bentall, to which reference has been 
|made above. Amongst the corn mills exhibited by 
| Messrs. Bamford, was one—shown on adjoined illustra- 
| tion—with a capacity of four to six bushels per hour, 
intended to be driven by one horse. It has self-contained 
gearing and countershaft, and is provided with clutch 
coupling for connecting direct with a short rod to the 
driving shaft of a horse gear. 

Messrs. Vipan and Headly, of Leicester, has a very 
large assortment of miscellaneous exhibits. Besides 
several carts for milk, they showed the cart for general 
purposes which took the first prize at the London Dairy 
| Show last year. Amongst other ploughs and hoes they 
| show a large treble ridger for potatoes, which can also be 
| arranged to hoe seven rows of corn. In churns they are 
exhibiting a new make, just patented by Mr. Thomas 
Nuttall, the dairy lecturer. In this the barrel is fixed, 
and six wooden blades revolve. These are shaped like the 
| blades of a ship’s screw, except that they terminate in a 
point. They also showed the ‘‘ Danish Junior” hand- 
power cream separators, made by Messrs. Burmeister 
and Wain, of Copenhagen. The cream, as separated, is 
lifted by a spiral plate made of tinned copper. 

Messrs. R. A. Lister and Co., of Dursley, exhibited as 
new implements their separating plant, consisting of the 
Alexandra separator, with steam generator, milk receiver 
and heater; also the centrifugal steam turbine, as 
described in THE ENGINEER of June 7th, page 498. The 
turbine runs at 7500 revolutions a minute, and the pump 
will raise 1000 gallons per hour. The Alexandra hand 
separators are also shown. Another exhibit at this stand 
is a butter dryer, which works like an ordinary centri- 
fugal. 

_ Penney and Co., of Lincoln, also showed a 
number of different classes of exhibits. One of these is a 
hand-power machine for sifting linseed, also suitable for 
clover, canary, and rape seed. It is driven by a vibro- 
motor, the mechanism of which was explained recently. 
In this machine the weight is not underneath, as in 



























a 





















mn) 












a 


















SN OT 




































































12 


THE ENGINEER 





JuLy 5, 1895, 








Messrs. Turner’s scalper and sifter, but at the upper end, 
asin the coal screens made by the Hardy Pick Company. 
The rod from pulley to weight axle is ,‘,in. diameter, and 
the machine runs at 300 revolutions a minute. They show 
a magnetic separator of very simple construction. It con- 
sists of a plate of brass into which two magnets, reaching 
the whole length of the plate, are let in flush. These 
prepared plates are fixed in any suitable position on a 
hopper or shoot, so that the grain, bones, or other material 
which may possibly contain nails or pieces of iron, may 
slide over it. As a type of another class of exhibits 
may be mentioned a combined circular and band-saw, 
with boring apparatus. They also show two fire-escapes, 
the one telescopic the other folding. They are both made 
of steel and tested to 8 cwt., so that they can be used by 
several persons at a time; yet for a length of 5Oft. the 
weight is only 28 Ib., and it can be packed into a box 2lin. 
by 5in. by 13in. 

Special attention should be directed to the steel cast- 
ings made by Messrs. Penney and Co. The examples 
exhibited were of gearing of small and large sizes, and 
various steel castings used in the better class of engineer’s 
tools and machinery. The gearing is specially noticeable 
as being free from honeycomb and blowholes, and all the 
castings are very clean. Numerous parts which have 
hitherto been forged and worked at great cost can be had 
in these castings, so as to require little machining and 
in some cases none. Objectionable heavy castings in 
cast iron can be replaced with very light sections in steel. 

Messrs. John Cowley and Son, of Hyde, exhibit a 
variety of special screwing machines. Besides ordinary 
machines for bolts and nuts, and for straight pipes, they 
show a special machine for screwing bends, varying 
from jin. to 2in. diameter. A ratchet screw-stock, with 
a long lever, will cut threads on pipes up to 3in. diameter, 
and a nut die, for running down foundation bolts or 
studs which are in place, are amongst the special appli- 
ances. A boiler tap, to cut 7in. diameter at one end 
and Thin. the other end, is also shown; it has been 
made for Messrs. Adamson and Co., boilermakers, Hyde. 

The Central Cyclone Company, of Fenchurch-avenue, 
showed a number of disintegrators and pulverisers 
manufactured by Messrs. Thornton and Crebbin, of 
Bradford. They are of various sizes; the largest, which 
is 5ft. 9in. diameter, will treat from five to twenty tons 
perhour. The exhibitors say that by using their machines 
instead of ordinary mills, the cost of grinding has been 
reduced to one-fifth of what it was previously; and that 
they are now only sending their machines out on royalty. 
Besides perfect pulverisation and cheapness, they claim 
absence of heating as one of the salient points of their 
machine. For instance, they say that bicarbonate of 
soda remains quite cool when being ground. 

Mr. J. Harrison Carter, of Mark-lane, exhibited a 
number of Carter’s patent disintegrators, from a small 
size, suitable for chemists and druggists, up to a very 
powerful machine weighing over four tons, and intended 
for bone grinding and other similar heavy work. There 
has been no alteration in the design of this machine 
since it was last described in THE ENGINEER, except that 
it is strengthened by having the casting which supports 
the bearing carried straight down. Mellon’s patent 
separator is an apparatus for taking iron, stones, «c., 
from bones by gravity instead of employing mag- 
netism. It consists of an iron tank open at one end, 
with bafile boards at intervals set at an angle and 
caused to oscillate. Pieces of iron, &c., gravitate to 
the bottom, and are intercepted at the first or second 
stop. Another exhibit is a new roller mill 25in. by 9in. 
The exhibitor is making similar mills in sizes from 15in. 
by Sin. up to 40in. by 10in. The novelty in this mill is 
that the same movement regulates the rolls and stops 
the feed roll. A lever throws out the feed roll, and an 
excentric on this lever brings the rolls nearer together or 
moves them apart. Another new exhibit at this stand is 
the ‘‘ Loose Silk Planesifter.”” This machine, made under 
patents of Messrs. Schnelle and Schlee, and is called the 
‘*Pendulum Planesifter,”’ scalper, grader, and duster 
combined, and is proposed to take the place of centrifu- 
gals and reels. The machine is composed of a box con- 
taining eleven sieves placed one above the other, and 
suspended by a rod with universal joint from the ceiling. 
The feed enters at the top and descends from one seive 
to the other, until it has passed over them all. The 
machine is driven by a balanced disc from underneath 
the floor, and the speed is 175 revolutions a minute. 

The engraving (page 11) represents the balance plough 
which we described in our last impression as made by 

Messrs. Ransomes, Sims, and Jefferies for deep stirring 
and subsoil aération, without raising the deep subsoil to 
the surface. It is a new implement for a new purpose, 
and proposed for effecting a process which should be of 
great value, and for a full description we may refer to our 
last impression. The judges of miscellaneous implements 
have, however, so little time to attend to anything, that 
it was not to be expected they could turn their attention 
to a new implement for a new process. In the descrip- 
tion of Mr. Marsden’s new stone breaker, published last 
week, we mentioned a machine fitted with an elevator 
and screen, for sizing the broken stone. This machine 
we now illustrate. The stone breaker with cubing rolls 
we illustrated last week. 








At a meeting of the Philadelphia Engineers’ Club held 
on June Ist, M. Emile Geyelin, a visitor, gave a description of 
what he believed to be the first pair of turbines working on the same 
horizontal axis. These turbines were made by him in the year 
1854. M. Geyelin stated that he considered himself fortunate to 
have personally known Fourneyron, who gave us the beautifully 
designed outward discharge turbine, bearing his name, and Jonval, 
who later conceived the use of the vacuum column in conjunction 
with the downward discharge turbine, thereby making the 
revolving parts more accessible and the local works much less 
costly. The turbines made by M. Geyelin in 1854 were contracted 
for by Mr. James Prince, owner of a cotton mill at Palitas, Mexico, 
The problem was to build a 140-horse power turbine under 160ft. 
fall of water. The turbines were llin. in diameter, and made 1850 
revolutions per minute. Their action in Mexico was highly satis- 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


THE WORK OF STEAM. 


Sir,—I had not an opportunity of seeing your issue of 21st inst. 
until to-day, and by Mr. Longridge’s letter in that issue I see that 
the difference between us regarding the use of the term, ‘‘ work 
done on the steam,” is one of words only, and not of ideas. I 
cannot help thinking, however, that if Mr. Longridge will reflect a 
little further on the matter, he will agree with me that it would be 
more desirable to retain that term for cases in which the work done 
upon the steam results in change of volume and increase in pres- 
sure or temperature, and not use it for such cases as this, in 
which a certain volume of steam is only forced out of one cylinder 
into another without any change either of volume, temperature, 
or pressure, and is, during this process, being used simply as a 
medium to transmit the pressure from one piston to another, 
exactly as water is used to transmit the pressure from the force 
pump to the plunger in the hydraulic press, In this latter case, 
it might be allowable to say that work was being done upon the 
water at one end by the force pump, and was being given out at 
the other end by the water to the plunger; but I can scarcely 
think such a use of the term would be advisable. 

When steam is being driven from the low-pressure cylinder to 
the condenser the case is different, because the volume is being 
altered, and in that case it is quite right to say that work is being 
done upon it. 

Now, as regards your own note on my letter, I cannot see what 
grounds you have for saying that I ‘‘failed to realise what the 
term infinite receiver implied,” as I specially explained — such 
a receiver was assumed, and my explanation is confirmed by Mr. 
Longridge, who gives exactly the same reason, viz., to obtain 
horizontal exhaust lines in the diagram. 

In the case which you now assume, in which the atmosphere 
acts as a receiver of infinite capacity between the cylinders of a 
compound engine, I certainly do hold that if the expansion in the 
first cylinder is carried down to the atmospheric pressure, and that 
the atmosphere d to be at the same temperature as the 
steam at the end of expansion in first cylinder, we must regard 
the work done before cut-off in the second cylinder as being only 
transferred from the first cylinder through the atmosphere, 
and that this work cannot be regarded as part of the total energy 
expended by the steam, as it has already been taken account of 
in the high-pressure cylinder. This is very clearly put by Mr. 
Longridge, where he says that ‘‘ the liquefaction due to the perfor- 
mance of work in each cylinder . , . was that proper to the absolute 
work of expansion in each cylinder, i ¢., to the absolute work done 
after the end of admission.” It will be seen that in calculating 
the work done by the steam, tending to liquefaction, in the 
engines which you assumed in yours of May 17th, I conformed 
exactly to this rule given by Mr. Longridge in the letter from him 
which appeared in the same issue as mine. 

As regards the last paragraph in my letter, I was under the 
impression that the expression, “the amount of work done” in 
the paragraph I copied from your original article, referred to the 
work done by the expanding steam—and I do not 
believe that this can be any different from what would be 
done by the same quantity of steam expanded to the same 
degree in a single cylinder—but I now see from the terms of 
your reference to it that it was the net or indicated work 
you meant ; and it is of course true, that although gross power 
exerted by the steam varies the same way in both engines, 
the net or indicated horse-power diminishes much more 
rapidly in the single cylinder than in the compound engine. 
This is caused by the fact that during the earlier stages of expan- 
sion—in the high-pressure cylinder—of a compound engine, the 
steam in the receiver exerts a considerable back pressure against 
the piston, and constitutes a buffer, which prevents the full 
pressure of the steam at that period of expansion being put on the 
crank, and transfers it, so to say, to later stages of expansion—in 
the second cylinder—acting in this way just like the heavy piston 
recommended by Mr. Porter in his work on the indicator, and thus 
equalising the stress on the piston-rod throughout expansion, and 
constituting one of the great advantages which the compound 
engine possesses over the single cylinder. This, however, has 
nothing to do with liquefaction, which depends upon the gross 
work done by the steam during expansion, and varies just the same 
in the single cylinder as in the compound engine. In conclusion, 
I wish to say, what I omitted doing in my last, viz., that the thanks 
of your readers are due to you for having called their attention to 
the incorrectness of the method of calculating the liquefaction in 
each cylinder of a compound or triple engine from the indicated 
power developed in those cylinders. The exposure which you gave 
of this fallacy was, I believe, the origin of this correspondence, and 
it was certainly singular that the incorrect of a method which 
had been so ene. 2 used had not been previonsly called in 
question. W. H. SHaw, 
Cork, June 29th. 

[When a receiver is infinite in capacity, the pressure within it 
and its temperature must remain constant. The intrinsic energy 
of the steam within it neither rises nor falls. It is entirely un- 
affected by the receipt of steam from the one cylinder, or the ex- 
penditure of steam to another cylinder. The condition of two 
cylinders of a compound engine with an intermediate receiver of 
be no transmission of energy from one cylinder to the other. In 
infinite capacity would be the same as those under which two single 
cylinder engines, one in London the other in New Z2aland, would 
work, To all intentsand purposes the liquefaction in each cylinder 
would be that proper to the gross or total expansion work done in 
that cylinder, and not to the net orindicated expansion work. There 
would so far as areal receiver approaches the condition of an infinite 
receiver,in sofar we suggest will there be a diminution in the amount 
of the work done in one cylinder which reappears in another cylin- 
der, In other words, the larger the receiver the greater should be the 
amount of liquefaction, As regards the last paragraph referred to 
by Mr. Shaw, the statement it contains applies equally to the 
indicated and the total power. The fallin pressure is compensated 
in the compound and triple engine by an increase in the piston 
area, the conditions roughly approximating those that would 
obtain in a cylinder larger at one end than the other in the inverse 
ratio of the fall in pressure.—Ep. E 

















TRIP GEAR ENGINES. 


Srr,—‘ Colonial Engineer” makes a great mistake in taking the 
diagram only in consideration. 

I have tested engines by slowing down the speed of the drop of 
the dashpots, and have thus obtained a diagram similar to the one 
obtained from a slide-valve engine, and without having a worse 
result as to consumption. 

I ascribe this to the fact that what I lose in diagram surface I 
gain in superheating through—en laminant la vapeur—wiredraw- 
ing the steam. I prefer Corliss trip gear, and other gears derived 
from the same system, on account of the smaller effort the 
governor has to exert, thus giving a better regularity to my 
long admissions—, of stroke. But the increased steam con- 
sumption of slide valve engines arises from the fact—I mean those 
engines that have not four slide valves—that both admission and 
discharge pass through the same conduits, The result is that the 
conduit is cooled down by the discharge, and the admitted steam 
is in a great proportion condensed, imparting a loss which is not 
shown on the diagram. The same happens with the slide valve, 
which is alternately heated and cooled, and once more at the ex- 
pense of steam consumption. 

With vertical engines, water remains on the piston, and thereby 


by having its exhaust directly above and in the centre of the 
piston. He even has given it a concave shape, so that the water 
tlows towards its centre through the piston-rod, and this accounts 
for the good results he arrived at. 

Besides, slide-valve engines are not so easily lubricated as 
trip gear ones, have packings to maintain, wear out much quicker, 
covering several ports, and consequently pressure per square centi- 
metre of friction surface is enormous. Concerning the double- 
beat drop valves, experience has proved that a Corli:s valve can 
remain tight and work without any repair for twenty years; whilst 
double-beat valves require during the same period frequent surface 
grindings” to keep them tight, which has a very considerable 
importance for the steam consumption of an engine. 

nent. the skill of salesmen, this is well supported by the 
numerous remarkable results which the engines they sell have 
obtained, and continue to obtain. Salesmen of slide-valve engines 
would certainly increase in ber, and b more numerous 
than trip-gear engine salesmen, if the slide-valve engines could 
show some tests—reliable and accurate—proving that they consume 
less than Corliss engines, ARTHUR BOLLINCKX, 
Brussels, Jane 28th, 





PETROLEUM ROAD CARRIAGES, 


Sir,—The great success of petroleum engines in the race of 
self-propelling carriages from Paris to Bordeaux has brought this 
sort of engine in to a very prominent position, and I venture to 
think those who have taken up the manufacture of petro- 
leum engines should publish trustworthy statements of the brake 
horse-power and the indicated horse-power they will guarantee to 
produce from a specified weight of oil. There will soon be an Act 
of Parliament altering the law as to self-propelling carriages on 
common roads not drawing one or more eeparate carriages behind 
them, and not weighing more than a specified weight including 
the load. Many who live in country districts and only usa 
carriages occasionally, would find an oil engine cheaper than a 
horse, as it only ‘‘ eats when it works,” and to be able to start 
your oil engine at a moment’s notice is a great advantage. 
Penithon, Radnorshire, G, A. Hate, 
Jaly Ist, 





THE OROYA. 


Sir,—With reference to the drawing of the s,s, O-oya io dry 
dock, in your issue dated June 21st, I have the pleasure to enclose 
you herewith a photograph of this ship, taken in dock in Italy, 
which I think will be equally interesting to your readers, The 
drawing in your issue of June 21st shows the vessel after she was 
temporarily repaired in Italy, but the one I enclose shows her just 
as she was immediately after the accident. You will particularly 
notice the extraordinary effect produced on her propeller blades 
by the engines being driven while she was on shore. You will see 
that the blades have been completely doubled up, although there 
is no sign of acrack insame. I think this will illustrate to ship- 
owners in general the value of bronz2 blades in acciients of this 
description. If these blades had been of iron or st2el they would 
undoubtedly have broken short off. The propeller shown in the 
drawing in your issue above referred to is one that was put on 








temporariiy to bring the vessel home. The statement that she 
lost two blades of tha propeller in her accident is incorrect, as the 
photograph does not show any loss cf the blades referred to, I 
trust that yon can spare the space to illustrate this, as anyone 
reading the notice in your issue would come to the conclusion that 
the propeller blades had not stood the strain they were submitted 
to, whereas the contrary is the case, CHARLES F, PARSONS, 
London, Jane 25th. 





BRITISH SMALL-ARM AMMUNITION, 


Sir,—I should like to draw your attention to the fact that in 
estimating the quantities of small-arm ammunition required for 
the war services of Great Britain at from 175 to 176 millions of 
rounds, no account has been taken, in the article in your paper of 
Jane 28th, of the quantities required for the naval service, nor yet 
for the supplies wanted for machine guns by land and sea, 

The estimate merely takes account of the quantities needed for 
the land forces on the very low basis of 460 rounds per man, less 
the supply needed for the machine guns of the army, the current 
expenditure of from 40 to 50 millions of rounds per annum— 
expended, according to your article, upon rifle practice—by her 
Majesty’s troops, all of which must, of course, be drawn from the 
existing supplies on hand. JOHN MADDEN. 

5, Grafton-street, W., July 2nd. 

[We believe that it is always best to unierstate a case for 
reform.—Ep, E 








BIRMINGHAM STUDENTS OF INSTITUTION OF Civ1L ENGINEERS.—At 
the recent election of officers for the ensuing sessioa, Mr. 8. R. 
Lowcock, A.M.I.C.E, of Waterloo-street, Birmingham, was 
elected President, the Vice-Presidents being Messra. W. 38. Till, 
City Sarveyor; I. R. Bayliss, J.P., C.C.; E. B. Marten; and 
R, Green. Messrs, P. J. Sacker, Crewe; H. P, Raikes, 
Birmingham ; H. Pierce, Crewe ; and C. E. Wolff, Derby, form the 
Students’ Executive Committee, and Mr. H. C. Adams was re- 
elected Honorary Secretary. The present stadent membership is 








factory, and several similar orders were afterwards sent and 
executed. 


increases their ae. beyond that of horizontal engines. 
Willans engine is the only engine that has not this inconvenience, 


about forty. 
* T mean “to grind a surface, to smooth ” in French, voder. 

















Juty 5, 1895. 


THE ENGINEER. 





13 








= 


RAILWAY MATTERS. 


Tpr Government of India has sanctioned Rs. 79,888 
for strengthening the weak girder bridges on the South Indian 
Railway. 

We read that in the course of a few weeks a service of 
electric omnibuses will commence running between Liverpool-street 
and Hammersmith. 

Ir is reported that a new terminal station for the South 
Indian and Madras Railways is to te built on the beach at Madras 
in a line with the pier. 


Tue London, Brighton, and South Coast Railway Com- 
any has deposited a petition at the Private Bill Office cf the 
ouse of Lords against the Croydon Corporation Bill, 


Herr T. ScHENKL, of Graz, has received, according to 
the Electrical Engineer, official authority to proceed with the plans 
for the construction of an electric rack railway up the Gross- 
glockner. 


A section of the Mushkaf- Bolan Railway is to be 
doubled to facilitate traffic between Kalpur and Abi Gum, a dist- 
ance of about 26 miles, The cost is estimated at slightly under a 
lakh per mile, 


In Queensland a local tender has recently been accepted 
for locomotives, said to be very little above the cost of imported 
engines. Also in South Aastralia, the locomotives required are 
now being made in that Colony. 


Tue Great Western Railway Company has intimated 
its intention of ——e the Stroud and Painswick Light Rail- 
way Bill when it comes before the Committee of the House of 
Commons, the Bill having already passed the House cf Lords, 


A SINGULAR accident is reported to have occurred on 
the Kansas City, Fort Ssott, and Mempbis Railway, near Williford, 
Ark,, on May 12th. Both driviog wheels on one side of the engine 
broke at the same time, while the train was running at good speed, 
but the engine did not leave the track. 


WE read that the French are experimenting with a 
single line portable railway that can be laid on a country road 
or across the fields, They expect to use it in military operations 
and in harvesting crops. The barrows and cars are on the 
bicycle principle, and they can be operated either by hand or horse 
power. 


In Western Australia railway construction is in its 
infancy. There are 1231 miles of line, inclading both Government 
and private lines, of which latter there is a very large aggregate 
mileage in the Colony. The first line was opened in 1876, and 
latterly much progress has been shown in pushing on, the land 
grant system having to some extent been adopted. 


Mr. W. Kirtiey completed on the Ist. inst., with the 
Loadon, Chatham, and Dover Railway Company, his twenty-first 
year as Superintendent Engineer of the Locomotive, Marine, and 
Carriage and Wagon Departments. The principal members of 
bis staff in these de ents took the occasion to present him 
with a handsomely illuminated addrese, and a silver inkstand, 
expressive of the feelings of high admiration and respect in which 
he is held by them. 


Tae Town Council of Dambarton, finding objections 
to the plan of the new station proposed to be erected by the three 
railways—North British, Caledonian, and Lanarkshire and Dam- 
bartonshire Companies—threaten to appeal to the Board of Trade. 
Aczording to the Railay News, the railway companies refuse to 
depart from their original plans, which they contend embody the 
combined wisdom of their officials, and the specifications for the 
work have now been issued, 


Tue battle of the gauges that was so fiercely fought out 
in India a quarter of a century ago, is now raging in Ceylon, over 
what is styled the Northern Railway Scheme. Indian Engineering 
says: —‘* it is bound to resolve itself—is even now resolving itself— 
into a question of cost. Wherefore, says the man who professes 
to know, the metre-gauge is bound to win ultimately. 
Decision in either direction would be preferable to waste of time 
and depletion of existent energies.” 

Dvurine the past six years 720,000 of the highest class 
ironbark sleepers have been used on the New South Wales Govern- 
ment Railways and tramways. Oa 143 miles of line the sleepers 
have been replaced and brought closer together, so as to admit of 
the using of more powerful engines. Many timber bridges have 
been renewed and replaced by iron and brick structures, in order 
to materially reduce the maintenance expenses, the ravages of the 
white ant being so serious with wooden structures in that country. 


THERE are in New South Wales two important public 
lines constructed and maintained by private companies:—(1) The 
railway between Deniliquin, in Riverina, and Moama, on the 
Murray, forty-five miles in length. (2) The line between Broken 
Hill, Silverton, and the South Australian border—thirty-five miles 
—connecting with the South Australian lines, which serves the 
large traffic done with the Broken Hillmines. There is, besides, 
a considerable number of private minor lines, principally running 
to coal mines, Ia the Newcastle and Illawarra districts there are 
200 miles of private lines almost entirely used for the coal traffic, 


Wray the territory covered by the German Railroad 
Union at the close of 1893, there were thirteen narrow-gauge rail- 
roads, the gauges varying from 30in, to 3ft. Sin. The steepest 
grade was 132ft. per mile ; the sharpest curve 62ft. radius, Their 
aggregate length was 429 miles, 51 miles of which were in public 
highways. eir rolling stock consisted of 157 locomotives, 400 
passenger cars, and 4848 freight and baggage cars. The work done 
was 1,499,476 train miles, 23,831,000 passenger miles, and 29, 147,000 
ton miles, equivalent to an average daily movement each way of 
4°8 trains, 76 passengers, and 93 tons of freight. The Railway 
News says the total number of men employed was 1176, 


It is a peculiarity of Russian railways that their sta- 
tions are generally two miles or more distant from the towns and 
villages which they serve. This is said to be on account of the 
danger of fire, the houses in small places generally being thatched 
with straw. But this does not apply to the cities, or to some of 
those English towns wherein the present residents have to lament 
their forefathers’ opposition to railways and their distance from the 
railways, whose stations also are usually remote; and the Russian 
locomotive spark must be remarkably tenacious of life if it can fly 
two miles, a mile, or even half a mile, and still set fire to a dry 
thatch. Just now a movement is on foot to establish stations near 
the business centres of the chief places on all new lines, 


It is unfortunate, says the ‘‘ Year Book " of Australia, 
in its section dealing with railways and tramways, that in no two 
adjoining colonies are the railway gauges alike. The battle of the 
gauges been a severely fought one in Australia, and the result 
bas been disastrous. Victoria, New Sonth Wales, and South 
Australia commenced their railway history almost at the same 
time, but a different gauge has been adopted in each colony. The 
evil of this want of uniformity, as the lines of the principal 
colonies have become connected, is practically felt every day. 
Goods arriving from one colony to be sent across the borders into 
the other have to be trarsferred, the labour and inconvenience 
that this entails adding considerably to the cost of carriage ; while 
passengers also, at each border, with one pti viz., bet 
Adelaide and Melbourne, where a through line exists—have to leave 





NOTES AND MEMORANDA, 


THERE are 385°17 miles of paved streets in New York 
City. The area paved is 9,083,000°26 square yards. f this area 
3,591,413 equare yards are well paved with granite, 1,196,07$ 
square yards with asphalt, and 1,127,794, square yards are macadam, 
leaving 3,167,714 equare yards of inferior stone pavement. 


A wriTERr in a Hamburg paper, says Fairplay, estimates 
that the time taken by vessels to pass through the North S2a and 
Baltic Canal will be thirteen hours, the calculation being based 
upon an average speed while in tow of 5°3 sea miles per hour, and 
delays at locks and sidings amounting to three hours, 


We are informed that the revised estimates of the 
world’s production of gold and silver, prepared by the Director of 
the United States Mint, are now nearly comolete, According to 
this statement the total gold production for 1894 was £36,300,000, 
and the silver £42,800, 000. The old output shows an increase of 
£4,600,000 over that of 1893, and the silver again of £200,000 in 
United States coining value, 


A test of the new explosive ‘‘ emmensite” at Sandy 
Hook on May 11th resulted in an explosion of the shell in the gun, 
which was thereby shattered to pieces. The gun carriage was 
wrecked, and a hole 10ft. deep and 25ft. in diameter was made in 
the ground, This test demonstrates that. however effective this 
explosive may be in guns of from 7in. to 12in. calibre, it cannot be 
used with safety for larger charges, 


Pror. WEBER, who has lately given the results of a 
number of experiments made by him to determine the tempera- 
tures of filaments in electric incandescent lamps, says that 
the normal temperatures of all species of incandescent lamps is 
approximately the same, and is comprised between 1[65 deg. and 
1588 deg. C. In the case of some lamps, giving a very brilliant 
light—that is to say, with very thick filaments—the temperature 
is 40 deg. higher. 


THE maximum air pressure in which men can work is 
given in Cassier’s Magazine at 50lb. per square inch, but with 
extreme care in the selection of men and corresponding care on 
the part of the men themselves, it is very probable that this limit 
may be considerably exceeded. For the average pressure man, 
under average conditions, the top limit may be placed at about 
45lb., the time of working varying from four to six hours per shift, 
according to conditions, 


It is a fact worthy of note, says the Engineering and 
Mining Journal, that iron ore is now being shipped from New 
York to Rotterdam, for the use of furnaces making iron for basic 
steel purposes. It is likely that before long shipments will also be 
made to England, This ore, from the Port Henry ore beds, in the 
northern part of New York State, contains over 1°70 per cent. 
se ape and about 61 per cent. iron. It is, therefore, emi- 
nently suited for the manufacture of basic pig. Thus far about 
1500 tons have been shipped. 


Durine the first three months of the present year 
Belgium exported 1,196,000 tons of coal, against 988,000 tons in 
the corresponding period of last year, but imported only 334,000 
tons, against 349, tons respectively, The exports of coke also 
increased, having been 221,000 tons during the first three months 
of the present year, against 218,000 tons in 1894; but the imports 
of coke have also increased, having been 93,000 tons and 70,000 
tons respectively. The exports of briquettes fell off from 138,000 
tons during the first three months of last year, to 92,000 tons 
during the corresponding period of the present year. 


A coMPARISON with some of the coldest winters since 
1841 is given in the following table:— 
Sean al Total defect of 


Period of cold wave. day mean daily 
— tempera! ure. 
1845, Jan. 27th—March 2lst.. .. .. .. 56 .. 443 deg. 
1855, Jan. 10th—Feb, 24th oven, 6 467 ,, 
1870, Dec, 2lst—1871, Feb. 3rd 45 320 ,, 
1886, Jan. 5th—March 18th .. .. .. .. 73 408 ;, 
1890, Nov. 25th—1891, Jan. 22nd.. .. .. 59 560 ,, 
1894, Dec. 30th—1895, March 9th. 70 489 ,, 


THE mean daily horizontal movement of the airat Green- 
wich Nene aay | in twelve months ending April 30th, 1895, was 283 
miles, which is slightly above the average. The greatest movement 
was 867 miles on Dacember 22ad, and the least 50 miles on August 
30th. The greatest pressure of the wind was 36 lb. on the square foot 
on March 24th, with a velocity of 56 miles in the hour. During the 
gale of December 22nd, the greatest pressure recorded was 30 lb., 
with a velocity of 50 miles in each of two hours. During the year 
1894 Osler’s anemometer showed an excess of twelve revolutions of 
the vane in the positive direction N., E, 8., W., N., excluding 
the turnings which are evidently accidental. 


A SEMI-AUTOMOTIVE tricycle has been invented by MM. 
Dion et Bouton, weighing 40 kilos., or 83 1b., in running order. 
The shaft carrying the hind wheels is worked both by pedals and 
by a small petroleam motor at the back. Oa starting, a few strokes 
are made with the pedals, which are then thrown out of gear, to 
be thrown in again on extra power being required for heavy 
— The — is effected by an electric spark from a dry 

ttery capable of working a hundred hours by means of an induc- 
tion coil, The motor gives out a power of 21 kilos., or 152 foot- 
pounds, and makes 800 revolutions per minute, which gives a speed 
of 30 kilos,, or 19 miles per hour. The petroleum is fed, drop by 
drop, by slow-working pump, and the cylinder is cooled down by 
the — passage through the air, for which purpose gills are cast 
upon it, 


Tue variations of magnetic declination, horizontal force 
and vertical force, and of earth currents, have been registered 
photographically at Greenwich Observatory. Increased tic 





MISCELLANEA. 


Ir is stated that the gross tonnage of the new American 
liner St. Louis is 11,629°21 tons. 


A stratum of ochre is stated to have been discovered 
on the side of the Brecon Kiilway, near Dobygaer, and a probable 
industry is rumoured. 


THE annual soirée of the Institution of Electrical Engi- 
neers was held on Wednesday evening in the galleries of the Royal 
Society of Painters in Water Colours, 


Two new P. and O. steamships were launched last week, 
the Sunda, and the Sumatra, both large steamers of eome 5000 
tons, intended for the India, China, and Japan service. 


Triats have been successfully completed on board 
H.M.’s sloop Torch with Martin’s induced draught. The Admiralty 
have ordered that this vessel be therefore immediately completed 
for commission. 


Tue Home Secretary has agreed to the re-appointment 
of the Committee which last year heard evidence on the question 
of petroleum oils. This year the committee will devote special 
attention to oil lamps. 


Mr. Hue Linpsay Antrosus has been re-appointed 
treasurer of the Institution of Civil Engineers, while Dr. Wil.iam 
Poll, F.R.S., and Mr. James Forrest retain their positions as 
honorary secretary and secretary. 


A TRIANGULAR lighthouse has recently been erected by 
the United States Government at Paris Island, Port Royal S und. 
It is built of steel posts, struts and ties, and is 132ft. high, each 
—, at the base being 40ft. long. The light is 120ft. above sca 
evel. 


AccorpinG to a Reuter telegram, dated New York, 
Jane 29th, the Hamburg-American Company’s steamer Dania, on 
the evening of the 2%th ult., broke the tail-end section of her 
propeller shaft, when 350 miles off Sandyhook, She has since been 
towed to New York. 


THE announcement that the Emperor William's Canal 
would be open from Jaly Ist for veseels drawing up to 74 metres of 
water was incorrect. Oaly vessels with a draught not exceeding 
4} metres will be permitted to use the canal, The Times says this 
is proof enough that the canal is still in an unfinished condition. 


Tue first electric power transmitted for commercial 
purposes from Niagara Falls was seut on the lst inst. through the 
electrical subway toa manufactory a mile distant. Four thousand 
horse power was delivered and used in an aluminium manufactory. 
A rapid extension of this Niagara Power Company’s operations is 
expected. 


During June the Scotch shipbuilders have launched 
twenty-nine vessels of 45,525 tons, against forty-five vessels of 
40,714 tons in June, 1894. For six months the total tonnage 
launched represents 191,880 tons, against 183,488 tons durivg the 
same period of 1894. The Standard says orders for about 20,000 
tons have been booked this month. 


Tue Electric Construction Company, Wolverhampton, 
has intimated to their employé3 their intention of paying them a 
bonus of sixpence in the pound. This will be distributed early this 
month, and it is understood that the directors of the company 
have under consideration a further scheme for giving their 
employ é3 a direct financial interest in the success of the firm. 


Tue U.S. Navy Department has sent instructions to 
the fast cruiser Columbia to make as quick return as ible from 
Kiel to New York, in order to test the ship’s sea-going qualities. 
She is expected to average twenty knots. Her average, when 
coming, was 16 4 knots, using six out of her eight boilers. Oa her 
trial trip, it may be remembered, that this vessel made 22 knots. 


Tue Board of Trade report of a boiler explosion which 
occurred in February last, on board the steamtug Pioneer, of 
Northwich, bas just come to hand, and may be brought under 
notice on the score of the very unusual cause, viz., the neck of the 
safety-valve chest being of so weak a design that it had not suffi- 
cient strength or stiffaess to withstand the shocks to which it was 
exposed. The thickness of the metal was only /,in., the boiler 
pressure at the time being 64 lb, per square iach. 


THE Board of Trade report on the boiler explosion at 
the Manor Farm, Yeovilton, of which we gave particulars and 
illustrations in our issue of March Ist last, has been issued. The 
cause is stated therein as follows :—‘‘ The explosion was caused by 
the crown of the fire-box having become wasted by corrosion, and 
much distorted by the boiler having at some prior period been 
short of water, whereby it was weakened to such an extent as to 
be unable to resist the pressure to which it was subjected at the 
time.” 

On Monday morning, the Ist inst., four men lost their 
lives at the East Ham Sewage Pamping Station, while another man 
lies in the West Ham Hospital in a precarious condition. Between 
six and seven o’clock Arthur Rutter, the first victim, descended a 
well for the purpose of cleaning the screen in front of the sewer 
pipes leading to the pumping station, and it was noticed that he 
suddenly disappeared in the water, which was 5ft. deep at the time. 
Three men in succession met with a similar fate, each in his 
endeavour to rescue the last victim. The fifth just escaped. 


A Toxacco Trades Exhibition was opened on Saturday 
afternoon last at the Agricultural Hall. Cigars and cigar-making 
machines, cigarettes and cigarette-making machines, pipes and 
pipe-making machines are all largely represented, together with 
cut t 





activity was shown in the year 1894, and great disturbances 
occarred on July 20th and August 20th ; the spot of light of the 
vertical force magnet on the former date, and the spots of light of 
the horizontal force and vertical force magnets on the latter, 
having passed beyond the range of the registering sheets for some 
hours. In these two cases the registers were supplemented by eye 
observations. In July and August the disturbance in the earth- 
current registers caused by the South London Electric Railway 
showed a great increase, which is presumably due to the experiments 
then being made in the use of motors on the carriages of the 
railway instead of separate locomotives, 


At the Krupp Works, Essen-an-der- Ruhr, preliminary 
attempts have been made at producing plates for Luxemburg pig 
iron by the Saniter method, in the open-hearth furnace with basic 
lining. With pigs containing 0°12 per cent., 0°27 per cent., and 
0°4 per cent. of sulphur, steel was obtained containing only 0°086 
per cent., 0°28 per cent., and 0°07 per cent. respectively of this 
substance. A 10-ton charge of Luxemburg pig containing 0°27 per 
cent, of sulphur, treated with 1°2 ton of limestone, 300 kilos. = 
6 cwt. of Bilbao ore, 280 kilos. =54 cwt. of calcium chloride, and 
30 kilos. = ? cwt. of ferro-manganese produced a hard steel con- 
taining only 0°028 per cent. of sulphur, and a similar charge con- 
taining 0°4 per cent. of sulphur, treated with 600 kilos. = 12 cwt. 
of limestone, 220 kilos. = 44 cwt. of quicklime, 500 kilos, = 
10 cwt. of Bilbao ore, 200 kilos. = 4 cwt. of calcium chloride, and 
100 kilos, = 2 ewt, of silicious pig, produced a mild steel containing 
0°071 per cent. of sulphur. It was concluded from the experi- 
ments that lime alone does not bring about any appreciable desul- 
phorisation, and by running off the slag after melting the charge 
and combining the additions of limestone, quicklime, and calcium 
chloride, besides the ore addition, the sulphur content may be 
reduced to one-third, one-tixth, and even one-tenth of that in the 





one carriage to join one belonging to the sister colony, 





original charge, 








b of almost every sort. The Cabana Cigar Company 
send a model of their principal work room, in which several of 
their men will be seen employed. Special attention will probably 
be given, says the Times, to the Jean Rease patent cigar-making 

hine, which, without occupying much more space than a type- 
writer, can turn out between 2500 and 3000 cigars in a day of ten 
hours. 


Two other canals besides that of the Baltic and North 
Sea had their commercial beginning last week ; the Canadian 
Canal, at the Sault Ste. Marie, and the Harlem Canal, around the 
upper end of Manhattan Island. The first-named gives to Canada 
a continuous waterway from the head of Lake Superior to the sea. 
The other, says Engineering News, the Harlem Canal, effects a 
navigable waterway across the a end of New York, and by 
connecting the North and East Rivers at this point relieves the 
congestion in traffic at the lower end of the U-shaped harbour. It 
is intended for canal boats and small craft only ; its channel being 
400ft. wide, with a depth of 15ft. at low water. 


Messrs. YARROW AND Co. have declined to accept the 
contract for two of the twenty new torpedo-boat destroyers. 
Messrs, Thornycroft and Co, and Laird and Co, have each received 
an order for four of the new vessels, and it is believed by the 
Naval and Military Record that Messrs. J. and G, Thomson, 
Glasgow, who have just successfully completed the trials of their 
27-knot boats, will be invited to build two of the 30-knot vessels, 
These vessels will be very little different in a ce to the 
other destroyers, but to enable them to withstand the additional 
straining caused = the excessive power needed to attain the 
guaranteed speed, the specification of contract provides that they 
shall be built of nickel steel. The eight boats now ordered are to 
be fitted with water-tube boilers, and during a three ‘hours’ con- 
tinuous full power trial a mean speed of thirty knots is to be 
obtained with a consumption of twenty tons of coal, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ——— by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 
*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 


*,* All letters intended for insertion in Tae Enainerr, or containing 
ions, should be y ied by the name and address of the writer, 

not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

G. B.—About 3 1b. 

Appress WaNTED.—If any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.1.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 





SWING BRIDGES. 
(To the Ed tor of The Engineer.) 

Sir,—I shall be much obliged if any of your readers can inform me 
where I may obtain information as to cost and construction of swing 
bridges worked by manual power, with a clear unobstructed opening of 
about — ENGINEER. 

July 8rd. 





SUBSCRIPTIONS 
Tae Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 
Half-yearly (including double number) .. .. £0 lhs. 6d. 
Yearly (including two double numbers)... .. £1 98. Od. 
If eredit occur, an extra charge of two shillings and sizxpence per annum will 
be made. Tue EnGInesr is registered for transmission abroad. 
A complete set of Toe Enornxrr can be had on application. 
In conseq of the reduction of postage on new: 3 toone uniform rate 
for any destination outside the United ‘Tingle, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Forei, 
Subscribers paying in advance at these rates will receive Taz ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 





Tan Paper Coverns— 
ere - se © = = = = = £0 188, 0d. 
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Reapine Oases.— The Publisher has in stock reading cases which will hold 


thirteen copies of Tax Eincivezr. Price 2s. 6d. each. 


ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be aasompanted by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “‘ ordinary" and “‘ special" itions 
will be sent on application. nd sit 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

yper are to be addressed to the Publisher, Mr. White; all other 

I.clors to be addressed to the Bistor of Tua Wwatvane. 








MEETINGS NEXT WEEK. 


LIVERPOOL ENGINEERING SocteTy.—Friday and Saturday, J uly 5th and 
Sth. Visit to Snowdon Mountain Rack Railway and Dinorwig Slate 
Quarries. Friday.—Members leave Lime-street Station for Carnarvon by 
the 8.45 p.m. train. Saturday.—Leave Carnarvon for Llanberis, where 
Mr. W. Brinckman, Assoc. M. Inst. C.E., will show them over the 
Dinorwig Slate Quarries. Afterwards the contractors, Messrs. Holme 
and King, will conduct the party over the Snowdon Mountain Rack 
Railway, and will receive the members at luncheon. 





DEATHS. 


On the 24th ult., at St. Leonards-on-Sea, Owen l u 
Ross, Esq., M-LC.E,, aged 72, 8-on-Sea, OWEN CHARLES DALHOUSIE 





“THE ENGINEER” 
1000 GUINEA ROAD CARRIAGE COMPETITION. 





For some time past, as our readers are aware, we have 
urged a repeal of such provisions of the existing Acts of 
Parliament as prevent the use of light vehicles pro- 
pelled by steam or other power on our public roads. We 
have used our influence in this direction, because we 
believe that such repeal would further the public con- 
venience, and by starting a new branch of trade would 
largely profit manufacturers and others throughout the 
country. We believe that the time is close at hand when 
this desirable result will be attained, and that it is now 
possible to do something definite to encourage the manu- 
facturing engineers of this country to turn their attention 
in the most practical way to the subject, so that the 
start which continental engineers have made may not be 
allowed to interfere unduly with our own home indus- 
tries. It is, therefore, our intention to offer the sum of 
one thousand guineas in two or more prizes for public 
competition upon one of the main roads of the kingdom. 

It is not possible, at the present moment, to settle the 
precise classes and conditions of the competition. They 
must necessarily depend to some extent upon the rules 
which will be framed under the new Act when passed, 
such, for example, as regulation as to speed, character 
of wheel tires, kc. The want of these details need not, 
however, prevent engineers from beginning work. We 
gather from the Bill recently introduced that the 
maximum weight which will probably be allowed will 
be 2 tons, an abundantly sufficient margin. Within that 
weight designers will have a large scope, and such details 
as the pattern of wheels need not delay the experiments, 
which will no doubt have to be made before a satis- 
factory pattern of carriage can be finally settled. We 
think that we may be able to give in an early impression 
some of the general conditions under which our com- 
petition will be held. The final details will be published 
at the earliest possible date. 

We shall also at an early date give the names of the 
gentlemen who have kindly consented to act as judges, 
and their names will, we think, be a guarantee of the 
thoroughness of the trials. It will be to the interest of 
the public and manufacturers alike that the trials should 
be as complete as it is possible to make them. 
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A NEW DEPARTURE IN STEAM ENGINE ECONOMY. 


THESE words form part of the title of a paper read 
before the Institution of Engineers and Shipbuilders in 
Scotland, by Professor Jamieson, of the Glasgow and West 
of Scotland Technical College. We have said, not once or 
twice but many times, that the phenomena presented by 
the working of steam in an engine, supply puzzles which no 
theory has yet sufficed to explain satisfactorily. Professor 
Jamieson has contributed the latest puzzle, and we hasten 
to lay it before our readers as a thing remarkable, 
interesting, and, for the moment at least, inexplicable. 

Two or three years ago a good deal was heard in 
London about a new heat engine, the invention of Mr. 
Edward Field of boiler fame. The greatest reticence was 
observed concerning this engine. The utmost that was 
known amounted to a strong surmise that air was in 
some way mixed with steam and worked in a cylinder. 
Inasmuch as this had been done before many times 


gn | without securing any satisfactory results, it is not re- 


markable that the new Field engine soon passed into 
oblivion, and no more was it heard of it in London at all 
events. However, events took a somewhat different 
course from that supposed, and Professor Jamieson’s 
paper is in effect a report on a test of a Field engine 
which he carried out at Messrs. Me eather’s works at 
Greenwich as far back as the 30th November, 1894. We 
understand from Professor Jamieson that the invention 
in the form tested was produced by Mr. Field and Mr. 
F. Saunders Morris, working in conjunction with Messrs. 
Musgrove and Co., of Bolton, and Mr. G. Dixon, their 
chief engineer; the invention consisting in forcing into 
the cylinder during the exhaust stroke air heated to a 
very high temperature. This prevents the cooling of the 
cylinder and initial condensation—at least, that is the 
theory of the invention. We cannot perhaps do better 
than use Professor Jamieson’s own words in describing the 
arrangement :—‘‘ A Roots blower, driven by the engine, 
draws fresh cold air from the engine-room, and forces 
the same through a series of heating pipes placed in the 
main flue between the boiler or boilers and the chimney. 
This heater, therefore, occupies pretty much the same 
position as a Green’s economiser. The air was main- 
tained, in my experiments, at a mean pressure of 13 1b. on 
the square inch, and delivered to the ends of the cylinder 
at a mean temperature of 553 deg. Fah., and to the 
valve-casing jacket at about 380deg. Fah. This hot air 
was admitted to the cylinder through special cylinder 
covers, each containing five inlet valves, which automati- 
cally opened inwards as soon as the exhaust steam com- 
menced to escape. These valves continued open until 
compression commenced, being held close to their seats 
by light spiral springs. Consequently the whole internal 
surface of the cylinder was heated up to a temperature 
far exceeding that of the steam, thus preventing the 





possibility of condensation taking place within the 








cylinder. Under these circumstances I got the excellent 
result of 18°6lb. of steam per indicated horse-power per 
hour, from a single pe non-condensing engine—a 
result which, as far as I can learn, has never been 
equalled by any other method of using steam in a single 
cylinder, and without subsequent condensation.” 

The diameter of the cylinder was 19in., the length of 
stroke 3ft. Steam was supplied by two Cornish boilers. 
The mean indicated horse-power was 136°75; the brake 
horse-power was104°6. The Roots blower appears to have 
required about 6 per cent. to work it; the revolutions of 
the engine were 81°66 per minute. The trials seem to have 
been carried out with very great care,and we can find in the 
data supplied nothing to which we need take exception. 
None the less, however, do the figures puzzle. us and 
demand explanation. The engine has double Corliss 
valves, one for admission and one for exhaust at each 
end of the cylinder; but they are close together, and the 
incoming steam has to pass over surfaces cooled by the 
exhaust. The steam from the boiler passes through a 
superheater. This is not described, but appears to be a 
vertical cylinder traversed by vertical pipes, through 
which some of the hot waste gases flow while the steam 
fills the cylinder. There is not a specially free course 
from the boiler to the cylinder valve chests. Yet we find 
from the table of results that the pressure by the steam 
gauge on the boiler only varying between 112 lb. and 
115 lb., the pressure in the cylinder given by the indi- 
cator varied between 112 lb. and 115 lb. Sometimes the 
initial pressure in the cylinder was higher than the 
boiler pressure. Very frequently the two pressures were 
identical. In no case was the valve pressure more than 
1 lb. in excess of the initial cylinder pressure. This 
was certainly curious. Two indicators were used ; one a 
Crosby, the other a Wayne. We are told that the spring 
of the Wayne indicator was carefully tested against a 
standard steam gauge made by Shaffer and Budenberg, 
but we are not told whether or not the standard gauge 
was compared with the boiler gauge; nor can we find 
any uniformity. Sometimes the Crosby and sometimes 
the Wayne indicator gave the initial pressure as higher 
than the boiler pressure. Are we to take it that the steam 
gauge on the boiler was wrong? At first sight this would 
seem to explain everything; but all experience with 
steam gauges goes to show that their error is constant, at 
least for small ranges of pressure. Thus, we might 
suppose that the boiler gauge should have shown 118 lb., 
say, instead of 115lb.—being 31b. wrong. But this 
does not agree with the figures, because there is not 
an invariable difference between the boiler pressure 
and the initial cylinder pressure. Professor Jamie- 
son makes no attempt to explain a circumstance 
which seems to be unique, at least under the conditions. 
Sir D. Gooch is said to have got a valve-chest pressure 
greater than the boiler pressure in a locomotive—but not, 
it will be understood, steadily greater. The result was 
produced only by the hammer action of the steam when 
the valve suddenly closed the admission port. It is a 
pity that Professor Jamieson has said nothing in explana- 
tion; and it is a pity, because such a result—or rather, 
the statement of such a result—tends to raise a doubt in 
our minds about the accuracy of the indicators. We are 
led to suspect that the springs were weak, and that the 
indicated power was apparently greater than it was in 
reality—a suspicion strengthened by the large excess of 
the indicated over the brake horse-power. However, we 
may put this on one side, and take it for granted that 
Professor Jamieson’s figures are right. Only then we are 
puzzled to know how the steam managed to find its 
way into the cylinder with sufficient rapidity to keep 
the admission corner of the diagram nearly square. Prof. 
Jamieson very properly calls attention to the unusual 
shape of the diagrams. They are not at all like Corliss 
diagrams, but rather like those taken from a locomotive 
much linked up, the compression being enormous, while 
expansion takes place precisely down to the atmospheric 
line and no lower. It has been said that it is more 
difficult to be absolute last in an examination than abso- 
lute first; and we cannot imagine anything more difficult 
than to make certain that the exhaust port shall open 
precisely at the moment that the pressure inside the 
cylinder and outside it are identical, and this not only when 
the engine was indicating full power, but at one-fourth 
power. Professor Jamieson is certainly justified in say- 
ing that the four facsimile diagrams which he gives ‘‘de- 
mand special attention from their unusual shape.” Un- 
fortunately, we have been unable to calculate with any 
accuracy the weight of steam supplied to the cylinder 
per stroke, and accounted for by the indicator. The first 
can be got, of course, from the feed-water, but not the 
latter, because we lack data as to the weight of steam 
retained in the cylinder and compressed at each stroke; 
nor have we any data as regards clearance, but the 
approximate figures which are possible cannot be made 
in any way to agree with the conclusion that initial con- 
densation was abolished as assumed by Prof. Jamieson. 
As nearly as we can ascertain, steam was cut off when the 
piston had made about, counting clearance, one-seventh 
of its stroke; that is to say, about one-seventh of the 
capacity of the cylinder was full of steam when the cut- 
off closed. The mean effective area of the piston is 281 
square inches. One-seventh of the stroke is, say, 5'14in., 
and 281 x 5°14= 1444 cubic inches to be filled with steam 
of an absolute pressure of 129 lb. per stroke, or 2888in. 
per revolution. This multiplied by the above number of 
revolutions, omitting small fractions, gives us 235,680in. 
per minute, or 137 cubic feet, or as nearly as possible 
40 Ib. per minute or 2400 lb. per hour. But the net 
feed-water supplied was 2537°8 lb. per hour, and we have 
made no deduction whatever for the very large quantity of 
steam and air contained in the cylinder in a state of com- 
pression at the end of each stroke. It is to be regretted 
that Professor Jamieson, with all the data available, did 
not deal with this, which is really the crucial point. 
that our figures can attempt to prove is that the indicator 
does not account for all the feed-water at the moment 





' the admission port closed, which it would do, of course, 
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if there had been no initial condensation. It would seem, 
therefore, that the admission of highly heated air alone 
did not suffice to prevent initial condensation. But 
furthermore, it must not be forgotten that, at the time 
the exhaust port closed, the cylinder contained in all 
probability not steam but hot air; and it is this air that 
was compressed and filled the clearance when the steam 
port opened. This rather complicates matters, but it 
cannot augment the weight of steam wanted each stroke. 
It does, moreover, explain why no looping takes place in 
the diagrams; that is to say, no matter when the cut-off 
takes place, the cylinder pressure could not fall much 
below that of the atmosphere. 

It will, we think, be admitted that we were justified in 
saying that Professor Jamieson presented us with certain 
puzzles ; but we have not yetdone. It may be taken that, 
as a rule, such an engine as that fitted on the Field system 
would have an initial condensation of about 30 per cent.; 
that is to say, about 800 lb. of steam would have been 
condensed in the cylinder per hour. These 800 lb. would 
have given up to the cylinder walls at least 720,000 units. 
But if Professor Jamieson be right, nearly all this 
condensation and surrender of heat was prevented by 
sending into the cylinder about 201b. of air per minute, 
or 1200 Ib. per hour. ‘“ This is equivalent to an expendi- 
ture of 2180 British thermal units, or the conversion of 
less than 2°5 1b. of water into steam per minute, from and 
at 212 deg. Fah., or steam equivalent }-horse power.” It 
is evident that the amount of steam condensed in a cylinder 
depends entirely on the reduction of the temperature of 
the cylinder walls. During exhaust, under ordinary con- 
ditions, this engine would have lost 720,000 units per 
hour; but the supply of 130,000 units in the shape 
of hot air was sufficient to prevent condensation. 
We may take it for granted that Professor Jamie- 
son’s conclusions are quite accurate. We may 
accept without question the theory that the admis- 
sion of highly heated air in this way into a cylinder 
will very largely promote economy. But it remains none 
the less a fact requiring explanation how it is that the 
hot air—supplying at the most 130,000 units, and probably 
nothing like that quantity, to the metal of the cylinder 
and piston—can do that which steam has to supply 
720,000 units to effect. It is certain that 720,000 units 
supplied by an ordinary jacket could not do more. The 
whole story is wonderful. Let us hope that further ex- 
periment will confirm the results obtained by Professor 
Jamieson. What, it is fair to ask, has been done with 
what is, on the face of things, a very valuable invention, 
since November, 1894 ? 


GOOD ENOUGH. 


We think we shall not be far from the truth if we say 
that one thousand patents are applied for or taken out 
every week in the civilised countries which grant patents. 
These represent in the aggregate an enormous outlay of 
money and time, and it is not to be supposed that even 
one per cent. of all the inventions introduced brings in a 
single penny of return to the world of patentees or in- 
ventors. It really seems that there is no other form of 
speculation under the sun at once so popular and so 
hopeless. The prizes are as nothing in number compared 
to the blanks. Lord Armstrong said in the days of his 
youth, years ago, that an inventor could no more help 
inventing than a hen could help laying eggs. Possibly he 
was right; and it is certain that invention is nothing to 
the inventor unless he can get a patent. It is in vain 
that he knows that getting a patent is easy, that 
getting some one to work it is the difficulty. Some 
peculiar aberration of the intellect takes place. The 
cautious man becomes sanguine, the sanguine man 
enthusiastic. We all know what follows. The story 
repeats itself day after day; and day after day crowds 
flock to the patent offices and secure worthless privileges 
conferring monopolies of production of that which no one 
wants. 

A hundred reasons have been stated to explain why it 
is that on the one hand patents are taken out, and that 
on the other they so seldom prove worth the paper on 
which they are printed; but the great foe standing in 
the way of the inventor is represented by the fact 
embodied in the title of this article, ‘Good enough.” 
What the world possesses already in any particular line 
is ‘good enough.” It is not that the inventor may not 
produce something better, but even if he knew how, what 
of it? What is is good enough. Why worry to produce 
anything better? In a word, content is the béte noir of 
the inventor. If he can find a public, great or small, 
discontented with what it has in any particular line, then 
he has a chance and an opportunity ; but from a contented 
public the inventor has nothing to expect. By the word 
public, we mean, of course, that group of individuals 
directly or indirectly interested in the specialities to the 
imprevement of which the inventor has addressed him- 
self. Dozens of examples will suggest themselves, no 
doubt, to our readers. Take for instance, water-tube 
marine boilers. Multitudes of such boilers were invented 
and even patented, but no one would look at them. The 
Scotch boiler was ‘‘good enough.” Something better might 
perhaps be produced, but no shipbuilder, shipowner, or 
engineer, would worry himself by trying a new generator 
when the old answered every purpose sufficiently well. 
At last, however, a day came when the old boiler was 
no longer good enough, and now in every shipbuilding 
town in the kingdom water-tube boilers are being made, 
and half a score of inventors are enjoying themselves 
after a fashion. There is no manner of doubt that Mr. 
Howden’s system of supplying hot air to boiler furnaces 
is excellent ; that it gives admirable results. But Mr. 
Howden has worked for years and years to get his 
inventions adopted. The invariable answer to his 
pleadings being, not that his scheme was bad or defective, 
or likely to fail, but simply that the existing plan of 
making steam was “good enough.” How he ulti- 
mately succeeded in persuading the public that it was 
not good enough passes our powers to explain. Again, 
take the system of induced draught and Serve tubes being 





introduced by Messrs. Sir John BrownandCo. We have 
here whatis no doubt an excellent invention; yet how 
slowly does its adoption extend ? 

We constantly hear it urged that prejudice stands in the 
way, and prevents the adoption of new inventions. The 
word seems to be used in various senses in this connec- 
tion. Sometimes it is intended to apply to an individual. 
We are informed that the manufacturer, the engineer, or 
the shipowner, has a personal prejudice against the 
inventor. But more frequently we are told that the 
prejudice is against change, against novelty — against 
Innovation. We believe that the charge is quite 
unfounded. We, of course, meet now and again with old- 
fashioned people who are intensely conservative. But 
the history of mechanical progress goes to show that 
those using inventions are always ready to consider 
schemes likely to benefit them. When a manufacturer is 
asked to spend money on the introduction of a new 
process, it is a perfectly legitimate answer to say that the 
process he uses is good enough. A man who tans leather 
by the aid of chemicals being asked to try an electrical 
process, may say ‘‘ No,” naturally adding that there is no 
reason why he should do anything of the kind, seeing 
that the chemical process is quite good enough for him. 
He can work it at a profit, and sell all the leather he can 
make—why should he change? That is the question which 
the inventor has to answer; and it is so difficult to 
answer that in nine cases out of ten it is not answered at 
all. Again, inventors sometimes produce bond fide im- 
provements in general, which are of no use in particular 
cases. Thus, we can call to mind an instance in which 
the owner of a small iron steamer was persuaded to fit at 
considerable expense a fan to produce forced draught and 
make more steam. The invention was quite successful, 
but the owner of the steamer was fined within a week 
for running his steamer faster than the regulations in 
force ontheriver allowed. Clearly the old natural draught 
system had been quite good enough for him. In truth, 
what inventors call prejudice is nothing more than a 
manifestation of proper caution. The inventor is seldom 
or ever a good judge of what is and what is not good 
enough, and he is apt to speak hastily about prejudice 
where none exists. 

Much disappointment is caused by want of knowledge 
on the part of the inventor. There are two ways of pro- 
ducing a wanted result—one is old, the other is new. The 
inventor of the novelty finds that it works very well 
indeed; it is quite successful. When he is told that the 
old way of working gives just as good results he is usually 
surprised, sometimes disgusted. These things may be 
said of inventions which involve principles, but there are 
myriads of patents taken out for inventions which it 
would pass the wit of any inventor to prove are really 
substantial improvements on existing devices. There are, 
for instance, legions of patents for improvements in valve 
gear. In not the smallest respect is any one of 
these better than a score of others. On the other hand, is 
it not somewhat remarkable that when a real want is 
experienced, inventors so seldom seem able, we shall 
not say to satisfy it, but to persuade the public that they 
cay satisfy it. Take, for instance, an automatic device to 
prevent engines racing at sea. The thing has been wanted 
since the screw propeller was applied to drive steamships. 
At least half a hundred inventions have been tried, and we 
do not think there are in the mercantile marine at this 
moment half-a-dozen steamships in which the marine 
governor is used. It is not that the governors are not 
provided, it is not that the existing plan of standing by 
the throttle in a gale of wind is good enough, for it is not. 
It is, apparently, that just what is wanted cannot yet be 
had; or to put it in another way, no inventor has yet 
succeeded in persuading sea-going engineers that he has 
produced just the right thing. Governors must not, of 
course, be confounded with safety hooks intended to pull 
up an engine if the shaft breaks, such as have been fitted 
to many ships of late years. Ever since, indeed, the 
breakdown of the engines of the City of Paris. Again, 
why is it chat no one can satisfy the electric light engineer 
with a governor? Here is a chance, for the existing 
devices, we are told almost daily, are not good enough. 
Possibly, however, all this isin its nature a digression 
from the theme with which we are mainly concerned, 
namely, that the great obstacle in the way of the inventor 
is that most of the things in the mechanical world answer 
their purpose indifferently well. In fact, the principle of 
the survival of the fittest comes into play, and we may 
rest assured that any process, or machine, or tool in daily 
use, could not be so used if it were not ‘‘ good enough.” It 
may not be the best, or even nearly the best possible, but 
if it is good enough it willdo. The same rule holds all 
round. Steam engines, horses, machines, omnibuses, 
ships, guns, governments, nay, even men are accepted, 
although they are not the best, but because they are good 
enough. It is the way of the world; who shall say that 
the way is not itself good enough ? 
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RAILWAY WORKING, 


Tue half year for which the dividend announcements of 
the English railways will next week be made has been one 
that has been only a little better than the disastrous period 
of the miners’ strike. Prolonged winter, depression of trade, 
and allied causes made tbe traffic receipts shrink, but did not 
allow of any proportionate reduction of the working expenses, 
and the loss of traffic—varying from a few thousand pounds 
in the half year up to between £100,000 and £200,000 in the 
cases of the four greatest of our English railways—is to an 
extent that will very greatly affect the dividends, except 
where there is a large reduction of the working expenses. 
The effect of the lessened earnings and of the lessened 
interest on capital will not only be felt by the capitalist, but 
by those who in profession and work depend on railways. 
When there are good dividends, engineers and others have 
little check on the projects for additional lines, but falling 
receipts and falling dividends enforce great economies alike 
in working and in consideration of new projects, This is 
what is now being carried out. New schemes have very 
slight chance of being considered on their merits, and on the 


old lines there is in the engineering shops a working of short 
time that is entailed by the lessened needs of reduced traffic 
and by the outcry for more economy in working. But it is 
to some extent satisfactory to notice the signs of improve. 
ment in the traffic of many railways—the reduction in the 
past few weeks of the enormous losses that had accumulated 
earlier in the year and the fuller receipts that have been of 
late reported. Recovery in trade is usually slow, but when it 
sets in it shows itself early on the railways. It remains to 
be seen whether there is any general recovery, but at the 
present there are some . of it, and as far as it goes it 
must favourably affect the railway traffic, and to that 
extent give a better ground for hope for the remainder 
of the year. These economies in working could only be 
slowly put into effect, but they will endure for some time yet, 
and in the meantime the extent of the recovery may be 
better estimated. The working expenses had on many rail- 
ways grown extremely high in proportion to the traffic. Coal 
has now been cheapened, and there has been a fall in the 
prices of iron and steel to an extent that must benefit the 
large consumers, whilst all railway stores are cheaper, and a 
check has at last been given to the increase in the employ. 
ment of labour, and that all round a more normal ratio 
of working expenses to receipts may be hoped for. 


A BOON TO RAILWAY COMPANIES, 


Ir is reported in the Sheffield newspapers that the agree. 
ment tacitly come to amongst South Yorkshire steam coal- 
owners as to railway contracts has fallen through, The 
idea was to make the contract price 7s. 6d. per ton for hard 
steam coal for the ensuing year. The Midland Railway Com- 
pany, however, succeeded in contracting for supplies at 7s. 
per ton ; the Lancashire and Yorkshire going even lower, viz., 
63. 9d. per ton; while it is said that in some instances col- 
lieries have taken 6s, 6d. per ton, These rates compare with 
83. 64. per ton in June, 1894; 7s. 6d. per ton in June, 1893 ; 
103. 6d. per ton in 1890 91, and 103, 6d. to 103. a ton in 1891-92 
These new contract rates thus represent an enormous decline, 
and it is freely conceded that after they come into operation 
scarcely a colliery in South Yorkshire can be worked to a 
profit, for the average export values have also fallen. The 
causes of the downward trend of the coal trade are all on the 
surface. They have frequently been dealt with in Tur 
ENGINEER. Existing collieries are being greatly extended, 
new mines are everywhere being opened, and agricultural 
depression sends more labour to troubled scenes. Thus the 
supply both of coal and of labour to work it is over-abundant. 
The employers say the cost of output under the wages 
arrangement is too dear; the miners’ leaders ~ the em- 
ployers should not part with their coal for what is an 
inadequate price. atever the cause, the railway oom- 
panies effect an immediate and great saving. The Sheffield 
Telegraph estimates that the railway companies use about 
500 tons of coal per annum per mile of line worked, or, in 
the aggregate, between seven and eight million tons. The 
difference in price means to British railways a reduced coal 
bill of from £1,250,000 to £1,500,000 per annum. As com- 
pared with 1891-2, the difference to the London and North- 
Western Company is £170,000; Midland, £150,000 to 
£160,000; the North-Eastern, £120,000; Great Eastern, 
£90,000; Great Northern, £65,000; Lancashire and York- 
shire, £40,000; Manchester, Sheffield, and Lincolnshire, 
£30,000 
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The Metallurgy of Iron and Steel. By Tuomas TURNER. 
Vol. I.: The Metallurgy of Iron, with numerous illustra- 
tions. Large 8vo., pp. 367. London: Charles Griffin 
and Co. 1895. 

Tuts book, according to the statement of the preface, 

‘‘is not a merely elementary text-book on the one hand, 

or an exhaustive treatise on the other; nor does it cover 

the syllabus of any examining Board. It is py 
intended for persons who are connected with the manu- 
facture of iron and steel, and who may therefore be 
assumed to have already some general knowledge of the 
subjects discussed.” In substance it is a systematic 
treatise on the metallurgy of iron and steel, commencing 
with a sketch of the historical development of the manu- 
facture, and followed in regular order by chapters on the 
composition of iron ores, their preliminary treatment, and 
their reduction in the blast furnace. Other chapters are 
allotted to blast furnace construction, slags and fluxes, 
and the fuel used in the blast furnace. About twenty- 
five pages are devoted in Chapter XI. to the properties 
of cast iron, and the same subject is further considered 
in the following chapter on foundry practice, the two 
together making up about one-seventh part of the whole 
of the text. About ninety pages are devoted to the descrip- 
tion of processes for the production of malleable iron, 
including direct reductions from the ore, refining, puddling, 
and the production of merchant iron; while in the final 
chapter, seventeen pages are given to the question of 
corrosion in iron and steel, and the various methods 
adopted for protecting them against rusting, the subject 
of adculieg being reserved for a second volume. 

The best parts of the book are those describing the 

properties of cast iron, and the use of silicon in soften- 

ing hard scrap in foundries, which subject was fully 
investigated by the author about ten years ago; and that 
on puddling, which contains much interesting detail con- 
cerning the present practice in South Staffordshire, and is 
also the result of personal “investigations carried on for 
some time during his residence in Birmingham. Apart 
from these sections, however, we fear that the work is 
scarcely likely to be of much value to the class to whom 
it is specially addressed, while for those with less know- 
ledge it may be more of a stumbling-block than a guide. 

The matter has for the most part been industriously 
compiled from current text books and papers in the 

‘‘ Journals” of societies, the notices of the latter being 

generally given, not from the originals, but from the 

abstracts in the “Journal” of the Iron and Steel Institute, 
so that the reference value of the book is of a secondary 
kind ; that is to say, it is an index to an index rather 
than an index to the subject; but, on the other hand, the 
original matter is often of a very startling character. 
Thus, on page 64 we are told that the dense ores of 
Lake Champlain, Lake Superior, Pilot Knob, and 





Iron Mountain in Missouri are ‘believed to be” the 
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ops of a continuous deposit underlying the whole 
ey drainage basin of the Ohio. As, however, 
these points are undoubtedly from seven hundred toa 
thousand miles apart, and as each region represents a dif- 
ferent character of deposit, the belief of the =e 
believer in this case might more properly be called cre- 
dulity. On page 265 a 6 cwt. tilt hammer is said to require 
nearly 50-horse power to work it. This seems large 
when it is considered that an 8001b. stamp head in a 
quartz mill, doing nearly the same amount of work, takes 
jess than 2-horse power. Probably the 50-horse power 
is meant to cover the whole of the driving power of a 
forge mill, several fires, bellows, hammers, and any 
other mechanical appliances required. American geo- 
graphy does not appear to be a strong point with 
the author. The American bloomery process is said 
to be “practised chiefly in the Western States where 
charcoal can be obtained,” the particular States being 
New York and Vermont, while the principal seat of the 
manufacture is not as far west from New York as Dudley 
is from London. 

About the greatest puzzle contained in the book is, 
however, contained in the paragraph on ‘ Theoretical 
Minimum Fuel Consumption,” concluding the chapter on 
the fuel used in the blast furnace, where after giving a 
full summary of Sir Lothian Bell’s results and calcula- 
tions, and apparently approving the statement that about 
three-fourths of the total heating effect is utilised when 
smelting ore with about 20cwt. of carbon per ton of metal 
made, the author proceeds to show that on thermal and 
chemical groundsit is possible to do the work with 7 cwt.,and 
even under special conditions with 5:82 cwt. ‘‘ Thatso 
low a fuel consumption will ever be attained in actual 
practice is not to be expected, but there is a sufficiently 
large margin between what is thus theoretically possible, 
and what is actually obtained in even the best practice 
to stimulate further investigation in the direction of in- 
creased economy. From what has been stated above, it 
will be seen that very little economy is possible in coke 
furnaces, so long as the chief reaction is the indirect 
one between CO and the ore, instead of the direct action 
of the solid fuel, nor does experience with other types of 
furnaces lead to hope of greater economy with any of 
these than with the blast furnace.” 

As the proposition which we have italicised in the 
above extract is exactly the reverse of what is generally 
supposed to be the case, it may be of interest to see how 
the result is arrived at. Starting from the equation 
Fe, O, + 3C = Fe, + 3 CO, which requires 6°45 ewt. of 
carbon per ton of iron, the deficiency of heat, amounting 
to 982 calories per unit of iron, is changed to a surplus of 
826 by reading it as Fe, O, + 3C + 80 = Fe, +3CO,, 
or the carbon is first oxidised to CO and subsequently to 
CO, with the full development of heat, 8080 per unit of 
carbon, and the 6°55 cwt. is more than sufficient for the 
work. This result may be trueasamatter of arithmetic, but 
it is not actually practicable, as the carbonised oxide must 
be produced before it can be burnt, and its production is 
impossible under the conditions of the case, except a 
quantity of heat equal to that derived from the carbon is 
supplied from an outside source. If, however, the carbon 
is first burnt to CO and then employed as a reducing 
agent, there will be a small surplus on the thermal 
balance ; but this is precisely the condition of induced 
reduction which the author wishes to do away with, as 
being the chief obstacle to farther economy. Even in 
this case the result is not strictly possible, as iron and 
carbonic acid are mutually destructive, and therefore 
reduction with the minimum of 6°45 cwt. of carbon can- 
not be actually attained, but 40 to 50 per cent. more is 
required, or 9cwt. to 10 cwt. in all, to give a sufficiency of 
CO in the final gases, a result which is abundantly 
evident in the thermal balance sheets published by Sir 
Lowthian Bell and other investigators, both in this 
country and abroad, where the heat absorbed in reduction 
is usually about 50 per cent. of that derived from the carbon 
burnt. The minimum result of 5:82 cwt. per ton is got 
at by an application of the method of robbing Peter to 
pay Paul. The carbonic oxide produced from the 
6°45 cwt. in the previous example is employed, not 
in producing heat, but in the reduction of a further 
quantity of ore, whereby “four atoms of oxygen are 
removed from ferric oxide instead of three, and the 
carbon required would be less in proportion’’—or 
three-quarters of 6°45 = 4°84 cwt. As four atoms of 
oxygen cannot be taken out of a substance only containing 
three, we suppose that this points to a partial reduction 
of the record quantity of ore, and that the fuel product 
will not be metallic iron alone, but a mixture of iron and 
ferrous oxide—i.e., the condition of a scouring furnace. 
However this may be, as the quantity of reducing carbon 
required by the chemical equation is the same—namely, 
6°45 ewt. per ton of iron—whether it be employed as 
carbon or carbonic oxide, it seems unnecessary to follow 
the figures any further. 

Oddly enough, although the author considers indirect 
reduction to be a hindrance to economy, in another place 
—page 162—he seems to regret that no ironmaster has 
been enterprising enough to make trial of a method which 
he patented some years since for modifying the working 
of blast furnaces by turning a proportion of the waste 
gases into the furnace, either at the hearth or some higher 
level, as found most convenient. What he proposes to 
do by this is not clear, except the revival of the carbonic 
acid in the gases at the cost of the coke in the hearth, 
the latter being, according to the opinion quoted above, a 
more valuable reducing agent than the gas produced from 
it. As a method of saving fuel, the plan proposed seems 
to be about equal to trying to save steam in a compound 
engine by turning the low-pressure exhaust into the high- 
pressure steam supply, or throttling the last sluice of a 
turbine to save water—all of which have a flavour of 
pic § our American brethren call the perpetual motion 
crank. 

On page 14 a woodcut is given of a train of rolls as 
used for rolling bars in France in 1760, which is described 
as having rolls driven by a water-wheel connected with 





wooden shafting of large diameter, while the rolls were 
small and plain—and hence only flat bars with imperfect 
edges could be rolled in such a mill. This description 
contains about as many mistakes as it well can. The 
rolls are not driven by wooden shafting from a water- 
wheel, but each line of rolls, top and bottom, is driven 
directly from its own wheel. The wheel, moreover, is 
not intended for rolling bars, but for splitting bars into 
nail rods, which operation is shown in progress in the 
left-hand housing. What the author and editor have been 
about to make such a silly blunder as this, we cannot 
imagine; but if their knowledge of mills and forges is so 
rudimentary as not to know a slitting mill from a bar mill 
when they see it, it might be better for them to study 
the subject a little more before writing books about it. 
This is the more necessary as the name of the Royal 
School of Mines is associated with the series by the pub- 
lishers, and the present volume is not particularly credit- 
able to that institution. 
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LAUNCH OF THE WHITE STAR §.8. GEORGIC. 


Last week we briefly announced the launch, from the yard 
of Messrs. Harland and Wolff, Belfast, of the White Star 
steamer Georgic. We give this week an illustration which 
shows the ship, the largest cargo steamer afloat, very well. 
The Georgic is 557ft. long, 60ft. beam, and 40ft. deep. She 
is, indeed, one of the largest ships in the world. She was 
built on the same slip as the Norman occupied only a year 
ago. We have here, indeed,a remarkable example of the 
great speed with which even the largest hulls can be con- 
structed in first-class yards well provided with modern 
appliances for expediting work. 

The Georgic is the first White Star boat which has been 
built with Harland’s hanging stern frame, like the Norman, 
but the Georgic is much fuller aft, and the gap is conse- 
quently much shorter, and the shafts appear to be closer 
together, the blades of the port propeller just clearing the 
hull of the starboard shaft, 

The Georgic takes the place of the ill-fated Naronic, but is 
very much larger, having an extra deck. She wiil have one 
large funnel and four masts, and will have accommodation 
for 900 head of cattle, besides a large number of horses. 











TRADE WITH RUSSIA. 


Some recent consular reports, both American and English, 
contain much interesting information as to the best means 
of securing an increasing trade with Russia, particularly in 
iron, implements, machinery, and tools, According to a series 
ofreports by the United States Consuls at Bamberg, Chemnitz, 
and Frankfort, Russia is a country of vast area, poor in 
capital, but with vast undeveloped resources. The people 
are generally ignorant, trusting, more or less improvident, 
unskilled in the details of political economy, and natur- 
ally welcome foreign merchants who come among them, 
speak their language, study and supply their wants, giving 
them in return easy terms and long credits. This has been 
exemplified by the dealings of England with people less 
advanced—the willingness of the buyer to pay a high price 
to a seller who will discover his real wants, provide for them 
better than he can himself, and wait a long time for pay, 
and the Germans have followed this course in Russia for the 
last twenty years. Russia has coal and iron in the hills, but 
not near each other, except in a few places in the Donetz 
Mountains, in the south-west on the Ural and the Caucasus. 
These conditions, and Russia’s rapidly increasing need of 
iron and steel manufactures, keepup prices, and render unaided 
competition against England, Germany, and Sweden, impos- 
sible, The Government and private railways, when they buy 
from home producers, who are helped by large subsidies, and 
protected by high tarifis, pay exorbitantly high prices for 
beams, columns, girders, half-manufactured articles, machines, 
and rails. In the rural districts, steppes,and on the plains, 
an extensive system of cultivation prevails, which to 
succeed requires machinery; the farmers, just emerging 
from poverty, are too poor to pay high prices for cash, 
hence the need for foreign. manufactures, which are better 
and cheaper than home goods. The United States, Germany, 
and England furnish all kinds of machinery to Russia. 
Mowers, reapers, and most of the tools are exclusively 
American. Steam thrashing machines are imported almost, 
if not exclusively, from England. Horse thrashing machines, 
small thrashers, harrows, ploughs, «c., are imported from 
Germany. Great efforts, under Government encouragement 
in the form of subsidies, were made to produce these things in 
Russia, but the efforts failed. Engineers and mechanics had 
to be imported at an expense so great that no profit was left, 
and the Russian labourers did not learn the business cleverly 
or quickly enough to brighten the prospects ; the result was 
that the factories returned to the manufacture of the 
simplest things, leaving the complicated ones to England, 
Germany, and the United States. American machines and 
tools are lighter, tougher, more durable, easily handled, 
worked, and adapted to the purposes for which they are 
designed. English and German machines and tools are too 
heavy. England and the United States are handicapped by 
not having the right kind of English and American agents to 
represent them, not only at Nijni Novgorod and the great 
fairs, but all the year round in the great cities and trade 
centres. The principal houses in Moscow, Odessa, Riga, and 
St. Petersburg, &c., are German. The mines and the great 
oil wells of Baku are in the hands of Germans, who are found 
everywhere as pioneers of trade, or as engineers, mechanics, 
and scientists. The German gets orders because he is willing 





to give the Russian exactly what he wants. The Germans 
study people’s needs and wishes, and these discovered, they 
go on copying, changing, and designing, until they give just 
the thing desired. 

You cannot tell an American or an Englishman that he 
cannot make a harrow, knife or shovel, &c. They reply, 
‘* We’ve been in the business too long, and should know what 
is best,” &c. The German takes home a drawing as sample of 
what is wanted, makes the same and easily effects sales. The 
British Vice-consul at Libau states that the English is now 
almost entirely outstripped by the German manufacturer, 
especially in the iron, machinery, and steel trades ; the only 
article in which Germany does not compete with England 
being agricultural machinery. The United States reports 
further state that in coarse iron, iron wire, and rails, 
the ironworks in Russia have been so organised and 
developed that no reduction in the tariff rates would favour 
imports. The Russian railways are being rapidly absorbed 
by the State, and the Government is making every effort to be 
independent of the outside world in everything relating to 
their construction and working. 








IRON AND STEEL INSTITUTE. 





Ty accordance with previous announcements, the autumn meet- 
ing of the Iron and Steel Institute will be held at Birmingham on 
Tuesday, Wednesday, Thursday and Friday, the 20tb, 21st, 22nd, 
and 23rd of August next. The programme will embrace visits to 
the leading industrial establishments in and around Birmingham. 
The Worshipful the Mayor of Birmingham, Alderman Fallows, J.P., 
will extend his hospitality to the members of the Institute and 
others present on the occasion by inviting them to a reception at 
the City Council House and Art Gallery, to be held on the evening 
of August 20th, The Earl and Countess of Warwick have kindly 
intimated their readiness to give a reception at Warwick Castle on 
Friday, the 23rd, when it is proposed also to visit the ruins of 
Kenilworth. On Wednesday, the 21st, thers will be an excursion 
to Worcester, and on Thursday, the 22nd, there will be an excur- 
sion to Stratford-on-Avon, under the direction of Sir Arthur 
Hodgson, K.C.M.G., chairman of the trustees for Shakespeare’s 
birtbplace, It is understood that ladies accompanying members 
will be invited to join in the social functions. 

The following is a preliminary list of papers that are expected to 
be read :— 

(1) ‘*Oa the Direct Paddling of Iron,” by E. Bonehill. 

(2) ‘Oa the Thermo-chemistry of the Bessemer Procees,” by 
Professor W. N. Hartley, F.R.S. 

(3) ‘On the Hardening of Steel,” by H. M. Howe. 

(4) ‘On the Mineral Resources of South Staffordshire,” by 
H W. Hughes, Assoc, R S.M., F.G.S. 

(5) ‘Oa the Iron Industry of South Staffordshire,” by D. Jones, 
Secretary of the South Staffordshire Ironmasters’ Ass~~‘ation. 

(6) “ Oo Tests of Cast Iron,” by W. J. Keep. 

(7) ‘Oa small Cast Ingots,” by R. Smith-Casson. 

(8) ‘*Oo the Estimations of Oxide cf Iron in Steel, 
Tucker, F.1.C. 

(9) ‘* Oa Tests of Cast Iron,” by T. D. West. 

(10) "Oa the Use of Nickel in the Metallargy of Iron,” by 
H, A. Wiggin. 

A detailed programme will be issued when the local arrangements 
are further advanced. The chairman of the Local Reception 
Committee in Birmingham is Sir Benjamin Hingley, Bart., Member 
of Council of the Iron and Steel Institute; the treasurer is 
Mr. Arthur Keen, Member of Council of the Iron and Steel 
Institute; and the hon, secretary is Mr. Leigh H. Elaington, 
10, Newhall-street, Birmingham. 


py A. E, 








TRADE AND BusINESS ANNOUNCEMENTS.—Messra, W. and J, 
Player, Birmingham, have been entrusted with the order for 
fitting up the new Municipal Technical Schools of that city with 
shafting and appliances, and refxing the machines and apparatus 
from the old school, including the necessary girder work.— 
Messrs, Weir, of Holm Foundry, Cathcart, Glasgow, to facilitate 
partnership arrangements, have converted their manufacturing 
business into a private limited liability company, under the 
Companies Acts. The capital is fully subscribed, and their 
interest in the concern is practically unchanged. The manage- 
ment of the business remains the same, and it will be conducted 
as before.—Mr. Reginald J, Wallis-Jones, A M.I.C.E,M.1E.E, 
has been appointed engineer and manager of the Electric Welding 
Company, 21, Hindon-street, S W.—The Council of the Institute 
of Civil Engineers of Ireland has awarded a Mullins Gold 
Medal to Mr. W. Kaye Parry, A.M.I.C E., for his paper, entitled 
‘* The — of Recent Advances in the Study and Treat- 
ment of Sewage.” 


THE REGULAR SPEED OF OcEAN LINERS.—The following inter- 
esting facts are gleaned from the Scientific American :—The records 
of the Foreign Mail Bureau of the Post-office Department show 
that, as an ordinary thing, the ocean packets are almost as regular 
in their departures and arrivals as railroad trains, and, considering 
the distance they travel, even more so. The science of navigation 
has been reduced to such accuracy that they may be expected 
almost upon the hour. Take, for example, the Campania, of the 
Cunard Line, In 1893 she made eight trips, and her average 
voyage was 5 days 20 hours and 18 minutes. In 1894 she made 
ten trips, and her average was 5 days 20 hours and 17 minutes ; 
only one minute less in 1894 than in 1893 in a voyage of 2770 miles 
in all sorts of wind and weather. Nor is this exceptional. The 
Teutonic, of the White Star Line, made twelve trips in 1893, onan 
average time of 6 days 4 hours and 8 minutes, In 1894 she made 
eleven trips, and her average was just a trifle slower—6 days 4 hours 
and 17 minutes. The Etruria is a little more irregular. Her 
average in 1893 wae 6 days 6 hours and 47 minutes. In 1894 it was 
6 days 7 hours and 28 minutes. The Havel, of the North German 
Lloyd Company, made ten trips in 1893, with an average of 7 days 
7 hours and 38 minutes for a distance of 3080 miles, from the 
Needles to Fire Island, In 1894 she made nine trips, with an aver- 
age of 7 days 7 hours and 24 minutes, The Fiirst Bismarck, of the 
Hamburg Line, made nine trips in 1893, Her average for the = 
for a voyage of 2080 miles was 7 days and 15 minutes, In 1894 
she made six trips, and her average was 7 days and 54 minutes, 
The Columbia made nine trips in 1893, with an average time of 
6 days 22 hours and 12 minutes. In 1894 she made six trips, with 
an average of 6 days 22 hours and 8 minutes. The New York, of 
the American Line, though not the fastest, has the best record for 
regularity of any of the Atlantic fleet. Her average time has not 
varied for years, and she can be expected almost on the minute 
every voyage. She has crossed the Atlantic more times, and has 
carried more passengers than any other steamer of her age, and 
has been more regular about it. The New York made fourteen 
trips, West bound, in 1893, with an average time of 6 days 21 hours 
and 31 minutes, In 1894 she made fifteen trips, West bound, with 
an average of 6 days 21 hoursand 45 minutes, Her sailing distance 
was 2770 miles. In 1893 she made thirteen trips, East bound, with 
an average of 6 days 20 hours and 30 minutes, which was just one 
minute faster than her West bound time that year. In 1894 she 
made fifteen trips, with an average time of 6 days 20 hours and 24 
minutes, Therefore, in crossing the ocean fifty-seven times in both 
directions, at all seasons of the year, her widest variation for two 
years was only 1 hour and 21 minutes, The old City of Chester, 
also of the American Line, is another steady boat, her average 
being 9 days 15 hours and 11 minutes in 1893 and 9 days 15 hours 
and 28 minutes in 1894, 
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BELL AND ROCLIFFE’S PLATE JOGGLING MACHINE, 


PALLION YARD 





NEW METHOD OF FITTING SHELL AND DECK 
PLATING IN SHIPS. 


THERE are four outstanding directions in which inventive 
shipbuilders have within recent years succeeded in saving 
material and labour in ship construction. These are— 
sectional framing, or framing of one entire section in place of 
two or more riveted combinations ; plates of great length and 
breadth, saving butts and landings ; overlapped in place of 
strapped butts ; and cold flanging of plate edges, in place of 
separate angle connections. 
These, however, do not exhaust 
the means by which pains- 
taking and ingenious ship- 
builders seek to effect a further 
saving in weight of material 
and cost of labour, while at 
the same time maintaining 
requisite strength. A system 
of plating ships which has 
for some time Toon patented 
by Messrs. Bell and Rocliffe, 
and submitted to the consider- 
ation of shipbuilders through- 
out the country, is now being 
adopted in ca Bary by 
Messrs. W. Doxford and Sons, 
of Pallion Yard, Sunderland. 
The raison d’étre of the system 
in question is the dispensing 
with packing or lining pieces 
throughout, and at the same 
time securing an equally neat, 
tight, and strong job. Pack- 
ing, it is well recognised, does 
not contribute to strength, 
but is merely an addition to 
weight, forty or mo tons, and 
even more in some large ships, 
the absence of which is very 
much better than its presence ; 
provided the structural items 
proper can be manipulated so 
as to bear closely “‘ metal to 
metal.” At present, the shell 
and deck plating, with strakes 
worked on the usual raisedand sunk, or“ im-and-out” principle, 
have packing or filling slips fitted on every frame or beam, be- 
hind the outside or raised strakes. The new system dispenses 
with al) such fillings, the improvement being effected by jogg- | 
ling or kinking the edges of each outside strake of plating over | 
the — of the adjoining inner strakes ; every strake thereby | 
being brought right home to the frames or beams without any | 
intervening liners. For the joggling or kinking of the plate 
edges, Messrs. Doxford have invented and had made a special 











tiously and effectively accomplishing the work required. The 
edges of the plates forming the outside strakes, as will be seen 
from our illustration, are run through between rollers, working 
in a gap of the frame of the machine, which rollers are so 


| shaped and adjusted relatively to each other as to form the 


joggle or indent required as the plate passes through. 

The system has been applied partially to one of the vessels 
recently built by Messrs. Doxford and Sons; and to another 
vessel just launched the system has been applied to the plat- 
ing throughout, from keel to gunwale, and from end to end, 
including, of course, deck and tank-top. No difficulty what- 
ever has been found in carrying the joggling right out to the 
ends, where, owing to the curve and twist of the strakes, 
difficulty might have been anticipated. This even applies to 
oxter plates, or those under the counter, and plates above and 
below the propeller boss, as no difficulty is experienced in 
passing plates of any set through the joggling rolls. 

A few particulars of the saving said to have been effected in 
labour and weight of material, and of consequent gain in dead- 
weight carrying capability obtained, will be of interest to 
shipbuilders and shipowners alike. The vessel just finished 
is 2700 tons register, the total weight of metal worked into 
her structure being about 1300 tons. As compared with a 
similar vessel in which the joggling system had no place, 
there has been a saving in weight of hull of about thirty-eight 
tons, or a net gain in material saved of 2 percent. Three- 
fourths of this total is made up of the weight of packing and 
liners dispensed with, and close on one-fourth of it by the 
weight of cement saved, owing to the outer strake of plating 
on the bottom being brought up close to the frames. As regards 
labour, the gain is also clear and considerable. The work of 
riveting through two-ply of material is obviously less difficult 
and exhausting than through three-ply, as is the case when 
packing is present, The work of fitting, tapering, templating, 
and punching the packing pieces and liners, is in itself no 
small item, and dispensing with it means, in the case of large 
vessels, a saving of some consequence, especially in these days 
of minute economies. Falling to be deducted from the total 
saving in labour and material is the cost of joggling the plates 
by the special machine, which, however, is only about one- 
tenth of the totak The gain in carrying capability is not 
quite equivalent to the thirty-eight tons of material saved, 
because from this figure must be deducted some ten tons of 
loss in displacement due to the finer form of the hull caused 
by the inward indent given to the outer or raised strakes of 
plating by this system. The perpetual gain, however, of some 
twenty-eight tons carrying power secured by this system in a 
vessel of 2700 tons register over a vessel of the same size built 
on the ordinary principle, is a consideration which shipowners 
will be glad to note and appreciate. 

As regards the important question of structural strength, it 
is quite obvious the system affects it only for its betterment. 
The ideal in structural work of “ metal-to-metsl],” without 
packings or filling of any kind, is attained, and the 


machine tool, now in operation in their shipyard, and expedi- | joggling especially, as carefully carried out by the Doxford 


machine, being in the nature of a corrugation of the plating, 
adds to the rigidity of the material. 








ELECTRIC TRACTION. 


Tue following paper is a very full abstract of the 
report by M. Auvert to the Railway Congress on Electric 
Traction. A large portion of the paper deals with the 
Heilman locomotive, and this it is not necessary to 

| reproduce, because the Heilman system has already been 
fully described and illustrated in our pages :— 


The application of electricity to the propulsion of tramears is 
now well established, at all events in America, where this mode of 
traction is gradually supplanting all others. On the other hand, 
electricity as applied to railway traction is only met with in ex- 
ceptional cases, on short lines, laid under special conditions. 
Electricity as a means of locomotion for tramway and railway roll- 
ing stock cannot be discussed on the same footing, and we have 
therefore considered it advisable to examine them separately. 
After passing in review the principal methods adopted for electric 
traction of tramways both in Europe and America, we shall con- 
sider what are the characteristic differences between tramway and 
railway working, differences which account for the difficulty 
experienced in replacing steam by electricity on a railway system. 
We shall briefly refer to the methods employed during the last few 

ears on certain short lines where electric traction is solely used. 
We shall give a few relative results from trials made on some of 
the big lines in 1894 or 1895. 


METHODS EMPLOYED FOR THE ELECTRIC TRACTION OF TRAMWAYS— 
GENERAL INFORMATION, 

Method of Transmission No.1.—Two metallic conductors fixed 
along the whole length of the route which the cars follow are con- 
nected to the two poles of the generator or group of generators, 
situated at the works, where the energy is generated. One at 
least of these conductors is insulated, the other being earthed, 

| and is often formed of one of the rails of the track, The motors 
| placed on the cars have their poles connected to two fixtures, one 
| of which is a sliding contact with rolls or glides on the insulated 
| conductor, the other being in communication with the other con- 
| ductor. If the second conductor is also insulated, the communica- 
tion is effected by a sliding contact similar to the above mentioned ; 
| if, on the other hand, one of the rails of the track forms the 
| second conductor, the second pole of the motor is electrically con- 
| nected to the framework of the car, and the communication with 
| the rails is effected through the metal work of the frame and the 
| wheels. Fig. 1 shows the method of connecting the generator at 
| the works to the electro-motor on the frame of the car, In any 
case, a conveniently placed switch is fixed on each car, and 
| enables the easy interruption and re-establishment of the com- 
| manication between the motors and the insulated conductor. As 
| will be explained later, this piece of apparatus also serves as a 
| means of reserving and regulating the speed of the car. It is 
| evident that in this mode of transmission the electrical energy pro- 
| duced at the works is directly conducted to the motors on the cars, 
| Nevertheless one must in this method expect a certain loss (1) - 
| because the quantity of electricity which traverses the motors 
| of the cars is always a little less than that generated at the 
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works owing to the fact that a small amount of energy flows 
directly feom one conductor to the other, on account of inevi- 
table faults in the insulation ; (2) because the pressure or poten- 
tial difference between the two movable contacts A and B—see 
Fig. 1—is always lower than the difference of potential between 
the brushes N and M of the generator. This drop in volts is 
produced both on the insulated conductor and also on the other 
conductor, be it insulated or uninsulated. This drop, of course, 
depends on the resistance of the conductors. It is also well to 
state that the generators at the works ought to be sufficiently 
powerful to take the greatest load which can bs placed upon them. 








Fig, 1. 


EXPLANATIONS CF TEBMs.—Contact molile = sliding contact. Condue- 
tcur isolé = insulated conductor. Commutateur = switch. Electromoteur = 
motor. Dynamo gneratrice = generator. Conducteur isolé ou non = con- 
ductor insulated or earthed. 


In practice this load is found to vary enormously during a very 


tioned the tubes are made of iron and the suspension 
cables of steel and copper. On the last mentioned line, how- 
ever, the tubes are of copper and the cables of steel only. 
This method of ductors offers the following advantages :— 
First, that it does not allow of the leakage of any superfluous 
current to earth ; secondly, to be very reliable when working. Oa 
the other hand, it has the following disadvantages :— First, thatits 
| construction is very unsightly ; secondly, it requires very strong 
| posts, which have to be placed very near to one another on account 
of the forces acting in an oblique direction and which are some- 
| times very powerful, and to which the part of the tubes on which 
the sliding contact rests is submitted ; thirdly, that it necessitates 
| at sidings and crossings the use of rather complicated ism 














short space of time owing to the sudden starting and stopping of | 


the cars of the lines. However, these variations decrease relatively 
as the number of cars increase. 
Method of Transmission No. 2.—In this method the current from 


the generators at the works is utilised for charging portable | 


accumulators, 
which have previously been charged at the works, and this battery 
furnishes sufficient energy for the working of the electro-motors 


during a certain number of hours, after which time they are taken | 
to the works to be re-charged, and a freshly charged battery is placed | 
It is evident that in this method the electrical energy | 
generated at the works is in the first place transformed into | 


on board. 


chemical energy whilst the cells are charging. Whilst the cells are 
disc i the accumulated chemical energy is retransformed 
into electrical energy which is utilised by the motors of the cars, 
These several successive transformations cause a loss, arising firstly 
from the fact that the amount of energy given forth by the 
accumulators is always less than that which has been put into 
them. In fact, during the discharge of the cells a certain amount 
of the electricity has been used up simply in decomposirg the 
water of the electrolyte into its elements, oxygen and hydrogen, 
which have mixed with the surrounding air. e amount of 
energy restored by the cells does not amount to more than 85 per 
cent,—0'85—of that which they absorbed whilst charging. 
Secondly, from the fact that the difference of potential or voltage 
at the terminals of a discharging battery is always less than the 
difference of potential at the same terminals whilst they are 
charging. Under average working conditions the difference of 
voltage in the first case is only 85 per cent.—0°85—of that in 
the second case, 


TRANSMISSION OF ELECTRICAL ENERGY BY MEANS OF CONDUCTORS, 


Various methods of conductors and collecting apparatus. — The 
conductors employed for transmitting the energy from the 


ene- 
rating station to the cars are subject to several different aaikale, | 


Each car has on board a battery of accumulators | 


Figs. 3 and 4.—Crossing Points on Double Tubular Conductor. 
View from below and Plan of Connections. 


2 —Method invented by M. de Poele.—-In this method each con- 
| ductor is formed of an overhead copper wire. The two cables 
running parallel to one another, separated by a short space, are 
attached to special insulators fixed on cross-arms and suspended 
over the centre of the track. In order to diminish as much as 
possible the weight of the cables, hanging from the end of the 
cross-arms, they are made of a diameter of ,',in.—8 millimetres— 
or ;‘gin.—10 millimetres—only. As under these conditions they 
offer a resistance relatively great, they are not able to conduct 
the whole of the current from one extremity of the line to the 
other; it is therefore necessary to place a certain oumber of 
auxiliary cables which start from the works, and terminate at 
certain conveniently chosen points on the line: these cables are 
sometimes fixed on posts and at others underground. These 
auxiliary cables are called feeders. On the roof of the car is fixed 
a support, which carries a long rod—the length of this rod should 
be very much greater than the minimum distance between the 
roof and the lowest part of any of the cables placed above the line ; 
the lower part of the rod and the support have two joints placed 
perpendicularly to one another so that the upper part of the rod 
is able to take any desired curve, Suitably fixed springs tend 
| sometimes to bring the rod to an upright ition, an ti 
| to set it in a plane passing through the longitudinal axis of the car. 











which may be classed under four distinct headings :—({1) The con- | 


ducting and return wires are both insulated and carried overhead, 


and the current is collected by means of two contacts, which slide | 


or roll on the conductors. 


(2) The conducting wire is alone insu- | 


lated and carried overhead, the collection of the current being | 
made by means of a contact piece sliding or rolling on this con- | 


ductor. 
necessary aided by auxiliary conductors. 
is laid underground, the correction of the current being made by 
means of a contact piece sliding or rolling on this conductor. 


The current returns by way of the rails, and when | 
(3) The conducting wire | 


The | 


current returns by means of the rails, and when necessary aided | 


by auxiliary conductors, 


(4) The conducting wire is laid under- | 


ground ; the collection of the current being made by means of | 


brushes which press on contact pieces, placed on a level with the | 
earth, and which are put in electrical connection with the under- | 





and conductor at any desired moment. The current returns | 
y way of the rails, and when necessary aided by auxiliary con- 


ductors, 


Crass I. 
(The conducting and return wires are both insulated and carried over- 
ead, and the current is collected by means of two contacts which slide 
or roll on the conductors.) 
Two important methods have been employed :— 
1.—That due to Siemens and Halske.—E ach conductor is formed of 


& metallic tube, split on its underside the whole of its length, and | 


carried on insulators placed on pillars about 16°4045 yards—15 
metres—to 32 808 yards—30 metres—apart. To do away as much 
as possible with the set which the tubes would inevitably assume, 
on account of the distance between the supports, the tubes are 
held up in the same manner as the superstructure of a suspension 
bridge, by means of a steel wire cable, which also rests on the 
supports and is fixed on special insulators—see Fig. 2. Enclosed 
in each tube is placed a metal cursor. A fiexible metallic cable, 
travelling on the lower inside rim of each tube, has one of its 
ends connected to the cursor, and its other end to an insulated 
point on the roof of the car. To these two insulated points on 
the roof the extremities of the motor circuits are also brought, 
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Fig. 2—Electric Tramway from Frankfort and Offenbach.—Double 
Overhead Tube Conductor. 


At all sidings and crossings 
follow the course of the track, and it is therefore necessary to 
construct points and crossings on the conductors themselves. At 
the crossing point of two tubular conductors—see Figs. 3 and 4— 
the four cross pieces which terminate at the vertex of the angle 
are made fast to a block of wood CC, under which the contact 
lides when passing from one cross piece to the neighbouring one. 
e dimensions of this block are so arranged that when the back 
portion of a contact leaves one tube the front part has already 
entered the tube which it has to follow. By this means the 
current remains uninterrupted during the passage of the contact 
across the block. Ata siding, points—in Figs. 3 and 4—worked 
automatically by springs if the cars always travel in the same 
direction, or worked at a distance conjointly with the points of 
the line if the cars travel in either direction, oblige the sliding 
contact to enter the tube which corresponds to the line on 
which the car has to travel. This system of double tubular con- 
ductors was employed in the very first application of electricity 
to tramways, namely, Frankfort to Offenbach, Moedling, 


the conductors must be made to | 


Fig. 5.—Double Troliey Rod. 


At the upper end of the rod are placed two pivots insulated one 
from the other, on which two grooved pulleys can revolve—see 

ig. 5. Each pulley is connected by means of an insulated 
metallic cable fixed along the rod t> an insulated joint on the 
roof of the car. To these two points also the ends of the motor 
circuits are brought and terminated. Eich of the pulleys rans on 
one of the overhead cables, and, on account of the springs, which 
are forcing the rod to take an upright position, they are made to 
bear with great pressure upon it. The easiness in working of this 
system allows of the pulleys following the horizontal and vertical 
sinuosities of the cables without much fear of their leaving the 
wires, At all sidings and crossings it is necessary to adopt 
a method similar to that employed in the double tubular 
conductor stystem, with this difference — that the movable 
points are replaced by simple fixed ribs, projecting from the 
underpart of metallic blocks to which the ends of conductors 
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Fig. 6.—Crossing points for double trolley conductor (as seen 
from below). 


EXPLANATION OF TERMS.— Plague métallique de branchement = metal 
branch plate. Plague isolante de croisement = insulated crossing plate. 
Schéma des connexions en dessus de la plaque isolante de croisement = plan 
of connections above the insulated crossing plate. 


of the same polarity are connected. At the point where two wires 
cross the four shafts which terminate at the vertex of the angle 
are fixed to an insulating block CC, under which the pulley rolls 
when passing from one shaft to another—see Fig. 6, each 
pulley is in contact with the cable from which it derives the current 





Hinterbruhl, Vevey, Montreux. On the first two lines men- 


at one point only, it is evident that the current must be interrupted 





during a very short space cf time whilst the pulley is passing over 
the insulated block CC, The double overhead cable sy+tem, 
commonly called the double trolley system, was only employed in 
America when electric tramways were first introduced ; in all more 
recent installations this method has been supplanted by that of the 
single cable or single trolley system, of which we will have more to 
say later. The double overhead cable system, like that of the 
double tube, does not permit any leakage of current to earth, and 
it has the advantage over the double tube system, that the apgenites 
for changing of direction and of crossing is rather less complicated. 
As the conductors are not submitted to any tractive strain by the 
pulleys, it is admissible to place the supporting pillars much further 
apart ; on the other hand, the double cable system has this dis- 
advantage, that it is not so reliable in working as the double tubs 
system ; for if the speed becomes rather great, that is to say 15°5 
miles—25 kilometres—to 18°6 miles—30 kilometres— it sometimes 
happens that at crossings or sidings the pulleys leave the cables, 
Nevertheless when this occurs it is very easy to replace the pulleys 
on the cables, In order to guard against the trolley-pulleys leaviog 
the cables at curves, it is necessary that the overhead conductors 
should follow as nearly as possible the line of the track. This 
result can only be arrived at by the use of a great number of guys 
and stretchers, which present a very clumsy aspect. Another die- 
advantage arises from the fact, that at the crossings there is a 
breaking and quick making of current. A violent shock is thereby 
given tv the motor whichis very detrimental to the motor gear. 


Ciass IT, 

(In this class only one of the conductors is an overhead insulated «ne 
The other conductor being uninsulated and placed in, or on the level 
of, the ground ) 
1.—Method employed on the tram line of Montferrand to Royot. 

The overhead condactor is formed of a tube of rectangular section 

composed of an iron barrel and two small copper brackets 

which are curved towards one another, without touching, leaving a 

longitudinal gap between them—see lig. 7.) The tabe thus 
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Fig 7.—Montferrand to Royat electric tramway—Current 
collecting apparatus. 
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formed is sustained by a ¢teel cable, and the whole supported by 
means of insulators on metal pillars placed on an average 164ft. Sin. 
—50 metres—apart. A flexible metallic cursor is place in the tubes; 
protrading from the bottom of the cursor is a piece, passing pore 
the longitudinal gap, to which is connected the flexible metallic 
cable which trarsmits the current to the car, and a cord which 
serves the purpose of drawing the cursor along. The current 
returns by way of the rails. This method, like that of the double 
tube, has the advantage of being very roliable, but it is simpler and 
less costly, on account of the rails being utilised as a return 
for the current. It has the disadvantage of being ugly and 
heavy and necessitating the use of large posts, and crossing points. 
In spite of these disadvantages it has been adopted on the 
Montferrand to Royat tramway, because at that time the returning 
of the current through the rails was not authorised in France. 
There was, therefore, a possibility of erecting a system of two 
overhead conductors, but the Company of Electrical Industry of 
Geneva, who fitted up the installation, were not in favour of a 
double overhead cable, owing to the great disadvantage 
experienced with this system at points where the conductors 
cross, 

2,— Method employed on the tramway from Lichterfelde to near 
Berlin by Siemens and Halske.—In this method the conductor is a 
copper wire of ,4,in.—5 mm.—diameter, susp over the road- 
way by means of cross wires fixed to insulators on posts. A 
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Fig. 8.—Siemens and Halske’s Overhead Current Collector 
(Lichterfelde.) 


conductor of greater cross section runs along the top of one of the 
rows of posts, and takes the current by means of the cross wires 
to the principal conducting wire. The collecting apparatus is 
composed of two frames of thin rod iron each movable about a 
joint perpendicular to the longitudinal axis of the car—see Fig. 8. 
‘These joints are supported by a light framework, built of iron rod 
stayed with iron wires. Springs are placed in suitable positions 
with the object of righting these frames, whose upper part is 
constantly in contact with the metal wire suspended over the 
roadway. The frames and structure which supports them are all 
insulated from the roof, and are in connection with one end of the 
motor circuit. The return of the current is effected by way of the 
rails, The system which has just been described is both simple 
and economical; it is very reliable in practice and offers no 
difficulties at sidings and crossings, besides which it does not 
suffer any inconvenience from the angles of succestive lengths of 
the conducting wire being very sharp ; on the otker hand, it has 
the disadvantage that the cars used are exceedingly ugly, besides 
which, it does not lend itself to the transmission of heavy currents 
on account of the contact made between the overhead wire and 
each of the movable frames being very small. 

3.—Method applied for the first time in America by MM. Van de Poele 
and Sprague —This system is a modification of the double overhead 
cable and trolley system first used by M. Van de Poele, A copper 
cable of ;,in.—7 mm,—to }$in.—8 mm.—diameter is suspended 
over the centre of the track either by means of posts or by cross 
wires, as in the overhead cable systems already described. 


Fig. 9.—Pulley Trolley. 


Auxiliary conductors or feeders connect the generating station at 
suitably chosen points to the conducting wire, A collection: of 
current is effected 1 by means of a single pulley trolley of which the 
figure 9 shows one of the numerous types. At crossings and 
sidings the ends of the cables are connected to special blocks with 
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ribs, fixed with the object of directing the pulley of the trolley— 
these ribs are similar to those used in the double overhead cable 
system. However, in the single overhead cable trolley system the 
conducting wire is never interrupted onthe frogs, and the disadvan- 
tages caused by a momentary break in the current are eliminated. 
At curves, so as to prevent the pulley leaving the wire, the over- 
head cable is made’to follow as accurately as possible the line of 
the track by employing stretchers and guys fixed on the posts, or 
supplementary supports. The current returns by way of the rails, 
or, when necessary, by a supplementary wire buried in the earth 
and connected here and there to the rails. The system of single 
overhead cable and trolley is greatly used at the present moment, 
and it is that which is always adopted by electric tramway com- 
panies, unless the municipal authorities are opposed to the scheme 
for wsthetic reasons or from other motives, In the ——s 
columns we have only dealt with systems which use an insula’ 

conductor, and we have only considered the return of the current 
by way of the rails, with or without supplementary wires, The 
question of the return current to the works is nevertheless rather 
complicated, and has sometimes given rise to serious difficulties, 
The resistance of each metre — of rail is generally very low, 
and the two rails together would form an excellent return wire if 
the janctions of consecutive rails were well made. Unhappily, 
however, tramway rails in the heart of a city are generally buried 
in the ground and fitted into the paving ; being ex to the 
omy and consequently caused to rust, it is impossible to tighten 
the fish-plates without injuring the roadway. After the line has 
been in use for some time the fish-plates work loose, and if special 
precautions have not been taken the electrical resistance of the 
line is enormously increased, the efficiency is decreased, which 
finally means a great increase in the fuel used at the works, In 
addition to this, on account of the great resistance of the return, 
there is a considerable drop of voltage between points on the line 
uear the works and those further away. As a consequence of this 
difference of voltage, the surrounding earth is filled with leakage 
currents, ti of iderable density, and any metal buried 
in the earth, such as gas and water pipes, are traversed by the 
electric current and submitted to an electrolytic action which 
rapidly destroys them ; beyond this, the working of telegraph 
lines is often interfered with, and that of single wire telephones 
becomes impossible. In order to obviate this nuisance a great 
number of pro) schemes have been put forward, and these 
consist principally either of making supplementary joints between 
consecutive rails, by means of copper and iron wires firmly con- 
nected to the rails, to which they are sometimes soldered, or by 
placing between the rails an auxiliary conductor, consisting of a 
naked copper or iron wire, to which by means of other wires the 
rails are connected from point to point. Some have even gone so 
far as to employ special feeders along the track ; these consist of 
carefully insulated conductors which at certain points are soldered 
to the rails and return either above or underground directly to 
the generators. These feeders have given good results, but they 
have the serious disadvantage of being very expensive, and if the 
conductivity of the rails were well utilised, namely, if the joints 
were well made, they would become superfluous, The two first 
methods, auxiliary joint wires and supplementary wires between 
the rails, give sufficiently good results for a certain length of time, 
but unfortunately these wires being nearly always of very small 
section, are submitted to the same electrolytic action as the gas 
and water Pipes, and are also soon destroyed by it. As the con- 
ductivity of these a ped wires is always a t deal less 

? 





than that of the it is generally recognised that one of the 
best and most economical methods for assuring the electric con- 
ductivity of the track ocnsists in using well fished joints, which 
are frequently ins and carefully attended to. The latest 
solution of this problem which has recently been practically tried 
in America, consists in electrically soldering one rail to another, 
or, to be more precise, of soldering the rails to their fish-plates. 
The first results, regarded from an electrical point of view, were ex- 
cellent, but much less so from a mechanical point, because it was 
found that there were frequent ruptures of the joints. However, 
as tramway rails are buried in the earth, and consequently suffer 
little from variation of temperature, it is to be hoped that this 
difficulty will soon be overcome, 


Crass II, 


(The conducting wire is laid underground ; the collection of the 
current being made by means of a contact piece sliding or rolling on this 
conductor. The current returns by way of the rails and when necessary, 
aided by auxiliary conductors.) 


In many towns objections have been raised to the use of over- 
head wires, 7 Peony, “xd from the unsightly appearance of 
their supports, and from the great number of wires which it is 
necessary to employ in order to properly place the cables when 
rounding a curve. Another objection arises from the dangers to 
which pedsstrians and the traffi: are exposed from the possible 
breaking of a trolley wire, and lastly from sundry other accidents 
arising from the accidental contact of one of these wires with a 
telegraph or telephone wire. In order to avoid the disadvantages 
of an overhead wire, a great many methods have been suggested 
in which the insulated conductor is placed in a subterranean con- 
duit built under the public way. Along the whole length of this 
condait there is a narrow gap, allowing of the passage of a bracket, 
fixed to the frame of the car, and carrying the contact which 
slides on the conductor. The majority of these methods, besides 
being exceedingly difficult to construct, have not given good results 
in practice on account of the difficulty experienced in keeping the 
conductor well insulated, and of preventing the accumulation of 
impurities in the underground conduit ; they have therefore been 
abandoned after trials of short duration. Nevertheless, there are 
working at the present moment some lines on which an under- 
ground conduit is in use; among these we will mention that at 

















Fig 10.—Washington Underground Conduit Electric Tramway. 


Blackpool, which we believe to be the earliest, and that at Buda- 
pest, which is of more recent date. On the Blackpool line the 
subterranean conduit is placed in the centre of the track ; the in- 
sulated conductor consists of twin-metallic blades, heid on stone- 
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ware insulators, which are fixed on the lateral partitions of the | current returns to the distributor and works an electro-magnet, 
conduit. The apparatus for collecting the current consists of two | which instantaneously makes a direct communication between the 


contacts, each one of which slides on one of the conductors. The 
insulated conductor has been split lengthwise in order to facilitate 
the method employed at croesings. At Budapest the conductor, 
which is split similarly to that at Blackpool, is placed in a concrete 
conduit of oval section, built under one of the rails. From point 
to point cast iron frames shaped like the conduit help to support 
it, and at the same time carry the insulators, to which are fixed the 
two angular conductors. The rails, which are of the Haarmann 
type, are bolted to the frames, leaving between them an opening 
of 1 din.—33 mm.—through which passes the apparatus for the 
collection of current, which carries the sliding contacts. The 
Metropolitan Railroad Company of Washington are at present 
constructin 
ground conduit system. 
way between the rails, as has been done at Blackpool—see 
Fig. 10. The conductor, split ina similar manner to that at Black- 
pool and Badapest, consists of T-iron upheld from point to point by 
double-catch porcelain insulators. A sliding contact pressing 
against the two irons serves to collect the current. It is thought 
that owing to the fact of the insulators being placed vertically 


instead of horizontally, as at Blackpool and Budapest, the line | 


losses will not be so great, 
Crass 1V, 


(The conducting wire is laid underground ; the collection of the current 
being made by means of brushes, which press on contact pieces placed 
on a level with the earth, and which are put in electrical connection 
with the underground conductor at avy desired moment. ‘The 
current returns by way of the rails, and when necessary aided by 
auxiliary conductors.) 


With the object of doing away with the disadvantages of over- 
head wires and underground conduits with a longitudinal gap, a 
great many schemes have been put forward which up to the pre- 
sent have not passed from the experimental stage. Of these, 
two, we think, are worthy of note, as they appear to work in a 
satisfactory manner. 

Method of the Electro-Magnetic Company at Washington.—The 
following description of the first method which was promoted by 
the Electro-Magnetic Company, and which has been installed in 
North Capitol-street, Washington, we borrow from /’Eelairage 
électriyue. The principal conducting cable is enclosed in an under- 
ground conduit. The working pressure is 500 volts. The car is of 
the ordinary build, with this ption, that instead of the ordinary 
trolley, it carries, at the rear of the truck, two long bars of iron 
— by springs. These bars or bearers are the same length 
as the car, and are fixed with the purpose of collecting the current. 
A battery of six cells, having a potential difference of 8 volts, is 





in Ninth-street an electric tramway on the under- | 
The underground conduit is placed mid- | 


placed under one of the seats of the car; this battery is in con- | 


nection with the above-mentioned bars. At intervals of about 
14ft. 9in.—4 m. 50 cm.—in the centre of the track, are placed cast 
iron boxes, hermetically closed, to the covers of which are 
attached two contact plates corresponding to other contact plates 
under the covers, nder the cover of each box an electro- 
magnetic interrupter is fixed, the ends of the winding of which 
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principal conductor and this new contact. After this the current 
broken from the ing contact and the new contact alone is 
left to feed the electro-motor, and continues to do so until the 














Fig. I. 


cursor reaches another contact. The current returns to the 
dynamo G through the wheels and rails, 

Distributing boards.—The distributing board as used at Lyons 
is posed of a circular cummutator having as many commu- 
tating stops as there are feeding pointe—Figs. 12 to 18, On 
these stops, which are fixed and insulated one from another, 
three regulating handles are free to move. These handles are 
able to make contact with three consecutive stops, corresponding 
to three concentric circles placed on the same insulating plate. 
This plate is constructed to turn in either direction by means of 
some couple, electric or otherwise. The middle regulating handle 
distributes the currents, which it receives from the principal con- 
ductor ; it is larger than the distance between any two stops. The 
two smaller handles are made so that they shall completely quit 
one stop before touching the next, and are placed symmetrically 
with re, to the larger one. These are connected to one pole 
of an electro-magnet, the other pole of which is connected to the 
rails. The armature of this electro-magnet is furnished with a 
catch which, when not drawn forward, forms a brake or a toothed 
wheel fixed on the same axis as the insulating plate and its circles, 
having an equal number of teeth on its circumference as there are 
stops on the distributor. In the plan, Fig. 11, the car is shown as 
taking its current from the rail tact 5, ted to the stop 
5, on the left of the distributor, on which is resting the central 
regulating handle. As the car continues its route from left to 
right, the cursor f! will touch contact 6 before / has left 5. 
Cantact 6 will be electrified, and consequently the electro-magnet 
will be started. As this draws its armature forward it will allow 
the whole to turn the twelfth part cf a revolution—twelve repre- 
senting the number of stops on the apparatus—not forgetting that 
when the small regulator leaves stop 6 the electro-magnet is 
deprived of its force, and the catch falling into one of the teeth 
7, the motion. Owing to this rotation, the three regulators 
will have advanced respectively from one stop, and the car will 
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Fig. 12 


are connected to the plates of the cover. The electro-magnet 
works an armature carrying two carbon slabs, which, when the 
armature is displaced, make contact with two similar plates fixed 
in the box ; one of the fixed plates is attached to the principal 
line conductor, the other is connected to one of the cover plates. 
The principal conductor is enclosed in an underground iron tube, 
and traverses all the boxes; the return is by way of the rails. 
The method of working is the following :—The battery is dis- 
charged by means of the bars that pass through the cover plates 
by the electric magnet; directly this last is excited the carbon 
plates come into contact and the circuit is closed. The current 
passes from the — conductor to the two cover plates, from 
that to one of the iron rods, thence to the motors. The rods 
are of such a lengtb, relatively to the distance between the 
centres of the boxes, that they come into contact with one box 
before disconnecting themselves from the other ; there is there- 
fore no fear of an interruption of current. The contact plates 
are raised lin.—22mm.—above the ground, so as to prevent the 
iron rods fixed to the car from rubbing against the ground. 
With regard to the insulation, several boxes have been tested 
after submersion on a Wheatstone’s bridge, and the loss was 
proved to be less than 5 per cent. of the energy necessary for one 
car, Thesecond method is that of Messrs. Claret and Vuilleumier, 
and was tried My mee | during the Lyons Exhibition, 1894. 
The system has the following characteristic points :— 
Transmission of the current to the electro-motors.—See Fig. 11.— 
From the dynamo G the current is taken by an underground 
conductor X to graduated distributing boards placed along the 
line of route at a distance of about 328ft.—100 m.—from one 
another. From these distributing boards branch forth left and 
right a ber of small feeders which are connected to a corres- 
ponding number of contacts fixed in the middle of the line, whose 
insulation from one another is effected by the method of their 
construction. The approximate length of these contacts is from 
6ft. 7in. to 9ft. llin.—2m. to 3m.—and they are separated by 
the same distance. From these various contacts, which are elec- 
trified only whilst a car is passing by means of the movement on 
the distributors, the electro-motor receives its current, and this by 
the intermediary of sliding cursors fixed to the bottom of the 
cars, These cursors are two in number, and are electrically con- 
nected to one another, and are fixed to the front and back of the 
car in such a manner that when the car is displaced there is always 
communication with the electrified contact through the car itself. 
When the car is in motion the leading cursor touches one contact 
before the trailing cursor has left the other ; as this contact is con- 
nected to the distributor by a wire, a very emall portion of the 











be fed from rail contact 6. This motion will continue in the same 
manner until F touches the rail contact 12-1!, which is connected 
to stop 12 on the left of the distributor and stop 1! on the right 
of the distributor. The current will then traverse the two pieces 
of apparatus at the same time, and these will start working 
simultaneously, each again making a twelfth revolution. The 
stops 12 of the distributors are divided into two parts—one part 
furthest from the centre, which the small regulators alone can 
touch, as they are larger than the distributing regulator ; it is this 
part which is connected to wire 12; the other part nearest the 
centre is completely insulated from the line. On this last the dis- 
tributing regulator of the left-hand apparatus stops. But now the 
ight-hand distributor has come into action. Its large regulator, 
which is pressing on stop 1!, is communicating current to the rail 
contact 1! over which the car is at that moment passing. The 
apparatus continues working like the preceding one until in the 
same way it has been brought to rest by the car passing on to the 
first contact of the next pened The ——— are made of 
superposed copper strip—the distributing regulators are composed 
af tow prong nel the other regulators of two strips. A good 
contact with the stops is thus ensured. The brushes resting on 
the concentric circles are of carbon ; the stops can be made either 
of brass or of iron, or even of carbon—in which case all lubrica- 
tion is superfluous, and the distributor requires no further atten- 
tion. 

Cars.—The trolley rod of the overhead lines is replaced in this 
system by two cursors at either end of the car, Fig. 12, and placed 
so that one of them is always in communication with the contact 
whatever the position of the car on the line may be. Electrically 
connected to one another, either of them communicate with one 
of the poles of the motor, the other being connected by means of 
the starting and regulating gear to the rails. The cursors consist 
of iron plates, placed flat against the tact. The required 
pressure is obtained by means of laminated springs, the tension 
of which can be nee | at will. The wear and tear of the cursors 
seems to be very slow. 

Transmission of electric energy by means of accumulators.—The 
application of accumulators to electric traction is celdom 
employed. The most important scheme of this kind was that 
inaugurated in 1892 by the Paris and Seine Department Tramway 
Company, and which is the only system used on the following lines : 
St. Denis-Madeleine, Paris, Neuilly. The two first mentioned are 
about 10,115 yards—9250 metres—each in lergth, cf which haif 
isin Paris itself. The third is nearly 37 miles—6 kilometres— 
long, and is entirely outside Paris. The monthly averege, for 
the three lines, is 49,720 car-miles—80,000 car kilometres, The 
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two lines, Saint Denis-Madeleine, and St. Denis-Opera, have a 
gradient of ¥;—38 millimetres—per metre. The self-contained cars 
weigh when complete 30,865 lb.—14,000 kilogrammes—of which 
nearly three tons are composed of the weight of the accumulators. 
A battery of a car is composed of 108 cells, each one containing 
eleven plates, in ebonite boxes. The following are the dimensions 
of the plates :—Height, -64ft.—0°200 metres; length, ‘64ft.— 
0 ‘200 metres. The weight of all the plates contained in one cell 
is about 40 lb.—18 kilogrammes—the 108 cells are placed in twelve 
wooden boxes, five on each side of the car. The nine cells in 
each case are grouped in series, and the poles of the small batteries 
thus formed are brought to a copper band fixed on the side of 
each box. Brass strips with springs are fixed inside the car on 
wooden supports, When the boxes are placed between these 
strips, on which the copper bands slide, connection between all the 
cells of the battery is automatically established. The continual 
running of each car is insured by having two batteries, one of 
which is being charged, whilst the other is supplying energy to 
the car. Oa the lines of l’Opera and la Madeleine, each battery 
can make four complete single voyages at least, that is to say, 
23 miles—37 kilometres—without being recharged. The working 
of the system is very steady, and the amount of energy used per 
car mile is not very great ; in fact, the consumption of coal—per 
car mile—for each engine at the generating station is below 54 lb, 
—2°500 kilogrammes—and this in spite of the great average resist- 
ance per mile, namely, 26lb. per ton—12 kilogrammes—on the Saint- 
Denis-Madeleine and Saint-Denis-Opera, lines. With regard to the 
capacity of the accumulators, it is somewhat less than was at first 
expected. In fact, it is only possible to make four single journeys 
instead of six as calculated on for the above lines, As to the 
strength and maintenance cost of the accumulators, we cannot give 
any reliable information. The Company of Tramways of Paris 
and Departments of the Seine has just finished building, for the 
purpose of experiment, a new type of car, the peculiarities of 
which are the following :—The total weight of a car when full of 
passengers is only 23°810 lb.—11°700 kilogrammes—instead of 
30°865 Ib.—14 000 kilogrammes. The weight of a battery accumu- 
lator is only 1°72 ton to1°75 ton—instead of 2°95 tons—3000 kilo- 
grammes. The accumulators are situated in the box between the 
axle instead of under the seats. Finally, the electro-motors are 
single reduction instead of double reduction type. The first trials 
bave shown that the energy consumed per car mile is greatly 
reduced. The battery used in this car is changed each time 
the car returns to Saint-Denis, namely, after two single journeys. 
Various methods of employing electro-motors for tramway traction. 
—The electro-motors used for tramway purposes are either two 
pole or multipolar, according to circumstances, and they are nearly 
always excited in series, that is to say, that the field magnet 
circuit is in series with the armature circuit. Series-wound motors 
are,in fact, easier to govern than separately excited or componnd- 
wound motors, and moreover, the insulation of the field circuit is 
more easily carried out. Finally, they have the advantage that at 
the moment of starting they exert an enormous force on account 
of the increased excitation due to the instantaneous rise of current 
at that moment. Regarded from a mechanical point of view, they 
may be classed under two distinct headings ; in motors of the 
first-class the speed of the armature is greater than that of 
the wheel which it is driving, and consequently the connection 
between the armature and the axle is effected by means of a 
reducing gear. In motors of the second class the armature speed 
is the same as that of the wheel it is driving, and therefore no 

reduction gear is needed. 
(To be continued. ) 








THE TRAMWAYS INSTITUTE. 


THE annual meeting of the Tramways Institute of Great Britain 
and Ireland took place at the Holborn Restaurant on June 27th, 
Mr. W. J. Carruthers-Wain presiding. 

Mr. Carruthers-Wain, on his re-election as president, said that 

he was glad to be able to inform them that the Board of Trade 
were now ready to give favoured consideration to suggestions for 
amelioriatinog the conditions of tramway working. The Council of 
the Institute would be failing in their duty if they neglected to 
afford facilities for new inventions being brought before the atten- 
tion of the members, and he thought they granted every facility, 
even sometimes at the expense of a company experimenting with 
them. As to the work done by the Institute, that was not 
measured by the reports issued and the speeches made, but it was 
measured by the fact that if they wished to make the Institute 
useful, they had to be in daily touch with what was going on in 
Westminster, The Council acted as a kind of brake in checking 
legislation which would hamper tramway enterprise. The Institute 
would be more efficient if tramway companies not yet associated 
with it would become affiliated, and the Board of Trade held the 
same opinion. As instances of the work done by the Council, he 
cited the successful opposition to the Bill promoted for the 
transference to local authorities of the powers vested in the Board 
of Trade, and the opposition to the London County Council’s Bill, 
and Mr, Schwann’s Bill, and they would oppose the Eight Hours 
Bill, and the County Council Valuation Bill. It was intended to 
introduce electric traction on the North Staffordshire line. With 
regard to improved means of transit in general, he observed that 
all the companies desired were reasonable conditions in the 
direction of an extended lease, and so far as the Corporations with 
which he had had to doal, there was no difficulty in that respect. 
Touching upon the question of municipal working of tramways, 
the president felt sure that Corporations could not work the lines 
as efficiently in the interests of the public, and as economically 
from the point of view of the capital invested, us those who had 
made the subject a life study, He submitted that the tramways 
of Haddersfield, Plymouth, Leeds, and Glasgow were being worked 
at a loss, and stated that after the decision of the House of 
Commons Committee in regard to the Glasgow Bill, the Glasgow 
Corporation would have to keep their tramway accounts separately, 
and not be able to charge any losses upon the rates, and that very 
soon the figures would ve forthcoming to show how much the 
municipal working of those lines was costing the ratepayers. In 
conclusion, he urged upon the members the necessity for making 
the Institute more useful, more progressive, and more efficient in 
restraining hostile legislation and in promoting that of a beneficial 
nature. 

Mr. J. G. B. Elliot—the secretary—having read the annual re- 
port, a discussion took place in reference to the report presented 
to the Newcastle Corporation some months ago by Mr. W. G. 
Laws, M.1.C.E., the city engineer, who recommended the intro- 
duction of the cable system in Newcastle. 

Mr. A. Dickinson considered that Mr. Laws had dealt with the 
figures as to cost of construction and working in a cavalier fashion. 
It was suggested in the report that a cable line could be put down 
for £10,000 a mile of single track, but it could not be carried out 
for anything like that sum. The expenditure in the case of the 
Birmingham line was considerably more than that sum, and he 
believed that was also the case in Edinburgh, whilst the latest 
example at Brixton had increased the po outlay by approxi- 
mately £200,000. Then, again, the probable working expenses had 
been stated as 4‘5d. per car mile. At Birmingham, however, the 
figure was not less than 6d., that was also the experience on the 





taking at half price, better results should accrue, He considered 
that there was no better form of traction than steam power. 

Mr. Wm. Mason, who had seen the Leeds Corporation report on 
the working of the tramways during fourteen months, stated that 
the profit made amounted to £56 
— J. Platt observed that in Southport horse traction was the 

S| 

Mr. Scott Russell said that if Mr. Laws had reported in favour 
of the cable system for Newcastle no one could have said anything, 
but he thought that he had set himself the mission to find out what 
was the best method for all purposes. Mr. Siemens had demolished 
the arguments made against the conduit system, which the speaker 
considered would have a future before it in this country. 

Mr. Percy Sellon was of opinion that Mr. Laws had gone to the 
wrong source for details of the Budapest line, and that the voice 
of Mr. Colam appeared throughout the report presented to the 
Newcastle Corporation. 1t had been suggested that with the con- 
duit system the car wheels would in time drop into the conduit ; 
but no such case had ever been known. The cable system pro- 
pane by Mr. Laws would be so costly as to prevent any profits 

jing earned, as it would be necessary to put down a mixed system 
in that city. 

Mr. W. Neale referred to the various systems employed by the 
Birmingham Central Tramways Company. As to their steam cars 
in operation on three lines, the company would be glad to remove 
those cars, and substitute the cable system. The district served b 
the storage-battery cars was suburban, and there was not muc 
traffic for them to deal with. The cars had proved a loss, but that 
was not due to any inherent defect in the system; the horse lines, 
too, were a loss every year. 

Mr. George Cawley, M I.M.E., then presented a paper on the 

“Thwaite-Cawley System of Electric Haulage.” e special 
feature of the system, which is of the open conduit type, is that 
it enables the present tramway rolling stock to be utilised for 
electric haulage without alteration, the cars being hauled by 
electric locomotives travelling upon rails, in a culvert constructed 
below the street level. In giving a general outline of the system, 
the author pointed out that the culvert is made either of brick- 
work or wrought iron or steel plates, being in the latter case 
riveted up in convenient lengths. It is 2ft. 9in. wide and 2ft. tin. 
high. The slot in the culvert is gin. wide, and it accommodates 
a driving bar ,°,in. thick. The two girders forming the slot are 
kept equidistant and rigid by tie bolts and also by angles. Longi- 
tudinal wooden sleepers rest upon the floor of the culvert, and 
are bolted to itssides. To these sleepers are spiked fiat-bottomed 
steel rails weighing 27 lb. per yard. Along the roof of the culvert 
are placed notched supports for carrying insulated feeders, and 
the return part of the circuit can be arranged by an insulated 
conductor with feeders similar to the conductor carrying the high 
potential current from the power station to the motors, These con- 
ductors are made of a dovetailed section of channel iron, and are held 
in position by porcelain insulators bolted to the roof of the culvert. 
Each rigid length of conductor is separated by an arranged 
distance from the adjoining lengths, but is electrically connected 
by copper strips. Two methods are provided for the collection of 
the current, the assumed pressure being 500 volts. In the first it 
is conveyed by a pair of trolley wheels or by a single trolley wheel 
—where the return is made through the rails—running along the 
conductors and kept in contact by means of a spring. In the 
alternative method the circuit connection between the culvert 
conductors and the motors can be made by means of a slider or 
tongue-piece arranged to slide along the conductor. Coming to 
consider the method of electrical and hanical tion 
between the electric locomotive in the culvert and the tramcar on 
the street level above, the author proposes to use either a 
‘*dummy ” car coupled to an ordinary car, or to use the latter 
alone. The dummy is usually carried upon three wheels—a pair of 
wheels running upon the tram line, and a centre wheel with a 
double tread and centre flanger running upon the slot girders. The 
dummy is driven by a flat bar passing upwards through the slot 
and affixed to the hauling locomotive in the culvert, and is attached 
by means of a short link or special connecting piece to the 
ordinary spring draw bar of the tramcar. On the dammy is 
arranged the switches, rheostat, and other controlling apparatus. 
The current is conveyed to and from the dummy by insulated 
copper strips embedded in the driving bar passing through the slot, 
Of course where the use of adummy is dispensed with, the con- 
nection is made directly to the tramcar. The hauling locomotive 
is equipped with two gearless motors of, together, 16-horse power. 
As the upper surface of the rails within the culvert is some dis- 
tance above the culvert bottom, the hauling locomotive can be 
located partly below the rail level, and much smaller driving wheels 
can consequently be used than where the motor armatures are 
mounted upon the caraxles, The adoption of small driving wheels 
permits the motors to run at a higher speed than is possible with 
a gearless motor arranged on the car axles in the ordinary way. 
The driving wheels are about Sin. in diameter, and at eight miles 
an hour the motors will run at 352 revolutions a minute. Pro- 
vision is made to get a greater tractive effort than that due to 
gravity on starting the car, or on ascending a gradient, and also for 
removing mud, water, or dirt from the culvert. It is estimated 
that the cost of constructing the culvert would amount to £12,000 
per mile of single line, and the system is proposed both for tram- 
car haulage and for towing canal boats. 
Mr. Anthony G. New read a paper dealing with the employment 
of ‘The I.E.S. Storage Battery for Lighting and Traction.” In 
briefly describing the I.E.S. plate, the author stated that it is 
made of lead shaped into a grid, which is fitted with strips of per- 
forated sheet celluloid. The active material being then laid on, 
the plate has a surface entirely composed of the lead oxide. It is 
then slipped into a perforated envelope of celluloid, and after 
having been formed by charging, the plate becomes solid and com- 
pact. Itis, however, claimed that the plate is capable of free 
expansion and contraction to the required extent, and that no 
movement of the particles of the active material can occur, As an 
instance of the high capacity of the plate, the author stated that 
experiments show this to be from three to five times that of an 
electrical a storage plate of the same sizo and surface, and that 
it is capable of standing heavy charges and discharges, and that no 
deposit is formed at the bottom of the cell when the battery is 
subject to considerable vibration and jolting on rough roads. This 
type of accumulator is now being used for lighting cars on the line 
of the North Staffordshire Tramway Company. As far as traction 
is concerned, it is estimated that the complete battery equipment 
for a tramcar similar to those operated by the Birmingham Central 
Tramways Company would weigh 27 cwt., and that the actual 
cost of current would amount to 4°032d. per car mile, 
The discussion on these two papers was taken together, With 
regard to the Thwaite-Cawley system, it was suggested that it 
did not possess any advantages over existing methods, that there 
would be difficulty in connection with dirt and water in the 
culvert, and that as the system has not been tried and was subject 
to modification, there was little material for discussion, The 
I. E. 8. battery was placed in the same category in that it had not 
yet been tested for tramway work, but it was mentioned that a 
trial of this type is to be made by the Birmingham Central Tram- 
ways Company, 

Mr. H. Penn submitted for the insp of s a tram- 
way cleaner, devised by Messrs, Nobes and Jackson, This appli- 
ance, which has been adopted by several tramway companies, 
consists of two cylindrical castings, one of which slides freely 
within the other. The outer one is secured to the rolling stock, 
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Edinburgh and Northern line, and he thought the cost per car mile 
on the London tramways line would not be even as low. 

The President observed that those who disagreed with Mr, Laws 
had been afforded an opportunity of discussing the matter. Mr. 
Siemens had differed from the views of that gentleman, and had 
placed his opinion before the November meeting. 

Mr. Wm. Turton, who bad worked the Leeds tramways, said 


scraper is fixed, The scraper cleans the flat as well as the 
groove of the rails, and is the only part of the appliance subject 
to wear. 
which can be a 


the pivoted arm out of its normal vertical position is sufficient to 


and to the inner is attached a pivoted arm, to which the actual 


The b nab ae arm is kept in place by an internal spring, 


justed so that the pressure necessary for forcing 


roove. Th 


to lift itself clear of any serious obstruction. The scraper is 
lowered when it is desired to clean the rails, and is raised when 
it is no longer required, This movement is effected by means of 
a lever, which forces the inner cylinder to slide up or down within 
the outer casing. The scrapers are automatically kept in the 
grooves on ing round curves, and they also adjust themeelves 
to the swaying of the rolling stock, 








EMIGRATION PROSPECTS. 

THE July circulars of the Emigrants’ Information Office and the 
annual editions of the handbooks sbow the present prospects of 
emigration. There is no demand for mechanics in Canada, and in 
large towns like Montreal, Toronto, and Winnipeg, many men have 
been unable to obtain employment in their respective trades, 
Farm labourers who intend to emigrate this year should start at 
once, as farmers seldom take on fresh hands after the harvest is 
over ; the demand for female servants in towns and on farme is 
still unsatisfied. The lowest fare to Australia has been raised, 
and now stands at £14 14s. a head. In New South Wales the 
long-continued troubles at the collieries appear at last to be settled, 
as the miners have resolved that all strikes should cease, and that 
terms should be made with the employers, The Superintendent 
of the Government Labour Bureau at Sydney recently reported 
that there were from 8000 to 10,000 persons unemployed in that 
city and the suburbs, and that others in search of employment 
were coming in from country districts, Large numbers of coal 
miners, positors, clerks, ts, men in the building 
trades, professional men, and especially of general labourers, had 
registered themselves as unemployed during the past year, most of 
whom were sent up country to prospect for gold, and had done 
fairly well. The rates of wages during the year showed a reduc- 
tion all round, but the cost of living also has fallen, and is now very 
small, The report of the Royal Commission on the Civil Service 
states that the service is considerably overmanned and overpaid, 
and recommends various reductions. In Victoria there is no de- 
mand for more labour, trade being still very depressed. The latest 
returns of Victorian manufactures generally show considerable 
decreases in the number of men and women employed ; but in a 
few industries, such as butter and cbeese factories, the numbers 
have risen. The harvest returns for 1894-5 show, as compared with 
those of 1893-4, a large decrease in the yield of wheat, but in- 
creases in the yields of oats, potatoes, hay, and especially barley. 
The export of butter has largely increased, but that of cheese 
is small, There is a good opening in the dairying industry for 
experienced men with a little capital. To alleviate the general 
want of employment in the Colony, the Government is starting 
as many public works as possible, and is employing considerable 
numbers of men in reducing the gradients on the railways, and in 
the reclamation of swamp land, 

In South Australia there is no demand for mechanics anywhere ; 
in country districts the principal demand is for married couples for 
farms and stations, shearers, grooms and coachmen for private 
service, shepherds, married farm labourers, with or without 
daughters able to work, lads for farms, single men for hotels and 
private service, country blacksmiths, single farm labourers, 
ploughmen, &c., but there is a large supply on the spot, and there 
is no opening for fresh hands. 

In Queensland the supply of mechanics in the building and other 
trades at Brisbane, Bundaberg, Xc., is quite sufficient, but in parts, 
as round Rockhampton, a few ploughmen are wanted. In Western 
Australia experienced gold miners with a little money can do well, 
but there is no general demand for mechanics ; land is inexpensive 
and offers good openings to small farmers. Tasmania is well sup- 
plied with all kinda of labour, and the wages of miners on p me of 
the West Coast have been reduced ; the cost of living has declined 
during the last year or two. In New Zealand trade, especially in 
the large towns, has, with few exceptions, been dull; but in spite 
of the depressed times, mechanics can do better there than in 
Australia, and great facilities are offered to agriculturists who wish 
to take up land. With a view to helping the unemployed and pro- 
moting land settlement, the Government is initiating in both 
islands a large scheme for road making and the erection of saw- 
mills, to be worked as far as possible upon co-operative lines, 

The fare to Cape Colony is now as low as £8 8s, Considerable 
numbers of emigrants have continued to arrive in the Colony for 
some time past, with the result that many of them, and eqpanahs 
those who remained in Cape Town, have been unable find 
employment. It is unadvisable, therefore, for persons to emigrate 
to the Colony at the present time unless pm | have a little money 
to keep them on arrival. The supply of qualified teachers 
for the lower grades of schools is still far short of the demand, 
although there are promising signs of change ; in the case of first 
and second class schools the supply is much better. In Natal work 
has been very dull in the building and other trades at Pieter- 
maritzburg, and several hands at the woollen factory at Newcastle 
—the only one in the Colony—have been discharged. It should be 
noted that the police in British Bechuanaland are recruited locally, 
and that there is a sufficient supply of recruits on the spot, 











Tue CenrRaL Lonpon RalLway.—It will interest a very large 
number of people at home‘and abroad, including electrical engi- 
neers, to learn that the directors of the Central London Electric 
Railway have instructed their engineers, Messrs, Fowler, Baker, 
and Greathead to proceed at once with the construction of the 
works, the cost of which will be £3,244,000. Itis a line which 
has been for years sorely needed, and it is exceedingly gratifying 
to find that the recent meddling faddist council control has not 
succeeded in driving capital away from every project. 

Tue Evectric Licht In BuRMAH.—The whole of the electric 
light installation for the new Government House, Rangoon, has 
been supplied to the order of H.M. India Office by Messrs, Henry 
F, Joel and Co., of Wilson-street, Finsbury-square, London, under 
the supervision of Mr. W. H. Preece, C.B., F.RS., and consists of 
two Joel patent dynamos, each capable of lighting 250 lamps, to- 
gether with main switchboards and distribution switch and fuse 
boards, all fitted in polished teak cases, and especially constructed to 
withstand the heat and moisture of the climate. ere are nearly 
400 lamps fitted, of which eleven are of 200-candle power. The 
lamp fittings are designed to agree with the beautiful decorative 
architecture. Fall details and carefully made plans and descriptions 
were sent by Messrs, Joel and Co, with the materials to facilitate 
the erection of the plant. The two engines and two boilers were 
supplied by Messrs. Davey, Paxman, and Co., of Colchester. The 
engineer in charge at Rangoon officially reported that the quality 
of the materials was of the highest character. 

ENGINEERING FrREWORKS.—The members of the International 
Railway Congress will dine at the Crystal Palace on Monday even- 
ing next, the 8th inst, After dinner, which will be served in the 
Concert Room for about a thousand guests, there will be an extra- 
ordinary display of fireworks by Messrs, C. T. BrockandCo, The 
special devices include a fire portrait of his Royal Highness the 
Prince of Wales, President of the Congress; a mechanical and 

pictorial piece representing the — ‘‘Locomotion,” which in 1825 

drew the train at the opening of the Stockton and Darlington Rail- 

way, the first ever constructed ; also a typical modern locomotive 

engine. Both of these engines will traverse a —_ portion of the 
terrace, reproducing their movements as accurately as is possible in 
pyrotechny. There will also be a pictorial device, specially designed 
for the occasion, emblematic of railway enterprise and its inter- 

national character. The leading feature of this fire picture will be 
a medallion portrait of George Spephenson, the pioneer of railways, 

flanked on one side by a representation of a railway tunnel with a 

train emerging from it, and on the other side by a representation 

of the Forth Railway Bridge. These portions of the device are 
intended to illustrate the triumph of railways over natural objects 
by land and sea. Surmounting the central medallion be 








that the company made an average dividend of 5 per cent. for 
twenty years, and that as the Corporation had acquired the under- 
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HORIZONTAL BAND SAW 








A NEW HORIZONTAL BAND-SAW MACHINE. 


Ar Messrs. Ransomes’ Battersea Works, Battersea Foundry, 
some interesting trials of a new log band-sawing machine 
were made on Tuesday, May 21st. The machine, which 
is the invention of M. Landis, a Swiss, whose patent rights 
are held by Messrs. Ransome and Co., Stanley Works, weighs 
11 tons, and occupies without counter-shait or carriage a 
floor — of 14ft. by Gft. The saw-blade is carried by two 
wrought steel pulleys 5ft. in diameter, and is 38ft. long, Sin. 
wide, and runs horizontally at 7000ft. a minute. The saw 
blade runs without any intervening material on the metal 
rim of the pulleys, the teeth projecting sufficiently 
beyond the edge of the pulley to clear the set. The saw 
pulleys are carried on a horizontal casting having an adjust- 
ment for altering the distance between them to suit saws 
of different lengths and to vary the tension on the saws. 
This casting rises and falls on two large screwed vertical 
columns, which rotate by means of self-acting gear in 
order to vary the height of the saw. A disc facing 
the operator indicates the position of the saw, and close to 
this disc are four levers, the first for starting and stopping 
the machine, the second for lifting the saw blade, the third 
for controlling the backward and forward motions of the 
carriage, and the fourth for varying the feed. The log is 
carried on a travelling table 28ft. long, which consists mainly 
of wrought steel girders rigidly connected together trans- 
versely. The return motion of the carriage is fixed at 600fc. 
a minute. The machine requires for foundation a block of 


concrete 10ft. by 3ft., all the machinery being either on or | 
above the level of the ground. The machine can be driven | 
direct from a portable engine, and is thus suitable for forest | 
work, Only two belts are required for driving all the motions. | 


As much as from 40 to 80 superficial feet is cut per minute in 
hard woods, such as teak, and from 100 to 200 superficial feet 
@ minute for softer woods. The saw blade should be changed, 
in the case of teak, every quarter of an hour to every half 
hour, according to the speed, and in that of soft wood at pro- 
portionately longer intervals, say every hour and a-half. 

Among the logs that were sawn into planks during the 
afternoon of May 21st were elm, American white wood, 
mahogany, karri, and oak. The cutting was in every case 
true, and left nothing to be desired. Wesaw elm planke, 
14ft. by 3ft., sawn off in one minute. The machine is nota 
veneering machine, yet we saw planks of the thickness of 
sin. most satisfactorily cut. Still this is virtually outside 
the legitimate scope of the machine, which has advantages 
enough to recommend it. 

The following interesting results were obtained with teak, 
the horse-power measurements being taken by Messrs. Ran- 
some’s staff : — 
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The cost of a 4ft. Landis band saw machine, to saw logs up 
to 28ft. long, fully equipped, with =!! the necessary tools and 
appliances for sharpening the saws and keeping them in | 
order, is £1600. The machine uced for the trials has been | 
purchased by the Javasche Bosch ixploitatie Maatschappij, 
Amsterdam, whither it will shortly be shipped, and where it 
will be used for sawing Java teak in large quantities. 








HYDRAULIC COPYING PRESS. 


THE hydraulic letter copying press here illustrated, is the | 
latest labour-saving device we have seen for office use. It has | 


an ascending ram carrying the bottom plate, and is arranged 
to work with water from the ordinary mains—where the 
pres ure is above 80]b.—to which it is connected by a gin. 
lead pipe. It is fitted with a two-way valve, to which the 
connections are made in a simple manner. The waste water 
may be led to a convenient drain, or, as it is not soiled, may 
be used at a lower level. 

The advantage of the apparatus is, that & boy or girl can 
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DENISON’S HYDRAULIC PRESS 


apply as much pressure as a man without any fatigue, and 
| the work is much more rapidly done. All that is required 
| is to push the valve handle one way or the other. The ram 
| is packed with a U leather and brass ring, and gives no 
trouble whatever through leakage. 

The design and workmanship are good. These presses are 
in use in London, Manchester, Leeds, and Bombay. The 
makers are Messrs. Samuel Denison and Son, of Leeds, and 

| we understand that a patent has been applied for. 


BIRMINGHAM AND ITS CANAL CONNECTIONS 
WITH THE SEAPORTS.* 
By W. H. WuHeEeE er, M. Inst. C.E. 

BIRMINGHAM might be regarded as the most central town of 
| Eogland. The trade and industries of the district are of a charac- 
| ter specially adapted for. carriage by water. In and around the 
| town there exists the largest network of canals of any part of the 

kingdom, and over these there passed a greater number of tons 

per mile than on any other system. From Birmingham radiate a 

series of waterways, which put it in communication with the 

Thames, the Humber, the Severn, and the Mersey. These canals, 

however, practically remain in the same condition as when they 
| were originally constructed, and very little has been done to adapt 
them to the altered conditions of the present day and to enable 
them to fulfil modern requirements. Owing to its inland position 
and distance from the great porte, a system of properly developed 
waterways is of the utmost importance to the maintenance and 
prosperity cf the trade and manufactures of the district. 

C.nals are eminently adapted for the conveyance of the minerals 
in which the Federated Institution of Mining Engineers is interested, 
and of those products for the manufacture of which coal forms an 
essential factor. The Institution is therefore to be congratulated 
| on having sfforded an opportunity for eliciting information of a 
| valuable character from the papers which have been contributed, 
| and the writer expresses his thanks for being allowed to add some 
| farther comments, It was remarked at the meeting by one of the 

members of the Institution that the mcst important thing to be 
| done in furthering the prosperity of the mining industry—and 
| generally that of the country—was to cultivate foreign trade, and 

that the great drawback to this at the present time was the rates 
| which had to be paid for transport compared with other countries. 
| For economical transport it is essential that any large manufac- 
turing district should be placed in direct communication with one 
of the great seaports by an efficient system of waterway, both as 
| @ means of conveying manufactures and minerals for export and of 
| conveying the food and other materials imported ; and also asa 
| means of keeping down railway rates by an independent peti 
| tive system. Any district that is not so provided can only carry 
| on its trade at a considerable disadvantage, as compared with those 
| equipped with this advantage. Leeds, Manchester, and Sheffield 
have all realised this fact ; the former by improving existing water- 
ways and assimilating as far as possible the methcds of conducting 
its transport service to that of the railways ; Manchester by making 
the city itself a seaport; and Sheffield by freeing its waterways 
from the domination of the railway interest, and .by obtaining 
powers to adapt them to modern requirements, and to allow of the 
— of moderate sizsd sea-going steamers up to the heart of the 
wn. 

Birmingham, to whom, from the nature of its trade, efficient 
water communication is even of more importance than to any of 
these towns, does not yet appear to have realised this fact, and 
remains, so far as water transport is concerned, in the same con- 
| dition as before the advent of railways. Notwithstanding the con- 
| vineing fact of the value cf canals, as evidenced by the large traffic 
carried on along the waterways in the immediate neighbourhocd, 
practically nothing has been done to bring these up to modern 
requirements. Small locks, shallow water, and horse-haulage of 
boats of small tonnage still reign as in former days. The com- 
panies which control the several systems round Birmingham have 
taken no steps to provide steam haulage, or to act themselves es 
carriers, cr even to adopt the conveniences efforded by railway 
transport. The whole traffic is left to the slumbering energy of 
the bye-trader and barge-owner. All attempts to open up an 
improved waterway to the seaports have hitherto failed, and the 
advantages to be derived from economical transport by water still 
lie dormant. 

The full value of a waterway cannot be realised so long as old 
ways and antiquated customs are maintained, nor until the service 
conforms to modern ideas and requirements. Since the advent of 
railways the functions of canals have changed, and all attempts to 
maintain them with commercial success on the old footing must 
fail. During the last few years considerable attention has been 
directed to the subject of canals and water transport, and a very 


* Paper read before the Federated Institution of Mining Engineers at 
Birmingham, February, 1895. 
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great number of papers and pamphlets have been written on the 
subject. The essence of these consists in a lament that a portion of 
the canal system has fallen into the hands of the railway com- 
panies ; and in a comparison between our canal system and that of 
France and Belgium. As regards the former, where the necessity 
arises the remedy can be secured, as in the case of the 
transfer of the canals belonging to the Manchester, Sheffield, and 

Lincolashire Railway Company to an independent zg t 
As regards the second, the analogy does not hold good. The cir- 
cumstances of this country and those of France and Belgium are 
entirely different. In the latter the waterways are owned by the 
State, and the works of improvement are carried out by the 
Government. In England, every work of the kind is carried out 
by private enterprise, and must have a reasonable chance of com- 
mercial success to be taken up. Again, England is a sea-girt 
nation, with no less than eight first-class ports in a coast line of 
1820 miles. Communication between these by coasting steamers 
is therefore easy, and can be accomplished in much less time and 
at less cost than by canal, There is no large manufacturing town 
in Eogland that is more than about eighty miles in a direct line 
from a first-class seaport ; and taking the country south of the 
Firth of Forth there is only 42} square miles to each mile of coast. 
France has only two first-class ports, one in the north and the 
other in the extreme south, over a coast-line of 1360 miles. Its 
capital city is 100 miles from the nearest seaport, and the towns in 
the centre of the country are from 250 to miles from either 
Havre or Marseilles. For every mile of coast-line there is 162 
square miles of country behind it. Bslgium has one large seaport 
and only 50 miles of coast-line, with 227 square miles of country 
to every mile, Germany has only two first-class seaports, both 
situated on its northern coast ; Frankfort and Berlin are distant 
from these about 250 miles, and for every mile of coast-line there 
are 231 square miles of country. The necessity of an extended 
system of inland water communication for the distribution of 
produce and materials is therefore of far more importance in these 
countries than in England, 

_ The numerous opportunities which the writer has had of con- 
sidering this subject has convinced him that the main service to 
be rendered by canals in this country is by affording communica- 
tion, between large inland towns and the seaports, for the convey- 
ance of heavy produce where quick oe | is not essential ; and 
that it is only on such lines that it will pay commercially to 
expend capital in enlarging and improving the existing canals. 
For such a service the waterway requires to be sufficiently large 
to allow of the pare a of steamers carrying goods in boats of 
sufficient size, and moved at a speed adequate for a reduction of 
the working expenses to a minimum, and of such a character as to 
be able to navigate along the coast or across the Channel to the 
Continent. Such a waterway would be provided if the dimensions 
of the Aire and Calder system were adopted, namely, locks 215ft. 
long, 22ft. wide, and 9ft. depth of water. 
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such as tea ; (2) those we can produce, such as wheat. On the first 
the duty is, as a rule, wholly ‘omg by the consumers ; but it is 
widely different in the case of the second. Here the action of the 
duty is regulated by the internal competition the foreign import 
has to encounter. If the removal of the duty should lead to an 
increase in the import, and as occurred in the case of wheat after 
the ls, fee was abolished, to a corresponding decrease in home pro- 
tion, leaving the supply as before, prices which are fixed by supply 
and demand will not be affected. Home production has simply 
been displaced by foreign. The importers escape the duty, and the 
consumers not only gain nothing, but have to make gocd—in 
another form—the revenue so recklessly thrown away. 

But I like to get to close quarters with these free traders—to the 

ion of hard facts, in preference to that of theory, Will 
“W. A. S. B.” seriously contend that the having to pay a fee of 
ls. a quarter caused a single quarter of wheat to be withheld, 
which, but for it, we should have received? Between what we 
produced and imported, we had of wheat and flour on the average 
per annum, per head of population, during the years 1865-9, 339 1b., 
and the price averaged 533, 7d. per quarter, ca, during the 
five years 1870-4, 340 1b., and the price averaged 55s, per quarter, or 
1s. 5d, more than it did when wheat was charged with the shilling 
fee. ‘‘If this was remission of taxation,” where does the remission 
come in? Can he show that the people in these isles have been a 
penny the better for the change, or can he controvert my conten- 
tion that these £37,881,554, had the shilling fee been retained, 
would have been paid by foreign importers, and that in its absence, 
seeing how enormously taxation has since increased, they have 
simply come out of the pockets of the British taxpayer, and if so, 
have not these millions, with the accruing interest, in all 544 
millions, been national loss ? 

The late Mr. John Caoningham, of the firm of Merry and Can- 
ningham, told me, **When the States added and again added to 
their duties on iron, I had to set my brains to work to cut down 
cost in every way, to enable me to squeeze in and pay the duty, 
for in no instance had the increase in the duty led to an 
advance in prices in the American market,” or as stated by 
Professor Nicholson, ‘‘ Our producers’ prices must be lowered to 
enable us to creep through tbe protection barriers,” Is this not 
the universal experience of all exporters of domestic produce? And 
what have our opponents to set against it but appeals to economic 
truths, not only inapplicable, but which they do not attempt to 
define, still less comprehend! If your correspondent is still 
wusatisfied, I would recommend him to get my book “ British In- 
dustries and Foreign Competition,” published by Simpkin, 
Marshall and Co., where he will find, in the chapter on ‘‘ The 
Consumer and the Duty,” an overwhelming mass of evidence to 
prove that my contention is correct. 

We may go further, and assert that a duty not unfrequently 
has the effect of actually lowering the price to the consumer to 
an extent which, but for the encouragement it gave to internal 
production, would have been impossi 





A waterway capable of navigation by g s has 
already been provided from the Severn to Worcester, as described 
in Mr, Marten’s paper, and there now only remains the thirty 
miles of canal from Worcester to be improved to complete the 
system to Birmingham. In the competition which prevails between 
Great Britain and other countries in the carrying trade of the 
world, the size of ocean-going vessels is continually being increased, 
and it is not an unusual occurrence for cargo steamers tradip 
between this country and the more distant colonies to carry 10, 
tons of cargo in one bottom. The draught required for vessels of 
this size makes only ports of the first-class available for them. 
The tendency is therefore for the import and export trade of the 
country to concentrate at these large seaports, and for cargoes to 
be distributed to the smaller seaports by coasting steamers, This 
practice already prevails toa considerable extent, and an inland 
town that has a waterway of sufficient capacity to allow of the 
passage of one of these coasting steamers, carrying from 100 
to 300 tons, has all that is required. 

With the exception of certain localities, where there is a large 
local trade of a nature suitable for water transport, it is only the 
canals connecting large towns and seaports that it would pay to 
bring up to a first-class standard. The second-class canals may be 
made to serve an usefal p and pay a moderate dividend to 
the owners as feeders and distributors, and by performing those 
functions in agricultural districts which it is now sought to pro- 
vide by light railways. For these p boats carrying small 
cargoes at small speeds are sufficient. Without any great struc- 
tural alterations, such canals if adapted to the modern system of 
transport and the service more nearly assimilated to that of the rail- 
ways, might be made to serve a very useful purpose, not only as 
an economical means of conveyance, but as keeping prices within 
moderate limits on the railways. 

_ Mr. Wells, in bis paper, attention to the deplorable condi- 
tion of the canal system between the Thames and the Severn, and 
intimates that this is one of the main systems that should be 
developed into a first-class canal. From this opinion the writer 
differs. The necessity for water communication between the 
Thames and the Severn is admitted, but this can be accomplished 
in less time and at half the cost by small coasting steamers than 
by the canal system, even if improved. The distance round the 
coast may be considerably longer, but less power would be ex- 
perme in driving a boat in open water than in hauling the same 
oad in several small barges ugh a shallow and narrow water- 
way, and in raising and lowering it nearly 500ft. above sea level 
through 165 locks, 

Birmingham is situated about an equal distance from the Thames 
and Humber seaports on the east side, and about half that distance 
from the Mersey and the Severn on the west. The main difficulty 
to be overcome is the ascent and descent of between 400ft. and 
500ft. above sea level, With modern appliances this forms no 
serious objection. The question of the most advantageous seaport 
with which to connect is lucidly set forth in the paper by Mr. 
Vernon-Harcourt. The writer agrees with Mr. Vernon-Harcourt 
and Mr, Marten that the plan laid out by Mr. Keeling offers the 
greatest advantages, and that the Severn is the natural seaport 
for Birmingham. The length of canal from Birmingham to 
Worcester that would require improvement is only thirty miles, 
and the cost by this route is considerably less than that of any 
other scheme that has been proposed. It is useless to attempt any 
scheme that will not offer a reasonable prospect of being commer- 
cially successful, and the expenditure of £600,000 for this outlet 
seems much more likely to give a return than the £5,000,000 
estimated for the Weaver route, 

A canal system affording accommodation to steamboats of 
300 tons, and capable of coast navigation, would at once give to 
Birmingham sea communication with Bristol, Cardiff, Swansea, and 
the other Severn seaports ; and also with Liverpool, the Thames, 
and with Rouen, Antwerp, Paris, and all Continental seaports. 
Considering the immense advantage which such a scheme is likely 
to confer on Birmingham by giving it an outlet to the sea, and 
on Cardiff by affording it facilities for the import trade which 
it so much desires, it is a matter of surprise that communica- 
tion with the sea by a canal of adequate dimensions has been so 
long deferred. 








LETTERS TO THE EDITOR. 
(Continued from page 12.) 


FREE TRADE AND NO TRADE. 


Sin,—From ‘ W, A. 8. B.’s” remark that my ‘summing up at 
compound interest of remission of taxation as a loss to the nation 
is probably meant to be humorous,” I conclude that he is one of 
those who, notwithstanding all they see g on around them, still 
cling to the old exploded fallacy that ‘‘ there never was a duty that 
was not paid by the consumers.” 

There are two classes of imports: (1) Those we cannot produce, 





possible, 

Here is au instance. In 1865 the United States imposed a duty 
of 45 per cent. on steel rails, The price was then 127} dols. in 
gold. Theiron and steel ind — since so grown and prospered 
in the States that it is now the largest in the world. Had there 
been no such duty imposed, is there anyone simple enough to 
believe that, undersold by our manufacturers, this industry could 
have grown as it has, that the price in our market would be so 
low as it is? or that had they been compelled to purchase their 
rails abroad, we should have seen such a development of their rail- 
way system? But mark what the States have gained :—(1) Their 
iron and steel industry is now the largest in the world ; (2) they 
have given employment to hundreds of thousands of their people ; 
(3) they obtained a large revenue from the duty ; and (4) they 
pat it in the power of their consumers to purchase rails at 23 dols, 
instead of 1274 dols., though some portion of the difference is no 
doubt to be credited to decreased cost of production. All this, 
if I understand ‘‘ W. A. 8S, B.,” is to have ‘‘no trade,” and is not 
‘ national gain.” 

How long are we to have dust thrown in our eyes by being 
referred to the depression in America, as solely caused by the 
McKinley tariff, with which it has as much to do as the man in the 
moon, and as if Protection had not existed in the States before its 
introduction, under which they enjoyed a career of commercial 

rosperity unexampled in the history of the world? Besides, the 

cKinley tariff was not Protection, but virtual prohibition—a very 
different thing. The depression from which they are suffering is 
simply the result of an unsound monetary system. 

Stripped of all the high-sounding platitudes of the Free Trade 
school, what do we find to be the sole difference between the fiscal 
system of the country, which, while it boasts of its being free 
trading, yet levies more from Customs duties than any nation in 
Europe—no less than £34 millions on tea, £24 millions of which is 
iclelan tea which comes from its own subjects in India and Ceylon 
—and that of other countries? Simply this, we elect to levy duties 
on what we cannot produce, they on what they can produce ; on 
the principle oom that if a foreign industry can undersell it, 
no British industry shall be allowed to live. 

Allow me to point out an error in my last letter, which appeared 
in your issue of the 14th inst.; ‘‘ elect to buy” should read “elect 
to levy £20,000,000.” A. WILLIAMSON, 

Edinburgh, June 15th. 


S1r,—Your correspondent, Mr, Williamson, should observe that 
I, like ‘‘ Trader,” was — for facts and not for quotations from 
text-books. He really would do well to keep clear of Adam Smith, 
for the passage he quotes is the great Scotchman’s refutation of 
the opinion that ‘ exports are the true index of a nation’s advance 
in prosperity.” It is a little difficult to understand how a man 
comes to express his approval of two contradictory propositions in 
one letter, 

Neither did I ask to be told what is self-evident. It may be 
self-evident that the earth is flat, and that the sun goes dail 
round us; but it is not fact. Aad so with Mr. Williamson’s divi- 
sions of profits among foreigners. What is clear is that the 
£180,000,000 or the £400,000,000 come here and are divided 
among our people as wages, profits, interest, &c. By so much we 
are the richer, and by so much are others short. This is in the 
evidence. What I ask for are facts as to the per contra—what the 
foreigner gets. So far we have had a fancy division of a fancy 
sum. Let us have proof that these millions of money left our 
shores and reached the foreigner. When this is given, we shall 
have something to go on, and can talk politely of lam and the 
rest, and discuss the century or so by which English trade preceded 
English manufacturing supremacy; and Mr, Williamson’s astound- 
ing claim that 1873 was a period of Protection here. We may see, 
too, how his statement that the average effect of the sliding scale 
was zero corresponds with the proposition that the average pres- 
sure on a locomotive piston is zero, from which it is self-evident that 
the thing won’t work. 

I agree with ‘‘ X.” that when our soil and climate are done 
justice to, there will bea better demand at home, if not for cotton, 
at least for woollen _—_ My difference is as to what constitutes 
justice. But why does he not tell us the grounds on which his 
one Free Trader defends our position? Finally, if anyone is dis- 

ed to take literally the second half of the heading—for which, 

y the bye—I am not responsible, let him remember that since 

1874 our trade has increased over 50 nee cent., when the values 
are corrected for the appreciation of gold. 

I might add that the reputedly prosperous period of English 
agriculture were the years 1700—1763 or so, during which the 
quoted prices of wheat pass 40s, in thirteen years only, and in 
po man 4 years ny under 303, The a in ~— during the 

rimean War is not surprising, seeing our it supplies 
previously came from Russia, W. A, Ss. B. 

S1r,—This subject seems to be beset with difficulties and 
puzzles ; not the least is to find the reason why ‘‘ W, A, 8, B,”— 





who seems to have the whole work of defending free trade thrown 
on his shoulders—will not give straightforward answers to plain 
questions, 

Perhaps the questions are not plain enough for him, though they 
seem quite simple and direct to me, so I venture to try my hand at 
framing one or two, 

Let it be supposed that we put a duty ad valorem of 30 per cent, 
on, say, builders’ iron joists. The duty will have to be paid either 
wholly by the British consumer, or wholly by the Belgian 
importer, or partly by one and partly by the other. To avoid 
complication, let us suppose that either the importer or the 
exporter pays the whole —_ 

If the exporter pays the whole duty, will not this country be the 
richer, by, let us say, £1 10s. on every ton of joistsimported That 
is to say, we shall have P se us with each ton of joists £1 10s, in 
cash, ill ‘' W. A. 8, B.” please say yes or no? 

If the importer pays the whole of the duty will that not leave 
matters just as they are now, because each ton of joists imported 
represents £1 10s. paid by the importer to the English revenue ; 
so that if only joists —- were imported, tea might be let in 
free, or a penny taken off the income tax. To reduce the question, 
however, to its simplest form, is not a tax of this kind Zz 
money taken out of one pocket and put into another? Will 
‘*W. A. S. B.” kindly answer yes or no to this last question ’ 

Finally, as money for national purposes must be got somewhere, 
why must a duty on, say, wheat be looked on as more wicked or 
impolitic than a duty on tea, and why should tea be picked out 
pac pone left free? Perhaps ‘‘ W. A. 8. B.” will favour us with a 
short explanation of the reasons why tea is taxed, although its 
production is a great British industry, for tea grown in India and 
Ceylon is grown by British enterprise with British capital, and 
wheat is not ; it also representing a great British industry. 


ANDREW J, WILSON, 
St. Heliers, June 26th. 


Sir,—In connection with the correspondence on the above in 
your columns, will you allow me to put this position :— 

(1) Before any British production can be ‘‘ brought to market” 
in the United Kingdom it is heavily taxed, b the p 
who produce it are heavily taxed all the time they are producing 
it. at taxation is certainly more than 10 per cent., and is lees 
than 20 per cent., say, on the average 15 per cent. 

(2) Bat a foreign article is ‘‘ brought to market” the moment it 
is landed in this country, and yet it has not contributed one farthing 
of taxation for the support of our good government, our police, 
our roads, and our excellent legal system. The foreigner there- 
fore enjoys for nothing all the benefits which are produced by 
taxing the home-made article certainly 15 per cent. Is that just’ 

(3) If every article from a foreign country imported into England 
were taxed 15 per cent. ad valorem (every article has to be valued 
in passing the custom-house), it would produce a very large revenue, 
which would go in reduction of the heavy load of taxes now laid on 
the shoulders red of the British working classes, There- 
fore a tax of 10 to 1 r cent. on all foreign goods imported 
would not be " Protection” but simply “ justice” to the British 
working classes, G, A, Hale, 

Penithon, Radnorshire. 





COLLISION WITH LOCK GATES, 


Sir,—Mr. McGlasson calls attention to an accident on the 
Welland Canal, when the gates of two locks were seriously injured 
owing to some mistake in the manipulation of the engines of a 
steamer passing through. To obviate such incidents he advocates 
the engines being worked direct from the bridge, and no doubt if 
some simple method of doing this could be devised it would have 
many advan 8. 

At present, however, there seems no prospect of such a principle 
being applied to large ships, and we must endeavour to improve 
existing means of communicating orders to the engine-room and 
ensuring such being correctly executed. 

It was to prevent accidents of the nature described—and several 
similar cases have come under my notice—that the audible 
direction indicator was devised. A general description cf this 
apparatus was given in your paper some time back, but as it has 
since been considerably improved, it may be desirable to state that 
it consists of an electric bell circuit connected with the engine- 
room telegraph on deck and the reversing gear of the engines. 
When the telegraph on deck is moved to ‘‘ahead,” ‘‘ astern,” or 
‘* stop,” a bell rings on the bridge and another in the engine-room ; 
these continue to ring until the engines are put in the right direc- 
tion, when they cease. If the engines are ty ed mistake put the 
wrong way, the continued ringing of his bell calls the attention of 
the engineer. The same thing on deck informs the captain that 
his order has not been carried out or has been wrongly executed. 
One advantage of this system is that, being a sound indicator, the 
eye of the captain or officer on deck need not be taken off the 
object, and the bell can be heard from any point from which he is 
conning the ship. 

A working model of the apparatus can be seen at this office, 
which can be inspected by those interested. 

8. EarDLEY-WILMOT. 

22, Great Goegntast, Westminster. 

une ° 


AUTOMATIC COUPLERS FOR RAILWAY CARS. 

Sir,—In the notice of the Exhibition of Railway Appliances on 
page 486 of your issue of June 7th, you refer to the multitude of 
American patents on automatic car couplers. It must be remem- 
bered, however, that only a small proportion of the designs are of 
any practical value, or ever get beyond the e of being patented. 
A type of coupler has been adopted by the ter Car Builders’ 
Association, and it is required that all couplers of this type, and 
there are numerous varieties, must couple with any other of the 
same type, the working parts being made to conform to contour 
lines adopted as standard by the Association. In 1893 there were 
about 1,243,000 freight cars in service, of which about 275,000 
were equipped with automatic couplers, and it is estimated that 
there are now at least 450,000 freight cars so equipped. Practically 
all passenger cars are equipped with automatic couplers, and a law 
weg on in 1893 requires that all freight cars in interstate traffic must 

fitted with antomatic couplers by 1898, These couplers have 
been found to effect an economy in repairs to rolling stock, and to 
very greatly reduce the danger te employés, 

A paragraph on 497 refers to the “ United States State Rail- 
road Commission.” ere is no such commission, but the recom- 
mendations quoted are those of the Railroad Commission of New 
York State, E, E, RussELL TRaTMAN, C.E, 

New York City, June 18th, 


THE RESISTANCE OF SHIPS. 


S1r,—From your editorial remarks on my letter cf March 18th, 
it might be su d that I was unacquainted with Mr. Mansel’s 
numerous wri , and that I consequently presumed that my 
observations were quite new and original. Such is not exactly the 
case. I have stu avery large number of Mr. sel’s Com- 
munications, as is evident from my letter of July 4th, 1893; butin 
every case which I have seen quoted by him I have found that the 
horse-power increased by increasing powers of the velocity, in- 
—, by equal increments for each knot of speed. 

In the case of the torpedo boat destroyer, the horse power 
appears to increase as a decreasing power of the velocity to about 
24 knots, when the horse-power varies as V2, the ratio remaining 
the same up to 28 knots. Iam not aware that this very curious 
fact has been pointed out previously by anyone, p 

As the actual range appears to be from V® to V2, I do not think 
it can reasonably be tained that the horse-power varies even 
a gd as V3, DE VILLAMIL, 

t, Helena, May 22nd, 
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FRESH WATER AT ADEN. 


As it does not rain at Aden, sometimes for a couple of years at 
a time, fresh water has to be obtained by distillation from the sea, 
The following figures give the result of the working at Aden in the 
year 1894 of a Normandy’s improved patent distilling apparatus :— 


i Oa, ba. 654 
Duration of continuous working .. .. .. + - 2 
Total quantity of fresh water produced from sea water { — oo 
Total quantity of coal consumed .. are + 44°32 tons 
Tol ques 10,665 gallons 
Average production of water perday.. .. «. «+ + { 47°6 tons 
Average quantity of water for each ton of coal ae po 


A qualitative analysis of samples of condensed water has the 
following result :— 


Qolour 06 «so cs 06 ee ee ce 06 es of co oe clear crystal 


ardnesS «+ ey ee ee mee ay ee ve 
— Traces, less than four grains of chloride 


Chlorine .. of sodium (common salt) per gallon 
Organic matter ace ek Se ek 06-50 we ow 6a ae 
Sulphates.. -. ++ ee ee oe oe . nil 
Nitrates .. cc ce ce 08 co ce oo co co co co am oe nil 

. a few fibres of cotton floating—evidently 
Microscopic .- «+ « ood fat duced in cleaning bottle. 





This apparatus was supplied in 1892. It is stated larger 
apparatus are still more economical of coal. For example, an 
apparatus yielding 24,000 gallons: per 24 hours will produce 29 tons 
—or 6500 gallons—of water per ton of coals consumed. A second 
set has just been made for Aden. 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 
As the quarterly meetings take place next week, actual business 
on the a iron market to-day—Thursday—was somewhat 
neglected. 

t is not anticipated that there will be any alteration in the price 
of marked iron, Galvanised sheets of 24 w.g. are £9 17s. 6d. to 
£10, Other quotations of finished iron were firm, without much 
tangible change. With reference to pig iron, business was steady 
at 52a. 6d. for local all-mine hot-blast qualities, 393, part-mines, 
and 353, to 363. common, Agents of Midland makes quoted 38s. 
for Northamptons, 393. Derbyshires, and 40s. to 41s, Lincolns. In 
the steel trade an average amount of work is passing, and quota- 
tions are upheld, 

In the angering trades business is tolerably buoyant. Brid 
and gasometer builders though not ve by state that the 
quarter's turnover is more satisfactory they at one time 
expected. One of the latest orders booked for gasometers is that 
by Messrs. C. and W. Walker, Midland Works, Dorrington, Salop, 
who have secured the Gravesend Gas Company’s order for a gas- 
holder 126ft, diameter, to hold 500,000 cubic feet. The value of 
the work is £8246. Anchor and chain cable makers are well 
employed for the time of the year. 

A very serious explosion took place at the works of the Shelton 
Iron, Steel, and Coal Company, Etruria, North Staffordshire, on 
Friday. Whilst four men were on the platform of one of the 
furnaces, engaged in the work of charging, without the slightest 
warning an explosion occurred, with the result that three of them 
were instantly killed. Although a in flames, the fourth 
man was able to struggle to a rope for the purpose of ascent 
and descent. He was unable to get into the lift, but slipping 
down the rope of the bottom cage he fell unconscious to the 
= seriously injured, and before he could be conveyed to the 

toke Infirmary he, too, succumbed. Mr. Bradley—manager— 
and two forgemen heroically recovered the bodies of the men on the 
furnace platform, where flames were shooting out in all directions. 
The explosion is attributed to a quantity of gas supposed to have 
accumulated in the cupola, and which was liberated when the 
furnace was being recharged. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—B 'g lly throughout the iron trade of 
this district moves on satisfactorily, although no great weight of 
buying is now in progress, The position continues strong as 
regards prices, the tendency being in an upward direction, and 
both makers and manufacturers for the most part are extremely 
cautious about committing themselves very far forward. A steady 
gradual improvement is reported throughout most of the — 
iron-using industries, the only really discouraging feature in the 
situation being the extremely depressed condition of the coal trade. 
Collieries are large users of plant and material, which represent a 
considerable weight of business to iron and engineering works in 
this district, but, with the present altogether unprofitable 
character of the coal trade, owners have to restrict their 
expenditure to the narrowest possible limits, and this necessarily 
lessens to a considerable extent the amount of work given out by 
collieries to iron and engineering establishments in the Lancashire 
mining centres. Apart from this, however, the general outlook, as 
I previously pointed ont, is steadily improving, and a very hopeful 
tone as to the future prevails in many quarters. 

The Manchester Iron Exchange on Secsey brought together a 
fall average attendance, and there was a fair amount of inquiry 
stirring, with a stronger tone generally, so far as prices were con- 
cerned. In pig iron, a moderate weight of business has been put 
through during the past week, chiefly, however, in some of the 
district and outside brands, which has given an upward 
tendency to quotations for these. Lancashire makers are 
quoting on the basis of about 43-,, less 24, for foundry, delivered 
equal to Manchester, but are not booking business of any weight 
at this figure. Lincolnshire makers have been selling in some 
instances rather —a and the minimum quotations of last week 
have been advanced 6d. per ton, the general prices for delivery 
equal to Manchester being now 38s. for forge to 39s. 6d. for 
foundry, with Derbyshire foundry ranging according to brand 
from about 433. 6d. up to 45s., net a Buyers, however, are 
hanging back rather from placing further orders at the advanced 
rates, and these for the present have tended somewhat to check 
business, Outside brands have also stiffened up decidedly, 44s, 4d. 
net cash being now the minimum for good foundry Middlesbrough, 
delivered Manchester, with 48s, 6d. quoted for Eglinton, and about 
503, 6d. for Gartsherrie, net prompt cash delivered Ship Canal 
Quay, Manchester, but in Scotch iron there are sellers who would 
take a little under these figures, 

The finished iron trade is in a better position than it has been for 
Some time past, manufacturera having booked more orders during 
the last month or so than had been coming forward during any 
similar period for the last twelve months ; and in bars and pm 
they are getting advances of 23, 6d. to 5s, per ton upon the mini- 
mum quotations at the commencement of the year. Most of 
the Lancashire finished ironworks are now fairly well supplied 
— orders to keep them going for the present, and 
snoashire bars are not quoted under £5 2s, 6d., with Stafford- 
shire bars firm at £5 2s, 6d. to £5 5., and it is only in exceptional 
oo where either Lancashire or Staffordshire sheets could now 

bought under £7 per ton. The Association list rates for hoops 
pe at £5 15s. for random, to £6 for special cut lengths, 
ea Manchester district, with 2s, 6d. less for shipment. 
he position as regards employment in the engineering trades 
continues to my oat) the returns for the past month issued this 
baer by the Steam Engine Makers’ Society showing a slight 
urther decrease in the number of unemployed members on the 








books, there being now less than 3 per cent. of the total member- 


ship on donation benefit. The reports received by the Society as 
to the state of trade from the various districts also show a general 
improvement as regards the weight of new work coming forward. 
Heavy stationary engine builders are returned as mostly fairly 
well supplied with orders, with an increasing activity amongst 
machine tool makers, and locomotive works, in some cases, rather 
better off for orders, with a slight improvement in some of the 
TT ce oe casein tie: sities at Aina ral 

an opportunity the other day o' ing seve 
specialities in small modern machine tools that have just Pe com- 
pleted by Meesrs. George Birch and Co., of Salford. One of these 
was an improved design for wheel-cutting machines, the main 
object of which hae been to secure both increased accuracy and 
speed of working, and an arrangement has been introduced to 
enable the workman to cut exactly to any depth of pitch required 
without avy of the usual measurements being necessary. This is 
accomplished by means of a graduated disc which at one side is 
marked to thousandths of an inch, and can, if requisite, be sub- 
divided into still finer measurements, whilst on the other side it is 
divided into sixty-fourths, which are probably better under- 
stood by the ordinary workman. All that the workman has to 
do, in starting to any required depth of cut, is first to set the disc 
at zero, then tighten up the disc, place the tool close up to the 
work, and turn the disc round to indicate the exact depth of cut 
he has to take. After this the machine will work with exactitude 
to whatever cut it has been set, without any other measurements 
being taken. Messrs. Birch are also bringing out an improved 
form of lathe to meet the special requirements of some branches of 
electrical work where frequent changes from hand to slide rest are 
necessary, these operations involving, with the ordi: lathes, not 
only considerable labour, but great waste of time. In the lathe 
which Messrs. Birch have ee designed, the hand and slide 
rests are connected on a slide in front of the bed of the lathe, and 
when it is required to change from one to the other, this is 
accomplished by simply manipulating a handle, the change being 
effected in a few seconds, instead of occupying one to two minutes 
as in the ordinary lathe, and, toset the work in hand, the distances 
can be readily disposed by means of a connecting link. 

A very handy series of specially designed gas furnaces, suitable 
for various engineering and workshop requirements, is being intro- 
duced by Messrs. Fletcher, Russell, and Co., of Warrington. The 
furnaces, which are constructed of fireclay, with plates and 
wrought iron ss bands, to stand rough usage in the 
workshop, are supplied with an ingeniously designed gas burner 
arranged as a blow-pipe, but so designed as to reverse the action of 
the ordinary blow-pipe. This burner consists of an outer chamber 
into which the gas is led, and an inner chamber through which the 
air passes, both mingling at the outlet, and a very high tempera- 
ture flame is given off. The special feature of the burner is the 
respective areas of the inlets for the air and gas, the area of the 
air inlet being in proportion of three to four of the gas, whilst in 
the old blow-pipes it is just the reverse, With this altered con- 
struction an equally high temperature flame can be got with a 
lessened pressure of air. In addition to the advantage of only acom- 

ratively small air pressure being required—an ordinary smith’s 

llows being sufficient for the smaller furnaces—the air pressure 
can also be used from a fan, or ahigh-power blower, without liability 
of lighting back, and the burners are easily and cheaply replaced 
in case of any possible accident, whilst the flame is free from the 
local cutting action which is found in ordinary blow-pipes or gas 
burners. For melting purposes those furnaces are made in various 
sizes, with crucibles having capacities from 28 1b. up to 1 cwt. of 
ordinary pig iron. The smaller quantity can, I understand, be 
melted in about 75 minutes, but with regard to the larger furnaces 
the tests have not yet been carried to a sufficient extent to state 
with exactitude the precise time required, but from four to five 
hours would cover the period for melting 1 cwt. of pig iron in one 
of these furnaces, 

All descriptions of round coals still hang upon the market, 
especially the better qualities, and some of the housefire collieries 
are not ranning more than two days, whilst three days per week 
represents about the general average. Notwithstanding this 
restricted output, supplies are excessive, and although quoted list 
rates are nominally unchanged, extremely low figures are taken 
where quantities can be moved away. At the pit mouth best 
Wigan Arley coals are quoted 10s, to 10s. 6d. ; seconds Arley and 
Pemberton 4ft., 83. 6d. to 9s. ; common house coals, 7s. to 7s. 6d.; 
with steam and forge coals obtainable at from 6. to 6s. 6d. 
per ton. The gas coal contracts are oe | being settled 
at prices which average 63. 64. for Wigan 4ft. and 7s. for partially 
screened Arley coal at the pit mouth. Enogine fuel moves off 
readily, some collieries, owing to the very restricted demand for 
round coal, being short of supplies to meet requirements of their 
customers, but buyers have no difficulty in covering their wants in 
the open market, and prices are not more than maintained at 
recent full rates, common slack averaging 3s, to 33, 6d. and better 
qualities 4s, 6d. to 5s, at the pit mouth. 

For shipment prices are cut excessively low, and ordinary steam 
coal, delivered at the ports on the Mersey, is obtainable at from 
7s. to 7s. 6d. per ton. 

Barrow.—There has been a somewhat firmer tone and slightly 
more activity in the hematite pig iron market during the past 
week, Oa local account there is a fair demand for iron, and most 
of the — goes into immediate consumption at steel and iron 
works in the neighbourhood of the furnaces, but there is little 
offering from buyers on the continental or on foreign account. 
Prices have been firm, and makers are asking from 45s, 6d. to 46s. 
for mixed numbers of Bossemer iron, net, f.o.b. at the usual 
shipping ports. There has been a fair business done, chiefly for 
prompt delivery, and shipments during the past week have 
been larger than for some weeks past, 10,230 tons having 
been exported, against 5505 tons in the same week of 
last year, an increase of 4725 tons. The orders in 
hand at the works are in some cases very fair, but with the twenty 
furnaces blowing a farther 451 tons of iron has been added to the 
storage of hematite warrants, making the total held 212,584 tons, 
or an increase of 42,106 tons on the year. Hematite warrants have 
changed hands during the week at 44s., and have since advanced 
to 44s, 5d. per ton net cash, closing strong at that figure. 
Throughout the district — look a trifle improved, but it is 
difficult to ed how long it will last. 

In the steel trade there is a fair amount of business. Orders, 
however, are not coming to hand with any degree of life, buyers 
wanting exceedingly low terms for their orders, Rails are a poor 
trade, and are quoted at £3 10s. for heavy sections and £4 15s. for 
colliery and light rails. The rail mills are pretty busy, but the new 
orders booked are only small. Ship plates are at £4 15s. Orders for 
this class of material are in the market, and the mills at present are 
keeping upa good output. Shipments of steel, including rails, plates, 
and tin bars, have been rather better. Last week 11,938 tons were 
ae ag against 4266 tons last year, an increase of 7672 tons. 

n the shipbuilding and engineoring trades the works are all 
busily employed, for the most part on Government works. The 
Naval Construction and Armaments Company have completed and 
delivered the fast steamer, Duke of Lancaster, for the Fleetwood- 
Belfast service. New orders are scarce. 

Iron ore is in quiet demand at late rates, 

Coal and coke is in fair demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Not much change has taken placo in the Sooth Yorkshire coal 
trade since my last report. Most of the business transacted is 
on contract account, and merchants doing a business in the open 
market find it a difficulty to dis of quantities, The thick seam 
= are pretty fairly employed, and, on the whole, rather more 

ime is being worked, Household fuel continues in poor request, 





and prices are both low and irregular. London is taking about an 
average supply of this class of coal, while the competition in sea- 
borne fuel is very keen. The eastern counties have improved their 
business with this district a little ; still, the output is far in excess 
of the demand, The quotations rule as follows :—Silkstone coal, 
hand picked, is at 8s. to 9s. 3d.; ordi samples, 7. 6d. per ton 
at the pits. Barnsley softs, best qualities, can be obtained at 
7s. 3d. to 83,, and thin seam at 6s, 6d. per ton. The steam coal 
trade has greatly improved ; the Hamber is taking a fall quantity 
for shipment. 

The Hull and Barnsley Railway Company is forwarding the bulk 
of the steam coal, which mainly comes from about half-a-dozen 
thick seam collieries, It is thought that when the South York- 
shire Navigation Company gets its canal into working order, it 
will be largely used on t of the cheaper rates of carriage. 

In spite of the keen competition of Derbyshire steam coal at 
Grimsby, this district is doing a fair average trade with that port, 
while the business with Goole is not £0 satisfactory ; railway com- 
eo in some instances, are taking several thousand tons a week 
ess than at the corresponding period of last year. Contracts for 
the Midland, Great Northern, Great Eastern, Manchester, 
Sheffield, and Lincolnshire, and Furness Railways have now been 
completed for the next twelve months. The price ranges about 
~ - ton, the fall, as compared with last year, being from ls, to 

s. 6d per ton. 

Some collieries are otting over the difficulty in the selling of 
their manufacturing fuel. Best slack is quo’ at from 4s, to 5s.; 
ordinary pit slack, 2s. to 2s, 34., and smudge 9d. to 1s. per ton. 
Coke is rather quiet. The output, in spite of the fact that a 
number of the ovens have been damped down, is still in excess of 
the demand. Smelters in both Derbyshire and North Lincolnshire 
require but a small quantity of coke to carry on their businesses 
at present, Prices were never lower than at the present rate—7s. 
to 93. per ton, 

Gas contracts are now being generally placed. Rather over half 
the gas supplies have now been arranged for, and, on the whole, 
prices are from 6d. to ls. per ton lower than last year. The 
Niotherham Corporation have placed their contracts as follows :— 
Messrs. John Brown and Co., Sheffield, 8000 tons of Parkgate seam 
at 82, 6d.; Messrs. Newton, Chambers, and Co., Thorncliffe, 4000 
tons Silkstone seam, at 8s. 6d. ; Messrs. Davy and Co., 2000 tons 
Silkstone seam, at 8s. 6d.; Earl Fitzwilliam, 2000 tons Barnsley 
thick seam, at 82. 3d. The Sheffield Gas pane 2 which requires 
from 160,000 to 170,000 tons, has also completed their contracts 
which have been placed in the district. Messrs. J. and G. Wells, 
of the Eckington Collieries, have been successfal in obtaining a 
large portion of the a — by the Birmingham Corpora- 
tion—who require in all 560,000 tons—and they have taken part of 
other contracts. These will enable the firm, it is expected, to work 
an extra day per week. 

A somewhat better feeling is perceptible in the heavy trades, 
Although little improvement in prices can be reported, the 
tendency is undoubtedly upward. A firmer tone being reported in 
pe peer. an advance in freights is certain to follow, and this 

ill brighten prospects in the marine departments. A good deal 
of railway work is being received from India and the Colonies. 
These orders are very acceptable, as practically nothing appears to 
be doing with home railways, except what the Manchester, 
Sheffield, and Lincolnshire Company require for its London 
extension. 

The armour plate works are still very busily employed, with 
every prospect of the animation being maintained throughout the 
year. In addition to the work in hand for the English Admiralty 
the Japanese Government are making considerable inquiries. 
Some additional work will shortly be placed, it is expected, for the 
new cruisers, torpedo boats, and topedo boat destroyers about to 
be built for the British Admiralty. The prices of iron remain as 
formerly quoted :—Hematite, 51s. to 53s. per ton, according to 
brand delivered in Sheffield; Lincolnshire forge iron, 36s. 6d. ; 
Bessemer billets, £5 7s. 6d. to £6; wire rods, £9 to £9 10s. ; 
commoner —_ £6 to £6 103. ; bar iron, £5 to £5 10s.; common 
spring steel, £5 10s. to £6; best English steel, £7 to £7 15:3.; 
wagon tires, £7 5s, to £7 10s, ; small plates, £5 15s, 6d. ; scrap, 
£2 5s, to £2 7s, 6d. 

The cracible steel houses report an increase in their output. 
This is taken as a proof that the use of commoner steel is —_ 
being discoura in favour of a return to the higher crucible 
qualities. Rather less is doing in the lower grades of steel, and 
there is much rooom for improvement in this respect. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE week’s business generally has been satisfactory, for con- 
sumers are now almost invariably of the opinion that a revival is 
in progress, and that it is not prudent to wait longer for the iron 
they require, as they will have nothing to gain by waiting, but 
rather will have to pay higher figures lateron. The tendency in 
prices is upwards, and all the indications are in favour of improv- 
ing trade, Both consumers and merchants are even anxious to 
buy iron for forward delivery, but they find that makers and 
merchants alike have raised their quotations for Cleveland ordi- 
nary pig, and also for hematite pig, another 3d. perton, and are 
not very ready to sell in the face of a rising market, It will 
be remembered that in the early part of May there was a = 
in trade and much speculation in iron among outeiders, which 
brought up the price of Cleveland warrant iron to 36s., but after 
the spurt the price quickly fell back. During the last three weeks 
or so, however, the market has again ew strength, and 
prices have now reached the figures that ruled in May, and that 
without any of the excitement that then ruled, and without any 
noticeable t of speculati Thus it may be taken that the 
present upward movement is due to an increase of legitimate trade, 
and that it is likely to endure. Certainly there is more-life in 
some of the industries that are the chief consumers of pig iron, and 
foreign customers are buying more freely than they have done at 
any time daring the last wegen Never in that period has the 
tendency been more markedly upwards, and consumers abroad 
wish to make their — without delay. 

The price of No. 3 Cleveland g.m.b. pig iron for prompt f.o.b. 
delivery has this week been raised by makers to 35s. 9d., and but 
a very small quantity has been sold at less, even by the merchants, 
who are holding out as strongly as the makers for better prices, as 
they are not so much buyers as they were, having purchased very 
freely in May, and also last month. Some of the leading pro- 
ducers are not pre} to sell their brands under 36s., and there 
is every sign that they will shortly have no difficulty in securi 
that. For delivery over the next two months 36s, is the gene: 
figure, though producers are not so ready to sell, Asa matter of 
fact, there are now more buyers than sellers, 

The warrant market has on the whole been favourable to the 
sellers, being influenced by the continued satisfactory reports from 
America and the general appearance of trade at home. e buyers 
on Tuesday offered 35s, 11d. cash for ordinary Cleveland warrante, 
but at the close on Wednesday were not prepared to give more 
35s. 10d. Connal’s stock of Cleveland pig iron at the end of June 
was 123,198 tons, an increase of 6087 tons for the month, while at 
the same time they held 96,724 tons of hematite pig iron, an 
increase of 1065 tons, Makers of local hematite pig iron have a 
great objection to letting their iron ge into the warrant stores, 
and will not sell it if they know that the buyer is going to 
lodge it in the public stores; indeed, they stipulate at the 
time of sale that the iron is sold with the understanding that 
it is not to go into the stores. The ter part of the hema- 
tite pig iron that is sent into Co s stores is of one brand, 
made by a firm whose situation prevents their assuming as firm a 
front as the other makers. The producers have this week raised 
the price of mixed numbers of East Coast hematite pig iron to 43e., 
and very little is now obtainable at 42s, 9d, for early delivery, 
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Considering the price of Cumberland hematite, more ought to be 
realised for East-Coast brands, there ought not to be a difference 
of 1s. 6d. or 2s, in the prices, when the difference in quality is so 
slight. But makers in this district have by their elatiee y low 
prices extended their markets abroad, and cut out the producers 
in other districts. Large shipments of hematite pig iron were 
last month reported. 

On account of the better trade, and also because of the increas- 
ing cost of production, Rubie ore being raised in price, makers 
have had to advance their quotations this week. Rubio ore has 
been put up to 12s, 6d. per ton, delivered at wharves on Tees, 
Coke is no cheaper, though it might have been expected that it 
would have been, as the consumption has fallen off, but this is 
counterbalanced by the advancing prices of pig iron, and, 12s, 3d., 
delivered on Tees-side, continues to be the general price, 

The pig iron shipments from the Tees and Skinningrove last 
month reached 98,799 tons, as compared with 102,690 tons in May, 
and 89,850 tons in June, 1894. Tne past quarter’s exports have 
exceeded that of any similar period, reachir g 312 269 tons, which 
was 42,156 tons in excess of the figures for the corresponding 
period of last year. The first quarter of this year was a very poor 
time as regards exports, more on account of bad weather than 
bad trade, and only 174,663 tons were shipped—or 49,637 tons less 
than ia the first quarter of last year. Owing, however, to the 
good deliveries in the second quarter, the result for the half year 
is that the export was only 7481 tons behind that of last year, and 
has only been exceeded in two years—18S89 and 1894. The quantity 
shipped in the past half year was 486,932 tons. The exports over 
sea have only once—in 1890—been exceeded ; they reached 248,881 
tons, or 24,787 tons more than in the corresponding period of last 
year ; but the shipmerts coastwise were 32,268 tons short, because 
Scotland took 38,092 tons less, thera being no strike of miners 
there this year as there was last, when all but three of the furnaces 
were idle for several weeks, and extra quantities of pig iron had to 
be obtained from the North of England. 

The steel trade continues to improve, and higher prices are 
looked for, not only because of the better d d, butb the 
cost of production 1s increasing, seeing that pig iron is becoming 
dearer. The output of steel plates and angles is now larger than 
has ever before been known, builders scarcely ever inquiring for 
iron plates and angles, the trade in which is becoming as 1nsig- 
nificant as that in iron rails. Not less than £4 15s. at works, less 
24 per cent., is taken for steel ship plates, and £5 15s., less 24 per 
cent. f.o.t., for boiler plates, while steel ship angles are firm at 
£4 12s, 61., less 24 per cent. f.ot. Heavy steel rails are kept at 
£3 12s, 6d. net. at works, for though manufacturers in this district 
are well supplied with contracts, some other districts are not so 
favourably situated, and have not found it advisable to advance 
their quotations, Iron ship angles can be bought at £4 10s., and 
iron ship plates at £4 12s, éd., both at works and less 2} per cent. 
The iron bar trade is slightly better, but prices cannot be raised, 
= ee bars can still be obtained at £4 15s., less 24 per cent. 
at works, 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market opened quietly, but there was a steady 
feeling and considerable firmness afterwards developed, the prices 
improving 4d. to 5d. per ton in the case of Scotch warrants over 
the rates that prevailed at the end of last week. Business has 
been done in Scotch warrants from 44s. to 44s, 34d. per ton. 
Cleveland warrants improved considerably in the early part of the 
week, but were afterwards a little easier. There was very little 
inquiry for hematite warrants. Hematite pig iron is, however, in 
steady demand for consumption at the steel works, being largely 
purchased direct from the makers. It should be noted that one 
explanation for the greater strength exhibited by Scotch warrants 
is that operators had been induced to cover over-sales by the 
reports that are in circulation with reference to improving trade 
in the United States. 

The output of pig iron is maintained, there being 75 furnaces in 
blast in Scotland, compared with 50 at this time last year, when 
the strike of miners induced the ironmasters to gradually suspend 
the production. 

Prices of the special brands of makers’ pig iron are fairly steady. 
G.M.B., f.0.b. at Glasgow, No. 1, is quoted 45s. per ton ; No, 3, 
43s.; Carnbroe, No, 1, 45s. 6d.; No. 3, 433.; Clyde, No. 1, 
48s, 6d.; No. 3, 45s. 6d.; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 503.; Nos. 3, 463.; Coltness, No. 1, 52s,; No. 3, 49a.; 
Glengarnock at Ardrossan, No. 1, 49s.; No. 3, 44s. 6d.; 
Eglinton, No. 1, 463.; No. 3, 44s.; Dalmellington at Ayr, No. 1, 
= 6d.; No. 3, 433. 6d.; Shotts at Leith, No. 1, 52s.; No. 3, 

The pig iron shipments are small, amounting to only 4690 tons 
in the past week, compared with 9289 in the same week of 1894, 
The shipments for the first half of the year amount roundly to 
153,000 tons, which is about 12,000 tons more than in the 
corresponding period of last year. There is an increase of nearly 
20,000 tons in the coastwise shipments, but the quantity 
despatched abroad is considerably smaller than the first half of 


The imports of Cleveland pig iron into Scotland in the past six 
months amount to 182,465 tons, against 208,620 tons in the same 
part of last year; but the arrivals in the last-named period were 
much above the average. 

In the manufactured iron department a better feeling is reported 
by merchants, who are large purchasers of both English and Scotch 
goods, and the prices of a number of articles have been improving. 
There is a fair business doing in steel. 

The locomotive engineering works are busy, and a Glasgow firm 
is reported to have received an order to construct 500 steel wagons 
for Indian railways. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Last week the steam coal trade was again brisk, and the total 
shipments from Cardiff alone totalled over 300,000 tons, At the 
close of the week business showed a slight drooping tendency, and 
prices since have been lower by 3d. per ton; but mid-week the 
report on ’Change, Cardiff, was that the demand was unabated, 
so it is not improbable that prices may sgain improve. At Swan- 
sea the coal demand was very brisk—49,849 tons, Six ships were 
cleared for San Francieco with 18.325 tons of anthracite. Newport, 
too, showed a good average trade, 49,362 tons going for foreign, and 
19,935 coastwise. Briton Ferry coal shipments are steadil 
advancing. Last week large cargoes were despatched by Perc 
and Co,, Cardiff, and the Aberdare Company, and an important 
consignment of coke by the Cambrian Company. 

One of the Cardiff shipments was a record one, 7000 tons coal 
to Bombay. This may be taken as a fair week’s output from one 
of the principal collieries. 

The demand generally has kept the collieries in full work. The 

latest prices, Cardiff, have been as follows :—Best steam coal 10s, 
to 103. 3d.; seconds, 93, 3d. to 93. 6d.; best Monmouthshire, 83. 6d. 
to 93.; seconds, from 83.; best small, 4s, to 4s. 34.; seconds, 3s, 9d. 
to 43,; dry small, from 3s, 6d. 
_ The house coal quotations remain much the same, though there 
is little comparatively doing. Best is quoted at 9s. 6d. to 10s.; 
No. 3 Rhondda, 93. 6d.; brush, 7s. 6d. to 7s. 9d.; small, 63, 3d. 
to 6s. 6d.; No. 2 Rhondda, 7s, 6d, to 83,; through, 63, 3d. to 
6s, 6d.; small, 4s. 3d. to 43, 6d. 

Patent fuel, Cardiff, 10s. to 10s, 6d.; Swansea, 10s, 3d. to 
10s. 6d. Last week Swansea despatched 3720 tons to France and 
2400 to Spain. Generally the trade is moderately good. Coke 
remains with fair demand. Prices: Furnace, 12s. to 13s.; foundry, 
15s, to 16s.; special, 203, to 21s. Pitwood is steadily advancing in 











rice on account of the small arrivals. Prices in Cardiff are now 
6s, to 16s, 64., and higher are expected. 
};There is no improvement in iron and steel, and in fact the out- 
look, on account of the threatened strike and thorough disorgani- 
sation prevailing in the tin-plate trade, is decidedly bad. Steel 
rails are in little request, except in small parcels for sidings, a few 
renewals, one cargo of 36 tons for Malta, and colliery rails ; and if 
there is a serious falling off in steel bars the result must be dis- 
astrous. The steel works were never in a better position to 
meet trade, and trade seems to keep steadily aloof. A few 
days ago Dowlais made a record yield from the blast furnaces, I 
note in most quarters a large stocking of pig iron. In the Swansea 
district it was remarked on ’Change this week;that affairs were be- 
coming serious, that with the upset in the tin plate trade there 
must cf necessity be a falling off in the requirements for steel bar, 
and a very likely result would be the stopping of steel works and 
blowing out cf furnaces. This is alarming, but quite within the 
range of probability. Last week it seemed as if a general strike 
amongst the tin-plate workers was only a question of a few days. 
Fortunately all the workmen are not unanimous, though at 
present three-fourths of the works are idle. Sir John Jones 
Jenkins has stated publicly that he considers the 1874 list asa 
fair days wage for a fair day’s work. He is totally opposed to the 
various reductions advocated, 10 per cent. in one place, 124 per 
cent., 15 per cent., and 25 per cent. in others. He did not con- 
sider that these i1eductions brought about any good results, as 
merchants became clamorous for an equal reduction in price, And 
the reductions only meant 3d. per box, and 3d. per box was not 
going to take away the trade to America. He had settled 
with the Cwmfelin men, and given them the list. He had 
been a tin-plater himself. It was not healthy wo:k ; tin-platers 
were not long lived, and deserved to be well paid as long 
as they could work. I expect that there views will find a 
good deal of opposition in the trade. If market prices do not 
justify 1874 rates, it will be a difficult if not an impoesible thing to 
force prices up to agree. In all, 74 mills are to start forthwith on 
the 1874 list. 

The latest news is an alleged settlement at Kidwelly upon the 
basis of 4 per cent. reduction, and that the necessary preparations 
are being pushed on for starting. I only hope that this is true, 
Notices were handed in by the men at Fairwood Tin-plate Works, 
Gowerton, this week. At the Morlais Works, which have been 
stopped, summonses are to be issued against the men responsible 
for the stoppage. 

The shipment of plates Jast week was wretchedly small, only 
17,577 boxes. 77,526 boxes were received from works, and the 
total stock in hand at present consists of 189,449 boxes. Makers’ 
quotations are: Bessemer steel cokes, 93. 6d. to 10s,; Siemens, 
roan to 10s.; ternes, 17s. 9d. to 21s, 94.; best charcoal, 103. 94. 
to 123. 9’, 

Oo Swansea Exchange this week Glasgow pig warrants were 
44>, 34d.; Middlesbrough, 35s. 1ld.; hematite, 433. Block tin is 
£63 to £63 2s. 63. Iron ores, Tafna, 1ls.; Rubio, ils, 3d. to 
lls. 6d. Other quotations—rails, sheets, bars—remain unaltered. 
Pitwood, Swansea, 17s, 

At Briton Ferry fifteen mills were at work last week, six at the 
Villiers, four Vernon, three at Gwalia, and two at Karlswood. It 
is expected that the 1874 list will be adopted at some at least of 
the works in this district. There was an average make of steel 
bar last week at the Albion Steel Works, and the make good of 
pig iron at the Briton Ferry Works, 

Trouble seems brewing again amongst the stokers and enginemen 
at the collieries. On Taesday they struck at the Ferndale collieries, 
six large and important workings belonging to D. Davis and Son, 
and the result is that for the time, temporarily it is hoped, 4000 
men are idle. A meeting has been held of the Coalowner’s Associa- 
tion, Mr. Wm. Evans, of Cyfarthfa, presiding, and afcer full 
deliberation it was decided to support the company against the 
men, both in the case of the Ferndale stokers and of the stokers 
at Lancaster Steam Coal Company, who demand a “levelling up 
of wages,” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Most departments of the iron industry have been well employed 
upon the week. Inthe malleable iron trade especially there has 
been a steady tone and prices show some firmness, Raw iron 
remains quiet, consumers only placing orders just sufficient to 
cover their immediate want, and_seem to have no disposition what- 
= to go further and place contracts for delivery at some future 

ate. 
The stronger tone which has recently characterised the Silesian 
iron market.is being tolerably well maintained on the whole, cfficial 
quotations remaining the same as before, 

Austro-Hungarian iron business has not in any way changed or 
improved since former letters, only some specially favoured 
branches exhibiting a trifle more vitality. Plates are extremely 
neglected, and reductions in prices have been resorted to lately, in 
consequence of the increasing import in that article from Germany. 
Much the same can be reported of wire, for which the most limited 
inquiry only is experienced, and list quotations have been reduced 
50kr. per 100 kilos. Corrent rates for the different sorts of iron 
are :—Common forge pig, 46fl. to 47fl. p.t.; grey forge, 48fl. to 
51fl. p.t.; Bessemer, 48f. to 51fl. p.t.; Styrian bars, 105fl. to 
112°50fl. p.t.; girders, 106fl. to 110f.; heavy plates, 180fl.; tank 
ditto, 135fi.; steel plates, 142f1. p.t.; galvanised sheets, 205f1, to 
260f1.gp.t.; tin sheets, 28tl. per box. 

There is nothing of interest to be reported in connection with 
the iron and steel trades in France. From all parts rather un- 
favourable accounts are coming in, makers not having done any- 
thing like large business for many months. Prices remain about 
the same as before, but generally a pretty firm tendency can be 
noticed. 

Ona the Belgian iron market quietness and depression continue 
to be the order of the day. The industrial condition throughout 
the country can be best understood by noting the decline in quota- 
tions which has taken place since previous month, Merchant bars, 
No. 2, went down from 112°50f. p.t. on 110f. p.t., free Antwerp, 
Girders, free Belgian station, decreased from 112 on 110°50f. p.t.; 
free Antwerp from 110f. p.t. on 107°E0f. p.t. Plates, No. 4, for 
export went down from 200f. on 185f. p.t.; free Belgian stations 
from 197°50 on 190f. p.t. Sheets from 160f. p.t. on 150f. p.t. 
On the Ist June 30 blast furnaces were in blow in Belgium, cut of 
43 existing. Output cf pig iron ia May and during the first five 
months of the present year was as under :— 











May, May, January Ist to June lst, 
1895. 1894, 1895. 1694, 
Tons. Tons. Tons. Tons. 
Forge pig . 38,595 34,720 186,990 152,620 
Foundry pig.. .. 8,990 9,765 44,080 40,865 
Basic co we Jaw eee 35,€50 154,480 172,650 
Total.. 81,875 80,125 3€5,550 365,635 


The Belgian Government has granted the following tariffs, per 
100 kilos. :—0°20f. on pig iron; 0°30f. on manufactured iron and 
cast steel; 0°40f. on manufactured steel and tin sheets ; 3f. on iron 
covered with copper or nickel, For carriages and bicycles a duty 
of 12 per cent. has been fixed. 

Since last week there has been very little alteration in the 
Rhenish- Westphalian iron business, both the iron and steel trades 
remaining in a quiet state generally, with prices scarcely fluctuat- 
ing one way or the other. At the blast furnace works only a small 
quantity of orders is being received ; stocks remain about station- 
ary. On the malleable iron market the tendency throughout the 
different branches is com tively favourable. Inland demand 
for most articles has been slowly increasing, and on foreign account 
there are also more inquiries coming forward, especially for 
bars, which, however, do not show the slightest inclination to 





advance in price. The business done in girders is reported 
to be decidedly good. With regard to hoops, nothing of any 
interest can be noted, and plates likewise continue ip 
much the same condition as before, being well inquired fo, 
generally, but one most unremunerative prices. A good 
number of orders have been coming forward at the sheet-mills ang 
quotations show a t y towards improvement. The depression 
in the wire trade continues, and in rivets there is also but a most 
unsatisfactory business transacted. A better employment is stated 
to be going on at some of the construction shops, and there is also 
a little more activity to be noticed at the foundries and maching 
factories, 

The Society of German Iron and Steel Manufacturers has held 
~ annual general meeting at Hanover, on the 26th and 27th of 

une. 

It bas been stated that between 7000 to 8000 labourers hayg 
been employed at the earth and harbour works of the Kaiser 
Wilhelm Kanal, working altogether 14,764,231 days, for which 
exactly 50 million marks were paid. For the insurance of the 
labourers no less than M. 302,094 were paid by the undertakers, 
There were employed 83 dredgers, 146 locomotives, 387 km. rails, 
and 71 steamers, total value amounting to 23 million marks, 

The business Germany has been doing with the colonies in 
Africa and Australia shows a pretty considerable increase, as may 
be seen by the following figures, which were lately published by 
the Commercial Office in Hamburg, from which place most of the 

















goods are shipped to the col There were imported from 
German West Africa, in 100 kilos, :— 
1894. 1893. 1892. 
Tcgoand Camerun.. .. 109,296 .. $6,719 .. 85,495 
German South-west Africa a wee 1 
German East Africa.. 8,651 .. 3,188 .. 2,415 
New Guinea... .. ee 10 ae oe 80 
Bismark Archipelago 6,655 .. 5,744 2. oe 1 
119,768 105,661 87,942 


Among the goods imported from West Africa, palm kernels take 
the principal place, 89,586 having been imported in 1894; next 
comes palm-oil, with 13,660 and caoutchouc with 3259. German 
East Africa supplies sesame-seeds, 1487 ; caoutchouc, 1104 ; ivory, 
257. Of all ae articles only small lots of less than 10,C00 kilos, 
were imported. Export to East Africa is considerably higher than 
import, being in 100 kilos :— 





1894. 1893. 1892. 

Togo and Camerun Fin ie 101,569 78,124 88,615 
Geiman South-West Africa 5,370 2,373 211 
German East Africa 45,189 35,513 22,457 
New Guinea .. .. .. 540 470 4il 
Biemark Archipelago .. 4,020 4,412 .. 435 
156,€88 117,892 112,129 


To detail the different articles sent to the Colonies would be im- 
possible, as they consist of almost all the products made in Ger- 
many, such as raw materials of all kinds, victuals, arms and 
ammunition, hardware, soaps, &c. Together, import from and 
export to German West, South-West, and East Africa, and to the 
Colonies in Australia was, in 100 kilos,:— 








1894. 1893. 1892, 

Import to Germany .. 119,768 105,691 .. 7 942 
Export from Germany 156,688 117,892 .. 112,189 
276,456 223,583 200,131 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 26th, 

THE improvement in financial, commercial and industrial cc ndi- 
tions continues, and the upward tendency in the iron trade hereto- 
fore noted is giving rise to anticipations of unwarranted advances, 
Billets have already been quoted at 21°50 dols., and may go higher, 
In some quarters buyers look for a reaction. They base their hope 
on the fact that there is a great rush to get every furnace and 
mill that can possibly run at a profit at work, It is figured ont 
that twenty-three furnaces will be making iron in six weeks or less 
time. The starting up of a new mill somewhere that bas been idle 
for years is heard of every day or two. Consumers keep well 
supplied with steel and iron, but as yet there has been no rush to 
place orders to cover orders for products not yet received. Large 
orders for steel rails are to be placed in July, provided there is no 
advance, the brokers say, but the chances are that an advance would 
make railway managers even more anxious. Steel billets have ad- 
vanced over 4 dols. per ton within four months and are now within 
2 dols. per ton of 1892 prices, and pig iron is within 1 dol. to 
1} dols, of what it was then. Millmen are urging their brokers to 
find out what chances there are for iron in September ; but every 
such inquiry makes the furnace men happier and more stubborn, 
The present advance came on us like a thief in the night, and now 
everybody wants to know what the end is to be. One thing is 
evident enough, viz., that every sort of thing that can make iron 
aud steel at the current prices from now on will be set to work. 
Where that will land us it is hard to say, because so much depends 
on the wheat, maize, and cotton crops. The railroads are for- 
getting all they ever learned from past bitter and costly experience, 
and have reduced Western freight rates 25 percent. They need 
to be disciplined. Money is plentiful, collections are better, con- 
fidence is stimulating enterprise, and the outlook is better than it 
has been for years. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a good attendance on Change ee Inquiries for 
steam coal were fair, but prices slightly easier. Taking into con 
sideration the time of the year, the demand for houre coal was 
good. The shipments for the week have not been quite so large 
as previous ones, The river trade, however, has been brisk. The 
Lydney and Crump Meadow Co., Lancaster, Spier, and Co., 
Partridge, Jones, and Co., and Vipond and Co,, have loaded and 
despatched a large number of veseels between them. The large 
steamers Cabral, Palano, Ruskin, and Calvin, and others are due 
to load. In consequence of the French harvesting operations, 
pitwood is scarce; prices are therefore high, A good trade is 
still being done in the importation of iron ore. During the week 
the Algorta, Rosario, and Cassia have perp si ga cargoes at the 
Blaina Wharf, and the Rhy! at the patent fuel wharves. Exten- 
sive repairs have to be done to the Woodlands and Rosario, but 
up to the time of writing no information is to hand as to who 
will be entrusted with the work. The Blaenavon has been under- 
going repairs in Mordey ard Carney’s dry dock, and the Hornby 
Grarge in the Union dry dock. A prime cargo of hewn pitch 
pine and a steamer cargo of Quebec pine deals have arrived to 
the order of Messrs. T. B, and S. Batchelor, A steamer cargo of 
Archangel deals is also due shortly. 

Prices ruling to-day were as follows:—Coal: Best steam, 53. 6d. 
to 9s; seconds, 83. 3d.; best house coal, 10s, to 10s. 3d.j 
dock screenings, 5s.; colliery smail, 4s, 9d.; smiths’ coal, 6s. 6d.; 

atent fuel, 10s, 3d. Pig iron: Scotch warrants, 443. 20: 
arco warrants, 44s, fa., f.o.b, Cumberland ; Middles- 
brovgh No, 8, 35s. 10d. prompt; Middlesbrough hematite, 
43s, ld. Iron ore: Rubio, 11s. 6d. to 11s, 9d.; Tafna, 10s. 9d. 
to lls, Steel rails, heavy sections, £3 12s, 6d.; light sections, 
£4 5s, Tin-plate bars, £3 15s.; Siemens tin-plate bars, best, £3 18s., 
all delivered in the district, cash less 24 per cent, Tin-plates: 
Bessemer steel coke, 9s. 9d.; Siemens coke finish, i 
ternes, per double box, 28 by 20c., 193, to 21s, Pitwood, 
16s, 6d. am 17s, London Exchange Telegram: Copper, £42 8s. 94.; 
Straits tin, £62 7s. 6d. Freights steady 
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LAUNCHES AND TRIAL TRIPS. 


Oa Saturday the trial trip took place of the 
steamer Fastnet, which was recently launched by 
Messr. W. B, Thompson and Co., Limited, Dundee, 
for the Clyde Shipping Company, Glasgow. The 
Fastnet is 1160 tons register, and is a beantifal 
model of what a passenger and cargo boat should 
pe. Io length she is 255ft., in breadth 35ft., and 
she bas a hold 16ft. llin, in depth. Constructed 
for the coasting trade—principally for passengers 
and cattle between Glasgow and the West of 
Ireland—she has been built to satisfy the require- 
ments of the British Corporation, with which 
association she is registered. There are three 
holds, the bottom of the vessel, clear of machinery 
spaces, being constructed and divided into euit- 
Se compartments for water ballast, Hand- 
somely fitted up cabins ara provided for between 
40 and 50 first-class passengers under the after 
end of the poop deck. Spacial contrivances have 
been used to perfect the ventilation of the cattle 
spaces, and steam cranes and winches have been 
provided to render the handling of cargo easy 
and expeditious. Throughout the vessel is lighted 
by electricity. The engines, which were built at 
Messrs. Thompson and Co,’s Lilybank Works, 
are of the triple expansion type, having cylinders 
of 23in., 38in., and 6lin., with 48in, stroke. Steam 
is supplied from two steel boilers at 160 lb. per 
square inch. A namber of friends of the owners 
and builders were invited to the trial trip. At half- 
past ten o’clock the Fastnet steamed down the 
river. No test of speed was made, but on the 
trip the engines were found t> work ina very 
satisfactory manner, and a good rate of speed was 
maintained. The vessel steamed as far as the 
Bell Rock, and then returned to Dundee. Oa 
the homeward sail those on board sat down to 
an excellent luncheon. 

There was launched on Wednesday, 26th ult., 
from the shipbuilding yard of Messrs. David J. 
Danlop and Co., engineers and shipbuildera, Inch 
Works, Port Glasgow, the s.s. Chesapeake, 
built to the order of the Anglo-American Oil Co., 
of London, for carrying petroleum in bulk. The 
new steamer, which is the fourth that has been 
built by Messrs. Dunlop for this company, will 
be the largest oil steamer afloat, her deadweight 
carrying capacity to Lloyd’s freeboard being 6000 
tons, with a gross register of about 4600 tons. 
The di i of the st are 385ft. over all, 
870ft. between perpondiculars, 47ft. beam, 
29ft. 3in. depth moulded to upper deck, and she 
is built to obtain Lloyd’s highest class as a 
petroleam-carrying steamer, The type of steamer 
is that of the three-deck vessel, having long full 

p, extending sufficiently over the engine and 
iler room to include accommodation for the 
navigating officers in front, with a top-gallant 
forecastle 50ft. long. The rigis that of a two- 
masted fore-and-aft schooner with pole masts, 
The hull is divided longitudinally into eighteen 
compartme ats by tranverse water-tight bulkheads. 
There are ten double tanks for carrying the oil, 
the longitudinal middle line bulkhead dividing 
each of the ten tanks, To preclude the possibility 
of oil finding its way into the holds or engine and 
boiler space, a cofferdam 4ft. long is placed at each 
end of the two main oil divisions of the steamer. 
The bulkheads Lave been designed specially by 
the builders to resist the severe strains to which 
they are exposed in the Transatlantic trade. 
An important feature in the construction of the 
bulkheads is that all the caulking can be done in 
each alternate tank. The whole of the bulkheads 
dividing the oil tanks were subjected to a 
pressure of 20ft. head of water above the main 
deck in the presence of the representatives of the 
owners and Lloyd’s surveyors, and they withstood 
this unusual test in a highly satisfactory manner, 
as was proved from the fact that no tank had to 
be filled a second time for testing, all beiog 
absolutely water-tight. The accommodation for 
the navigating officers is placed in the fore part 
of the poop, and consists of state rooms for the 
captain, officers, engineers, and petty officers, in 
wings extending the whole ica a the engine 
and boiler space. A large saloon is fitted up in 
the middle of the ship capable of dining fourteen 
persons, the whole being finished in excellent 
style, special attention having been paid to the 
ventilation. Unlike the company’s other steamer 
the accommodation for the crew and firemen 
has been placed under the poop aft, and is fitted 
upina dious , the extreme height 
in between decks being about 8ft., providing 
ample ventilation and light. The forecastle, 
which is only intended as a weather shelter, is 
not inhabited. The vessel is provided with all the 
latest and most modern appliances for working the 
ship, including steam capstan windlass and steam 
winch by Clark, Chapman, and Co., steam steering 
gear by Bow, McLachlan, and Co., an installa- 
tion of electric lighting by Claud Hamilton, Ltd. 
The machinery consists of a set of triple expan- 
sion single-screw engines, having cylinders 2/in., 
43}in., and 70in. diameter, by 5lin. stroke, fitted 
with Brown’s steam and hydraulic starting gear ; 
there are two double-ended boilers constructed 
for a working pressure of 160 1b. per square inch, 
The engine-room auxiliary machinery includes 
feed and boiler-pump engines; Weir's service 
feed heater, Morrison’s evaporator, Danlop patent 
steam and pneumatic marine engine governor. 
The oil pump machinery consists of two ‘‘ Snow ” 
duplex pump engines, 12in, by 12in. by 12in., one 
placed in pump room aft, and one in pump room 
forward, A point in the construction of this 
steamer is the placing of her machinery amid- 
ships, necessitating the construction of an abso- 
lutely water-tight tunnel for the main shafting. 
This tunnel is entirely cut off from communication 
with the engine-room, the only access to it being 
obtained from the trunks leading from the poop 
deck at the forward and aft ends, this precaution 
being considered necessary—in the event of any 
damage to the tunnel through the shaft breaking, 
or any other cause—to prevent the access of oil 
or oi vapour to the engine-room. It may be 
mentioned that the construction of the Chesa- 
peake has been under the direct superintendence 
of Mr. Blair, chief superintendent of the com- 
‘any, who has been ably assisted by Mr. McEwan, 
Ocal inspector, On leaving the ways the cere- 
mony o' ng the st Chesapeake was 
performed by Mrs. James McDonald, wife of one 
of the directors of the Anglo-American Oil Com- 
pany, London, 
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11,907. Winpow Fastener, E. Fletcher and T. W. T. 
Carran, Liverpool. 

11,908. Maktno Diswyrecrinc Paeparations, G. Daw- 
son, Manchester. 

11,903. Cvcces, G. Maurel, Manchester. 

11 910. Soir Pipe Jornt, F. and A. G. Wilkinson and 
J. H. J. Player, Manchester. 

11.911. Ma wine Too.s, T. Smith and J. Ridgway, 
Manchester. 

11,912. Suirt Fronta, 8. Morris, Sunderland. 

11 913. IncompustiBLe Wicks, J. B. Fenby and J. C, 
C. Read, Birmingham, 

11.914. Caain Gear for Cycie3, H. L. Dixon and G. 
W. Holmes, Liverpool. 

11,915. Bausn for Borter Tcopes, C. T. Henderson, 
Glasgow. 

11,916. Weicuinc Macuines, A. Wool, Glasgow. 

11,917. Makino Go1F Ba ts, J. Murray and A. Levack, 
Glasgow. 

11,918. Botts and Fasteners for Doors, H. Saqui, 
London. 

11 919. Lasts, J. T. Mawbey, London. 

11,920 Movin WauistLe with RevoLvine 
Hanks, London. 

11,921. Sueep Diprina Powpsrs, F. W. Passmore, 
London. 

11,922. Miners’ Sarety Lamis, &c., F, 
Sheffield. 

11,923. Baick and Screw Prisses, J. Beooks, Bir- 
mipvgham. 

11,924. Hixce for UmBreLLa RBs, C 
Birmingham. 

11,925. Gas Enoineg, A. G. Melhuish and C. Beaumont, 
Londen. 

11,926 Seaciso Wax Hever and Seiver, W. Palmer, 


Dic, O. 
Hai dwick, 


W. Bremshey, 


London. 

11,927. Arp to Mopec Daawisec, V. T. Murché, 
London. 

11,928. Steam Excaes, E. T.wlson and T. Andrew, 
Norwich. 


11,929. Auromatic Grip, J. M. A. Poncia.—(H. Kings- 
ford, South America ) 
11,930. Bricks f r Borpina Porpos s, H. Sadin, 


London. 

11,931. Castine Boxes, A. Sauvée, 1 ondon, 

11,932, Bopice Srrecs, | Kleitumann Berlin. 

11,933. Mepium3 for D.s nrecrine, R. H. Williams, 
Liverpool. 

11,934. Oven 
Manchester. 

11,935. Pipes, J. M. T. Fieux, Birmingham. 

11,936. Cover for Keepine Foops Hort, E. W. Crebbin, 
Liverpool. 

11,937. PaoroGrapuic EsLarRGceMeENis, A. A. Barratt 
and A. J. E. Hill, London. 

11,938. Encravinc Macuines, B. J. B. Mills —(H. £. 
Dick, United States ) 

11,939. Casu T:L1s,G Frentzen, H. Hoeninghaus and 
L. Mulwidson. London. 

11,940. Horse Mvzz J. H. Taylor, London. 

11,941. BockLe Fasrenines, H. Pratt. London. 

11,942. Hay Makino Macaings, W. N. Nicholson and 
W. Mather, London. 

11,948. Kwickersockers and Trov3eRs, E. B:tickner, 
London. 

11,944. Erecrrorytic Deposition of Meats, C. Raleigh, 

ondon. 

11,945. Roap Scaririgrs, H. F. Rutty, London. 

11,946. Praopucine Stencit Saeets, E. de Zuccato, 
London. 

11,947. Carson Dioxine, J. 8. Wallace and F.,L. Ball, 
London. 

11,948 Recovertnc Waste OiL, V. Camiz and A. 
Bettoni, London. 

11,949. AxteE Boxes or WHEEL Besaes, T. 
London. 

11,950. Apvertisinc, E C. Nicholls, London. 

11,951. TELEPHONIC ExcHanoE, 8. Berditschewsky, 
London. 

11.952. Cranes, N.S Keith, London. 

11.953. PHOTO-MECHANICAL PaintiNG, A. B. Chatwood, 
London. 

11.954. Vices. J. Flury, London. 

11,955. InteRNAL CompuaTION ENsixes, L. B. Atkin- 
son, London. 

11,956. Reservoir Frower Por Stanp, W. J. Au ten, 
London. 

11,957. Pavrsa Matertat, T. Rowe and E. Snook, 
London. 

11,958. Repucine Lead, &c., from Orgs, J. A. Mays, 

ndon. 

11,959. PReveNTING INCRUSTATION in BoirLers, T. 
Sugden, London. 

11.960, Makina CoLLapsiBLe Roxes, J. G. Arlidge, 
London. 

11,961. WaistBanD and Garrer Buck eg, E. H. Levi, 
Londen. 

a Boot and SHor Consirucrion, A. E. England, 
andon. 

11.963. Broom Bracket, E. Longstaffe, London. 

11,964. Harrpin, C. W. R. Campbell, London. 

11,965. Post-morTEM Tapes, R. Roper and L. Roper, 
London. 

11 966 ConstTRucTION of ConTaINER for ETHER, A. B. 
Willway, London. 

11,967. Sarety GuILtoTiIne Winpow, A. Tilbrook, 
Frome. 


Furwaces, J. Birchall and J. Astley, 





Gerrard, 


20th June, 1895. 


11,968. Laptes’ Cyctina Dress ATTACHMENT, C. H. 
Jones, Thame, Oxon. 

11,969. Jomntine Lips of CyLinpRicaL VessELs, J. 
McQueen, Govan. 

11,970. Sipe DrarnacGe FLOWER Por, R. Bow, Bristol. 

11,971. Gratin CLEANING Macuinery, C. E. Mumford 
and J. W. Jaggard, Bury St. Edmunds. 

11,972. Mixine and Puriryina Macwine, J. Peters, 
Llanelly. 

11,973. ReFLectors for Lamps, C. B. Crawshaw and R. 
Kennedy, Bradford. 

11,974. Lirrinc Rattway Lines, A. von Olekiewich, 
Glasgow. 

11,975. Spinnina and Dovsurne Corton, W. Golding, 
Manchester. 

11,976. Exvectric Sarety Lamps for Mines, H. W. 
Headland, London. 

11,977. WaterrPRoor Winpow Bitts, N. Haigh, Man- 
chester. 

11,978. Trap-poors, E. I. Dixon and H. B. Sleigh, 
Liverpool. 

11,979. JountIna UNscREWeD Tues, W. B. Incledon, 
Birmingham 

11,980. Fastenine the Enps of Corpse, W. W. Twigg, 
Birmingham. 

11,981. GasHOLDER Frame3, H. Hacker, Glasgow. 

11,982. Ececrro magnetic Devices, 8. F. Walker, 
Cardiff. 

11,983, StFAM Borers, S. Garson, A. Nixon, and J. 8. 
Armstrong, London. 

11,984. AupiBLy InpIcaTING the Expiration of Prr- 
DETERMINED PerRiops of Time, F. J. and E. J. 
Pidduck, Staffordshire. 

11,985. ConstRucTION of WasHING Boarps, J. Smith, 
Glasgow. 

11,986. Tor-ci1ps for Pepats on Bicycues, R. 8. Wood, 
Manchester. 

11,987. Gas Penpants, H. Tee, Liverpool. 

11,988. Heatp Suarts for Wire HEALDs, A. B. Barlow, 
Manchester. 

11 989. Hot-waTeR CyLinpErs, EB. N Beszant, Liver- 





pool, 





11,990. Device for Moistesinc Enve.opgs, J. Grant, 
erby. 
11,991. Low-waTeR ALARM VaLves for BoiLers, R 
Rol 


D, 8. 
11,992. Rakes for Gatuerine Hay, &, F. H. Keane, 
. Waterfor: 

11,993. Taspem Bicyc.e, W. Williamson and W. 
Uttley. Nelson. 

11,994. Mosica Ixstroment Key, A. and A Turner 
and G. Baty, Manchester. 

11.995. Gear Case for Bicycies, &c, A. Aitchison, 
Jarrow. 

11,996. Savery ScarF Rino or Hoiper, G. A. Brockes, 
Manchester. 

11,697. Woven-wirE Bep Coucn, J. J. Huygene, 
Margate. 

11 998. Venice Dra, W. Strong, London. 

a Suovutper Braces for CHitprey, E. W. Dixon, 
Bath. 

12,000. VeLocrpepe Tires, S. Moorhouse, sen., and J. 
Firth, Manchester. 

12,001. Atracuine Door Kwyopa to Spinpies, J. 
Hubbold, Tipton. 

12,002. Lea Guarp, W. E. Watson, F. H. Greaves, 
and E. A. bland, Liverpool. 

12,003. Hyprav tic Lirt VaLves, W. Sprowson, Liver- 


pool. 

12 004. Looms, J. Jackson, Manchester. 

12,005. Sranp for Umprtiuas, &e., J. 
Live 1. 

12,06. Houpine Buinp Corps aud Ropes, 8. Pimstein, 

mdon. 

12,007, Toy, W. R. Wynne, London. 

12 008. Joixine MeraL Pate: together, R. B. Waters, 
London. 

12,009. 4 pvFRTIsinG TABLET, J. R. Hughes, London. 

12,010. Uriiisine Byg-propucts, J. P. L. Bentham 
ond J. Judge, London. 

12,011. TreaiMent of Ores, H. F. Kirkpatrick-Picard, 
London. 

12,012. Taeatinc Woo. with Vapours, H. Schirp, 
Germany. 

12.013. Lusricating Apparatts, O. Montgomery, 
London. 

12,014 Rorary Pomp, E. A. Jeffreys, London. 

12 015. WatrRine-cans, G. A. Farini London. 

12,01*, Liven Arrers, G. Bangay, Norwich 

12,017 Dayinc Susets of Papsr, &., W. W. Wardle, 
London. 

12,018. Repucinc Metatiic Oxtpes, &c., L. Mond, 
London. 

12,019. Scrvppina Gas, 8. Hersey and Kirkham, 
Hulett, and Chandler, London. 

12,020. Scrupsisc Gas, 8S. Hers y and Kirkham, 
Hulett, and Chandler, London. 


A. Gregory, 


12,021. Rartway Carrtace Doors, F. C. Cawdell, 
{ ondon. 

12.022. ManuracrurEof Roorine TiLe3, W. 8. Akerman, 
mdon. 


12,023. Enve.opgs, C. H. M. I yte, London. 
, Raisinc Weicuts, 0. Robinson and J. Dykes, 
don. 

12,025. Scruwep Botts, 8. W. Gurney, London. 

12,025 Pumeimno Frivuips, J. E. A. Gwynne and J. 
Ingham, London. 

12.027. Pwevmatic Tires, D. Young._(£. W. Young, 
United States ) 

12,028. Hotprast, L. Ferdinand, H. C. Morgan-Gren- 
ville, and E. H. Vesey, London. 

12,029. SemapHoreE SIGNALLING AppPaARATus, L. B. 
Stevens, London. 

12,080. ELectric Arc Lamps, W. J. Davy, London. 

12,031. TareaD Packaces, B. L. Armstrong, London. 

12,032. Drawine Tubes, C. G. Larson, London. 

12,038. Nut-Locks, W. E. Norris, London. 

12,034, Fitctration of Liquips, 8. Courtney, London. 

12 035. MecuanisM for Cottine-orr Gas, ‘I. J. Phipps, 
London. 

12,036. Remepy for Cancer, &. Pitt.—(4. 2. 
Niekerk, Cape Colony.) 

12,037. Stram Generators, T. Taylor, London. 

12,038. Attoy, T Shepherd, London. 

12,039. Innea Soxes of Boots and Ssoe:, J. Branch, 


Van 


ndon. 
12,040. Distnt:Grators, J. A. B. Sanderson and J. H. 
Wood, London. 
12,041. Pomp Vatves, J. C. Mockabee and C. Wool- 
rich, London. 


12,042. Groses for Arc Licuts, W. Jandus, London. 

12,043. AuromaTon3, W. Heilbrunn and 8. Bitith, 
London. 

12,044. Sewmsc Macuine, H Manping. London. 

12,045, LuncHEon Basket, G, Renaucy, London. 

12,046. Fast Reep Looms, T. Surprenant, Canada. 


Qlet June, 1895, 
12,047. CHANGING PaoTOGRAPHIC PLatTEs, A. Millar, 


London. 

12,048 Axte WasHER CuTTER Knives, T. G. Usher, 
Sheffield. 

12,049. WasHino Carriages, &c., G. A. J. Schott, 
Bradford. 

12,050. Pepa for Bicycre3, &c., L. O. Michael, Bir- 
mingham. 

12051. Securinc Door Hanpie3, A. C. Franklin, 
Shoreham. 

12,052. Hyprautic Ca#Eck VaLvr, J. B. Holt, 
Leeds. 

12,053. Corzinc OuTt Garments, W., J. A., and J. 
Gaunt, Bradford. 

12,054. PREveEvTING YARN OVER RUNNING, E. Holling- 
worth and W. Mitchell, Huddersfield. 

12,055. Cask for MouLpinc Tuses, F. H. Fenwick, 
Glasgow. 

12,056. Automatic SasH L Fr, H. Dobson, Hebburn- 
on-fyne. 

12,057. Sanitary Traps, T. G. Rhodes and R. Gaunt, 
Leed 


8. 

12,058. Steys for Looms, J. Cresswell, Manchester. 

12,059. Orcans, G. F. Smith, London. 

12,060. Dror pow Guns and Rir.gs, J. W. Smallman, 
Nuneaton. 

12,061. Gas E. Hooker, 

mdon. 

12,062. Viotin Grip, F. J. Strong, Coventry. 

12,068. Boarp for TRawL Net, CU. L. Nielsen and H. 
F. Fourny, Hull. 

12,064. Winpow Frame3, E. de la Sauce, Glasgow. 

= = Winpow Furniture, &c., A. Schofie d, Roch- 

ale. 
—_, Loom Suxutrizes and Tonovurs, A. Wood, 
mdon. 

12,067. Sorrentina and Puriryinac Water, J. H. 
Osbourn, London. 

12,068. Trapot STRaAtNER, H. Voll and A. H. Barmaper, 
London. 

12,069. FLoweR pots, E. J. Warmington, London. 

12,070. Constructine Pxates, J. W. Bishop and J. 
Stonier, Stoke-on-Trent. 

12,071. Track Horpers, A. R. Sharp.—(C. Walke, 
India.) 

12,072. Fitter Bens, F. F. Brown, London. 

12,073. TrrEs for CycLes, E. W. Derry, London. 

12 074. Watcuss, P. R. de F, d’Humy, Liverpool. 

12,075. Makina Fasrics on Looms, F. Geiringer, 
London. 

12,076. Lock for Doors, Hobbs, Hart, and Co. and R. 
Taylor, London. 

12,077. Cusnions for Orromans, &c., E. Frankenberg, 
London. 

12,078. Rattway Spikes, 8. J. Harry, London. 

12 079. Wrnpow-sHELF, E. T. Hughes.—(Z A. Pendle- 
ton, United States.) 

12,080. Grass Caszs, G. Steel, London. 

12,081. Linina Tunnets with Concrete, G. Burt, 


Borne& Pkorector, C. 


mdon. 
12,082. Opsrarnment of Sopium, &c., R. Matthews, 


London. 

12,088. Cock and Spray, W. Lewis and W. 8. Stally- 
brass, London. 

12,084, Writinoc-pens, T. Quinlan, Condon. 

12,085. PREPaRaTION for RELiFF of Neursiaia, W. B. 
and A, Bishop, London. 





12,086. Means of Paorutsion of Cyroxgs, 8. 8. Allin, 
London. 

12,087. Suint-rront AtracumestT, L. F. C. Rich, 

mdon. 

12,088. ALumtNIuM ALLoys, 8. Learoyd ard G. Jar- 
main, London. 

12,089. Bicycves, &c., F. Sulley, London. 

12.090. Propsiiers for Steexina Saips, J. Johannsen, 
London. 

12.091. Type-wertina Macuines, J. R. Vellacott and 
The Pneumatic Patents Co , Lond n. 


London. 

12,098. Cootixa Liquips, D. Halpin and J. B. Alliott, 
London. 

12,094. PurpurRine-suLpHo AcrID, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
many. 

12.095. Vatve Gear for Gas Exorses, H. P. Holt, 
Lond 


mdon. 
12,096. Maxine Gass Botties, W. and W. A. Clark, 
mdon. 
12,097. Oi. ENotyes, H T. Dawson, Londen. 
12.098. Jame, &c , W. Hodson, London. 
12099. Varve for Prectmatic Tires, G. E. Osmord, 
London. 
12,100. UarRyYING Cycie AccEe-sorizs, G. E. Osmond, 
London. 
12,101. Ranoge, &c, J. Slater end C. E. Hauvette, 
London. 
1?,102. TreaTinc Ores, A. de C. Scott, London. 
12,103. ENTeRinc, &c., Tramcars, G. Shrewsbury, 
London. 
12,104. Tre Cup, E. H. Levi, London. 


12,105. Rapianr Tissue for Lamps, 8. H. Crocker, 


London. 
22nd June, 1895. 
12,106. The Vatve Tosacco Piez, H. Novra, 
London. 
12,107. CorK-pRawinc Macaines, W. Vaughan, Bir- 
mingham. 


12,108. Sona-waTeR Detivery Appar itus, W. Thom- 
son and N. Collins, Newe stle-on-Tyne. 

12.109. CrzanseR for BaTtH Purpotes, F. T. Gordon, 

u be 

12,110. Promotinc Compustioy, M. B. Jones, King’s 
Heatb. 

12,111. SperD Congs, J. Downham and J. Garside, 
Manchester. 

12,112. Swivets. W. Dipple, Birmingham. 

12,113. Siups, &c., T. Morton and J. H. Crowder, 
Birmingham. 

12,114. Wueets for Roap VeniciE3, G. E. Turner, 
Worcester. 

12,115. tock, &e., P. M. Platts. London, 

12,116. Winpow CLEaneR, J. Giffen, Campbeltown. 

12 117. Voucntr Lapets, F. H. Langworthy, Maiden- 
head. 

12,118. Dravucut Exc.uper for Doors, T. H. Westley, 
Manchester. 

12,119. Propucina CoLouRtnc-MATTERS, C. Rattner, 
Leeds. 

12,120. LaBettina PortaPLe ArticiEs, G. Barnley, 
Leicester. 

_— Toy, W. Snelgruve and R. F. Goyne, Birming- 

™m. 


12,122. Srzam Borers, R. R. Newlove and H. W. 
Hill, Nottingham. 

12,123. Dentat Priates, C. D. Grundy, Bradford. 

12,124. Fire-escares, J. Waugh.—(Messrs. H. Muller 
and Co., Germany.) 

12.125. Macuine for Teppine Hay, &c., J. Ewing, 
Belfast. 

12,126. Bcor and SHor Psorectors, W. C. Phillips, 

radford. 

12,127. Cors, &c., J. T. Petford, Manchester. 

12,128. HAMMERING APPARATUS, J. 
Glasgow. 

12,129, VaLVE 


Rowan, 


Gear, J. Anderson, Newcastle-on- 
'yne 

12,180. Przzur, A. Miesch, Birmingham. 

12,131. Gas Generator, J. M. K. Pennink, Germany. 

12,132. DispLayrinc Worps or Letrers, E. Sandow, 
Manchester. 

12,1338. Stram Esoine Vatves, W. Sharples and T. 
Forrest, Manchester. 

12,134. CHarcisc Gas Retor-s, A. Dunolly, Man- 
chester. 

12,135. Rina Spryninc Frames, J. Corrigan, Man- 
chester. 

12,136. SHares of InDIA-RUBBER, W. Lyst and J. W. 
Burke, Manchester. 

12137. Propucrion cf Frame; on Water, F. L. 
Fielder, Glasgow. 

12,138. Lirtina Liqurps by Arr, F. M. Grumbacher, 
Berlin. 

12,139. Treatine Ores, F. B. Parnell, London. 

12,140. Rapsit Taaps, A. Porter, London. 

12,141. Newspaper Houpers, J. Landsiedl, London. 

12,142. Can Axtg-Boxes, J. L. Kinsell and F. A. 
Leavens, London. 

12,143, Betts, H. Koenigsberger, Berlin. 

12,144. Bep-pLate for Braters, C. Hemmer, Ger- 


many. 
12,145. Srops for Music Desks, H. C. Markby, 


mdon. 

12,146. Knire for Curtine Hoies in Stacks, H. Lear, 
London. 

12,147. Motors for Cycies, T. J. Whiteman, London. 

12,148. Sizermnc GeaR for TaNnpiM Cycizxs, J. 
Hodgson, London. 

12,149. Connectinc CoRNICE-POLE Jornts, C. J. Har- 
court, London. 

12,150. Drawine-Pin, G. A N. de Latouche, London, 

12,151. CrotcHe’, E. A. B. Beaumont, London. 

12,152. Repropucine Movu.pines, W. Schuschitz, 
London. 

12,153. Lirrs, J. D. Mitchell, Glasgow. 

12,154. Parntixra Faprics, E. Armitage, T. McIntosh, 
and M. J. Adams, London. 

12,155. Securtrne Covers on Sappxe;, H. W. Stanley 
and E. Cusdin, London. 

12,156. AnimaL Traps, J. W. and 8. J. Blake, London. 

12,157. Exvectric Licutine, F. L. Berners and F. 
Griffin, London. 

12,158. Spurs, G. Ktihn, London. 

12,159. MovaBLE Partitions, J. Wilks, Manches‘er. 

12,160. Dkawise Exuiptic Curves, W. P. Thompson. 
HV. E. Centonze, Italy.) 

12,161. Inpicatinc the Fracrvre of ELEctric Con- 
puctors, A. J. Moulart, London. 

12,162 Destruction of Beta NaputHot, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

17,163. Banps for Hats, F. Eyres, London. 

12,164. Ruter, C. J, M’Gahon, London. 

12,165. Toy Hoops, A. J. Howell, London. 

12,166. Last for Boots, F. H. Wilson, London. 

12,167. Comprnation Lamp and WaALKrNe-stTicK, J. D. 
Lawrence, London. 

12 168. Apparatus for Heatinc Water, E. A. Jeffreys, 
London. 

12.169. Macuines for Makina Ropes, &c., J. T. Haase, 
London, 

SS for Sturce Vatves3, A. F. Woolhouse, 

ndon. 


12,171. Supsectixc Materiats to the Action of Hor 
Arr, W. Jackson, London. 

12.172. Compinep Fan and Parasot, H. F. Donaldson 
London. 

12,173. Joists for Cycies of Bamsoo Canz, G. Sanderg 
and J. W. Holland, Warwickshire. 

12.174. ManuractorE of Start Puates, M. Gledhill, 
London. 

12,175. Frusaine Apparatus, L. E. Cowey. London. 

12,176. MANUFACTURE of WorsTED Yarns, E. A. Leigh 
and R. Holt, London. 

12,177. ApsuSTABLE Foot-Boarps for DenTaL CHaiR3, 
T. H. and E. Gardner, Loudon. 


12178. Sappies for VecocrrepEs, W. I. Bunker, 





London. 
12,179. Bospins, G. Paley and J. A Sutcliffe, London. 
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12,180. Maxune Srencit-cHaRacTer Puncues, 8. D. 
Hartog, jun , London. 


24th June, 1895. 


12,181. Mustcat Top, J. B. Howard.—(F. Selle and B, 
Otten, Germany ) 
12,182. CoLLapsIBLE Mup-auaep for Cycie”, F. Bode, 
‘taffordshire. 
12,188. Inreryat Fitrines in Men’s Hats, A. Ridgway, 
Dewsbury. 
12,184. Dererminina the Amount of Fat in Miik, A. 
W. Stokes, London. 
12,185. Patent Rerrinc Spritsan, G. T. Richards, 


ent. 
12,186. Sprine to Keep Boots in Saapr, F. Clewlow, 
‘01 
12,187. TecepHonic Apparatus, H. C. L. Holden, 
London. 


12,188. Picker Carckxine Device, H. Wilcock and F. 
Normington, Keighley. 

12,189. Oprnoc and CLosina Containers, F. Lomax, 
Birmingham. 

12,190. Saor:, E. Holmes, Birmingham. 

12,191. Insote FeatHertnc Macuisrs, H. A. Older- 
shaw, Leicester. 

12,192. Puzzir, A. H. Milne, London. 

12,198. Disn Covers, A. Marshall, London. 

12,194. Steam Borters, W. Garner. Manchester. 

12,195. Dress Suspenpers, C. E. Norris and H. 
Larking, Birmingham. 

12 196. AuTromMaATICALLY SepaRaTInG SHeets of Paper, 
J. J. Allen, Halifax. 

12,197. Cooxine Stoves, W. Collinsou. Halifax. 

12,198. Reraiceratine. W. Killen, Belfast. 

12 199. Frre-Licurers, J. Maynes and C. L. Watchurst, 


ndon. 
12.200 Tennis Net Apscstrr, A Walkden, Prestwich. 
12,201. Bortya Macuines for Dentists, H. Raeithel, 


rlin. 

12 202. Apparatus for REFRIGERATING CHAMBERS, G. 
W. Lamb, Romford. 

12,203. Apparatus for Hotpinc Corps, J. 8. Orton, 
Birmingham, 

12 204. Heatina Feep-water for Exaixe3, F. Wilson, 
Sheffield. 

12,205. Brakes for Roap Veuictes, W. Hawley, 
Sheffield. 

12,206. Boxes for Rezts of Twist, J. H. Eld and W. 
H. Duesbury, London. 

12,207. Buckies, H. J. Baker, London. 

12,208. ComBrseD Frrt-Licnter, &c., J. Manning, 
London. 

12,209. TaBLE Fork. M. Gillard. Liverpool. 

12,210. Arracnixsc Caains to Bripue Bits, J. T. and 
J. E. Wiggin, London. 

12211. Apparatus for Catcuinec Beeties, H. Dixon, 
London. 

12,212. InFLatinc Pwevmatic Tire’, F. A. Pyke and 
A E. Drew, London. 

12,213. Dog Muzztg3 C. Echelze, Birmingham. 

12,214. Oraans, J. J. Binns. London. 

12,215. Camp Cooxrne Srove, &c., G. Spencer, Alder- 


shot. 
12,216. Water Press, D. E. Radclyffe and T. Burrows, 
mdon. 

12,217. Boots, A. Heronimos, Lond 

12,218. Treatment of Raga, R. W. 
Chester, London. 

12,219. Maxine Inrusions of Tra, &c., 8S. W. Flint, 
London. 


12,220. Lerrer Fixes, A. Bloch and A. Zeiss, London. 
12,221. Cotourtne Martrers, C. D. Abel.—{The Actein 
Gessellschaft fiir Anilin Fabrikation, Germany.) 
12,222. Water Pipe, J. Gordon, London. 
12,228. Paptocks, J. E. and W. S. Jones, London. 
12,224. ARwourR Prares, A. V. Newton.—(4. Nobel, 
Sieden.) 
12,225. Type weitinc Macaigs, A. F. Vidal. London. 
12,226. Means for WaTERING Garpens, W. F. Brown, 
London. 
12,227. Suarr Tua, C. Bristow, London. 
12,228. Cuucks and Dogs for Latues, J. H. Storey, 
London. 
12.229. Ececrric Resisrances, H. J. F. Voigt and J. 
A. Haeffner, Liverpool. 
12,230. Hotpine Carns of S1LK on S—wino MAcHINEs, 
G . Manchester. 
W. P. Thompson.—(Jetter and 
heerer, Germany. 


a ELECTRIC CABLES, J. B. Atherton and G. H. 


on. 
E. Maclvor and J. 


verpool. 
12,238. Borters of Lawn Mowers, &c., J. Sumner, 
ndon 

12,234. 
Lond 

12,235. Cycies, R. W. Thomas, London. 

12 236. Sanp Vatves, D. Thomas, London. 

12,237. Matcu Sarzs 8. E. Ball, London. 

12,238, CycLe Sappvgs, A. J. Boult.—(A. J. Ely, United 


States.) 
12,239. Knrrtinc Macutyes, J. H. Scott and J. Roe- 
buck, London. 
12,240. SzPaRaTine Dust, Pearson and Bennion and J. 
A. Keay, London. 
12,241. Manuracture of Corp and Ropsg, F. Globot- 
schnig. London. 
12,242. Maxine ArtiFicraL Stone, E. M. Arndt and 
. de Bruyn, London. 
12,243. Dryrya Kitxs, L. Klippert and the Union 
Fabrik Chemischer Producte, London. 
12,244, ELecrro-peposiTion, J. C. Graham, London. 
~—— Propuction of OxyGEn Gas, A, Sweetser, 
ndon. 


InLuminatinc Apparatus, T. Powlesland, 
on. 


25th June, 1895. 

12,246. Scpports for Desks and Seats, A. G. Brookes. 
—(G. A. Bobrick, United States.) 

12.247. Gas Enaings of the Otro Cycue, P. Singer, 
London. 

—_— MerTatiic Packxinc, W. M. Walters, Liver- 
pool 

12,249. ArTiFicIAL Rupser, J. Bibby, Liverpool. 

12,250. Kuittinc Macuines, H. Liebert, Manchester. 

12,251. Brakes for Cycies, J. B. Swallow and J. H. 
Houghton, Leeds. 

12,252, Typewriters, L. H. Vaughan, London. 

12,253. ManuractcurRe of Boots, F. F. Swain, 


Leicester. 
12,254. SuBaqueovs Aquarium, J. Ireland, Black- 


pool 

12,255. Mgasurtne Liquips, W. Snelgrove and R. F. 
Goyne, Birmingham 

12,256. Rusners for SLipine Trivets, J. Pedley, Bir- 
mingham. 

12,257. Pump Vatve:, D. Wulff, Hartlepool. 

12,258. Saavine BrcsH and Soap Box, W.S. Whiteley, 
Warrington. 

12,259. Drop Srawps, W. H. Inslee.—(7he Singer Manu- 
Sacturing Company, United States ) 

12,260. Fixive OverManteELs, C. A. Bly, Birming- 


im. 
12,261. SHELL Warp Guarp Carmyry Por, A. McGarry, 
near Bacup. 
12,262. BLADDER Protector, J.C, A. S8., and H. L. 
Jacques, Newcastle-on-Tyne. 
12.263. PorTaBLE SHeps, R., H., and W. Johns, 


London. 

12,264. Screw Driver, B. W. Bott, Birmingham. 

12,265. Cycres, F. P. Burnbam and J. D. Alsup, 
London. 

12,266. Cycirs, F. M. and J. E. Goodhue, London. 

12,267. Tops, C. Barus, London. 

12,268. Reparrine Sarps’ Propetiers, W. P. Thomp- 
son.—(A. L. Olsen, Denmari: ) 

12,269. Harr CoRLIne AppLiaNces, W. P. Thompson.— 
(P. P. A. Léger, France ) 

12,270. Automatic CentRaL Burrers, G. Johnston, 


verpool. 
12,271. Maxine Enveropes, H. B. Cooley, J. M. 
Noble, and J. Trévor, London. 
H. B. Cooley, J. M. 


12,274. Dress Cups, F. é, London. 
12,275. Process of GALVANISING WirE, K. Berkenhoff, 


Germany. 
— Brrr Extractor Stop Vatve, ©. Leni, 
mdon. 
12,277. Connectine Device, W. A. Lord, London. 
12,278. Branpina Foops in Bako, E. B. Watson, 
London. 
12,279. Process for Poriryinc Liquips, H. F. C. 
Ebeling, London. 
12,280. LaBELLInc Macuings, A, Siegel and F. Haus- 
mann, London. 
12,281. Attacnine Stirrup Straps, E. Humbert and 
A. Pénicot, London. 
M. C. 


Toh 


12,364. SHuTTLE Mecuanism, P. M. Justice.—( Weaver 
ys and Electric Shuttle Company, United 
tates. 
12,365. Jacquarp Mrcuavism of Looms, P. M. Justice, 
—(Weaver Jacquard and Electric Shuttle Company, 
United States.) 
12,3€6. Parparation of Stivers, 8. Hopkinson and 
W. P. Kinsman, London. 
12,367, Woop Screws, W. Thomas, Glasgow. 
12,368. Winpow Sasues, C. P. Jamieson, London. 
12,369. Boot Brusues, W. H. Toovey, London. 
12,870. TagatMent of Metaciic Oxipes, P. 0. Bunn, 
London. 
12,871. , ADJUSTABLE Spanners, W. G. Gooch, Bir 





12,282. Maxina Twist Dri.1s, 
ndon. 

12,283. Arracnine Etectric Conpuctors, A. J. Boult. 
—(L, K. Kugler, Germany.) 

12,284. ENVELOPE Macuine Counters, H. B. Cooley, 
J. M. Noble, and J. E. Trevor, London, 

12.285. Gum_ Frepinc Apparatus, H. B. Cooley, J. M. 
Noble, and J. E. Trevor, don, 

12,286. Sprnntna Tops, R. B. Waters, London. 

12,287. Perro.eum Enornes, Brayton Petroleum Motor 
Company and 8. Withers, London. 

12,288. Steam Enoine Vatvags, W. R. Lake.—(H. R. Fay, 
Cnited States.) 

12,289. Gas Heatine Apparatus, L. Brock, London. 

12,290. ExTractina GoLp and Sitver, J. J. Crooke, 
London. 

12,291, Exrractino Sitver from Orgs, J. J. Crooke, 
London. 


12 292. MATCH MAKING Macuines, L. H. Montross, 
London. 

— CotourinG Fett Hats, A. and G. Carruthers, 
ndon. 


12,294. SHorTentne For on Beaver Hats, A. and G. 
Carruthers, London. 

12,295. PHarMaceoTicaL Sosstancr, H. E. Newton.— 
(The Farbentabriken vormals Friedrich Bayer and Co., 
Germany.) 

12,296. BREECH-LOADING ORDNANCE, W. R. Lake.— 
(W. Sellers, United States.) 

12 297. Brcyotes and like Venicres, J. P. W. Glaser, 
Nottingham. 

12,298. Stgam or Vapour Enoines, C. A. Wright, 


andon. 
— Continvous FLow Syrinces, H. D. Smith, 
ndo: 


in. 

12,300. Book Cases, W. M. Poindexter, London. 

12,801. Dynamos, L B. Atkinson, London. 

12,302. Device for Assistinc Swimmina, E. Bulstrode, 
London. 

12,303. Propuction of Poty-azo Dyes, J. Y. Johnson. 
— (Badische Anilin and Soda Fabrik, Germany.) 

12,304. CHemicats for Testixc, W. Oppenheimer, 
London. 

12 305. Cycie3, D. M. Murrow, London. 

12.806. Compustion Motor Enoines, R. Diesel, 
London. 

12,307. CompressInGc Piastic Compounns, D. Genese, 
London. 

12.308. INstRUMENTS for Stoprine TEETH, E. de Trey, 
London. 

12,309. Miners’ Lamps, 8. Waters, London. 

12,310. Parntine Macurg, J., F., and J. Y. Fester, 
London. 

12 311. Contact Bars, Siemens Brothers, and Co., 
Limited.—( Messrs. Siemens and Halske, Germany.) 

12,312. Srame Batrerigs, A. G. Saunders, London. 

12,313. Tip for Birtrarp Cues, F. C. Rylands, 


London. 
12,314. Sarety Pins, E. B. Lee and W. ©. Smith, 


mdon, 
12,315. Stouts for Fire arms, W. Lyman, London. 
12 por Uriisinc Nitke Caxr, J. D. Darling, 


on. 

12,317. DentaL Cuarre, A. W. Browne, London. 

12,318. Boxes for Detiverina CicARETTEs, E. Ward, 
London. 

12,319. Pocker Lamps, W. Trabue, J. B. Hutchings, 
and M. McKnight, London. 

12,320. MetaL Containers, C. A. Jensen.—(A. Sinding- 

Larsen, Norway.) 

—, Mitts for Bruistnc Grain, V. Chapellier, 

ndon. 

12.322. Buttons, Hooks, and other Fastenrnas, C, H. 
M. Lyte, London. 

12,323. Cycigs, A. Mayhew, London. 

12,324. Makina Printine Roiters, H. Ziegler-Re'na- 

cher, London. 

12,325. SMOKELEss Powper Manvractvre, E. Ungania, 


mdon. 
12,326. InstRumENT for Drawinc Dorrep Livzs, J. H. 
Knight, London. 

12,327. AUToMATIC FounnkzL, J. J. Ebert and M. Loewen- 
stein, London. 

12,328. WaistBanps, J. W. Wright, London. 

12,329. TELEGRAPHIC INSTRUMENTS, A. Merrel and A. 
Duffek, London. 

12,330. Rotters for Sucar Cane MILLs, J. Mylne, 
London. 

12,331. Preparing Peat Fipre for THreaps, G. A. 
Cannot, London. 

12,832. Makine ARTICLE3 from Peat, G. A. Cannot, 
London. 

12,833. Wire Lattices, E. Edwards.—(The Metalluch 
Jabrik ** Durea,” Germany.) 

12,834. Cycte HaNDLE-BaRS or STEFERING-RODS, C, 
Baker, London. 

12,335. Seatrna Wax, J. B. Beare, London, 
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12,836, Pwrumatic Tires, J. Adair, Waterford. 
12,337. CaNDLEsTICKS and Sconces, J. W. Blake, Gos- 


port, Hants. 
12,338. LEvER’s Perrror Prevmaric Tire, J. W. Lever, 
ut — 
— IGAR or CIGARETTE CaRRIERS, C. E. Newbon, 
mdon. 
12.840. Bittiarp Tastes, W. J. Peall and H. Walder, 


ndon. 

12,341. Recrprocatinac Braker, D. T. Streader and FE. 

E. Edwards, Brighton. 

12,342. SMOKE CONSUMING ARRANGEMENT, R. Sharrocks, 
Oldham 


12,843. NeEpie, F. W. Pare, Nottingham. 

12,344. GENERATING ACETYLENE Gas, J. H. Exley, 
Bradford. 

—_— Manvractore of Firg-Licurers, J, F. Kempe, 
ve . 

12,346. Train Brakes, O. Styles, Glasgow. 

~~. Makina of OrNAMENTAL Ties, J. Ingleby, 


s. 

12,348. SHow Taster, J. Cadbury and F. W. Lambert, 

Birmingham. 

12,349. SeRvers or Horpres for Meat, A. E. Spurrier, 
‘irmingham. 

12,350. Harness Snarr Tua, F. Croker, Highbridge, 


rse' 

12,351. BamBoo Junctions, W. C. M. and E. Fawcett, 

12,852. Swine Suoar Boise, &c., Pane, W. Brierley, 
Rochdal 


le. 
12,853. Bany Foop Recutator, A. A. Davidson, Vic- 
toria, British Columbia. 
12,354. Stram SepaRatina Apparatus, J. W. Reed, 
Newcastle-on Tyne. 
12,355. Gas-propucixa Lamps, T. Thorp and T. G. 
Marsh, Manchester. 
12,356. Propuction of Hzatino Gas, T. Thorp and T. 
G. Marsh, Manchester. 
12,857, Sirtinc Onions, J. Daniel and A. F. Parish, 
iggleswade. 
12,358. SHARPENING ComPosiTioy, A. Donald, London. 
12,359. Rerricgrators, H. Bamford and Sons (H., 
sen., 8. B., H., jun., and J. Bamford), Uttoxeter. 
12,360. CoaL , &. Brentnall, Manchester. 
12,361, CLosET Szats and Covers, 8. Brentnall, Man- 


e r. 
12,362. Macuinery for Mettine Suocar, M. Blake, 





ELOPE MACHINES, 
Trevor, London. 


272. 
Noble, and J. E. 
12,273. Gonvoras, H. Spooner, London. 





12,872. Torpepo Pipg, A. Hofmann, London, 
12,373. Tinks, J. Corp, London. 

12,374. ConTROLLING SUPPLY of Evecrricity, R. Hack- 
ing and G, Brand, London. 

12,375. Oprarnina PuotoarapPns, ©. H. Adkins, Liver- 


12,376. Type Composina Macniners, The Pulsometer 
ngineering Company, Limited, and C, F, Hilder, 
London. 
12,877. Rorary Sirves, G. H. Hadden.—(W. Oswalt, 
Germany.) 
a oo ee Grass ApsustmEstT, W. E. Norris, 


mdon. 
12,879. Toy, 8. Guiterman.—(G. Rosenfeld, United 
States. 


12,380. Fuses for ExpLosive ProsectiLe3, J. C. Thomp- 
son, London. 

12,381. MouLpine PLastic Composrtions, F, W. Golby. 
—(R. Frappier and G. Dupont, France ) 

12,382, Paster, J. C. Bloomfield, London, 

12,388. ConpEnsino and Coo.ina ApraR «tus, E. Hart, 


sondon. 

12,884. Gas Cuecks for Projectices, A, Nobel, 
ndon, 

12,885. WatER Suppiy Apparatus, J. P. Bark, Liver- 


pool, 
12,886, Pappine for the Linino cf Coats, F. M. Birtill, 
Manchester. 
12,887. Watcn Case Makers’ Latues, E. W. Linnett, 
Birmingham. 
12,388. Treatinc Sewer Water, E. Dussau, London. 
12,389. Curtains and Winpow Buinps, &c, R. Jones, 
London. 
12 390. CiinicaL THermometers, &c., G. Brittain, 
London. 
12,391. Dryine Sturry from Cement Kiiys, W. Joy, 
ndon. 
12,392. Catcne3 for Rartway Carriages, J. J. Adler, 
on. 
12,398. Learner Drivinec Rorr3, E. F. Sarg ant, 
London. 
12,394, TeLepHone?, E. Kosanke, C. Fubr, and B. 
Krausse, London. 
12,395. ANTI-FREEzZER, A. J. Boult.—(M. B. Strauas, 
Germany.) 
12,396. GRinpinc Macuines, Tasker, Sons, and Co., J. 
H. R. Tasker, and F. Tasker. London. 
Knitrep Fasrics, H. Wildt, London. 
. Demme, J. Helouis and C. de 8. Pére, London. 
. Stove Licutes, T. Southcombe, Hastings. 
. Fixine Pipes, W. H. Williams, London. 
Tires, W. Woolf, London. 
. Lusricators, A. H. Cannon, London. 
Umpretias, E. B. Gaze and H. A. Davis, 
London. 
12,404. Ecrorricrry Meters, G. Hookham, London. 
12,405. Locks, F. Clever, London. 
12,406. Gun Carriaces, 8. Berditschewsky, London. 
12,407. ALUMINIUM PLatE3, O. C. Strecker, London. 
12,408. Lapres’ Dress Pockets, L. Cavanagh and E. 
Grahame, London. 
12,409. Morors for Tramcars, R. M. Macdonald, 
London. 
12,410. Wasnina Macuines, J. H. Hastings, London. 
12,411. Sprsnryc Barts, W. J. 8. Barber - Starkey, 
London. 


27th June, 1895. 


12,412. Hrat Rapiator and Ssape, A. L. Taylor, 
ee 

12,418. Tarcets, A. L. Winser, Jersey. 

12,414. ELecrricaLLy LicHTinG Venicir3, J. Niblett, 
London. 

12,415. Caarrs for Rattways, A. Haworth, Liverpool. 
12,416. WasHine Macuines, W. Warner, Nottingham. 
12,417. Posrtive Pirates, C. H. Weise, Manchester. 

12 418. Gtaztno Roors, W. Johns, Bristol 

12,419. Grinpinc Mrs, A. Javelier, Manchester. 
12,420. Pirates, C. H. Weise, Manchester. * 

12,421. Bittianp Curs, P. T. A. Petrocokino, Man- 
chester. 

12,422. Toy Pistoxs, D. Rylands, Huddersfield. $ 
12,423. Kyrrtina Macuines, J. A. Claringburn, Not- 
tingham. 

12,424, Bune, J. Findlay, Liverp~ol. 

12,425. Umpretas, A. Seeley, Rochdale. 

12,426. Lenses, 8, J. Small, Devon. 

12,427, Douste Sramino Macuings, D. Smith, Wolver- 
hampton. 

12,428. Pweumatic Tinr3 for Cycies, A. Mugeli, Man- 
chester. 

12 429. Framino of Cycre Nappies, J. B. Brcoks, 
Birmingham. 

12,430. Ciips, W. Gibss.-(F. J. Appelbee, United 
States.) 

12,481. Boxes fir Watcnes, F. A. and F. Baines, 
Leicester. 

12,432. Car~prEN’s Paits and Porgs, L. Dreverhoff, 
Manchester, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette. 
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004, VALVF-CONTROLLING MECHANISM FOR WATER 
Wurexs, C. B. Doolittle, Aspen, Colo.—Filed Novem- 
ber 18th, 1894. 

Claim.—The combination with a water wheel, of a 
plurality of supply nozzles, a valve for controlling 
each of said nozzles, a governor, cams controlled by 


[533004] 


- 





the governor, connections whereby said cams control 
their respective valves, and means for actuating 
the cams in reverse directions by operation of the 
governor, substantially as described. 


533,178, ApsustaBLe ScaFrroup, L. Mandel and W. 
Groszmann, New York, N.Y.—Filed May 8th, 1894. 
Claim.—An adjustable scaffold, comprising two or 
more sup ving grooves therein, lazy tongs 

pivoted, one end to the said support, and the other 

the groove, beams upon the top of the lazy tongs 
having bearings depending therefrom, a screw- 
ed rod journalled in the said bearings, and 
having a wheel thereon adapted to rotate the same, 





lasgow. 
12,368. TRavELLIne Trunks, E. Sandow, Manchester. 





— 


nut en ig with the screw-threaded rod, and cay. 
riages sliding in the said beams, adapted to receiyg 

















the scaffold thereon, and meacs for adjusting the 
said carriages, substantially as shown and described. 


533,348, Sream Enaine, N. Chandler, Hednesjov, 
Eaglaad.— Filed April 5th, 1893. 
Claim.—(1) A compound single-acting engine having 
a steam valve in the form of a sleeve surrounding the 
piston-rod and formed with one or more steam pas. 
sages of comparatively emall volume arranged external 
to said rod and adapted to admit steam to the upper 
end of the low-pressure cylinder through the cover 
thereof, just before the said piston completes its 
upstroke, substantially as herein described for the 
pu specified. (2) In a compound single-acting 
el the combination with superimposed high and 
low pressure cylinders and the pistons therein, of alead 
cylinder secured to the top of the high-pressure cylin. 
der, a single piston-rod extending through said cylin- 
ders and pistons and into said lead cylinder, a distance 


533348} 





tube surrounding said piston-rod between said pistons, 
aeecond distance tube surrounding the part of the 
piston-rod extending into said lead cylinder, and a 
fastening device attached to the upper end of said 
piston-rod and within said lead cylinder for securing 
said pistons and distance tubes upon said rod, each of 
said distance tubes being formed with one or more 
Darr. w steam ges external to and parallel with 
said piston-rod, and whereby steam can from said 
lead cylinder into the upper end of said high-pressure 
cylinder, and from the lower end of this cylinder to 
the upper end of the low-pressure cylinder just before 
the pistons complete their upward strokes, substan- 
tially as described. 


533,424. Grease Separator, W. J. Baldwin, 
Brooklyn, N.Y.—Filed June 25th, 1894. 
Claim.—(1) The combination in a grease separator, 
of ar tacle for the d water, provided with 
inlet and outlet, a condenser in said receptacle pro- 
vided with an inlet and outlet whereby a water circu- 
lation is maintained through the condenser, and an 
overflow from the said receptacle having its inlet 








orifice below the normal water level in the receptacle, 
substantially as described. (2) The combination ina 
grease separator, of a receptacle A, provided with an 
inlet and outlet for steam, and an overflow from said 
tacle A, having its inlet below the normal water 
level of the receptacle, and provided with an open 
connection which extends to the steam space of the 
said receptacle, substantially as and for the purpose 
described. 


533.448. Apparatus for Burnixe Garpacs, N. Dow- 
ling, Philadelphia, Pa.—Filed April 2nd, 1894. _ 
Clarm.—(1) In a furnace, for burning garbage, in 
combination : a combustion chamber the bed or hearth 
of which is perforated, a series of chamters or compart- 
ments beneath the hearth of the combustion chamber, 
and fluid burners or injectors opening into said 
chambers, substantially as set forth. (2) In a furnace 


Sas: 
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for burnirg garbage, in combination : a ccmbustion 
chamber the or hearth of which is perforated, and 
into which opens a fluid burner, a series of chambers 
or compartments beneath the hearth of the combus- 
tion chamber and communicating therewith through 
said hearth, into which fluid injectors open and 
disc’ , means for introducing garbage tothe hearth 





one of the upper arms of the tongs being piv 


of the ape pas and an outlet for the escape of the 
regs om 





and’ 
the other carrying a 


to one of the Teald bearings, 


tion, substantially as set forth, 


he 


he 
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THE INTERNATIONAL RAILWAY CONGRESS. 





In our last issue we brought our account of the pro- 
ceedings of the Congress up to the time of going to prees, 
and we now continue our abstract by giving notes upon 
the remaining papers dealt with in Section II. 

The important paper on “Electric Traction,” by M. 
René Auvert, engineer in the Central Rolling Stock 
Department of the Paris and Lyons Railway, came up 
for discussion on Thursday morning at 10 a.m. in 
the Locomotives and Rolling Stock Section. It was 
originally intended to take the paper later on in the week, 
but it was deemed advisable to deal with it earlier, as 
otherwise Section II. would have been without any work. 
The result of the change in time, however, was that a 
number of delegates who desired to take part in the dis- 
cussion were unable to do so. The paper was taken as 
read, and our readers will be able to make themselves 
fully acquainted with its contents, as we are now publish- 
ing it in our columns. 

The paper proper is followed by three notes—the first 
by the management of the Western of France Railway, 
the second by that of the Northern of France Railway, and 
the third by M. Ernest Gerard. In opening the dis- 
cussion the President, M. Kossuth, pointed out that 
electricity was becoming a most important factor in the 
working of railway lines, and in view of the greater use 
which would no doubt be made of this form of energy, 
he considered that it would be advisable for a special 
section to be allotted to this subject at the next Congress. 
The meeting agreed that it would at least be well to put 
the matter before the permanent Commission. Theauthor 
of the paper said that electric power was used fifteen 
years ago upon street car lines, but had not yet made 
any great advances upon railway lines. He believed the 
causes of this were that whereas street car lines were 
usaally grouped somewhat closely around one or more 
centres, railway lines had very extended branches. In 
the former case it was comparatively easy to supply the 
energy from a central source, while in the latter case to 
deal with the problem in the same way would be very 
costly. Besides this the present system employed on 
street car lines and railways was radically different ; in 
the former cases only one or two light cars were used 
together and the service was very frequent, whereas the 
exact reverse was the case with main lines. He under- 
stood that a powerful electric locomotive had been 
built to work in a tunnel on the Baltimore Railway, 
U.S.A., but he had been able to obtain no details of it. 
The President considered that at any rate in the initial 
stages in the use of electric energy on railways now 
worked with steam power the two means of propulsion 
must be used side by side, and no change must be required 
in the ordinary trains. So that at present it would appear 
that an electric locomotive of some kind was needed. 

M. Clerault then referred to the details concerning 
the Heilmann locomotive given in the paper, and without 
going through these again he stated that the locomotive 
oe Se at work between Paris and Mantes, vid Argen- 
teuil, drawing express trains and taking its turn with the 
steam express locomotives; it had given good results, 
and had consumed about 15 per cent. less fuel than the 
steam locomotives doing similar service. He did not, 
however, attach great importance to these figures, as the 
steam locomotives were not powerful enough to deal with 
the trains, and they, therefore, worked uneconomically. 
The service of the Heilmann locomotive between Paris 
and Mantes had lasted three or four months. The 


Heilmann Company was now building two new 
locomotives, ona which would develope 1400-horse 
power, and each would be provided with two three- 
cylinder triple-expansion Willans engines. Each loco- 


motive would weigh in working order about 120 tons, and 
there would be a load of about 15 tons on each of the 
axles, these engines would be hired by the Western of 
France Railway Company for a period of eighteen months, 
and as they would be delivered in December of this year, 
the trial runs would begin about January, 1896. Exact 
tests would be made, and definite data would doubtless be 
obtained. Some advantageous features of this type 
of locomotive were that the wheels were perfectly 
balanced, and that while descending inclines the steam 
engine could be absolutely stopped for cleaning and 
oiling. He stated that although the deflection caused 
on passing over bridges was greater than with 
ordinary engines, the vibration in the vertical plane 
was less. We hope to be present at the trials spoken 
of, and shall then be able to give our readers an indepen- 
dent report. 

M. Ernest Gerard stated that, on the Belgian State 
Railways, a line about fourteen miles long, near Brussels, 
is worked by electricity ; but it seems that this is merely 
a branch line, which is treated practically as though it 
were a street-car line, overhead wires being used. They 
were now making experiments on electric traction with a 
locomotive provided with about eight tons of accumulators 
as the source of energy. He desired to point out, how- 
ever, that the accumulators were merely being used to 
avoid the expense of building either a special locomotive 
or laying cables. He hoped to get some exact data on 
electric traction by means of this engine, but he had no 
great faith as yet that express electric locomotives would 
oe steam locomotives. It was pointed ont that the 
Heilmann locomotive would be more properly described 
as a steam locomotive with electric transmission. One 
of the chief points claimed in its favour was that the 
speed of the piston was independent of the speed of the 
wheels, so that in ascending inclines the engine could be 
running much faster than the locomotive was travelling. 
It might eventually be found desirable to alter the whole 
scheme of service on main lines so as to run very light 
trains at short intervals, and then feed motors upon 
these cars from a conductor placed either overhead or 
underground. : 

M. Fresecot, of the Mediterranean Railway of Italy, 





thought it might be possible to deal with the service in 
long tunnels by using special electric locomotives on 
that particular portion of the line, the energy being 
supplied from a central station. In this way the nuisance 
of smoke in the tunnels would be obviated. 

M. Baudry, of the Paris, Lyons, and Mediterranean 
Railway, then stated that his company were now experi- 
menting with an electric locomotive. They are at 
present using accumulators as the source of energy, but 
only temporarily. He considered it was difficult to 
decide when the traffic upon a given line had reached 
such a point as to render it desirable to think of substi- 
tuting a service of light trains at short intervals for the 
present heavy trains now in use. 

Another speaker seemed to think that the time had 
come to substitute electric traction for steam traction 
upon the Metropolitan Railway of London in order to 
obviate the ever-present nuisance of smoke and fumes. 

The general opinion seemed to be thatit was a difficult 
problem to design efficient starting, stopping, and regu- 
lating gear for very powerful electric locomotives fed 
from conductors. The problem was comparatively 
simple where the currents were small, as in the case of 
street-car lines, but was very different where such large 
currents were under consideration as those to be used on 
main lines. 

There seems to be a good opening for an electric loco- 
motive for service in long tunnels, notably in the spiral 
tunnels with grades of 1 in 12°5 on the Tranrandine 
Railway of South America. 

The conclusion proposed and adopted by the meeting 
was as follows:—In short, it appears, from the result of 
trials reported to the Section, that the establishment cf 
a service of self-propelling carriages, with transmission 
by means of electric conductors, somewhat similar to 
the system used for electric tramways, does not offer 
great technical difficulties. It is, however, different at 
present as regards the construction of powerful loco- 
motives supplied with current from central stations and 
hauling heavy trains. It is, therefore, very interesting 
to continue trials of this kind. The same may be said 
of the experiments undertaken by the Western Railway 
Company of France with locomotives having electrical 
transmission of energy and generating their own power 
—a system which has certain special advantages. 

As to the use of accumulators as at present built, 
some companies have used them in experiments, but 
only with a view of temporarily avoiding the expense 
which would be entailed by using conductors. The 
Section, therefore, is of opinion that in certain special 
cases of transport at low speed electric traction has been 
applied with practical success. The report and con- 
clusion were brought before the general meeting. 

On Thursday afternoon the first general meeting was 
held in the East Conference Hall, with Lord Stalbridge 
in the chair, and the reports and conclusions upon the 
following questions were brought up:—2nd Section, 
Question V.: Boilers, fire-boxes, &c. Question VI.: 
Express locomotives. Question VII.: Rolling stock for 
express trains. Also 3rd Section, Question XI.: Signals. 
Practically the whole of the reports and conclusions were 
adopted without change, the reading of the matter in 
French and English of course occupying considerable time. 

On Friday, at 10 a.m., the 2nd Section joined the 3rd 
Section and discussed Mr. Lambert’s paper on the 
** Acceleration of Transport of Merchandise.” This was 
a very valuable paper, showing in tabular form a vast 
amount of information respecting the costs of running 
goods trains at various speeds. The author gave a 
résumé of the paper, which was taken as read. 

Mr. Lambert was, of course, chiefly interested in the 
Great Western Railway, which company he represents. 
He pointed out that for coal and heavy goods the speed 
adopted was 10 miles per hour; for other goods 16 miles 
per hour, and the highest speed, 23 miles per hour 
was used for perishable goods, such as flowers, fruit, 
&c. These were all ‘‘ commercial speeds,” which we have 
previously defined as being the speed attained counting 
all stops. He then put before the meeting the conclusions 
he had come to, which were as follows :—(1) The most 
economical working is obtained in trains at slow speed. 
(2) That as regards medium speed, the additional result 
is about equal to the increased expense. (3) Thatin the 
case of express trains the additional result is only equal 
to about two-thirds of the increase of expense. Although 
the author pointed out that these conclusions were 
deduced from the tables, and agreed also with his own 
experience, very little notice was taken of them by the 
meeting, and other conclusions were formulated. It was 
considered by many delegates that the conclusions pro- 
posed by the author were too precise. 

Various delegates gave instances of their former 
methods of working and their present methods of work. 
It was agreed that an effort should always be made to 
use as many direct through goods trains as possible, as 
this much facilitated the working of theline. An instance 
was given of the journey from Cette to Paris and back ; 
this used to occupy fifteen days, and is now done in from 
six to seven days; the distance between the two places 
is about 537 miles, so that the double journey is 1074 
miles. M. Baudry, of the Paris, Lyons, and Mediterranean 
Railway of France, considered that direct goods trains 
should travel at such a speed as not to have to go into 
sidings to allow stopping passenger trains to pass them. 
A Belgian engineer said he saw no special advantage in 
increasing speeds in the Charleroi coal district of Belgium, 
as the trains travelled at night, and if they arrived at 
Antwerp in time to unload at the quays at about 
7 or 8 a.m. it was quite sufficient. On level lines with 
not much trafiic he preferred heavy trains at slow speeds. 
In the case of competition between various lines of route, 
it would be doubtless advisable to increase speed. 
It was pointed out thatif speeds were increased —- 
the weight of the trains would have to be diminished. 
On the Paris, Lyons, and Mediterranean, however, it 
appears that the locomotives have been increased in size, 
and now deal with the same trains weighing 500 to 





600 tons as they took previously at the lower speed. 

M. Kossuth, the President, penn and said he saw very 
little use in merely increasing the speed at which the 
train travelled unless the time spent in station tions 
could be materially shortened. In Italy the time spent 
in loading and unloading was far in excess of the actual 
time spent in transport, and M. Kerbedz, of Russia, 
agreed with this statement. The President continued b 
saying that so far as perishable goods were concerned, 
these were carried in special cars on passenger trains. 
The time spent upon sidings and in stations was very 
great, and this should be diminished if any gain was to 
be obtained. 

The general opinion seemed to be that if the distance 
travelled by the various trains could not be incre 
there was no special advantage in increasing the speed. 
The question seemed to depend very largely upon the 
amount of traffic at the disposal of the company. 
great quantities of goods were available, it was compara- 
tively easy to make up direct trains, but where traffic was 
comparatively small this could not be done. 

Mr. Eddy, of New South Wales, gave some interesting 
details respecting the working of goods trains in that 
Colony. He was in favour of direct through service as 
much as possible. Every man should have printed 
details to facilitate dealing with the traffic. The recep- 
tion roads should be ample, and relief lines should be put 
in near the junctions so as to facilitate the movement of 
trains in and out. This applied also to large depdts. 
The telegraph and telephone should be used largely for 
shunting purposes, and the electric lighting of the 
station yards tends to greatly facilitate traffic. 

The power of the engines should be increased. He 
considered England was behind the United States in that 
respect, as there special freight lines were in use for 
goods traffic alone. In New South Wales the work was 
very severe, as there were gradients averaging 1 in 40 for 
100 miles of line ; they now use 10-wheeled locomotives 
with six wheels coupled. Formerly the express trains 
were drawn by two engines. These large engines will 
pull trains weighing 615 tons at a speed of twelve miles 
up an incline of 1 in 75, 700 tons up 1in 100 at fifteen 
miles per hour, and 750 tons up 1 in 150 at a speed of 
eighteen miles per hour. Trains like this would entirely 
change the freight traffic in England. 

Mr. Lambert then gave some interesting information. 
He said competition was really at the root of the whole 
matter; and, as an instance, he cited the dead meat trade 
in Liverpool. The living animals were landed at the lairs, 
and were kept there until telegrams were received from 
the Smithfield markets. The beasts were then killed, and 
the train sometimes had to wait fifteen or twenty minutes 
to allow the carcases time to cool. The rate of speed to 
London was twenty-nine miles an hour, stops included, 
and in some parts of the run a speed of fifty miles per 
hour was attained. The rule for ordinary goods trains is 
that their length should not exceed forty-five wagons, as 
beyond this length it becomes difficult for the persons in 
charge of the train to communicate readily. The loading 
and unloading is done under great pressure, and he cer- 
tainly could not agree with either M. Kossuth or M. 
Kerbedz that great delays occurred. He advised delegates 
to visit the great goods stations of the metropolis about 
8 p.m., and see how the goods are handled. 

The conclusions adopted were as follows :—Accelera- 
tion of the transport of merchandise is often desirable, 
and the increase in speed can be obtained in certain 
cases without increasing the cost of traction, provided 
that locomotives suitable for such work be used so as not 
to reduce the weight of the trains too much. These 
conclusions apply especially to lines which have large 
traffic making it possible to employ direct trains. While 
for branches with small traffic the use of such trains is 
seldom possible on steep inclines. However it is rarely 
possible to increase the speed of the goods train. It is 
very desirable that the time spent on sidings, and passing 
places, in loading and unloading, and generally in all 
station operations, should be reduced as much as possible. 
This question is connected closely with Question No. X. 
discussed in the 3rd Section. 

The next paper discussed was that of M. Plocq on 
‘“ Brakes for Light Railways,” but we must reserve our 
notice of the discussion until our next issue. 

In the Ways and Works Section on Thursday 
morning, the 4th inst., M. Zanotta, of the Mediter- 
ranean Railway of Italy, read his report on Junctions 
(Question III.), which was resolved into the three 
following points of discussion :—(1) Best method of 
constructing junctions upon express lines so as absolutely 
to avoid slackening speed; (2) best arrangements of 
points and crossings ; (3) the most efficacious means of 
maintaining the speed of trains, while abandoning super- 
elevation at junction curves ; and after some discussion 
the following conclusion was presented :--A permanent 
way designed to resist the horizontal and vertical forces, 
with curves of not too small a radius—an arrangement 
which can be arrived at by adopting a symmetrical design 
for the two lines—with good large sleepers, with good 
ballast, resting on a solid and well-drained platform, may 
be considered, in conjunction with conclusions arrived 
at in connection with Question VII. B, as amongst the 
conditions essential for the construction of junctions run 
over by express trains in all directions. 

On Friday morning, the 5th inst., Mr. T. L. Wilkinson's 
paper on ‘“‘ The General Adoption of the Decimal System 
in Calculations Relating to the Construction and Working 
of Railways” was discussed by the combined Sections I. 
and IV. We have dealt with the chief features of this 
paper on page 523 in our impression of the 2ist ult., 
where the reporter’s résumé can be found. Messrs. Fox, 
Mersey Railway, and Robertson, East Indian Railway, 
supported the conclusions of the reporter, and expressed 
the opinion that the present occasion furnished a favour- 
able a of bringing about the adoption of the 
decimal system. 

M. N. Bélélubsky, Russian State Railways, explained 
that everything said in favour of the metrical systeny 
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applied equally well to Russia. The Russian foot was 
the same as the English foot; the tons, too, were the 
same. The Russians, however, had no yard—they had 
their sajene, equivalent to seven English feet. These 
were divided into decimal fractions. The decimal 
system was used in their currency and in their apothe- 
caries scale, and in their bridge work. The Russian 
Imperial Technical Society had long urged the adoption 
of the decimal system. So had the Bureau Meteorolo- 
gique. The speaker had been in Germany while the 
decimal system was being introduced there, and he had 
been struck with the ease with which that nation had 
acquired the use of it, and how easily it was picked up 
by children. Surely if Germany could do it with so 
little difficulty, England could. M. Abramson, also of 
the Russian Railways, gave similar evidence. 

M. A. von Lenz, Austrian Northern Railways, had 
been a member of a commission for discussing this ques- 
tion. In Austria they had had much difficulty in adopting 
the decimal system, as in nearly every province different 
systems were in use—by Germans, Bohemians, Poles— 
and they were all at sixes and sevens. Consequently, the 
commission had met with great opposition; but it suc- 
ceeded in the end. In two or three years the public 
became familiarised with it, schools taught it, manu- 
facturers used it, &c. 

M. Noblemaire, Paris, Lyons, and Mediterranean, and 
M. Griolet, Chemin de fer du Nord, both spoke at some 
length in favour of the decimal system, and strongly 
advocated its use in the measurement of time and in the 
divisions of the circle. M. Noblemaire asked if there 
was anyone present who was not in favour of the decimal 
system, and if so, would he state his reasons; otherwise 
it would appear that all were agreed on the subject, and 
further discussion would be needless. 


Mr. Leslie Robinson strongly disapproved of mixing up 
finance with the question at all. If an attempt was made 
to change the great commercial institutions of the 
country, such a mountain of opposition would be en- 
countered as to render progress impossible, and nothing 
would ever be done. Let the question before the meeting 
be confined to dimensions. With this opinion the meeting 
entirely concurred, and the section recorded its unanimous 
advocation of the metric system in dealing with dimen- 
sions. 

On Saturday morning, the 6th inst., the report of 
M. Edler von Leber, principal inspector of the Railway 
Control Department, Ministry of Commerce, Vienna, 
on Question IV.—Construction and Tests of Metallic 
Bridges—was discussed with some animation. Two 
questions involved were as follows:—(1) What are the 
quantities of metal used and required to be used in rail- 
way bridges, according to the regulations in force in 
different countries? (2) What are the nature and value 
of the methods adopted by the different railway adminis- 
trations for the original and the subsequent periodical 
testing of metal bridges? The resolutions which M. 
von Leber proposed that the Congress should adopt with 
reference to these questions are given in the official 
Bulletin, from which we abridge as follows :— 


(1) Besides, the general formule frequently submitted on the 
basis of very logical considerations for the purpose of calculating 
beforehand the weight of a bridge, are almost always defective. 
It is far preferable to prepare a statement of weights of a large 
number of bridges in existence and to proceed by way of 


comparison. 

_ (2) The loads prescribed, as regards rolling stock, are of greater 
importance for bridges of small span in which such loads are of far 
greater moment than dead weights and wind-pressure, It is the 
inverse in the case of bridges of large span, and when this amounts 
to about 330ft.—100 metres—and certainly when it exceeds 390ft. 
—120 metres—it is the two last influences which play the most 
important part in the calculations of resistances which, in the case 
of exceptional spans, often assume. an unexpected form, Thus in 
the great arches of the bridge with 1710ft.—521 metres—of span, 
our illustrious colleagues Sir John Fowler and Benjamin Baker, 
who prepared the plans, state that the load of two heavy coal trains 
does not exceed 5 per cent, of the dead weight. 

(3) It should be recommended, if not in every country, at least 
in every great railway system, to study carefully the effects of the 
load, produced by the rolling stock in use, in order to deduce 
therefrom the rules for loads applicable to iron bridges, either 
already constructed or about to be erected. These rules might be 
issued either in the form of typical train loads or in the form of 
two scales of loads uniformly distributed—per meter—per foot of 
track, one referring to the bending strains and the other to the 
shearing strains, both being applicable to all ordinary bridges, pro- 
vided that the length of the track loaded is always taken as a basis, 
In the former system it is desirable always to consider at least two 
typical trains representing the two extremes of the traffic and axle 
loads calculation. Important progress has been effected in this kind 
of calculation, especially by introducing the principle of lengths 
loaded serving as a basis for the scale of loads, and by extending 
the use thereof to the calculations of transverse girders and 
longitudinal stringers. 

(4) The Congress is of opinion that for the last ten years the 
weight of locomotives, tenders, and wagons, has materially in- 
creased through almost the whole of Europe, and especially in the 
United States of America. The author has submitted to the 
Congress a complete plan of load regulations which would suffice 
to meet the requirements of the heaviest trains now running on the 
largest lines where the traffic is greatest both in Europe as well as 
in the United States. It would seem desirable that the perma- 
nent way and the bridges on large international lines should be of 
sufficient resistance for heavy trains by assuming the maximum 
axle load, at any rate, being comprised at least as between 
14 and 15 tons, 

(5) The Congress is of opinion that the use of ingot iron—or 

ild steel—for bri is greatly extending, whereas the use of 
weld iron—or wrought iron—is becoming more rare. Opinions are 
generally now as regards the qualities of hardness of the 
steel to be recommended for bridges; it should have about 
25 per cent. of elongation for an ultimate tensile strain of at least 
56,900 lb. per square inch—40 kilos, per square millimetre. How- 
ever, in the case of bridges of exceptional span a harder metal 
should be — according to the greater care taken in the manu- 
facture, the choice of materials used, and the method of erection. 
In the former case—that is, for ordinary work—we might admit, as 
in the case of wrought iron, the limits of working strain from 
8500 Ib, to 12,800 lb. per square inch—6 kilos, to 9 kilos. per square 
millimetre—for the metal, whereas for exceptionally large main 
girders these limits may be increased to from 11,400 1b. to 17,100 1b, 
per equare inch—8 kilos. to 12 kilos. per square millimetre—with 
about one-eighth more for wind pressure. It is desirable in all 
cases that the working strain allowed shall never exceed half the 
limit of elasticity of the metal used; in the case of alternating 
strains, it is even well to still further slightly reduce this limit, 


(6) As to the action of the wind on bridges it is agreed almost on 
all hands to adopt the coefficients specified by bor gee engineers 
about 1881. However, continental engineers in both hemispheres 
have somewhat modified these regulations by admitting that a 
pressure of 351b. per square foot—170 kilos. per square metre— 
is sufficient so long as trains are able to run, whereas the traffic 
would of necessity be interrupted by a wind pressure equal to 
55 1b. per square foot—270 kilos. per square metre, 

(7) As regards bridges properly constructed in accordance with 
the conditions laid down above, it appears to follow from the in- 
vestigations of the author covering the weights of more than 1000 
structures supplied by the railway departments that the quantities 
of metal to be used in bridges are about as follows :— 
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The weights indicated, however, cannot be regarded as justified 
by present practice except up to spans of 660ft.—200 metres—or 
thereabouts, owing toa want of a sufficient number of examples 
of bridges of larger span. 

(8) Lastly, the Congress considers that it would be useful to 
study in the various countries whether the increasing loads im- 
posed on the permanent way by the ever-increasing weight of the 
rolling stock used in the traction service are properly warranted 
by the advantages which they confer. This investigation applies 
particularly to the permanent way and to iron bridges of a aa 
span, the reconstruction of which, while the line is still being 
worked, gives rise to inconveniences and to considerable expendi- 
ture. As regards iron bridges of small span, their renewal can 
easily be effected by pushing them on from the side between the 
passage of two trains, As regards iron structures of very long 
aa reconstructions or renewals can hardly ever be carried out— 

onway, Britannia, Saltash—on account of the unimportant part 
which the moving loads play in them. But as regards all kinds 
of structures comprised between these extremes, as well as regards 
the permanent way, the investigation in question is of very con- 
siderable importance, 

With regard to the second question involved, the 
following resolution was proposed :— 

That the initial and periodical test loads applied in almost all 
countries for iron railway bridges are indispensable: they consti- 
tute a guarantee of safety to which the travelling public and the 
railway staff are entitled. Nevertheless, the favourable results 
furnished by these tests are simply for the guidance of the engi- 
neers, They do not in any way supersede the necessity for careful 
inspection and maintenance of all the component parts of each 
structure. 

M. Schiile—Chemins de fer Suisses—proposed to alter 
the first resolution where it recommended the preliminary 
preparation of a statement of weights and proceeding by 
way of comparison. He would advise proceeding by way 
of trial and error. 

Mr. James R. Bell—Indian Government Railways— 
said that, in considering this proposition, they were in- 
vading the province of the designer. It was not the 
intention of the Congress to lay down rules for the 
designer. It was quite sufficient for them to content 
themselves with such investigations as would guide 
inspectors as well as designers to determine an exact 
method. 

Mr. F, E. Robertson, East Indian Railway, opposed 
the resolution as drafted by the reporter, and suggested 
as an amendment that the initial and periodical test loads 
applied in almost all countries for iron bridges were no 
guarantee of safety, and should be abolished as mis- 
leading. 

M. von Leber then proposed to omit Proposition 2 
altogether, on the ground of its superfluity. 

Sir Douglas Fox, Manchester, Sheffield, and Lincoln. 
shire Railway, said that here in this country we had no 
actual law laid down. The Board of Trade, however, exer- 
cised certain restrictions. It had been mentioned that Sir 
Benjamin Baker had sent certain weights of trains as 
typical. In England we had to provide strength in our 
structures to bear the heaviest locomotives which would 
be used on them, the bridge being loaded with them from 
end to end. The test had nothing to do with different 
types of trains. An exception to this lay in the Forth 
Bridge, which was of exceptional character, and here the 
Board of Trade relaxed their rule and allowed the typical 
train test. With heavy trains and high speeds, much 
attention was paid to the impact on the cross-girders and 
rail bearers. In his Indian experience Sir Douglas had 
known of bridges of ample strength, which, while they 
complied with train load tests, did not comply with the 
effects of the impact caused by the rapid running of the 
train over the bridge, and with these bridges there had 
been considerable difficulty with cross-girders and rail- 
bearers. General Hutchinson said it was quite true that 
the Board of Trade required bridges to take the heaviest 
engines liable to be used on the line which the bridge 
served. In some cases, for this reason, lines had been 
isolated where the heaviest engines were not allowed to 


run. 

Mr. J. R. Bell again rose to say that he had listened 
with great pleasure to the paper and the discussion, and 
would suggest an amendment to the effect that it was a 
matter for regret that the meeting was announced too 
late to enable experts to formulate their opinions. He 
said that as they were discussing the question of preference 
for typical trains or distributed loads as bridge tests, he 
ventured to suggest that M. von Leber be thanked for his 
valuable report, and, as further information was coming 
in, that the subject be carried over to the next Congress. 
It would be a mistake, in his opinion, to formulate new 
decisions which would tie the Congress for perhaps 
another century. The time was not yet ripe for all the 
details of so complicated a subject to be properly weighed. 
The majority voted in favour of the amendment. 

M. Simon, Pays Bas Railways, Waterstaat, an- 
nounced that he had handed to M. von Leber some 
observations and data, with a request that they should 
be printed in the “ Pr ings.” Other members said that 
bar igre adopt M. Simon’s plan. ; 

e following were the conclusions presented to the 








general meeting :—‘‘ The quantities of iron used, or to be 





used, for the construction of iron bridges are extremely 
variable, even apart from the conditions of span and 
height imposed on the engineer by local circumstances, 
For bridges of the same span the quantity of metal per 
metre of track varies so much that sometimes twice ag 
much is required in one case as in the other, according to 
the prescribed loads, the limits of internal working strain 
assigned to the various parts, the system of construction 
adopted, and ay sec Ppa. to the engineer who 
draws up the plans. e general formula frequently 
submitted.on the basis of very logical considerations for 
the purpose of calculating beforehand the weightof a bridge, 
are only applicable for designs of bridges drawn up for the 
same railway company or by the same engineer. It is 
far preferable to prepare a statement of weights of a large 
number of bridges, and to proceed by way of comparison 
or by way of “ trial and error.” The tables drawn up by 
the author might render useful service for this purpose. 
Nevertheless, the most efficacious comparison each 
engineer can make is that which is the outcome of his 
own designs. The loads prescribed as regards rolling 
stock are of greater importance for bridges of small span, 
in which exact loads are of far greater moment than dead 
weights and wind pressure. It is the inverse in the case 
of bridges of large span, and when this amounts to about 
830ft. (100 metres), and certainly when it exceeds 390ft. 
(120 metres), it is the two last influences which play the 
most important part in the calculations of resistances, 
which, in the case of exceptional spans, often assume an 
unexpected form. Thus in the great arches of the Forth 
Bridge, with 1710ft. (521 metres), our illustrious col- 
leagues, Sir John Fowler and Sir Benjamin Baker, who 
prepared the plans, state that the load of two heavy coal 
trains does not exceed 5 per cent. of the dead weight.” 








GERMAN ELECTRIC LIGHT STATIONS. 


Ir would appear that the idea of annually publishing 
detailed lists of central electric light stations in operation, 
and in course of constructiun in the United Kingdom, is 
being emulated by contemporaries in other countries. Several 
weeks ago, L’ Industrie Electrique issued such a list of French 
central stations, and now the Hlektrotechnische Zeitschrift, in 
its number of April 4th, prints a long list of German 
electricity works, with the promise of giving an up-to-date 
list every year. Although the details of the different towns 
are hardly of sufficient interest to reproduce, yet the 
following summary of the tables, as showing the different 
systems introduced, the motive power employed, and the 
lamp and motor connections, is worthy of perusal. The 
different systems follow; the output being given in 
kilowatts :— 





No. Output Output Total 
System. of of gene- of capa- 
stations, rators. batteries. city. 
Direct current with batteries .. 80 .. 14,388 .. 4459 .. 18,847 
Direct current without batteries .. 40 .. 11,621 .. — - 11,621 
Alternating current .. .. .. .. 15 .. 4,208 .. 4,208 
Rotary current .. .. .. «. « 8 .. 2,868 ..0 — 2,858 
Mixed system : 
Rotary current and direct current 
i Sine oe oe ota se 646 .. 32 678 
ternating (primary) ani ect 
current with batteries (second- 
SEF) .. on sa 90 en..00 00 os wm .. 98 197 
Direct current and alternating .. 2 .. 766..¢=«- 76 
Total... co co VB 33,896 4589 38,485 


The 148 central stations are distributed amongst 135 towns, 
and in five instances complete figures are unobtainable. The 
output of the batteries, and consequently the total capacity 
of the stations, is somewhat higher than indicated, as it has 
been impossible in the case of some stations equipped with 
batteries to obtain the desired information. Below are 
given particulars of the motive power employed in different 
stations :-— 

No. Total output 


Motive power of generators 





of 
stations. in kilowatts. 
Steam oe DD a ee 27,290 
Water.. a ae ee 3,938 
Ce lade ao) why te, Ts. 160 heat OR wa, he cae 265 
Compressed air 4... 0s ce cs ce 2 oe oe 14 
Electric motores 4. .. «+ oc «6 ce B oe ++ oe 125 
Mixed system : 

Water and steam (partly as reserve) 5 EE oa ae ee 893 
Water and gas (partly asspare) .. .. eo 30 
Steam and gas (partly asreserve) .. .. 3 .. 1,340 

Total . oo eo ce 148 33,896 


The number of lamps connected to the central stations 
comprises 493,081 50-watt incandescents, and 12,357 10- 
ampére arc lamps, whilst the power of the motors to which 
current is supplied from the stations reaches the formidable 
figure of 5635-horse power. The gradual growth of German 
electricity works is indicated by the annexed figures, showing 
the years of inauguration :— 

Set in operation 
Before end of 1888 .. . 
In 1889 Ra BNE Sah See. Res eee 
SUMMED x. ue as ive wast Le psoas eee | ooh cakup rans tae aeaee 
y) 1891 Peete Centon «0s Piva wae nce elacaete meee 
55 1892 eee 
ee eee 
}, 1894 to April, 1895 .. 
Mia 2B sensi des és 

In the case of 11 stations the figures were not forthcoming. 
At present 34 new stations are either in course of construction 
or have definitely been decided upon. 


No. of stations* 
soa” wee 


o oo 187 








Untvorm MetTHops oF TestiInc MaTERIALs or CoNnsTRUCTION— 
INTERNATIONAL CONFERENCE.—A conference on this subject is to 
be held at Zarich on the 9th, 10th, and 11th September, 1895. 
It has been inaugurated by the International Association for the 
Unification of Methods of Testing Materials—founded by the late 
Professor Bauschinger of Munich—are indicated by its title. It is 
proposed to p te those ends by (1) personal intercourse between 
technical men of all countries ; by (2) the interchange of views and 
experience by means of addresses and papers ; by (3) reports of 
important points in experimental researches on the chemical and 
physical properties of materials of construction ; and by (4) reports 





as to the practical durability of materials under exceptional 
Particulars 


conditions and and p 
be obtained from the President of the Conference, 


Tetmajer, Leonhardegasse 27, Zurich. 
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z _ | firing axially; and four 6in. and eight 4°7in. quick-firers, | no inconvenience is experienced in ones the keys from the 
VISIT OF THE se pene ae Sere together with the whole of the main armament, capable ee cruised ty tae Ceceieaet dee —aa — 
of being trained on the beam simultaneously. None of| -iiwavs it has been introduced with very satisfactory results, 


We engrave this week four of the great battleships of 
the Italian squadron, which arrived at Portsmouth on 
Tuesday, and which with the Partenope—already repre- 
sented in THe EnainezR of the 7th of June—form five 
out of the nine war vessels now anchored at Spithead. 
These engravings are all from photographs taken by Messrs. 
Symonds and Co., of Portsmouth. Appended is a list of 
the ships composing the squadron, together with the 
names of vessels of our own Channel squadron, the ships of 
both nations being anchored in company in three lines, 




















the main or secondary guns are upon the main deck. 
The Andrea Doria and the Ruggiero di Lauria did not 
take our fancy at all. The dumpy 105-ton guns are things 
of a past age, and should be replaced if the vessels are to 
be brought up to date. The low freeboard is most 
observable, the only advantage of this being the smallness 
of the target exposed to an enemy’s fire. In this respect 
these ships are a vast improvement upon the Inflexible, 
which is simply a cumbrous box of upper works above 
the deck that would be on fire in ten minutes after the 














and the system is generally spoken of as effecting considerable 
saving in the cost of interlocking, and well adapted for the special 
purposes for which it was designed. This same apparatus may 
be also utilised to a considerable extent for the interlocking of 
stations on single line railways, but the appliance which perhaps 
more fully meets the requirement of economy for single line inter- 
locking is the staff key, which enables a sidi to be fully 
secured at a cost of a few pounds, no being required. 
This staff key system is largely employed in Great Britain and 
Ireland, and on the Government railways of New South Wales, 
where a duplex lock described in the report is used, and which 
effects a further saving in firet cost. Unfortunately, the staff 
system of working single line railways, which has during the last 
thirty years been employed with such satisfactory results on 
English railways, has made very slow progress in the Colonies, 
India, or the United States of America, and consequently the staff 
key which forms part of the system cannot be employed. 

Referring further to Question 1, and the subject ‘*Block 
Apparatus,” for double lines of railway, no mention is made by 
English railwa: aes of any recent economical appliance in 
connection with block working, but several of the railway companies 
cf the United States of America refer to the automatic block 
system, which appears to be making succereful headway in that 
country. One of th« systems in use, the Hall system, passed satis- 
factorily a severe tee Juring the time of the Chicago Exhibition, 
the Illinois Central Railway Company dealirg with some £00 or 9C0 
trains a day on their roads into Chicago, which were equipped with 
the Hall automatic system, and its suitability as a block system 
under certain conditions of traffic were fully established. In 
Eogland the Timmis automatic system is in successful operation 
on the Liverpool Overhead Railway, and is stated to answer the 
purposes of the line admirably. 

Although many forms of automatic block apparatus have during 
the last twenty years been proposed in Great Britain, rery few 
have — beyond the experimental stage ; principally due to the 
fact that such a system cf working is found to be unsuitable for 
the bulk of English railroads, it being well known that the many 
and important duties now performed by our signalmen cannot be 
dispensed with, and cannot be dealt with by means of automatic 
machinery. 

In regard to block apparatus for use on single lines of railway, 
as mention has been made of the key system of interlocking, and 
as this system of interlocking forms part of the English system of 
staff working, and is dependent on it, it may not be out of place 
to briefly refer to the rapid extension which has taken sr during 
the last few years in the United Kingdom, in the staff block system 
of working single lines. At the end of 1893 about 1400 miles of 
road was worked on the staff block system by means of the Tablet 
apparatus, and about 2000 miles by means of the more modern 
electric staff apparatus, and this mileage is now considerably 
increased. About 3800 miles of road, comprising the bulk of the 
ve lines in the country, is still worked on the old staff, or staff- 
and-ticket system with ordinary block instruments ; but this mile- 
age is rapi ¥ being reduced by the introduction of the more 
modern staff-block system. 

It is surprising that this English system of staff working has 
not been adopted to a greater extent in other countries, as it 

doubtedly affords a safeguard which is secured by no other 





with the great Italian armour-clads in the centre. commencement of a serious engagement. Of course, 
Italian Vessels, 
4 Dianevaicr .: “Tate ¢ 5 ‘ a 
2 3 z : “ nj Citadel or Z 
Description. g | g é € E % 2 ee ‘| Z| A:mament—Guns. 

[—" az 8 2 z 2 deck. | — | 
pa A a é é | 
a a _ | oO | 

Battleships - tons. ft. ft. ft. (knots. in, | tons. (*P ” protective deck ) 

Sardegna 13,860 | 20,800 | 411 763 | 284 | 19°64 14}. P 34| 1200 \{ 4 one on en See 

Ro Umberto ... 13,298 | 19,500 | 4c0 | 76% | 285 18-2! 18, P84! 1200| Ditto, ditto. 

Andrea Doria | 11,000 | 10,500 | 328% 65,4, 27, 16-1 | 18,P3 | 850 |f4 ae Gin. and 4 4*7in. Q.F., 27 

Ruggiero di Lauria .. | 11,000 | 10.600 | 328, 65,4, 27; 17°0| 18,P3 | 850| Ditto, ditto. 

Cruise rs— | 
Stromboli 3,475 | 6,252 | 282% 427,119 | 17 P14 630 | 2 9f'n., 6 Gin., 14 small Q F. 
Etruria ... 2280 | 7,609 | 2624 395 | 167,/18°8 | P2 400 \{ 4 See OR STs § ST: 
machine, 
Torpedo ganboate— 
i Sa aares 846 4,420 | 230 2639 | 11# =| 20°7 Pl 180 | 14°7in. and 9 emall Q.F., 3 machine. 
Partenope 840 4,200 | 246 274 | 11¥ = 19°0 Pl 100 Ditto, ditto, and 2 machine. 
Also the Royal Yacht Savoia of 2850 tons, a: 
War Vessels of Great Britain. 
< P Dimensions. Ce ha = ee = 
z Se ; <. ae ; Side or 3 
Description. g s 2B = g & 2 Pencopel 3 Armament—Guns. 
é 2 ¢€ 81 | @ | Pdek | 2 
s “ee | ra i] 
= «4 = 3 
a ign, F tons, ft. ft, ft, knots. in, tons, (P” protective deck.) 

Royal Soverei e- - . 
pulse, Reese, | 14,150 13,300 380 75 | 27h 18 18 P38 1200/2 4 b sae 10 Gin. Q.F., 28 small Q.P., 
Empress of India — 

Cruisere— = ts 

Blenheim 9,000 | 21,411 375 65 259 21°6 P6 1500 | 29in., 106in., and 16 small Q.F., 7 machine 

Endymion 7,350 | 12,000 360 60 | 23f © 20 P5 850 2 9in., 10 6in., and 17 small Q.F., 7 machine 

ee eee 1,830 4,700 | 280 85 | 133 17°8 P2 140 +6 4°7in. Q.F., 4 small Q.F., 2 hi 

Torpedo ganboats— 
FON cs iss ste 1,070 3,546 250 304 9 19 _ 100 24°7in. and 4 small Q F, 
Speedy ... 810 4,703 | 230 27 9%; 24 _ 100 Ditto, ditto. 


Also eight torpedo boat destroyers of great speed. 


The Sardegna and Re Umberto carry their heavy guns 
in two barbettes at the middle line, one forward and the 
other aft. The axis of these guns is nearly 28ft. above 
the load water-line, thus giving very high command. The 
breech ends of the guns are protected by steel revolving 
hoods, as will be seen in the engravings. The side armour 
of these ships only consists of 4in. steel plates; but the 
armour upon the barbettes varies from 144in. to 18in. in 
thickness. 


tops of the boilers and engines. The bottoms are triple, 


and the spaces beneath the armoured deck and between | 


that and the deck above are minutely subdivided ; this 


cellular mode of construction having been adopted to 
supersede the use of thick side armour, and as being more | 


useful to resist the destructive effect of torpedoes. Before 
the designs of these ships were decided on, a caisson 
was built with three skins at the bottom, forming two 


water-tight spaces and having an armoured deck. The | 
caisson was moored in the harbour of Spezzia, and a | 
torpedo was exploded against it. The result was that two 


skins were broken, but the third remained intact. A 


similar trial was made when one of the cells was filled | 
with coal, and the result was that only the outer skin | 
was shattered. This decided the Italian Admiralty as | 
Had | 


to the mode of construction of these two vessels. 
the experience since gained in China been in their 
possession, a very different decision might possibly have 
been arrived at. 

The Andrea Doria and Ruggiero di Lauria are turret 
ships with a central citadel, whose sides are armoured 
with 18in. composite plates. They are of low freeboard, 
and if rolling in a seaway would be quite unable to work 
their heavy guns, even if it were possible to cast them 
loose. They have, like the other two battleships just 
described, only one military mast with two fighting tops. 
In some respects they are rather similar to the Inflexible, 
but more manageable in the steering. 

A capital opportunity is afforded for comparing the 
vessels of the Italian squadron with specimens of our own 
as they lie anchored, side by side, at Spithead. To begin 
with the paint of the upper works, funnels, and masts, a 
bright primrose, shows up much more smartly and cleanly 
than that of our ships, whichis a dull buff. The Sardegna 
and Re Umberto look just what they practically are—the 
most powerful armoured ships afloat. The great height 
at which the main armament is carried strikes one at the 
first glance, and the 6in. quick-firers also being placed 
upon the superstructure have a remarkably g gun 
command. e 4°7in. quick-firers are in the battery on 
the upper deck ; they are of the very latest pattern, about 
40 calibres in length. 

The shields for the smaller natures of gun are of the 
most ample character, and within the steel hoods that 
protect the breech ends of the main armament there is 
ample room for the crews employed in manipulating them. 
The freeboard of both of these sagactenaind vessels is 
superior to what we expected to find. It is in excess of 
that of the Hood. There is a very fine extent of end-on 
fire available. Besides the two 67-ton heavy guns, there 
are two 6in. quick-firers and two 4°7in. quick-firers, all 


There is a thick steel coaming around the | 


however, the Inflexible is no longer regarded as in the 
first line. 

The Stromboli has an enormously powerful armament 
for her tonnage, and the 9}in. guns gave her a most for- 
midable appearance ; it must be remembered that she is 
only of the same displacement as the smallest of our 
second-class cruisers, whose largest guns are two of 6in. 
calibre. The Stromboli has six of these weapons besides ! 
It would be interesting to know how she bears the con- 
cussion of all these heavy guns, on so light a frame and 
thickness of skin. But her fore-and-aft fire is a most 
powerful one. It is interesting also to observe that the 
Etruria, a third-class cruiser, has two 6in. quick-firers 
at each end, firing axially, whilst our second-class 
cruisers have only one of these guns at bow and stern. 
a two cruisers have small fighting tops, as mentioned 
| before. 

The Partenope and Aretusa took our fancy amazingly. 
They have capital freeboard and a flush deck from fore- 
castle to poop, in this respect looking more comfortable 
than our torpedo gunboats. When we compare them 
with the Speedy and other vessels of that class, it is 
difficult to doubt that the Italian ships would be more 
habitable than ours in a seaway. The Italians have, 
| moreover, contented themselves with one heavy quick- 
| firer, which is quite sufficient for ships of this class. 








RAILWAY CONGRESS—SIGNALS. 


Tr our readers will refer to page 524 of THz ENGINEER, 
they will find a réswmé of Mr. Thompson’s report on 
signals. We may supplement that with the following 
communication, which was presented by Mr. Thompson 
during the meeting :—- 

The questions in regard to signals submitted for discussion by 
the Railway Congress, four in number, are as follows :—(1) Recent 
improvements in block and interlocking apparatus, chiefly from 
the point of view of economy in initial outlay. (2) Signals in 
tunnels. (3) Methods of preventing collisions at points of danger 
on express lines in case of overrunning signals. (4) Replacement 
of colour signals by geometric form signals, in order to avoid the 
danger arising from colour blindness or defective vision. These 
four questions were sent to the principal railway companies of all 
Eoglish-speaking countries, together with a number of other ques- 
tions relevant to the subject of signals, interlocking, and block 
working, and a brief analysis of the replies sent in has been made 
in the report. Unfortunately the time available for communica- 
tion with India and Australia was very limited, and the replies of 
a number of companies have reached this country too late to be 
dealt with. Included in these was the report of the Pennsylvania 
Railway Company, which will be printed in full and issued as a 
supplementary report, as representative of American practice. In 

to the first question of the Congress, ‘‘ Recent improvements 
in block and interlocking apparatus, chiefly from the point of view 
of economy in initial outlay,” and with reference to the subject 
interlocking apparatus, it will be seen in the replies from the 
several railway companies that only one apparatus is mentioned 
for the working of a double line railway, which can fairly be 
placed under the head ‘‘ Economy in initial outlay,” and this 
ek ge known as key interlocking, is described by the London 
and North-Western Railway Company, on whose system it has 
been employed to a large extent for the interlocking of their un- 
important stations, where the traffic requirements are such that 








system of working to a similar extent. Further, its adoption 
enables the staff-key system of interlocking to be utilised, and its 
value as an economical and safe method of working a single line of 
railway is fully conceded by English railway companies, and by at 
least one Colonial railway, the Government of New South Wales 
employing the system on about 1000 miles of road; and an 
interesting account is given in the report on the method they have 
adopted for the working of these blocks, at pvints on the road 
where no attendant is placed. 

For the working of the staff block system one wire is required, 
and this same wire can be utilised for a telephone or ordinary tele- 
graph commanication. 

Recently an apparatus has been introduced for working the staff 
block system as a permissive block or “time system,” to suit the 
requirements of several Colonial railways, which cannot at present 
be worked on the absolute block system. This apparatus is con- 
structed on the principle of the electric staff apparatus, and pos- 
sesses all its advantages, including the key interlocking of points, 
and it can be used without alteration for absolute block working, 
thus avoiding any alteration of apparatus, should it be desired at 
any time to adopt absolute instead of permissive working. 

In regard to Question 2, ‘Signals in tunnels,” this question 
has been understood to refer to a special form of signal for tunnels, 
but no case is reported in which any special arrangements have 
been made, it being the general practice to provide an ordinary 
signal lamp with the usual coloured glasses, or a ground disc 
signal, these forms of signals having up to the present proved 
themselves to be fairly satisfactory. 

In case of ill-ventilated tunnels, where the sight of a signal is 
likely to be obstructed by steam and smoke, a difficulty no doubt 
is experienced, but if the signal light is placed as close as possible 
to the ground, and a treadle gong provided to warn the driver of 
the position of the signal, some 50 or 100 yards before he reaches 
it, the difficulty is fairly well met. 

Referring to Question 3, ‘‘ Methods of preventing collisions a' 
points of danger on express lines in case of overrunning signals,” 
the point of danger referred to bas been understood to indicate 
specially the junction of two passenger lines. In the one direction 
ths janntion facing point affords all necessary security, but in the 
other direction, as a rule, there is no point which can be utilised. 
In the United States of America a so-called derailing switch is used, 
but such an expedient cannot be adopted in Great Britain, as the 
Board of Trade will only permit a safety siding on a passenger 
line, when it is at the least a quarter of a mile long, and as the 
facing point which such a siding necessitates must be at a not 

eater distance than 180 yards from the signal cabin, it would be 
In most cases impossible to adopt such an arrangement with one 
signal cabin, and security is obtained as a rule by not per- 
yee two trains to approach the junction at the same time, 
It will be clear, however, that a point of danger may exist at 
other points of a line than at a junction, and in most cases the 
= of a driver overshooting a signal can only be met by the 
vigilance of the drivers themselves, and their careful selection 
and training by the railway company. 

In regard to Question 4, ‘‘ Repl t of colour signals by 
geometric form signals, in order to avoid the danger arising from 
colour blindness or defective vision,” in giving their replies 
railway companies have evidently had some little difficulty in 
dealing with this question, inasmuch as no indication is given of 
the particular form or arrangement of —_— suggested in lieu of 
our present coloured lights ; it appears, however, to be the general 
view that any addition to the present number of lights would be 
very confusing, more especially at busy junctions, where the lights 
are already numerous, and it does not appear to be clearly seen 
how one light could by form only indicate with sufficient 
distinctiveness the signals, danger and all right. Again, it is 
stated that only a very small proportion of the men who are 
periodically tested for colour blindness are rejected, and no case 
is reported where the primary cause of an accident has been 
directly traced to colour blindness. It is, therefore, the general 
opinion that our present system of coloured lights is satisfactory, 
and that no alteration is needed. 














A company is said to be formed in Paris, with a capital 
of 700,000f., for the purpose of carrying out experiments with 
ships built on the bateaux rouleurs system, 
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lo by 7ft. ys te wide " a tep, nee Canaiens a ive 
of the wagons above underframes are 5ft. sin. high. Drawbars 
HOPPER COAL WA GON with hooks and nuts complete, Stee cation and coupling 
chains, are made of the best cable iron, of Government chain 
CONSTRUCTED BY MESSRS. BROWN, MARSHALLS AND CO, BIRMING JAM proof quality, and are continuous and elastic, of the dimen- 
sions shown on the drawing. The chains are made of igin. 
diameter iron, hanging loosely in the drawbar, 

The channel and angle bars and plates are of steel, of a 
quality capable of being bent double on itself when cold with- 
out showing any signs of fracture. The iron castings, sound, 
clean, perfectly free from honeycomb, and made froma strong 
mixture of metal, of such quality that a bar of it 3ft. Gin. 
long, 2in. wide, and lin. thick, placed edgeways on bearings 
3ft. apart, will stand a weight of 30 cwt. suspended from the 
centre without breaking. The wagons are manufactured 
with great accuracy, all details being made carefully to tem- 
rai so that any piece may be used without dressing of any 

ind, in the place for which it is designed in any of the 

vehicles. To ensure this every piece is made from a carefully 

e sas prepared template or gauge, and all holes in it drilled through 

: : the holes in the template, so that the corresponding parts 

WINDSOR STREET WORKS: _ te different vehicles may be exact duplicates of each 

Ba ae - , other. 

ws : i The underframes are of steel, 16ft. long by 6ft. 9in. wide, 

0; . and consist of channels, angles, and plates, all machined, 

uae N 5 . drilled to template, and riveted together, solebars and head- 

= as sy stocks, Yin. by 3in. by 2in.; crossbars and longitudinals, 9:n. 

Te ee" . by 3in. by yin.; diagonals, Gin. by 3in. by 2in. angle ; gusset 

. y we plates, ,",in. thick ; rivets in all knees 3in. diameter, rivets in 

5 gusset plates Sin. diameter. The channel and angle bars are 

made perfectly straight; the channel bars square over the 

flanges, by hydraulic pressure, before baing used in the under- 

frames. The ends of all channel bars are finished off by 

machinery to the exact shape and dimensions shown on the 
drawing. 

The wagons have double brakes, with brake blocks of cast 
iron, and a lever guard with a pin and chain for holding the 
lever down, also safety loops for protecting the brakework 
from falling. Lever din, by lin. at eye, tapering to 2in. by fin. 
Brake spindle 2hin. diameter, with short levers forged on solid. 
The buffers have laminated springs, and are 18in. long from 
headstock to face, and 12in. in diameter, the centres 5ft. Shin. 
apart, and 3ft. 5in. high from a of rails. The buffer blocks 
are of rough cast iron, 10in. in length, bored out to receive 
the rods. The buffing springs are of Sheffield manufacture, 
and consist of twelve plates 3!n. by gin. ; the bearing —- 
A NEW HOPPER WAGON. to carry ten tons of coal, and is built in acsordancs with the | are also of Sheffield manufacture, consisting of eight 

——s | rules and regulations for freighters’ wagons to run on English plates din. by jin. steel, having 5in. camber unweighted, 

A New departure has been made by the Corporation of | railways. The bottom doors are of steel plates jin. thick, and wrought iron hoop 3in. by 4in., with sin. rivet in the 
Birmingham in the wagons which they are adopting for the | arranged to slide on rollers, and worked from both sides of | middle. ; : 
conveyance of coal to their gasworks from the collieries. The | the wagon by winch handles connected with shafts, which The axle-boxes are of rough cast iron, fitted with brass 
wagons in question have been specially designed by the gas | are geared into racks and pinions. It is therefore possible to | bearings, the grease chamber having a capacity of about 
engineer for the corporation, Mr. Charles Hunt, M. Inst. C.E., open and close the doors very promptly, without the necessity | 100 cubic inches ; the lids are made of wrought iron. 
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for men going underneath the wagon—a dangerous practice, ; The wheels and axles are made to the standard pattern 


. 4 a sah 3 i oard of Trade; the body of the wheel of 
Siemens-Martin steel throughout, consisting of channels, | which is so often rendered necessary by the ordinary bottom | at th ye Bae oer spine vc. eight pairs of 


i i i ion has recently been specially 
angles, and plates, all machined, drilled to template, and | doors, and to which attention { goo - Ma lp a 
rivetted together. The bodies are of the hopper pattern; from called by the railway companies. By the adoption of these — La segs Are pede ag tag wrbsapiaen Cop 


skeletons by retainin 


and Mr. A. L. Shackleford, M. Inst. C.E. They are made of 


rings. 
It is believed that 4 the adoption of a high-class wagon of 
this oe delays which are so troublesome on the rail- 


| 
= a | way ca through breakages and consequent repairs, will 
; . eae | be to a great extent obviated. 
ses ‘ae i | The wheat under notice has been protected, and will be 
known as Hunt and Shackleford’s patent, and from the 
| experience already obtained in testing two of the wagons, it 
is expected that this class of wagon will become largely 


| adopted. 








HOoRIZONTAL BAND-SAWING MACHINE —In the account we gave 
last week of Messrs, Ransome and Co.’s new horizontal band-saw 
for cutting logs, it was mentioned that the total cost was £1600, 
and it should have been stated that this included the cost of the 
motive power, which forms a considerable part of the whole. 


PerrRoLeuM CaARRIAGES.—Much interest was evinced in Michel- 
=a We dever on Thursday evening by the arrival at the station of the 
| ego a! Hon. Evelyn Ellis with his Daimler petroleam motor carriage, 

nee @ built by Messrs, Penhard and Levaseor of Paris, en route from Paris 
See aS vid. Southampton to his residence at Datchet near Windsor. Ina 
very short time the carriage was ready for running, and ray 
up the cngeen mentee, ar oeality drove out eo = wo Ca 
: ° e carriage is in reality a very nea ij 
Part Plan of Body. Part Plan of Underframe nuded decunak ait nensamalatioaies our persons and wo good. 

eur) a Pen: cae 4 g.___ 4g hae! sized portmanteaux. This carriage seemed conspicuous by : e 

i er Sever absence of either smoke, heat, or smell, and can travel easily “ . 

speed of fifteen to ygnd oe oe — Pag: oo By 

: : average 8 is from ei o twelve m . 

them the coal on delivery at the gasworks is dropped to the | wagons it is possible to receive a train load of coal, unload it, | ;, uices oak emple gear the pone seems under complete oon 

foot of the elevator which supplies the retort-charging | and return the empty wagons to the colliery in a very short trol, for the different — are quickly arranged. ha 

machines. By these means the coal is conveyed and used, | space of time. Fifty of these wagons are at present being | steering appears simple and easy, and each of = Powertil 

without the assistance from first to last of manual labour, a | built by Messrs. Brown, Marshalls, and Co., Limited, Britannia independent brakes bringing the carriage to a complet cee, 
considerable saving being thereby effected. - | Railway Carriage and Wagon Works, Birmingham. within little over a yard. ae anven on? “ 

We give an illustration of this wagon, which is constructed | The wagons have a capacity of 410 cubic feet, and are 16ft. | little over half a pennyworth of petroleum pe ° 
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INSTITUTION OF MECHANICAL ENGINEERS 
AT GLASGOW. 


Giascow and the Clyde together form, at all times, an 
irresistible attraction for those technical societies con- 
cerned with the science and practice of engineering 
industry in all its wide ramifications. The industries of 
Glasgow are proverbially multitudinous and varied, while 
the shipbuilding and marine engineering of the Clyde 
and Glasgow’s harbours, docks, bridges, and shipping 
are all certainly renowned, While this is so ordinarily, 
it happens that at the present time both the city and 
harbour are still in the throes, so to speak, of gigantic 
undertakings concerned with extensions and alterations 
to railway and subway facilities, dock formations, bridge 
building, sewage disposal, hydraulic power supply, «c., 
while electric lighting and other recent innovations are 
yet in their youthful and expanding state. Add to all 
this an exceptionally heavy amount of shipbuilding, engi- 
neering, and general machinery making on hand in the 
yards and workshops, and it will be seen that the Insti- 
tution of Mechanical Engineers are to be congratulated 
on coming to the “ second city in the Empire ” at a time 
most auspicious as to work-a-day interest, and almost 
bound to be very satisfactory as to weather and scenic 
conditions. 

The Glasgow meeting will extend over five days, the 
proceedings beginning on Tuesday, 30th inst., in the 
Institute of the Fine Arts, Sauchiehall-street, where the 
reception of the Institution members and their President, 
Professor Alex. B. W. Kennedy, LL.D., F.R.S., by the 
Lord Provost, Magistrates, and Town Council of Glasgow, 
and the Chairman, Vice-Chairman, and members of the 
Local Committee will take place. The hours from 10 tol 
o’clock, or thereabouts, will be devoted to the reading 
and discussion of papers, thereafter members are offered 
four or five alternative visits to public works, details of 
which we will give presently, and at 7 o’clock in the 
evening the Institution dinner takes placein the Windsor 
Hotel, St. Vincent-street. The early hours of Wednes- 
day are also devoted to the reading and discussion of 
papers, and at 2 o’clock visits are organised to locomo- 
tive and other works, by special brakes, or alternatively— 
for the scenery-loving and holiday-inclined amongst the 
members—an excursion to Loch Lomond, “ the Queen of 
Scottish Lakes,” by the new West Highland Railway, a 
line no less noteworthy for the engineering problems 
involved in its construction than for the variety and 
grandeur of its scenic accompaniments. 

The reading and discussion of papers will only occupy 
the first half of Tuesday and Wednesday, the whole of 
Thursday and Friday being devoted to a judicious inter- 
mingling of visits to public works, private industrial 
establishments, and the lighter and more pleasurable 
pursuits of sight-seeing and river excursions. 

The papers to be read and discussed during the two 
forenoon sittings are six in number. Mr. Andrew 8. 
Biggart, of Glasgow, will treat of ‘‘ Hydraulic Stoking 
Machinery and Labour-saving Appliances in Modern 
Gasworks,’”’ speaking in turn of hand labour, labour- 
saving appliances, coal-breakers, hydraulic charging 
machine, method of working, improvements in con- 
struction, coal-feeding drums, lateral traverse of machine, 
hydraulic drawing machine, results of working hydraulic 
power. Mr. Edward B. Ellington, of London, whose 
firm designed the hydraulic power supply recently started 
in Glasgow, will read ‘‘ Notes on Hydraulic Power 
Supplyin Towns: Glasgow, Manchester, Buenos Aires, Xc.,” 
giving the general arrangement of the works in Glasgow 
and in Manchester, and details as to engines, boilers, 
accumulators, delivery, site of station, water mains, joints, 
registration of supply, efficiency, automatic flow recorders, 
detection of waste, frost, meters, application of power, 
comparison of hydraulic and electric power supply, use 
of hydraulic power for generating electricity, &c. Mr. 
James Deas, the engineer-in-chief to the Clyde Trust, in 
& paper entitled ‘‘ Recent Engineering Improvements of 
the Clyde Navigation,” will trace the improvements from 
1887, the present condition and equipment of Glasgow 
harbour, quantities of material dredged and excavated 
and deposited annually, cost of dredging and depositing, 
dredgers and hopper barges—including, in an appendix, 
detailed descriptions of single-ladder dredgers and 1000- 
ton hopper barges--lighting of river channel, progress of 
harbour, quays, docks, and dock warehouses—including a 
special description of new graving dock under construc- 
tion, and of the Cessnock wet docks—details of concrete 
cylinder foundations, walls, crane seats, cranes—including 
the new hydraulic cranes and the second 130-ton steam 
crane formally inaugurated ten days ago. Mr. James 
Riley, of the Glasgow Iron and Steel Company, will 
submit ‘“‘ Notes on Modern Steel Works Machinery,” 
comprising rolling mill engines, compounding condensing, 
with automatic valve-gear for non-reversing mills, com- 
pound reversing engines, central condensing station, 
cogging mills at Wishaw Steel Works and at Blochairn, 
live rollers and tilting gear, dead rollers, pushers and 
vertical rolls, traversing vertical roll, screwing gear for 
horizontal and vertical rolls, roll spindles, ingot and slab 
carriages, steam and hydraulic slab-cutting shears, plate- 
rolling mills, three-high and reversing ; plate-shearin 
machines, steam and hydraulic. Professors Barr “< 
Stroud submit a joint paper on ‘‘ Telemeters and Range- 
finders for Naval and other Purposes,” in which, after 
reference to telemeters and range-finders in general, 
short base single-observer range-finders, and the general 
problems of range-finding with very short base, and 
the limits of accuracy attainable are treated of. Then 
follow optical and mechanical details of naval range- 
finders, uses for gunne and navigation, hand 
distance - finder or paar’ 3 single - observer range- 
finder. The last paper on the list is on ‘The 
Electric Lighting of Edinburgh,” by Mr. Henry R. J. 
Burstall, of London, which will be fairly exhaustive as to 
the problems met with in lighting up ‘“‘ Modern Athens ” 
with the modern illuminant, and how they were met. 
Members interested, it may be here stated, who have the 
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time and opportunity to visit Edinburgh on Saturday, 
will be free to visit the Edinburgh Corporation’s electric 
lighting station dealt with in Mr. Burstall’s paper. 

The visits—for which special arrangements in the way 
of brakes, &c., have been made—on Tuesday afternoon 
are tantalisingly attractive and varied; but probably 
individual members will not long debate over the alter- 
natives presented. At 1.45 o’clock brakes start from the 
Fine Arts Institute for the Glasgow Waterworks, Miln- 
gavie, some ten miles distant, and a pretty suburban 
district. Glasgow, it is well known, has the finest suppl 
of water of any city in the world, being drawn from Loch 
Katrine, made classic by the pen of Scott. It was intro- 
duced in 1860, and at first 18,000,000 gallons per day 
were drawn; but last year the daily supply was not less 
than 43,000,000 gallons, the expense to the citizens being 
less, on an average, than 1d. for 300 gallons. Some years 
ago it became evident that the present Loch Katrine 
works would not be sufficient to cope with the increasing 
requirements of the constantly expanding city, both for 
domestic and manufacturing purposes. In 1882 and 1885 
Parliamentary powers were obtained to construct an 
additional service reservoir—a duplicate aqueduct—to 
raise Loch Katrine 5ft., and thus increase the storage 
capacity of Loch Katrine from 5,623,000,000 gallons to 
8,894,000,000 gallons, and also to raise Loch Arklet 25ft., 
and thus add 1,719,000,000 gallons of storage in Loch 
Arklet. The new reservoir adjoining the old one is 
approaching completion, and as it covers ninety acres, 
will hold nearly sixteen days’ supply of 50,000,000 gallons 
per day. The new aqueduct is twenty-five miles long, 
and will be able to convey 70,000,000 gallons per day. 
The tunnels are 12ft. wide, 9ft. high, and the water will 
run 7it. deep. The total cost of these new works will be 
about £1,250,000. A brake also leaves at 1.45, on a visit 
to Glasgow Sewage Works at Dalmarnock, in the east of 
the city, and Dalmarnock Iron works. The Glasgow 
Sewage Disposal Works—fully described and illustrated 
in our issues for January 29th and May 4th, 1894—were 
only formally opened on May 2nd last year, but they 
have already been long enough in experimental operation 
to show that they are easily capable of performing 
the duty expected of them, viz., the purification of the 
sewage from the eastern portion of Glasgow amounting 
to about one-fifth of the city’s total production. The 
entire establishment has been constructed to the designs 
and under the superintendence of Mr. G. V. Alsing, 
A.M.LC.E., and in ordinary operation are under the 
control of the Corporation Cleansing Department. At 
1.45 also a brake leaves with those members desirous of 
visiting the works of the London and Glasgow Engineer- 
ing and Iron Shipbuilding Company, or the renowned 
Fairfield establishment, or, still further down, the yard 
and engine works of Messrs. Alexander Stephen and 
Sons. In all of those establishments at the present 
time important contracts are being executed both for 
war and mercantile purposes. In the yards of the 
London and Glasgow Company and of Fairfield the two 
couples of second-class cruisers—Dido and Isis, and 
Venus and Diana—are notable objects; the two latter 
occupying the berths on which the two famous Cunard 
liners were constructed. In Fairfield the last of the 
three paddle steamers for the Zeeland Company of Flush- 
ing is partially plated, and in Messrs. Stephen’s yard 
are several merchant vessels of the big carrying capacity 
now common. 

At two o’clock still another alternative is open to 
members, viz., @ visit to Dawsholm Gas Works, Mary- 
hill, the head centre for the area and widespread rami- 
fication of the Corporation gas supply. One of the 
gasholders at Temple here has a capacity of over 
5,000,000 cubic feet. The gas supply area extends 
variously east, west, north, and south, to distances seven, 
nine, and even sixteen miles. The capital of the Gas 
Trust, as at May 31st, 1893, was £1,135,198. The 
revenue for the year ending same date was £594,049, and 
the quantity of gas manufactured during the same period 
was 4,282,353,000 cubic feet. 

On Wednesday afternoon, after the reading and dis- 
cussion of papers, members have the choice of a visit to 
several locomotive and other works—Messrs. Neilson, 
Hyde Park; Messrs. Sharp, Stewart, and Co., Atlas 
Works ; Caledonian Railway Works, St. Rollox; North 
British Railway Works, Cowlairs; Messrs. Diibs, Glas- 
gow Locomotive Works; and Messrs. Alley and Maclel- 
lans, Sentinel Engineering Works—or to join a special 
train at Queen’s-street Station bound for Loch Long and 
Loch Lomond, by the new West Highland Railway, 
including a sail on the latter-named Loch. 

Thursday is wholly devoted to visiting important works 
in the neighbourhood of Glasgow. One alternative is 
the visitation of the renowned Clydebank Shipbuilding 
Works of Messrs. J. and G. Thomson; the equally 
notable works of the Singer Manufacturing Company in 
the same neighbourhood, and the extension of the 
journey to Dumbarton to visit the important shipyard of 
Messrs. William Denny and Brothers, and the engine 
works of Messrs. Denny and Company. The celebrity of 
all the firms named is such as will doubtless draw a 
large contingent of the members to inspect the several 
establishments, and a few general particulars regarding 
them will doubtless be of some preliminary interest and 
service. 

Messrs. Thomson’s establishment at Clydebank has 
frequently been described, and a somewhat exhaustive 
illustrated notice of it was given, as one of a series of 
articles on ‘Clyde Shipbuilding Firms,” in our issue of 
January 8th, 1892. While not a few highly important 
vessels for both war and mercantile purposes have 
been produced ever since that comparatively recent 
date, the works have not undergone any alterations of 
consequence, although, like every large industrial organi- 
sation under proper and efficient management, they have 
been equipped with all the latest machine tools and 
appliances necessary in the production of such magnifi- 
cent vessels as the Ramillies and the Terrible; to name 
no others of the varied and important vessels produced. 
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The general arrangement of building berths and work- 
shops; and in the equipment of the latter with machine 
tools, means of transport, &c., Clydebank Yard may be 
regarded as a model establishment. A like remark may 
be ventured as regards the engineering and boilermaking 
works. The entire premises occupy about 35 acres of 
land, and, when in full operation, the works afford em- 
ployment to between 4000 and 5000 workmen. The yard 
possesses eight building slips laid out for the largest class 
of vessels, and, owing to their situation—facing the river 
Cart, which here joins the Clyde—excellent facilities for 
the launching of vessels are afforded. The Clydebank 
yard possesses its own wet dock, and powerful 120-ton 
sheer legs. The resources of the Clydebank establish- 
ment have been very largely requisitioned by our own 
and other Governments—a fact which is not only borne 
out at the present time by the presence in the wet dock 
of the first-class cruiser Terrible, and on the stocks the 
hull of the battleship Jupiter, but it is also testified to 
by the circumstance of the firm having been entrusted 
with an order for four of the new 30-knot torpedo 
destroyers, and a commission from the Spanish authorities 
for nine gunboats for service in Cuban waters. 

The extensive and imposing works of the Singer Manu- 
facturing Company are situate a short distance from 
Messrs. Thomson’s shipyard, near the Kilbowie Station 
of the North British system of railway, and have their 
main frontage to the line. . The buildings, with their fine 
clock tower, form a landmark all the country round for 
many miles. They were erected about eleven years ago, 
this being necessitated from the fact that the company’s 
old establishment at Bridgeton, Glasgow, had become 
totally inadequate to their requirements. The amplitude 
of the site, as well as its contiguity alike to railway, river, 
and canal, gave full scope to the designers of the works, 
who have succeeded in so arranging them as to give 
ample room for every operation, and at the same time to 
enable the production of the machines to be carried on 
continuously and consecutively, notwithstanding the 
multifarious parts which are produced, and the numerous 
processes they have to undergo. Taken together with 
their gasworks and cooling ponds, &c., the works occupy 
an area of no less than 46 acres of land, whilst the 
factory proper has a floorage area of 954,500 square feet, 
or 21°87 acres. The works employ altogether approach- 
ing 6000 hands, and the output of finished machines at 
the present time reaches 9000. The sales in Great 
Britain and Ireland amount to 150,000 machines per 
year, while the total sales of the company throughout the 
world reach the enormous total of 750,000 machines 
annually. 

The two main buildings in the whole works are con- 
nected by means of three wings. They are each 800ft. 
long by 50ft. wide, and are divided into three equal por- 
tions in their length. The end portions are three 
storeys, and the centre portions four storeys high, 
and over one of the buildings is the fine clock tower, 
200ft. high and 50ft. square, in the Scottish baronial 
style of architecture, the clock face being 25ft. in diameter, 
or 83ft. more than the clock face of the Houses of Parlia- 
ment. The total floorage area of the two main buildings 
with their connecting wings is 257,718 square feet. A 
goodly portion of the eastern part of the buildings and 
ground are occupied by the Associated Company, devoted 
to the manufacture of the Babcock and Wilcox patent 
water-tube boiler—of special interest at the present 
time in view of their introduction, with other makes 
of the same type of boiler, into marine engineering 
practice. Unfortunately, this portion of the vast pile 
is not to be thrown open to inspection owing to exten- 
sions and alterations being underway, which render the 
premises and their contents hardly in the state of pre- 
paredness which would justify inspection on the part of 
members of the Institution. A compensating element, 
however, presents itself in the fact that the Babcock and 
Wilcox boiler is employed throughout the Singer manu- 
factory ; to what extent may be gathered from the fact 
that the boiler and engine-house department occupies a 
floorage space of 88,928 square feet. The main boiler 
house is 110ft. long by 50ft. wide, and here there are five 
batteries of boilers in place, with room for more. Each 
battery consists of two boilers, each yielding about 120- 
horse power, and working at 100 Ib. pressure. 

To connect each floor and portion of floor in the enor- 
mous aggregation of buildings, and follow in sequence 
through the departments the multiplicity of processes 
carried on, is not our intention at this time, even if it - 
were possible with the space at our command. At a 
subsequent date to that of the visit of the members of 
the Institution we hope to overtake this in some mea- 
sure. A few general particulars as to individual depart. 
ments must here suffice. 

The foundry is, perhaps, one of the finest to be seen 
anywhere. It is 448ft. long by 852ft. wide, giving an 
area, of 157,696 square feet. It is fitted with powerful 
travelling cranes and hydraulic cranes for drawing boxes 
and patterns, and is equal to turning out 125 tons of 
castings per day, some of very small weight and dimen- 
sions. The main engine for driving the foundry is a 
horizontal compound condensing engine of 250-horse 
power, by Messrs. D. Adamson, of Manchester, and is 
fitted with Wheelock’s automatic expansion gear. The 
fly-wheel is 16ft. diameter, and drives the machinery 
through two 17in. belts. The hydraulic pumps for the 
accumulator are driven by a horizontal high-pressure 
engine by Messrs. A. and P. Steven, of Glasgow. Steam 
at about 1001b. pressure is supplied to the foundry 
engines from Babcock and Wilcox boilers. From the 
foundry the castings are taken to the rumbling and 
annealing department, which is 352ft. long by 62ft. wide, 
and has a floor area of 21,824 square feet. Here the 
various castings are cleaned from sand in the rumbles, 
following which they are examined and dressed in the 
inspecting shop which adjoins, and is 288ft. long by 81ft. 
wide. The small parts are then annealed in the annealing 
ovens. The castings are — in cast iron boxes with 
an annealing mixture, and luted down with fireclay. 
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The forge department, consisting of two sides and two 
connecting wings, a floor area of 26,560 syuare feet. 
Here the steel and wrought iron details are produced, 
bars, sheets, iron and steel of all sections being brought 
in by rail. The extent of railways throughout the factory, 
it may here be mentioned, exceeds 2} miles. The 
materials are cut up for forging, and are rough-shaped 
under tili hammers, and finished under drop hammers. 
Machine details are passed from the forge to another 
department to be trimmed up in power presses. 
Attached to the forge are the annealing stoves and stores 
for iron, steel, and forgings. The smith’s shop has 
nearly a dozen forges and several steam hammers, 
which are all employed in making and mending the tools 
used in the machinery shops. The smiths’ shop is driven 
by a Corliss engine of 100-horse power, taking steam from 
the Babcock and Wilcox boilers in the main boiler house. 

The forgings are received from the forge into the lower 
part of the western main building at the northern end, 
and are there dealt with, this department being equipped 
with between 150 and 180 special milling machines, 
drills, &c., In other portions of the main buildings the 
castings are milled, slotted, and drilled by some of 
the best special machines it is possible to employ 
on work of this class. In the central portion of the 
main building certain portions of the machines are belted 
together, previously to being japanned. The japanning, 
drilling, dulling, ornamenting, erecting, and packing of 
the stands are all accomplished in the “ Stand” Depart- 
ment, 288ft. in length, by 192ft. wide, aifording a floor 
area of 55,296 square feet. This department contains a 
great amount of special machinery of an interesting 
and ingenious character. Indeed, the turning, drilling, 
planing, milling, japanning processes all involve the use 
of special machinery, and in such vast quantities that it 
it is hopeless here to convey anything but a partial idea 
of the actual operations carried on. Several adjuncts to 
the main subjects of manufacture, such as the making 
of needles, the making and polishing of the hard-wood 
lathes and machine covers and of the very packing boxes 
required for shipment of the machines, all have their 
special sections in the works, finely equipped with the 
necessary tools and machinery. 

From Kilbowie Station, a short distance east of the 
Singer works, the distance per rail to Dumbarton is about 
five miles. Although participating in the world-wide 
renown of the Clyde as a shipbuilding centre, Dumbarton 
has not the advantages which immediate location on the 
banks of that river confers. The town and its industries 
—amongst which at least two shipyards have always been 
numbered—are situate on the river Leven, made classic 
by the well-known “Ode to the Leven,” by Tobias 
Smollett, the novelist, near its junction with the Clyde, 
and under the shadow of the grand old historic castle- 
rock of Dumbarton, which figures alike in the scenic 
renown and the historic annals of Scotland. In spite of 
the enterprise and intrepidity evinced by the moving 
industrial spirits for a good many years in deepening and 
improving the Leven, the depth of water available is still 
the measure of the capability of the shipbuilding firms 
on its banks to turn out the very large vessels now 
common for ocean mail and passenger service. Short 
of that, however, the firm of Messrs. William Denny 
and Bros. have shown themselves for very many 
years never at a loss to produce comparatively heavy 
vessels, while, of course, their celebrity as builders of 
fast Channel paddle steamers, and as bringing science 
and ingenuity to bear on all their methods of 
work, is now quite world-wide. In our issue for 
February 27th, 1891, the first of the series of articles 
sleeady alluded to on ‘Clyde Shipbuilding Firms,” was 
devoted to a réswmé of their history and achievements as 
a firm, so that at- this time of the day there can be no 
need for recapitulation. Suffice. it to say they have all 
along been pioneers, or, at least, intrepid and prompt 
followers, in whatever has made for thoroughness and 
betterment in the design and construction of all classes 
of vessels, and their large establishment known as the 
‘Leven Shipyard” sufficiently reflects this, both in the 
matter of extent, general management, and equipment. 
There are eight berths capable of receiving the largest 
vessels, besides large accommodation for building light 
draught vessels for shipment abroad, a class of work 
which Messrs. Denny have had very large experience of. | 
The equipment of their wood-working departments has 
long been a matter for which the firm’s yard has been 

noted, many of the wood-working machines now common 
elsewhere having first been introduced by them. A 
striking feature of the yard is the plenitude and excel- 
lently-arranged narrow gauge railways traversing the 
whole area. The telephonic means of communication 
between department and department and point and 
point throughout the yard was an early, and 
remains still a noteworthy feature. The experimental 
tank, however, in which speed experiments are 
conducted after the manner initiated and successfully 
followed by the late Dr. William Froude, and sitill 
prosecuted by his son at Hasler, is the most distinguish- 
ing example of Messrs. Denny’s readiness to adopt 
scientific methods of procedure; and it is to be hoped 
the members of the Institution may be privileged to see 
through this department, unique as it is in private 
mercantile shipyard economy. Messrs. Denny and Co.’s 
engine works are situate by the side of the Leven, about 
half a mile above the shipyard, and will well repay a 
visit, being splendidly equipped for the production of 
the high-class work involved in producing the machinery 
for the fast mail and passenger Channel steamers, for 
which the joint firms are noted, as well as for the quad- 
ruple expansion engines of Mr. Walter Brock’s design, 
s0 many of which the firm of which he is managing 
partner has been called upon to supply. 

Alternatively with the excursion to Clydebank, Kil- 
bowie, and Dumbarton, one is arranged to Wishaw and 
Mossend, the immediate objects in view being the works 


Company at Mossend. Doubtless, the renown of the 
splendid works under Mr. Riley’s management at Wishaw 
will attract a large number of the members, and the 
magnificent machinery with which they have been 
equipped will be inspected with great interest. As, how- 
ever, these matters form the subject of the paper to be 
read by Mr. Riley on the day previous, ample inducement 
will be forthcoming for members to avail themselves of 
the opportunity most generously afforded them of seeing 
the works and their equipment for themselves. 

The evening of Thursday is set apart for a conver- 
sazione in the Municipal Buildings, by invitation of Lord 
Provost Sir James Bell and Lady Bell, and to those 
gentlemen who have never had experience of the splen- 
dour of Glasgow’s ‘‘ Marble Halls,” and the civic display 
which Glasgow’s dignatories can make on occasions, a 
surprise is in store. The whole of Friday is devoted to 
an excursion on the beautiful Firth of Clyde by invitation 
of the Chairman and Members of the Executive Committee, 
the invitation depending on the state of the weather; 
and the medium of conveyance being the powerful 
steamer “‘ Glen Sannox,” one of the Clydebank produc- 
tions, and the crack vessel of the numerous fleet of 
railway company’s boats plying on the Firth. 

It should be added that, in addition to the visits to 
works specially arranged for and above outlined, there is 
a list of some fifty firms who have given in their names as 
willing to receive at their works—most of them of the 
first note in their several branches—any of the members 
who may be desirous of visiting them, and that on any of 
the days during which the meetings last. 








VERY LIGHT RAILWAYS ON THE CONTINENT. 


We have received an anonymous pamphlet, entitled : 
‘Chemin de fer Thionville-Mondorf,” in support of a project 
for & light line of local interest, containing so much informa- 
tion as to existing small-gauge lines, that we do not hesitate 
to lay it freely under contribution. The text of the sermon 
may be considered to be the following extract from M. de 
Lapparent’s “‘ Siécle de Fer:” 

“Ah! if we could only go back and lay out our railways 
afresh, what a network at once rational and prosperous might 
be conceived by 8 combination of three categories of lines 
with progressively decreasing importance: Standard-gauge 
lines serving the great industrial currents; metre-gauge 
aftluents of first importance, with gradients from 1 in 10 to 
1 in 40, and curves of 130 to 150 yards radius for all probable 
traffic, comprised between SO00Of. and 20,000f. per kilometre 
= £516 to £1290 per mile; and lastly, 2ft. gauge feeders 
of second order, that can penetrate everywhere, into the 
very heart of works and farms, triumphing over every difficulty 
of surface, and adapted both to a definite installation and to 
essentially temporary use, permitting in one place of exerting 
a slight but constant effort, and in another of meeting for a 
short time a considerable demand upon its resources.” This 
is supplemented by a remark, from M. Paul Leroy-Beaulieu, 
that the slight cost of laying and working a small-gauge 
line permits of arranging very low tarifis for transport, greatly 
wanted at the present time. 

Just as the metre gauge is the typical one of Belgian 
vicinal railways,* that of 2ft. is speciaily advocated by the 
author for general adoption where the probable traffic does 
not warrant more important railways. Each village, he 
observes, should possess, by the side of the church, the school, 
and the newspaper shop, its railway station, as evidence of 
material prosperity ; and this he contends is now perfectly 
feasible, thanks to the 2ft. gauge line, which may be 
made and stocked for 20,000f. to 30,000f. per kilometre, that 
is to say, ® mean of £1613 per mile. 

The most celebrated 2ft. line, he observes, is the Festiniog 
Railway, of which hegives particulars, as also of the Darjeeling- 
Himalaya line, fifty miles long and rising 2400 m.=7874ft., 
which only cost £5032 per mile, and earned 17 per cent. from 
the third year. The metre-gauge line between Nice and 
Grasse, which cost 507,818f. per kilom., or £32,761 per mile, 
would only have cost one-fifth of that sum if it had been made 
with the 2ft. gauge ; while, on the other hand, the Himalaya 
line would certainly have cost £32,258 per mile, if it had 
been made to metre gauge, in which case it would only have 
earned 2} per cent. instead of 17 percent. During the last 
few years two 2ft. gauge lines have been made by the Lorraine 
Forest Administration, in the valleys of Saint-Quirin and 
Alberschviller, the latter of which ‘has already passed the 
watershed separating the valleys of the Saar and the 
Zorn, and has thus penetrated into Alsace, while there is an 
intention of extending it to Lutzelbourg, across the wild valley 
of Dabo. The other line, which mounts the Saint-Quirin 
Valley, will soon pass over the last slopes of the Donon, and 
connect Schirmeck with the Villé Valley, thus putting 
Saarbriick and Schlestadt in direct communication, and 
affording one more tie between Alsace and Lorraine. 

From the above examples of small-gauge lines in moun- 
tainous countries, the author passes to those on nearly level 
ground, such as that whose cause he pleads, and which will 
be referred to summarily at the cloce of this article. He 
first cites the famous Decauville line of 2ft. gauge at the 
Paris Exhibition of 1889, which, laid with only 19 lb. rails, was 
passed over by 42,500 trains, carrying 6,302,670 passengers, 
including 63,276 on the 8th of September, withouta single acci- 
dent, and earned 550,000f. per kilom., or £35,480 per mile in 
six months, while the wear of the rails did not exceed 
i's millimetre after the passing over them of 1,200,000 tons. 
During the last Paris Exhibition we gave a full account of 
the Decauville line, and illustrated its compound articulated 
locomotives, and we also described the Decauville works at 
Petit-Bourg, with what we termed a locomotive steeplechase 
ridden on & Decauville train up hill and down dale, turning 
sharp corners, and bearing out the following observations 
of M. E. Fiavien, Ingénieur des Arts et Manufactures, 
quoted in the brochure under notice:—‘‘The excessive 
flexibility of the 2ft. line permits it, in traversing 
a village, to pass from a street 9°5 m. = 31ft. wide to 
another of the same width, intersecting it at right angles, 
without touching the houses—in fact, to penetrate wherever a 
carriage can go. Locomotives of 2ft. gauge can indeed run 
round curves of 22 m. radius, an advantage not to be despised 
in hilly countries, where the cost of the road greatly 
exceeds that of the permanent way and rolling stock.” 
Another line of 2ft. gauge is that between Dives, Luc-sur- 








* A full account of the Belgian vicinal rai!ways was given in THE EnaI- 
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Mer, and Caen in Normandy, which may be regarded as a 
model of its kind, presenting every difficulty imaginable as 
regards curves and gradients; its cost was 35,000 per kilom., 

- £2258 per mile, such extravagance being attributed by the 
author to the use of 301b. rails, sufficient stock for twenty- 
four trains daily, the laying of a telephone line, and the 
elegant stations in old Norman style. 

A 2ft. line—which cost exactly 25,0008. per kilom., or £1613 
per mile—is that between Pithiviers and Toury; and yet 
twelve of the 31 kiloms., or twenty miles, are on curves, costing 
on this account more than those by the side of the road. 
Statistics based upon 2650 kiloms. = 1647 miles of metre- 
gauge lines show that they cost 70,694f. per kilom., or £4561 
per mile, about three times as much as those of 2ft. gauge. 

The adoption of this 2ft. gauge permits of riveting the rails to 
metal sleepers, while keeping within a weight of single parts 
easy to handle; and this method of fastening permits the use 
of lighter rails than with timber sleepers. Experience shows 
that permanent way so made requires little mainterarce, 
being in as good order after long use as when first laid ; but 
rails laid on timber sleepers, unless of considerable size, are 
subject to be thrust outwards, while from 0°35 to 0°4 cubic 
metres, ora mean of 13 cubic feet, of ballast is sufficient for 
2ft. lines so laid. 

With the aid of portable steel way and the dérailleur, 
which two men lay on the rails after, or take up before, the 
passage of a train, laid here one day and there another, to 
the right or lefé as required, temporary branches may be laid 
from any point of the line for removing the annual loppings 
of a forest, leading manure to the fields or gathering in the 
crop. Moreover, the 2ft. line is served by pigmy locomotives, 
weighing 9 tons light and 12 tons in running order, which by 
their simple adhesion can mount gradients of more than 
8 per cent., or steeper than the heaviest admitted in the 
departmental roads of Alsace-Lorraine. 

In an article on the railways of Luxemburg, published in 
THE ENGINEER of 25th March, 1892, vol. Ixxiii., page 247, 
reference was made to the secondary railway connecting the 
capital with Remich on the Moselle, serving the Government 
health establishment at Mondorf on the Lorraine frontier, 
the hot spring of which is more highly charged with mineral 
constituents than any other in Europe. The project which 
gave rise to the brochure under notice is to make  2ft.-gauge 
line between Thionville in Lorraine and Mondorf-les-Bains in 
Grand Ducal Luxemburg, both of which places are shown on 
the map accompanying the article just mentioned. Thion- 
ville is already the most important centre of goods traffic in 
Lorraine, and in a fair way to become the most important 
railway centre; moreover, the proposed emall-gauge line 
would traverse the Cattenom plain, one of the most fertile in 
Lorraine. The standard-gauge railways in Alsace-Lorraine 
are all in the hands of the German Government, which has 
doubled their length during the last twenty years; and, not- 
withstanding the fact that fares and rates are about 20 per 
cent. higher than in the surrounding countries, the railways 
have given a return of about 10 per cent. 

The proposed Thionville-Mondorf line has been under con- 
sideration for the last twenty-five years; but it is not yet 
made, although asubvention is promised by the department 
of 15,000 marks per kilometre. The author of the pamphlet 
accounts for this by the fact that it has always been the 
standard-gauge that has been proposed, with a minimum 
cost of a million marks without the rolling stock, while 
he shows that the 22 kiloms., or less than 14 miles, 
can be made with a 2ft. gauge for the sum of 400,000 
marks = £20,000, including the rolling stock. The line 
would follow the side of the road, which has no gradient 
exceeding 8 per cent., or 1 in 124, and might terminate in 
the park of the establishment itself, with a picturesque 
Swiss chalet for terminus. There is no doubt that the line 
would rapidly pay for itself; and, in indicating how the 
money can be raised, the author overlooks the interest which 
the Luxemburg Government and the Mondorf Communal 
authority might be expected to show in a practical manner. 

The season has now commenced at Mondorf; and the 
people of Lorraine are among the chief patrons of this pleasant 
and health-giving resort. Thoy fully appreciate the relief of 
being able to breathe the pure air freely, and especially to 
hear the soul-stirring strains of the Marseillaise. 








A RHaApsopy oN O1n LauncHES.—The following letter shows 
what is thought by some who have had experience with steam 
and oi! launches, It appeared in the Field, signed by ‘‘ Blue 
Ensign” :—-‘‘ There isa great want felt by yachtsmen for a motive 
power which can be cheaply and effectively used to propel their 
dinghies, Steam, besides being dirty, beavy, and bulky, is a 
nuisance on account of the bciler salting up. I am convinced. 
however, that ‘oil’ has at last been struck. Last Wednesday I 
had the pleasure of taking a trip in a 24ft. by 5ft. launch belonging 
to a friend, driven originally by a steam engine ; but a few months 
ago the engine and boiler were taken out and replaced by an oil 
engine. Tome the change came as a revelation ; words of mine 
will fail to convey to your readers the slightest idea of the delight- 
fulness and comfort of the change. Instead of 9ft. being taken 
up in length for engine and boiler and room for man to stoke, the 
little petroleum motor stood in a space exactly 25in, by 18in. 
Oa going on board my friend asked me to time him, He 
then lighted the vaporising lamp, and in thirty seconds gave the 
etarting wheel three or four turns, and in exactly forty seconds from 
the time of going on board the engine was driving the propeller 
round to the tune of 400 revolutions a minute, and in less than two 
minutes the little craft was tearing through the water at the rate 
of ten miles an hour. There was not the s'ightest smell, no vibra- 
tion, no noise, the exhaust gases passed through a tube and out at 
the stern, giving on the way sufficient force to blow a whistle, which 
was fitted to be used as required. The engine was cased round with 
mahogany, and my friend closed the doors, lit his Pipe, and relieved 
me at the tiller. I asked, ‘ How long will sho run like this” His 
answer was, ‘ For a week ; or, to be exact, for 150 hours without 
apy attention, except re-fillirg the lubricators every twelve hours,’ 
e run was pine miles, measured at sea, a two-knot tide with us, 
and we did this distance in exactly forty-two minutes, The cost of 
running, my friend assured me, was under one halfpenpy per hour. 
I asked him if the cylinder ever became foul, and hesaid, ‘ No, the 
lubricating oil keeps it clean.’ He is a well-known yachtsman, and 
has one steam and two sailing yachts, besides this oil launch; and, 
from what he says, I feel convinced he will convert his steam yacht 
to oil, and have oil engines for his yacht’s dinghies. Not the least 
advantage of these oil motors is their small cost vompared with 
steam. I have before me the price list of a maker who js just 
placing on the market a half-horse power motor suitable for driving 
dinghies and boats up to 17ft. by 4ft. 3in. beam, and the price 
complete is £20, Iam not in any way connected with any maker 
of oil engines, neither is my yachting friend ; but I wish the firm 
just mentioned every success, and can assure them that their 
orders will pour in not in hundreds, but in thousands, for there 
is no greater demand among yachtsmen than for such a small, 
light, reliable motor at a reasonable figure, easily put into existing 
dinghies, and invaluable for landing, fishing, cruising, and towing 
the yacht. Personally I have bad three steam yachts and launches, 





-| but T shall most certainly now go in for oil as a motive power.” 
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RAILWAY MATTERS. 


Tue construction of a railway from Fontesvilla to Beira 
will begin next month, 

Ture Delagoa Bay Railway was opened at Pretoria on 
Monday last amid general festivities. 


Iv is reported that the work of railway extension in 
North Malabar is being pushed on rapidly. Surveys ere almost 
completed. 

TueRE have been 108 persons killed on the electric 
railways of Philedelpbia, Pa,, during the seventeen months 
ending May 31st. 


A REcORD of 80 miles per hour has been claimed to 
have been recently made by an electric motor on the Nantasket 
Beach branch of the New York, New Haver, and Hartford 
Railway. 


An electric car at Syracuse, U.S.A., recently jumped 


the track near a bridge and rolled down a 20ft. bank into a muddy | 


bottom. Engineering News says nobody wes killed, but nearly 
twenty persons were more or less injared. 


WE read that a saloon carriage 80ft. long has just been 
completed in the workshops cf the Bhavnaggar-Gondal Junagadh- 
Porepunder Railway at a cost «f Rs, 35,000, A long carriage, a 
long name, and a long price. Perfect consistency. 


EvectTRIc cars have been probibited on the road from 


Berlin to Charlottenburg. They would have passed by the 
Imperial Technical Institute, and experiments showed that the 
current for the railroad strongly affected all the apparatus in the 
building, so as to make delicate scientific observations and experi- 
ments impossible, 


AN interating link in the history of continuous railway 
brakes is afforded by the letter in another page from Lord Masbam. 
[n 1843 he (then Mr. Lister) invented pod | patented what was, as 
far as the principle is concerned, and to some extent in practice, 
the fluid-operated continuous brake now known to everyone, 
though under other names, 


A FREIGHT hauling test by electric motors was held on 
dune 25th on the Nantasket Beach Railway. According to the 
report issued by the officers of the road, the motor car, equipped 
with four motors, hauled sixteen heavily-loaded freight cars at a 
speed of about twenty-five miles per hour, with abundant power to 
spare, Engineering News says the load was about 450 tons, Other 
tests of the same nature are to follow. 


Tue new portion of the London and North-Western 
Railway Compapy’s main line between Crewe and Sandbach has 
been completed this week. This work has been carried out under 
the direction of Mr. F, Stevenson, M. Inst. C.E., the chief engineer 
of the company. The main road now consists of four complete 
lines of way. The contractors for the whole of the work were 
Messre. Monk and Newell, of Bootle, Liverpool. 


Tue capital invested in British railways is something 
like a thousand millions sterling, or a sixth of the total railway 
capital in the world. According to Lightning, the number of pas- 
sengers carried is 900,000,000, and the weight of goods 325,000,000 
tons, The number of railway employé3 is 400,000, and we have 
121,000 miles of railway, against 70,000 in other parts of her 
Majesty’s dominions, and 400,000 miles in the world at large. 


Tar L. and N. W. R. Company’s new Riverside rail- 
way-station in Liverpool was opened on Wednesday last. The 
work has been carried out by the Mersey Docks and Harbour 
Board. ‘The station is close to the Prince’s landing stege, and has 
a length of 800ft. and a breadth of 83ft. Gin. Batween two 
platforms there are three lines of rails, while another may be used 
on the east of the Midland Railway Company if they can obtain 
power to run passenger trains from their Brunswick Dock station 
along the dock rails, which are on the street level and cross 
thoroughfares. 


Tue Cambrian Railways Company has published for 
sixpence a profusely and beautifully illustrated souvenir of the 
Cambrian Railways, illustrative of the Cambrian Coast, and par- 
ticularly of 70 miles along the shores of the Cardigan Bay. Views 
are also given of places along the main line and some of the branch 
lines, including that to Lake Vyrnwy and the Corris narrow gauge 
railway. The book is all tone process pictures, well executed from 
photographs by ten different firms ; no text is given except a few 
particulars of therzmarkably cheap fares to the many beautiful places 
illustrated. The souvenir is to be obtained at most of the book 
stalls, and from the company’s office at Oswestry, 


Tue most fatal railway accident of the week, says a 
recent number of the American Engineering News, was that of 
Jane 11th on the C., C, C. and St. Louis R, R., near Houston, 0, 
A break in a train caused a rear collision at the foot of a steep 
grade, and five cars were wrecked, and three tramps in them were 
instantly killed, A rumour has it that twelve tramps were killed 
on the same day by a wreck on the Philadelphia and Erie Railroad, 
near Kane, Pa. The trucks of a freight car left the rails at a frog, 
and fourteen cars were wrecked as a consequence, Two express 
trains on the Charleston and Savannah Railroad collided on June 
16th, near Hardeville, S.C. The engineer of one train had his leg 
crushed and two tramps were killed. On June 16th the New York 
Sunday newspaper train was completely wrecked at New Haven, 
Conn. The train was entering the sharp curves of a cross-over at 
a speed of 55 miles, and broke in two, 


THE trolley im of electric traction, which was 
introduced by the Brussels Tramway Company just over a year 
ago, has yielded such satisfactory results that the company has 
asked for permission to substitute this method for the existing 
system of animal traction on the Curreghem-Bruxelles- Laeken line. 
It appears, however, that the communal council of Lieken has 
refused to consent to the use of overhead wires, contenting itself 
with the expression of opinion that it will again consider the 
matter when the company has brought forward an underground 
system. The scheme has also been submitted to the Brussels 
Town Council in so far as concerns that | reer of the route under 
its administration. It is stated that whilst the town has not yet 
given any decision on the subject, it is probable that when it does 
the result will be unfavourable, in consequence of the objections 
of the inhabitants on the line of route. It appears, however, 
according to L’ Etoile Belge, that the tramway company is making 
experiments with a system which will meet all objections, 


A TERRIBLE accident occurred on Tuesday morning on 
the Grand Trunk Railway at Craigshead Station, eighteen miles 
from Levis, Quebec, in which twenty-five persons were killed and 
thirty injured. A Reuter’s telegram says :—‘' It appears that two 
—_ excursion trains were proceeding from Richmond, Windsor 
Mills, and Sherbrooke townships, in the east of Quebec province, 
crowded with pilgrims for the shrine of Ste, Anne de Beaupré, 
One of the trains dashed into the rear of the other and demolished 
two passenger coaches, the occupants of which were killed, most 
of the bodies being terribly mangled. The three priests in charge 
of the pilgrimage and a number of women and children are among 
the dead. The driver and fireman of the second train were also 
killed, their bodies being buried beneath the wreckage.” A 
further telegram says :—‘' The Grand Trunk Railway officials have 
issued a statement that thirteen persons were killed and twenty- 
nine injured in the collision between the two sections of a pilgrim’s 
train.” Later still it is stated that fourteen persons were killed, 
and only four of the twenty-nine injuréd are expected to recover. 





| NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17°5 per 1000 of their aggregate population, which is estimated at 
10,591,530 persons in the middle of this year. Croydon was best 
with only 9°1, and Liverpool was worst with 24°4, 


MicrosEs will soon lose their power as bogeys when it 
is known that ordinary pure butter contains from ten to twenty 
millions per gramme, and margarine butter from four to six 
millions of mizrobes per gramme. Yet ont of an enormous | 
number of samples examined by Messrs, Jolles and Winkler not 
one contained any pathogenic bacteria, 


In London last week the annual death rate per 1000 
from all causes, which had been 14°4,15°1, and 16°9 in the pre- 
ceding three weeks, roso to 18°0, or 0°5 above the average for the 
thirty-three great towns. In Greater London 3542 births and 
1877 deaths were registered, corresponding to annual rates of 30°5 
and 16°2 per 1000 of the estimated population, 


Mr. Viouxe has recently published the following results 
of his researches into the specific heat at boiliog point of carbon: 
| —Below 1000 deg. C. the mean specific heat of graphite increases 

in a linear proportion with the temperature; the heat given off 

by one grain of solid grapbite falling from the temperature of 

volatilisation to Odeg. C. is 2050 calories, the boiling temperature 
, of carbon is 3600 deg. C. 


In a paper on ‘The Determination of the Ratio of 
the Two Specific Heats for Air,” before the Paris Academy of 
Sciences, M. G. Maneuvrier describes a new method and appa- 





MISCELLANEA. 


Ir is reported that Messrs. Hall and Treat, two students 
of Cornell University, have built a quadruple-expansion engine 
constracted for regular working at 5001b, Bat it has been worked 
up to 6001b. per equare inch. The reported consumption is some- 
thing under 10 1b. of steam per horse-power per hour, 


A pa at Curtis Lake, Neb., U.S.A, which is utilised 
as a railway embankment, recently gave way, owing to the sudden 
rush of water caused by a heavy raiostorm iu the mountains. The 
breach is said to be 100ft. long and 25ft. deep. Great damage to 
property has been done by the flood down the valley. 


Tue Secretary of State for Foreign Affairs is informed 
that tenders are invited for the preservation and repair of the local 
harbour at Ancona for a period of five years. Some further par- 
ticulars may be seen on personal application at the Commercial 
a of the Foreign Office, between the hours of 11 and 6 

y: 

WE have received and tested a sample of the “ Spongia’’ 
blotting paper made by Messrs, Robert Craig and Sons, of the 
Caldercruix Paper Mills, Caldercruix. It has extraordinary absor- 
bent powers, and not only takes up with great rapidity, and with- 
out any blur, the ink from any very heavy writing or ink sketches, 
will take up a heavy blot from one corner completely. 


THE conversazione of the Institution of Electrical 
Engineers took place in the galleries of the Royal Institute of 
Painters in Water Colours, in Piccadilly, on the 3rd inst., and was 
numerously attended. The visitors included nearly all the leading 
men in the electrical world, and were received by the President of 





ratus. The experimental determination of the ratio of the sp 
| heats yielded the following numbers :—Air, = 1°3924; carbon | 
| dioxide, -y = 1°298 ; hydrogen, -y = 1°384 under the ordinary con- | 
ditions of temperature and pressure. | 


A sertzs of shell experiments were recently made at | 
Indian Head, U.S.A., with a number of Driggs-Schroeder six- | 
pound shells ; some, supplied with percussion fuses, were fired at | 
one, two, and three-inch armour plates. It was found that in 
the case of the projectiles not fitted with fuses that they were 
exploded by the heat generated by their passage through the | 
armour-plate, and acted as successfully as those supplied with the | 
fuse 


Tue rainfall for the first half of this year is, according | 
to the Weekly Weather Report of the 29th ult., much below the | 
average in all districts except the north-east of England. The | 
deficiency varies from 2°5in, in the east of Scotland, to Sin. in 
the south-west of England, but in the west of Scotland the 
deficiency amounts to 12in, Some heavy amounts have, however, | 
been measured recently; at Churchstoke, Montgomery, the | 
abnormally large fall of 4*83in. was recorded on the 26th ult. | 


In order to obtain a simpler connection between the | 


clearances and the body of vacuum pumps than is afforded by | 
Babinet’s apparatus, M. Labina!, says the ‘‘ Journal” of the | 
Society of Chemical Industry, bores in the wall of the cylinder, | 
close against the head, one or more small passages opening again | 
on to the interior at a distance from the first aperture of rather 
less than the thickness of the piston. A semicircular groove is then 
cut away from the substance of the piston, so tbat when the latter 
is just, or very nearly, at the end of its travel, the excised groove 
becomes coincident with the opening in the cylinder wall, and thus | 
opens up communication between the spaces back and front cf the | 
piston. A similar arrangement is effected at the other end of the | 
cylinder. | 

An extensive system of electric light buoys has recently | 
been completed at the Gedney Channel, off Sandy Hook. This | 
channel is only 1000ft. wide, and vessels have not heretofore been | 
able to pass through it by — The new system, however, | 
provides a well-lighted thoroughfare, ten incandescent lights, each | 
of 100 candle-power, being placed on ten buoys about 50ft. long, | 
and rising 12ft. out of water. The cable which conveys the | 
electricity carries a pressure of 1000 volts under water, and is six | 
and a half miles long, being the longest cable in the world carrying | 
a high-pressure current under water, and also the only one of its 
kind ever made. It consists of a copper conductor, insulated with | 
gutta-percha, bedded in jute, and sheathed with hard drawn | 
copper wire. The machines, .Vature says, have an output of only | 
100 volts, bat the current flows through a step-up converter, back | 
of the switchboard, where it is converted into the required voltage, 
thus being perfectly safe to operate. 


Improvep brick, clay, or pottery kilns, recently patented 
by Mr. E, Howl, are built with side grates provided with forced | 
draught by means of steam jetsor fans, Oae type is of the arched | 
class of kilns used for burning Staffordshire blue bricks, In this | 
kiln the exit gases are taken off by a fiue at the bottom, and the | 

tes are set in just below the spring of the arch of the kiln, the | 

uel upon them being retained — curtain walls carried on pillars | 
rising from the fioor of the kiln. The fuel is fed in through vertical | 
shafts descending from the top of the kiln, and air is supplied by | 
side openings. The air conduits below the grates are kept clean 
by the use of a chain carrying a scraper and running the whole 
length of the conduit. For open-topped brick kilns, special grates, 
sloping downwards and set in through side openings at the bottom 
of the kiln, are employed. Thess tes are removable, and may 
be used for any kiln of the right sizo9. The fuel from the grate 
is burnt by the help of a forced draught obtained in a manner 
similar to that already described for arched kilns, 


At a recent ——- of the Physical Society a paper 
was read by Mr. Shelford Bidwell on ‘‘ The Electrical Properties of 
Selenium.” The author gave no less than eight separate conclu- 
sions, among which are:—(1) The conductivity of crystalline Se. 
appears to — principally on the impurities which it contains 
in the form of metallic selenides. It may be that the selenides 
conduct electrolytically, and that the influence of light in increasing 
the conductivity is to be attributed to its property of facilitating 
the combination of Se. with metals in contact with it, (2) A Se. 
cell, having platinum electrodes and made with Se., to which about 
3 per cent. of cuprous selenide has been added, is even, though 
unannealed, greatly superior, both in conductivity and sensi- 
tiveness, to a similar cell made with ordinary Se. and annealed for 
several hours. (3) Red Se. in contact with copper or brass is 

aickly darkened by the action of light, owing, it is suggested, to 
the formation of a selenide, (4) Crystalline Se. is porous and 
absorbs moisture from the air, and it is this moisture that causes 
the polarisation of Se. after the passage of a current. | 


A metHOD by which sulphur is removed from iron by 
the agency of barium ferrocyanide has been successfully employed 
by M. A. Vathaire. The ferrocyanide decomposes by heat into 
iron, carbon, and barium, and the last-named element combines 
with and eliminates the sulphur. The salt is obtained by mixing 
boiling concentrated solutions of potassium ferrocyanide and barium 
chloride. If the former is in excess, a double salt of potassium and 
barium ferrocyanide is obtained which gives better results than the 
single salt. It is necessary that the salt be freed from water of 
crystallisationbefore being used, as{the oxygen therein, on thesudden 
decomposition produced by contact with the molten iron, would 
combine with the potassium and barium, forming inactive oxides. 
The action must be effected with the exclusion of air and oxidising 
influences. Practically, the metal from the blast furnace and the 
— might be revolved in a vessel lined with limestone, mixed 
wit , and allowed to settle to — the sulphurousslag. This 

ly to practically pure iron, when 


} 
} 


process is applicable more especia’ 
very little reagent is n . In the case of highly suiphurous 








ecessary 
metal, a pre!iminary reduction of the sulphur by one of.the known 
methods is rec »mmended, ; ; 


the Institution, Mr. R. E. B. Crompton. The galleries are not yet 
fully lighted by electricity. For these gatherings it is very desirable 
they should be, 


For the following figures concerning the machinery of 
the new American liner, St. Louis, we are indebted to tke 
American Engineer and Railroad Journal. The two high-pressure 
cylinders on each engine are 28}in. diameter ; first intermediate 
55in, diameter, second intermediate 77in. di ter ; two low- 
pressure cylinders of 77in. diameter. The stroke is not given. 
Steam is supplied by ten Szotch boilers at 200 lb. per equare inch. 
The coal consumption is put at 300 tons per day at nineteen knots, 


Tue engineer of the Emperor William Canal states 
that the regulation permitting ships of only 44 metres draught or 
less to pass through will remain valid only for a short time, and 
that, as soon as the necessary dredging operations are at an end, 
the Canal will, the Standard says, be open to all ships of 8 metres 
draught or less. The traffic is increasing rather rapidly. More than 
seventy vessels went through on Thursday last. A number of new 





| lines of steamers have been or are being established between the 


German ports of the Baltic and those of the North Sea. 


AN important sale will take place on Tuesday, July 16th, 
at the Mart, Tokenhouse-yard, when Messrs. Wheatley Kirk, 
Price, ard Goulty will sell uy public auction the entire property, 
consisting cf the freehold land, works, buildings, and contents of 
the Steam Saw Mills and Joinery Works, Midland-road, Croydor. 
The machinery includes a variety of wood-working tools, mostly 
by Johnson, Hewitson, Wilson and Co., and two horizontal steam 
engines of 25 and 30-horse power respectively, and two Lancashire 
boilers, There is also a large quantity of timber. 


Art a recent meeting of the Harwich Harbour Conserv- 
ancy Board, Mr. Peter S. Bruff, who for upwards of thirty years 
had acted as their engineer in designing and directing the works 
at Landguard Point, tendered his resignation of active work. 
Upon its acceptance by the board, Mr. Bruff was appointed con- 
sulting engineer, and Mr. Thomas Miller, engineer to the Ipswich 
Dock Commission, who filled the position of assistant-engineer to 
Mr. Broff upon the original marine surveys and during the con- 
straction of the Landguard groyne and other harbour works, was 
appointed acting engineer. 

AN application to authorise the acquisition of land 
required for the purposes of an electric railway to the summit of 
Snaefell came before the Manx Legislature on Tuesday. Several 
members urged that the matter should be adjourned, in order that 
question of public rights on the mountain might be inquired into 
and considered. It was stated that the public only ascended the 
mountain by permission of the proprietors. but this was disputed, 
and eventually the matter was referred to a Committee. It is 
intended to build an observatory on the summit, but not to 


| otherwise build on the mountain. 


Tux Gesner method of protecting iron and steel from 
rust consists in forming on the surface of the metal a double 
carbide of hydrogen and iron. The articles to be treated are 
placed in a gas retort at from 600 to 700 deg. C. for about twenty 
minutes, when a current of hydrogen is turned into the retort, and 
kept on for forty-five minutes. Naphtha is next introduced; the 
supply being kept on for ten minutes, and a current of hydrogen 
for fifteen minutes longer finishes the process. The coating thus 
produced has a bluish colour, and is stated to be so adherent to 


| the métal that a treated bar can be bent through an angle of 


45 deg. without disturbing it. 


Orprrs have been issued by the United States Navy 
Department for the construction of a section of the side of a ship 
to be tested at the Indian Head Proving Ground. The structure 
will be built at Norfolk, and will cost in the neighbourhood of 
4000 dols. Upon the arrival of the structure at the proving 
ground, the l4in. armour-plate, representing a group of armour 
for the side of the battleship Iowa, will be fitted to it, and it will 
then be fired at with the 12in. and 13in. guns. The United States 
Army and Navy Journal says :—‘‘ The results of this test will be to 
give the authorities information which will be of value in connec- 
tioa with the prospective battleships.” 


Tue Dutch Government are at the present time 
building three fast cruisers of 9000-horse power. They are to be 
furnished partly with Yarrow water-tube boilers, and partly wiih 
ordinary return tubular boilers of the usual type. About 
2500-horse power is provided for by the latter, and 6500-horse 
power by the former. The return tubular boilers will be used-for 
ordinary cruising at slow speeds, and the water-tube boilers— 
working in conjunction with the others—will be used when 
exceptional speeds are required. This, we believe, is one of the 
first cases in which such a combination of boiler power has been 
adopted, and clearly offers many advantages at the present stage 
of boiler construction. ; 


A PARAGRAPH is now appearing in the American press 
to the effect that a striking example of the accuracy of American 
tools and workmanship is shown in the 12in. guns now awaiting 
shipment from Watervliet Arsenal to the proving grounds at Sandy 
Hook. Eachof these guns is 40ft. long and weighs 115,000 lb., yet 
the difference in weight between the seven guns is said to be only 
5 lb. These guns are nickel-steel tube army rifles of 40 calibres in 
length, instead of the usual 35 calibres, Instead of a jacket, a 
series of hoops are shrunk on the inner tube for nearly the whole 
length of the gun, and over this is shrunk a single jacket covering 
about two-thirds of the length, and then another layer of long 
hoops. ‘‘ When the intricacy of this assembling process is con- 
sidered in connection with work done on lathes capable of handling 
guns 40ft, long, the close agreement in weight is almost pheno- 
menal,” It is so phenomenal that it is no doubt the result of a 
chance coincidence, and is no special evidence of any marked 
excellence of manufacture, That could only be the case if it were _ 
certain that every portion of the two guns had the same density. 
The weight of each gun is 51 tons and a few pounds. We quite 
recognise the excellence of American machinery, bot the ‘five 
pounds claimed here is five pounds too much claim. 
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| was in consequence of a rule observed during the trials, 

| that vehicles for four persons were to have the prefer- 
Tr our readers will refer to THE ENGINEER for the 20th | ence over those with only two seats. Hence the decision 

and 27th July, 1894, they will find a full account of the | in regard to the carriage by Messrs. Panhard and Le- 

competition in self-propelled road pleasure carriages | vassor, of 19, Avenue d’Ivry, Paris—Fig. 1. This 


SELF-PROPELLED ROAD CARRIAGES IN 
FRANCE. 






useful comparison can be instituted between the two 
as to work performed, for the weight of two extra 
passengers must have so handicapped the running of the 
winning carriage built by Messrs. Peugeot Brothers, that 
the judges were probably well within the mark in decree- 
ing the first prize to it. The vis-a-vis—engraving Fig. 3 


which took place in France last year. 


In Tue ENGINEER | vehicle is actuated by a petroleum motor with two 

















Fig. 2—PEUGEOT FRERES’ 


for the 21st of June of this year we gave a full account | cylinders placed in front ; the motor being accessible upon | 


PHAETON 


—by the same makers, was of somewhat similar con. 
struction, but the power was transmitted to the hind 
wheels in a different way. 

The petroleum tricycle by Messrs. Dion and Barton, 
of Puteaux—engraving Fig. 4—was a very substantial. 
looking article, and of beautiful workmanship. It 
weighed about 40 kilos.—88°18 lb.—and carried a small 
reservoir of benzoline, but was not allowed to participate 








Fig. 1—-PANHARD AND LEVASSOR 
| in the trials, possibly owing to its value, which is repre- 
| sented to be about £52. Hence it would be rather a 
| costly toy to break. 

The petroleum bicycle—engraving Fig. 5—by Messrs. 
| Duncan and Superbie, of the pattern of Hildebrand and 
| Wolfmiiller, of Munich, was withdrawn, after a series of 
accidents. We can scarcely conceive of its doing any- 
thing else. So much dead weight hung between two 
wheels, and lying so much over the forward one, must 

prevent the machine from rising over the various 
| obstructions in the road. 
| The petroleum bicycle—engraving Fig. 6—by M. Millet, 





of the trials which have taken place in France on much | all sides, its lubrication and keeping in order are very | of Persan-Beaumont, was a remarkable-looking affair. A 
easy. The working of it is effected, it is claimed, with- | contrivance, somewhat like an hydraulic capstan, was 


the same system, where a race took place between 
twenty-eight vehicles of varicus descriptions from Paris 
to Bordeaux and back, a distance of some 750 miles. 






We give now engravings of some of the competing | 


vehicles ; two or three we reproduce, for convenience 
of our readers, from our own pages, for others we are in- 


debted to our French contemporary La Science Francaise. | 


We may, before going further, direct attention to the 


== 


Fig. 6B—MILLET’S BICYCLE 


| out smell or smoke. 


Fig. 4—DION AND BARTON'S TRICYCLE 





minutes’ preparation. 


conductor holds in his left hand ; there are two brakes, 
one of which is worked by a foot pedal, the other with 
a lever, this last is only employed for sharp descents or 
sudden stops. The average speed maintained during the 
journey to Bordeaux and back, including stoppages, and 
the result of trifling acci- 
dents, was 15} miles per 
hour. The carriage was 
exhibited, with the others 
that ran, just as it was on 
its return from Bordeaux, 
covered with dust and 
mud. It will be observed 
that the wheels are of a 
very remote date as re- 
gards their mode of con- 
struction, being of wood 
with iron tires. The reser- 
voir of benzoline in front 
for about 80 kiloms. 
Thirty-five litres of water 
are also carried to cool the 
motor cylinders. This 
must be renewed every 
50 kiloms. 

The petroleum pheton, 
by Messrs. Peugeot Bro- 
thers, of Paris, is a far 
more elegant-looking car- 
riage than the first-men- 
tioned, as will be seen by 
a reference to engraving 
Fig. 2. It is upon rubber 


fact that in this country the use of benzoline would be | pneumatic tires, and the motive power is beneath the back 
attended with considerable difficulty, its use being regu- seat. Directionisgiven by handles upon the summit of a tall 


lated very strictly by law. 


| Spindlein front of thedriving seat. 


e isa powerful brake. 








across the Channel. 
the vehicles and upon the men who worked them—largely, 
indeed, their own inventors. But the best of the carriages 
came out of it well, and, looking at them afterwards, as 
they stood travel-stained in the exhibition, it was difficult 
to conceive that they had been hustled across France and 





_ Singularly enough, the petroleum carriage which came | This vehicle came in many hours after the two-seated one 
in first did not take the ‘first, but the second prize. 





This previously described; but it is needless to say that no 





back, at an average s 
without being allo 


It can be started after a few | attached amidst the spokes of the driving-wheel, as will 
It is steered by a lever that the | be seen*by a reference to the cut. 


This, by a series of 





Fig. 3—PEUGEOT FRERES’ VIS-A-VIS 


five small cylinders, drove the axle of a crank associated 
with the five pistons. Foot pedals were attached to the 
bicycle, so as to drive it in the event of a breakdown. 
One of these was smashed up on the road, and the 
machine otherwise damaged, so that it could not proceed. 

We are of opinion that the result of the race to Bor- 
deaux and back has been a severe test to the automatic 
carriage system as now developing with such rapid strides 





Fig. 5—-DUNCAN AND S8UPERBIE’S BICYCLE 


It was a tremendous strain upon 


ed of 15 to 16 miles per hour, 
to rest for more than sufficient 
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time to admit of oiling and replenishing. The petroleum 
bicycle we regard as 2 monstrosity, and one that will find 
no favour amongst the class of able-bodied youngsters 
who generally mount such machines ; but the petroleum 
tricycle, we cannot help thinking, may have a useful 
future, especially amongst country medical men, and 
possibly for army purposes. ‘ 

We cannot close our remarks without again adverting 
to the fact that the carriage which came in first had 
wooden wheels. This lesson was emphasised by a curious 
exhibition which was displayed in the building where the 
vehicles were on view. ‘Two very light wheels, of similar 
weight, were hung up—one of hickory or some analogous 
hard wood, the other of metal. It was found by experi- 
ments made with these that the wooden one was the 
strongest. Here, we cannot help thinking, is a hint for 
the Royal Carriage Department of our country. With 
gun carriages and transport vehicles the great object of 
our builders seems to be to cram in as much angle steel 
and to make them as heavy as possible. From our own 
experience, as well as from a consideration of the circum- 
stances narrated, we are inclined to believe that a more 
useful distribution of weight and stiffaess has been 
effected with hickory than with metal. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the upinions of our 
correspondents. ) 


MECHANICAL ROAD CARRIAGES. 


Srr,—No donbt it takes some time to realise what your magni- 
ficent offer means. It is, I fancy, the biggest priz» that has been 
cffered in the engineering world. The priz3 offared by the 
directors of the Liverpool and Manchester Railway in 1829 was 
jast half as much, namely, 500 guineas, and it brought out the 
Rocket. Your offer, and the Bill read a first time just before the 
late Government resigned, bring mechanical road carriages within 
the pale of practical engineering. No doubt you will have many 
suggestions by-and-bye. Meanwhile I beg leave to direct atten- 
tion to certain points which seem to me to be worth consideration. 

I take it for granted that the competition will be international. 
Now, that being the case, it seems to be not only possible bat 
likely that the priz» will go to a French instead of an English 
firm, unless our own engineers mind what they are about. Their 
proper course is to begin where the French have left off. Assum- 
ing that any motor may be used, we have three available—steam, 
petroleum, and electricity. The last is, I think, out of the running 
altogether. The weight of the storage batteries to be carried pre- 
cludes success, Even if electrical stations were established all 
along our principal roads, and in towns, the delay caused by 
stopping to change the batteries, and so on, would be intolerable. 
We have, then, only to consider steam and petroleum. 

As to the first, I have the greatest confidence in its ultimate 
success, It is only necessary to bear certain facts in mind. Years 
ago, before the law of highways prohibited quick running on high- 
ways, I did a good deal of locomotive work on the highway. I 
have travelled at fifteen miles an hour with perfect ease and 
safety. SoI can speak with a little of that authority which is 
based on experience, The engine presents no difficulty at all. 
It is the boiler or steam generator that will give trouble, and that 
may be reduced a trifle with care. We may use either non-con- 
densing or condensing engines, no attempt being made to get a 
vacoum. The use of distilled water renders that of a boiler 
consisting of copper coils possible. If the steam is not condensed, 
then the boiler must be so made that every portion of it can be 
got at forcleaning, It is to be remembered that a very small 
boiler will suffice, and there is more than one pattern which can 
be taken to pieces, cleaned, and put together again in half an hour. 
As to danger, that again can be absolutely avoided by very simple 
means, so that if the boiler burst no one would be hurt. he fael 
to be burned would be petroleum, urged by a blast from a small 
fan. Iam proposing nothing that has not been tried. Years ago 
Mr. Blackburn built a dogcart which was propelled by steam on 
the lines I have indicated. My experience with it was limited, 
but I saw no reason to doubt that it could have been made a 
great success but for the Highways Act. 

In France, success has been achieved by the use of the Daimler 
motor. But before we can say that this is the solution of the pro- 
blem, we must take count with certain facts easily overlooked. 

The Daimler motor, as used by Messrs, Panhard and Levassor, 
is worked, not with ordinary illuminating oil with a flashing 
point of over 80 deg. Fah., but with petroleum spirit, benz>le, 
benzline, or benzine. It is known by all these names. It is ter- 
ribly iaflammable and explosive when mixed with air, and its heavy 
vapour has a nasty trick of travelling along the ground. A terrible 
explosion on the Ragent’s Canal many years ago was caused in 
this way. No doubt, in very careful hands, the stuff can be used 
with safety. But it can only be bought with difficulty ; it cannot 
be sold at all, without breaking the law, before sunrise and after 
sunset, and it is kept by comparatively few people. Now, the 
ordinary lighting oil can be bought in any town and village in 
Britain and Ireland. Thus, aman going for a run of fifty miles 
or so through the country need give himself no concern—he could 
get oil almost as easily as water. I am satisfied in my own mind 
that, however pretty the Daimler motor running with petrolenam 
spirit may be, that it will not take with Eaglish people. Much 
was heard a few years ago of the spirit launch, as made in the 
United States, where, by the way, one or two dreadfal accidents 
occurred, and in this country, where no one was burt, Bat the 
spirit launch never took with the public, and the same thing will 
be the case with the road locomotive. I think it very probable 
that a petroleum engine will be used, but it will not be petroleum 
spirit. 

Now, I never yet saw the petroleum engine that did not smell 
badly. The petroleum launch is an awful sinner in this respect, 
especially for any one who happens to follow one, and it may be 
taken as certain that a bad smell will be fatal to the popularity of 
the road locomotive asa pleasure carriage ; with steam there need 
be no smell at all. I may add that the great success attained by 
M. Serpolet should not ba forgotten, Mr. Donkin had one of his 
carriages here a year or two since, which was, I think, tried early 
in the morning in Bermondsey. 

I shall not intrude further on your space. Before concluding, 
however, I would venture to hint that in any competition it is 
necessary that a long run should be made, and that it would be 
well to keep the petitors in ig of the route till the last 
moment, I think that this would probably put the weak features 
of the petroleum spirit motor in a very strong light, particularly 
if the route ran through a purely agricultural district. 

Birmingham, July 9th. GOLOSTPHER, 





Sir,—It seems that it is not necessary to wait for the repeal of 
the Highways Act in order to compete for your splendid prize, 
One of the French road carriages has been bought by an English 
gentleman, and has been run many miles in the south of England 
on the highway without protest from anyone. 

I understand that a service of electrical omnibuses, to run 
between Hammersmith and the Bank, will be put on early in August. 

There is nothing in the existing Act that applies to vehicles 
propelled by other agents than steam. If the question was tried, 
{ feel certain that in the present state of opinion no magistrate 





would convict, and that, if he did, the conviction would be 
quashed on appeal. C.D. 
Westminster, July 8th. 


THE ORIGIN OF THE CONTINUOUS BRAKE, 


S1r,—The continuous brake has now become a recognised neces- 
sity on the railways not of Great Britain alone, but of the world. 
Time flies and memories are short. Permit me through your 
columns to remind the world that the continuous brake is not a 
modern invention, In 1843 1 took out the firat patent ever secured, 
so far as 1 am aware, for a continuous brake properly so-called. 
Lat me quote from the specification. Referring first to the old 
screw hand brake, I say :—‘‘ A guard acting upon the wheels of 
one carriage cannot instantly bring a train to a state of rest, and 
a number of guards operating upon several car! s is but little 
better, from the impossibility of getting them all to act at the 
same moment ; consequently when it is necessary to stop a train 
instantly accidents are constantly occurring which might other- 
wise be avoided. The object of my invention is to remedy such 
evils, and to point out a simple and ready method by which the 
wheels of every carriage in the train may be operated upon at the 
same moment,” and my claim is as follows: ‘‘ The applying elastic 
flaids that they may be conducted and act on the brakes of 
several carriages of a train simultaneously or by a vacuum as 
described.” 

Supposing this to be the firat brake acting simultaneously—and 
I have no donbt that it is—I consider that it covers all the ground, 
and I think that, make a brake as you will, so long as it acts simul- 
taneously—and it is no good without—you would infringe my 
patent. Ishowa on means of doing it, but I am not confined 
to the plan shown. No doubt various inventors, Westinghouse 
and others, have nade improvements upon my brake. Time and 
experience would be sure to bring this about, bat they all act 
simultaneously. My brake is in effect identical with brakes now 
in use. I provided under the guard’s van or on the tender a 
reservoir which was replenished with air by a force pump, worked 
off an axle by an excentric, or in any other way found convenient. 
Uader each coach was a cylinder with two pistons in it, one for 
forcing the brakes against one pair of wheels, the other forcing 
another pair of blocks against the other pair of wheels. Air was 
conveyed between these pistons by tubes with suitable pliable 
joints or couplings between the coach from the reservoir before 
mentioned, and as all the air cylinders throughout a train were in 
communication, it sufficed for the guard to open a cock in the 
train pipe and apply all the brakes throughout the train simulta- 
neously, I also contemplated the use of a vacuum instead of 
pressure, and claimed it in my patent. At the time the patent 
was taken railway experts were of opinion that it would cause too 
great ashock to the passengers to stop so suddenly, so that it did 
not come into use until twenty years after the date of the patent, 
and then the Americans were the first to use i*. ; 

Now, Sir, my patent is long since defanct, but nevertheless its 
existence puts on record the fact that I was the first to invent and 
patent a continuous air brake, and my patent covers the principle 
of all the atmospheric brakes now io use. I have, of course, no 
pecuniary interest of any kind in the matter; but I think it is 
fair to myself that I should publicly make my claim to be regarded 
as the original inventor of a device which has done eo much to 
augment the safety as well as the rapidity of railway travelling. 

Swinton, Masham, Yorkshire, July 2nd, MASHAM, 


PRACTICAL STEAM ENGINEERING. 


Srr,—Now that the discussion on the theory of the steam engine 
appears to have been brought to a close by the much to be 
regretted death of Professor Alexander, and the apparent inability 
of the rest of the gentlemen, who have taken part in the discus- 
sion, either to frankly acknowledge the truth of the conclusions 
at which I have arrived, or to refute the arguments by which I 
bave demonstrated their truth, I shall feel obliged if you will grant 
me the space 'y to recapitulate those conclusions, which are 
certainly, toto calo, different from the opinions generally held less 
than two years ago, and to criticise the article on ‘‘ Practical 
Steam Engineering” which appeared in your issue of November 
23rd last year. In the course of the discussion I have had to 
point out that, since students of thermodynamics appear to believe 
whatever they are told to believe by certain recognised authorities, 
whether they do or do not understand what they are told, it is 
necessary not to let slip any opportunity of pointing out the 
peculiarities of the methods of investigation adopted by those 
authorities. It is equally necessary to point out the peculiarities 
of the methods of the practical engineer, when he dabbles in 
theory. 

The new views propounded by myself may be briefly sum- 
marised as follows. I have demonstrated— 

(1) That the zero of the Boyle and Marriotte scale of tempera- 
tures does not refer to the same thermal state as the zero of the 
absolute scale ; or, in other words, that big T in the equation, 

pe=a(k+t)=aT 
does not represent the absolute temperature. 

(2) That es absolute scale of temperatures is simply a 
scale in which equal increments and decrements of temperature 
correspond with equal increments and decrements of heat ; that 
equal increments and decrements of volume do not correspond 
with equal increments and decrements of heat, and that the 
coefficient of expansion per increment of unit of heat is constant. 
From these it follows :—(a) That a thermometer, the sole use of 
which in thermodynamical investigations is to determine the 
differences between the quantities of heat possessed by bodies in 
different thermal states, graduated with equal intervals, would be 
of no use to determine these differences, if we could not determine 
by calculation the temperatures on the constant coefficient scale 
from the temperature observed by using the former scale, (b) That 
the value of y increases as the temperature rises, and is not, as 
hitherto supposed, constant. 

(c) That the value of y for steam at 212 deg. Fah. is not equal 
to 1°3, but to about 1°089; that owing to the great dynamic 
specific heat of steam, its value rises very slowly, being only about 
1°12 at 470 deg. Fah, 

(3) That in the case of air, the specific heat of air at constant 
volume, corresponding to Regnault’s value of the specific heat of 
air at constant pressure, is about ‘1818, and that the value of y at 
212 deg., when determined by means of Regnault’s value of the 
specific heat at constant pressure, without reference to the value of 
J, is about 1°308. If J = 1132 foot-pounds, the dynamic specific 
heat of air at constant volume dedaced from Regnault’s value at 
constant pressure is 206 foot-pounds, and we have 

a 206 + pra 
206 





= 1°223 at 32 deg. Fab. 
= 1°309 at 212 deg. Fah. 
= 1°408 at 323 deg. Fah. 

(4) That the specific heat of steam is on the constant coefficient 
— Se of the temperature, and equal to 1132 foot- 
pounds, 

(5) That the latent heat of steam has always been determined 
on the assumption that the specific heat of steam is equal to the 
specific heat of water ; that, if the result of Joule’s experiments to 
ascertain the specific heat of water can be relied upon to prove 
that the specific heat of steam is not less than that of water, and of 
direct experiments to ascertain the specific heat of steam that it 
is not greater, the specific heat of steam must be equal to the 
specific heat of water ; that the actual efficiencies attained in the 
case of steam engines could not have been attained if the specific 
heat of steam were not equal to the specific heat of water. From 
this it follows :—(a) That no good results can be effected by super- 
heating steam unless a rise in the temperature of ebullition causes 
an appreciable rise in the value of the so-called latent heat, which 





is only partially utilised. The water ought to be raised to the 
desired temperature before it is converted into steam. 

(6) That that part of the so-called latent heat of steam, which 
it has been hitherto supposed could only be reconverted into heat 
by condensation, is really molecular vis viva, which must be recon- 
verted into sensible heat by molecular friction. 

(7) That, although a very great increase can be effected in the 
efficiency of steam engines by increasing the pressure, if adiabatic 
expansion can be effected, dus to the utilisation of a greater per- 
centage of the sensible heat possessed by the steam derived from 
the fuel, a great part of the increase is due to the conversion of 
molecular eis viva into heat effected by increasing the molecular 
friction by raising the pressure and i ing the time pied by 
the steam in passing through the engine, 

(8) That the system of thermodynamics evolved by Clausius out 
of the depth of his own inner consciousness is a confused jumble of 
the two theories of heat, and is from beginning to end a tissue of 
absurdities. 

I think, Sir, you will admit that the views above enunciated are 
entirely novel and, toto culo, distinct from those held on the steam 
eyes less than two years ago. It remains for me now to review 

e reviewer of the discussions relating to the steam question 
which have in the last two or three years found a place in your 
correspondence columns. In only one instance has he hit the right 
nail on the head—-viz , in stating that the lower the final pressure 
on the eve of exhaust, the greater is the final volume of each pound 
of steam, and therefore the greater the work done in overcoming 
back pressure. Bat he has arrived at a false conclusion about the 
effect of this increment on the brake horse-power. To illustrate 
the effects of lowering the final pressure on the brake horse-power, 
I have selected the cases of 10]b. and 3 1b. final pressura, in con- 
janction with a back pressure of 3lb. Since the volume of 1 lb, 
of steam at 101b. pressure is about 38 cubic feet, and at 3b, pres- 
sure about 117 cubic feet, the work done in overcoming back 


pressure per pound of steam is equal to $8 x ae J. 21) 
7 


to RE . J = 560 for 


3 lb, final pressure, if we put J = 772 foot-pounds; so that the in- 
crease in the work due to back pressure is equal to 35.J. If I had 
used 1132 foot-pounds for the value of J, the difference would have 
been only 24J. The steam temperature at 101b. being about 
193 deg., and at 3 lb. 142 deg., the additional heat got out of each 
pound of steam by adiabatic expansion is equal to 57 J, 8o that, by 
reducing the final pressure from 10 1b, to 3 lb. absolute, we get an 
increase to the brake horse-power of from 16J to 27.J, less the 
work expended in overcoming machinery friction in the interval. 
The reason assigned for fixing a minimum of 8 1b. absolute final 
pressure—viz., that less than this pressure would not suffice to 
overcome machinery friction and back pressure—is utterly unsound, 
The deficiency in the case of lower final pressures would be made 
good out of the power stored in the fly-wheel, just as it is at other 
parts of the stroke, where the force exerted by the steam is less 
than the mean resistance to be overcome. In order to fully discuss 
the question, it is necessary to divide the subject into two heads : 
—(1) Fall in temperature the same for both final pressures; (2) 
initial pressure the same for both final pressures. 

As I am addressing this part of my letter to practical engi- 
neers, I shall use only such mathematics as can easily be understood 
by the ‘‘commonest before the mast” trained engineers. In 
order to avoid as much as possible reference to the new views I 
have propounded, the correctness of which not one of my oppo- 
nents has up to the present been able to impugn, I assume that 
the value of J is the same for all temperatures on the ordinary 
Fahrenheit scale, and is equal to 772 foot-pounds. Although the 
absolute values of the heat added to the water and utilised are 
materially affected by the difference between 772 foot-pounds and 
1182 foot-pounds, and by the difference of the graduations of the 
thermometers on equal intervals, and in accordance with a con- 
stant coefficient of expansion, the conclusions drawn from a 
comparison of the two ratios of heat will not be affected. The 
calculations are, however, based on the assumption that the 
specific heat of steam is equal to the specific heat of water. That 
this view is true no candid man who has read the arguments in its 
favour can doubt. 

Although the value of P (V-—v), the work done by the steam 
during the period of admission and the total latent heat, of which 
P (V —+) is a part, vary with the temperature, we may take for the 
purpose of the present discussion the former to be equal to 80 |J 
and the latter to 965 J in all the cases which occur in practice. 
The variations are too slight to affect the argument. As in my 
letter of November 6th, 1894, I shall assume that the boiler is 
capable of evaporating 8 lb. of water at 212 deg. Fah. por Ib. of 
coal, which corresponds with the addition to the water of heat 
equivalent to 3°1 horse-power per pound of fuel burned per hour. 
If by the use of a regenerator 100 thermal units are added to each 
pound of water evaporated, the heat added per pound of 
fuel burned will vary with the weight of water evaporated 
per pound of fuel, but for present purposes it may be taken 
to be equal to ‘3-horse power. Jf the temperature of the 
feed-water is raised to 100 deg. Fah, from 55 deg. Fah. 
by the use of a condenser, the heat received indirectly in 
this way from the source of heat may be taken to be equivalent 
to ‘14 horse power added to the water per pound of fuel 
burned per hour, so that the total heat added to the water would 
be equal to 3°5-horse power. The work done in pumping the con- 
densing water forms part of the difference between the indicated 
and net brake horse-power, and has therefore nothing to do with 
the question under discussion. On there data, if T, ¢, represent 
the temperatures of the steam in the boiler, and on the eve of 
exhaust, the heat expended by each pound of steam in the interval 
will be equal to (T — ¢ + 80) J, and the total heat added to each 
as of water will be equal to (T — 55 + 965) J = (T + 910) J. 

f, therefore, E represents the maximum theoretical coefficient of 
efficiency, we shall have » 
-~t + & 


‘ T + 910 
and the maximum theoretical horee-power to be got out of the 
steam per pound of fuel burned per hour will be equal to 3°55 EF, 
if none of the molecular vis viva is utilised. Tbis is the most 
scientific way of dealing with the question, but we should have 
arrived at the same value of the product, 3°55 E, if we had taken 
account only of the heat added to the water in the boiler, and 
taken the temperature of the feed-water to be equal to 
200 deg. Fah. In order to get at the maximum theoretical 
indicated horse-power, we have to deduct from 3°55 E, the work 
done in overcoming ik pressure, which, with an average 
evaporation of about 641b. of water, may be taken to be 


6} x 56 x 772 
equal to 35000 x op Dorm 


of 3lb. back pressure, and to 14 a 21 horse-power = *05-horse 
wi 





for 101b. final pressure, and 


-power = ‘14-horse power in the case 


power for101b, I have worked out one example to show the method 
of using the formula. Take T = 240deg., correeponding to a pressure 
of 23 1b, absolute, The temperature corresponding to »n absolute 

ressure (/ 3b. is about 142deg, Fah., or the fall 98, and we 


ave— 
_ 98+8 _ .4 RK Wan’ ORR 
E 540 + 910 155. 3°55 E = *55, 
Indicated horse-power per pound of fuel = °55- 14= ‘41, or 
2°44 1b. per indicated horse-power, corresponding to a final pressure 
of 10lb., the temperature is equal to 193deg. For the same 
weight of water evaporated the initial temperature must be the 
same, so that the difference is equal to 49 deg., and we have— 


B= {9 dew, + 80_ 119, 3-55 B= -397. 


~ 240+ 910 x 
Indicated horse-power per pound of fuel = °397 - ‘05 = 347, or 
2°91b per indicated horss-power, 
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Case 1.—Falls in temperature the same for all final pressures. 
if T represents the initial temperature corresponding to the 
minimum admissible final temperature /, the initial temperature 
corresponding to the final temperature ¢, will be equal to T + /, --t, 
If Q J represents the work done in overcoming back pressure in 
the former case, and Q, J in the latter, /, the temperature of the 
feed-water, and EE, the ratios of the net maximum theoretical 

ower attainable to the heat added to each pound cf water respec- 
tively, we shall have— 
_T-t+ 80-Q oe + 80 
~ i = ty + 960. 1 T+ G—t—t) + 06D 
Since the number of pottnds of water evaporated per pound of fuel 
varies inversely as the quantity of heat required to raise the 
temperature of the water from the feeding point to the boiling 
oint and convert it into steam, we have the following ratio of the 
effective work obtained per pound of fuel in the two cases 
With final temperature _ T-—¢+80-Q A 
With final temperature/, T-7+80-Q, ~ 
The lower, therefore, the final temperature ¢,, corresponding to the 
came value of the fall in temperature T — ¢, the greater will be 
the value cf the ratio A. If ¢=142deg., the temperature corre- 
sponding to a final pressure of 3lb, and /, = 193 deg., correspond- 
ing to 101b. final pressure, the value cf A will not differ appre- 
ciably from anity, if T — ¢ is not less than 200 deg. 

Case 2.—Initial pressures the same for both back pressures, 
The following table gives the minimum fuel consumption per 
indicated horse-power per hour, corresponding to final pressures of 
3 1b, and 101b. respectively, on the assumption that, as in case (1), 
no part of the so-called latent heat is utilised, except P(V ~ 2), 
the work done during expansion corresponding to initial pressures 
from 251b. to 5001b, The water evaporated at the different pres- 
sures is calculated on the basis of the evaporation of 8 lb, of water 
per pound of fuel at 212 deg :— 


Initial pressure in 


T --¢+ 80 — Q, 


poundsabsolute 25 74 100 «164 «200, 250 00 400 £00 
Finsl pressure, 

3lb absolute... 2°44 1°86 1°52 1°40 1°26 1°80 1°25 1°17 1°11 
Final pressure, 

10 Ib. absolute 3°00 2°09 1°70 1°54 1°46 1°87 1°32 1°25 1°16 


A study of the figures in the table shows— 

(1) That true science and sound common sens3 are twin sisters 
indissolubly bound together by the bonds of undying love. 

(2) That for low pressures a great economy is effected by 
reducing the final steam pressure to a minimum, and the theoreti- 
cally possible saving in steam power, which may be effected by 
increasing the pressure from lb. to 3001b., does not exceed 
| lb, of coal per indicated horse-power, a saving which would be 
counterbalanced many times by increased machinery friction. 

(3) That since the actual efficiencies attained in the case of high- 
pressure steam are very nearly equal to the theoretical efficiencies, 
calculated on the basis that no part of the molecular is viva is 
utilised, it follows that part of this must be utilised, 

(4) That no appreciable advantage theoretically is to be gained 
by using steam of a higher pressure than 150 1b. indicated, since 
the undoubted increased Jozses entailed by conduction and diminu- 
tion of boiler efficiency must excsed the gain in efficiency in other 
respects. If, therefore, in practice an increased economy is gained 
by the use of higher pretsures than 1501b., it mast result from the 
utilisation of a greater quantity of the molecular vis viva effected 
by the increased pressure and by the increase of the time occupied 
in passing through more than two cylinders, 

(5) That some method of converting part of the molecular vis 
viva into sensible heat and, if possible, utilising it before the steam 
enters the cylinder, should be devised. 

The writer of the article does not seem to have arrived at a clear 
perception of the reason why the efficiency is increased by increas- 
ing the age The reason assigned by himself is, as stated, 
wrong. e can only get out of the steam what we have put into 
it. If we could get the whole of it out, the efficiency would be 
quite independent of the t of the initial pressure. The 
explanation is, however, very simple. The heat utilised by adiabatic 
expansion forms part of the heat added to the water in raising its 
temperature from that of the feed-water to that of ebullition. Of 
this, a part can never be utilised, viz , the heat required to raise 
the temperature of the steam to that of the steam on the eve of 
exhaust. The higher, therefore, the temperature of the steam, 
the greater the ratio of the heat utilised to the whole heat expended. 
The increase in the efficiency caused by raising the pressures is 
very rapid when the pressures are very low, but very slow when 
the pressures are cver 1501b, indicated, because the rate of the 
rise in the temperature rapidly diminishes as the pressures increase, 
Thus the rise in the temperature corresponding to arise in the 
pressure from 50 1b. to 100 Ib. is 46 deg., and toa rise from 4501b. 
to 500 lb. only 15 deg. 

The statement that the gain due to any measure of expansion is 
equal to the work done without expansion multiplied by the hyper- 
bole logarithm of the ratio of expansion, is quite wrong. If the 
expansion is isothermal, the heat possessed by the steam on the 
eve of exhaust is exactly the same as it possessed on entering the 
cylinder, To utilise as much as is possible of this heat, the expan- 
sion must be adiabatic. It is quite possible that the writer knows 
by experience that the actual curve of expansion is nearly always 
approximately an isothermal curve. We have then to inquire 
whence comes the heat, which is the equivalent of the work done 
in isothermal expansion’? It can only come from two sources, the 
steam jacket and the conversion of molecular vis viva into heat. 
Now it 1s the function of the boiler to add heat to the steam ; of 
the engine to utilise the heat. The greatest care ought, therefore, 
to be taken not to add heat to the steam after it enters the 
cylinder. Steam jacketting is, therefore, the worst possible prac- 
tice. The space occupied by the steam in the steam jacket ought 
to be converted into a vacuum to prevent the loss of heat by 
conduction. The problem to be solved is to find some way of 
utilising the molecular vis viva without preventing partial adia- 
batic expansion. As the rate of conversion must vary with the 
rate cf molecular velocity, this must rapidly diminish, and if 
one-third of the molecular vis viva could be utilised before the 
steam enters the cylinder by causing it to evaporate more water, 
the expansion would probably be practically adiabatic, and the 
theoretical maximum efficiency corresponding to 150 lb. indicated 
pressure would be represented by a coal consumption of about 
‘65 1b. per hour per indicated horse-power. 

April 22nd. WILLIAM DONALDSON, 





THE LONDON AND GREENWICH RAILWAY. 


Sir,—Tce almost simultaneous appearance of two books relating 
to the South Eastern Railway may render a few details of what to 
most people is the oldest part of the line, of some interest at the 
present time, 

As the first London railway the Greenwich has special claims to 
historical interest. Although the Company was formed so long 
ago as 1832, and obtained its Act on May 17th, 1833, it was not the 
first scheme of the kind, for in 1824 the Kentish Railway, from 
London to Greenwich and Woolwich, had been projected. It was 
to employ ‘'loco-motive machines,” but the panic of the following 
year ruined it. By the Greenwich Company’s Act, a capital of 
£400,000 was created, with borrowing powers of £133,000 more, 
but even this huge sum was not cufficient to make only 3} miles of 
railway. I+ being decided to have a viaduct the whole way, the 
engineer — Lieut.-Col. George Landmann, R.E.—laid the first 
brick on April 4th, 1834. Mr. Hagh McIntosh, of Bloomsbury- 
square, was the contractor, and obtained most of the bricks 
from Sittingbourne. In addition to the 25ft. of land required 
by the viaduct, 25ft. more was taken on each side, to afford 
access to the arches—intended to be used as dwelling houses, 
shops, &c.—and to make a carriage road and footpath from 
Spa-read to Dsptford, as well as to give room for future 





widening of the line, The arches, however, did not let well, 
although a few were occupied as dwelling houses, but the 
footpath brought in as much as £1000 a year after a time, by 
means of a penny toll, Much difficulty was experienced in getting 
good foundations, part of the way having been a swamp, and in 
spite of the liberal use of concrete, some of the piers settled and 
had to be held together with tie rods. By beginning the work at 
Daptford, for the convenience of landing materials at the creek, 
the line progressed so slowly towards London that it was often 
reported to be suspended, but in June, 1835, a thort piece of 
single line was open at the Blue Anchor-road, and an engine called 
the Royal William was tried there. ‘‘A distance of one mile was 
ae pa 0 in about four minutes in the most beautifol manner,” 
and when “‘a highly scientific nobleman ”—probably Lord Dan- 
donald—placed a glass of water on one of the stone blocks, to the 
astonishment of all it was not spilled by the vibration cf the 
passing engine. Lord Dandonald tried, on a principle of his own, 
an engine which utterly failed. The boiler and cylinders being 
mainly connected by the steam pipe, the latter promptly twisted 
op the moment steam wasturned on, On February 8th, 1836, the 
line was opened from Deptford to Spa-road, Bermondsey, and an 
hourly service of trains being put on from 8 a.m. to 5 p.m., return- 
ing from Spa-road at the half houra, More engines being wanted, 
three were ordered from Braithwaite and Milner, of the New-road. 
One of them is described as having the frame ‘‘ formed on the 
model of an ancient Roman galley, and when flying along the line 
it will present to the spectator no bad idea of one of those vessels 
of war.” With one exception the first six engines were four- 
wheeled, with 5ft, single drivers, and cylinders 10in. by 16in, and 
llin. by 18in. 

They had from sixty-six to eighty-two tubes, giving about 
250 equare feet of heating surface, the fire-box having about 
75 square feet more. A great feature of both engines and coaches 
on the Greenwich Railway was Cartis’s low frames—those of the 
coaches are said have been only din. above the rails when loaded ; 
they were like ordinary frames turned upside down. If the coach 
left the rails, the cross pieces of the frame immediately came upon 
them and acted as a brake. Broken axles were of frequent 
occurrence, perhaps from the frightful rigidity of stone blocks set 
in concrete, snd this system rendered good service on many such 
occasions. Platforms, of course, were unnecessary. Only the 
first coach of each train had a buffer, the vehicles being connected 
by long inflexible links or bars, Three classes were usually 
employed :—The seconds had only one door on each side, with the 
seats all round ; the thirds were entirely open ; whilst the first 
had one ‘‘coach-body,” or ordinary compartment, and two end 
courés, styled ‘‘ chariot bodies.” The firsts resembled in fact two 
post chaises put back to back with a stage coach between. Some 
also had projecting outside seats for four passengers at the ends— 
not on the top—but level with the inside ceats. 

On December 14th, 1836, the line was opened from Spa-road to 
London, in addition to the already opened portion. The Lord 
Mayor went down to Deptford by it, with a gallant company ; and 
there was cannon firing, flag-flying, and feasting to any extent, in 
honour of London’s first railway. Terminating on part of the area 
now occupied by the South Eastern Railway London Bridge 
Station, the line was approached by the present raised road, but 
there were no station buildings above ground. Iron railings and 
gates marked off the place where the trains stop and started, 
but people could walk about, judging from an old print, anywhere 
within this platformless space. Tickets were procured down below 
in Joiner-street. Part of this wascovered over, but the old front 
of the offices still exists in it, at the Tooley-street end. 

Two years more elapsed before the line was finished to Green- 
wich, although scarcely more than half a mile further, there being 
much difficulty as to going on through Greenwich Park to Wool- 
wich. This was finally refused, and the line ended at Greenwich 
for some forty years. Trains ran every twenty minutes in each 
direction for a long time, finally every fifteen minutes, but on 
holidays oftener, Enormous numbers were sometimes conveyed, 
with no precautions beyond a good look out. The straightness of 
the line and its freedom from over bridges helped the drivers 
much in this respect. Great complaint being caused by the sparks 
from the engines, Mr. Curtis devised an ingenious arrangement of 
a concave plate fixed over the funnel to deflect the sparks into a 
small circular trough of water below. Some of the local papers, 
however, regarded the spark nuisance as rather a joke, and 
suggested that the driver should play upon the passengers occa- 
sionally with a hose, or that a man in asbestos breeches should sit 
on the funnel to keep the sparks in. 

The London and Croydon Raiiway, which utilised the Greenwich 
line for 1? miles out of London, was opened June 5th, 1839, and 
of course necessitated a juncti This janction, at Corbett’s-lane, 
was a very ticklish place to manage, there being no telegraph. 
A “‘light-house” or signal box was erected, with 1 ‘‘a powerfal 
gas lantern,” butin spite of that and hand lamp; by night and 
flags by day, there were many alarming accidents. Colonel 
Landmann proposed that during foggy weather a drum should be 
beaten, to warn the drivers of its whereabouts. In 1841-2 the 
viaduct was widened on the south side from Corbett’s-lane to 
London, to accommodate the South-Eastern and Brighton lines, 
then completing. Like the Croydon, a toll of so much per pas- 
senger had to be paid by them, which proved a source of infinite 
vexation to all four companies, 

The Croydon having built a station on the north side of the 
Greenwich one, another crossing was necessary; but after the 
widening the two lines exchanged stations, and the dangerous 
arrangement ceased. Till then the Croydon trains had to run on 
the right-hand road, a custom still kept up on the Greenwich line, 

Amongst many curious institutions of the Greenwich Railway 
were the gas lamps along each side, fixed at every third pier, and 
the bugler playing ‘‘Sae, the Conquering Hero comes,” all the 
way to town, when Mr. George Walter, the resident director and 
manager went up from Deptford. A band played at Greenwich 
station during the fair, the Royal Standard a hoisted at the 
same time. At Deptford station was kept an extraordinary 
object called the Scorpion, ‘‘a kind of to io, 80ft. long,” as an 
attraction to passengers. 

With all its traffic, the Greenwich Railway wasa financial failure. 
Its high fares, dirty coaches, and the noise of the low-hung 
vehicles between high parapets, did not help it. In 1843 and 1844 
there was nothing left for a dividend on the ordinary shares, Yet 
it had been estimated that it could not help paying 40 per cent., 
without tolls or rents. On January Ist, 1845, the South-Eastern 
took it over in perpetuity, and have worked it ever since at a 
rental of £45,000 per annum. W. B, PALey. 

6, Rawlings-street, Chelsea, S.W. 








COLLISION WITH LOCK GATES, 


S1r,—I am obliged to Captain Eardley- Wilmot for his approval of 
my suggestion. I trust, however, his opinion that ‘‘ there seems 
no prospect of such a principle being applied to large ships at 
present” will prove to have no foundation in fact; for it is 
obviously the most direct and the only instantaneously efficient 
mode of saving life and property on occasion, and that without 
apy risk, but, on the contrary, every advantage to the machinery 
and staff, owners, and passengers. The McGlasson system of 
screw propulsion by non-reversing engines and reversing propellers 
has now been proved for four years, and latterly on a very fair- 
sizsd and sea-going scale, having been most satisfactorily operated 
in one of the most tempestuous seas round our coasts during the 
depth of a severe winter. It isno exaggeration to say that the loss 
of the Victoria and the Utopia, the collision of the Crathie with 
the Elbe, and far too many more similar catastrophes might 
possibly have been avoided had the vessels been fitted with my 
system for instantaneously reversing or varying the developed 
propulsive action of reversing screws, by the only man who 
knows what wants doirg and can uereby do it. 

I admit that evgireerirg science bss provided signals—and 


checks thereof—in abundance, but what is really wanted in a grave 
es (and they frequently occur) as Ceptain Eardley-Wilmot 
corroborates—is direct action, and not “signalling.” By my 
system, no one need “lose their heads,” and the engineers need 
not be alarmed by receiving orders and counter orders thick upon 
each other—sometimes impossible to execute in the time given. 
Only the responsible officer need necessarily be aware, especially 
at night or in fogs, that there is any possibility of danger or 
reason for alarm ; a great consideration in passenger ships. 

In short, Sir, the present system is just one of those things that, 
in the words of your admirable article, is not ‘‘good enough” 
for engineers or navigators of the present day; and I trust the 
Rip Van Winkles of Sleepy Hollow will wake up before any more 
life and property is sacrificed, merely by delaying the application 
of a system which has now been sufficiently proved, and which 
insures the direct and instant action cf the ‘‘ brain of the ship” 
on the water it floats in. 

Nothing short of this should be “good enough” for THE 
ENGINEER, its readers, Captain Eardley- Wilmot, or 

Ropert McGtasson, Hon, M. I. Mar. E, 

Selharst, S.E., July 5th. 


POT SLEEPERS. 

Sir,—I have read your remarks on the pot sleepers shown at the 
Exhibition of Railway Appliances, and also the paragraph on page 
547, in which you say that thousands of tons of pot sleepers are 
still made annually. Now I do not hesitate to say that if the pot 
sleeper is not obsolete it ought to be. It came into use, not 
because it bad merits, but because nothing else could be had. In 
India timber could not be had at all, save at an extravagant price, 
in some districts ; in others it was plentiful h. But wheth 
it was or was not made no difference, as the white ants destroyed 
it. There were in those days no steel plates, no hydraulic or 
steam stamping presses. There was no chance of making trough 
sleepers at a low price, and the engineers had to fall back upon 
cast iron, and that is the origin of the pot sleeper, which is an 
abomination. It cannot possibly be packed properly. There is 
a hole in the top, and through this the loose, dry sand of the 
plains is ejected in volumes when a train passes. There is not one 
good feature about the pot sleeper, which is only retained in use 
because the native platelayers are accustomed to it. 

But while we go on making these pots Belgian ironmakers are 
building up for themselves a great industry in the shape of the 
steel trough sleeper, which is made almost wholly without skilled 
labour, and at a very small price by machinery. e steel sleeper 
used and made by Mr. Webb at Crewe is a very good one, but it is 
much less simple than the Belgian sleeper. Why is it that our 
ironmasters do not make an effort to induce the Todian Govern- 
ment to take up the trough sleeper? It seems to me thatan effort 
ought to be made in this direction. As for South America, it 
seems hopeless to ex that we can do anything to beat our 
Belgian and German rivals there. Pp. W. D. 

Bayswater, July Ist. 

WATER-TUBE BOILERS. 

Srr,—I venture to suggest you would hasten the success of water- 
tube boilers if you allowed your numerous correspondents to 
discuss this question, ‘‘ Does high-pressure steam rise in bubbles 
when the whole cylinder in which the water is, is wholly sar- 
rounded by the hot gases of a furnace, and the water is being 
steadily pushed forwards towards the steam drum by a force 
pump?” Perkins was the first to make a water-tube boiler, and it 
was one continuous tube, with the force pump at the lower end and 
the steam chest at the upperend. It stood over a furnace enclosed 
by brickwork on all sides, and he used very high-pressure—500 Ib, 
to 800 lb. on the inch of the safety valve. It seems to me that in 
such a boiler the water would remain ‘‘solid” until it issued into 
the steam chest, in which alone I think the steam bubbles would 
rise. Will some of your clever correspondents discuss this matter, 
and give their reasons for and against ’ G. A. Hata, 

Penithon, Radnorshire, July 10th. 














SOME ELECTRIC MINING PLANTS. 

Sir,—We notice in your issue of the 5th inst. that you give 
illustrations ard particulars under the above heading of an electric 
mining plant at the Margaret Pit, owned by Lord Darbam, put 
down and constructed by Messrs. W. T. Goolden and Co., now 
Messrs, Easton, Anderson, and Goolden. 

This article is somewhat misleading, as although Messrs. W. T. 
Goolden and Co. supplied the whole of the machinery, it was to 
our order, the contract for the installation being between the 
owner and ourselves, the whole of the erection, setting to work, 
&c., being carried out by our engineers, and under our personal 
supervision. 

As stated, the plant included an extensive and complete system 
of lighting above and below ground, which we must in fairness to 
ourselves state that Messrs. Goolden had absolutely nothing to do 
with, 

We should esteem it a favour if you would insert this letter in 
an early issue. D, Setpy Bicce anp Co, 

27, Moseley-street, Newcastle-on-Tyne, July 9th, 





WORKSHOP GAS FURNACES. 

Sir,— With reference to your note re workshop furnaces for gas, 
the time given by you is the slowest, with a Gin. or Sin. fan, or 
hand blower starting all cold. There is practically hardly any 
limit to the speed and power, and with a small Root’s blower, a 
blinding white or ‘‘ blue white” heat can be obtained, if required, 
in ten or fifteen minutes, starting all cold. We could melt a 1 cwt. 
block of cast iron before the 2in, thick fire-clay casing had time to 
get warmed through ; but, of course, excessive speeds like this are 
rarely desirable, they can be obtained if wanted, which is not the 
case with any furnace in which solid fuel is used. 

FLETCHER, RUSSELL AND Co, 
THOMAS FLETCHER, Managing Director. 

Warrington, July 8th. 

[The above refers to a notice of these farnaces in the letter last 
week from our Birmingham and Wolverhampton correspondents. 
Messrs. Fletcher; Russell and Co. have sent us a list of these new 
farnaces for melting in crucibles and for heating steel tools for 
forging or for hardening steel tools and dies, Other handy work- 
shop farnaces are also described.—Ep, E. ] 








THE HYDRAULIC COPYING PRESS, 

Srr,—I have no desire to detract from the merit and ingenuity 
of Messrs. Denison’s hydraulic copying press, described at page 23 
of your current issue ; but I should like to point out that the idea of 
applying hydraulic power to James Watt’s method of copying 
letters occurred to Bramah, the inventor of the hydraulic press. 
One of these copying presses may be seen in the Machinery and 
Inventions Department at the South Kensington Museum. Its 
construction is briefly described in the Catalogue, compiled by 
the late Mr. E. A, Cowper, as follows: “ A small hydraulic ram 
works in a vertical cylinder, fed by a miniature force pump worked 
by a hand lever.” It was presented to the Museum in 1879 by 
Mr. A. W. Tuer. R. B. P. 

London, July 10th. 

MAGNETISATION OF WATCHES. 

S1r,—In reference to the note in your issue of April 5th on the 
above question, my experience differs greatly from that of your 
correspondent, An English lever watch which I was wearing 
became magnetised by bending too closely over one of the 
magnets of a dynamo—positive pole—the watch being pressed 
against the winding with only the cloth of pocket intervening ; 
the result was that it went fast, gaining eight seconds per minute, 
I continued wearing it, however, and the acceleration gradually 
diminisked, till, in a little over a month, it had come down to 
normal again. That happened over two years ego, and it still 








goes well, OC, 
Shanghai, May 2st. 
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TO OORRESPONDENTS. 


Registered Tel hic Address. “ENGINEER NEWSPAPE 
* vale LONDON.” we 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
cnvelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 

if o—_ with these —— _ 

'»* We cannot under to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. - 

*,* All letters intended for insertion in Toe Enaineer, or containing 
questions, should be mpanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati: 

AppREss WANTED.—/f any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.I.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. % * 

H. H. (Chorlton).— Your paddle-wheel is very old. 
all right, but they would beat themselves to pieces entering it. 
experiment of striking an oar blade slat on the water. ; 








The floats leave the water 
Try the 





ALUMINIUM TUBES. 
(To the Editor of The Engineer.) 

Sim, — Can any of your readers inform me where I can obtain 
aluminium tubes about lin. internal diameter, 20in. long, and of extreme 
lightness in weight ? F. & 

July 8th. 

PAPER AND OTHER PRESSED PULP MANUFACTURERS. 
(To the Editor of The Engineer.) 

Sir,—We shall be ebliged by any correspondent who can give us the 
name of any manufacturers of thick paper blocks or heavy paper, or other 
gcods made from heavily pressed pu'p. 8. W. S. 

Liverpool, July 4th. 


MOULDED WOOD PULP ARTICLES. 
(To the Editor of The Engineer.) 
S1r,—We shall be much obliged if you or any of your readers could give 
us the address of a firm which moulds articles out of wood pulp. 
Belfast, July 8th. 











SUBSCRIPTIONS 
Tae Enaveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, tf preferred, be supplied direct 
following terms (paid in advance) :— 
Half-yearly (including double number) .. .. £0 lhs. 6d. 
Yearly (including two double numbers)... .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

made. THe ENGINEER is regis for transmission abroad. 

A complete set of Toe Enciveer can be had on application. 

Tn conseq of the reduction of postage on newspaper tc one uniform rate 
for any destination outside the United Ki » Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive Tam ExoiInerrn 
weekly and post free. Subscriptions sent by Post-ofice Order must be 
accompanied by letter of advice to the Publisher. 





Tam Parsr Covens— 
Half/yeary wa aaa = wo @w £0 18s. Od 
Yearly 2. wo eo wo wo ow ow wm @ &! 16s. Od. 
THICK fn ae 
_ VPeesese w@eaeee e £1 0s. 3d. 
Form cco cc £2 0s. 6d. 


Reaprve Cases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tue Enaingzr. Price 2s. 6d. eac 
ADVERTISEMENTS. 
*," The charge for advertisements of four lines and under is three shillings, 
two lines afterwards one shilling and sixpence; odd lines = 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition . 
Prices for Displayed Advertisements in “‘ ordinary” and ‘' special" positions 
will be sent on application. i 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
yper are to be addressed to the Publisher, Mr. Sydney White; ali other 
Keiters to be addressed to the Bditor of Tar BNomvEEn. 








MEETINGS NEXT WEEK, 

THE INsTITUTION oF Junion Enainrers.—Saturday, July 18th, at 
2.30 p.m. Visit Messrs. Willans and Robinson's works, Thames Ditton. 
Train leaves Waterloo at 1.52 p.m. 





DEATHS, 


On June 28th, of fever, at Natal, North Brazil, ALFRED CoLLETT 
M. Inst. C.E., Resident Engi ard M of the Natal and Nova- 
Cruz Railway. 

On July 6th, at Southsea, Puitip Henry, M. Inst. C.E., second son of 
the late Paitie MacApaM, Esq., of Blackwater House, County Clare, 
Ireland, aged 64, 








“THE ENGINEER” 
1000 GUINEA ROAD CARRIAGE COMPETITION. 


For some time past, as our readers are aware, we have 
urged a repeal of such provisions of the existing Acts of 
Parliament as prevent the use of light vehicles pro- 
pelled by steam or other power on our public roads. We 
have used our influence in this direction, because we 
believe that such repeal would further the public con- 
venience, and by starting a new branch of trade would 
largely profit manufacturers and others throughout the 
country. We believe that the time is close at hand when 
this desirable result wili be attained, and that it is now 
possible to do something definite to encourage the manu- 
facturing engineers of this country to turn their attention 
in the most practical way to the subject, so that the 
start which continental engineers have made may not be 
allowed to interfere unduly with our own home indus- 
tries. It is, therefore, our intention to offer the sum of 
one thousand guineas in two or more prizes for public 
competition upon one of the main roads of the kingdom. 

It is not possible, at the present moment, to settle the 
precise classes and conditions of the competition. They 
must necessarily depend to some extent upon the rules 
which will be framed under the. new Act when passed, 
such, for example, as regulation as to speed, character 
of wheel tires, &c. The want of these details need not 
however, prevent engineers from beginning work. We 
gather from the Bill recently introduced that the 
maximum weight which will probably be allowed will 





1| be 2 tons, an abundantly sufficient margin. Within that 


weight designers will have a large scope, and such details 
as the pattern of wheels need not delay the experiments, 
which will no doubt have to be made before a satis- 
factory pattern of carriage can be finally settled. We 
think that we may be able to give in an early impression 
some of the general conditions under which our com- 
petition will be held. The final details will be published 
at the earliest possible date. 

We shall also at an early date give the names of the 
gentlemen who have kindly consented to act as judges, 
and their names will, we think, be a guarantee of the 
thoroughness of the trials. It will be to the interest of 
the public and manufacturers alike that the trials should 
be as complete as it is possible to make them. 
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SCIENTIFIC FILTRATION, 


WITHIN a very short period extraordinary light has 
been thrown upon the processes concerned in the purifi- 
cation of sewage, and of polluted waters in general. A 
valuable contribution to our knowledge on this subject is 
furnished by a recent report from Mr. Dibdin, the chemist 
of the London County Council, describing a series of 
experiments conducted by authority of the Main Drain- 
age Committee, with a view to ascertain the best methods 
of filtering the sewage effluent obtained at the northern 
outfall precipitation works. In the first series of experi- 
ments the filters were built of wood, and were four in 
number, each equal in area to the two-hundredth part of 
an acre. The operations commenced as far back as June, 
1892, and by the month of August in that year it was 
found that the degree of purification effected by coke 
breeze exceeded that obtained with any other material, 
the comparison being made with burnt ballast, sand, pea 
ballast, and a proprietary article combined with sand. 
The reduction in the amount of oxidisable organic matter 
in solution was 62°2 per cent. in the case of the coke 
breeze, the nearest approach to this result being that 
afforded by the use of the proprietary article in 
combination with sand, the reduction in that case 
being 61°6 per cent. Burnt ballast went no 
further than 43°3 per cent., and was the lowest on 
the list. The proprietary filter is said to have excelled 
the coke breeze so far as concerned the degree of im- 

rovement effected in the appearance of the filtrate, 

ut while the actual purification fell a little short, the 
cost was such as to be prohibitory. The conditions of 
success among the various filters were found to consist in 
porosity, and the consequent power of re-absorbing 
atmospheric oxygen. For foul waters sand proved too 
fine, and burnt ballast too coarse. Numerous gelatine 
plate cultivations were made, and it was discovered that 
the greater or less number of micro-organisms present 
afforded no indication of the degree of purification 
effected. As a rule, the microbes were more numerous in 
the filtrates than in the tank effluent before filtration. 
Whether the microbes were few or many, the object 
aimed at was the attainment of the highest degree of 
speed, consistent with such purification as would remove 
all objection in respect to odour, colour, and liability to 
putrefaction. 

So much being learned, a second series of experiments 
was entered upon, in which each filter covered exactly 
one acre of land. The first result was to clog the 
coke breeze filter with sludge, and to render it putrid 
throughout in less than three months. It was thus 
shown that rest and aération were vital. A more 
cautious and gradual mode of proceeding, in which the 
filter was merely filled and emptied twice daily, secured 
the necessary biological conditions, and produced satis- 
factory results. About half a million ons of effluent 
passed through the filter daily, and the purification ranged 





between 70 and 80 per cent. After a full month’s work- 
ing, the purification reached 83 per cent., and fish placed 
in the filtrate were kept alive formany weeks. The daily 
quantity of effluent was afterwards increased to over 
600,000 gallons, the analytical results being still highly 
satisfactory. At last the filter was made to pass an 
average of a million gallons per day, including all times 
of rest, and for eight weeks the filtrates were clean and 
sweet, the purification effected being 78 per cent. 
“‘ Nitrification proceeded satisfactorily,” says the report, 
“and the filter was apparently capable of continuing for 
an indefinite time.” Great importance naturally attaches 
to the fact that the filter worked efficiently during the 
extraordinary frost which occurred in the early part of 
the present year. The experiments, taken as a whole, 
are considered to show that sewage, especially if _ 
viously clarified by precipitation, ‘may be purified to 
any desired degree.” The actual amount of purification 
depends on the length of time during which the effluent 
is allowed to remain in contact with the filter, and the 
length of time allowed for aération. If a reduction of 
75 per cent. in the oxidisable organic matters in solution 
is considered sufficient, the quantity that can be treated 
daily on one acre of coke breeze is one million gallons. 
On this basis, the area required for the treatment of the 
whole of the Metropolitan sewage, reckoned as equal to 
180 million gallons per day, becomes as little as 180 acres, 
an insignificant amount compared with the enormous 
extent of space demanded by the Royal Commissioners, 
of whom Lord Bramwell was chairman, in their report 
on the Metropolitan outfall drainage. In their estima- 
tion the best effluent was but “sewage water,” and 
required to be passed through land before being allowed 
to enter the river, an immense area being considered 
necessary, the prospect of getting which in the neigh- 
hansheok of London was exceedingly remote. Mr. 
Dibdin shows that it is even possible to reduce the area 
to 120 acres. In either case, carefully m d filter 
beds take the place of open land. Experiments with 
sewage undiluted by admixture with the rainfall, con- 
ducted by the Urban District Council of Sutton, in 
Surrey, of which authority Mr. Dibdin was at the time a 
member, have realised results in accordance with the 
foregoing. The purification was so complete that Dr. 
Jacob, the Medical Officer of Health for the Sutton 
district, stated that the effluents from the various filters 
were quite fit to be discharged into the brook without 
further treatment. 

The conclusions arrived at in regard to these experi- 
ments are of the utmost practical consequence. The 
action of a filter is declared to be twofold. In the first 
place, it separates mechanically all gross particles of 
suspended matter, and thereby renders the effluent clear 
and bright. But the second consideration is the more 
striking. It is that which describes the action of the 
filter in effecting the oxidation of organic matters, both 
those in suspension and those in solution, through the 
agency of living organisms. We are told:—“ It is the 
preliminary establishment and subsequent cultivation of 
these organisms which is to be aimed at in the scientific 
process of purification by filtration.” The ordinary 
putrefactive and other similar organisms commence the 
work by breaking down the organic compounds and con- 
verting them into less complex forms—principally water, 
carbonic acid, and ammonia. The nitrifying organism 
then acts upon the ammonia, the nitrogen being converted 
into nitric acid. For this process to go on, three con- 
ditions are declared to be essential. First, the organisms 
must be supplied with plenty of air; secondly, there 
must be present a base—such as lime—with which the 
nitric acid can combine; and thirdly, the biological action 
must take place in the dark. Filtration on biological 
lines is further explained, followed by the statement that 
‘“‘ The life of a coke filter worked in this manner is prac- 
tically without a limit.” We are assured that “ there is 
no difficulty in obtaining any desired degree of purification 
by means of a system of filtration conducted on biological 
principles.” One single sentence places the whole subject 
in a very different light from that which has generally 
appertained to it. The announcement is made that b 
the system now propounded, and already exemplified, 
“the necessity for costly farms is entirely obviated.” 
This is a question of millions sterling as affecting the 
ratepayers of the United Kingdom. Stamping out the 
microbe is no more to be thought of, except as directed 
against a particular species. The superiority of Mr. 
Dibdin’s filtrate is mainly, if not wholly, due to the fact 
that he has made the microbes his auxiliaries. 


CLEARANCE IN STEAM ENGINE CYLINDERS. 


Ir can scarcely have escaped the notice of our readers 
that of late unwonted importance is being attached to 
the influence of clearance on the economy of steam 
engines. We find that whenever an engine is reported to 
have performed with unusual economy, much of the 
excellence of the result of the trial is attributed to the 
smallness of clearance. In this, as in many other things 
connected with the steam engine, it is very difficult to 
trace the connection between the alleged cause and the 
effect. We do not dispute the facts, but we seek for a 
cause; and we confess that, up to the present, we have 
sought in vain. Why should the reduction of clearance 
from 6 per cent. or so to 2 or 24 per cent. effect a saving 
of 10 or 12 per cent. in the weight of steam required to 
give a horse-power ? When thermodynamic puzzles crop 
up, we naturally turn to Rankine first for assistance. He 
has treated the question at too great length for reproduc- 
tion here ; but, in effect, he says that loss is due mainly 
to the circumstance that we use more steam with less 
expansion than we should do if there were no clearance, 
and that the principal loss is that due to the reduction 
in the ratio of expansion, and he concludes by saying that 
the loss may be avoided by filling the clearance space 
with compressed steam up to the admission pressure. 
The efficiency of the steam will thus be maintained intact, 
but the’ whole power of the engine will be diminished by 
the increase in back pressure brought about by cushion- 
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ing. It is clear, therefore, either that Rankine did not 
fully grasp the whole question, or that there is something 
about the phenomena which remains for further investi- 
gation and explanation, for it is well known in practice 
that so far is cushioning from promoting economy, that it 
usually reduces it. Indeed, it seems to be clear that 
Rankine’s conclusions are not borne out in practice. 

Before attempting to deal with the question, it is 
necessary to consider what is the loss represented by 
clearance in theory. The method given for calculating 
the loss by Rankine is somewhat complex and tedious 
in application. That given by D. K. Clark is not 
much better, and may very easily mislead. The method 
we are’ about to give does not pretend to minute 
accuracy, but it is near enough for all practical purposes. 
It will be readily understood that the work to be done 
by a given quantity of steam during expansion is quite 
independent of clearance, and depends wholly on the 
ratio of expansion. Therefore the loss brought about by 
clearance refers directly to the full pressure part of the 
stroke only, and indirectly affects the expansion work, 
only because clearance reduces the ratio of expansion. 
The loss due to clearance may therefore be ex- 
pressed mainly in terms of the ratio which the 
whole space filled with steam during admission bears 
to the space swept out by the piston during the same 
period. To make our meaning clear, let us suppose, first, 
the case of an engine working absolutely without clear- 
ance, the pressure being 1001b., and the ratio of expan- 
sion tenfold. To calculate the average effective pressure, 
add 1 for the full-pressure part of the stroke to the hyp. 
log. of the ratio of expansion; multiply by the pressure 
and divide the whole by the ratio of expansion. The 
dividend is the average pressure. Thus the hyp. log. of 
10 being 2°3026, we have 1 + 2°3026 = 3°3026, and 
multiplying by 100, we have 336-26, and dividing this by 
10, we have 33°026, say, 331b. as the average pressure, 
produced by, let us say, one pound, or one ounce, 
or one ton, or any other quantity of steam. Let us 
further suppose that in this case the stroke was 
50in., so that the steam was cut off-at 5in. Now 
let us take the case of an engine similar in all 
respects, but with a clearance equivalent to half 
an inch of space between the piston and cylinder cover. 
This space has to be filled with steam which does no 
work during the full-pressure part of the stroke; it 
represents 10 per cent. of the whole volume admitted. 
Clearly it must be deducted from the full-pressure factor 
in the formula we have just given. But as there isa 
larger quantity of steam to deal with, the ratio of 


expansion is not now one-tenth. Instead of ° we have 


now a , or 9°09 ; that is to say, the ratio of expansion 


is now 9°09 to 1 within a minute fraction. Our calcula- 
tion will now stend as follows : Instead of adding 1 to the 
hyp. log. of 10, we add -9 to the hyp. log. of 9°09, giving 
3°1072, and multiplying by the pressure, 100 lb., we have 
310°72, and dividing by 9°09, we have 34:1 as the average 
pressure. But while we have a gain of about 11b. in 
average pressure, orsay 3 per cent., this has only been got 
by using 10 per cent. more steam, so that the total loss 
represented by the clearance is 7 per cent. Mr. Clark 
calculates the loss on a different basis, and makes it much 
more considerable. He takes the weight of steam sup- 
plied to the cylinder as constant, and assumes that the 
average pressure will be reduced in the ratio which the 
space swept out by the piston bears to the whole space 
filled, which last is equal to the space swept out by the 
piston plus clearance. We believe, however, that the 
method which we have described gives results much more 
accurate as regards practice, because in the real steam 
engine the initial pressure is never lowered by clearance. 
The waste space is always filled, but as we understood 
Mr. Clark, his initial pressure would be lowered in the 
inverse ratio of the clearance to the full pressure part of 
the stroke. Calculated in this way the percentage of loss 
comes out much greater. But in his case the whole 
average pressure is lowered’ by- clearance, while in the 
case supposed by us it is raised. 

Rankine, as we have seen, says that by filling up the 
clearance space, the loss by clearance may be avoided, 
but in practice nothing of the kind takes place, and it is 
found that engines which keep the exhaust port open 
as long as possible are more economical than those in 
which there is much compression. Why this should be 
so it is not easy to understand. We can realise the fact 
that the total horse-power of the engine is reduced by 
compression, but the consumption of steam ought to be 
reduced in a still larger ratio. But in practice com- 
pression does not secure any economy in the higher class 
of engine, with which alone we are dealing, and we are 
driven to the conclusion that the work expended in com- 
pression is not all returned again during expansion. The 
whole problem is complicated, no doubt, by the presence 
of water in the cylinder, and soon. But the broad fact 
remains that in the most economical engine as we have 
said, the exhaust port remains open until very near the 
end of the stroke; and compression does not really bring 
up the contents of the cylinder to the initial pressure. 

It is known that in ammonia compression pumps 
very great loss is caused by clearance; and in practice 
the turned face of the pump piston comes into actual 
contact with the cylinder cover at each end of the stroke. 
When the pump is at work, the cylinder cover springs a 
little, and all the bearings, no doubt, give slightly, so 
that there is no actual knocking. It would not be possible 
to carry things quite so far with a steam engine, but no 
doubt clearance might with safety be left, in many 
engines, much less than it is. Several makers now put 
the valves on the cylinder covers, so reducing the clear- 
ance, as far as passages are concerned, to a very small 
amount indeed, and this has much to recommend it; but 
the exhaust valves must be treated in just the same 
way. In the Antwerp Exhibition last year was a 


small lift, in the cylinder covers, which appeared to perform 
very well. There is, no doubt, much to be done in this 
way, but the main fact which we wish to impress on 
our readers is, first, that the loss due to clearance is 
apparently beyond all question, much greater than 
theory tells us it ought to be; and, in the second place, 
that the notion that by using sufficient compression the 
effect of clearance may be neutralised, is a complets 
fallacy. Why these things are so remains to be ex- 
plained. It is easy enough to calculate what the loss 
due to any ratio of clearance may be, but the calculation 
will probably give erroneous results in the sense that in 
practice the loss will usually be found to be much greater 
than that calculated. It is probable, indeed, that a 
very considerable saving in coal bills might be effected 
in numerous cases by substituting for the present 
pistons new and deeper pistons, so that the clearance 
would be reduced. In many mill engines which are in 
careful hands we have no doubt that a clearance of 
jin. at each end might be used with safety. When 
moderate compression sufficient to prevent knock is 
used, the stroke is always less than the nominal stroke 
by the slack of the bearings. It is worth while perhaps 
to add here that since the foregoing was written we have 
received a report by Mr. Hiller, chief engineer to the 
National Boiler Insurance Company, on a set of triple 
expansion engines by Messrs. Musgrove, at the Milton 
Spinning Company’s Mills, Mossley. These engines were 
run without and with jackets. The jackets effected a 
saving of 1°5 per cent. only, and the steam consumption 
without them was only 13:24 1b. per hour. Yet the 
clearance was very considerable, being 5°28, 5°98, and 
5°97 per cent. respectively for the three cylinders. In 
both the high and intermediate-pressure cylinders there 
was considerable compression; in the low-pressure 
cylinder very little. 


THE LECTURE THEATRE. 


In those early days when man first began to acknow- 
ledge the solidarity of the world and to appreciate the 
instruction conveyed in the conversation of his more 
experienced contemporaries, when books were rare, and 
the press undreamt of, the lecture was a most fitting 
means of imparting instruction. Even when printing 
had made the circulation of thought and learning more 
rapid, the price of books still left the lecture theatre an 
admirable and economical place for education, and a 
mass of notes was a valuable contribution to the student’s 
scanty library ; but in these days, when the thought and 
the accumulation of years of study may be bought for a 
few shillings, the lecture is an example of an absurd con- 
servative adherence to an antique system which has long 
ceased to justify by results the favour with which it is 
received. When every professor publishes a text-book 
for the benefit of his students, containing all, or prac- 
tically all, that he purposes to repeat to them during 
the session, and when even a superficial acquaintance 
with the leading journals would keep them more up to 
date than the interpolations in a stereotyped course of 
lectures do, we do not see why college authorities 
continue to include courses of lectures in the curriculum, 
and even rigidly insist upon regular attendance at them. 
That many professors consider their own lectures of such 
very little importance as to deliver them more from a 
sense of duty to the board than of utility to their hearers, is 
well known, and it is only natural to suppose that the 
discourses of their compeers are held in even less respect 
by them. The lecture is not even a satisfactory way of 
educating professors, to look at the subject from the 
Teutonic point of view. To go through the same matter 
in the same way, perhaps in the same words, year after 
year, without any clue to the real benefit that is being 
derived from it, is scarcely edifying to the speaker or the 
hearers. If the professors—we are now speaking of 
engineering colleges—mixed intimately with their pupils 
so as to gain a direct acquaintance with the difficulties 
which they have to face, and would take the trouble to dis- 
cover whether their remarks are being appreciated at their 
real value or not, something useful might be done in the 
lecture theatre. As matters stand, however, the demon- 
strator is of far greater importance to the welfare of the stu- 
dent than the professor. To the demonstrator he talks on 
more equal terms, discusses his difficulties, and ventilates 
his opinions. It is the demonstrator who assists him at 
his experiments, overlooks his drawings, checks his 
calculations, &c. It is to be regretted that his dignified 
position, or his avocations, render it impossible for the 
professor to mingle sufliciently intimately with his 
students to get some idea of their individuality. 

It is a disadvantage attendant on all forms of education, 
and unfortunately so to a remarkable degree in technical 
education, that while it makes many parasites, if we may 
use the term, it only developes the individual character- 
istics of those who could in all probability succeed without 
its assistance. The ever increasing demand for the “ ready 
reckoner ” form of technical literature is sufficient proof 
of the parasitism to which we refer. The book that 
receives the most favour on the market is that which 
provides cut-and-dried formule for everything; it is time- 
saving, and therefore economical, but when science has 
brought the simplicity of formule to a little greater per- 
fection, and art has consummated the calculating machine, 
mathematics will become abstruse learning, willingly 
given over to the lucubrations of misguided students! We 
have too many laws, that is the truth of the matter. ‘ It 
is liberty, not law, that makes great men,” as Schiller 
said, and though he spoke of ethical law, his observation 
applies equally to science. Whatever a man wants to 
know he should discover for himself. This continual 
drumming of first, second, and third into the ears of 
drowsy students makes parrots, not men, of them. If they 
are to be taught anything, teach them how to learn, and 
not how to be taught. If the laws of motion are to have 
any reality to them, show them how to find them out for 
themselves. Teach students to draw deductions, and you 


on the primrose way to ignorance. A good memory is 
in many cases the cloak of a poor intellect. Memory is 
not, as itis often taken to be, cleverness ; itis the servant 
of ability. The wholesale dosing of roomsfull of students 
with lecture matter is not a good means of imparting 
instruction. An attempt should be made to draw out the 
individuality and personality of each student, a faci 
which Professor Herkomer has fully recognised, and uses 
with success in his art school. 

We ask, it will be said, for an impossibility. We admit 
that such is the case under the existing ridiculous con- 
ditions. Education is a great deal too cheap to be good. 
The number of students is entirely out of proportion to 
the number of instructors. The instruction is such that 
it developes the memory at the expense of the intelligence. 
It will be urged that we have lost sight of the benefits 
derived from the laboratory and the college workshop. 
By no means. We have studied both. In the former, 
except in isolated cases, the student is expected t> com- 
plete an experiment in as many hours as there should be 
days. He is given a card of instructions, and follows 
them mechanically ; he is marked by his results, and if 
he cannot get satisfaction from his instrument, he cooks 
the figures; the law that he should deduce is put in 
italics under his nose; he knows what the results should 
be before he commences observation ; finally, he is not 
always honest, and one demonstrator is responsible for 
perhaps thirty to forty students. The college workshops 
are comparatively pleasant as a playground, fairly useful 
as an advertisement, occasionally handy for repairs, and 
eminently useless for instruction. We are not dealing 
with these matters now, or we would justify our hard 
sayings. Our object is to call atention to the misdirection 
of energy in the lecture theatre, and to put forward the 
poyetnen that the aim of technical education should 

e to draw out and develope the natural abilities of 
students, not to coach them for examinations, nor to lay 
snares to draw them into the seductive slough of 
parasitism. 
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THE CENTRAL LONDON RAILWAY. 
THE new Central London Underground Electric Railway 
which, as we announced last week, is now to be at once pro- 
ceeded with, and for which three Acts of Parliament have 
been obtained, will run in a nearly straight line from 
Shepherd’s Bush to the open space in front of the Mansion 
House and the Royal Exchange, and thence to Liverpool- 
street, where, subject to arrangements being made with the 
Great Eastern Railway Company, it is proposed to construc’ 
a terminal station underneath their terminus. Its length will 
be 64 miles, and there will be 14 stations. Starting with electri- 
cal generating works and a station at Shepherd’s Bush, there 
will be another station at Queen’s-road, and one at Hollani 
Park. The next will be at Notting Hill-gate, another at 
Westbourne-terrace, and another at the Marble Arch. Run- 
ning straight down Oxford-street, there will be stations at 
Bond-street, Oxford-circus, Tottenham Court-road, the 
British Museum, and Chancery-lane. The line is to run 
under the Holborn Viaduct, to Newgate-street, where there 
will be another station, and thence into Cheapside. The 
next station will be at the Bank, and thence the line will run 
alongside the Royal Exchange into Broad-street and on to 
Liverpool-street, passing on its way under the Circle Rail- 
way. Throughout its length the line will be carried through 
the London clay. There will be twotunnels, similar to those 
in the City and Southwark electric railway, but of larger 
diameter. They will be made on the Greathead shield system, 
on the same method as that adopted on a gigantic 
scale for the Blackwall tunnel, and in the Waterloo and City 
line. The engineers, however, are forbidden to go under any 
building, and in the narrow City streets one will be above 
the other, the lower one going past Bow Church, Cheapside, 
at a depth of 80ft. below the surface cf the roadway. 
A person may start at the Mansion House, descend a few 
steps, cross the end of Cheapside, of Princes-street, Thread- 
needle-street, Cornhill, Lombard-street, and King Williar - 
street, back to the Mansion House in perfect safety, while 
from this subway he will also be able to pass down to the 
station of the City and Waterloo line, or to that of the 
Central London Railway, which is to have, in addition to the 
several entrances at the end of the converging thoroughfares, 
two broad flights of steps leading down from each side of the 
pavement immediately in front of the steps of the Royal 
Exchange. The station near the Royal Exchange will also 
be that of the City and Waterloo, and will at the same time 
form a subway for foot passengers to cross in these danger- 
ously crowded parts. The engineers of the line are Messrs. 
Sir John Fowler, Sir Benjamin Baker, and J. H. Greathead. 
No announcement of the commencement of a piece of engi- 
neering work has been made for years which is of so much 
importance as that of this line. It will cause the expendi-. 
ture of about three millions sterling, and will give a fillip to 
other much needed engineering works. 


THE BOARD OF TRADE AND ELECTRIC LIGHTING. 
WE recently directed attention to the attitude taken by the 
Board of Trade in dealing with shipping matters; we have 
also criticised its policy with regard to railways, and we 
shall have something more to say on that subject, The 
electrical world has not escaped, and the electrical engineers 
are up in revolt, and we are'not surprised that they are. 
Early in May the Board of Trade issued a new set of rules 
and regulations for the supply of electrical energy, such 
rules being sent round to all supply companies for remarks 
before being officially promulgated. The regulations were 
generally considered to be so injudicious, and so much out of 
touch with the electrical world, and to interfere so much 
with engineers of companies, and to be to a very large extent 
so unwisely grandmotherly, that the Council of the Institution 
of Electrical Engineers called together a very influential 
committee for the consideration and criticism of the rules, 
and much time and thought had been devoted to them by the 
committee, which, amongst others, included Mr. Crompton- 
—President, Dr. A. B. W. Kennedy, Professors Ayrton, Perry, 
Hopkinson, Sir Henry Mance, Mr. Alex. Siemens, Sir 
David Ssalomons, Mr. Frank Bailey, Mr. D’Alton, Mr. 
Dobson, Mr. Patchell, Mr. Ferranti, and others, the result 
being that many alterations, omissions, additions and 
changes, to render such rules practicablo, were suggested. 
As most of the above-named gentlemen are connected 
with supply companies, who have to make money to pay 
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neers to support them. On Monday evening a large body of 
corporation engineers devoted many hours to the discussion 
of the rules, and formulated still further alterations, A 
small number of this body was then delegated to meet the 
Institution Committee, and again on Tuesday evening some 
four or five hours were devoted to a final overhaul of the 
rules, which will now be submitted to the Board of Trade, 
as representing the consensus of opinion of almost every 
expert in the supply of electrical energy in England; and we 
cannot but hope that the electrical advisers of the Board of 
Trade will be guided by such a powerful expression of the 
opinion of those who know. 








LITERATURE 


Electrical Laboratory Notes and Forms. Arranged and 
prepared by Dr. J. A. Fremina, M.A., F.R.S. London: 
The Electrician Pablishing Co, 1895. Fo. 123. 61. 

Tus is the complete series of electrical laboratory notes 

and forms published separately or in set3, and compris- 

ing in all forty forms, every one of which gives an example, 
or statement of the experiment or observation to be 
made, and ruled and headed papers with the headings for 
each note or quantity to be observed and noted during 
the experiment. The volume of these forms is intended 
for the use of students and demonstrators in electrical 
laboratories, and has the twofold object of saving the 
teacher’s time and encouraging the student to make 
systematic records, or we might perhaps say records on 

a system. 

Those who are practically engaged in the work of 
systematic laboratory teaching find 16 difficult to obtain 
from the majority cf laboratory students accurate records 
of their work. A circular which accompanies this book 
says :—‘‘ A large part of a teacher's time and energy is 
taken up in repeating the same practical instructions to 
different students, and in insisting on careful and syste- 
matic records being made of the observations taken. 
The object of laboratory teaching, so far as beginners are 
concerned, is not merely to carry out a particular set of 
experiments, but to train the students in habits of 
accuracy of observation and in proper methods of report- 
ing results.” 

There can, we think, be no doubt that this set of forms 
will save much of the teacher's time, but it may be 
questioned whether it is good for students to be taught 
by such mechanical and standardised systems. It 
reminds one of the manufacture on a large scale of any 
bit of apparatus or mechanism all uniformly and exactly 
the same, every student with the same knowledge 
farnished on the interchangeable system, and every brain 
guaranteed to be equally ploughed with the same grooves. 
Those who are teachers and demonstrators will no doubt 
very highly appreciate the laboratory notes and forms. 
They will save a lot of trouble, and when not followed 
precisely will make very good starting points. Many of 
the forms are already very complete. Some, like the 
test of a gas engine and dynamo, and of a motor by the 
brake method, are insufficient, as an expert in gas engine 
and steam engine trials will soon find. For students’ 
laboratory work they are much better than anything the 
students usually get or do for themselves, and the notes 
will be found useful, more particularly those of the elec- 
trical questions. 

It would perhaps be unkind to reproduce the whole of 
Professor Fleming's notes on the brake for testing a 
motor, and it would be unfair to the publishers, so we 
must be content with merely saying that for a better 
caricature of a brake and brake test for such a purpose 
we do not know where to look, and it is quite clear that 
the author is unaware of the humorous side of his instruc- 
tions. The following, however, is too good to omit :— 

‘* Assuming the motor to be of about 1-horse power, or 
more, this fly-wheel may be 10in. or 12in. in diameter 
and lin. or 2in. in thickness. It may bea simple cast 
iron disc turned up on the edge. Two ropes are provided, 
of about }in. in diameter and about 3ft. in length. These 
are laid parallel to each other along the edge of the fly- 
wheel, and are kept from slipping off the edge of the 
wheel by three little cleats of wood or metal, which are 
fastened to the outside of the ropes, and have flanges 
which just prevent them from slipping sideways off the 
wheel. Oneend of this rope has a weight attached to it, 
and the other end carries a spring balance, which should 
be stretched to about half its full extent by the weight 
attached to the other end of the rope. This rope brake 
is laid over the pulley fly-wheel, so that the weight hangs 
down on one side, and the spring balance on the other. 
The free end of the spring balance is attached to a hook 
screwed into the floor. When the motor is at rest the 
weight will stretch the rope, and the reading on the 
spriog balance will be about equal to the value of the 
weight.” 

These instructions open up a vista of incidents which 
would make Chordal write a play. Imagine the student 
trying to test a one, ‘‘or more,” horse-power motor with 
a ‘fly-wheel” 10in. in diameter and lin. broad on the 
rim, with two ropes }in. diameter to be kept on by “ three 
little cleats,” and without instructions as to what to do 
with the other rope which the author requires, but drops 
immediately he finds that the two ends of one rope use 
up all the weight and spring balance he has allowed for. 
Either these notes were entirely unnecessary, or accurate 
notes or instructions are required. The above are worse 
than useless, and it is another case of the teacher teach- 
ing what he has himself very incompletely learned. 
What is meant, it may also be asked, by the weight 
stretching the rope, and why in an equation for the power 
given out on the ‘‘fly-wheel” is it necessary to divide 
the foot-pounds by 60 and then by 550, when the quanti- 
ties being already foot-pounds, the one division by 33,000 
would be quicker and less likely to cause confusion ? 








BOOKS RECEIVED, 


An Oriental Holiday. Bosnia and Herzegovina. A Handbook 
for the Tourist. By Heari Moser. Drawings by Georges Scott. 
London: 14, Cockspur-street, S W., 1895 —This guidebook is well 








got up and profusely illustrated. The printing of the engravings 
is, however, not the best. Mr. Scott’s wash drawings are clever, 
and not without humonr, 


Report of the Department of Publie Works for the Year 1893-94. 
Ordered by the Legislative Assembly to be Printed, September 12th, 
1894, Sydney: Cnarles Potter, Government Printer, 1894, Price 
103.—Tois is a very thick Blue-book profusely illustrated, with 
photographic reproductions of various public works, numerous maps 
and plans, and lithographs of machinery of various kinds used on 
the public works, The text contains little of interest for Eaglish 
engineers, dealing almost entirely, as it does, with accounts and 
reports on the progress of works, 

Through the Green Isle. A Gossiping Guide to the Districts Tra- 
versed by the Waterford, Limerick, and Western Railway System. 
By M. J. Harley, F.R.S.A. Illustrated from original Sketches by 
T. O’Scully, B.A., B.E. Waterford: N. Harvey and Co., Printers, 
1895, This is a nice little book dealing with some of the best and 
most interesting scenery in Ireland, But it leaves much of the 
country traversed by the Great Southern and Western Railway un- 
noticed. Indeed, ic only deals, and that insafficiently, with the 
southern belt of country extending from Waterford to Limerick, 
Perhaps this isas much as could be got into the limits available. A 
a. on to tourists as to hotels would have been more than 
useful, 








EXPERIMENTS ON LOCOMOTIVE BOILERS AT 
THE WORKS OF THE PARIS, LYONS, AND 
MEDITERRANEAN RAILWAY. 


By the late M. Henry. (‘* Annales des Mines,” vol. vi., 1894. 
Paris. Summarised by Mr. Bryan DonkIN.) 

THESE experiments were carried out from 1885 to 1890, under 
M. Henry’s supervision, and were intended to determine the 
effect of the length and construction of the tubes upon the 
evaporative power and efficiency of locomotive boilers. It 
was known already that with the same grate and number 
and diameter of tubes, the boiler efficiency was greater with 
long than with short tube, but the evaporative power 
appeared to be less. The question to be determined was 
whether the economy compensated for the increased weight 
and diminished evaporation of the boiler? or whether it 
ought to ba sacrificed to obtain a lighter engine and greater 
evaporation ? 

Ian the original paper there are over 100 pages giving the 
results of numerous experiments, with tables and calcu- 
lations, and a lesge number of drawings. Three kinds of 
arches in the fire-box were tested, a long and short brick 
arch, and a Tenbrink water arch, and these were compared 
with trials made on a grate without arch. The long arch 
was 5°4ft. and the short arch 4ft. long. Three different 
draughts in the chimney were used—lin., lf#in., and 3in. of 
water. The effect was also studied of varying the area of 
the grate, and the number, diameter, and length of the boiler 
tubes. Plain and ribbed—or Serve—tube boilers were suc- 
cessively tested under all these different conditions. The 
experiments fall into three parts. In the first a stationary 
experimental locomotive boiler with plain tubes was used ; 
in the second, six stationary locomotives with plain tube 
boilers were tested after working on the line; the third 
part deals with trials of Serve tubes. 


Part I.—Sratronary BOILER witH PLAIn TUBEs. 


In the first series of experiments the usual working boiler 
pressure of about ten atmospheres was maintained. Thelength 
of the tubes could be varied, and the trials were made with 
nine different lengths, viz., 23ft., 19-6ft., 16-4 ft., 14-7ft., 13f6., 
11°5ft., 9°Sft., 8f., and 6-°5ft. With plain tube boilers 
tubes less than 9-8ft. long were not tested, because the results 
were found to be unsatisfactory. The draught was varied by 
means of a steam jet in the chimney. There were 185 plain 
brass tubes in the boiler, each 1-S8in. internal and 2in. ex- 
ternal diameter. The grate surface was 25 square feet. The 
heating surface of the fire-box with the long or short brick 
arch was about 107 square feet, and with the Tenbrink water 
arch 150 square feet. With the latter the air for combustion 
was admitted at the back through a horizontal aperture run- 
ning the whole length of the grate, and directed by means of 
a deflector over the surfacs of the combustible. The internal 
heating surface of the tubes varied from 2000 square feet, with 
tubes 23f6. long, to 863 square feet, with tubes 9°Sft. long. 

The water, which was always brought to the same level in 
the boiler at the beginning and end of an experiment, was 
measured in two gauged tanks containing 35°31 cubic feet 
each. The boiler was fed by an injector, the waste collected, 
and the quantity deducted from the total feed-water. The 
combustibie was weighed, as also the amount of water in it. 
The draught in the chimney was measured by means of 
a water gauge, one end of which was connected to the 
smoke-box, while the other was under the fire-bars. With 
long tubes, the temperature of the gases in the smoke- 
box could be taken with an ordinary mercurial thermo- 
meter, but with the shorter boiler tubes a water calorimeter 
was used, because the temperature of the gases was much 
higher. The calorimeter consisted of a piece of metal 
which, after being exposed to the gases of combustion in the 
smoke-box, was dropped in a special way through a tube into 
a calorimeter, practically without loss of heat. A drawing of 
the instrument is given in the original paper. From the rise 
in temperature of the water the heat of the gases was calcu- 
lated in the usual way. An air thermometer was used to 
determine the variations in temperature of the gases. It was 
composed of a coil of copper pipes in the smoke-box, about 
lin. in diameter, filled with gas, and communicating with a 
mercury pressure gauge. By a special arrangement this 
thermometer was connected to an electric bell, which sounded 
when the temperature fell, and remained silent while it rose. 
By this ingenious device, a drawing of which is given, the 
stoker knew when the fire was getting low, and stoked 
accordingly. 

Samples of the gases of combustion from the smoke-box 
were taken in a special way, to get a representative average, 
and then carefully analysed, the smoke-box door being closely 
stopped, to prevent any penetration of air. To obtain the 
mean composition of the gases during an experiment, they 
were drawn into an india-rubber bag communicating during 
the whole time of the trial with the smoke-box, and thence 
passed into glass tubes. The Orsat apparatus was used to 
determine the actual composition of the gases at a given 
moment—in other words, whether combustion were perfect or 
not—and from the data thus furnished the stoking was regu- 
lated. The amount of priming water in the steam was taken 
by the calorimetric method by means of a condenser and 
tank. A drawing is shown of the arrangement adopted. 
Since the quantities of heat entering and leaving the calori- 
meter must be always the same, the proportion of water in 
the steam can be determined by a simple equation, and nota- 
tions and formule for this object are given. During these 


experiments the steam thus tested was found to be practically 
dry. The author, however, is of opinion that in locomotives 
when running, the vibrations in the engine stir up the water 
in the boiler, and a certain quantity will always be carried off 
in the steam, This water, he considers, slightly increases 
the evaporation, and makes the boiler efficiency in running 
engines seem a little higher than it really is. 

The ash deposited in the tubes and smoke-box was weighed 
after each experiment ; that passing up the chimney and into 
the atmosphere was also collected and weighed, but the quan- 
tity being very small, it could be neglected. The chemical 
constituents and calorific value of the combustible were always 
determined, the latter with a Berthelotcalorimeter. An analysis 
of the combustible, pure and dry, gave its composition at :— 
Carbon, 88°51 per cent.; hydrogen, 4 50 per cent.; oxygen and 
nitrogen, 6:99 per cent.; calorific value, 15,156 thermal units ; 
average amount of water in the combustible burnt, 2 25 per 
cent.; ash, 4 16 per cent. 

The programme of the experiments was as follows :—The 
length of the boiler tubes was varied, as already mentioned, 
from 23ft. to 9 8ft. For each of these seven lengths, four 
series of experiments were made with a grate without arch, 
with a short and a long brick arch, and a Tenbrink water 
arch. Each series comprised three experiments with lin., 
lsin., and 3in, draught, or eighty-four experiments in all. 
The 14in. draught corresponded to the maximum power con- 
tinuously developed in these locomotives ; a draught of 3in. 
was very rarely attained in practice, and then only for a time, 
when going up hill. The effect of reducing the number of 
tubes and area of the grate was also tested. 

The combustible used throughout the trials was Belgian 
Mariemont coal, of good quality, made into briquettes. It 
was found to possess a practically constant calorific value, 
produced little or no clinker, and during the four hours’ ex- 
periments the grate required no cleaning. The briquettes 
were weighed and broken into pieces of about 11b. To ensure 
perfect combustion, the method of stoking was determined 
separately for each experiment from a preliminary rapid 
analysis of the gases. It was necessary to fix, first, the 
quantity of fuel for each charge; and secondly, the time 
which should elapse between each period of stoking. 
Having ascertained the proper thickness of combustible 
for a given size of briquette and draught, a sufficient 
quantity of fuel was put on the grate each time to main- 
tain this thickness, After each stoking it was found that 
the temperature in the smoke-box first fell, then increased, 
remained for some time at a maximum, and then fell —- 
This was the moment chosen for charging the grate a 5 
the diminution in temperature being noted by the ringing of 
the electric bell. As the fires were always stoked according 
to these two rules—of maintaining a uniform level of the 
combustible, and replenishing the fire as soon as the tempera- 
ture in the smoke-box fell—good comparative results were 
obtained. To test the method, stoking was also carried on 
before and after the bell sounded, but it was found that the 
above method gave the maximum total evaporation per pound 
of coal. The thickness of combustible before and after stok- 
ing varied with the draught and with the length of the boiler- 
tube, increasing always with the draught, and in inverse ratio 
to the length of tube, whatever the type of arch used. The 
minimum thickness of combustible on the grate immediately 
before stoking was found to correspond with the longest tube 
(23ft.) and lin. draught. The results obtained are shown in 
a table in the original paper. 

Before each trial the boiler was always worked for three- 
quarters of an hour. The experiments lasted three hours, 
divided into periods of one hour each, and the mean data 
of the three were taken. Each hour a bell was rung so that 
the combustible on the grate and water in the boiler might 
be brought to the same level. Where a brick or water arch 
was tested, the valve for admitting air to the grate required 
special attention, and it was found necessary to open and 
close it systematically. The manipulation of this valve 
depended on the length of the tubes. During the experi- 
ments the consumption of water and fuel, and temperature of 
the feed-water, and of the gases in the smoke-box, were noted. 
The boiler pressure was verified every quarter of an hour; 
the surrounding temperature and barometric pressure were 
observed, the gases from the smoke-box analysed, and the 
weight of cinders and ashes taken from time to time. The 
requisite data to determine the priming in the steam were 
also obtained by special small surface condensers, 

The density and calorific value of the chemical consti- 
tuents of the gases were calculated from Regnault’s tables. 
The heating value of one kilo. carbon was taken from Favre 
and Silbermann at 14,549 thermal units. The heat deve- 
loped per pound of combustible was accounted for in the usual 
way as thermal units in the steam, in the priming water, 
going up the chimney in the gases, and lost in radiation and 
conduction. 

In the original paper curves are given, showing the total 
weight of combustible burnt per hour during the experiments, 
and these are plotted graphically, the abscisse denoting the 
length of tube, and the ordinates the weight of combustible 
per hour. The water evaporated per hour was also plotted 
in a similar way on a base of length of tube, the ordinates 
representing the weight of water evaporated per hour. 
Another set of curves gives the quotient of the two preceding 
values, or the pounds of water evaporated per pound of com- 
bustible burnt. The temperature of the gases in the smoke- 
box is also plotted, the abscisse marking the length of 
tubs, and the ordinates the corresponding temperatures, 
These results are exhibited in a tabular form. 


(To be continued.) 








Mr, W. Apams.—After a service of nearly seventeen years as 
locomotive superintendent of the London and South-Western 
Railway, Mr. Adams retires from active duty. He has been chief 
locomotive superintendent for a period of forty yeara of various 
railways, including the North London and Great Eastern, and no 
man better deserves a well-earned repose. In our impression of 
June 29th, 1894, will be found his portrait and several drawings of 
one of his latest engines. Mr. Adams is succeeded on the South- 
Western by Mr. D. Drummond, formerly of the North British and 
Caledonian. 

LauncH oF A New IrtsH STEAMER.—On Taesday, the 9th 
inst., Messrs, Wigham, Richardson, and Co., launched from their 
Neptune Works, Newcastle-on-Tyne, a finely-modelled steel screw 
steamer, which they are building to the order of the Cork Steam- 
ship Company, of Cork. The vessel is 255ft. in length by 334ft. 
beam, and her engines and boilers are also being constructed by 
Messrs. Wigham, Richardson, and Co. The owners were repre- 
sented at the launch by Mr. F. C. Kelson, of Liverpool, their 
superintending engineer, and by Captain Hore, also of Liverpool, 
under whose superintendence the steamer is being built. As the 
steamer left the ways she was named the Lostris by Fraulein vaa 
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THE ROYAL ‘AGRICULTURAL SHOW AT 
DARLINGTON. 


MISCELLANEOUS EXHIBITS, 


THE following is the award of the judg¢s in the trials of 
hay and clover making machines, which were held last 
week at Piercebridge, near Darlington, in connection with 
the Royal Agricultural Society’s Darlington meeting :— 
Class I., for the best hay-making machine: First prize of 
£20 to No. 850, Messrs. W. N. Nicholson and Sons, 
Trent Ironworks, Newark, for their haymaker No.2 W. 
Second prize of £10 to No. 787, Messrs. Barford and 
Perkins, Peterborough, for their haymaker, No. 2. 
Class II., for the best clover-making machine: First prize 
of £20 to No. 789, Messrs. Barford and Perkins, Peter- 
borough, for their clover-making machine No.1. Second | 
prize of £10 to No. 790, Messrs. Barford and Perkins, | 
Peterborough, for their clover-making machine No. 4. 
Li Tg ae Mr. Henry Hawking, Mr. Henry Hole, and 

es 





W. Tindall, Mr. Samuel Rowlandson being 
steward. The machines were worked on the flat, and on 
ridge and furrow, and those selected for further trial 
were subjected to the dynamometer test for draught by 
the Society's engineer. There were twenty competitors. 
The fork-action tedders or kickers made by Barford and | 
Perkins won prizes in both the hay and the clover com- | 
petition. The trials commenced on Monday and were | 
not concluded until the Thursday in consequence of the 
intervening wet weather. 

In a previous issue we referred to a new form of wood | 
felloe wheel, by Messrs. Carter Brothers, Billingshurst, 
with tubular spokes and tightening wedges between the 
ends of each felloe. The wheel was exhibited at the 
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CARTER’S WHEEL CONSTRUCTIO 


Bath and West of England Show, and at Darlington, 
and its construction is sufficiently shown by the annexed 
engravings. In Fig. 1, which illustrates the wedge clip 
for the felloe joint, F is the enlarged wedge shaped part 
through which the fixing bolt passes, and which, with the 
aid of flanges G keeps the felloes in position. Fig. 2isa 
section of Fig. 1 on line Q Q, and shows the wedge held 
in position by the bolt B. C C represent the ends of 
felloes, the nut D, which is of a special pattern, the tire 
E, and the bolt-head B. Fig. 3 shows the end of spoke 
K with nut I inserted in thimble H, which is incorrectly 
shown as threaded instead of free upon the spoke. It 
will be seen that this arrangement of parts makes it 
possible to put the wheel together inside the tire, which 
has not to be shrunk on, and any shrinkage of the wood 
in hot weather is easily taken up by tightening the 
nuts D. 

The patent sack holder illustrated below was exhibited 
by Messrs. J. McDowall and Co., of Glasgow, who 


| 
| 


The form of Plansifter, patented by Mr. Carl | material forming a cake. The total weight of presses with 
Haggenmacher, of Buda-Pesth, is shown by Messrs. | kettle, &c., is 25 tons. The electric motors shown were 
Whitmore and Binyon, of Mark-lane. As will be seen by | continuous current, 100 to 110 volts, and in sizes from 
illustration, it oscillates on four bearings, instead of being | }-horse power upwards. The exhibitors say that in 
suspended from above. It is 9ft. 6in. long by 5ft. 6in. | some large works which they are fitting up at St. Peters. 

burg there will be a separate motor for each 
tool, and that they are gradually introducing the 
same system at their own factory. 

Manufactured leather, in all forms in which 
an engineer can require it, was shown by Messrs. 
George Angus and Oo., of Newcastle-on-Tyne. 
Commencing with the ordinary descriptions, 
they showed single belts from lin. to 12in. wide; 
double belts from 4in. to 16in. wide; stitched 
cotton, hair, and india-rubber belts of various 
sizes. They are making endless hair belts, up 
to 100ft. long, for shipment to South America, 
lor dynamo driving they are making a special 
belt, the “‘ Vega.” Itis articulated, but instead 
of the different parts being composed of straight 
pieces of leather, as in the link belt, they are 
V-shaped. They also show cup leathers from 
lin. to 12in. diameter, and a rim leather 45in. 
diameter, copper riveted, lin. pitch, made for 
Messrs. Armstrong, Mitchell, and Co. At this 
stand was shown a set of spur pinions made of 
compressed raw hide leather. 
wide, and, like the other, is driven by a pulley from Messrs. Sinclair and Co., Eldon-street, entered their 
underneath. The machine always remains level, but has | ‘‘ Comet” lamp as a New Implement. It uses ordinary 
a circular motion from the spindle by means of an | petroleum oil, which is vaporised before being burnt, and 
|excentric. This circular motion it communicates to the | it works under a pressure of 20 1b. produced by a hand 
| material fed into it. To interrupt this rotary motion, | pump. It gives off no smoke, and there is no carbon 
and to cause the material to move forwards, slots or| deposit. The exhibitors say that it was used at Earl’s 
bars are provided, which force it to travel over the level 
sieves in any desired direc- 
tion. The arrangement of 
these bars can hardly be | 
made clear without a draw- 
ing, but the effect is that | 
the material will pass over 
the whole surface of the 
upper sieve before it falls on | 
to the next one, and so on. 
A 30in. mill for grinding corn 
is also shown at this stand. 
It is geared underneath, and 
the bottom stone is the 
runner. 

Messrs. W. Rainforth and 
Sons, of Lincoln, had a new 
form of tipping cart, intended 
to be used for road sweep- 
ing and similar purposes. 
When tipped the tail-board 
lifts, and when the cart is moved forward it falls back | 

into place. so that the driver does not need to leave the 
horse’s head whilst tipping. Adjustable screens, both 
rotary and flat, are shown at this stand. The rotary are 
| made with a continuous spiral steel wire, the spaces 
between the meshes being adjusted by a screw and hand- 
wheel. This form of construction is adopted by several | 
makers. In the flat screens the wires are straight ; and | Court Exhibition during the frost of January and 
are adjusted by means of a handle winding a right and | February, and gave no trouble. They especially recom- 
left-handed screw. The exhibitors say that they send a | mend it for plumber’s use; as besides serving as a light, 
good many of these to Russia, for sorting oats from | it can be employed to thaw mains, to melt lead out of a 
wheat. | pipe joint, &e. 

Messrs. E. H. Bentall and Co. made two entries of new! Mr. S. Howes, of Mark-lane, exhibited several grain 
implements. The one was atwo-horse, changeable-speed, | and seed separating machines, and the simple and 
open-gear mower, the peculiar gearing arrangement of | ingenious “Sack Turner” (Barbeau’s Patent), shown 
which was described and illustrated in THE ENGINEER of in the above engraving. It consists of two iron 
June 7th, page 493. Their other novelty was an unchok- | bars, placed crosswise, and joined together near the 
able turnip cutter—see illustration. In this machine | middle by a pin. At the bottom they stand on an iron 
the steel knives are cast into the plate, which 
is in four sections, each held together by three 
bolts. The barrel is also cast in sections and 
bolted together. The machine is prevented 
from choking by means of a cam, projecting 
from one side of the barrel, which once every 
revolution lifts the turnips from one side and 
throws them towards the middle, thereby 
preventing “ bridging.” 

Messrs. Thomas Green and Son, of Leeds, 
exhibited a steam road roller weighing ten 
tons empty. It has cast iron rollers with 
renewable rims, oscillating motion for front 
wheels, and is steered with a chain. It has 
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HOWES’ SACK TURNER 


| two speeds, a heavy fiy-wheel, and a high- 


speed governor like that which Messrs. 
Green are using for electric light engines. 
Messrs. Greenwood and Batley, of Leeds, 
had a hydraulic press, a pneumatic power 
hammer, a 6-unit dynamo, and an assort- 
ment of electric motors. The hammer known 
as “‘ The Excel ’’is of the lcwt.size. It has 
a 13in. stroke, and is large enough to work 
a 4in. steel bar. The extreme dimensions of 
the base-plate are 2ft. 6in. by 3ft. 2in., and 


| the height from the ground to the top of the 


machine is 7ft.2in. The blow can be regu- 
lated either by the foot lever or the hand 


| lever; and on the latter there is a locking 


arrangement, which renders it self-acting. 


It can be stopped instantaneously by remo- 


| ving the foot from the lever; and the novelty 


| heated in a kettle at the top of the machine; one | 3i 


entered it as a new implement. As will be seen by the | 
drawing, the sack is carried by two light iron uprights | 
on a wooden base. The mouth of the sack is held open | 
by a bar frame, which can be set at any height, and 
then fixed with pins, the sack being held on hooks, 


McDOWALL’8 SACK HOLDER 


in this make of hammer is that when BENTALL’8 UNCHOKABLE TURNIP CUTTER 


stopped the tool always rises to the 
top of the stroke. ‘The press shown is for making | plate, at the top they are provided with a set of light- 
feeding cake. The material is firsi mixed and | running rollers. The mouth of the sack is turned about 
| ——— over the top of the rollers, and drawn down ; 
kettle being provided for two presses. The kettle is | it will then be turned inside out with ease and quickness, 
constructed of steel plates, and is 5ft. diameter by 2ft. 2in. and flour lumps and weevils turned out. 
deep ; it is fitted with stirring apparatus, and is steam | Messrs. George Cradock and Co., of Wakefield, showed 
heated. There is an arrangement for measuring the | number of wire ropes, specially intended for steam 
material for forming each cake automatically as it passes | ploughing, but the most interesting part of their display 
from the kettle to the press. No cloths are used; the in- | consisted in some samples of wire rope which had been 
terior of the press is lined with brass, and a galvanised | in use for considerable periods before being removed. 
cast iron plate is inserted between each quantity of ' One of these had been working in an iron mine for 
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fourteen years, and another in a coal mine for twelve. 
Probably the hardest wear to which a wire rope can be 
subjected is on a cable tramway line; and those who 
have seen the continuous trains of tramcars passing 
through the La Salle-street Tunnel, under the Chicago 
River, will agree that it would be difficult to find a place 
where a cable would be more severely tested. There is 
a es gradient on both sides, and the cable must 
naturally be held down by depression pulleys at the 
bottom of the tunnel. It is, therefore, gratifying to 
Englishmen to see that a cable supplied by Messrs. 
Cradock for this line has lasted longer than any they 
have previously used, and that they have since beaten 
their own previous record with another cable. 

A vertical boiler, exhibited by Messrs. Crosier Stephens 
and Co., of Newcastle on Tyne, had been entered in 
order to me various special boiler fittings. One of 
these is Me 


Messrs. Meldrum Brothers, of Manchester. In this, as 


the boiler is vertical, the blowers are placed vertically. | 


It also has Holden and Brooke’s injector, Craddock’s self- 


closing water gauge — automatic float— Brooke’s steam 


dryer and purifier, and the Heintz patent steam trap. 
The principle employed in the Heintz trap is that of 
expansion and contraction. The requisite movement is 
obtained by the elongation and contraction of the 
extremities of a tube, bent to form a metallic spring, 
and filled with an extremely volatile liquid. The illus- 
tration shows the trap with the cover removed. The 
spring tube T is enclosed in a cast iron box B, and kept 
by the spring R against the regulating screw E. The 
other extremity carries the valve, and is free to move 
under the action of the variations of temperature, 
and thus to approach and recede from the valve 
seating. At starting, the valve is wide open; and 
does not close till all the air and water are blown 





WATER GAUGE PROTECTOR 


out, and until the steam arrives. The trap being 
connected by the inlet A to the pipe to be drained, 
at the spot where the condensation water accumu- 
lates, the valve will allow the water to flow out, even 
up to the temperature of 211 deg. The spring T is 
sufficiently strong to close the valve, and to keep it closed 
against a pressure of 200lb. Another exhibit on this 
boiler was the wired glass water gauge protector illus- 


drum’s patent forced draught, as supplied by | 


To this box is fitted a double sand-box, on the hour-glass 
— but containing 5lb. of sand. When a graduated 
slide between the two chambers of this box is drawn 
| fully out, the sand will run through in an hour; but by 
| pushing it in, this time may be increased up to five hours. 
| If it is desired to give a feed in one or more hours’ time, 
| the upper hopper is filled and the slide of the sand-box 
| set. When the sand has run out, a lever releases the 
| hopper, which turns over and empties its contents into 


stand. It weighs two tons, and is intended to be drawn 
by two horses. The rolling surface is of basic steel plates ; 
| the roller is made in three sections. Of these, the centre 
| section is keyed to the shaft, which is of steel, and 
| revolves ; the outer rollers are loose. There is a lubri- 
| cator on the side of each of the outer rollers, from which 
| a pipe leads to the inner end of the bearing. The shafts 
| and the rest of the framework are of ash, and there is a 
cast iron beam, 6 cwt. in weight, at the back of the 
| frame, which just balances it; so that there may be no 
| weight on the horses’ backs. 

Mr. J. R. Robinson, of Acklam, showed a grab for hay, 
| and straw, with two large pitchforks working together by 
an arrangement something like that of Priestman’s dredger. 
It is suspended from a yard-arm made to swivel in any 
direction round the side of a mast. The mast is 40it. 
high ; it is guyed by three wire ropes, and is let into a 
malleable iron base plate. The release is worked very 
easily by means of a cord and a self-acting latch. The 
yard-arm is made of steel pipe. With this apparatus a 
load of hay was unloaded in five minutes, and Mr. Robin- 
son says that he has done it in three. A very similar 
appliance was shown by Mr. E. F. Pogson, of Grantham, 
except that the guys are of hemp rope, and that the grab 
is suspended from a block at the top of the derrick, instead 
of from an arm. Both are entered as New Implements. 








THE HEINTZ STEAM TRAP 





THE HEINTZ STEAM TRAP—SECTION 


Messrs. T. Bradford and Co., of High Holborn, have 
just brought out Bradford’s patent centrifugal, which is a 
butter-moulding and drying machine. They exhibit 
it both alone and in connection with a fishback churn. 
It consists of a hexagonal wheel, round which six 
cast iron rectangular moulds that have been filled with 
butter are placed. These moulds have a strainer at the 
bottom and a galvanised iron plate at the top. When placed 


the manger. A good make of roller was exhibited at this ' 


trated below. These protectors are made by casting a | in position the handle is turned for three minutes, and the 
piece of wire netting into the glass; the result is, that | moulds are then withdrawn to be replaced by others. 
even if the glass should be cracked, it cannot fly as the | The pats of butter from the moulds are accurately 
netting holds it together. | shaped, and free from water or buttermilk. They re- 

The National Opalite Glazed Brick and Tile Syndicate | quire no further working, and their weight is almost 
exhibited “‘ opalite” for the first time at the Royal Agri- | exactly 11b. each. The hydro-extractors and washing 
cultural Show ; though it was on view at the Building | machines, including the largest one that has ever been 


Exhibition in London a few months ago. It is made in| made, have all been seen at other exhibitions, and 
white, black, and all colcurs ; specimens were also shown 
imitating various marbles. 
creamy semi-translucent appearance, very different from 
the ordinary enamelled bricks, and the black shines and 
reflects like a mirror. The material is made in sheets, 
cut with a diamond to the size required, and fixed with 
cold cement. It is mentioned as an advantage of the 
process of manufacture that there is no second fusion, and 
therefore less liability to crack or chip. It can be 
applied to old walls as well as to new. 

The “Handy ” grindstone, shown by Messrs. Follows and 
Bate, of Gorton, attracted a great deal of attention because 
of its remarkable cheapness and sufficiency. It hasa 
seat, and double treadles, so that when in use the weight 
of the operator keeps it steady. The water trough is 
crescent-shaped, and easily removed for cleaning. The 
stone is 16in. diameter by 24in. wide. The whole can be 
folded up for carrying, or when required to be packed 
for shipment. Evidently much thought has been em- 
ployed in arranging the details of this implement, and the 
result has been the production of a very satisfactory 
machine. 

The novelty shown by Mr. H. Denton, of Wolverhamp- 
ton, was a horse and cattle automatic feeder. It consists 
of a pivoted box, with two hoppers, of which, when one is 
at the top, the mouth of the other points downwards. 


The white opalite has a | 


| described in THE ENGINEER. 
Mr. R. Boby, of Bury St. Edmunds, exhibited a 
|mnumber of hay makers and corn-dressing machines. 
| Amongst the latter he called special attention to a dress- 
ing and screening machine for foreign barleys, fitted with 
an exhauster as well as with a blower. The blower 
| treats the grain before it is screened, and the exhauster 
removes dust subsequently separated. Mr. Boby’s in- 
| dented cylinders are practically the same as those shown 
| by other makers; but in the rotary screens, instead of 
| regulating the sizes of mesh by a screw, he recommends 
| a change of barrel. For this purpose barrels of different 
| gauge are supplied, and the end of the screen is so 
| arranged that it can easily be taken out. 

Messrs. S. M. Wilmot and Co., of Bristol, exhibited a 
| number of articles made of galvanised corrugated iron 
| and steel. These comprised tanks, cisterns, troughs, and 
|@ circular pig’s cot, 6ft. diameter, entered as a new 
|implement. It was made of 2in. corrugated iron, had a 
| wooden floor lin. thick, on battens, and a ventilator at 
| the top. An improvement on the ordinary arrangement 
| of galvanised iron rick covers was also shown at this 

stand ; so made that it could be used for covering a tem- 
porary shed, and removed without being damaged. The 
ridge-piece, or capping, is made in short lengths, and is 
not used to connect the sheets. These are attached to 





a tube which telescopes, so as to be adjustable to any 
oat The sheets are held down with screws into the 
ay. 

Messrs. W. Waide and Sons, of Leeds, the makers of 
the Victoria churn, showed a butter worker as a new 
implement. It is a flat, slightly curved tank; the roller, 
which is grooved, draws the water and butter-milk to the 
lowest point, from which it passes away down @ spout. 
They also had a large number of different descriptions of 
churns. 

The Newall-Cunningham sheep-shearing machine. is 
practically the same as when described and illustrated 
in THE ENGINEER last year, except that the gearing has 
been made slightly larger. This is a decided improve- 
ment, as the universal joints seemed to be the weakest 
point about the machine. They have increased their 
speed, and are now shearing sheep at an average speed 
of three minutes. 

Messrs. Fletcher Brothers and Co., of Grimsby, showed 
their sheep-dipping apparatus, which received the first 
ae at Cambridge last year. It consists of.a wooden 

ath with a zinc-lined drainer, and has a capacity for 
1500 sheep a day. The peculiarity about it is the dirt- 
screen. A 3in. by 2in. timber is placed across on the 
slant, which diverts all liquid coming from the drainer, 
makes it pass through a strainer underneath, from which 
it is returned on the opposite side clean to the bath. 

In conclusion, a word should be said of the catalogue 
issued by the society. It has during the past few years 
received some modifications which make reference easy, 
and all the advertisements are placed together at the end, 
and a few pages for notes are placed last. It is still the 
best of the Show catalogues issued, and the secretary has 
not allowed the temptation to interpolate advertisements 
to influence him and to spoil a useful record. 

Our concluding notice of the oil, steam, and gas en- 
gines we postpone to next week. 








MARINE ENGINEERING AND SHIPBUILDING 
ON THE THAMES. 


(Concluded from page 540 ante.) 

Adjoining the works of Messrs. Penn at Deptford, are those 
of another well-known firm of marine engineers, Messrs. 
Humphreys, Tennant and Co., who have within the last few 
years constructed the propelling machinery for some dozen or 
more of the largest battleships and cruisers in ourown Navy, 
as well as similar machinery for many foreign warships built 
in this country and abroad. The work now in hand by this 
firm includes the engines, &c., for her Majesty’s new first-class 
battleship Prince George—building at Portsmouth—and the 
machinery of a similar vessel, the Fuji Yama—building at 
the Thames Ironworks, Blackwall—for the Imperial Govern- 
ment of Japan. The firm has also in course of execution 
very important contracts for the Russian, Chilian, Argentine, 
and Brazilian Governments. 

The engines of the Prince George—which is an armoured 
battleship of the same dimensions and displacement, d&c., as 
the Magnificent and Illustrious—are of Messrs. Humphrys 
and Co.’s well-known make of triple-expansion type for large 
warships, designed to develope 12,000 indicated horse-power 
under moderate forced draught, and to give a speed of ship 
of 174 knots an hour. ‘ 

The propelling machinery of the Fuji Yama—which is a 
vessel of nearly 2500 tons less displacement than the Prince 
George—the erection of which is being fast proceeded with in 
the shops, will consist of twin-screw, three-cylinder triple- 
expansion engines, designed to develope 13,500 indicated 
horse-power, with moderate forced draught, supplied with 
steam by ten boilers of the four-furnaced cylindrical marine 
type, to be worked at a pressure of 155 1b. per square inch. 

Crossing to the north side of the river, we find the now 
noted firm of Yarrow and Co. very busily employed with the 
building of a class of vessels, and the construction of their 
machinery, with which it has within a very few years become 
specially identified. The work now in hand at this establish- 
ment includes the completion of the new torpedo boat 
destroyers, Charger, Dasher, and Hasty, built for our own 
Government ; the construction of a fast torpedo boat destroyer 
for the Russian, a torpedo boat for the Austrian, and a gun- 
boat for the Costa Rican Governments. The firm has also in 
hand several stern-wheel gunboats for the Portuguese Govern- 
ment, and stern-wheel steamers for service on the Zambesi, 
the Upper Congo, the Ganges shallow-water tributaries, and 
the upper waters of the Orinoco. A brief description of these 
vessels is worth noting. 

The torpedo boat destroyers for our own N | are not quite 
so large or so powerful as the Bruiser, they having only a 
length of 190ft., and # beam of 18ft. 6in. They are fitted 
with triple-expansion twin-screw engines, of about 3500 
indicated horse-power, and are guaranteed to attain a speed 
of about 263 knots an hour. Their armament consists of two 
torpedo guns on turntables, for firing torpedoes over either 
side independently ; one 12-pounder—on the conning tower 
—and three 6-pounder quick-firing guns in various positions 
on the deck. The boilers in all three vessels are of the 
Yarrow water-tube type. 5; 

The similar vessel building for the Russian Government is 
190ft. long, with a displacement of about 240 tons, and a 
water draught of 7ft. She is fitted with similar engines, but 
of an indicated power of about 4500 horses, to give her the 
guaranteed speed of 29 knots an hour, to do which she is 
supplied with eight Yarrow water-tube boilers. The arma- 
ment of this vessel consists of one 75 mm. gun in the conning 
tower forward, two 47mm. guns forward for direct ahead 
fire, and one 47mm. aft. Two torpedo tubes for dis- 
charging torpedoes over either side, at an angle, are alsofitted 
on her deck. ‘ 

The torpedo boat for the Austrian Government is 147ft. Gin. 
long, 15ft. beam, 120 tons displacement, and ‘ft. water 
draught. She is fitted with a single screw, and has triple- 
expansion engines, supplied with steam by two Yarrow 
water-tube boilers. Her guaranteed speed is 24 knots an 
hour. The armament consists of two single torpedo guns, on 
independent turntables on deck for firing at an angle over 
either side, and two single 47 mm. quick-firing guns forward. 

The gunboat for Costa Rica is 60ft. long and 11ft. beam, and 
15 tons displacement. She is fitted with a single screw and 
high-pressure direct-acting engines, supplied with steam by 
an ordinary cylindrical return-tube boiler. Her speed is to 
be about 11 knots an hour. 

The four stern-wheel shallow draught gunboats forthe Portu- 
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guese Government, which are just completed and in transit for 
delivery, are 89ft. long, 18ft. beam, and about 4ft. deep. The 
propelling machinery consists of a pair of ordinary horizontal 
long-stroked engines, running at about 40 revolutions a 
minute—giving a speed of about 10 miles an hour—supplied 
with steam by a boiler of locomotive type adapted for burning 
wood. These vessels are armed with four Hotchkiss 3-pounder 
quick-firing guns on the main deck, and six five-barrelled 
Nordenfelt machine guns on the upper deck. 

The steamer for service on the Zambesi, built for the 
African Ioternational Flotilla Co., is 86ft. long, 20ft. beam, 
and 40 tons displacement. The engines are direct-acting 
horizontals, driving a 10ft. diameter stern wheel at a water- 
draught of 1Sin. Steam is supplied by a boiler of locomotive 
type. The speed is to be 10 statute miles an hour. This vessel 
carries no guns, as it is intended for commercial purposes. 

The boat for the Upper Congo, constructed fora Dutch 
company, is 68ft. long, and 12ft. beam; has direct-acting 
horizontal engines driving a 9ft. diameter stern wheel 
estimated to propel the vessel at 10 miles an hour. When light 
with steam up the draught is 12in., but the loaded draught de- 
pends upon the actual state of the river, which varies consider- 
ably. The stern-wheeler for service on one of the shallow 
tributaries of the Ganges is 100ft. long, and 20ft. beam, and 
has direct-acting horizontal engines driving a 11ft. diameter 
wheel, with a boiler of locomotive type. The speed is 
estimated at 12 statute miles per hour. 

The shallow-draught stern-wheel steamer for the naviga- 
tion of the upper waters of the Orinoco, is the second vessel 
for the same river that has been built by Messrs. Yarrow and 
Co., and is placed on it with a view to obtain a second route 
between Bogota and the sea, which is at present entirely 
dependent upon the Magdalena. In addition to the work here 
mentioned, Messrs. Yarrow are constructing a number of 
their patent water-tube boilers for various paris of the world. 

At the neighbouring Blackwall Ironworks of Messrs. Jno. 
Stewart and Son, in addition to the ordinary ship and engine 
repairs executed at this establishment, the only work to be 
noted—which is just completing—is the fitting of a new 
cylindrical single-ended return-tube marine boiler to the 
Eastern Telegraph Co.’s steamship Ambar, which is an iron 
vessel 217ft. Gin. long, 31ft. beam, and 15ft. 3in. depth of 
hold, fitted with triple compound surface-condensing engines, 
having cylinders 18in., 30in., and 46in, diameter respectively, 
with a 3ft. piston stroke. The new boiler for supplying 
these engines with steam is 14ft. Tin. diameter, and 11ft. 
long, with three of Morison’s corrugated furnaces 3ft. 64in. 
diameter, and 7ft. 7in. long, and is designed for a working 
pressure of 175 1b. per square inch. To increase its efficiency 
this boiler is fitted with Howden’s patented system of forced 


t. 

At the old historic—we might almost say “ancient,” as it 
dates as far back as 4 D. 1612, when the “ King’s ships ” were 
principally built on the Thames and Medway—shipbuilding 
establishment, known as the Blackwall Yard, of Messrs. 
R. and H. Green, the work at present in hand is the com- 
pletion of the large paddle- wheel steamer Duchess of 
York, built by the firm for the South-Eastern Railway 
Company, for the conveyance of passengers and goods 
between Folkestone and Boulogne ; and the construction of 
two paddle-wheel vessels for the Chirket-i-Hairi Company, of 
Constantinople, for passenger traffic between that city and 
the villages on the shores of the Bosphorus. 

The Duchess of York, which will be the largest passen- 
ger steamer in the South-Eastern Railway Company’s service, 
is 270ft. long, 30ft. beam, and 16ft. deep, from underside of 
main deck. Asa provision against accident by collision or 
other cause, the vessel is subdivided by eight water-tight 
bulkheads continued to the upper deck, and thirteen air- 
tight compartments below the lower deck, which is plated all 
over, so that in case of the flooding of the machinery space 
the ship would still maintain a freeboard of over 2ft. The 
vessel has three decks—main, lower, and promenade— 
the latter partly builtover the top of a turtle-back, which covers 
the forward part of the main deck for 81ft. from the stem. 

The first-class accommodation is aft of the machinery space, 
and the second-class forward of it; the former includes a com- 
modious saloon and eight private cabins on the main deck, 
as well as dining, sleeping, and ladies’ saloon below. Under 
the break of the turtle-back is the companion hatch to the 
second-class accommodation below, on the same deck as the 
dining saloon aft, at the after end of which is a small cabin 
for ladies, of the whole width of the ship. 

The Duchess of York is built throughout of steel, with bar 
keel, straight stem and stern post, and is fitted with a bow 
rudder, so that she can be steered from bothends. Her water 
draught with all boilers full, forty-five tons of coal on board, 
and ten tons of fresh waterin her tanks, will be 8ft. Yin. forward 


and 9ft. aft. At this draught her speed is estimated at nine- 
teen knots an hour. She will be lighted throughout by 
electricity. 


The two small paddle steamers building by Messrs. Green 
for the Chirket-i-Hairi Co. are 165ft. long, 21ft. beam, 10ft. 
deep under main deck, and with fifteen tons of coal in 
bunkers will have a displacement of 260 tons, and a water 
draught of 4ft. 8in. forward, and 5ft. Tin. aft. These vessels 
will have main and bridge decks and two saloons ; the first- 
class aft, and the second forward, the former being 47ft. long 
by 20ft. wide, capable of seating 120 passengers, and the 
latter 42ft. long by 20ft. In the sponson houses forward, on 
either side of the vessel, are the galley, store-rooms, and 
conveniences, the after houses being fitted as harems or 
cabins for ladies. Deck seats—on main and bridge decks— 
are provided for as many as can be comfortably seated, the 
whole being covered from end to end of the vessel with awn- 
ings. On the decks of each boat over 1200 passengers can be 
carried without inconvenience. The above-described two 
steamers are the eighth and ninth of their class, built by 
Messrs, Green for the Chirket-i-Hairi Company, whose 
business is known throughout Europe to be the best managed 
of any under the Turkish flag. Their propelling machinery, 
together with that of the Duchess of York, is by Messrs. 
Penn and Sons, of Greenwich. 

Since the extension of the graving dock accommodation, 
and the erection of new engine and ship repairing shops last 
year at Messrs. Green’s shipyard, the building of the Duchess 
of York, and the facilities now offered for the construction 
and repairing of even larger vessels, proves that they can be 
built as well on the Thames, as on the Clyde or elsewhere. 

Passing from Messrs. Green’s shipyard to that of the 
Thames Ironworks and Shipbuilding Co., we find this firm 
busily engaged with the following work :—The construction of 
the first-class battleship Fuji Yama for the Imperial Govern- 
ment of Japan; that of an armed steam transport for the 
Ozar of Russia ; and the torpedo boat destroyer Zebra for our, 


now building to their order at the Thames Ironworks will 
have more than a passing interest. 

The order for the construction of the Fuji Yama by the 
Thames Ironworks Company, is the result of a Commission of 
enquiry, appointed by the Japanese Government at the 
instance of Admiral Ito, the present commander of the 
Japanese navy, to determine where a couple of powerful 
armour-clads, intended to carry a given armanent, should be 
built. The Commission, composed of superior officers of the 
Japanese navy and Naval Construction Department, after 
visiting the most important shipbuilding establishments on 
the Continent and in America, advised the placing of the order 
for both vessels with two firms in this country, one of which 
was the Thames Ironworks Company, and the other Messrs. 
Sir W. Armstrong, Mitchell, and Co. 

The displacement of the intended warships, although 
originally limited to 8000 tons, was eventually increased—to 
enable them to carry with ease and safety the proposed 
armament—to over 12,000 tons. The Fuji Yama, which has 
been designed by Mr. Geo, C. Mackrow, naval architect to the 
Thames Ironworks Company, is consequently to be a vessel of 
the following dimensions:—Length between perpendiculars 
374ft., breadth 73ft., and displacement 12,450 tons, at which 
she will have a mean water draught of 26ft. 6in. The armour 
belt, which is to be of Harveyised steel plate, 18in. thick, in 
way of machinery and boiler spaces, and 16in. at the ends, is 
to extend 226ft. on both sides. There will be an armoured 
deck extending from stem to stern 2tin. thick, terminating in 
a powerful ram at the forward end. The ship has two bar- 
bettes plated with 14in. armour, and standing upon the 
armoured deck is a screen of Gin. armour, which runs across 
the ship on the main and lower decks, to protect the guns 
from a raking fire. 

The barbettes carry two 12in. breech-loading guns in each. 
Ten Gin. quick-firing guns are in casemates, and twenty 
3-pounder, and four 2}-pounder Hotchkiss quick-firing guns 
are distributed. There are also five torpedo ejectors ; one 
above and four below water. The whole of this armament is 
to be supplied by Messrs. Sir W. Armstrong and Co, The 
Fuji Yama will be fitted with two military masts, with double 
tops, have five search lights, and be lighted throughout by 
electricity. Her construction is proceeding rapidly, the 
whole of the hull being in frame, and a large proportion of 
the side plating amidships up to the armour shelf is in place 
and riveted up. 

Itis to be noted that although the Japanese Government have 
had large experience in warship construction, both in this 
country and in France, and though great pressure was exerted 
in Tokio to obtain permission for other firms to compete for 
the construction of the required ships, only the two in whose 
hands the contracts have been placed were invited to tender. 
The propelling machinery of the two vessels is, as we have 
stated in another column, being constructed by Messrs. 
Humphreys, Tennant, and Co., of Deptford. 

The armed steam transport in hand for the Russian 
Government at the Thames Ironworks—which is well 
advanced towards completion—has the following dimen- 
sions :—Length, 170ft.; breadth, extreme, 33ft.; depth from 
top of keel, 16ft. 7in.; and loaded displacement, 1055 tons, 
giving & mean water draught of 12ft. The vessel is double 
bottomed. Her propelling machinery—to be supplied by her 
builders—will consist of two sets of three-cylinder triple-ex- 
pansion engines, designed to develope 1050 indicated horse- 
power, and to drive the ship at 12 knots an hour. Steam 
for these engines will be supplied by two cylindrical steel 
boilers of the ordinary marine type, having a mean diameter 
of 12ft. 3in., and a length of 10ft. Each boiler will have 
three corrugated furnaces, the iotal grate surface being 105 
square feet, and the heating surface 3000 square feet. They 
are constructed to Lloyd’s rules for a working pressure of 
160 lb, per squareinch. For driving the auxiliary machinery 
of the vessel an independent circular marine boiler 10ft. 
diameter and “ft. long is provided, made for a working pres- 
sure of 100 lb. per square inch. To all the boilers ordinary 
draught only is to be applied. The transport will be 
armed with two 47 mm. and two 37 mm. quick-firing guns. 
Three months being the stipulated time fur the complete 
construction and equipment of the vessel, the work on her is 
being rapidly pushed forward. 

On a parallel slip to that on which the Fuji Yama is 
building, her Majesty’s new torpedo boat destroyer Zebra is 
approaching the launching state. The plating and all the in- 
ternal and above-deck work are completed so far as is possible 
until the machinery isin place. The dimensions of this vessel 
are: Length, 200ft.; breadth, 20ft. ; depth, 12ft.; and displace- 
ment, 303 tons, giving # mean water draught cf 6ft. The 
Zebra will have an armament of one 12-pounder gun on the 
conning-tower and five 6-pounder quick-firing guns distributed 
on her deck, on which there will also be fitted two torpedo 
tubes. Her propelling machinery, which has been previously 
described, is being constructed by Messrs. Maudslay and Co., 
of Lambeth. 

Passing down the river from Blackwall, we have no notice 
of anything doing in shipbuilding or marine engineering until 
the Royal Dockyard at Chatham is reached. The work in 
hand there is the building of the new first-class armoured 
battleships Illustrious and Victorious, the second-class 
craiser Minerva, and the completion of the armoured battle- 
ship Magnificent. As the three battleships are alike in 
dimensions, displacement, engine-power, speed, and arma- 
ment, and are all of the Majestic class, a description of them 
will be unnecessary, as that of the typical ship—the Majestic 
—was lately given in this journal. The Magnificent, which 
was laid dowa on December 18th, 1893, and floated out of the 
dock she was built inon December 19th, 1894—a rate of con- 
struction unprecedented in Royal Dockyard annals, is now 
nearly ready to proceed on the official trials of her machinery, 
With the Victorious, rapid progress is being made by the 
contracting engineers, with the boring out of her stern tubes 
and fixing her under-water fittings, and the construction of 
the vessel otherwise is being pushed forward with all possible 
dispatch, so that she will soon be ready for launching. Pro- 
gress is also being made with the Illustrious, which is being 
built in the same dock so lately vacated by the Magnificent. 

The new second-class cruiser, the Minerva, building in 
No. 2 dock, is an unarmoured steel ship 350ft. long, 53ft. 
beam, and 5600 tons displacement, with a mean water 
draught of 20ft. Gin. She is armed with five 6in., six 4°7in., 
eight 12-pounder and one 3-pounder quick-firing guns, and 
four machine guns, together with five tubes for firing tor- 
pedoes, two of which are submerged. The Minerva will be 
fitted with twin screw three-cylinder triple expansion engines, 
to develope 9600 indicated horse-power under forced draught 
to her boilers, which are being constructed in the dockyard, 
and are in an advanced state ; they are estimated to give the 


ship a speed of 194 knots an hour. The vessel is wood-sheathed 


Within the past month instructions have been received 
at the dockyard to proceed with the building of a second. 
class cruiser, to be named the Vindictive, of the following 
dimensions :—Length between perpendiculars, 320ft.; breadth 
57ft.; load displacement, 5750 tons; and mean water draught, 
22ft. Her engines, which are to develope 10,000-horse power 
under forced draught, are to be constructed at Chatham. 

At Sheerness Dockyard the work in hand is the completion 
of the Torch and Alert, the first of a new type of gunboat, 
rated as sloops, specially designed for foreign service. They 
are 180ft. long, 32ft. Gin. beam, and 960 tons displacement, 
with a mean load water draught of 11ft. Gin. The shell of 
the hull, which is of 10 lb. steel plating, is covered with teak 
34in. thick to just above the water line. The engines of 
these vessels have been constructed in the engine shops of the 
dockyard, and are of the triple expansion three-cylinder type, 
designed to develope 1400 indicated horse-power with forced 
draught to the boilers, and to give the vessel a speed of 
13} knots per hour. Their armament consists of six 25- 
pounder and four 3-pounder quick-firing guns. The official 
trials of the Alert have been completed with very satis- 
factory results, the specified powers and speeds developed 
under natural and forced draught having been in each case 
exceeded. 

Instructions having lately been received at this dockyard 
to build two new third-class cruisers, to be named the Proser- 
pine and Pelorus, the construction of the latter has been 
commenced. This vessel is the first of a new type of pro- 
tected fast cruisers designed by the Director of Naval Con- 
struction, having the following dimensions :— Length between 
perpendiculars 300ft., extreme breadth 36ft. 6in., and load 
displacement 2135 tons, with a mean water draught of 
13ft. Gin. She has no side armour, but her vital parts are 
protected by a turtle-back deck of steel plating 2in. thick. 
Her propelling machinery, which is to be of 7000 indicated 
horse-power, and estimated to drive her at 20 knots an hour, 
is to be made by contract. The Pelorus and ber sister ship 
will be armed entirely with quick-firing guns, eight of the 
new type of 25-pounders being on the upper deck, and eight 
3-pounder Hotchkiss guns in different parts of the vessel, 
Her construction is to be proceeded with with all dispatch, 
so that she may be ready for launching by the end of the 
present financial year. 








LEGAL INTELLIGENCE. 
JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
July 10th. 
(Before Lonp Watson, Lorp Hosnoust, Lord MAcCNAGHTEN, 
LorD Davey, and Sir RicHarD Couch ) 
THE BOWER-BARFF VATENT. 

THIS was a petition by the Bower-Baiff Rustless Iron Company, 
Limited, for the prolongation of letters patent granted to 
Frederick Settle Barff — since deceased — George Bower, and 
Anthony Spencer Bower, for an invention of ‘‘Improvements in 
effecting the protection of iron and steel surfaces and in the 
a employed therein,” dated Jaly 28th, 1881, and numbered 


Mr. Moulton, 4.C., and Mr. Lawson were counsel for the 
petitioners ; Mr. Satton for the Crown. 

The invention for which the letters patent were granted related 
to certain processes by which iron and steel can be protected from 
rust, and especially to the employment of a farnace constructed 
and arranged in a particular manner for carrying out the pro- 
cesses. It was stated that the invention was of great utility and 
very beneficial to the public. The patent was subsequently pur- 
chased by the Bower-Barff Rustless Iron Company, Limited. The 
inventors took out various foreign and colonial patents in respect 
of the invention, but the petitioners had never had any tran- 
sactions relating to those patents. It was contended oy the 
petitioners that, owing to the difficulty experienced in induc- 
ing people to appreciate the advantages cf the invention, 
they had incurred considerable expense, and they bad lost large 
sums of money, and it was only now, when the letters patent were 
about to expire, that the real value cf the invention was being 
understood and its use established and extending. The peti- 
tioners had no doubt that if a prolongation of the letters patent 
were granted they would be enabled to obtain a fair remunera- 
tion, if not commensurate with the great public value and import- 
ance of the invention, yet probably sufficient to save them from 
the loss they had up to now tained. 1¢ ap d that the 
inventors sold their patents in Great Britain, in France, and in 
America for sums amounting together to £30,000. 

LORD WATSON, in delivering the judgment of their Lordships, 
said that the more important question which arose in this case 
appeared to their Lordships to be whether the petitioners, who 
were the assignees of the British patent, were in a position to 
maintain this application for an extension of the patent. The 
cases of ‘‘ Claridge’s Patent ” and ‘‘ Norton’s Patent” appeared to 
their Lordships to establish the principle that an assignee who had 
acquired a patent that was the subject of a commercial adventure 
was not entitled to obtain a prolongation when the inventor had no 
legitimate interest in making the application himself. In this case 
the inventors would no longer have any ioterest in applying for a 

rolongation, because they had been sufliciently remunerated. 

here was no case to be found in which this Board had given an 
extension of a patent to an assignee which did not directly or 
indirectly tend towards the benefit of the original inventor, who, 
bad there been no assignation, would be in a position to claim the 
extension himself. In this case the inventors were not in that 
position. As their Lordships did not see reason for departing from 
the principle already recognised by the Board in similar cases, they 
would, the Zimes says, hambly recommend her Majesty that this 
petition be refused. 











DisposaL OF TowN RerusE.—At the recent meeting of the In- 
corporated Association of Municipal and County Engineers, Mr. 
T. 8S. McCallum, of Manchester, and Mr. W. Naylor, one of the 
inspectors of the Irwell and Mersey Conservancy Board, jointly 
contributed a paper on the ‘‘ Royton Sawage Works,” near Old- 
ham. The first portion, by the first mentioned gentleman, des- 
cribed the sswage works. Mr. W. Naylor, in the second portion 
of the paper, detailed at some length an interesting and important 
series of trials made with the assistance of Mr. McCallum, and 
other gentlemen. As a reeult of the expsriments, it is pointed 
out that if they show anything, it is that the idea of burning 
town refuse at any sort of profit is erroneous. It cannot be ima- 
gined that refuse which gives on evaporation anything less than 
2\b, or 31b, of water per pound of refuse would pay for carting. 
Mr. Naylor gave results of numerous trials made at Halifax, which 
showed an evaporation from and at 212 deg. of only 0°46]b. of 
water per pound of refuse. If any economy is to be effected in 
the utilisation of town refuse, it should be obtained, according to 
the results of the experiments, by (1) —- the loss of heat 
owing to evaporation of moisture contained in the refuse, such re- 
daction being probably brought about by using the exit gases for 
drying the refuse primarily ; and (2) by diminishing the loss in- 
curred by the heating of excess air. In conclusion, it is suggested 
that, apart from the burning of the refuse, greater economies may 
surely be effected at sewage-disposal works by the adoption of con 
densing engines, and by the retention of the partially exhausted 








own Navy. In view of the possible future relations of the 
two first-mentioned Powers, the particulars of the warships 


and coppered, and will shortly be ready for launching. 


air now blown to waste out of the sludge rams. 
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ELECTRIC TRACTION. 
(Continued from page 22.) 
ELectro-Motors or Crass I, 

(The armature speed is greater than that of the axle.) 

Driving by means of an endless chain,—Ia the first electrica! 
tramways, the motor was placed under the framework of the car, 
and worked by means cfa pinion on to a cog wheel, mounted on 
its own shaft, and which transmitted its motion to the axle by 
means of an endless chain ; owing to the use of a chain for trans- 
mitting the motion from the wheel to the axle, the oscillation of 
the car does not interfere very greatly with the running of the 
motor, and this is all the more so if the chain has a certain amount 
of elasticity, and if it were not for the rather rapid deterioration 
of this mechanism, the working,of the whole would be very satis- 
factory. The great disadvantage of this method of working lies 
in the use of a double reduction of speed, which greatly diminishes 
the available energy, owing to the importance of friction. 
Examples of the application of driving with an endless chain can 
be found in the following :—Lichterfeld Tramway, overhead con- 
ductor system; Blackpool Tramway, underground conductor ; 
Buda-Pesth Tramway, underground conductor, 

Driving by means of. double reduction gear.—In this system, 
which, when first introduced was applied in many instances, the 
motor drives a pinion which works on to a cog wheel, mounted on 
its own shaft, on which is a pinion which works on to a second cog 
wheel keyed to theaxle, In order that such a system should be 
possible under ordinary working conditions, it is necessary that 
the respective distances between the axes of rotation should be un- 
alterable. This can only be effected by mounting the motor and 
the gearing shaft on a framework, which encircles the axle; this is 
therefore built with two interior spindles on which a couple of 
brackets fixed on the motor frame rests, Fig. 13 shows an 
example of a double-reduction motor. The other end of the 
frame is suspended either from the car frame or from a special 
frame resting on lubricators. Most of the suspension pieces are 
furnished with springs. The double reduction method has the 
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Fig. 13—Sprague Motor. 


advantage of allowing the use of high-speed electric motors, which 
are consequently very light, but it offers many serious disadvan- 
28; a great amount of friction, however, makes it very in- 
efficient. When, through wear, the gear has obtained a certain 
amount of play, it occasions a very disagreeable metallic sound; 
finally the oscillations of the car, or rather the jerks of the axles, 
on passing uneven points of the track, greatly deteriorates the 
gearand keying. 1t is as well to remark here that every displace- 
ment of the axle relative to the frame on which the electro- 
motor is suspended, makes the framework of the motor take a 
slight rotary motion round the axle, This rotation, according to 
the direction in which it is produced, either increases or diminishes 
the angular velocity, This variation, which is produced in an ex- 
ceedingly short space of time, brings to bear serious forces on the 
gearings and keyings on account of the inertia of the armature 
motor, and the resuit is that sometimes the teeth break and very 
often the keys are loosened. This injurious defect is all the more 
serious as the relative speed of the armature and axle become 
ter. In order to prevent it as much as poseible, the following 
evice is generally used: The car frame, which ought of necessity 
to be supported on — flexible springs, does not rest directly on 
the lubricating boxes, but on a special frame supported by very 
rigid springs, resting on the boxes. On this special frame the 
motor frame is hung by means of flexible springs, This 2 ag 1 
frame suffers very little displacement relatively to the wheels, on 
account of the rigidity of the springs which uphold it; and in 
addition to this, owing to the motor frame being suspended on 
flexible springs, it is not obliged to follow instantaneously the 
displacement of the frame. 

Driving by means of simple reduction gear.—The method of 
driving by double reduction gear has been almost entirely aban- 
doned in the more modern installations, and tramway companies 
now employ electro-motors with simple reduction gear. One of 
the best known motors of this kind is that of the Thomson- 
Houston Company, of which the principal details are given in 
Figs. 14, 15, and 16. The motor is really a four-pole one, but 
there are only two field-windings round the top and thea poles, 
The whole of the apparatus is enclosed in a cast steel box, the 
sides of which form the butt of the field magnets, and which 
entirely protect the armature and collecting-rings against water 
and mud. This box is made in two parts joined together by a 

inge and bolts, arranged so as to make the inspection of its con- 
tents easy. The current is led to the collector rings through 
carbon brushes ; the type of brush used on these motors is greatly 
used, and if there is a great amount of sparking the collectors are 
not affected by it. The lower part of the box has two fixtures 
which revolve round the axle, on which for this purpose two 
interior spindles are worked, and the two bearings of the armature 
shaft. This shaft is furnished with a pinion, which gears on toa 
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toothed wheel keyed to the axle; the relative pitch of the cog 
wheel and pinion is generally as four to five. The gearing is 
enclosed in a drum formed of two parts bound together, each one 
of which forms half of the motor. The lower part of the drum 
contains a quantity of oil, so that the teeth, being very efficiently 
lubricated, wear very slowly, Further, owing to the use of this 
drum, the unpleasant noises caused by the collision of the gearing 


Fig. 16 


teeth is greatly diminished. The Thomson-Housten motors have 
the advantage over the old type of motors of possessing a single 
reduction gear, aud being consequent)y of better mechanical effi- 
c‘ency ; but they ere not exempted from the disadvantages due to 
the vibration of the frame on 
the axle, which we have 
already poiated out when 
dealiog with double reduc- 
tion motors, With the object 
of reducing this disadvantage 
as far as possible, tramcars 

- worked with |§Thomson- 
Housten motors are generally 
furnished with a double sus- 
osion. The normal output 

of the ordinary Thomson- 

Housten motors lies between 

14°7 to 24°6-horse power— 

15 to 25 chevaux. The work- 

ing voltage is 500 volts, The 

majority of manufacturers of 
tramway motors, both in 

America and Earope, use 
methods similar to those we have just described. The principal 
difference is in the construction of the field magnets, but the 
method of suspension to the car frame, and the transmission of the 
armatare motion to the axle, is one and thesame. It is therefore 
unnecessary to describe it, 

We will here draw attention to a new type of electric motor now 
being made by the Datroit Electrical Works, and which, having 
lately been applied in the United States, seems to present a great 
improvement over the method here above described, in the trans- 
mission of the armature motion to the axle. On each car there 
is but one motor placed longitudinally between the two axles, At 
either end of the armature is fixed a bevelled pinion, which gears 
on to a bavelled coz, keyed to a cylindrical sleeve running concen- 
trically with the axle. The motor frame is furnished with four arms, 
two of which on each side rest on interior journals placed near to 
one another, and fixed on the sieeve. Each cog fixed on a sleeve 
imparts its rotary motion to the corresponding axle, by means of 
flexible spring couplings. It is evident that by the use of this 
method all the disadvantages pointed out whilst considering the 
above-mentioned types are ciminated by the employment of 
tiexible couplings, 








Fig. 16 


Morors or Crass IL, 
(The speed of the armature is the same as that of the axle.) 


The reasons which led to the supplanting of double reduction 
by siogle reduction motors have led many makers to consider the 
application of motors which bave no reducing gear to tramway 
traction, 

Westinghouse motors.—One of the first motors of this type was 
that manufactured by the Westinghouse Company, at Pittsburg. 
The armature is threaded on to the axle to which it is fixed. The 
field is maintained by four poles, but only two windings, The 
polar pieces are composed of projections brought from the casting 
tu the interior of a species of closed box, of which the sides form 
the butt of the field magnets, and which completely guards the 
armature and collector from water and mud. This box is built in 
two parts relatively symmetrical to a vertical plane passing through 
the axis of the axle, joined by means of bolts and hinges, both in such 
a manner as to render inspection easy. This box has two bearings, 
which rest on the axle in such a manner as to ensure the exact 
centreing of the polar pieces with the armature. Each half of the 
box is furnished with a projecting piece, serving to connect it to 
the car frame by means of springs, which are placed with the 
object of both suspending the field and of preventing it from 
revolving round the axle under the strain of reaction of the motor 
couple. The Westinghouse motors, which have no reduction gear, 
work satisfactorily and noiselessly. Their mechanical efficiency 
is thus very good, but their electrical ¢fficiency is not very great, 
owing to the slow speed of the armature. . Their weight is greater 
than that of the motors fitted with a reduction gear. 

Old type, ‘ Short” motors.—In this type the armature is not 
keyed directly on the axle, but on a tube working concentrically 
with the axle, and which revolves in bearings, attached to the 
frame of the field magnets, which frame is hung on the car frame 
by means of springs. The inner diameter of this tube is such that 
it does not come in contact with the axle during the oscillations 
about its average position, The field is composed cf four poles, 
laced laterally on each side of the armature, and the butt is 
ormed by the structure which surrounds the whole mass, The 
tube is connected to its axle by two flexible couplings, which im- 
part to it the rotary motion of the tube, and at the same time 
allows of a relative displacement of these two parts. 

New type ‘ Short” motors.—The principle of the new type of 
‘‘Short” motors is the same as the older pattern, and only differs 
from it in the details of the armature and field. The tube con- 
centric with the axle carries an ordinary ring armature which 
revolves in a six pole field; the field windings are made round 
three of these poles. Connection between the tube and the axle 
is made by a flexible coupling, which is placed only on one side. 
The new type of “Short” motor is, when regarded from a 
magnetic and electrical point of view, a very happy combination, 
and its efficiency seems to be excellent. The weak point in the 
system is the use of springs, which are both very bent and very 
sensitive, the relative motions of the car frame and the axles 
make these springs get out of shape. 

Methods of regulation of the General Electric Company.—The two 
motors are put in series, and a resistance added to the circuit at 
the moment of starting. By means of the play on the regulating 
apparatus—commonly called a controller—this resistance is first of 
all diminished and then cut out. The two motors then remain in 
series, and the extent of the magnetic field is reduced, thus pro- 
ducing an increase of speed. Then one motor alone is left in 
circuit, with a resistance inserted, the other motor having 
gradually beencut out. This second motor is afterwards put in 
parallel with the first, and in the final combination, which corre- 
sponds to the maximum speed, the two motors are left working in 
parallel with the strength of their magnetic field reduced, 

Methods of regulation of the Westinghouse Company.—At starting, 
two motors are put in series, and a resistance placed in the circuit. 
By means of the play on the regulating apparatus, this resistance 
is first of all diminished, and then cut out. One of the motors is 
then gradually taken out of circuit, the other being left to work 
alone. The first motor is then gradually placed in parallel with the 
second, and this final combination gives the maximum possible 
8 During these combinations the strength of the magnetic 
field does not alter to any appreciable extent, because the existing 
circuit is so arranged that it is sufficient, even with very small 
currents, to saturate the field magnets. 

Methods of regulation employed by the Oerlikon Company (Mar- 
seilles tramway).—In this method the two motors are always 
grouped in parallel, A big resistance is placed in circuit at the 
moment of starting by the play on the regulating apparatus, this 
resistance is gradually decreased till it reaches zero. The rn 
circuit is so arranged that the magnetic field is nearly satura’ 
with currents required on ordinary loads, In order that it may be 
possible to attain the greatest ible speed when travelling on 
certain parts of the line, part of the current is directly led to the 
armatures without passing through the field magnets. The 
strength of field corresponding to a given total consumption of 
current is diminished, and consequently the speed for a given 
drawing strain is increased. 

Method of regulation when the motors are fed from a battery of accu- 
mulators: A lator t y St. Denis to Paris, and from 
St. Denis to Neuilly.—In this each car is worked by two 
motors, and carries a battery of 108 cells, - Each battery is divided 











into four parts of sub-batteries, each containing twenty-seven cells 
in series, which correspond to ‘a difference of potential of nearly 


50 volte. By means of a coupling switch in charge of the driver, 
it is posssible to obtain the three following combinations :—{1) The 
four batteries may be grouped in parallel, the difference cf poten 

tial then being 50 volts ; (2) two groups of two sub-batteries in 
series may be put in parallel, difference of potential 100 volts ; 
(3) the four sub-batteries can be put in series, difference of poten- 
tial 200 volts. The car motors are generally joined in series, But, 
with the use of the switch, they may be putin parallel. ‘This 
method of working is only employed in exceptional cases. Besides 
the above the switch allows, firstly, of changing the direction of 
the car, by reversing the current in the field magnets; secondly, 
in case of failure of the cutting out of one of the motors, by short- 
circuiting the injured motor, leaving the rest ia series with one 
another, It is evident that with this method of regulation the 
voltage of the electrical supply may be varied as one to four ; it is 
therefore possible to alter the speed without the use of rheostats 
and without changing the grouping of the motors; even when 
starting the use of a rheostat would be superfluous, and thus the 
expenditure of energy necessary for starting is reduced to a 
minimum. 

GENERATING SraTIONs, 

Stations for the production of electricity, ni for tramway 
traction, differ very little from those used for the purpose of 
electric lighting. Nevertheless they may be divided into two 
classes, in one of which the energy is transmitted through a 
conductor, and in the other by portable accumulators. 

Class I.—Method of transmission of energy by means of conductors. 
—In the majority of stations, a number, more or less great, of 
multi-polar compound-wound dynamos, worked by steam engines, 
are fixed. All thesedy are cted in series on one single 
switch-board, and an automatic brake-switch is placed in each 
dynamo circuit, From the board the feeder cables which have to 
supply the current to different points of the line are taken. At 
the station end of each feeder is placed an automatic brake-switch, 
so arranged that it will interrupt the circuit in case of an abnormal 
rise of current. Besides the above-mentioned apparatus, the 
board is fitted with a ber of ters, volt-meters, fuses, 
switches, &c. The dynamos are generally built to have at their 
terminals a difference of potential of 500 volts for a minimum out- 
put, and 550 volts for a maximum. Owing to the use of this 

thod it is possible, to a certain degree, to limit the variations 
of the voltage at the farthest parts of the line which result from 
anincreased output. The steam engines which drive the dynamos 
should be very powerful, and should have a quick-acting governor, 
as the variations of the current on the line are often very sudden 
and intense, These variations, which are due to the starting and 
stopping of the cars, become on an average less, in relation to the 
total current strength, as the number of cars working simulta- 
neously becomes greater. The necessity of making the steam 
engines of greater power than that required for a normal amount 
of work renders them very uneconomical in practice. It bas been 
attempted, with =e success, in some installations to do away 
with this disadvantage by adding to the generators a battery of 
accumulators, which allows to a certain degree of a regular amount 
of work being done by the engines. The efficiency of the steam 
engines is thus greatly increased, but the advantage gained is more 
or less compensated for by the disadvantage which results from 
the use of a powerful battery of accumulators in continual service, 
All that has just been said with regard to the power and working 
conditions of the steam engines which drive the dynamos in an 
electric traction generating station is naturally applicable to the 
use of hydraulic motors, but in this case the necessity of having 
motors which are relatively, to the normal amount of work, very 
powerful is not such a great disadvantage as in the case where 
steam isused. In fact, if sufficiently powerful falls can be em- 
ployed, the relative increase of the first cost is very slight, and the 
working expenses are not augmented to a greater degree than 
those of the sinking fund corresponding to this increase. 

Class I1.—Transmission of energy by portable accumulators.—We 
will give, as an example of this class, the method of working em- 
ployed in the works at Saint Denis, Seine, fitted for the charging 
of accumulators used on the lines Saint Denis to Paris and Saint 
Denis to Neuilly. The charging current is supplied by these 
dynamo-electric machines of the De Rozier type, each one of which 
is driven by a steam engine 123°2-horse power—125 chevaux. The 
generating machines run at « speed of 600 revolutions per minute, 
and each has a maximum output of 230 ampéres under a pressure 
of 260 volts. They are grouped in parallel, as are the batteries 
being charged. The steam engines are Corliss condensing. Two 
of them run at a speed of 75 revolations, and the third at a speed 
of 160 revolutions. This last mentioned drives its dynamo by 
means of a single-pulley system; the other two drive through 
shafting. The batteries are charged at a pressure of 260 volts. 
It might be possible that the current from one battery, already 
completely charged, should flow into the other batteries which are 
being charged. A pole indicator is placed in the circuit of each 
battery, and if the direction of the current becomes altered, rings 
an m, and it is then ible to at once remove the battery 
from the machine circuit. The batteries, being charged, are 
placed on tarred shelves, supported by brick pillars, and separated 
from them by glass insulators. These shelves are fitted with 
spring contacts similar to those on the cars, In the accumulator 
room there is space for twenty-four batteries. Each battery 

laced on the charging shelf has all its cells grouped in series. 

he batteries are left charging until they have absorbed the same 
amount of ampére-hours as they are calculated to give out - 
when being discharged, with an additional amount correspond- 
ing to the efficiency of the accumulators, which is 85 per cent, 
The number of amptre hours expended has been determined 
experimentally for each journey by means of an ampére-meter 
fixed on the trial car. The duration of charge for a battery 
which has been completely discharged is six hours. The batteries 
give up 70 per cent, of the energy absorbed. Two of the 
machines are kept charging the batteries for twenty-three hours 
ve diem, the third machine being only run for six hours. The 
oading and unloading of the batteries, between the shelves and the 
cars, is effected by means of trucks running on a system of 
** Dacauville” lines, which are laid alongside the shelves and car 
sidings. The platform of these trucks is moved by an elevatin, 
screw and wheel, in such a manner as to raise it to any desir 
height. The loading and unloading is performed by a gang of 
six men. The length of time employed in loading and unload- 
ing is at the most five minutes. The use of trucks was 
obligatory, owing to the very limited space available for the 
charging shelves at the period of erection, which were fixed after 
the line had been working for some time. In constructing a new 
line, this double operation and the unnecessary moving about of 
the accumulator boxes would be prevented by placing the shelves 
along the car sidings, In this manner the accumulator boxes 
would pass directly from the shelves to the car, and vice versa, and 
in this way the time necessary for loading and unloading would be 
diminished, 
DIFFERENCES BETWEEN THE APPLICATION OF ELEcTRIC TRACTION 

TO TRAMWAY AND RAILWAY PURPOSES, 

Up to the present we have only considered methods of electric 
traction applicable to tramways. Methods which may be applied 
to tramways are not always applicable to the ordinary run of rail- 
ways, because, on the one hand, conditions of installing and working 
are very different in the two cases, and, on the other hand, the 
manufacture and transport of powerful electro-motors, which 
would be required for working a system of railway traction, present 
many serious difficulties. As concerns the application of electricity, 
the fundamental and characteristic differences between tramways 
and railways appear to us to be the following :— 

Permanent way.—In the majority of cases the numerouslines of a 
tramway system, being laid for the p’ of connecting different 
— of a limited district, are grouped in such a manner that the . 














istance—as the crow flies—between the extreme points of the 
system is not very great. Oa the other hand, railways being laid 
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for the purpose of connecting points separated by long distances, 
have these extreme points mbes more remote, 

Track and accessories placed along it.—Tram lines are, as a rule, 
laid on the public ways. On this account the track and its various 
accessories should be placed in such a manner as not to interfere 
in any way with the other traffic. Railways, on the contrary, 
have a private way, except at the level crossings ; the circulation 
of the ordinary traffic need not be taken into account. 

Points.—Generally speaking, tram lines only have halting places 
with or without a siding; the lines are only numerous at the 
terminus points, or where there are car sheds. It follows, therefore, 
that the number of points on a tramway system areverylimited. Oa 


the currents used—50 to 80 amperes maximum for each car—and 
the construction of the regulating apparatus presents no great 
difficulties, It is, however, very different when we consider the 
transport of powerful electro-motors for an electric locomotive, 
For a locomotive ee 591-horse power—600 chevaux—on the 
rim of the driving wheel, and working under a pressure of 500 volts, 
the current would reach a strength of about 1100 amptres. The 
simple methods of regulation in use on tramways could not be 
employed on account of the destructive force of the sparks, or 
Rie of the voltaic arcs, which would be produced each time the 
current was broken. Such powerful currents ought to be gradually 
diminished before being completely broken, and if, as on tramways, 
rheostats are used to obtain this end, these would be very bulky 





the other hand, ordinary railways have a great ber of ’ 
where the lines are very numerous, and where, in consequence, a 
great number of points and crossings, either single or double, 
have had to be fixed. 

Method of working.—Oa tramways the service is carried out by 
means of self-working cars, either ranning alone or drawing another 
car, in places where the gradients of the line are not too great. 
These cars are of a light build, and are worked for the greater 
part of the line by one or two motors. The average speed varies 
from 6°2 to 15°5 miles per hour. The power developed by each 
motor varies, according to circumstances, from 14°7-horse power to 
24°6-horse power. The departures are frequent and at regular 
intervals, Oa railways the service is generally carried out by 
carriages forming trains and drawn by a locomotive. These 
carriages are generally of a much stronger build, and consequently 
heavier, for the same number of passengers than tramcars. The 
speed is often very great, 56 to 62 miles per hour. The power 
developed by the locomotives, is therefore very great, and often 
reaches as much as 1182-horse power on the rim of the driving wheel. 
The departures are less ae and take place at greater intervals 
than on tramways. We will now consider, from a point of view of 
electric traction, what the consequence of the above differences is, 

Permanent way —The fact of the grouping together cf the 
various lines of a tramway system allows, in many cases, of choosing 
the site to the generating station at a point such that the distances 
between the station and the various extremities of the various lines 
shall be relatively short, _As a result of this, the first cost for the 
distributing conductors along the track is not very great. We 
must not lose sight of the fact that fora given strength of current, 
and a given drop in volts, in the conductors, the first cost of these 
is nearly proportional to the square of their length, because it is 
nec to increase the section in the same proportion as the 
length. When, however, it is a question of a line of great length, 
as is the case on a great number of railways, the first cost per mile 
of the conductors becomes very great, unless the number of 
generating stations is greatly increased. It would hardly be 
advisable to reduce the section of the distributing conductors by 
having recourse to high-tension currents, on account of the dangers 
presented under these conditions. It is therefore only possible, as 
on the present electric tramways, to use a pressure of 500 or 550 
volts, for a pressure of 550 volts is not considered to be dangerous 
to persons, but it must, however, be taken as a practical limit 
compatible with safety. 

Track and accessories placed along it.—The necessity for tram lines 
not impeding the circulation of the ordinary traffic has led to the 
use of grooved rails, where resistance to the rotation is much 
greater than that of the raised rails used on ordinary railways ; 
besides which it is only admissible to employ, as a means of trans- 
mission of energy, either overhead conductors, underground 
conductors, or portable accumulators, but it is im ible to use a 
system of condactors placed on or near the ground, although this 
method would be the most economical. On the other hand, on 
railway systems any method of transmission could be employed, 
at least theoretically. It would, neverthelesss, seem to us that 


= of underground conductors should be put aside ¢ priori, as 
ey 


are not compatible with the use of cross sleepers, supporting 
the rails, and as their use is only made necessary in towns where an 
overhead system of conductors would not be tolerated. 

Points.—Electric tramway systems of overhead conductor and 
trolley, which are in a t majority, are never fitted with 
double points, because with such a system of points the trolley 
points would have to be constructed in such a manner as to render 
the working of the trolley very uncertain, even with the moderate 
speeds now in use. 

Method of working.—For the reason that on electric tramway 
systems self-contained cars are used which start at regular and 
short intervals, the generating stations are enabled to supply 
a constant amount of current, which fact provides a favourable 
condition for the best utilisation of the fuel burnt in obtaining 
steam for driving the engines at the works. On the other hand, 
the frequent stopping and starting of the cars gives rise to 
continual variations of the current strength, and to an unecono- 
mical use of the current, whilst the cars are getting up their speed. 
On ordinary railways the departures take rlace at much greater 
intervals on account of transportation by heavy trains drawn by 
powerful locomotives. If a system of electric locomotives, 
collecting current from conductors, were made use of, the 
generating stations would only be continually utilised if they were 
placed sufficiently far apart to ensure that they would always have 
at least one train to feed. We have always seen that it is better, 
on account of the coat of the conductors, not to place the generating 
stations too far apart. The above conditions can only be simul- 
taneously fulfilled if the line in question is very frequented. The 
result of this is that it is only on those lines with much traffic that 
the use of electric traction with transmission through a conductor 
would be advantageous, if it is nezessary to fulfil the first condition— 
that is, if the dynamos in the generating station are driven by steam 
engines. If the dynamos are driven by hydraulic motors there is 
no disadvantage in having certain periods of idleness, because the 
working expense would not be increased thereby. On railways 
with a small amount of traffic the use of electric traction would 
thus be advantageous if it were possible to install, without much 
expense, sufficiently powerful hydraulic generating stations. As 
the efficiency of the system of transmission would thus be of no 
very great importance, on account of having at our disposal an excess 
of power, the current could be either transmitted through a 
conductor or portable accumulators could be used. This last 
method could be adopted if the inclines were not serious, the trains 
light, and the distance relatively great. As to the method of 
transmission through a conductor, it can be used under any 
circumstances, but it is the only applicable one in the case of 
steep gradients. It is evident from the above that the intervals of 
starting of the trains has a great influence on the working efficiency 
of the generating stations ; however, as that presents no particular 
technical difficulty, all is reduced to a question of revenue, This, 
however, cannot be said of the utilisation of the current farnished 
by generating stations. On railways it is only possible, in very 
exceptional cases, to employ self-contained carriages, and the use 
of locomotives is therefore essential. The problem, then, which has 
to be solved is, the replacement of steam locomotives by electric 
locomotives, and it is in the construction of these locomotives that 
nearly the whole of the difficulty of the application of electricity to 
railway purposes rests. The electro-motors used on tramways have 
a normal maximum power of 24°6 horse-power—25 chevaux. We 
have seen that of all systems which have been applied, that of 
transmission by simple reduction gear, either Thomson-Houston or 
some similar type, is most in favour, and works in a satisfactory 
manner. Two more recent types of motors, one with bevelled gear 
and flexible transmission, manufactured by the Detroit Electrical 
Works; and the other, without any reduction gear, but with 
fiexible transmiesion, made by the Short Electric Railway Company, 
seem to have given very good results on some tramways. If one 
tries to construct powerful locomotives, having motors of one of 
the F agg omm 3 types, and is content with increasing the dimensions 
of the different parts, the various faults which we pointed out 
amining each one separately become so great as to render 
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and heavy. 
To be continued. 








DAIRY FARM BUILDINGS. 


Sir James Buyru recently wrote the Council of the 
British Dairy Farmers’ Association, making proposals 
with respect to modern dairying systems, and the neces- 
sity for special, though not necessarily expensive buildings. 
He says :— 

Of late years improvements in the utensils and machinery con- 
nected with the manufacture of butter and cheese have followed 
each other in quick succession—the separator especially ¢ffecting 
a large saving in space, as well as of time and labour—and in con- 
sequence it is possible te greatly reduce the sizs of the building 
necessary for carrying on the butter making industry with efficiency 
and success. 

Yet, in face of this fact, no cheap and simple form of dairy, 
built upon modern principles and adapted to the requirements of 
the hour, is yet offered to the public. On the other hand, cata- 
logues containing innumerable designs of greenhouses, orchard 
housee, and vineries, constructed cheaply on scientific principles, 
and adapted for use by the wealtby classes, are perpetually disse- 
minated, and models are on view in nearly every showyard. In 
addition, every article or utensil required on the farm or employed 
in the country house is constantly brought under the notice of 
purchasers through the medium of illustrated books, and offered 
at economical prices, while such a — as asketch, drawing, or 
medel of a butter or cheese dairy suited to present requirements 
is conspicuous by its absence. What is required is an easily con- 
structed building, combining (1) equability of temperature, (2) 
perfect ventilation, (3) good drainage, (4) modern sanitation, 
(5) every facility for wast and thorough working, (6) cleanli- 
ness, (7) durability, and (8) cheapness in construction. 

There are numerous materials of which dairies can be built, and 
many excellent proposals have been made to me. I do not, how- 
ever, think it desirable that any suggestions should be given as to 
the materials to be employed in such a building or as to the form 
which it should assume. The sole aim and object should be to 
offer inducements to architects, builders, implement makers, 
engineers, and others to prepare plans, designs, or models for 
competition, so that the greatest variety may be obtained. 

I would suggest that the exhibits should be shown in three 
groups, as follows:—Group 1: Drawings, plans or designs for 
large or small butter or cheese dairies, and also for creameries or 
factories. Group 2: Models of easily constracted and permanent 
dairies for butter and cheese. Group3: Portable dairies ; remov- 
able by a horse to any part of the farm. 

If the Council of the British Dairy Farmers’ Association approve 
of my suggestion and feel inclined to make such an exhibition a 
feature of their forthcoming Dairy Show at Islington, I should be 
willing to place at their disposal a sum of £300, so that £100 in 
prizes can be allotted to each group. 

In the event of this proposal being accepted, I would suggest 
that the Council should appoint a small sub-committee, similar to 
the one which carried out all the arrangements so — at 
Blythwood last September, and if it is “ae io advisable, I shall 
be very happy to be one of the members, think an important 
exhibition of drawings, plans, limited sizo models, and portable 
dairies, such as I have attempted to describe, would do an 
immense amount of good, by opening the subject of the con- 
struction of well arranged dairies on modern and scientific 
principles, economical in price, and will remove one of the chief 
difficulties now standing in the way of the small farmer—that of 
the suitable construction of the necessary buildings required for 
the purposes of the dairy. By the British Dairy Farmers’ 
Association becoming the pioneers in this matter, there is every 
reason to hope that this will lead to such exhibitions of dairies 
becoming a leading feature of agricultural shows in future 
years, 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE midsummer quarterly meetings of the iron trade, held yester- 
day at Wolverhampton, and to-day in Birmingham, though falling 
in the midst of a general election, were not without features of 
animation. The sheet iron trade continues to occupy an excellent 
position, and this is leading to the hope that by-and-bye demand 
and prices in other branches will participate in the improvement. 

Black sheets, doubles, are advanced 10s. per ton on three months 

ago, and 5s. to 7s. 6d. on the prices which opened the year. 

To-day, doubles were quoted £6 12s, 6d. to £6 15s. per ton, with 

some makers asking more than this. Singles were £6 7s, 6d, as a 

minimum, and lattens were quoted £7 5s. to £7 7s. 6d. 

Makers’ order books in the sheet iron trade are well filled, the 
result of acceptable favours from the galvanisers, and some firms 
this quarter are so well piaced that they refused to book any 
further, and were ‘‘ off the market.” Next to sheets, hoops and 
strips sold best, the former at £6 5s, to £6 103. for good qualities, 
and the latter at £5 5s. Bars are in an unsettled condition, though 
the marked-bar makers here and there reported improving orders 
from Australia and South America. Prices in this department are 
unchanged on the 103, reduction which opened the year, best sorts 
continuing at £7, with £7 123. 6d. as the quotation of the Earl of 
Dnodley’s works. Merchant bars are £5 10s., and common bars 
£5 5s, to £5 7s, 6d.—prices perbaps 53. per ton down on the rates 
of January last. The Unmarked Bar Association—which took its 
rise in the early part of the present year—is still in existence with 
a supposed minimum of £5 10s. at date ; but in the present state 
of trade its operations have very little effect upon tne market, and 
any declaration as to prices is purely nominal. 

A steady tone characterised the pig iron trade at the quarterly 
meetings, and the belief is indulged that we shall see better 
things. The great improvement in the American iron trade, 
amounting to a settled revival, is full of hope for trade on this 
side, and another encouraging feature is the extreme lowness of 
pig iron stocks in coneumers’ and makers’ hands alike—at least, 
such pigs as come into this district. Agents of Northampton and 
Derbyshire pigs quoted to-day in Birmingham 383, 6d. to 39s. as a 
minimum, less 24 per cent., and many makers asked 39s, 6d. to 
40s. Lincoln forge pigs were 41s, 6d. to 42s,, net, delivered to 
stations. Derbyshire foundry pigs were 42s, to 43s,, and Lincolns, 
43s, to 44s, These prices, in the matter of forge iron, were an 
advance on three months ago of 1s, to 1s. 6d. on Derbyshires, 2s, 
on Northamptons, and 2s, to 2s. 6d. on Lincolns, Compared with 
six months ago, prices are very little cage. 

The steel trade occupies a good posi as regards demand, 
which is increasing, but prices are down by the largeness of 
output in all the centres, which is in excess of the market’s 
needs, 





The Congress of the Iron and Steel Institute in Birmingham 
on August 20th, 21st, and 22nd next, promises to be one of the 
largest and most successful held since the Institute was formed, 
The Congress will include representatives of the iron and steel 
industry and of the sciences associated with it from all parts of 
the world. Among the leading names already received are those 
of Sir David Dale, Bart.—President—Sir W. T. Lewis, Sir J. G, 
N. Alleyn, Bart., Mr. William Whitwell, Mr. A. Theiler, Mr, E, 
J. Soelus, &c. The Mayor has placed the Council House at the 
disposal of the Institute for the reading of papers and other busi- 
ness, and has invited the members to a = ic reception. Fresh 
donations to the reception fand, already bringing the total up to 
£1500, are being daily announced, and the local committee have 
decided to apply to the proprietors of all the large iron and steel 
works and manufactories in the district to give facilities for visits 
by members of the Congress, 

In bridge and other constructive engineering work some of the 
South Staffordshire yards continue active, though new work is 
hardly coming forward as fast as old contracts are running out. In 
Indian railway work this feature is especially conspicuous. The 
Patent Shaft and Axletree Co., Wednesbury, is turning out 
bridge work for India and Japan, and in wheels and axles for home 
and export they are fairly situated. Their new steel plate plant 
for the rolling of heavy sections is proving a Fone engineering 
success, The Horseley yg ny Company, Tipton, is busy on 
bridge and roof work for the East, and for certain of the home 
lines, and Messrs, E. C. and J. Keary, West Bromwich, have some 
good home railway contracts in hand. 

Machinists and engineers are only moderately employed at date, 
but there is a good demand for mining machinery for South Africa, 
and electric lhghting plant, gas engines, and machine tools for 

un and cycle manufacture are in active call on account of the 
dame and export trade. Tangyes Limited and Messrs. Taylor 
and Challen are among the best occupied of the Birmingham firms 
just now, the former doing well in mining machinery, gas engines, 
and bydraulic appliances, and the latter being engaged on machine 
tools for the sheet metal and other trades, Certain of the Euro- 
pean countries and the Colonies are prominent amongst the buyers 
of general machinery. Mesers, Chas. Wyan and Co. and Messrs, 
Hunt and Mitton are busy upon boiler fittings, lubricatore, con- 
densers, steam valves, and drilling machines, and tell some queer 
tales just now of the assumptions of German and American com- 
petition in cheaper classes of boiler fittings. Mr. S. A. Daniell, 
of the Lion Works, is well engaged on stocks, dies, and tools, and 
is still prosecuting improvements in ecrewing and cutting-off 
machines, 

At the inquest upon the explosion at the Etruria farnaces, North 
Staffordshire, of the Shelton Iron, Steel, and Coal Company, re- 
sulting in the death of four furnacemen, to which I referred last 
week, it was shown that the furnace, which was 60ft. high and one 
of a group of three, had been working badly for a couple of 
months. It had been working ‘‘slow,” and the materials, instead 
of finding their way down the shaft of the furnace with proper 

arity when fed into the bell cone, had ‘‘ hung” on the sides 
in a most unusually persistent and difficult manner, first on one 
side and then on the other. Mr. R. W. Bradley, the furnace 
manager, deposed that every effort had been made to dislodge the 
obstructions, but in vain. Ono the day of the explosion, the 
scaffold of accumulated materials must have suddenly given 
way during the charging, with the effect of breaking the crust of 
the molten matter below, causing a lot of fine material to rise from 
the hottom, which had probably fired, together with the accumu- 
lated gas that would be liberated at the same time, He did not 
see in what way the accident could have been prevented or fore- 
seen. A verdict was returned that the explosion was an accident, 
but the jury suggested that improved vent holes might be provided 
in future. 

The operative heavy chain cable makersof the North of England, 
South Wales, Cheshire, Staffordshire, and Worcestershire, held their 
annual conference at Stourbridge this week, and boasted that for the 
first time in the history of the trade the operatives at all principal 
chain-making works in Eagland were now united in one society. 
They sought no unjust quarrels with capitaliste, and looked upon 
strikes as great evils. They desired the establishment of labour 
boards for the settlement of disputes, ‘‘ but should a strike in any 
district be forced, they would fight to the bitter end.” On the 
question of bogus chain certificates, the Council passed a resolu- 
tion calling upon the Board of Trade to take steps to compel all 
crane and other chains used in the United Kingdom and aboard 
British ships to be tested at public testing machines, and that it 
should be made a penal offence to issue bogus certificates with 
untested chains. The chairman expressed the belief that the 
agitation would lead to the testing and retesting of all chains 
periodically. The sweating system was d d as t 
able for ‘‘ many of the current evils” in the chain trade, and it 
was announced that no one could tell the evils produced by the 


practice. 














NOTES FROM LANCASHIRE. 
(From our own 

Manchester.—For the moment the political crisis necessarily 
absorbs prominent attention, but does not disturb the general tone 
of confidence with regard to the future so far as trade Fees ory 
are concerned. Here and there some pessimistic views still prevail, 
but for the most part the belief is strong that we are on the road 
to steady, gradual improvement and increasing activity in all 
branches of industry connected with the engineering and iron 
trades, the coal trade, as I previously pointed out, being still the 
exception. The reports I receive from nearly ali the engineering 
representatives in the district continue satisfactory as to the out- 
look, and the steady progress already being made, whilst the 
more numerous inquiries for pattern makers reported at the 
various trades union centres in Lancasbire are also indications of 
an increased weight of work in preparation in the above branch of 
industry. 

There is again a very strong tone in the Manchester Iron 
Market this week, with a further hardening in prices; but the 
actual business doing has not been more than moderate in weight. 
Lancashire makers of pig iron still report only a limited inquiry, 
and their quotations remain unchanged on the basis of about 43:., 
less 24, for No, 3 foundry, delivered equal to Manchester, Lincoln- 
shire makers, who have been selling pretty freely of late, and who 
are for the most part now heavily booked for some time forward— 
the five blast furnace companies having, I understand, about 100,000 
tons of iron sold—have again stiffened up in their prices, which have 
been farther advanced during the week 6d. perton, the minimum 
quotations being now 38s, 6d. for forge to 40s. for foundry, net 
cash, delivered Manchester. Business to a small extent has been 
put through at the advanced rates, at which makers are extremely 
firm—in fact, quite indifferent about booking. Derbyshire iron 
remains without quotable change, foundry qualities ranging 
according to brand from about 43s, 6d. to 45s., net cash, delivered 
here, Ontside brands coming upon this market show a further 
hardening up, and delivered equal to Manchester, good foundry 
Middlesbrough is not now quoted under 44s, 10d., net cash, 
although delivered on the Manchester Ship Canal it might be 
bought a trifle under this figure, whilst for Eglinton the average 
figure is now about 48s, 6d., net, prompt cash, delivered Dock 
Quay, Manchester. 

Finished iron makers generally report an increased weight of 
business cons | forward, and, with few exceptions, forges are now 
fully engaged for the present, Prices remain without quotablo 
advance, but makers, who are as a rule anticipating considerable 
further improvement in the near future, are not at all anxious 
about selling at present rates. Delivered in the Manchester die- 
trict, Lancashire bars remain firm at £5 2s, 6d.; Staffordsbire, 
£5 2s. 6d. to £5 5s.; sheets, £6 17s, 6d. to £7, and hoops, £5 15. 
for random to £6 for special cut lengths, with 2s, 6d, less fcr 
shipment. ; 
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In the steel trade not more than a very moderate weight of 
business is reported, with ordinary foundry hematites obtainable 
at 52s. to 52s, 6d., less 24 ; steel billets £4 to £4 5s, net cash ; and 
boiler plates quoted £6 to £6 23. 6d. delivered here, 

Business continues only quiet in the metal market. Prices, 
however, although there is no quotable change in list rates for 
manufactured is, are showing a stronger tone. 

The Unbreakable Pulley and Mill-gearing Company has just 
introduced several improvements in the well-known Sellars’ shaft 
coupling. This coupling, which consists of asleeve bored to receive 
two split cones, which embrace the ends of the shafts, and being 
drawn together by longitudinal bolts, close fast upon it, has been 


improved 7 decreasing the taper of the cones, and so increasing 
the grip. I understand that they now hold so firmly that coupled 


shafts can be twisted themselves beforethey will slip in the coupling, 
but as it would be difficult to. get the cones apart again for 
disconnection under these circumstances, a further improve- 
ment has been introduced, whereby the longitudinal bolts 
instead of going through both cones and finishicg with 
the head and nut outside as in the old pattern, are now screwed 
into the body of one cone and furnished with a solid collar at the 
back of the other, so that by unscrewing each bolt in turn the 
cones are fo apart. A new step-cone pulley made in wrought 
iron has also been recently patented by the above company. The 
great advantage gained by the use of this material is that 
pulleys of any size can be made quickly, whilst the saving of 
weight and perfect balancing are important features. The 
company has also been paying attention to gas engines, and 
has recently introduced one specially designed to ise 8 

by running at an exceptionally high rate of speed. his 
engine, which has been named the Gorton, has been designed to 
run at 300 revolutions per minute, and a three brake horse-power 
engine occapies only 10ft. square of floor space, and a 20-horse 
power engine about 50 square feet, whilst the weight of all siz2s of 
these engines is not more than about 3cwt. per brake horae-power. 
Another advantage gained in the high rate of speed is that the 
gases have not time to cool unduly in the cylinder, and an economy 
in the consumption of gasis secured, this being estimated at about 
21 cubic feet per brake horse-power per hour. 

Mr. John H. Widdowson, of the Britannia Works, S.lford, has 
jast introduced an improved tube-plate tapping apparatus, 
designed entirely to supersede the old sathed of cutting and 
piecing the bar to suit the different lengths of boilers, This 
apparatus consists of a bar, upon which the two taps are 
arranged to move over 3in., the ta always being in 
pitch ; that is, there is a continuous thread. Taps varying from 
2}ia. to 4in. diameter can be used on the same bar, and are inter- 
changeable, and they will tap from 4ft. 6in. to 8ft. over tube 
plates. One of these improved tube plate tapping machines has 
veen recently supplied to the Admiralty for trial at the 
Caatham Dockyard, and the officials reported that the trial tape, 
after being in continuous use for sixty days, tapping holes in the 
tube plates of boilers for the new cruiser Sere, were con- 
sidered to be an unqualified success ; 1280 holes had been tapped 
with the one set of taps, and no difficulty had been experienced in 
applying the apparatus, and the threads formed by it were quite 
= to those produced by ordinary taps, whilst they had the 
additional advantage that those in the back plate were continuous 
with those in the front plate. 

The head of the engineering department of the Bradford Tech- 
nical College—Mr. G, F. Charnock, A.M.1.C.E., M.I.M.E. —being 
desirous that his students should obtain some insight into the con- 
struction of the modern high class steam boiler, recently applied 
to Messrs, Joseph Adamson and Co,, of Hyde, for permission to visit 
their works for this purpose. This request was willingly granted, and 
last week a party of sixteen or eighteen students, accompanied by 
Mr. Charnock, spent a most interesting and instructive afternoon 
at the works at Hyde, under the guidance of Mr, Adamson himself. 
Tne various departments were gone through and explained without 
any reserve; the powerful hydraulic flanging prees, which was 
shown at work, and the splendid equipment of special tools and 
machines, including the ‘‘ newest thing” in boiler shell drilling, 
were greatly admired. Considerable attention was also bestowed 
upon the electric travelling cranes in the shell shop, which were 
constructed in the works, and which give great satisfaction, 
Messrs, Adamson rightly considering that the efficiency of the 
lifting appliances in a boiler shop is of even greater importance 
than that of the machine tools. At the conclusion of the visit, a 
hearty vote of thanks was passed to Messre. Adamson for their 
kindness, and for the trouble they had taken to render the visit 
as enjoyable as possible. 

Two to three days a week continues the outside that very many 
of the collieries throughout Lancashire are working, and four days 
may be taken as the full average in many cases. Even with this 
restricted output, which is absolutely necessary to prevent further 
accumulations to the heavy stocks already held at most of the 
collieries, supplies of all descriptions of round coal are excessive, 
with prices weak and irregular, concessions being freely made on 
nominal list rates to move away anything like quantities. At the 
fs mouth best Wigan Arley coals only in exceptional cases are 
etching more than 10s.; Pemberton four-foot and seconds Arley, 
8s, to 8s, 6d.; with common round coals ranging from about 6s, 
to 6s, 6d.; for steam and - * qualities to about 7s.; and 7s. 6d. 
for house fire descriptions. The output of slack is necessarily just 
now very small, owing to the short time worked at the pits, and 
there is rather a scarcity of fresh got slack to meet requirements 
of customers ; but there are plentiful stocks, and these come upon 
the market at low figures, se that good ordinary slack can still be 
bought without difficulty at about 3s, 6d., with better qualities 
quoted 4s. 6d. to 5s. at the pit. 

In the shipping trade prices are being cut excessively low, 
ordinary steam coal delivered at the ports on the Mersey being 
obtainable at 7s, 3d. to 7s. 6d., and better qualities not fetching 
more than about 7s. 9d. per ton. 

The Miners’ Federation is again making the Miners’ Eight 
Hours Bill a test question with all its members during the general 
election, and a manifesto has been issued reminding the miners of 
their re not to vote for any candidate who objects to support 
the Miners’ Eight Hours Bill. 

Barrow.—There is a much better tone in hematites this week, 
and a fuller business has been done. Prices are higher at 44s. 74d. 
net cash sellers, and 44s, 64d. buyers, while makers have improved 
their prices tofrom 45s, to 45s. 6d. per ton, net f.o.b, For mixed 
Bessemer numbers there has beep an increase in stocks of 451 tons, 
and they now stand at 212,584 tons, or an increase since the 

inning of the year of 42,106 tons, 

ron ore is selling very indifferently, and the deliveries outside 
the district are much restricted. Average qualities of ore are still 
quoted at 9s, per ton net at mines, 

The steel trade is fairly well employed in ship plates, billets, 
hoops, and heavy castings, but there are very few orders for rails, 
and only a limited inquiry for tin bars, A wages difficulty has 
arisen at the Barrow Works. Mr. Jeremiah Head’s award only 
fixed wages up to the end of June, and the company is only pre- 
= to keep the steel works going on the basis of these prices, 

ut the men in some departments want to revise the scale. No 
strike has occurred on the subject. 

Shipbuilders and engineers are ready for new work, The Naval 
Construction and Armaments Company has booked an order for a 
Clan Line steamer of 4000 tons, with the option of taking a second 
one, The a employed by this firm have struck work to 
the number of about 700 on a question as to certain work now 
being done by iron shipbuilders being part of their work, As 
there are two powerful trade societies, come difficulty may arise 
before the question at issue is settled. 

Coal and coke are in quiet request at late prices, 

The shipments of hematite pig iron from West Coast ports during 
the week amounted to 18,000 tons, and of steel to 4519 tons, com- 
pared with 8300 tons of pig iron and 10,269 tons of steel in the 
corresponding week of last year, an increase of 9700 tons of pig 








iron and a decrease of 5750 tons of steel. The aggregate ship- 
ments of pig iron since the i of the year bave been 
151,063 tons, and of steel 181,032 tons, compared with 203,421 tons 
and 204,988 tons respectively in the corresponding week of last 
year, a decrease of 52,358 tons of pig iron and 23,956 tons of steel, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

No change whatever is re d in the coal trade during the 
week. Silkstone house is at 83. to 93. per ton ; ordinary qualities, 
7s. 6d, to 83. per ton; Barnsley house, from 7s, to ae ton ; 
thin seams, from 6a, 6d. per ton. In steam coal, Barnsley hards 
range from 6s, 9d. to 7s, 3d. per ton; second qualities from 6s. per 
ton; grey coal, 6s. 6d. to 8 6d. per ton, ordinary qualities ; 
superior sorts, 1s, more. Manufacturing fuel plentiful and rates 


very low. 

"The South Yorkshire collieries have done a much better business 
with Holl during the half-year ending 30th of June than was 
anticipated. From the return just issued by the Hull Chamber of 
Cc it app that the weight sent to the great Yorkshire 
port reached a total of 974,304 tons, =< an increase of nearly 
50,000 tons on the corresponding period of 1894. The weight 
exported was 370,514 tons, or an increase exceeding 73,000. e 


pate increase in the business has been with Sweden and 
oO 





rway, North Russia, South America, Denmark, and 
Germany. The Danaby Main Colliery mpany still main- 
tain its place as the chief contributing colliery to Hall. Darin 


the half-year the company sent 148,584 tons, as compare 
with 98,416 tons in 1894, an increase of over 50,000 tons. 
Monk Bretton stands next with 36,556 tons, against 53,463 tons in 
1894, there thus being a fa'ling off to the extent of nearly 17,000 
tons. For the month of June the total imports into Hull reached 
203,152 tons, — 168,936 tons, which is an improvement of 
34,216 tons. ¢ business is evidently going more and more to 
the larger collieries. Daring Jane, four South Yorkshire firms 
contributed 58,942 tons, against 19,426 tons forwarded by four of 
the largest collieries in West Yorkshire. For the half-year these 
four firms sent 196 910 tons, against 68,208 sent by four of the 
leading West Yorkshire companies. The Denaby Main Colliery 
Company appear to be reaching the falfilment of their promise, 
which was to send 310,000 tons per year over the new line to the 
Hall and Barnsley Railway. 

The Board of Trade returns for June enable us to ascertain the 
business done during the first half of the year. For the month 
the value of hardware and cutlery was £142,379, against £148,428 
for the corresponding month of 1894. The principal increasing 
market was the Uaited States, which bas more than doub!ed its 
business. It is satisfactory to note that improvements are 
reported from British Possessions in South Africa, East Indies, 
and in Australasia, For the half year the total business is 
£861,055, against £900,852. Here, again, the chief increasing 
market is the United States, which has advanced from £54,991 to 
£81,893. Other increasing markets are Chili, British Possessions 
in South Africa, Eist Indies, Germany, and Australasia. Dscreases 
are shown by Russia, Holland, Belgium, France, Spain, and 
Canaries, Foreign West Indies, Brazil, Argentine Republic, and 
British North America. In steel unwrought the foreign business 
last month amounted to £161,815, against £165,473 for Jane of 
1894, The business done with United States was almost 
exactly the same as the corresponding month of the —— year, 
the respective values having been £24,568 and £24,585, the latter 
being for the last month. Australasia has doubled its trade, and 
British East Indies show a slight increase. For the half-year the 
total business is £837,770, against £891,527. The principa! market 
for the six months has been Germany, with a total value of 

150,393, against £149,453, The United States has increased from 
£111,000 to £142,403. Australasia and British East Indies have 
considerably improved, but heavy decreases are shown by Russia, 
Sweden and Norway, Denmark, Holland, and British North 
America, 

Through the courtesy of the United States Consul at Sheffield, 
the return of exports from the Sheffield consular district has been 
obtained. The total value of exports for the three months 
ending June 30th was £124,079, as compared with £73,315 for 
the second quarter of 1894. These figures show an increase of 
about 45 per cent. They admit, however, of some explanation. 


The trade for the coi nding period of last year was exception- 
ally affected by the fact that the duties im under the 
McKinley Act were then about to be rep! by the Wilson 


Tariff, and although American stocks were low purchasers 
preferred to hold their bands and wait the lower duties under 
the new tariff. The effect of this policy was more perceptible in 
cutlery than in steel, the value of cutlery exported during the last 
three months having been £32,842, against £6518 for the corre- 
sponding period of last year. Steel was taken to the value of 
£74,759 against £51,777 for the similar three months of last 
ear. 

. The improvement noted in the iron market last week steadily 
continues, Considerable sales of pig iron have taken place at 
somewhat increased rates, and the general feeling is that every- 
thing tends towards a steady revival. Orders are again coming in 
for cotton ties for the American market, which although placed 
at a very low price are acceptable as a renewal of business in a 
speciality which has for a considerable time been practically 
dormant. West Coast hematites make from 523. 6d. to 533. 6d.; 
East Coast, 50s. to 51s. per ton, both delivered at Sheffield ; Derby- 
shire, No. 3 foundry, Ye to 38s, per ton, and forge 33s. to 353. per 
ton at makers’ works ; Lincolnshire, 333. 64. to 34s. for No. 3, and 
from 31s, to 323. 6d. for forge; bar iron, £5 to £5 5s. per ton at 
makers’ works ; sheets, £7 per ton. The crucible steel trade main- 
tains the improvement mentioned lately, and the output is now 
considerably increased. Makers of special steels for the American 
market report satisfactory orders, representatives who have 
recently returned from the United States all concurring in giving 
a brighter view of the commercial situation there, 

At the annual meeting of the shareholders of Messrs. John 
Brown and Co,., Atlas Steel and Ironworks, Mr. J. D. Ellis, 
chairman of the company, stated that the coal trade of the dis- 
trict was in the most gloomy condition, and the effects of the 
great strike were still beirgfeit, Orders, he said, had been falling 
off very considerably. Some which had been sent in other 
directions during the dispute had not returned, and he believed 
that in many instances they would never come back — In 
one case an important customer who used to take 60, tons a 
year had now only given them 15,000. The coalowners of York- 
shire were a handicapped by the wages question, They 
were still paying 30 per cent. on the old prices, while all other 
districts in England and Scotland had got considerable reductions 
in consequence of the lower price of fuel. Mr, Ellis stated, with 
regard to the armour plate trade, that the new forging press 
which had been ordered from Messrs. Whitworth would be read 
by the Ist of October. This press is understood to be of 10, 
tons capacity, and will, it is believed, be the first of that magni- 
tude seabed anywhere, 

A telegram—which originally ap in the Times—has recently 
gone the round of the papers to the effect that 1000 tons of steel 
billets from Ohio had been consigned to England from the United 
Hor ee This nee — no —_ interest, not only locally 

ut all over the country, and perhaps its importance is being over- 
rated. In commercial circles here the idea is altogether discredited. 
It is a fact that Bessemer billets are produced at a lower price in 
the United States than in England ; but this is owing chiefly to the 
fact that there is an arrangement here by which competition is 
practically avoided. Steel billets, owing to the revival of trade in 
the States, have been advanced by three dollars within the last 
six weeks. But even with the increased figure they can still 
be had at from £4 to £4 10s. per ton, against the Sheffield 





rice, £5 5s. to £5 10s. The wages of steel workers in the States 

ve also gone up 10 per cent. One of our leading steel manu- 
facturers, who has just returned this week from America, states 
that there is a very great improvement in the steel and iron 
in the States. Bat he does not believe at all that this will 
them to export to Eagland. 
the States will, he thinks, be much better off during 
twelve months than they have been for years. ed 
1000 ton order, he was doubtful as to there being an 
although he said it was not improbable that some 
stocks had accumulated du the long depression, mig’ 
been required to realise even if they sold at low prices to Eng! 


customers. As a matter of fact, another Sheffield steel manafac- 
turer told me three months ago that he had a small order 
for steel billets with an American house, but this was with the view 


of proving to the people here the truth of what he said when he 
told them that the Americans could undersell the Sheffield 
makers, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE position of the pig iron trade of this district continues to 
improve, and that the revival has made considerable progress is 
indicated by the statistics which have been issued by the Cleveland 
Ironmasters’ Association for June, and which permit of a com- 
parison being made for the half year’s trade. In the first quarter 
of the year the trade was undoubtedly comer, and the 
stock of Cleveland pig iron ran up from 230,663 tons to 316,823 tons, 
or 86,160 tons in the three months; but in the second quarter 2 
better state of affairs was apparent, for each month has shown a 
decrease of stock, though only a small one in May and Jane, 
and the aggregate decrease for the quarter has only been 
16,479 tons, Still, that is better than having an excess of 
production over consumption, as was the case for eleven 
months consecutively, from May, 1894, to March, 1895, when the 
stock increased from 143 303 tons, to 316,823 tons, or 173 520 tons, 
and thus was more than doubled. It is rather surprising in the 
face of this that the prices were so well maintained. The produc- 
tion of pig iron in the North of Eagland in the last half year was 
the largest ever known, and it is remarkable that considerably more 
than half the iron made was hematite or basic, whereas if we go 
back lees than ten years we find the output of ordinary Cleveland 
pig iron more than double that of hematite, &c. Large as has been 
the production this year, the deliveries as far as regards Cleveland 
pig iron have not equalled those of the corresponding period of last 
year, for while 719,125 tons were made this year, the stock increased 
by 69,681 tons, leaving 649,444 tons delivered, whereas in 1894 of 
the 685,770 tons made, all but 832 tons were sent away, thus 
making the deliveries of 1894 nearly 36,000 tons more than those 
of the past half year. The following shows the production of pig 
iron in the North-east of England during the past half year, as 
compared with the outputs of the corresponding periods in the 
years named :— 


Cleveland Hematite, &c. Total. 

‘ons. Tons. Tons. 
1885 - 875,825 .. 341,525 1,217,350 
1889 750,876 615,235 1,366,111 
1891 743,543 576,520 »320 063 
1893 714,547 .. 649,738 1,364,285 
1804 2 oo cc co 685,770 .. .. T5Z,45L .. .. 1,686,231 
1895 eo eo 719,125 .. oe 788,547 .. oe 1,457,672 


Of the Cleveland iron produced fully 60 per cent. were exported, 
whereas only 8 per cent. of the hematite, &c., was shipped, the 
other 92 per cent. being consumed in the locality or sent inland 
by rail. Nevertheless, the exports of hematite pig have greatly 
increased, for over 20,000 tons were shipped last month, or more 
than a fifth of all the iron exported, and the 62,957 tons sent 
abroad in the last half year is nearly thrice the average of the 
ight years prior to 1893, 

he statistics for June show that out of 141 blast furnaces in 
the North-east of Eogland 85 were in operation at the end of that 
month, or four fewer than at the close of May, the four being 
those at the Redcar Ironworks, which have had to be damped 
down till the new boilers are ready. There are now nine fewer 
furnaces at work than at the commencement of the year. Of the 
85 furnaces blowing, 45 are producing Cleveland ordinary pig iron, 
and 40 hematite, &c. The following is the record of make and 
stock for the month :— 























Make of Pig Iron. 
1895 
Decrease 
June. May. 
Tons. Tons. Tons. 
Cleveland pig iron, Middlesbrough .. 102,495 112,790 10,295 
a » outside Middlesbro’ 12,584 14,324 1,740 
Pp ms whole district 115,079 127,114 12,035 
Other kinds of pig, including hematite, 
spiegel, and basic pig iron, whole 
GUNG i. oc cd ct os ee ce ER 128,308 .. 1,233 
Total of all kinds 287,154 250,422 13,268 
Stocks of Cleveland Pig Iron. 
1895. Increase or 
June 30th. May 3ist. decrease. 
‘ons. ‘ons. Tons. 
Makers’ stocks, Middlesbrough .. .. 137,647 .. 148,404 .. -5,757 
Makers’ stocks, outside Middlesbrough 11,257 .. 11,842 .. - 585 
Makers’ stocks, whole district 148,904 .. 155,246 — 6,342 
Makers’ stores, whole district 11,792 14,691 ~ 2,899 
Public stores :— 
N.E. Railway Company's .. 16,450 .. 13,950 .. +2,500 
Connal’s eo ee co «e 123,198 .. 117,111 +6,087 
Total .. 300,344 .. 300,998 - 654 


It has been officially ascertained that the average net realised 
price of No, 3 Cleveland pig iron during the second quarter of the 
current year was 34s, 6 ‘63d. per ton, or 3°96d. less than in the 
previous quarter, a result rather unex , seeing that quoted 
prices were higher in the past quarter, the average for that quarter 
being 34s. 1ld., whereas in the first quarter it was only 34s, 6d. 
Wages of neither blast furnace men nor ironstone miners are 
affected by this return, seeing that they are not ruled by the 
sliding scale, and railway rates for iron-making materials 
are unaltered. The Cleveland blast furnace men appear to 
have abandoned their scale, because the employers would 
not generally adopt the eight hours day; indeed, only four 
works have adopted it, and they are outside the makers’ 
association. The men’s executive appear to be renewing 
their agitation for the eight hours, but it is not likely that 
the employers will t it, because, as a matter of fact, it will at 
the very least add 1s. per ton to the cost of production, for 20 per 
cent. more men are needed than at works w the twelve hours’ 
shift is the rule. At one of the works where the new system has 
been adopted 358 men are employed where 300 were formerly 
engaged ; but the men claim that the increase of expense to the 
employers is not the wages of 58 men, but of 36 only, as the sacri- 
fices made by the men themselves will furnish the wages of 22 cf 
the extra men. The experience at the works where the eight 
hours has been adopted is not such as to impress the other makers 
in favour of the new system. 

The price of No. 3 Cleveland g.m.b. pig iron for prompt f.o.b. 
delivery has this week been 35s. 9d. per ton with merchants, and 
an odd maker would accept this also ; but, as a rule, 36s. has been 
their price both for prompt delivery and also for delivery over the 
remainder of the quarter, but they are not very ready sellers for 
forward delivery, as they expect to be able to get. more money. At 
the same time consumers are anxious to buy for forward delivery 
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as the tendency of prices is upwards. Cleveland warrants have 


been very steady all the week, and have not been readily obtain- 
able under 363. No. 4. Cleveland foundry pig iron is at 34s, 9d., 
and grey forge at 333. 9d. for prompt delivery, but 3d. more has 
to be paid for August-September delivery, and it can be got. 
The hematite pig iron trade is very strong, and shipments are 
improving at the same time that the local steel trade is becoming 
brisker. For M. Nos., 433, is now quoted, and it is very little that 
can be obtained at 42s, 94. Rubio ore is not quite so strong as it 
was, and there are sellers at 123. 4}d., delivered at Tees wharves, 
and even 12s, 3d. is not refused, the rates of freight having become 
easier in sympathy with the lower rates to the Black Sea. Bilbao- 
Tyne has been done at 5s.; Bilbao-Middlesbrongh at 53, 3d.; 
Se 83. : 
steel manufacturers, as a rule, are doing well, and more 
than maintaining their prices, especially for plates and angles, 
which are quoted :—Ship plates, £4 15s.; boiler plates, £5 15s. ; 
and ship angles, £4 12s. 6d. per ton, all less 24 per cent. and f.o.t. 
The Weardale Iron and Coal Company are about to proceed with 
the erection of a new plate mill at their Tadhoe Works. It will 
be near the new cogging mill, and in a much more convenient 
situation than the present mill. The new mill will be able to roll 
plates as a as any that are now made in the country, and the 
company will thus be able to accept a class of orders which hitherto 
they could not touch. 
Some finished iron manufacturers give a more favourable report 
of their business, and are more hopeful, and prospects are said to 
be better for ironfounders, A rumour has been afloat that one of 
the leading establishments in the North of England had secured a 
very large order for bow! chairs, in fact, the quantity was put at a 
hundred thousand tons, but, unfortunately, no order for chairs has 
been obtained, though it is expected thata considerable‘contract will 
be divided among the founders in this district. Shipbuilders are 
doing well on the whole, not only in the constraction of new 
vessels, but also in the repair of old st Pipe-f 3 are 
generally well occupied, but general engineers continue to find 
trade very dull. The laying down of the whole of the permanent 
way of the Wear Valley Extension Railway from Stanhope to 
Wearhead has now been completed. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE Glasgow pig iron market has been comparatively firm, and 
the improvement in prices which took place last week has been 
maintained. Warrants were inclined to be a little easy at the 
opening on Monday, but mg | soon gathered in strength, and a 
fair business was done at 44s, 5d. to 44s. 64d. cash. It is usual on 
the eve of the annual trade holidays to close speculative accounts 
or adjust them in such a way that they will not cause any uneasi- 
ness to those on holiday. The operations requisite to accomplish 
this generally involve considerable purchases of warrants, and the 
market is understood to be influenced to some extent this week 
by transactions of this description. The demand for Cleveland 
warrante is fair and the prices are a little better. A considerable 
quantity of Middlesbrough hematite has changed hands in the 
last few days, but there does not appear to be much pressure to 
secure hematite on the part cf consumers, who will now havea 
good deal of idle time resulting from holidays. 
There are 76 furnaces in blast, compared with 75 last week, and 
23 in the corresponding week of lest year. The small number 
blowing a year ago was due to the colliery strike. 
The prices of makers’ special brands are in a number of cases 6d. 
to 9d. higher. G.M.B., f.0.b. at Glasgow, No, 1, is quoted 46s. 
= ton; No. 3, 43s. 6d.; Carnbroe, No. 1, 46s.; No. 3, 44s.; 
yde, No, 1, 48s. 6d.; No, 3, 45s, 6d.; Gartsherrie, Calder, and 
Summerlee, Nos. 1, 503. 6d.; Nos. 3, 46s. 6d.; Coltness, No.1, 
52s.; No. 3, 493.; Gle ock at Ardrossan, No. 1, 49s.; No. 3, 
45s,; Eglinton, No, 1, 46s, 6d.; No. 3, 44s. 6d.; Dalmellington at 
Ayr, No. 1, 46s.; No. 3, 44s.; Shotts at Leith, No. 1, 528.; No. 3, 
49s.; Carron at Grangemouth, No. 1, 54s. 6d.; No. 3, 49s, 6d. 
The market for finished iron and steel is steady to firm. A 
decidedly more hopeful spirit animates this branch of the trade, and 
the expectation is that when the holidays are over, a fair demand 
—— experienced, 
e placing of a number of good shipbuilding contracts in the 
last few days will have a good effect on a variety of industries, 
including thesteel trade. e Fairfield Shipbuilding Company has 
contracted with Sir Donald Currie and Co. to build a steamer for 
the Castle line, for the Cape service, in dimensions somewhat larger 
than the TantalJon Castle, which is a screw steamer of 
tons gross, Meesrs. Charles Connal and Co., of Whiteinch, 
are to construct a steamer 400ft. long, and from 5000 tons to 6000 
tons, which is to be employed in the frozen meat trade for a 
Liverpool firm. An order for a large steamer is reported to have 
gone to Messrs, A, Stephen and Sons, of Linthouse, while Mesers. 
William Hamilton and Co., of Port Glasgow, have secured an 
order to build a steamer of 4000 tons, in addition to two others of 
a similar size for which they formerly contracted. Other contracts 
are also reported to have been placed, so that the prospects of 
this important industry are satisfactory. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A WELL-SUSTAINED demand continues for steam coal and second 
qualities, but inferior and house coal are in little request. Anthra- 
cite is advancing in favour, and while Swansea is continuing its 
exports to San Francisco, some interest has been aroused by 
exports of this class of coal to Germany. The impression is 
strengthening that a good future awaits anthracite, but probably 
not until the best steam coal measures show more signs of exhaus- 
tion than they do at present, and it will be some years before this 


es . 

The’ Dowlais Company has now won the “‘ 4ft.,” in addition to 
other important seams at the new colliery, Aberdare Junction, 
and this fine area ensures an ample supply for half a century, and 
is well placed for railway service in all directions, 

The slackness in the demand for dry and superior coals tells 
seriously in many parts of the district, and liberal concessions are 
being made to buyers in order to keep things going. I note, too, 
in many ony an increasing stocking of small steam. A sugges- 
tion has made which appears worth experimenting upon, 
that if small coal were wetted and brought under great pressure, by 
hydraulic press say, into blocks, it would at all events stand 
exposure better, and possibly be of more saleable value. 

Large steam keeps up well in price in all quarters, Last week, 
owing to a good demand by Government and others, quotations 
continued firm. Government contracts have been placed within 
the last few days for 20,000 to 25,000 tons of coal for bunkering 
the British fleet during the forthcoming naval marceuvres. Cardiff 
coal shipments last week again exceeded 300,000 tons, out of which 
Barry contributed close upon 86,000 tons. From the Swansea 
district 35,236 tons were dispatched, including 8310 tons to San 
Francisco. Newport, Mon., shipped 41,953 tons foreign, and 
20,690 tons coastwise. The Swansea coal shipments were princi- 

y made up of consignments to France, Germany, Italy; Greece, 
ersian Gulf, and United States. 

The latest prices on Change, Cardiff, were as follows :—Best 
steam coal, 10s. to 10s. 6d.; seconds, 93. 3d. to 9s. 9d.; dry coal, 
8s, 3d. to 8s, 9d.; best small, 4s, 3d. to 4s, 6d.; seconds, 4s.; dry, 
3s, 6d. to 33, 9d. 

The rate, I understand, at which coal has been tendered for to 
the Navy has been uniformly 9s. per ton gross register per month, 
Chartering has been active in consequence of needing steamers for 


PHE ENGINEER. 


Best Monmouthshire is selling at 8s. 6d. to 8s, 9d.; seconds, 
7s, 6d, to 88. House coal prices at Cardiff are :—Best, 9s. 6d. to 
10s.; No, 3, Rhondda, 93, 3d. to 93. 6d.; brush, 7s. 6d. to 7s, 94d.; 
small, 63, 3d. to 6s, 6d.; No. 2, Rhondda, 7s. 6d. to 83.; through, 
6s, 3d. to 6s. 6d.; small, 4s. to 4s. 6d. Swansea = eer for steam 
are 9s, to 93. 6d.; seconds, 8s. to 93.; No. 3, Rhondda, 10s. to 
103, 3d.; anthracite, best, lls. to 12s.; second quality, 10s. to 
103, 6d.; ordi: large, 8s. 9d. to 9s. 6d., Swansea, f.o.b., cash 
in 30 days, less 24. 

Patent fuel is in moderate demand at last prices. Cardiff and 
Swansea from 10s. to 10s, 6d. Cardiff, Swansea, 103, 3d. to 10s, 6d. 
Swansea shipped an average quantity to France, Italy, and Greece 
last week. 

Coke has shown no feature worthy of notice, prices remain ; and 
little movement is expected until a distinct improvement is shown 
in the iron and steel trades. 

In pitwood there has been a distinct firmness in price, and as 
much as 17s, 6d. has been paid, Cardiff, for best wood. Consign- 
ments coming in are small, principally owing, I hear, to the 
harvesting operations in France, and higher figures are probable, 
Quotations range, Cardiff from 163, 6d., Swansea 17s, 

In iron and steel there has been little life since my last report, 
the only noticeable cargo having been one of about 1500 tons 
wrought iron from Newport, Mon., to India. In steel bar, which 
is now the staple, I have noticed a few trucks here and there, but 
the gross quantity sent has not been of much account. 

Rails continue conspicuous by their absence, and sigas of 
orders being placed are few. I see that a local contemporary 
notes the arrival in the district of an inspector of Indian rails, 
which may mean business. It would appear likely that the 
demand for steel bars for the tin-plate works will improve. 
This would be most acceptable, as I regret to record a good deal 
of low wage, and consequent soffering prevailing in various iron 
districts. 

The attention of steel workers is concentrated upon the attitude 
of tin-platers, and this week my report must be regarded as indi- 
cating decided improvement, 

A better condition of things is exhibiting itself in the whole of 
the tin-plate districts, with the exception of Kidwelly. Last week 
some of the men agreed to resume work at a reduction of 124 per 
cent. and three sheets, equal to 15 per cent., and this called for 
protest from the Tin-platers’ Union, and 500 Llanelly men went to 
demonstrate. There was a e@ procession, and a good deal of 
speech-making, the point of which was, insisting upon the list of 
1874 being generally adopted, or abstention from work. Since 
this demonstration the works are partially active, and disorder] 
scenes have been common on the part of the men, who will not wor 
except onthe 1874list. This list is now being adopted in several works, 
Margam and Mansel! Works are starting on this list. At Morristown 
the men have been conceded their own terms, Mr. Williams stating 
that he did so to prevent Welsh workmen emigrating to the States, 
It was also pried that the disputes at other works in the disttict 
will be settled in a fewdays. The 1874 list came into operation on 
Monday at the Villiers, Baglan Bay, Gwalia, and Earlswood Works, 
but the men at the Vernon have not arranged. Another mill will 
start at Earlswood forthwith. Business at Briton Ferry Steel 
Works has been quite up to the average. Two items in the week’s 
tin-plate trade show well:—Shipped, 84,407 boxes; received from 
works, 70,367 boxes; present stock, 175,679 boxes. 

On ’Change Swansea this week it was a matter of agreement 
that the strike will collapse shortly, and trade revert to its 
previous condition, in which case it will be a case of the survival of 
the fittest, and further stoppages will be inevitable unless there is 
a thorough improvement in trade. Considering the number of 
works resuming operations, there will be a further demand for tin 
bar, Quotations are:—Bessemer £3 15s,, Siemens £3 183, to 
£4. ‘Tin-plate makers’ quotations are as follows :—Bessemer 
cokes, 9s, 6d. to 10s.; Siemens, 9s. 9d. to 103.; ternes, 17s. 9d. 
to 21s. 9d. Charcoal, best, 10s. 9d. to 12s, 9d. Block tin, 
£63 17s. 6d. to £64. All iron and stesl quotations are 
unchanged, the fact being that all productions are at their mini- 
mum, Steel rails at £3 123. 6d. offer an inducement which, if any 
trade were moving about, would soon be taken up. I see that large 
stocks of Bilbao ore are coming in, Dowlais taking the lead ; and 
several ‘oes are coming for Cyfarthfa, Pig iron and crop ends 
——_ being imported from Harrington, and other districts, into 

es. 
I am very pleased to hear that the able general manager at 
Cyfarthfa, who had a serious and sudden illness last week, is pro- 
gressing well, and is ex to be able to be removed home by 
the end of the week. r., William Evans, in addition to multi- 
farious duties at Cyfarthfa, presided last week over the Coalowners’ 
Association at Cardiff, and journeying immediately afterwards to 
London, was prostrated by a severe attack of bronchitis. He is 
an important factor in the iron world, and general satisfaction has 
been expressed at his recovery. 
Brecon is going in for an extended reservoir for its water supply. 
The Taff Vale Railway begins the half-year with a decrease in 
mineral and an increase in passenger traffic. 
The Newport-Abercarn report has just been issued. The output 
for the year was 449,638 tons, The balance of the profit and loss 
account—a small one—is carried forward. ‘'Grave difficulties 
have been encountered owing to an extensive ‘squeeze’ having 
taken place over the whole of the east district, necessitating con- 
tinuous and expensive repairs.” 
The Swansea Harbour Trust Report for Jast month is very satis- 
factory, considering the tin-plate situation. It has been decided 
to expend £5500 in improvements on the east side of the Prince of 
Wales Docks, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

CONTINENTAL iron business, though still wanting in animation, 
exhibits a little more firmness with regard to prices. 
From the Silesian iron market rather unfavourable accounts 
have again been received, last week’s business in raw and finished 
iron having been decidedly flat. The steel works form an excep- 
tion, being in fair activity, and some good orders were placed at 
tolerably satisfactory quotations, There was talk of an advance 
in prices for some sorts of iron, but up to date no such thing has 
happened, producers wisely preferring to wait till the condition of 
the iron market has become more settled. 
The situation of the Austro-Hungarian iron industry has not 
altered since last week, the pig iron trade remaining quiet so far 
as new orders are concerned, and there are not many good a 
either in the manufactured iron or in the rail department, as large 
specifications do not seem at present to be required. List quota- 
tions are the same as previously reported. 
No material change has taken place on the French iron market 
since last week. In pig iron the business continues slow, and 
there is also but a moderate demand coming in for malleable iron, 
while prices, though low, continue pretty firm. In Paris merchant 
bars are quoted 145f. to 150i. p.t.; girders, 155f. to 160f. p.t., but 
in some instances less has been paid. 
A good deal of depression can still be noticed in the Belgian 
iron trade, though for some articles—rails for instance—a slightly 
better demand has been reported upon the week. The business 
done on foreign account is considered as comparatively satisfactory. 
Current list rates are, for Luxemberg foundry pig, 48f. p.t.; forge 
pig, 48f. pt ; merchant bars, No. 2, f.o.b., Antwerp, 110f. p.t.; 
No, 3, 115f. p.t.; the same, free Belgian stations, No. 2, 112°50f. 
.t.; No. 3, 117°50£. p.t.; girders, f.o.b., Antwerp, 107°50f. to 
10f. p.t_ Heavy plates for export, No, 2, 125f. p.t.; No. 3, 145f, 
a — “a free Belgian stations, 140f. to 142f, p.t.; steel 


Sf. p. 
The conitition of affairs on the Rhenish-Westphalian iron market 
is still far from satisfactory, on account of the scarcity of large 
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part of producers, who, as a rule, prefer a restriction of output to 
accepting the ruinous prices so frequently offered them. 

The iron ore trade is languid, Siegerland as well as Nassau sorts 
remaining weak of sale. Quotations are, for spathose iron ore, 
M.7 p.t.; roasted do., M. 10 to 10°20 p.t. Nassau red iron ore is 
quoted M. 9 p.t. as before. Luxemburg-Lorraine te is rather 
stiffening in prices, and fetches M, 2°60 to 3°20, and 8°40 p.t. net at 
mines, 

The pig iron trade does not present any rovel features this 
week, and the condition of prices has not improved. Spielgeleisen, 
10 to 12 p.c. grade, is offered at M. 50 to 51 p.t. ; Rhenish- West. 
ee forge pig No. 1, M. 45 pt ; No. 3, M. 42 p.t.; hematite, 

- 63 p.t.; foundry pig No. 1, M. 63 p.t.; No. 3, M. 54 p.t.; 
iy M. 44 p.t.; hates, M. 48 p.t.; Luxemburg forge pig, 

a ote 

A fairly animated tone has been maintained in the different 
branches of the manufactured iron trade, and bars have been im- 
proving lately. Inland demand is good, and on foreign account a 
tolerably satisfactory inquiry has likewise been experienced. 
Girders remain in active request, but prices are exceedingly de- 
pressed. Plates are for the present in a weak state, although a 
slight increase in demand may be reported, and in the sheet trade 
a similar condition prevails. In the wire business foreign demand 
shows an improvement, and prices have shown a stiffening ten- 
dency. Rivets continue dull in consequence of over-production. 
Machine and construction shops are only partially well employed, 
while the wagon and locomotive factories appear to be in quite a 
brisk activity, and there is more work holding out. 

The following are the latest list quotations per ton at works :— 
Good merchant bars, M. 100; angles, M. 110; girders, M. 83 to 
87 ; billets in basic and Bessemer, M.73 to 75 ; hoops, M. 102 to 
107 ; heavy plates for boiler-making purposes, M. 130 to 140; 
tank do., M. 125 to 130; steel plates, M. 115; tank do., M. 110; 
sheets, M. 135 to 140; in steel, M. 115 to 125. Iron wire rode, 
common quality, M. 110 to 120; draw wirein iron orsteel, M. 95; 
wire nails, M. 113 to 115; rivets, M. 130, in some instances M. 140; 
complete sets of wheels and axles, M. 270 to 280; axles, M. 200; 
steel tires, M. 195 to 200; steel rails, M. 108 to 110 ; steel sleepers, 
M. 106 ; fish-plates, M. 112 to 120 ; light section rails, M. 95 to 100, 

Regarding the foreign trade of Russia, it has been stated that 
the value of import, during the first four months of the present 
year, amounted to 114,545,000 roubles, against 122,060,000 roubles 
in the year before ; value of export was 180,526,000 roubles, 
against 193,402,000 roubles in 1894, total value of foreign business 
being 6 per cent. lees than for the same pericd the year before. 
The goods exported were :—Victuals, in value, 104,190,000 roubles, 
against 126,674,000 roubles last year ; raw and finished materials 
valuing 65,291,000 roubles, against 58,392,000 roubles last year ; 
cattle, valuing, 4,295,000 roubles, against 2,850,000 roubles in 1894, 
and hardware worth 6,780,000 roubles, against 5,512,000 roubles. 
Import chiefly consisted in iron and steel, of which 5,110,000 pud 
were imported ; cotton, 2,533,000 pud; fish, 1,674,000 pud; 
machines, 1,387,000 pud ; tea, 807,000 pud ; and wool, 344,000 
pud. Figures regarding the value of import have not yet been 








published, 

Shipments of Spanish iron ore and iron from Bilbao were :— 

1892, 1898. 1894, 

Tron ore to Tons. Tons. Tons. 
Great Britain .. 2,651,318 2,999,907 8,072,430 
Holland 766,802 568,739 701,951 
France 390,319 329,817 829,107 
Belgium 75,249 108,089 83,485 

Germany .. .. 1,197 _ - 

United States o 

America. . 34,164 10,468 £63 
Total .. 8,918,544 4,016,965 4,187,586 


Of the ten existing blast furnaces, seven have been in blow in 
1894, producing 175,000 t. pig iron, of which was exported. 





1892. 1893, 1894. 
Pig iron to Tons. Tons. Tons. 
Germany .. ss ws 7,481 7,156 8,948 
Italy 16,571 14,650 19,908 
France.. 16,593 6,983 6,299 
Belgium = lay 10 980 1,729 
Low Covntries.. - 7,629 1,192 3,183 
Great Britain . 13,753 . 1,005 6,435 
Together, including other coun- 
Cries. 6. ce ce ce ce, co 63,287 31,966 46,472 


Of the 8943 t. that have been sent to Germany in 1894, only 3000t. 
were for home consumption, the remainder being sold to Austria- 
Hangary, vid Hamburg. The 3133 tons that were shipped to 
Holland all went from there to Germany. [Export in finished 
articles of iron and steel to the Spanish colonies has not improved, 
being confined to 585 t. steel girders and merchant bars, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. ° 


THERB was a small attendance on ’Change to-day, in consequence 
of the Birmingham Quarterly Meeting taking place to-morrow— 
Thursday. There is no change to report in the demand for steam 
coal, There were moderate inquiries and prices easier, The coal 
shipments for the week have been good, over 70,000 tons of coal 
and 4190 tons of fuel having left the port. rr an improve- 
ment has taken place in the working of the collieries of eastern 
and western Monmouthshire. The principal shippers have heavy 
stemson. A large quantity of iron ore has been exported. 

The Ross, Radnor, St. Aubin, and Ely Rise, have discharged 
cargoes at the Ebbw Vale Wharves, and the Refugio and Minnie 
Irvine at the Blaina Wharf. 

After keen competition, the order for carrying out the extensive 
repairs to the Reggio have been secured by Messrs. Mordey, 
Carney and Co. The Aloedene and Hornby Grange have occupied 
the Union a the Eiffel Tower Mordey and Carney’s, 
whilst Messrs. Thompson and Hawkes have been attending to the 
Loch Doon, and Mr. C, H. Bailey the Ben Ledi. One of the large 
coal hoists now being erected in the Alexandra South Dock is 


rapidly nearing completion, 

Prices ruling on ’Change verry | (Wednesday) were as follows:— 
Coal: Best steam, 8s, 3d. to 8s. 9d.; seconds, 8s.; best house coal, 
10s, to 10s. 3d.; dock screenings, 4s. 9d.; colliery smail, 4s, 6d.; 
smiths’ coal, 6s. 6d.; patent fuel, 103, 3d. Pig iron: Scotch war- 
rants, 443, 6d.; hematite warrants, 44s, 7d., f.o.b, Cumberland; 
Middlesbrough No. 3, 35s, 10d. prompt; Middlesbrough hematite, 
433, Iron ore: Rubio, lls. 6d. to 11s. 9d.; Tafna, 103, 9d. 
to 1ls, Steel rails, heavy sections, £3 12s, 6d.; light sections, 
£453, Tin-plate bars, £3 15s,; Siemens tin-plate bars, best, £3 18s., 
a!l delivered in the district, cash less 24 per cent, Tin-plates: 
Bessemer steel coke, 98 9d.; Siemens coke finish, 10s.; 
ternes, per double box, 28 by 20c., 183, 6d. to 20s, 6d, Pitwood, 
16s, 6d. to 17s. London Exchange Telegram: Copper, £43 5s, 9d.; 
Straits tin, £63 10s. Freights without change. 








Tue annual meeting of the Socicté des Amis des 
Sciences was recently held in Paris. The Society was founded by 
Thénard in 1857, for the pu: of affording assistance to men of 
science or their families. It numbers more than two thousand 
members or subscribers, and since its foundation has distributed 
nearly £50,000 to deserving investigators. Grants are only made to 
persons who have had papers or memoirs presented to the Academy 
of Sciences, or who have published papers of equal merit to those 
approved by the Academy. The Society lays stress on the fact 
that the grants must not be regarded as charitable doles, but as 
rewards for services to science, and of a similar nature to the 
pensions which a oo ul country gives to its servants. The awards 
are therefore publicly announced, and are looked upon as honours. 





orders, and there seeme to be a certain reserve practised on the 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 5th, 

yE American iron trade has been almost panic- 
stricken with the unexpected advance in iron and 
steel prices. Billets have advanced almost 50 per 
cent. Bessemer pig rose to an alarming price. 
Even foundry and forge shot up without notice 
and stocks are disappearing. Large buyers p 
some of the largest orders this week they have 

laced for three or four years for billets, pig, 

lates, shapes, skelp, bag ag and cast i 

here is no telling where this rush may ran to. 
To-day’s tlegras from interior points show no 
decadence of the demand. a bo is 
going on, the policy of purchasersevidently being 
to cover all orders as received. Rails, es; ] 
for electrical roads, continue in active demand ; 
so much so, that there are now large require- 
ments on the market that cannot be taken care of 
just now. The price of coke has receded a little 
to 1°15, 1°25. Bar, sheet, rail, and pipe mills 
are sold up one to two months, A large volume 
of orders are in sight this month, and to all 
appearances the placing of them will harden 
prices. Advices from Western Pennsylvania, 
Wheeling, Cleveland, Chicago, and other Western 
points, all show unusual activity. Small shops 
and factories are as a rule at full work, the first 
time in two years. The ease in money markets 
helps to swell the volume of business, The 
anthracite coal trade is dull. The bituminous 
output is again increasing. 








LAUNCHES AND TRIAL TRIPS. 

At half-past nine o’clock on Saturday morning 
Messrs, Harland and Wolff launched from the 
northern end of the Queen’s Island a large steel 
screw steamer built to the order of Messrs. 
Frederick Leyland and Oo., of Liverpool, for 
their Liverpool and Boston trade, The vessel, 
which is the second longest cargo steamer afloat, 
is 512ft. in length, and her tonnage is about 
8730. She will have four Dy masts, schooner 
rigged, and be fitted with all the most approved 
appliances for the working of ship and cargo, as 
a as with a complete installation of electric 
light. Her machinery consists of a set of triple- 
expansion engines constructed by the builders, 
As she was leaving the ways the vessel was 
named the Victorian by Miss Teresa Cullen, the 
daughter of the vice-chairman of the company. 
The owners were represented by Mr. Cullen and 
Mr. Neville Evans, the superintending engineer. 

On Thursday week the trial trip of the steam 
yacht Monsoon took place. She has been built 
by Messrs. Summers and Co., Southampton, for 
Lieut. W. N. Diggle, R.N. The dimensions of 
the yacht are as follows:—Length, 138°5ft.; 
breadth, 19°125ft.; depth, 11°lft.; tonnage, 
yacht measurement, 235 ; tonnage, gross register, 
171. The diameters of the cylinders are 15hin. 
and 30in.; stroke, 23in. ‘Ihe boiler is 10ft, 
diameter ; length, 9ft.; working pressure, 100 lb.; 
total heating surface, 856ft.; total fire-grate, 
38ft. The propeller has blades 8in, diameter, 
pitch 12ft, 6in.; surface, 18 square feet, Her 
draught on trial was:—Forward, 8ft. 7}in.; 
aft, 10ft. 4fin.; mean, 9ft. 64in.; displacement, 
280 tons. Weights on board: Coal, 40 tons; 
water, 6} tons; ballast, 30 tons. Mean steam 

ressure, 96; vacuum, 25; revolutions, 110. 

ean speeds on four runs, 11°014; mean indi- 
cated horee-power, 266, 

On the 8th inst. Messrs, Ropner and Son, 
Stockton-on-Tees, launched a fine steel screw 
steamer, the dimensions of which are as follows, 
viz.:—Langth, perpendiculars, 330ft.; breadth, 
extreme, 45ft.; depth moulded, 29ft. 6in. She 
has been built to the order of a Norwegian firm, 
Messrs, Ropner and Son having built several 
other steamers for the same owners; the vessel 
is built off the spar decked rule and has poop, 
bridge, and tog-gallant forecastle, The saloon 
and cabins for captain and officers will be fitted 
up in the poop, and the accommodation for engi- 
neers will be provided amidships, the crew being 
berthed in the forecastle as usual. She has a 
double bottom on the cellular principle for water 
ballast, and has been designed to carry a dead- 
weight ~—— of 5550 tons on Lioyd’s summer 
freeboard. The vessel will have all the most recent 
appliances for the expeditious and economical 
loading and unloading of cargoes; has direct 
steam windlass, steam steering gear amidships 
with powerful screw gear aft, four steam 
winches worked by a multitubular D, boiler, 
stockless anchors, &c. She will be fitted with a 
set of triple expansion engines by Messrs. Blair 
and Co. The vessel was named Florida by Mrs. 
Schylder, wife of the captain of the sister steamer 
launched last month. 

Oa bag sang | July 3rd, the s.s, Fernfield, 
built by Messrs, Furness, Withy, and Co., West 
Hartlepool, went out on her trial trip and had a 
very successful run. The speed attained over a 
run of eighteen miles was 11°96 knots, The 
vessel is a substantial type of a modern cargo 
boat, measuring over 340ft. in length, with a large 
measurement and deadweight capacity, and is 
built throughout of Siemens-Martin steel to the 
highest class at Lloyd’s, and every care has been 

en in designing the vessel to construct her as 
strong as possible for the heavy deadweight trade. 
The vessel is built on the web frame system, with 
cellular double bottom all fore and aft, and sub- 
divided at intervals, the after peak being also 
available as a tank, The main and fore holds are 
divided by steel water-tight bulkheads, efficiently 
stiffened by an iron longitudinal division, The 
ter portion of the shell plating is in 24ft. 
engths, and is efficiently backed up by strong 
and aft, the topside plating. being extra 'thick to 
an e topside ing ex ick to 
withstand the Leary Atlantis trate. The bottom 
plating is also thicker in way of the ballast tanks, 
to allow of the vessel lying aground whilst load- 
ing. The whole of the weather decks, tank top 
floor plates, &c., are also of extra thickness, an 
the hatchways are of a sizo to take in the bulkiest 
cargo. Large steam winches, patent steam steer- 
ing _— pote a hand stee eo aft, steam 
windlass, large donkey boiler, an tent stock- 
less anchors are fitted. The vessel is rigged as a 
masted schooner ; and to make her available 
or bridge and canal work, the topmasts are made 
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to telescope into the lower masts, The 

and boilers were fitted by Messrs. Blair Co., 
of Stockton, who were represented on this occa- 
sion rv Bag Reed. The machinery 
smoothly throughout the trial, The ship has been 
constructed under the careful supervision of 
Captain McFee, on behalf of the owner, Mr. F. 
Woods, of London, who was on board, and who 
expressed his satisfaction with the vessel at-the 
conclusion of the trip, The following friends of 
the owner were present :—Messrs, J, R, King, 
Reading ; J. Edwards, London; W. Dunning, 
Rochdale ; J. King, Manchester ; and the builders 
were ey ogre by Mr. H. Withy, J.P. The 
Fernfield is commanded by Captain Watson, who 
served his apprenticeship with Mr. Woods in 
sailing vessels, 








THE PATENT JOURNAL. 
Condensed from “The Iustrated Ofleial Journal of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name address of the communicating party are 


27th June, 1895, 
a Liyoteum and Cork Carpets, J. Ingleby, 


8. 
12,484. Bawpacz Rouvier, C. A. Henderson, Edin- 
burgh. 
12,435. Por, E. E. Hoffmann, Berlin. 
12,486. Currs, J. Jackson, Glasgow. 
12,487. Motors, W. H. Watkinson, Glasgow. 
12,438. Venritators for CuLverts, &c., W. Weaver, 


London. 
12,439. Dyzino Srurra, F. W. Golby.—{N. Piveteau, 
France.) 
12,440. Supportine Bicycies when at Rest, A. Lucas, 
London. 
12,441. Vatves, W. P. Smith and E. Gear, London. 
12,442. CoLournine Matrers, Brooke, Simpson, and 
Spiller, Ld., and W. 8. Simpson, London. 
12,443. Key Rovos, W. A. Landau.—(Von Stein aud 
Co., Germany.) 
7, Apparatus for Recervine Sounp, C. Villard, 
mdon. 
12,445. Pwxomatic Tires, A. Maltby, London. 
12,446. Leap Penci1s, T. Wilson, Manchester. 
12,447, Apparatus for CLeanino Knives, L. Galloway 
and J. Emsley, Manchester. 
12,448. Osratnine Souiprry, R. W. Papineau and The 
echnical Association of London, Limited, West- 
minster. 
—. PickurnG of Meat, H. V. Rom and G. Henkel, 


ndon. 

12,450. Toorn Brusues, C. Brothers.—(C. M. Brothers, 
Cape Colony.) 

12,451. Inon Topes, R. W., T. 8., and W. H. Lewis, 
London. 

12,452. Extraction of Leap, H. E. Fry, J. David, and 
C. le Doux, London. 

12,453. Borries for Contarnine Liquips, J. R. Meadow- 
croft, London. 

12,454. Hor Water CirncuLaTion Apparatus, A. M. 
Bushell, London. 

12 eo Repuction of Merauuic Sanps, A. A. Dickeon, 

mdon. 

12,456. Pranorortes, H. G. Miller, London. 

12,457. Rotiinc Saget Merat, A. J. Boult.—(F. Menne, 
Germany.) 

12,458. PHoroorarHic Cameras, The European Blair 
Camera Company, Limited, and T. H. Blair, 
London. 

12,459. ManuractureE of Boots, J. Mawbey, London. 

12,460. Caravans, H. W. Mason, London. 

12,461. Apparatus for Treatinc Paper Purp, L. de 
Naeyer, London. 

12,462. Removine BiackwEaps from the Sxm, H. 
Jonas, London. 

12,463, ConTRoLLeRs for Steam Enotnes, K. Moscicki, 
London. 

12,464. Hay-makrnc Macuine3, A. C. Bamlett, 
London. 

12,465. Propuction of Nitrites, A. Zimmermann.— 
(The Chemische Fabrik auf Actien vormals B, Schering, 
Germany.) 

12,466. Latue for the Uszof Watcumakers, J. E. 
Hopthrow, London. 

12,467. Derermuyinc the Viscipiry of F.vips, E. 
Edwards.—(B. Weiss, Germany.) 

12,468. Current Surpiy of ELecrric Raitways, A. 
Miller, London. 

12,469. Evecrric Ratway Veustcues, A. Miiller, 
London. 

12,470. AntiFic1aAt NitaoceNovus Manurg, H. Mehaer, 


mdon. 
12,471. MerHop of Propucine Nirripes, H. Mehner, 


mdon. 
12,472. Ventitatine Device for Boots, C. Ghys, 
ndon. 


28th June, 1895. 


12,478. Waren Apparatus for Lavatory Basins, A. 
Long, London. 

12,474, PNecmatic Tires, J. Adair, Waterford. 

12,475. Gutty Traps, 8. H. and M. J. Adams, York. 

12,476. Letrer Receivers, J. W. Blake, 

12,477. Insutation of Storace Ceiis, K. J. Tarrant 
and C.R G. Smythe, London. 

a Hann Wueets for Vatves, B. Rhodes, 

mn: 


on. 

2,479. Apparatus for Szparatine, J. C. Spence, 
ndon. 

12,480. Metatiic Sturrixa Boxes, J. Cuthill, 


undee. 

12,481. Preservinc New Mi1k, D. Temple and E. H. 
Taylor, Dublin, 

12,4¢2. Saw Teers, W. Junge, London. 

12,483. Brake for Trams, J. F. Russell, London. 

12,484. UpHotsTerep Furniture, G. A. Farini and 8. 
Hawkins, London. 

12,485. Apparatus for Trusstnc Casks, A. Dunbar, 
Liverpool. 

12,486. CinpeR Sirrers and Asues Receivers, E. 
Taylor, Blackburn. 

12,487, Sarr and Cottar Srcp, F. Hitchmough, 
Liverpool. ° 

12,488. WasHInG PHotTocRapPuic Prints, G. F. Wynne, 
near Wrexham. 

12,489. Trawt Nets, W. Johnston, Glasgow. 

12,490. Macuingery for Dryina Correz, M. Blake, 


Glasgow. 
12,491. Means for Locxine Nuts, C. B. Trye, Birming- 


12,492. Looms for Weavixe, C. Thompson, Halifax. 

12,493. Hooxs and Eves, J. A. Hawkins, Halifax. 

— Roiears for Orrice, F. C. Robertshaw, Brad- 
‘ord, 

12,495. Crurcuess, F. L. Croft, Bradford. 

12,496. Vatves for Steam Encines, W. D. Wight, M. 
B. Wild, and T. Rydor, Manchester. 

12,497. Cups and Saucers, P. Knickmeyer, Glasgow. 

12,498. ExectricaL InsutatTinc, M. Metrowsky, 
London. 

12,499. Ho.pers for Evecrric Lapa, E. A. Browning, 
Edinburgh. 

12,500. Pseomaric Tire, W. Sykes, Wakefield. 

12,501. Purirication of Ferp Water, A. Webster, 


verpool. 
12,502. Woven Hose Pirg, F. Reddaway, Manchester. 
12,503. Mernop of Re-rootine Stockines, J. Donald- 
son, Glasgow. 
12,504. AxtE Cups, J. G. Scott.—(C. Hoggard, Cape 


Colony.) 
12,505. Castors, T. Stewart, Glasgow. 


worked very | 





12 Pickers for Looms, A. Kennedy, London. 
ison. Picker Stick for Looe, A. Kennedy, 


don, 
. Creanens for Topacco Press, C. and K. Fulton, 
urnl * 


ley. 
12,509. Spanwzns, W. G. Davies, London. 

12,510. Hyppavutic Press, H. Brewster, London. 
12,5)1. Steam a T., W. H. Smith, and W. East- 


w Bradf 

12,512. Manuracture of Soap, Read, Holliday, and 
Sons, Limited, and T. Holliday, on. 

12,518. Daawine Compasses, 8.T. H. Parkes, London. 

12,514. Tosacco Prirgs, A. Burkard, London. 

12,515. PHoroograrHic Printine Frames, E. Mosely, 


on. 
12,516. Mxasurine Tea for Inrusion, M. 8. Miller, 
D 
12,517. Perperuat CaLenpers, R. H. Bullock and W. 
G. London. 
12,518. Boat Detacuinc Devicr, H. E. Rottmer, 
Birmingham. 
12,519. Matcues, G. H. Millen and H. J. Wood, Ottawa, 
Canada. 
12,520. Batt Castors for Furmirore, G. Friedmann, 
mdon. 
12,521. Evecrro.ysis of Oxipes, &c., J. B. Torres, 


on. 

12,522. Firtinc Recepractes with Liqvps, E. 
‘epham, London. r 

12,523. MeMoranpuM Biocks or TaBLets, F. Wich, 


on. 
12,524, Book Covers, H. Hendriks.—(@. Crutlenden, 
ni ates. 
12,525. Dampine and PrepaRine TaReEabs, F. d'Andrea, 
on. 
—_ Cuanoino Sensitive Surrace3, J. D. Lysaght, 
mdon. 
12.527. Exrractina DistiLtaTion Propucts, F. J. 
Bergmann, London. 
en Gasgous Mixtures, C. Linde, 


n. 

12,529. Azo Cotourine Matters, C. D. Abel.—(The 
Actien Gesellschaft fiir Anilin Fabrikation Gernany.) 

— oan Facines, J. G. Hollingsworth, Kansas 


ity, U.S.A, 
12,531. BicycLe Tires, R Russell, Hamilton, Canada. 
12,582. LirgocrapHic Printina Macuises, T. R. 


0] , London. 
12,538. ALaRM Devices, H. H. Lake.—(W. H. Bradt 
and M. Marble, United States.) 
—_ Srimrvps, J. F. V. Petitfils, G. 8. Weisse, and 


. dron, London. 
a Mareriat for Coatinc Watts, L. Hatschek, 


ndon. 
12,536. Dots’ Garments, 8, Guiterman.—(@. Rosenjeld, 
Onited States.) 
12 i. Macuixe for Wasnine Buckets, T. Kirkland, 
on. 
12,538. Saint Stup, H. H. Lake.—(A. Leroy, France.) 
12,539. Spurs, F. W. Brampton, London. 
12,540. Frame for Reeps, H. W. Schlunzig, sen., and 
G. Korner, London, 
12,541. Game Apparatus, C. Hanwell and J. Edgar, 
Liverpool. 
12,542. Stoves for Heatinc Liquips, J. Seyboth, 
Liverpool. 


12,543. ow Druk, A. Cubbon and W. C. Cubbon, 
vi 
12,544. VeLocirzepgs, G. B. Cooper and M. Donne, 
Lond: 


12 

12,546. Merers, Chamberlain and Hookham, Ld., and 
8S. H. Holden, London. 

12,547, SrRareR for Pires, D. Clerk.—(8. Sykes, South 
Africa.) 

12,548. Pweumatic Tres, F. Westwood and W. H. 


on. 
545. Fastesina Device for Doors, A. Moulart, 
ni! 


London. 


mdon. 

12,549. ‘CROPPING Raw Woo.uien Fasrics, F. Haas, 
mdon. 

12 10 pea Stoves, and the like, F. Kluge, 
ndon. 

12,551. Srzenina Gear for Boats, W. H. Harfield, 


on. 

12,552. Lusoryrz Macaines, The Linotype Company, 
- (The National Typographic Company, United 
tates.) 

_—, Cuaecx Tare, J. A. Welch and E. Clairmonte, 
Lo 


mdon. 
12,554. Soap Disues, R. T. Hardy, London. 


20th June, 1895. 
12,555. ery for Use of Dismyrectants, J. G. 


‘J . 
12,556. Brooms, Brusues, and the like, S, A. Foad, 
Whitstable-on-Sea. 
12,557. BRakE Apparatus for Ventcies, H. Parker, 


mdon. 
12,558, Pwzumatic TireD Wuee.s, 8. J. Howells, 
Cardi 


12,559. Cootinc, C. Marlow, Birmingham. 
12,560. Water Gas, W. Wheatley and J. M. Somer- 
ville, Manchester. 
12,561. SspanaTinc Moisture from Grain, C. J. 
Robinson and T. Birks, Liverpool. 
12,562. SasH Fastener, R. Hooker, Exeter. 
12,568. ToorH GeaRinoG, J. Whittaker, Manchester. 
12,564 Betts for Cyctes, W. Whitehead, Manchester. 
12,565. Cycxe:, J. Griffiths and H. J. Riley, Leicester. 
12,566. — aTITE SLaG Manure, H. P. Pease, Middles- 
rough. 
12,507." Oxstarntnc PxHotTocraPHic Pictures, J. B. 
ing and F. R. Pool, Devon. 
12,568. Smoxine Pirgs, H. McDonald, Glasgow. 
12,569. Buckues for Straps, J. M. Young, Glasgow. 
12,570. Camp Suiprer, H. J. C urd, London. 
12,571. SHuTtie Pees, A. Kyle, Hawick. 
12,572. SILENT SPRING Hine, J. Morris, Dublin. 
12,573. CrrcuLaR ARirEL Swine, P. C. Lawless, 


12,574. Rounpasouts, G. J. C. Parker, Bradford. 

12,575. Macuinery for Spinnine, J. Hargreaves, 
Keighley. 

12,576. OBTAINING PARALLEL Positions, J. B. King 
and F, R. Pool, Devon. 

a CHILDREN’s Teats, A. 8. Cartwright, Birming- 


am. 

12,578. Smact Arms, C. G. Bonehill and A, Tunstall, 
gham. 

— CaxDLE Mou.tpinc Macutyes, W. Bamford, 
le. 

— VaLve3 for Prgzumatic Tirxs, J. Cartwright, 


lop. 
12,581. Crcit Tint, R. C. Gough, Cheddar. 
— Looms for Weavina, J. Davidson and R. Blake, 


We 
i. Basies’ CrapDies, J. Stewart and J. Wright, 
Ww, 


12,584. EvaporsTine APPARATUS, J. Foster, G Ww. 
12,585. Apparatus for ApveRTismnc, J. R. Tetlow, 


ndon. 
12,586. Boxes and Truyxs, W. P. Thompson.—(@. 
Schonleber, Germany. 
12,587. Typewriters, W. P’. Thompson.—(C. F. Kincder- 
mann and Co., Germany.) 
12,588. ControLuixa Water Supriy, J. C. Etchells, 
‘Manchester. 
12,589. Wer Sernnine and Winpine Yarns, J. V. Eves, 
ches’ 


‘ani be 

12,590. Batt Driving Warets, J. A. Poulton, Bir- 
m™ " 

12,591. Curtinc Device for Brick Presses, E. Pastor, 
London. 

12,592. Locxine Screw Nots, 8. de la G. Williams, 
London. 

12,593, Prevestinc Beanies Heatino, F. J. Warden- 
Stevens, London. 

12,504. Srreet Sweermnc Macurye, F. C, Curry, 
London. 

12,595. Letrer Carp, A. Langley, London. 

12,596. 


Governine TRANSFORMERS, A. G. New and A. 
J. Mayne, London, 
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rage Firrenine Apparatus, &., H. J. E. Jensen, 


12,598. Barometers, J. A. Muller, London, 
— Wasuine and CHURNING Macutwes, W. White, 


don. 
a Weenie Macuines for Coan, &., 8. Wood, 
12,601. Lamps and Stoves, E. Thorpe and W. Porter, 
London. 
12,602. Raz:ways for Recreation, R. N. Gracey, 
Londo: 


n. 
12,603. SpanyeR, W. Répert, London. 
12,604, MuutirupoLaR Bowers, &c, D. J. Morgan, 


ndon. 

12,605. Bat Vatves, O. Elphick, London. 

12,606. ®areTy Apparatus for Lirrs, J. P. Halket and 
J. Kennedy, London. 

12,607. Cotourina Matters, O. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 


roy & ; 

12,608. CoLourinc Matters, C. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

a Mrixine Powperep Sunstaxces, C. T. Duprey, 


on, 
12,610. Garments, H. H. Lake. —(M. Loewenthal, 
United States.) 
12,611. Breeca MecuanisM for OrpNANCE, H. Maxim, 


ndon. 
12,612. Pumps, P. Hévig, London. 


12,613. Exvecrric Rattways, J. G. Lorrain.—(F. C. 
Esmond, United States.) 

12,614. Exvecrric Raitways, J. G. Lorrain._(F. C. 
Esmond, United States.) 

12,615. Evecrric Raitways, J. G. Lorrain.—(F. C. 
Esmond, United States.) 

12,616. ELzctric Raitways, J. G. Lorrain.—(F. C. 


Esmond, United States.) 

12,617. Exzcrric Raitways, J. G. Lorrain. —(F. C. 
Esmond, United States ) 

12,618. Pex for Wririnc and Drawrye, E. P.ngs, 


ndon. 
es ere Szats and Pives of Vatves, D. A. Schréppcl, 


mdon. 

12,620. Decressinc Supa’ Roiuine, K. J. A. Isakson, 
London. 

12,621. Bicycie Stanps, W. H. Hart, jun., London. 

12,622. Seconpary ACCUMULATOR CELLS, A. Mii!ler, 
London. 


lst July, 1895. 


12,623. Crzansine the Rats of Tramways, D. E. Hip- 
well, London. 

—— Manvuractvure of Starcu, O. Beusterien, Man- 
chester. 

12,625. InvisisLe WEAR-RESISTING Cone, J. Brockett, 


ndon. 

12,626. A New Brerap Toastine Forx, J. Marcroft, 
Rochdale. 

12,627. A VerticaL Srrip Svun-Bisp, H. Britton, 
heffield. 

12,628. ManuracTure of Pan Tries, H. Grimbleby, 


cs. 

12,629. Smoke AsaTemENT, W. Young and T. Frost, 
Manchester. 

12,630 Breast Daizs, W. P. and T. Fox, Sheffield. 

12,631. Enomeens’ Ratcuet Braces, W. P. and T. 
Fox Sheffield. 

— Dovste Action SHape Burysp, W. 8. Geddie, 


12,683. Bracket for Steam Kerries, W. Griffiths, 
Liverpool. 

12,634, Umpreiias, J. H. Lord and J. B. Hunt, 
Rochdal 


ie. 

12,635. Step Lappers, T. Archer, Gateshead. 

12,636. DravcuT-PRopucING Apparatus, J. C. Willis 
and J. Longbottom, Lecds. 

12,637. Meron for ADVERTISING CIGARETTES, J. Baker, 


ig! 

12,638. Wire Sprinc Matrresses, C. V. Howitt and F. 
C. Randall, Birmingham. 

12,689. A System of Lavine F.oors, J. Brown, 
Glasgow. 

12,640. Cork Drawine Macuines, W. T. Drabble and 
E. Speight, Leeds. 

“—_— — Bat Brick, A. W. Hughes, near 

vi 
—_— RUSHES for Domestic Purposss, F. Pritchard, 


y- 
12,648. Sappies, G. Brazenor, Northfield. 
12,644. Lueeace Carrier for Bicycugs, P. Schlatter, 


jermany. 
12,645. Preparation of Woon, C. F. Fecker, Ger- 


many. 

12,646. Compass Dzriector, J. Maurice, Chicago. 

12,647. Wasninc Stranps, C. Briiuer, Berlin. 

12,648. Srzam Generators, A. Stirling, London. 

12,649. Macuines for CLeaninc Tusss, A. Stirling, 

lon. 

12,650. Topacco Pipzs, C. Merington, London. 

12,651. ELEcTROLYTICAL APPaRaTvs, R. Heathfield and 
Ww. wson, London. 

12,652. Topacco Poucuss, A. Lewis, London. 

12,653. Warp Lace Macaryss, B. B. Smedley, London. 

12,654. Steps of Venicies, W. Clarke, London. 

12,655. Scrapers for WATER-1UBE Borers, R. J. Bott, 


ndou. 
12,656. Car-axLE Lusricator, 8. A. Flower, London 
12,657. ComN-FREED Apparatus, J. Brandenburg, 


mdon. 
12,658. Fasteners for Boots, D. C. Dalzeli, Hands- 
worth. 
12,659. Cizanine Groves, &c., C. J. Bailey, London. 
12,660. ManuractureE of Parts of Toys, T. Birnbaum, 


mdon. 

12,661. HorsesHoz, H. P. Harris, London. 

12,662. Propuction of Core Sanp, O. Imray.—(K. 
Prinzler and Briegleb, Hansen, and Co., Germany.) 

12,663. CLzantneG the Harr, W. P. Thompson.—(4. 
Riedinger, Germany.) 

12,664. InvaLip Brpstraps, G. E. Gorham, London. 

12,665. ScREw-cuTTING Macuines, L. Levent, London. 

12,666. Foot-prake for Bicyciss, R. Jewell and W. B. 
Greatorex, London. 

12,667. Propuction of Derivatives of Hyproxy- 
ANTHRAQUINONE, E. Newton.—(The Farben- 
fabriken vormals Friedrich Bayer and Co , Germany.) 

12,668. Apparatus for SEPARATING Maras, J. A. Mays, 
London. 

12,669. Pipe Joints, C. P. Jamieson, London. 

12,670. Boots and Sxoss, G., G. A., and J. A. Hassell, 
Leicester. 

12,671. Game of Sxiit, F. Fulcher, London. 

12,672. Potro Ercuine, F. W. J. Henning, London. 

12,673, CIGAREITE-PAPER HoLpER, &c., W. B. Hobbs, 
London. 

— ScaLtE Weioninc Macuints, F. W. Bentall, 


on. 

12,675. Pracisc Barrets with Buxenoies up, L. 
Marboutin, London. 

12,676. ATTACHING Motor Apparatus to Cycies, G. 


on. 
12,677. OrnveR Sirrers, G. Ring, London. 
12,678. Stups, G. Giitsell, London. 
—_ Grates for Furnaces, V. I. Feeny.—(G@. Colomd, 


nee. 
12,680. RES and Rims of Waeexs, J. H. Barry, 
London. 
12,681. Bicycte Wuxrt Hus, 8. T. Johnson, London. 
12,682. Biscurrs for Feepinc Animals, B Loewen- 
stein, London. 
12,688. TELEPHONE TRANSMITTERS, T. Berdell, London 
— CuuTet, J. A. Stevens and J. M. Tourtel, 


ion. 

12,685. Gas-mMEAsURING Mecuanism, J. A. tevons and 
J. M. Tourtel, London. 

12,686. Fastentne Device for Covers of Preumatic 
Tires, J. Litherland, London. 

12,687. Cycxes, J. 8. Curgenven, London. 

12,688. Boxtne of Wax Vestas, E. L. Bell, London. 

12,689. Borers, J. Y. Johnson.—(The Firm of Cart 

ieper, Germany.) 

12,690. SpzeD Reauiatine, C. Brault and C. Jeans 

taud, London. 
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12,691. Discrarag Pires of CisterNs, R. England, 
London. 

12,692. TREATMENT of Rerractory Ones, A. J. Boult. 
—(P. A Gasse, France ) 

12,693. CycLe CLEANING BrRusH, T. Fries, London. 

Ss Apparatus for Drarnixe Water, W. Mal 

ndon, 

12,695. Musica Toy Batis, A. Mechnig, London. 

12,696. Knirz CLEANING MAcHINES, H. H. Frimand, 
London. 

12 be Frre ALarom, A. Hansen and H. H. Frimand, 


ndon, 
12,698. Manuracture of Boots, C. A. Jensen.—{C. 
von Rhein, Germany.) 
12,699. Hanx Sizinc Macutngs, B. Cohnen, Germany. 
12,700. Sprinc Accumutator, 8. D. Levy and M. H. 
Bardach, Ham 
12.701. LETTER ReGIsTRATOR, A. Hummel, Hamburg. 
12, vsact Ustne Hyprocarson O1s, J. 8. Zerbe, New 
Yor 


2nd July, 1895. 
12,703. Stipe Vatves, R. Stephenson and F. Chorlton, 


Manchester. 
12,704. Construction of Cycigs, C. Roe, Birming- 


ham. 

12,705 Pornts of Wire Carp Cuioruina, E. J. King, 
Chislehurst, Kent. 

12,706. Erastsc and Penwirrnc Appuiancr, J. T. 
Dawes Liverpool. 

— * -eaienamaea Mutts, R. and J. Clegg, Man- 


chester. 

12,708. Srergoscores, C. Briggs and F. W. Masters, 
Manchester. 

12,709. Weavine Looms, J. Cowburn and C. Peck, 
Manchester. 

12,710. Bicycres and like Veutcies, W. E. Corrigall, 
London. 

12,711. Copper Conpuctors, J. A. London and H. P. 
Bailey, Newcastle un-Tyne. 

12,712. Corron Scutcuers, J. J. Bailey and J. Garnett, 
Manchester. 

12,713. Botrr.ie Stopper, C. . Beavis, Bristol. 

12, 7. Poncture Ciamp, C. Bateman and W. B. 

mith, jun., Nottingham. 

12, 18 Pomprsa BEER or other Liquips, J. Brady, 
Greenock. 

12 716. Cuosinc the Lips of Mitk Cans, G. W. Gunner, 


Birmingham. 

12,717. Instr went for Teacuinc TeLecrapuy, J. 
Cocking, Sheffield. 

12,718. Macutves for D:icomsa Potatogs, J. 8. War- 
burton, Liverpool. 

— Fitament for Exrecrric Lamps, J. Estrade, 


lasgow. 

12,720. SrratcHT-BaR Hosrery Macuines, J. Wallis 
and G. Elston, Nottingham. 

12,721. Yarn Winpinc Macaivery, J. and T. A. Boyd, 
Glasgow. 

12,722. Maxine LeaTHER Putp, A. H. Baldwin and T. 

rke, Leicester. 

12,723. MaGazivE Rirces and SHor Guns, E. Sandow, 
Manchester. 

12,724 Omnisus Strartinc Apparatus, J. Darling, 
Glasgow. 

12,725. Carpine Enornes, T. Lister and C. Darnley, 
Halifax 


12,726. Puttey for Hanornc Pictures, A. B. Ball, W. 
ouse, and J. T. Woodhouse, Sheffield. 
12,727. Puncuina Macurngs, T. C. and 8. Thompson, 
Manchester. 
12,728. Monocycis, E. Henriquez, Manchester. 
12,729. Exrractinc CyAnipes from Dust, R. Addie, 


Glasgow. 

12,730. Mecuanicat Movement, W. H. Inslee —(The 
Singer Manufacturing Company, United States.) 

12,731. — come SepargaTinc Macainery, H. 
King, Liverpoo! 

12,782. Kysyrg CLeaninc Apparatus, M. Duncan and 
G. D. Beattie, Liverpool. 

12,733. Cas Harness Sappies, C. Wincer and C. 
Smith, Birming! 

12, Spee gga Guan, C. A. Ballack and P. B. Weston, 


12,735. Expiosive, ©. A. Allison.—(F. W. Bawden, 
‘South Africa.) 
12, a for a Skatinec Cycie, J. M. Chambers, 
ndon. 

12,737. Skatine Cycie, J. M. Chambers. London. 
12,738. Boor Lastine Macuing, J. Y. Johnson.—(The 
American Lasting — Company, United States.) 

12,739. Music Stoo, T. W ves, London. 
12,740. Grab or Docxsr for DREDGING Sanp, J. Batty, 


London 
12,741. PLATED STEEL DRINKING TANKARD, H. O. Box, 


ndon. 

ag 2 any Batt and Cup Ross and Jer, J. M. Bell, 
mn 

12,748. a Foop, J. Y. Johnson —(F. von 
Heyden, Nachfolger, Germany.) 

12,744. Gas Heatino Apparatus, A. Clarke, London. 

12,745. ENVELOPE MAKING APPARATUS, N. Moser. 


London. 
12, re Parer CoLourinc Apparatus, N. Browne.— 
A. Koebig, Germany 
12, 747. CURTAIN Houpans, E. Rossner, London. 
12,748. Heat GENERATOR for Om Stoves, J. W. 
uchman, 
12,749. Pumps and omen A.J. Boult.—(F. W. Tascher, 
Belgium.) 
12,750. Grixpine Miis, J. Lipa and A. Cizinsky, 


don. 

12,751. Corron Compinc Macuryes, G. Townsend, 8. 
Higham, and W. A. Tras Y ae . — 

12,752. Wzavine Looms, A. Booth, Lo 

12,753. Carpet Sweepers, A. J. Boult.. ar 8. White, 
T. Friant, G. W. Perkins, and C. J. Reed, United 
States 

gs TuBULoUs Borrers, P. Bentzen and ©. F. Olsen, 


mdon. 
12,755. TopuLovus Borrers, P. Bentzen and C. F. Olsen, 


mdon. 

12,756. Drivisc Mecnanism for Cycies, T. G. de 
Serlay, London. 

12,757. Typewriters, A. Ashby. London. 

12,758. Dritiine Apparatus, W. P. Thompson.—(C. 
Toggia, Italy. 

12 759. Preservine Oroanic Susstaces, P. A. Bache- 
lerie, Liverpool 

12,760. Mosicat Instruments, W. H. Beck.—{N, 
Merrill and A. W. Jones, United States ) 

12,761. Cash ReoisteR Macuines, W. Edwards, 
Lo 


mdon. 
12,762. Stanps for Potro Frames, R. H. Bishop, 


ndon. 

12,763. Cases for Surcicat InstRumENTs, C. Raab, 
London. 

12,764. Bruypine Books, H. H. Lake.—(A. G. Mackay, 
United States.) 

12,765. Swacinc Macwnes, A. J. Langelier, London. 

12,766. Swacinc Macurngs, A. J. gelier, London. 

12,767. PREVENTING DamaGE by Water, H. Lake. 
—(B. B. Whittemore, United States ) 

12,768. SmokELEss Powveer, H. H. Lake.—{The Inter- 
national Powder Company, United States. :: 

12,769. Makinc ProspHate of Lime Fertiwisers, D. 
, Day, London. 

12,770. Tarcets, H. H. Lake.—(A. N. Whitney, 
Australia ) 

12,771. Luseicatina Devices, H. H. Lake.—(J. B. 
Wright and F. H. Hitchcock, United States ) 

12,772, EcecTRIc CriRcUITS, L. G. gay London. 

a ee es of Exxctricity, J. x Kingdon, 


12, i, 
12,775, Covanme Dress Stivreners, H. M. Knight, 


12,776. ‘Warets, W. Pain, London. 
12, TTT: t woe Om, and ‘other Stoves, F. Arnotte, 


12,778. ‘Hastinn Buitpines, J. Périsse, London, 


Frost Wrists of Groves, A. F. Hooke, 





12,779 CLFANING ENIVE%, G, Scratton.—(A. Seratton, 
“South America.) 
12,780. Knirtinc Macutne:, J. A. A Barfoot and J. 
son, London. 
12,781. Brake for Traction Enoixes, A. Gander, 


ndon. 
12,782. Cover for Borries and the like, 8. Willington, 
on. 
12,783. Menpinc and Cieanine Sacks, J. H. Orfeur, 
ndon. 
— gyn Foop, T. Haworth and W. Helme, 


12, 785. ‘Coane Horsz, R. Davidson, London. 
12,786. BotrLes, W. H. Johnson, on. 
12,787. HaANDKERCHIEFS for EpucaTionsL PORPOSEF, 
J. H. Kirkland, London. 
12,788. WHITEWASH, J. Timpson, London. 
12, 4 Sarss, W. Oliver, London. 
ee Bearine for R , F. Oberstenfi 


la 





12, 701, a. RECEPTACLE, P. Aylwin, London 
12792. Arce Guipe Curves, H. Lich pre oon ‘London. 
12,793, THERMOMETERS, F. Ltitje, London. 
12.794. Fotpina Frames for Artis1s, F. Schweiger, 


London. 
J. G. Lorrain.— 


12,795. SoLe LeveuLINne MAcHINE:?, 
(Z. E. Winkley, United States. 

12,796. InKING SuaBs, P. R. J. Willis. —(A, D. Klaber, 

United States. 


a Ticket Puncuine Devices, &c., D. McGill, 

ndon. 

12,798. Frrtines for Potitinc Srations, R R. Browa, 
ndon. 

12,799. Borries, W. T. Ellison, Manchester. 


8rd July, 1895. 
ae. Makino a SrarcHvess Foon, T. F. Edgeworth, 


12,801. Buckxes, P. Bailly, London. 

12,802. Sewing Macuings, D. Richards, Cardiff. 

12,808. TreaTinc Sewace, W. Ackroyd, Hulifax. 

12,804. Drivise Caains of CycLE;, 8. W. Bannister, 
Nottingham. 

12,805. Foo Siena, A. Shaw, Stalybridge. 

12,806. Pumps, W. T. Ellison, Manchester. 

12,807. Leaves of “Memorandum Books, &c., A. E. 
M’Crackin, Dubli: 

12,808. Wixpows and their Frames, W. F. M'latosh, 
Dundee. 

12,809. EnvrLopes, E. Wilkinson. Norwich. 

12,810. Eee Boiter, T. Gaddes, Hi: ate. 

12811. Coystruction of Dweiiine Hovse-, 
Rusling, Sheffield. 

12,812 Maxine Seir-tockine Nota, E. C. Ibbotson, 
Sheffield. 

12.818 VaLtve Mecuanism for Hammer’, E. Skinner, 
Sheffield. 

12,814. VentrLators or Arn Extractors, G. J. Beed- 
bam, Sheffield. 

12,815. Borries, H. O. Roberts and R. J. Talbot, 
Gloucester. 

12,816. ApsusTaBLE Brarines, E. A. and H. Sandford, 
Gravesend. 

12, — Frovur, MEAL, and like Foon Sturrs, W. Jones, 


12, mi Toy, H. F. Hill, Nottingham. 
12, 19. Exsoaixo ComBusTIoN of Fugt, W. Southcott, 


J. W. 


H 
12, i 2 Brake for WHEELED VEHICLES, W. H. Sewell, 


12,821. Soe H. Stone, Birmingham. 

12,822. Supportinc Brackets for Wires, R. Taylor, 
Birmingham. 

12 823. Dryinc Matt, C.L A. F. Btittmer and C. F. 
Meyer, Berlin. 

12, a for VentTiLatinc Fans, J. W. Gibbs, 


124808. Locke the Waeets of Cycies, R H Baker, 


vi le 
12,826. Teapot Sprouts, W. J. Houlgate, Manchester. 
12,827. Borries, F. McIlvenna, Liverpool. 
12, 828. Toy Hoops, F. McIlvenna, —, 
12, 829. PEN-WIPER, W. H. Jackson, Live: 
12,830. Creanine the Bow s of Pirrs, My Andrews, 
London. 
12,831. Sappiz, J. Gerard, London. 
12,832. TrREaTinec GraIn, F. W. Grew, London. 
1 goo Lapres’ Harr Curiers, A. Nicholson, Man- 
este: 
12,834. a Grip and Bett Ssaper, J. Tatton, 
oan chester. 


2,535. o— C. H. Dent, Tamworth. 

13's8e. Ecectric Cor-outs, C. M. Dorman and R. A. 
Smi EEE 

12,887. z, J. D. Harrison, Li 

12,838. Poumateo Tings, P. Mactelion’ and J. W. O. 
Walker, Glasgow. 

12,839. SEcuURING B:.wsHEs upon Potes, J. McConnell, 


Glasgow. 
12,840. i reg Escape of Sewer Gas, W. Hubson, 


12,841, Borries, A. Haworth, Liverpool. 
12,842. FisHING a en, R. R. Worsley, Rhyl. 
12, 843, AIR — T. and W. H. Smith and W. East- 
wi 
12,844. ‘Onaueen,. R. Doering, Cologne. 
Fone Enornezs, C. SWelte, — 
. Bicycres, H. Brings, 
. Copyixa Apparatus, W. Gittler, Cologne. 
. Lantern Licuters, B. Brockhues, Cologne. 
. Construction of Busy Ro.iers, A. H. 
Pennell, Horsham. 
12,850. Hanpy Hoiprast Hook, 8. B. Porter, Ports- 


mou’ 
12,851. Pyeumatic Tires for Cycizs, H. J. L. Force, 


mdon. 

12,852. Pyzumatic TrreD Wat, E. G. Edmands and 
= Grappler Pneumatic Tire and Cycle Company, 

mdon. 

12, pos jGvan for Carvinc Forks, W. 8. Frost, 


12,854, —— Buryers, W. G. Potrer, London. 
12,855. Wispow Sasu Apparatus, M. Butcher and A. 
Cameron, London. 
12,856. ome de for Contarsinc Matones, E. D. Hen- 
S, on. 
12,857. ActpuLaTion of Woo.s, G. Bone London. 
12, 858. Gun Barrets, C. D. Durnf on. 
12,859. PHOTOGRAPHIC SHUTTER, aie rs Dusnieed, 


mdop. 
12,8€0. Trusses for Hernia, G. W. Sherman, Lon- 
on. 
12,861. Pap for use with Horsz CoLiar:, C. Cox, 
London. 
12,862. A New Game, J. L. Lardner, London. 
12,868. A New Tray, C. H. Humphreys, London. 
12,864. Spooss, H. B, Pullen-Burry, London. 
_— ae! for Domestic Usz, H. W. McAll, 
12,866. a Stones, E. Phillips, London. 
12,867. Lock and Ciamp for Seccrina Cycizs, C. H. L. 
Schmidt and A. Fowler, London. 
—, Macuivnes for Dritimne Stocks, A. Foster, 
mdon. 
12,869. Ececrric Time Caius, J. L. Jack, jun, 
London. 
12,870. Cure for DispLayina Goons, J. W. Askwith, 
London. 
12,871. ExectricaL Circuit Ciosers, OC, A. McEvoy, 
on. 
12,872. Atsums for Pcstace Stamps, C. F. Liicke, 
London. 
12,873. Lavatory Basrns, J. G. —— London. 
12, 874. CaASEMENTS, W. ten, 
12, i875. Lx Latrer CuassiFizr, M. Calmett a and H. Martin, 
12,876. Sorromtme VeneT1An Buinps, A. Lamplough, 
mdon. 
12,877. FLusHinc Apparatus, H. and A. Haresant, 


on. 
12,878. Starr Traps or Covertnes, G. T, Holmes; 
London, BA 





SELECTED AMERICAN PATENTS. |‘ 
From the United States Patent Ofice Oficial Gasette, 


533,922. Gas Enorne, F. Pal Rider and S, Vivian, Fort 
Wayne, Ind.—Filed April 14th, 1894. 

Claim —(1) In a gas engine, the combination with 
ed ane a pairs of cy: ders, one cylinder of each 
@ power cy’ linder and the other a pump 

cl egy J and one aie in alignment with the other, 
a in each cylinder and connected t er in 
pairs, a crank shaft having cranks au equal number of 
degrees of a circle from each other, and piston-rods 





























connecting the pistons to the cranks, of three ducts 
for the explosive material, valves controlling the 

sage between two of these ducts, pipes or  chonnels 
connecting oue of the ducts with the third, and valves 
for controlling the passages into the power cylinders, 
substantially as set forth. (2) The combination with 
several pairs of cylinders, valve chambers in commu- 
nicatiun with the cylinders of «ach pair. and valves 
therein, of channels connecting these chambers in 
series and pi} connecting two of the channels, sub- 
stantially as set forth. 


533,956, Centr'rocat Pump, 8. Hughes, Charleston, 
8.C.—Filed March 18th, 1893. 

Claim.—(1) In a centrifugal pump, a pump wheel 
constructed with curved suction wings adapted to 
have a cam action upon the water, and reversely 
curved discharge wings located between the suctiun 
wings and outside of the th described by the suction 
wings, substantially as set forth. (2) The combination 
with a casing of a centrifugal pump, of a pump 


wheel Be, carp of a disc formed with outwardl: 
projec long and short arms alternately arran; 
one set t of arms having suction wings curved in one 
direction, and travelling in a path some distance 
within the wall of. the casing, and the other set of 
arms g discharge wings which traverse the inner 
curved ait ot the casing, substantially as set forth. 


533,958. Grixpino WHEEL, J. H. King, Piqua, Ohio. 
~ Filed Febr vary 28rd, 1894. 

Clam.—(Q1) In a grinding wheel, the combination 
with a shaft, 2 wheel mounted thereon, and means 
for adjusting the wheel longitudinally on the shaft ; 
of a moistener consisting of a collar having a dished 


jr fhe Grae 3a open face adja-ent the wheel and a 

cl bottom remote from the wheel, means for filling 

the cup with moistening liquid, and a porous disc 

mounted on the shaft adjacent the wheel and clamped 

— the wheel + 4 the edges of the cup, as and for 
e purpose set forth. 

533,991. Srraicut-way VA.vE, J. H. Layman, Cincin- 
nati, Ohio.—Filed June 6th, 1894. 

Clarm.—( on The combination, in a straight-way 
valve, of a shell having a pair of channels ; ac ber 
provided with a pair of guides and two valve seate ; 
a vibrating lever whose free end swings within said 
chamber, and has an in longitudinal wedge, 
with its thin end presented toward the axis of said 
lever ; acarrier, perforated on its opposite sides, and 
adapted to slide freely along said lever ; and a pair of 
valves having pivots inserted within’ said perfora- 





tions ; the arrangement of these devices being such as 
to confine said valves to a rectilineal path within said 
guide, wheh the free end of said lever describes an 
arc of a circle, and to gradually force said valves away 
from each other as the lever approaches the termina- 
tions of its stroke, at which time the thicker portion 
of said wedge bears against said Lap for Low’ pur- 
a -way 


vaive 


the - of said lever ; a divided carrier J J’, perforated 

its opposite sides, at K K’, and adapted to alton 
freely along said lever; and a of valves H I, 
having, = meal x pivots HY I’, inserted “within 
said e arrangement of these devices 
being em ay al said valves H I, to a rectili- 
neal path. within said guides F F’, when’ the free end 
of said lever describes an arc of circle, and to gradu. 
ally force said valess. we. from each other as said 
lever tion of its stroke, at 
which time the thicker | portion of said wedge bears 
against said pivots H’ |’, all as herein explained, and 
for the purpose stated. 


534,193, Compounp Enaine, 4. von Borries, Hanover, 
ee, ay —Filed Bsn | 6th, 1894. 

Claim. — The tion of the high - pressure 
exhaust, the passage 3 the low-pressure cylinder, 
valve D for controlling the 
the exhaust and said passage, cylinder F’, a valved 
—- between the same and the ge to the 
low-pressure so live steam pipe leading to the 
inner end of the cylinder, similar pipe J’ connected 
to its outer end, valve O normally closing the outer 
end of the cylinder to the outer air, the valve being 
so held by the pressure in pipe J’, a mechanism for 























| 


moving aid va've to clcse pipe J’ and open the cylin- 
der to the outer air, the single piston F in cylinder F, 
— te) ting valve D and of such areas at its ends as 
subject its outer end to greater pressure than its 
pa end, whereby said piston will be held normally 
at the inner end a the cylinder with valve D so held 
as to have the engine work compound, substantially 
as shown and described. 
634,287. Frextsie Spinnine Spinpiz, 
Dover, N. J.—Filed April 6th, 1894. 
Claim.—In a spinning frame, the combination with 
the spinning rail, of tbe s' provided with 
parallel uprights having slots at their upper ends, the 


[$34,287] 





G. Singleton, 


holder comprising a bolster bearing provided with 

trunnions journalled loosely in said slots and an exten- 

sion a with a step bearing and adapted to Lear 
the said rail, substantially as described. 


534,345. Piumpers’ Vice, G. F. Nilsson, Whitinsville, 
Gian -th tn apes oe ihe tati bod 
im.—(1) Ina vice the stationary y pro- 
vided with the stan fadderd 7 ba the jaws i h, in com- 
bination with the lever %) pve in said standard 
and provided with the jaws 7 t, and screw and nut for 
clamping the cope ¢ er of oad I lever to said body, 
substantially as d a= a pipe vice the 
slotted stationary oe provi ed with jaws :j m, in 








combination with the lever C, pivoted in said slot and 
= with the jaws w x, the short arm of said lever 
ig curved to form a jaw i, registering with the 
body jaw i, and the mechanism for clamping the long 
arm of said lever to said body, substantially as 
specified. 
534,442, Batt Tracrion AND TREAED FOR VEHICLS. 
J. B. Linn, Cleveland.—Filed July 9th, 1894. 
Claim.—(1) In the propulsion of a vehicle, a casing 
having a channel for balls and constructed to exprse 
said balls at one or more places to form a bearing for 
oe and a power pinion engaging the balls, “ak 
tantially as set forth. (2) The construction described 
g of the casing having a continuous ball 
channel and constructed to expose said balls at two 
places to form a traction bearing for a vebicle, and a 
rack pinion for said balls located between said bearing 


i 

















—_ substantially as set forth. (3) In the propul- 
on of, s Pe ne upon a plain surface, a continuous 
filled with balls so arranged as to bear at one 

or = points upon said plain surface, thereby form- 
in, tinuous rack between such bearing point and 
a * 7. toothed pinion driven by a motor attached to 
said vehicle, substantially as set forth. (4) The means 
herein described, consiatin t a motor shaft, the 
power wheel for bn 4 balls and the clutch 
mechanism constructed to said wheel from 





said shaft when the wheel is on the outer radius of the 
track, substantially as set forth as 
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HISTORY OF THE METROPOLITAN RAILWAY. | 
No, I. 

PropaBLy few persons among the many hnndreds of 
thousands annually using the Metropolitan Railway are 
aware that when it was first opened for traffic, in January, 
1863, from Bishop’s-road to Farringdon-street, it was a 
proad-gauge line, worked by broad-gauge engines and 
carriages. As a matter of fact, it was a “‘ mixed gauge” 
line, being laid with both the 7ft. and the re 
4ft. 84in. gauges, although only broad-gauge rolling stoc. 
ran over it during the first year of its working. 

The cause of its being laid with the mixed gauge was that 
the Great Western Railway Company had entered into 
an agreement with the Metropolitan Railway Company 
to provide the requisite rolling stock for the working of 
the line on its completion ; and as the London end of the 
Great Western system was at that time laid with both 
the broad and the ordinary gauges, to adapt it to rolling 
stock of either width as then used by them, the Metro- 
politan was likewise laid with the two gauges. 

The working arrangement between the companies had 
not, however, been long in operation before the Metro- 
politan Railway Company came to realise that the traffic 
on which it would have to depend for the success of 


Side Elevation 





the undertaking was passenger traffic of a local and 
“omnibus” character, rather than that of ordinary 
“ through”’ passengers from the Great Western system, 
supplemented by goods traffic to Smithfield Market and 
the City, which had hitherto formed the chief basis of 
calculation in estimating the revenue. 

As this “omnibus” passenger traffic was essentially 
different in character from the long distance traffic of the 
Great Western Railway of that day, and therefore quite 
out of the range of experience of the Great Western 
Railway Company, it is not to be wondered at that it did 
not receive at the company’s hands the consideration and 
fostering care which it required, and that the Metro- 


condensation in the tenders. The engines were of 
the ordinary six-wheeled, four-wheels-coupled, inside- 
cylinder type. They answered their purpose fairly well 
with the light trains then worked, but owing to the 
comparative smallness of the grates, and their limited 
steaming power, the fires had to be forced by means 
of the blower when condensing in the tunnels, to prevent 
too great a fall of boiler pressure, the use of which resulted 
in unduly vitiating the atmosphere. 

The comparatively large body of water carried in the 


| tenders, some 1800 gallons, was, of course, favourable, as 


far as it went, to the condensation of the exhaust steam, 
but the details of the condensing arrangement were 
faulty, inasmuch as the mouth of the condensing pipe 
discharged the steam simply above the water level. The 
condensation was, therefore, effected merely by contact 
with the aager surface of the water, and as the heated 
water tended to remain at the top by reason of its less 
specific gravity, the main body of the water was 
unequally heated, and its efficiency as a condensing 
medium therefore arrested before the whole had done its 
work, resulting in a corresponding waste of water. 
These tender engines, although they did well enough as a 
temporary expedient, were further unsuitable on account 
of their weight and of their awkward length at terminal 
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stations. And yet while their total weight was great, 





there was not sufficient weight on the coupled wheels for | 
adhesion, and this seriously hindered their prompt start- | 


ing Lone from stations, especially in slippery conditions 
of the rails. 

Although the first-opened portion of the Metropolitan 
Railway—from Bishop’s-road to Farringdon-street—was 
laid, as has already been stated, with the 7ft. gauge, to 
accommodate the Great Western broad gauge rolling 
stock, under the running powers which this company 


possessed over that portion of the line, in virtue of the | 


sum subscribed by it to the Metropolitan Railway Com- 
pany when the difficulties which the latter experienced in 
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politan Railway Company soon perceived that it was 
essential to its interests to take the working of the line 
into its own hands, and provide its own rolling stock and 


staff for the purpose. It accordingly took early steps to | 
this end, and terminated the working agreement with | 
the Great Western Railway Company at the close of | 
the year 1863. Although time permitted of its providing | 
itself with the requisite carriages for their assumption | 
in January, 1864, it was impossible | 
itself with the necessary locomotives | 


of the worki 

for it to pair | 
within the time. In the circumstances, the Great 
Northern Company, between whose line and _ the 
Metropolitan Railway a junction already existed on 
the 4ft. 84in. gauge, undertook to provide temporarily | 
the engine power required. It had, however, no | 


suitable tank engines to spare. Tender engines were locomotives, which we shall illustrate and describe further | 


accordingly used, these being temporarily fitted with 
pipes to convey the exhaust steam from the cylinders, for . 


obtaining its Act of Parliament, and in raising the 
requisite capital, induced it to seek the aid of the Great 
Western Railway Company in these respects, it was the 
intention of the Metropolitan Railway Company to make 
the extensions of its line to the ordinary 4ft. 8}in. gauge. 
Accordingly, the engines and carriages which it provided 
were made to the latter gauge. Notwithstanding this, 
however, the broad gauge continued to exist for the use 
of the Great Western Railway Company for four or five 
years after the Metropolitan Railway Company had 
assumed the working of its line—until, in fact, the former 


company finally adopted 4ft. 84in. gauge rolling stock for | 


the working of its traffic over the Metropolitan line, as 
has continued to be the case to the present day. The 
Great Western trains were worked by very remarkable 


on. 
Some account of the types of rolling stock adopted by 


the Metropolitan Railway Compeny may here be of 
interest. As the carriages were the first to be provided, 
it may be convenient to describe them in the first instance. 
They were made exact copies of the carriages used by the 
Great Western Railway Company for the Metropolitan 
traffic, except as regards a reduction in width to adapt 
them to the narrower gauge. In length over the buffers 
they were 42ft., and over the bodies 39ft., one uniform 
length for each of the three classes of passengers being 
adopted. The second and third-class carriages were 
divided into eight compartments, accommodating five 
passengers each side, or a total of eighty per carriage. 
The additional space accorded to first-class passengers 
was got by dividing the carriage into six compartments, 
accommodating four passengers each side, or a total of 
forty-eight percarriage. The above-named length and sub- 
division of carriages continue on the Metropolitan Rail- 
way proper to the presentday. They were carried on four 
axles, grouped in pairs at each end, and attached to the 
main frames by a peculiar arrangement, giving flexibility 
of movement and a radiation of axles, analogous in many 
respects to, although materially different from that of 
an ordinary four-wheeled bogie, the purpose in view 
being attained with remarkable lightness of parts. The 
arrangement is so unique as to be worthy of illustration, 


End Elevation. |“ Transverse Section. 





j 
| ye 
j 


= 

























































































and it would indeed be difficult to describe it verball 

without reference to our engraving. As will be observed, 
the main features of the arrangement are that there is no 
centre pin of anykind, the attachment to the main under 
frames being merely through the medium of links hung 
from the ends of the springs at an angle of about 30 deg., 
this angle being adopted to exercise the necessary control 
over the movement of the bogie in the absence of a centre 
pin. In the second place, the parallelism of the axles 
is secured simply by bent bars attached to the upper 
and lower ends of the axle-boxes. Thirdly, there is no 
cross attachment between the side bars, except through 
the axles themselves. A further feature is the triangular 
compensating attachment between the inner ends of the 
springs on each side, to equalise the weights. The horn- 
plates at each side of the axle-boxes take no part in 


| guiding the axles, and are there for the mere purpose of 


| breakdown. 


limiting the movement of the bogie in the event of a 
Strange as it may seem, in view of the 


| apparent want of stability of the arrrangement, it 


worked with sufficiently satisfactory results: to be 


| retained, as we believe, to this day, in the twenty-four 


first Metropolitan carriages to which it was fitted, 
although the Great Western broad gauge carriages to 


| which it was orginally applied have long since donppeeest 


| from the Great Western system with the total 


& 


| of the broad gauge. 


But a very slight examination of the principle, as well 
as of the details of the arrangement, reveals that it was 
designed before the days of continuous brakes. When, 
therefore, the requirements of the Metropolitan 
passenger traffic necessitated the abolition of brake 
vans to minimise the length of the trains, and, in 
place thereof, the application of brake blocks to as 


| many of the carriage wheels as possible, to assist the 


engine brakes in bringing the trains rapidly to rest, the 
unsuitability of the above-named bogie arrangement for 


| the application of brake blocks was manifested. Thisled 
| to the abandonment of the arrangement in subsequent 





carriages, and to the adoption of the plan of radial axles 
and brake appliances, designed by Mr. R. H. Burnett, 
then locomotive engineer of the Metropolitan Railway, 
as illustrated and described at pages 25 and 26 of THE 
EnGIneEkR of July 9th, 1886, vol. Ixii. 

Proceeding now to a description of the locomotives ulti- 
mately adopted by the Metropolitan Railway Co., the type 
finally decided upon was that of a four-coupled outside- 
cylinder tank engine, with a four-wheeled Bissel bogie in 
front, well known by sight to users of the Metropolitan 
Railway. ‘The selection of the type, and the determi- 
nation of the leading dimensions to be adopted, were 
matters of close consideration, in view of the special and 
novel conditions under which the engines were to work 
and the comparatively limited experience then available, 
added to the importance of adopting a size and type of 
engine which, while suitable for the roadway then in use, 


| would avoid the necessity for alterations in the future. 


And seeing that the engines then designed and cor- 
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structed have continued in use to the present day, and 
have again and again been repeated without material 
alteration, the adaptation of means to an end therein 
displayed bears lasting testimony to the judgement and 
foresight of the engineer responsible for their design—Sir 
John Fowler, K.C.M.G.—and to Messrs. Beyer, Peacock 
and Co., the firm entrusted with the construction of the 
engines and the working out of the details. 

The original features of the ‘‘ Underground” Railway— 
the name it was popularly known by from the first—have 
been so materially altered in the course of time, by the 
increase of openings for ventilation on the one hand, and 


| approaches to stations and other parts of the line where 
| the application of the brakes constantly recurred. The 
| brake power available for stopping the trains as first used 

on this railway was located largely in the locomotives, 
the coupled wheels of which, having brake blocks applied 
to them, gave a retarding power equal to the friction on 
| the rails of about 15 tons, this part of the brake power 
being in the control of the men on the engine. In addi- 
tion to this, two of the four pairs of wheels of the first 
carriage in each train, and two pairs of those of the last 
carriage, had brake blocks applied to them, these being 
operated by the guard and assistant guard respectively. 





on the other hand by the original portion of the line | Each carriage weighed from 18 to 17 tons, according to 
having become more of the character of a prolonged | the number of passengers, or an average of, say, 15 tons; 
railway station for the use of main line and suburban | and as half of the weight in each of the two carriages 
trains of all companies than of a unique system of its own, | was available for stopping the train, the total force avail- 
that it is difficult for persons of the present day torealise | able for the purpose, including the engine, was therefore 
what the exact condition of the line was in those early | equal to the friction on the rails of 80 tons. 

days, or what the problem then sought to be attained| This, however, was only about one-fourth of the total 
really was. Briefly stated, the line originally in operation, | weight of the entire train, and it was necessary therefore 
from Bishop’s-road to Farringdon-street, the gradients of | to utilise it to the utmost in order to bring the trains to 
which are shown by the section, was a “ shuttle-cock” | rest with the expedition required by the exigencies of the 
system, about 3? miles long, of which only an aggregate | traffic, and with so concentrated a brake effort as this, 
of five-eighths of a mile was open to the air, and of | there was constant liability to the braked wheels being 
the remainder over two miles were closed in continuous | skidded, to the rapid wear of both rails and tires. Con- 
tunnel, with three intermediate underground stations, | sequently, the need for spreading the brake force to every 
namely, Baker-street, Portland-road, and Gower-street, | vehicle in the train, so as to obtain the necessary retarding 
with little or no ventilation, except by way of their | force without reaching the skidding point, soon became 


entrance and exit passages, with the addition of a small 


| evident, and it was seen that for the accomplishment of 
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METROPOLITAN RAILWAY—PROFILE 


circular opening at the west end of the Portland-road 
station, there being then no St. John’s Wood railway, 
with its ample ventilating connection at Baker-street, 
nor any of the various other openings that have since 
been made from time to time in the length of tunnel from 
Edgware-road to King’s Cross. 

The problem sought to be solved in designing the 
engines, therefore, was to enable them, by the possession 
of large grates, fire-boxes, and boilers generally, to have 
such self-contained, steam-evolving capacity as to supply 
the requisite steam for taking a train uphill from King’s 
Cross to Gower-street without the emission of products 
of combustion, and without an undue fallin the boiler 
pressure. The engines had, further, to have a large trac- 
tive power, to enable them to get up speed quickly in 
view of the frequent stops and starts, and the short 
distances between the stations. They had also to be 
provided with condensing apparatus, and with large 
tanks to carry the requisite water in connection there- 
with. As the rails with which the Metropolitan Railway 
was then laid were of iron, weighing only 601b. to the 
yard, of the Vignoles pattern, and as moreover the ruling 
curves were of ten chains radius, with one curve between 
Bishop'’s-road and Edgware-road of 8} chains radius, the 
elements of weight per axle, combined with flexibility 
of wheel base, added considerably to the difficulties of 
the problem. Fortunately, the rails were laid on longi- 
tudinal sleepers, after the manner of the Great 
Western Railway of that day, and were capable, 
therefore, of a load considerably in excess of what 
would have been permissible if they had been laid 
on cross sleepers. Their resistance and durability were 
further enhanced in some measure by their having 
been steeled on the surface to a depth of fully jin. by 


this some form of continuous brake was imperative. An 
equally important feature in connection with the brake 
forces, showing the necessity for distributing them over 
the train, was the fact that owing to three-fourths of the 
brake power being located at the front of the train, the 
hinder portion “overran” the front portion, whereby 
the buffers were compressed, and a recoil of the hinder 
carriages was caused just as the passengers were in the 
act of leaving them, resulting in falls and contusions. 
But while the necessity for some form of continuous 
brake was thus self-evident, it was equally apparent that, 
in proportion to the magnitude of its retarding power, it 
was important that its application should be in the hands 
of the driver, seeing that as he was responsible for 
the speed acquired by the train, he should also be 
responsible for the proper and timely application of the 
force available for bringing it to rest. In these days of 
almost universal continuous brakes, these considerations 
may seem comparatively trivial, or to go without saying, 
but thirty years ago they were new features in train 
working, and their importance was learned by experience. 
At that time two continuous brakes only were in 
existence in a practical form. One was the ‘ Newall” 
brake, as used on the East Lancashire Railway, of 
which Mr. Newall was then the carriage superinten- 
dent, this brake being subsequently somewhat modified 
by Mr. Fay, of the Lancashire and Yorkshire Railway. 
The other was the ‘Clark’ chain brake, as used on the 
North London Railway. Neither of these two, however, 
seemed suitable for the exigencies of the Metropolitan 
Railway. The first, although prompt in application—the 
force operating it being looted in a powerful compressed 
| spring in the brake van, which was slowly wound up by 
suitable hand gear by the guard prior to starting from 
stations, and brought into action by his moving a foot- 


the ‘Dodd’s” process. In this connection it may be 
interesting to record that this process produced an | treadle when required—had the main objection that the 
intensely hard surface possessed of marvellous wearing | connections between carriage and carriage, consisting of 
powers when confined merely to the rolling action of | a revolving shaft, were heavy and clumsy, and did not 
the wheels. But on curves, and more especially such | permit of the ready attachment and detachment of the 
places as the approach to stations, where they were | vehicles to one another. 
exposed to the action of braked and skidding wheels, the The Clark chain brake in use on the North London 
hardened surface became worn through in a compara- | line, consisting as it did of a heavy chain carried on 
tively short time. When once this took place a rapid | sheaves along the train—rendered taut by being coiled 
failure of the top followed, owing to the want of homo- | on a shaft driven by friction wheels forced by screw 
geneity, and the consequent disintegration of the parts. | power by the guard against a pair of wheels of the brake 
By this time, however, the making of steel rails by the | van—was equally inapplicable to the conditions of work- 
Bessemer process had become an accomplished fact, and | ing the Metropolitan Railway, where the great fluctua- 
on the removal of the Dodd’s rails in 1866, some three | tions in the number of passengers, as between the bus 
years after the opening of the line, the line was relaid | hours of morning and evening and the slack hours of mid- 
with Bessemer rails weighing 82 lb. per yard. The/| day, rendered it necessary to avoid any fittings that 
Vignoles pattern was still adhered to, but cross sleepers | would reduce the facility of diminishing or adding to the 
were used in place of the longitudinal baulks on all | number of vehicles in the trains. Moreover, while the 
extensions of the line, and finally on the original portion | Clark chain brake possessed the defect of the Newell 
also when the broad gauge was abandoned, fang bolts | brake in non-facility of attachment between the vehicles, 
being used to secure the rails to the sleepers. Subse- | it had the further fault that in the event of the chain 
quently bull-headed rails carried in chairs were adopted, | breaking the brake was for the time being rendered use- 
as allowing of their ready replacement without disturbing | less throughout the train. Further, the strain on the 
the sleepers and ballast, as was necessary with the | chain when applying the brake had the grave defect of 
Vignoles pattern secured by through bolts. | compressing the buffers, and of causing, when released, 
Another feature in the history of the Metropolitan | the objectionable recoil of the hinder vehicles already 
Railway of some interest may be referred to in this con- | referred to. 
nection, as it was the outcome of the rapid wear of the| On the question being considered by the then loco- 
Dcdd’s rails, as well as of the subsequent steel rails, at the | motive engineer of the Metropolitan Railway, Mr. R. H. 





Burnett, it seemed to him probable that the points in 
view could best be attained by a modification of the Clark 
brake, in making each carriage self-contained, so to 
speak, as regards the brake apparatus, while still adhering 
to the principle of the Clark brake in using the momen. 
tum of the train—as given out by the revolutions of the 
wheels of the vehicles themselves—to supply the required 
brake power. By these modifications it was seen that a 
light chain or cord throughout the train, easily joined and 
disconnected, transmitting only a few pounds tension, 
and avoiding thereby any tendency to compress the 
buffers, would be an efficient medium for operating the 
brake from one end of the train to the other, and would 
moreover possess the all-important desideratum of 
enabling the control of the brake to be placed in the 
hands of the driver. Mr. Clark expressed his confidence 
in being able to work out the details of an arrangement 
embodying these features, and the necessary carriages 
were accordingly placed at his disposal for the purpose. 
After no inconsiderable time spent in perfecting the 
details, a train of five or six long Metropolitan carriages 
was eventually—in 1869—fitted with a complete and satis. 
factory arrangement, and was put into regular work on 
the Metropolitan Railway under thecontrol of the driver, 
which he could apply or take off at will from the foot- 
plate by merely cudhenion or tightening the cord. 

It would be out of place here to go minutely into the 
details of the apparatus, which are to be found described 
and illustrated at page 806 of Zerah Colburn’s ‘“ Loco. 
motive Engineering and Mechanism of Railways,” pub- 
lished in 1871. Suffice it here to say that as the brake 
was kept out of action by the tightening of the cord, it 
was therefore automatic as well as continuous. In the 
event of the train becoming severed or the cord breaking, 
the brake would go on automatically, thereby fulfilling 
one of the first-stipulated and most important require- 
ments of the aa of Trade in the matter of brakes. 
This was, as we believe, the first practical application to 
a railway train, either in this country or abroad, of a con- 
tinuous brake operated by the driver from the foot-plate. 
This type of brake was subsequently fitted to the carriage 
stock of the District Railway when that company assumed 
the working of its line in 1870-71, and it was applied later 
on, in a modified form, to a large number of carriages on 
the London and North-Western Railway. All these 
brakes, excellent in their day and generation, were, how- 
ever, ultimately superseded by the more prompt in action 
and more easily maintained air or vacuum brakes now so 
universal, Such facts as the foregoing are neverthelers 
interesting as filling up important links in the history of 
continuous and automatic brakes. 








THE INTERNATIONAL RAILWAY CONGRESS, 


On Monday, July 8th, the meeting was opened at 
10 a.m. in the room occupied by Section II., and the 
paper upon “Brakes for Light Railways,” by M. Plocc, 
was taken. The author is the Superintendent of the 
General Light Railway Society, Arras, France. The 
paper was, as usual, taken as read, and the author gave a 
short résumé of the principal points which he considered 
specially worthy of note. He said it was somewhst 
difficult to exactly define what was meant by the ex- 

ression “light railway’; he had therefore requested 

- Dubois, the president of the permanent Commission, 
to give him some information. e latter, however, said 
that it would be best to send out the papers of questions 
to all the companies he thought likely to consider their 
lines light railways, and then, doubtless, he would te 
able to judge from the replies what was the general 
opinion upon this point. The author sent out 100 papers 
of questions, and had received 35 replies, upon which he 
had based his paper. Since writing it, he had received 
other replies—which, however, did not add very much to 
the information he had previously obtained, nor did they 
in any way change the conclusions he had arrived at. 

Railways which might be distinguished as “ light,” or, 
as it is translated in French, ‘‘ economiques,” were very 
varied ; they comprised the whole system of some 
countries, such as New Zealand and other British 
Colonies, others were mere tramways, and some were 
affluents of main lines ; the service was on some lines 
confined solely to the transport of goods, while upon 
others there was both passenger and goods traffic. It 
appeared, however, from all the data he had collected 
that no particular kind of brake was so much better than 
all others as to be designated the special type for light 
railways. 

In Belgium the Heberlein brake was very largely 
used, but this had been so well described by M. Couché 
that it was not necessary to refer to it in detail. The Bode 
brake, which acts by the compression of the buffers, was 
also employed. At the Indian Congress it was agreed 
that continuous brakes were not generally required upon 
light railways, but since that date he found that a number 
of lines had begun to use this type of brake. In Italy 
they still appeared quite satisfied with the screw brake, 
worked by hand. Mr. Louschinsky, representing the 
Department of Works, Russia, said that he considered the 
question of the best brake for any particular line depended 
upon the speed at which the trains travelled in Russia. 
Compressed air or vacuum brakes were used upon the 
principal lines, and there were rules laid down that a train 
must be capable of being stopped within a certain distance, 
which depended upon the speed of the train. 

M. Behrens said allusion had been made in the paper 
to the arrangement of Westinghouse brake used by tke 
Great Eastern Railway Company, of England; it appeared 
that it came into action automatically as soon as the 
speed of the train reached eight miles an hour. Ee 
should be glad of details of this arrangement if the) 
could be given. No one in the room, however, appeared 
to be able to give this information. 

M. Sauvage, of the Western of France Railway, said 
that lines varied greatly, and each required special treat- 
ment, according to the steepness and number of the 
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inclines, the number of signals and protection afforded 
by fencing. , trains of mixed 8 and passenger 
cars were probably more common on light railways than 
on main lines, and all these points had to be considered 
in deciding which icular brake should be used. 

The representative of the North Milan Steam Tram- 
ways of Italy stated that the greater number of their 
trains ran at speeds varying from 20 to 25 kiloms.—12°5 
to 15°5 miles—per hour ; and they had up till the present 
found the hand-screw brake sufficient. Even upon one 
of the lines where the trains ran at a speed of 30 kiloms. 
—18°6 miles—per hour, they considered this sufficient; 
but where the speed is so high as 60 to 65 kiloms.—387°2 
to 40°8 miles—an hour the automatic type of brake had 
been applied; the particular brake now in use was the 
Schelfer, a German form. He did not think it possible 
to draw a hard-and-fast line so as to say that below 
a certain speed hand brakes were sufficient ; while above 
that speed automatic brakes were essential for safety. 
Where steep inclines were encountered the automatic 
brake became necessary. 

Baron de Prisse, of Belgium, stated that in the rules 
drawn up by the Belgian Government to control the use 
of brakes three _— were taken note of, viz , weight of 
the train, speed, and steepness of gradients. It was 
absolutely essential that the train should be under the 
perfect control of the persons attending to it. 

M. Sauvage laid stress upon the fact that light rail- 
ways would never be able to earn dividends unless they 
received very favourable treatment froin the authorities. 
If all were obliged to go to the expense of providing 
automatic brakes it would be very detrimental, although 
no doubt such brakes were required where the gradients 
were steep. 

M. Frescot, of the Mediterranean Railways of Italy, 
said that his company had found that a powerful auto- 
matic brake often caused skidding of the wheels, hence 
flats were formed, and the tires were worn out very 


rapidly. 

M. Burlet, Belgium, said that although at the Milan 
Congress the conclusion arrived at was that continuous 
brakes were unnecessary, and screw brakes sufficient, yet 
in Belgium some mn gga have, since that date, begun 
to use continuous brakes. Three kinds were in use, the 
vacuum, Westinghouse, and Heberlein. The rule which 
they were required to observe in Belgium was that a 
train must be able to be stopped within a distance of 
30 metres when descending even the steepest incline, and 
that this must be effected by one brake under the entire 
control of the driver. 

The representative of the Turin steam tramways then 
a out that they had no motive for using continuous 

rakes, as screw brakes were found perfectly sufficient. 
There were accidents at first, but pedestrians and drivers 
of road vehicles now took more care to avoid the trains. 

General Hutchinson, inspector to the Board of Trade, 
alluded to the light railways in Ireland, the bulk of which 
were thirty to forty miles long and of 3ft. gauge. They 
had steep grades and many level crossings. The whole 
of the rolling stock was fitted with the automatic vacuum 
brake. The grades were as steep as 1 in 25 and 1 in 30. 
They were what he might term composite, as very few 
were entirely on private grounds. The speeds were six 
miles per hour in passing along roads in villages, twelve 
miles per hour on country roads, and twenty-five miles 
per hour on private ground. 

Mr. Aspinall, Lancashire and Yorkshire Railway Com- 
pany, said light railways must not be hampered by 
restrictions in England, as they would be built by private 
enterprise, and not subsidised as in Ireland. They had 
about six or seven miles of 18in. gauge line at their 
works in Horwich, which was of the greatest possible use. 
He thought such lines could easily be built to serve the 
farmyards, and so feed the main lines of railway. On 
the other hand, if short spurs of main lines were thought 
best, the ordinary gauge should be used. 

The conclusion presented and adopted was as follows :— 
‘* The question of economy should predominate in the con- 
struction and working of light railways with small traffic ; 
and it is an essential condition for their development. 
The circumstances in which they are constructed are 
very variable. It is, therefore, impossible to draw up 
any definite conclusions as to the special brakes that 
should be used on light railways, as it is a question which 
depends entirely upon circumstances.” 

Our readers will wonder whether if was necessary to 
call delegates from distant countries to come to such a 
decision as this. It would be difficult to raise serious 
objections to such a guarded conclusion ; but if it be of 
no value the pap2r itself will repay perusal as showing 
what is being done on the Continent. It is encouraging 
to note the low cost of narrow-gauge lines which are run 
along country roads, and these cheap lines afford good 
examples for the agricultural districts in England. 

Upon the question of ‘‘ Cartage and Delivery,” reporter 
Mr. Twelvetrees, chief goods manager, Great Northern 
Railway, Kiog’s Cross, the meeting came to the following 
conclusion : —‘ The sending of goods through the stations 
and the delivery from house to house, when organised in 
a systematic manner, should be considered as one of the 
elements—properly so called—essential to good working. 
If it is correct to state that the acceleration of goods 
traffic results in promoting a better use of the rolling 
stock and of stations, it is equally correct to affirm that a 
carting service, well organised and properly edministered 
—or better still, directed by the railway companies them- 
selves—will give analogous and, to say the least, satis- 
factory results. The Third Section admits, as far as 
various goods traflic is concerned, the best system of 
obtaining an efficient cartage and delivery service in large 
towns consists in doing this work with their own teams. 
For towns of less importance, a system of working by 
carrying agencies must be organised, in accordance as far 
as possible with local conditions. It is fully recognised 
that free access to stations cannot be forbidden to private 


firms ; but the organisation of a system of working by | beam 


companies’ teams and auxiliary collecting offices in the 





town, will possess the great advantage of meeting the 
requirements of the service while giving the fullest 
necessary facilities to the public.” 

On Question XVII. A., “Contributive Traffic,” re- 
porter M. de Backer, general manager of the Belgian 
General Economic Railway Society, Brussels, the con- 
clusion adopted was as follows:—‘It is to the public 
interest that the great companies should giveall desirable 
facilities by every possible means to feeder companies.’ 

On Question XVII. B., ‘ Relaxation of normal require- 
ments for Light Railways,” reporters Mr. Humphreys- 
Owen, M.P., chairman of the Montgomeryshire County 
Council, Director of the Cambrian Railways, and Mr. 
P, W. Meik, M. Inst. C.E., the conclusions set forth in the 
latter papers were practically identical with the views ex- 

ressed in the meeting by Sir Douglas Fox, ‘‘ It was pre- 
erable to keep to the ordinary gauges, thus avoiding tran- 
shipment, and the reduction of gauge did not represent the 
main economy. What is required in England, he said, is 
an alteration of the law, for at present a concession is 
too difficult to obtain. He hoped that landlords would 
not be too exacting, and would make it possible to con- 
struct lines in England at about £6000 per mile, subject 
to relaxation of requirements regarding signals, platforms, 
stations, sidings, &c. The weight of rail should be 
reduced, but to bring this about the law must be altered. 
Sir Douglas Fox was most desirous that such a change in 
the law should be made. No conclusion whatever was 
adopted by the meeting after discussing the two papers, 
the president, M. Leon Say, remarking that it was im- 
possible to do so because of the very different and special 
conditions which governed the various countries. 

On Question X. A., “‘ Station Working,” reporters Mr. 
Richter—non-English—assistant superintendent of the 
State railway from St. Petersburg to Warsaw, and 
Mr. Turner, general manager, Midland Railway, the 
conclusions adopted are too lengthy to be given in full, 
but the following paragraph is worthy of attention: 
—'‘* The best means of accelerating station shunting and 
the handling of merchandise will be found in the pro- 
vision of extensive works, comprising a cufficient number 
of reception lines quite independent of any main line, as 
well as spacious platforms of such a design as to divide 
labour generally in the station, and also meet any special 
requirements, and on the whole be capable of meeting 
the fluctuations in traffic. The works should be disposed 
in such a manner as to fit in with local requirements as 
far as possible, and yet be so arranged as to avoid much 
useless coming and going and shunting, and thus assure 
successive continuity in the working operations. 

We have previously alluded to various social 
functions which took place at the Imperial Institute. On 
Monday evening, July 8th, a banquet was given to the 
delegates at the Crystal Palace, and this was followed by 
a reception and fireworks. 

On Tuesday, July 9th, at 11.30 a.m., the closing cere- 
mony took place in the East Conference Hall. Lord 
Stalbridge was in the chair, supported by M. Dubois, 
President of the Permanent Commiesion, and Sir Henry 
Oakley and Sir Henry Fairbairn. After a fitting speech, 
in which the chairman expressed the pleasure which the 
visit of foreign delegates had afforded to the English 
railway authorities, M. Dubois rose, and stated that the 
next meeting of the Congress would be in Paris in 1900, 
a statement which was received with much applause. 
Several members of the Permanent Commission had to be 
nominated, and the following retiring members were re- 
elected :—Messrs. Almgren, Barabant, Colson, Duca, 
Ramaekers, De la Tournerie, De Laveleye, Dutreux, 
Schaar. 

The following names of English and American repre- 
sentatives were then added to the Permanent Com- 
mission :—Sir Courtenay Boyle, K.C.B., Secretary of the 
Board of Trade; Viscount Emlyn, chairman of the 
Great Western Railway; G. J. Armytage, chairman of 
the Lancashire and Yorkshire Railway ; Gustav Behrens, 
director of the Midland Railway; Sir Henry Oakley, 
general manager of the Great Northern Railway ; 
Frederic Harrison, general manager of the London and 
North-Western Railway; James de Roosevelt, secretary 
of the American Embassy in London; Frank Thomson, 
first vice-president of the Pennsylvania Railrcad ; 
Charles P. Clarke, president of the New York, New 
Haven, and Hartford Railway; Chauncey M. Depew, 
president of the New York Central and Hudson River 
Railroad; Theodore N. Ely, chief of motive power, 
Pennsylvania Railroad. 

The Congress, therefore, ended at noon, and the dele- 
gates were free to join the various excursions which had 
been arranged in theirhonour. On Wednesday, July 10th, 
a party of about seventy delegates, including Sir Arthur 
Otway and Sir Edward Blount, were taken by special train 
to Newhaven by the London, Brighton, and South Coast 
Railway, and after having inspected the harbour were 
taken by one of the steamers owned by the railway com- 
pany to Brighton. They were there entertained atluncheon 
in the pavilion, the Mayor of Brighton and some members 
of the Corporation also attending. After luncheon they were 
offered the choice of eithera visit to the works of the 
company or a drive along the sea front. A special train 
left at 5 p.m. to convey the visitors home. The same 
day a much larger body of delegates left for Scotland and 
Ireland, and with this splendid weather we do not doubt 
that they will have a most enjoyable trip. 








THE §.8. QUEEN OF THE NORTH. 


To Messrs. Laird Brothers, of Birkenhead, and their 
manager, Mr. Bevis, is due the credit of making a new 
departure in marine engineering. On May the ist was 
launched the passenger steamer Queen of the North, intended 
for service between Blackpool, Llandudno, and the Isle of 
Man. She is a steel paddle-wheel steamer of the most 
modern type, is 220ft. long between diculars, with o 
of 26£t., and a depth of about 12{t., and measures about 
800 tons O.M. The accommodation for passengers is very 


ample, consisting of a very large o saloon aft, taste’ 
decorated and u holstered in be an Utrecht velvet, 

a commodious ladies’ cabin in peacock blue velvet, with 
lavatories, &c; also captain’s cabin aft, and a spacious 
dining caloon forward, with a bar at the forward end. A fine 
handsomely decoratedsmoke-room is built at fore end of 
engine-house, under the bridge deck. The sponson houses 
contain first and second-class lavatories, &c.; lamp room, 
and other deck o tie galley being fitted forward of the 
boiler casing on the maf deck. The extensive bridge deck 
makes an attractive promenade, and affords seat room for s 
large number of passengers, and on this is placed the steering 
house, the — telegraphs, &c. The sides of the vessel, 
aft of the paddle-boxes, being built up to the bridge deck, the 
space beneath fogyms a large deck-house, which can be 
reached from the bridge deck, and from which there is 
access to the saloons, and this deck-house will afford com- 
modious shelter. for deck passengers. The steamer is lighted 
throughout by electricity, and carries an electric search light 
on the bridge. 

The most noteworthy feature of the ship is her machinery, 
the problem being to get about 2500-horse power in a shallow 
boat with the least possible weight, and with the least avail- 
able space. This has been effected by combining inclined and 
oscillating engines. There are two diagonal high-pressure 
cylinders, 28}in. diameter, and two low-pressure vertical 
oscillating cylinders, 50in. in diameter, the stroke of all 
four pistons is 5ft. Tnere are two cranks only, each crank 
being driven by one inclined and one oscillating cylinder. 
The inter mediate shaft is cut in two and fitted with a coupling 
clutch. When this is thrown out of gear one paddle-wheel 
can go ahead and the other astern. The owner’s manager, 
Mr. Bickerstaffe, under whose supervision the ship was 
built, stipulated for this, we understand, because it © 
is not always easy to handle a ship at Blackpool, 
because of the strength of the currents. The coupling 
consists of a disc in which are a number of cylindrical holes 
keyed on the port crank shaft, and a similar disc into which 
are screwed an equal number of round steel pins, which slides 
on & fast feather in the starboard shaft. When the pine enter 
the holes both engines run together. But they can run 
equally well without this coupling, which is only rendered 
necessary to prevent racing when the ship rolling buries one 
wheel, lifting the other out of the water. 

Esch pair of cylinders is provided with its own surface 
condenser in the wing, and supplied with cooling water by 
centrifugal pumps. There are two single-acting vertical air 
pumps, one for each engine, worked with the bilge and feed 
pumps by bell-crank levers off the diagonal crosshead. The 
shaft and piston-rods are of steel. The high-pressure cylinder 
has piston valves, the low-pressure slide valves, all worked by 
link motion. It will be understood that the low-pressure 
engines are to all intents and purposes a pair of the simple 
well-known type of which Messrs. Laird have fitted many 
dozens in various ships of all sizes. Thus in the mail 
steamer Ireland the cylinders weigh about 33 tons each. 
These take their steam from the inclined or diagonal engines 
which lie forward of the crank shaft. 

Steam is supplied by two large locomotive boilers, which 
closely resemble railway boilers in design. Each boiler has, 
however, two distinct fire-boxes, and the firing holes come 
down to the level of the grate bars to facilitate cleaning fires. 
The pressure is 1801b. The fire-box end of the boilers, which 
stand side by side fore and aft in the boat, are next the 
crank shaft. There is a transverse bunker, which divides 
the engine from the boiler room, with a passage way amid- 
ships through the bunker. The funnel is a very flat ellipse 
in cross section, and double; that is to say, there is an inner 
and outer funnel. 

Mr. Bevis has made a new departure in the Queen of the 
North, the requisite draught being obtained by the aid of a 
large fau in the base of the funnel. The fan is about 4ft. in 
diameter, and is driven at a moderate velocity by a vertical 
single-cylinder engine in the port side of the fidley house, 
on the level of the main deck. The uptakes of the boilers 
open into the eye of the fan on the port and starboard, the 
fan shaft running athwarteships. The shaft is cased in a tube 
several inches larger. This tube opens inside into the fan, so 
that a current of cold air is drawn continually between the 
tube and the shaft. This keeps the shaft quite cool, and no 
difficulty at all has been experienced with the bearings. The 
draught produced is very good. At a moderate speed it is equal 
to lin. of water in the ashpits. The stokehold is very cool, 
and there is a total absence of dirt and dust, n 
concomitants of the closed stokehold system. Mr. Bevis 
states that with induced draught tube ends never leak or give 
any trouble. 

We have called this a new departure, and so we think it is, 
because although induced draught got with a fan on Martin's 
system has been tried by the Admiralty, we think that the 
Queen of the North is the first passenger steamer in which 
is has been fitted. Indeed, our readers will, we think, agree 
with us that the whole combination of locomotive boilers, in- 
duced fan draught, and oscillating and inclined engines, is 
quite new. 

On the 28h of June we were on board when the ship made 
& preliminary run of about three hours’ duration from Birken- 
head, beyond the bar and back, the disconnecting gear 
being tested and the adjustment of the compasses verified. 
Nothing could have been more satisfactory, everything work- 
ing under the charge of Mr. Ratsey Bevis without a hitch. 

The official trial was made on Thursday and Friday last, 
the 11th and 12th insts., and consisted of a run from Black- 
pool to Douglas and back, the outward run being accom- 
plished in the teeth of a strong head wind in 2h. 59min, 
from pier to pier, giving a speed of 18-55 knots per hour. 
The return trip was made the following day in a gale, with a 
heavy sea, and was done in a little over the three hours. The 
results obtained were considered highly satisfactory by the 
directors of the company and all concerned, as fally a knot 
over the guaranteed speed was attained. The vessel was at 
once taken over by the owners and placed upon her station, 
where doubtless she will continue the excellent work pro- 
mised by her trials, and Messrs. Laird Brothers are to be 
congratulated on her success, as we believe a considerable 
a agar omg fixed if the speed of the vessel exceeded 17 

nots at sea on her trial runs between Blackpool and 
Douglas. 








France has at the present time, according to the Revue 
Scientifique, 5380 miles of submarine cables belonging to 54 diff srent 
lines, while there are three French companies possessing submarine 
cables—namely, tbe French Telegraph Company, from Paris to 
New York, with 4080 miles; the Commercial Cable Company, 
with seven cables having a total length of 10,495 miles; and the 
French S ciety of Sabmarine Telegraphs, with fiftsen cables of a 





total length of 5260 miles 
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CORLISS COMPOUND ENGINES—LEICESTER ELECTRICITY WORKS 


MESSRS. HICK, HARGREAVES AND CO, BOLTON, ENGINEERS 
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THE LEICESTER ELECTRICITY WORKS. 


In our impression of the 21st ult. we commenced the illus- 
tration and description of the machinery in the Leicester 
Corporation Electricity Works, constructed by the Brush 
Electrical Engineering Company, London, and Messrs. Hick, 











Hargreaves and Co., Bolton, to the instruction of Mr. A. | 


Colson, M.I.C.E., the engineer to the Corporation. We pub- 
lished two views in the machinery hall—one showing the 
general arrangement of the engines and machines, and one 
giving & good idea of the Mordey-Victoria alternators, and a 
double-page engraving showing the Corliss engines built by 
Messrs. Hick, Hargreaves and Co. We now publish on 

e 64 two views, which in particular show the engines 
and their arrangement with respect to the large alternators. 


We also publish special engravings of the engines on page 68, | 


and of the valve gear above and on the next page. We may 
now resume our description of this plant, and commence 
with the 

Generating plant.—The present equipment consists of four 


combined sets of the well known “‘ Mordey-Victoria ” type of | 


alternator coupled to horizontal slow speed engines. 


These | 


machines are of the same general design as those in use at | 
the Bankside station of the City of London Electric Lighting | 


Company, the armature is stationary, and the larger size 
carries 120 coils wound on slate formers and fixed in German 
silver and ebonite brackets. 


They are set radially around a | 


gun-metal ring, which is bolted to a cast iron frame divided | 


into four sections, two of which are below the floor level; 
each section is centred on end girders of cast iron, and can be 
readily swung back for inspection or repair of the coils. An 
equaliser is placed in one of the end girders as the two halves 
of the armature are connected in parallel. The field magnet 
consists of massive steel castings with thirty peirs of polar 
projections, and is excited by one central coil provided with 
two gun-metal collecting rings mounted on the shaft, and the 
whole rotates in ample swivel bush bearings, through which 
a continuous circulation of oil is kept up by means of pumps 
worked off the shaft. Three of these alternators have an out- 
put of 200 kilowatts each, and the fourth is a light load plant 
with an output of 75 kilowatts. The working pressure is 
2000 volts. Raworth’s patent flexible couplings are used for 
connecting the alternators to the engines. 

The construction of the alternator is more completely 
shown by the engravings on page 56. In its general features 
it is, as already seen, similar to the machines made by the 
Brush Company for some years, but certain detail modifica- 
tions have been made as a result of the experience gained by 
this company. An end elevation, partly in section, is shown 
in Fig. 1. A side elevation in Fig. 2, a part section of the 
field magnet—to a larger scale—in Fig. 3, side and end views 
of an armature coil—to a larger scale—in Figs. 4 and 5, 
longitudinal section and plan of bearing in Figs. 6 and 7, and 
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section and end elevation of flexible coupling in Figs. 8 and 9. , 
The armature is stationary, and consists of 120 coils mounted | 
in ebonised German silver clamps—see Figs. 4 and 5— | 
secured to the armature ring by bolts passing through slotted | 
holes in the flange of the ring—see Fig. 5. The armature | 
coils consist of thin copper ribbon wound with suitable insula- | 
tion round a slate core. Down the middle of the slate core a | 
number of small slotted holes are drilled, these holes serving | 
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HICK, HARGREAVES AND CO.'S NEW CORLISS VALVE GEAR 
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of two pieces, divided asshown. The armature ring is divided 
into four portions hinged at the ends of the machine near the 
horizontal diameter. This arrangement allows of any one 
quadrant being readily withdrawn for purposes of examina- 
tion, or cleaning, or repairing. In Fig. 1 is shown a quadrant 
standing out from the magnet in this way. It is stated, how- 
ever, that the whole of the armature coils are quite accessible 
without moving any part of the machine, because the field 


= 


for a lacing of hard-tanned cord which is put round the coils | magnet poles, being only half the ordinary number, that is to 
under pressure. After they have been covered with a thin | say, all the poles on one side of the armature are N, all the 
layer of & mica preparation, the object of which is to prevent | poles on the other side are 5, there is a gap between the 

adjacent poles on either side rather more than equal to the 
| width of one armature coil. Thus, in any position, half 
| the armature is accessible, and by moving the field 
| magnet round very slightly, the other half becomes 
| accessible. This facilitates the ordinary cleaning work, 
| while for periodical examination it is easy to with- 
| draw the armature quadrants as shown. The S are 
| of large size, and are of the swivel type. End play is limited 
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Fig. 10O—RAWORTH’S FLEXIBLE COUPLING 


a ce rv to the poles and to earth, a fault very common in 
high-tension alternators. An examination of the section of | 
the magnet—seen in Fig. 3—will render description almost 
unnecessary. The field winding is an annular coil wound 
directly on the annular cast steel core, the winding being 
separated into two portions, leaving a radial space the whole 
way round. A number of conical radial air passages allow a 
very free supply of air for ventilating and cooling purposes 
to | pes from the hollow hub quite through the field winding 
and over the armature which stands in the air gap between 
the polar extensions. The magnet will be seen to consist of 
two cheeks secured by bolts and circular keys to the inner 





flanged magnet core. In smaller sizes of machines these 
cheeks are cast steel each in one piece, but in the machine 
illustrated, and in all the larger machines, each cheek consists | 


by taking the thrust on a shoulder on the shaft bearing on 
the inside end of each bearing, there are no thrust collars. 
The bearings are readily adjustable endways on their 
pedestals, as shown in Fig. 6. The lubrication is by means of 
a small oil pump of the Roots’ Blower type, seen in Figs. 1 
and 2 at the side of the machine. The oil is delivered to the 
bearings at top and bottom, returning to an oil reservoir by 
the two oil catchers with strainers—see Fig. 6—the oil reser- 
voirs which are in the bed-plate being connected by an 
equalising pipe passing down the armature race, as shown in 
Fig. 2. This method of lubrication ensures a constant and 
free automatic supply of oil. The ‘“ Raworth’s” patent 
flexible coupling by which the engine and alternator are con- 
nected is shown in Figs. 8 and 9, and the annexed Fig. 10. 


| The alternator bearings are independent of those of the 
| engine, this arrangement being preferable for many reasons. 


It is important that the alternator bearings should not have 
to participate in the inevitable wear of the engine bearings. 
Any looseness in the latter which may be necessary to facili- 
tate lubrication would be objectionable in the case of the 
alternator. By having separate bearings for the alternator 
and engine, short centres are secured, and each part of the 
flange is made with a view to its own special conditions, 
and without reference to anything else. This arrange- 
ment seems to be preferable to that sometimes adopted 
of placing the alternator between the two cylinders, 
spreading out the engine, and lengthening the crank 
shaft to suit, an objectionable arrangement in a 
respects, and in particular because of the great lengt 

of crank shaft, and the fixing in the middle of the engine of 
the heavy magnet or armature, which must be lifted with the 
shaft whenever it is necessary to attend to the engine bear- 
ings. We understand that the Brush Company always make 
their alternators entirely self-contained, so that they can be 
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coupled either to their own engines or to those of other | from the Leicester engines, but from the duplicate gear on 
makers without , designing of any part of the plant, the high-pressure cylinder of the engines at the Leeds Electric 
& 


and in all cases 


worth’s flexible coupling is used. This | Light Station. The Leicester engines have not so far been 


consists of two flanges or discs, one on the end of the alter- | worked up to their full power. 


nator shaft, the other on the end of the engine shaft. In 


Boilers.—Steam is supplied from four Babcock and Wilcox 


each of these the two driving pins are fixed at opposite points water-tube boilers, each of 124 actual horse-power, arranged 


near the periphery, each pin being connected with the pin 
on the opposite side of the opposite disc by a kind of double 
drag link, the arrangement of which is clearly shown by 
a 8, 9, and 10, the elbows or joints of the two pairs of 
links 


being held apart by a strut as shown. 


The horizontal Corliss engines.—The several engines are of | 
the horizontal compound condensing type, constructed by 
Messrs. Hick, Hargreaves and Co., of Bolton. They are fitted 
with Corliss valve gear, and each has its own condenser and 
air and circulating pump. The larger engines have cylinders 
i6in. and 30in. by 36in. stroke, and run at 96 revolutions per 
minute, while the smaller engine has cylinders llin. and 
20in. by 24in. stroke, and runs at 118 revolutions per minute. 

Valve gear.—The valve gear of all the cylinders, except the 
low-pressure cylinder of the small engine, is of the Corliss 
type, of a design recently patented by the makers to meet 
the special conditions of electric lighting, and known by them 
as their “ high-speed gear.”’ Fig. 1 is from a photograph of 
the gear of one of the 30in. low-pressure cylinders, and Fig. 3 
is a scale drawing of the gear of one of the l6in. high-pressure 
cylinders. The special features of the gear may perhaps be 


Governor rod 


in two batteries, each composed of seven sections of nine 
din. tubes 18ft, long, and have a heating surface of 1426 
square feet, with a grate area of 254 square feet. The steam 
drums are 42in. in diameter, by 23ft. 5in. long, and are 
fitted with the necessary stop and safety valves, water and 
pressure gauges, and the usual blow-off and feed-cocks. The 
working pressure is 1201b. per square inch, and the firing is 
done by hand. Owing to the generating station being 
situated in the gasworks yard, gas coke is obtained at a 
comparatively low cost. 

Feed arrangements.—The feed-water for the boilers is sup- 
plied from a large wrought iron tank holding about 600 
gallons, into which the exhaust steam from the exciter and 
pump engines is taken, thereby raising the temperature of 
the water before it is delivered through the fuel economisers 
to the boilers, 

The pumps, of which there are two, are of the three- 
throw vertical type manufactured by the Brush Company, 
and coupled direct to Brush 4in, i din. vertical steam 
engines upon one bedplate. Each pump is equal in capacity 
to the full power of the station, and arrangements have also 
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Supp’ementary excentric rod 
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Vienna” type, each driving an independent motion by meang 
of worm-gearing specially designed by the Brush Company, 
The worm-shaft has roller bearings, and runs in an oil bath, 
The current is picked off a bare copper conductor running 
along the engine-room on insulators, by means of a contact 
shoe, the return circuit being through the rail. The motors 
are started and the various operations directed from the cage 
attached to the crane, in which the switches are fixed. Tho 
switches being of an interlocking type, the attendant is 
unable to reverse the motors without first switching off the 
current. 

Distribution.—The system adopted is that of the trans. 
former sub-stations, each containing two or more trans. 
formers, excited in parallel off high-tension mains led on 
Raworth and Geipel’s patent system, and feeding into a 
low tension network from which private consumers are 
supplied. Two main high-tension feeders run from the 
generating station in the Aylestone-road to the first trans- 
former chamber in Belvoir-street, a distance of 2100 yards. 
Kach consists of a Fowler-\Waring concentric cable, the 
conductors of 100 per cent. conductivity copper with y 
sectional area of ‘146 square inches, highly insulated, lead 
sheathed, and armoured with steel tape, with an external 
| serving of jute soaked in compound. From the transformer 
| chamber at the corner of Belvoir-street and Market-strzet, 
| the high-tension mains consist of similar cables of :097 
‘equare inches sectional area, but instead of being ar- 
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best indicatei by a statement of the respects in which it 
differs from the Corliss gear usually used on mill engines. In 
almost every Corliss gear hitherto used, the trips have been 
released by the opening motion of the parts, which implies that 
the fullest opening of the steam port will only occur on the rare 
occasion when the engine is working with the longest possible 
admission, and as there must be some margin, this is never 
reached in practice, the port is never fully opened, and at 
light loads may be a long way from being fully opened when 
the cut-off takes place. For the same reason, it has been 
hitherto found necessary to drive the steam and exhaust valves 
by separate excentrics, as, if a single excentric is used, and set 
to give a suitable motion to the exhaust valves, itis then so 
far in advance of the crank that the fullest opening of the 
steam port, and, therefore, the maximum range of the cut-off, 
occur too early in the stroke. In the gear now illustrated, 
the release of the trips is effected by a separate supplemen- 
tary excentric, which, under the control of the governor, 
effects the release at any point between zsro and the natural 
closing of the valve. This allows both steam and exhaust 
valves to be worked by a single excentric and wrist 
plate, and causes the steam port to be fully opened at a 
very early point in the stroke. The next point is, that the 
less a Corliss valve is opened the greater is the power needed 
to close it, because equilibrium has not been so nearly 
established between the upper and under sides of the valve; 
but in the ordinary Corliss gear the spring is compressed pro- 
portionately with the amount of opening, so that the spring 
gives the greatest thrust whenit is least wanted, and vice 
versd. This is rectified in the new gear by compressing the 
spring on the return stroke, and carrying it forward on the 
opening stroke like a loaded and cocked gun, ready to go 
off with a constant force at any point of the stroke 
at which the trigger may be released by the supple- 
mentary excentric. 
the special features, it is hoped that the following 
description of the action of the gear will be readily 
followed. In Fig. 3, above, the steam valve on the 
right-hand side is being opened by the pull of the rod 
A}, through the lever B!, and the side rods C', on which is 
pivoted the detent lever T’, and the release of the detent is 
about to take placa through the supplementary excentric 
forcing down the detent lever T! by the cam K', when the 
valve will be closed by the thrust of the spring and cushioned 
by the dashpot in the usual way. The point of the stroke at 
which this release will occur is controlled by the governor 
through the excentric E', the rotation of which lowers and 
thereby hastens the action of the cam K!, or vice versd. On 
the left-hand side, the rod A has just compressed the spring 
to an extent adjustable by the nut H and lock nut M, the 
detent rod T will fall into gear as soon as the cam K is moved 


out of the way by the supplementary excentric, and on the | 


return motion of the wrist plate the valve will be open and 
come into the position now occupied by the right-hand side. 
It should be noticed that on the release of the trip or detent 
only the minimum number of parts have to move rapidly, 
viz., the valve, its spindle and lever, and the dashpot rod and 


ton. The action of this gear and its range are well shown | 


the indicator diagram on our two-page plate in our issue 


of the 21st June, which, it should be mentioned, were not taken | 





With the foregoing explanation of , 


Fig. 3—HIGH-SPEED CORLISS GEAR—HIGH-PRESSURE CYLINDER 


been provided for pumping water direct from the cold 
water supply, if needed. The economiser is one of Messrs. 
Babcock and Wilcox’s manufacture, and has an aggregate 
heating surface of 2370 square fest. It is fitted with a safety 
valve, blow-off valves, steam jets for blowing the soot off the 
pipes, and all their latest improvements. The feed-water 
pipes are of galvanised iron, 3in. in diameter, arranged in 
duplicate, valves being placed at suitable intervals to allow 
of any part being isolated for repairs without in any way 
interfering with the working of the station. 

Steam pipes.—The main steam pipe is of wrought iron 6in. 
in diameter, and arranged in a ring with valves of the straight 
through parallel slide type, so arranged that any section may 
be isolated for repairs. The exhaust piping is of cast iron, 
and also the injection water and air pump discharge pipe;, 
which range from 12in. in diameter downwards. The con- 
densing water is obtained from the canal running through 
the gasworks. The steam pipes are covered with magnesia 
sectional covering, and Geipel’s patent steam traps are used | 
for draining off the condensed water. 

Exciting plant. — The exciters consist of two ‘“ Brush | 
Falcon” compound-wound direct-driven dynamos, each 
having an output of 12,000 watts. Hither is capable of ex- 
citing all the alternators atoncs. The engines, which are of | 
“Brush” manufacture, have tandem compound cylinders | 
6in. and 10in. by Sin. stroke. Raworth’s patent electric con- | 
trol governors are fitted to these engines, and by means of a | 
resistance in circuit the whole of the station can be regulated 
from one place. 

Switching arrangements—In this station the switching | 
arrangements throughout consist of the interlocking system | 
patented by Mr. Raworth, one of the managers of the Brush | 
Company. The system has been worked out in great detail, | 
and has for its object the reduction of all risk of accident or 
breakdown toa minimum. Esch alternator is provided with 
its own switch pillar, containing a system of interlocked | 
switches which makes it impossible for the attendant to close 
the main circuit before the field circuit and synchronising | 
circuit is closed, or open the field circuit until the main | 
circuit is also open. Each alternator pillar is also provided | 
with a synchroniser and switch in mechanical connection 
with the main switch. From the alternator pillars conduc. | 
tors are taken to a “dividing table” arranged for four 
alternators and two circuits, and from this the current 
passes to two circuit pillars containing double-pole switches, 
fuses, and ammeters for each feeder. Each exciter is pro- 
vided with an automatic switch pillar, which acts as a zero 
cutout and prevents the return of current on the exciter, and 
in like manner closes the exciting circuit when and not 
until the exciter has attained its working voltage. There is 
an omnibus pillar for dealing with the various circuits in the 
station, including the travelling crane motors and both 
exciter circuits. 

Crane.—The travelling crane, which is capable of safely 
lifting 15 tons, is operated either by hand or by electricity, in 
which case current is taken from the exciters. An advance 
over the existing methods of applying electric motors to the 
working of cranes has been made, inasmuch as each motion 
has its independent motor, thus obviating all transmitting 
shafts or ropes. There are three motors of the “ Brush- 
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moured they are drawn into cast iron pipes; these are laid 
in the form of a ring, any section of which can be dis- 
connected by means of insulating switches fixed in the 
sub-stations, of which eight have been built within the com- 
pulsory area of supply; the low-tension mains having a 
sectional area of ‘146 square inches, are concentric, lead 
covered and armoured, being laid direct in the ground, and 
connected together in one network. House connections are 
made by means of concentric armoured cables, jointed with 
wiped j>ints, which are protected by a tee-shaped casting. 
The Brash Company’s new form of house service switch is 
used on the consumer’s premises. It includes a double- 
pole switch and fuse, specially arranged for connecting con- 
centric service cables to separate house mains. Ths whole is 
enclosed in a cast iron lock-up box of substantial design. 
The transformers are of the well-known “ Mordey-Victoria” 
type, in which the high efficiency at light loads has such an 
important influence on the economical working of the system. 
Each transformer is provided with a double-pole high-tension 


| trigger switch in a cast iron lock-up box, and the secondaries 


of the transformers are connected through D.P. switch-fuses 


| to gun-metal omnibus bars, to which the low-tension net work 


is connected. 








THE ACCIDENT TO THE AQUILA.—A correspondent at Spezia has 
sent the Standard the following interesting details of the deplorable 
accident on board the Italian first-class torpedo boat Aquila: —‘‘Early 
on the morning of the 3rd the Aquila received orders to put to sea 
to undergo full-speed steam trials, with the object of ascertaining 
if she could be utilised as a torpedo chaser. Consequently, the 
speed and head of steam under which she was going at the time of the 
catastrophe must have been excessive, for a breakdown occurred 
in the reversing gear of the forward engines, a portion of what is 
called Stephenson’s link snapping from the violent vibrations of 
300 revolations per minute. The crown of the farnace collapsed, 
dragging with it the fore part of the boiler, together with the 
tubes. The explosion blew down the bulkhead leading into the 
torpedo-room, killing the fireman on duty, and suffocating a sailor 
who was sleeping there. The steam also forced its way into the 
engine-room through an opening in the bulkhead, over the heads 
of the engineering staff, severely burning all, and blowing one 
overboard, together with a ventilator, which broke the ribs of the 
officer second in command, who wasondeck, The Chief Eagineer, 
though severely injured, had the presence cf mind to have the 
fires of the after boiler drawn by two firemen, who remained 
uninjared, to prevent further accidents, there being no one to 
superintend the working of the other pair of engines, The sur- 
vivors signalled to the Semaphore, and also sent a small boat to 
the nearest village on the coast for assistance, and on the news 
reaching Spezia two tugboats, with doctors and medical appliances, 
proceeded to the disabled boat, and towed her to Spezia, landing 
on their way the most severely injured at the Naval Hospital at 
Portovenere, Of the survivors, three have since died, and five or 
six others are not expected to live, The body of the missing engi- 
neer blown overboard was picked up by fishermen at Riomaggiore 
this morning, terribly burnt about face and head, The steam 
trials of the Aquila were being superintended by Signor Oltremanti, 
Staff Engineer of the Reserve Squadron, now at Spezia, who 
happened to be looking down the engine-room at the time of the 
accident, and was severely scalded about the face and head, The 
Aquila was built by Schicau, of E!bing, in 1888, and had a speed 
of twenty-six miles per hour. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA, 


Tpx President of the French Republic presided on 
Mcnday afternoon at the cpening of the new Bridge of Tolbiac 
on the Orleans Railway. 

Ir is reported that all the arrangements between the 
India Office and the Bengal- Nagpur Railway for the Sivi-Midnapore- 
Calcutta and Cattack-Midrapore extensions have been eatisfactorily 
completed, 

Tue trials with the Heilmann locomotive on the line 
between Paris and Mantes appearto bave been satisfactory, seeing 
that the Compagnie des Chemirs de Fer de ]’Est has ordered the 
construction cf two new locomotives cf 1500-horse power, The 
same company isalso having constructed two400-horse power locome- 
tives for another branch, which will use a third rail as a conductor, 


One effect, says the Street Railway Journal, of the 
reduced speed on the Brooklyn trolley roads has been an increase 
of traffic on the elevated roads of tbat citv, and as a result, the 
wages of the employé; of the Brooklyn EK evated system (with 
the exception of the engineers and cffice clerks), which were 
reduced 10 per cent. in October, 1893, on account of the competi- 
tion of the trolley roads, were restored to the old rates on June Ist, 


AccorDInG to the new trolley speed ordinances in 
Brooklyn, the electric cara are making about the same speed in 
the centre of the city as that attained formerly by the horse cara, 
Asa result, the citizans of that city are loud in their complaints 
over the new regulations, and several petitions have been pre- 
sented to the authorities for a repeal of the obnoxious laws. Some 
of theee bave been from employé3, who, being paid by the trip, 
find that the number of trips which they can make has been con- 
siderably reduced, and whoare, therefore, direct losers by thechange. 


Ar a recent meeting of the Philadelphia Engineers’ 
Club, a paper was read by Mr. J. R. Maxwell, who described in 
detail the construction of the railway from Caimbote up the valley 
of the Rio Santa, 165 miles, to Recuay, and the Southern System, 
the largest in Peru, consisting of the road from Mollendo, 107 
miles, to Arequipa, from there, 218 miles, to Pano; and another 
from Juliaca, 210 miles, to Coz20, of which only 112 miles are 
finished. The road from Juliaca runs nearly due north, and 
eroszes the summit of the eastern range at an elovation of 14 200ft. 
When finished, the lowest elevation on the Coz2o0 branch will te 
10,050ft. above tide, 


Tar Snowdon Railway when completed will be similar 
to the lateat of the Swiss mountain railways, the gauge being 
2ft. 7hin., no gradients steeper than 1 in 54, and the sharpest 
curves having a radius of four chains. Thetystem to be adopted 
will be the ‘‘rack,” composed of solid double cast steel ‘‘ cog,” 
and the locomotives driving with two double pinionr, four teeth, 
therefore, being in gear at the same time, The length of the line 
is 43 miles, and tha road will be provided with terminal stations at 
Lianberis and the summit, with intermediate stations at two points 
on the route, The locomotives are being manufactured in 
Winterthur, Switzsrland. 


Ir is always a mistake to take the law into one’s own 
hands, as a railway company in the United States has just learnt 
to its cost. Last spring the Akron and Cuyahoga Falls Rapid 
Transit Railway built a viaduct over the line of the Cleveland, 
Akron and Columbus Railway, and failed to give the clearance 
which the latter company demanded, The officers of the latter 
company thereupon pulled down the partly completed viaduct 
where it came on its right of way. Then the parties went to law, 
with the result, in order to prevent further litigation, that the 
steam railway company has agreed to rebuild the part of the 
viaduct which it destroyed and to pay half of the legal expenses, 


Tse Punjab, with comparatively few commercial 
interests, has a mile of railway for every 11,000 inhabitants it can 
show on census returns. The Madras Presidency, including 
Mysore, has a mile of railway to each 13,000 of its population. 
Bengal, the head centre of civilisation and advancement though 
it is supposed to be, has but one mile of rail track to 74,000 squara 
miles. adras figuras for one mile of railway to 60,000 square 
miles. Even Bomba . urbs prima, can boast of no more than a 
mile of railway to 0 inhabitants. It is evident from these 
figures that there is sti]l plenty of room for railway extension in 
Indie, but toextend them without a prospect cf an adequate return 
for the outlay is impossible in the preeent state of Indian finarces. 


Tue officials of the Pennsylvania Railroad are going 
to make tests of the comparative efficiency and economy of steam 
and electricity as a motive power for itssmaller branches. For this 

urpose the Mount Holly Branch of the Camden and Barlington 
| are Railroad, extending from Mount Holly to Burlington, 
N.J., a distance of seven miles, has been celected, and for months 
past the work of equipping it as a trolley road has been in 
progress, This line was picked out for the experiment because of 
its easy inclines and its light freight traffic. As at present 
operated by steam it isa source of greater expense than gain to 
the company. If by substituting the trolley system it is found 
that the expenses can be reduced and the receipts increased, 
making the line a profitable one, the trolley will be introduced on 
a number of other small branches of the company, which are 
in about the came position as the little road from Mount Holly to 
Burlington, 


Tux most celebrated of the Peruvian railways is the 
Ferro Carril Central del Peru. Starting at the docks ia Callao, it 
keeps rising until, at 106 miles from the coast, it reaches a height 
of 15,666ft.—about that of Mont Blanc, It then descends, and in 
thirty miles falls 3489ft. When completed, 234 miles farther, it will 
reach the navigable waters of the Amazon, and this extension will 
probably not cost more than half as much as the finished portion. 
There are eight switchbacks on this road, four of them being double. 
There are fifty-seven tunnels in a distance of twenty-four miles, 
mostly through rock-spurs. Work was begun on this road in 1870, 
the track being laid to Chicla in 1875. It was resumed in 1890, and 
track was laid into Oroya on June 10th, 1893, All of this work was 
done at an altitude above 12,000ft., the most difficult and important 


of it, containing the two largest bridges, and eight of the tunnels 


being over 15,000ft. 


Tue Boston and Albany Railroad has been laying part 
cf its track in recent years with rails weighing 951b. per yard, 
which contain an unusually large percentage of carbon, making 
them much harder and stiffer than those rolled from softer steel. 
The cost of the high carbon rails is greater than that of the usual 
kind, but they have been found to reduce about one-half the 
average undulations of trains running over grades, giving the track 
a stability and smoothness it never before acquired. The Boston 
Evening Transcript says:—This isshown by means of a dynograph 
car, which is fitted with delicate instruments for measuring the 
inequalities in a track and recording them automatically in the 
form of diagrams. The particular value of the high carbon rails 
has been ‘co principally on steep grades, where the steel is 
always worn away more quickly thanon level places. This is due 
to the destructive action of the sand poured on the rails to enable 
engines to haul trains better on up grades, and to the sliding of 
wheels on the rails when the brakes are applied, to check the 
speed of a descending train. It bas been found, also, that the 
joints of the rails were not damaged so much when the steel 
contained an increased amount of carbon, and it was also observed 
that the expansion and contraction caused by changes in tem- 
perature were less marked than with softer metal. The increased 
stiffness of the high carbon steel is believed further to prevent 
the cutting of the cross ties by the rails, thus enabling them to be 
used longer. Thisisan important matter, if true, for the annual 
expense of renewing ties is a heavy one. 


A REFRACTORY mixture that will endure the highest 
temperatures can be composed of quartz or flint, pudding stone, 
and sulphate of barium in variable proportions, @ mass when 
moistened will take any shape, lke ordinary fireclay, and is dried 
and burned in the same manner, 


A RECENT paper by Messrs. Girard and Street 
deecribirg a new electric farnace and its application for the trans- 
formation cf carbon into graphite, is abstracted in a recent number 
of L’ Industrie Electriyue. The carbon is converted into graphite 
by passing the pulverised material across a space heated by the arc. 


M. Reonavtr has recently devised a dry cell consisting 
of a carbon vessel, inthe bottom of whichis placed chromic acid mixed 
up with gelatinous silica, this latter poesessing the property of 
absorbing sixty times ite volume cf water. Oa the top of this jelly 
a disc of porous earthenware is laid which supports a zine spiral 
immersed in a second layer of gelatinous tilica, this time without 
the addition of the chromic acid, The cell is claimed to be very 
compact for its power, 


A BALLOON equipped with self-registering instruments to 
measure the temperature and pressure of the atmosphere at high 
altitudes was recently experimented with in Berlin, and came down 
with the instruments in good condition in Bosnia, The instru- 
ments showed that the balloon had reached an elevation of 
53, 872ft., over ten miles, ‘Tne thermometer bad fallen to 52 deg. 
below z3ro—the lowest it could record. Another balloon sent up 
later is stated to bave reached an elevation of 72,000ft. above 
the eartb, or thirteen and a-half milee, 


Tue disadvantages of compressed asphalt pavements 
are ascribed by the Semaine du Batiment, says the Engineering 
Record, to the use of the powdered asphalt at different temperatures, 
and to the insufficient pressure—about 80 kilos. per square centi- 
metre, equal 1136 lb. per square inch—which can be applied to it 
in situ. To avoid these troubles there have recently been used in 
France paving blocks made from asphalt powder heated to 
120 deg. and then moulded, at a preesure of 900 kilos. per square 
centimetre—12 780 lb, per square inch—into blocks 8in, by 4in. 
by 1°18in,, which are set in 0°6in. of cement mortar, and are said 
to give satisfactory results, 


THE report of the Select Committee appointed to 
inquire whether any, and what, changes in the present system of 
weights and measures should be adopted, has been published as a 
Parliamentary paper. The Committee believes that the adoption 
of the metrical system by England would greatly tend to render 
that system universal, and recommends ()that the metrical system 
of weights and measures be at once legalised for all purposes; (4) 
that after a lapse of two years the metrical system be rendered 
compulsory by Act of Parliament ; (c) that the metrical system of 
weights and measures be taught in all public elementary schools as 
a necessary and integral part of arithmetic, and that decimals be 
introduced at an earlier period of the school curriculum than is the 
case at present. In the United States, where a system founded on 
the English units exists, a Commission is at present engaged in an 
investigation of the same character as that with which the Com- 
mittee was charged, and the Federal Government has this year 

dan Act rendering the metrical system compulsory for 
pharmaceutical purposes. 


REFEKRING to the heating of buildings by steam, an 
American contemporary—the Boston Journal of Commerce— 
mentions a case where the heating was done by exhaust from an 
engine, and says:—‘‘We saw a system lately that was being 
heated from the exhaust,a 12 by 20 engine, The exhaust pipe 
from the engine ran toatank, From the top of this tank a Gin. 
pipe led at its upper end, being provided with sufficient tees to 
take an independent main pipe to each room to be heated, and 
from each room there returned an independent return toa returned 
tank. The first tank was also furnished with connection from the 
boiler, so that the exhaust pipe from the engine could have its 
valve closed and the tank be supplied withlivesteam. In the very 
coldest weather this wooden building, four storeys high and 
covering considerable space, was heated by this exhaust steam at 
about 2 1b, back pressure, so amply were the steam pipes 
farnished.” We may mention a case where with overhead pipes 
5in. diameter a large caw mill is heated effectively without any 
apparent increase in back pressure, 


Proressor Aimz Wirz, of Lille, has recently described 
in an article contributed to L’ Energie Electrizue some tests which 
be has made of a Benier gasogene motor. This is a two-cycle 
motor, drawing its gas from the producer by aspiration, without 
gasbolder or scrubber ; it has one explosion per revolution, due to 
the two cylinders, one a compression cylinder, the other the motor 
cylinder; the axis of these being parailel and the cranks arranged 
at right angles. The nominal power of the machine tested was 
15-horse power at 150 revolutions. Comparative tests were made 
with coke and anthracite, Ina twelve hours’ run with anthracite 
the effective power was found to be 14°59-horse. The net con- 
sumption of anthracite was in the twelve hours 125 kilos.; water, 
22,000 gailons; percentage of heating value utilised, 11°3. With 
coke: Horse-power, 14°5: coke, 115 kilos.; heating value utilised, 
12°4 per cent, Professor Witz concludes as follows:—‘‘We have 
a producer motor occupying a space only a little more than ten 
square yards, which may be placed anywhere without fear of 
poisonous gas, since the working of the producer by aspiration 
renders all escape of gas impossible; which only uses 0°192d. 
worth of a fuel which can be obtained anywhere, and 125 gallons 
of water per effective horse-power per hour.” 


Ix 1890 the German Marine Observatory tested some 
three thousand running lights in use on board ships, and found 
two-thirds of them defective. Further tests of the visibility of 
lights of known candle-power were made by the German Committee 
last year. The mean of a large number of observations gave as the 
distance at which a white light of one candle-power became visible 
1°40 mile for a dark clear night, and 1°00 mile for a rainy one. 
Experiments andertaken in America, after the International 
Maritime Congrees in 1889, gave the following results in very clear 
weather:—A light of 1l-candle power was plainly visible at one 
nautical mile, and one of 3-candle power at two miles. A 10-candle 
power light was visible with an ordinary binocular at four miles ; 
one of 29-candles faintly at five, and one of 33-candles visible with- 
out difficulty at the samedistance. Onasecond evening, exception- 
ally clear, a white light of 3°2-candle power could readily be 
distinguished at three, one of 5°6 at four, and one of 17°2 at five 
miles. The Dutch governmental experiments, conducted at 
Amsterdam, gave the following results :—-A light of 1-candle power 
was visible at one nautical mile ; 3°5 at two, and 16 at five miles. 
Experiments with green lights gave 0°80 as the distance in miles at 
which a green light of a single candle-power is just visible. The 
candle-power required for a green light to be visible at one, two, 
three, and four nautical miles was 2, 15, 51, and 106 respectively. 
The American experiments before referred to give for green light : 
3°2-candle power fairly visible at one mile, and 28°5 clearly at two 
miles, the results being, however, from a limited number of experi 
ments, The German trials were, Vatuve says, much more numerous, 
The extraordinarily rapid diminution of the visibility of the green 
light with the distance, even in good observing weather, and the 
still more rapid decrease in rainy weather of a character which will 
but slightly diminish the intensity of a white light, show that it is 
of the utmost importance to select from the glass a shade of colour 
which will interfere with the intensity of the light as little as 
possible. The shade recommended is a clear blue-green. Yellow- 
green and grass-green should not be employed, as they become 
indistinguishable from white at a very short distance, For the red, 
a considerably wider range is allowable, but a coppery-red is said 
to be the best, 








Dvrine the French naval manceuvres off Ajaccio on 
Tuesday the cruiser Vautour met with an accident to her engines 
and had to return to Toulon, 


We read that there is a proposal on foot to light 
various towns and villages near the Seine from Paris to Havre, which 
consists in providing the towns with accumulator plants, charged 
from a large floating central station, moved up and down the 
river, 


ALL owners of electrical plant are liable to be com- 
plained of for making a noise, says Mr. Hiram Maxim. Owners 
of electric and other plant may be, and often are, served with 
injanctions restraining them from running their works, when in 
fact the noise complained of is less than that produced by ons cab 
passing along the street. 


AccorpinG to a Reuter’s telegram from Connesticut, 
dated Jaly 17th, an explosion has occurred on board the U.S. 
torpedo boat Ericsson, with the sad result that five engineers 
were fatally scalded. The telegram says, ‘‘ The boat was steaming 
28 knots an hour, and was being pushed to attain 29 knots when 
the Hot water pip: burst.” We suppose this is meant for feed pipe, 
but the description is a little vague. 


It is proposed to include an international exhibition of 
‘ Eronautical apparatus — the interesting features of the Paris 
Exposition of 1900. The sub-committee on aérostation in charge 
of the matter are making preparations for the admission of balloons 
of all kinds, fiying machines and soaring apparatus of every 
description. The comp:tition for honours will, itis stated, be open 
to foreigners and French inventors on equal terms, Commandant 
Renard is at the head of the committee. 


AccorDING to the latest official statistics, Russia in 
Europe now bas about 25,000 miles of navigable rivers and canals, 
or about 6000 miles more than all the rest of Europe; and these 
are used by 1300 river steamers. with a total of 83,000 tons, and 
21,000 boats, with a total of 6,000,000 tons, the river flotilla of 
Rustia being quite double that of Germany and Austria combined. 
The Times says the tonnage of goods carried on the rivers and 
canals of Ras:ia during the las’ six months was greater than that 
carried on the railways for a whole year, being something like 
30,060,000 tons. 


Hengis anaval absurdity which occurs—metaphorically 
speaking—every day. A court of inquiry was opened at Devon- 
port on last Monday week to inquire into the circumstances of the 
explosion on board of the torpedo boat destroyer Lynx during a 
steam trial off Plymouth. A tube in the forward boiler burst, and 
it was principally on account of the boilers being of the water-tube 
type that the Admiralty directed the inquiry to be held. We 
bave not yet heard what conclusions a tribunal of naval executive 
officers has arrived at on a subject with which they cannot be com- 
petent to deal. 


A NEW combined compass trammel—Sargent’s patent 
—is being made by Mr. W. H. Harling, of 47, Finsbury Pavement. 
This is a useful appendage to the compass of a half set, and con- 
sists of a tube of elliptical section, which is fitted to the compass in 
the same manner as the ordinary lengthening bar. Upon this tabe 
is a sliding head having a socket corresponding with the one in the 
compass, into which can be placed either the ink, pencil, or divider 
points, and can be fixed at any part of its length by means of a 
clamping screw. The knee joint of compass has a clamping screw 
to fix it when turned down at a right angle, 


THE new canal connecting Great Salt Pond, on Block 
Island, with the ocean, has been practically completed by the 
Hartford Dredging Company. According to the Scientific American 
the canal makes an entrance with one of the finest land-locked 
harbours along the Atlantic coast. The width is 400ft. and the 
depth 14ft. The distance excavated from water to water is 600ft. 
Inside the lake the excavation extends 200ft., and outside the 
ocean entrance has been deepened for 400ft., making a total of 
1200ft. The breakwater is 600ft. long. This year 50,000 dols. 
bas been appropriated for the work, and last year 25,000 dols. 


Te Woking Urban District Council having decided 
not to proceed with the scheme prepared by Mr. Radford, of 
Nottingham, have now commissioned Messrs. Taylor, Sons, and 
Santo Crimp, of Westminster, to designa scheme, which is to 
include the drainage of all except the most rural parts of the 
district ; and the same firm of consulting engineers having been 
engaged by the Ewe]! District Council to adjudicate upon the 
schemes sent in have placed that of Mr, John Anstie first. The 

bh rect ded is that involving the removal of the 
suspended matters in the sewage, and the application of the 
efflaent to land for final purification. 


Accorpiné to the American Press, Secretary Herbert 
says that it is not true that the Columbia has been ordered to 
cross the Atlantic at her extreme speed. Such speed could only 
be attained by using forced draught all the way across ; to do this 
would require a larger force of engineers, firemen, and oilers than 
are now on the ship, in order that they might be divided intoa 
greater number of watches than is practicable at present. To 
ascertain what the ship is capable of doing in her present condition 
and with her present ordinary force of firemen and oilers, she has 
simply been ordered to use all her boilers in coming across, but not 
to put on forced draught until during the last twenty-four hours. 
Such a test as this will not afford the means of comparing her speed 
accurately with that of the great fiyers, using as they do alwaysa 
much fuller force cf cilers and firemen than are ordinarily on 
board a ship of war. 


* THE Vestry of the Parish of St. Leonard’s, Shoreditch, 
have accepted the tender of Messrs. Manlove, Alliot and Co., of 
Nottingham, for the snpply and erection of a twelve-cell dust 
destrcctor and boilers, and Mr. Druitt Halpin’s arrangement of 
feed storage at a cost of £15,750. For almost the first time on 
record a dust destructor of this nature was advertised for to the 
specification of Messrs. Kincaid Waller and Manville, and no less 
than seventsen tenders were received from eleven different firms, 
the prices varying from £11,950 to £20,250.- Messrs. Manlove. 
Aliiot, and Co.’sscheme was unique, inasmuch as it was so arranged 
that no inclined approach road is required, but tke refuse is shot 
direct from the carts at ground level into the Boulnois and Brodies 
patent charging hoppers, and raised by means of electric lifts to 
the top of the cells, whence the refuse can be discharged in suitable 
quantities into any one of the twelve cells. The refuse is burnt 
under forced draught supplied by means of either electric fans or 
steam jets fixed to the closed ashpits. The gases from the cells 
may be passed either under the boilers or direct into the main fiue, 
and the boilers are so arranged as to admit cf independent firing 
by coal, or may be heated entirely by the hot gases from the refuse. 
Elaborate precautions are taken in every direction to ensure 
harmless destruction and to prevent the fermentation of the refuse 
on the top of the hot cells, prior to its admission to the furnaces. 
The boilers, which are of the tubulous type, are supplied with feed- 
water from the Halpin feed storage vessels, and it is therefore 
confidently anticipated that they will require little cleansing, 
and as the temperature of the feed-water will be at least equal to 
that of the steam evaporated, a considerable portion of the heat 
generated during the light load periods may be atilised during 
pericds of great demand. The plant has been calculated to be 
capable of evaporating 12.000 lb. of water per hour over a period 
of four hours, and we telieve that it will be the only electric 
lighting central station which relies entirely upon a destructor for 
steam. 
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OIL ENGINES AT THE DARLINGTON SHOW 





CROSSLEY’S 8-HORSE 


OIL, GAS, AND STEAM ENGINES AT THE 
ROYAL SHOW. 

In continuation of our notice of the engines exhibited 
at Darlington, we now illustrate several of the engines | 
not yet described. The portable engine of Messrs. 
Crossley Bros. is illustrated by the engraving on this page. 
This shows the engine as now mounted on four wheels. 
We mentioned some of the features of the engine in our | 
impression of the 28th ult., but did not say that the | 
engine is fitted with a simple and ingenious form of oil | 
measurer, consisting of a small chamber into which oil | 
sufficient for an ordinary full charge is sent each revolu- | 
tion by the pump, but it is not filled. When the governor 
acts and cuts out a charge, the pump, still delivering, 








PORTABLE OIL ENGINE 


| cator, to which we referred in our Cambridge report, 


which enables the engine to run for long periods. 

The vaporiser in this engine, is in its main features, 
shown by the accompanying engraving. From this it 
will be seen that the oil which enters at R with a small 
quantity of air, is with the air heated on its way through 
the spiral passage formed between the central heated 
tube and the enclosing jacket. The lower diagram is a 
section on the line Z Z. The heated air which meets 
the vaporising oil on its way to the horizontal passages 
shown in both diagrams, enters in the holes at the top. 
The lamp for heating the vaporiser is placed below the 
bell shown in the upper figure, the products of combus- 
tion passing through the vertical square holes d, seen 











TANGYES’ 4-HORSE 


fills this little chamber to overflowing, the excess run. | 
ning into a return conduit. The next oil charge will then | 
be somewhat greater than the ordinary charge, and thus 
the extra oil supply required next after a miss is secured. 
The oil from the measuring chamber is drawn into the | 
vaporiser in the ordinary way, the governor acting upon 
the exhaust and on the vapour valve at the vaporiser. 
The oil tank carries sufficient oil for ten hours’ run. The | 
circulating water for cooling the cylinder is carried in a | 
tank underneath the main frame of the engine, and is | 
forced round the cylinder jacket by means of a pump 
worked from the side shaft of the engine. The water 
passes back to the tank, where it is broken up into spray 
and cooled by a current of air induced by the exhaust 
from the cylinder in its passage up the chimney. The 
maximum quantity of water required is about twenty 
gallons, and at full load two to three gallons an hour is 
all that is neces to replace that lost by evaporation. 
Working with an ordinary moderate or varying load, the 
water contained in the tank is sufficient, we are informed, 
for a day’s work, if replenished each day at starting. 
The crank pin is provided with the continuous lubri- 





FIXED OIL ENGINE 


in the lower figure, the ignition tube, not shown, being 
heated by the same lamp. 
Messrs. Tangyes Limited exhibited, amongst others, the 


| 4 brake horse-power engine illustrated by the engraving 


below. The engine is in all respects the same in construc- 
tion as the Tangye gas engine made under Pinkney’s 
patents, to which, instead of the back cover of the 
cylinder, a vaporiser is attached, the gas engine with 
this and the necessary oil pump and governor attach- 
ments being convertible into an oil engine. The engine 
is of Classes 2 and 6 of our classification, and the 
vaporiser is roughly shown by the annexed diagram, in 
which B is the vaporiser, open by the passage C to the 
cylinder J, and by the small passage—shown also open— 
to the ignition tube K, which is immediately over a lamp 
carried by the support L. Air is admitted to the vaporiser 
at D by the valve A, and oil by the small inlet E, the 
lower end of which is closed by the valve A. The vapo- 
riser B is enveloped by the hood D, from which there is 
a chimney F, which may be left open or closed, according 
to the load the engine is carrying and the necessary 
temperature of the vaporiser. The chimney G above the 





ignition tube may be closed, and at the same time the 
heated products of combustion from the lamp L may 
be deflected by a passage at H, into the space D 
between hood and vaporisers, when it is necessary to 
raise the temperature of the latter. This may be 
done automatically or by hand by means of the 
lever M, which acts upon a valve at H. The lamp 
shown at N is in a position for heating the vaporiser for 
starting, but when the vaporiser is sufficiently heated 
the lamp may be moved in position for heating the 
ignition tube. Generally, the vaporiser is maintained 
at a sufficiently high temperature by the heat of combus- 
tion and by the hot gases from the lamp used to heat the 
ignition tube, but the engines are sometimes fitted with 
two lamps, so that one may be used if necessary to heat 



































the vaporiser during work, or to make it unnecessary 
to move the lamp at all. The oil admitted at E when 
the valve A opens by the indraught of air is sprayed or 
broken up into the vaporiser, air being admitted only by 
the valve A and when the exhaust valve is closed. No 
other valves are used. No lubricator is employed for the 
cylinder, sufficient oil vapour being, it is said, condensed 
in the cylinder walls to make this unnecessary. The 
governor is of the inertia type, and the engine uses 
ordinary paraffin or petroleum oils. It is now made in 
six sizes, commencing with 1 brake horse-power. 

They also showed in action a hydrocarbon—or oil— 
gas producer, made under Pinkney’s patents, and designed 
for making fixed gases from the heaviest kinds of crude 
oils and fatty matter. It is illustrated by the engravings 
on page 62. The casing B is fitted with two cast iron 
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TANGYES’ OIL ENGINE VAPORISER AND LAMP 


retorts I, fixed vertically in the centre of the furnace J, 
which furnace is lined with fire-brick, as shown in the 
sectional illustration on this page, to which further | 
reference is made. The lower part is fitted with a 
draught regulator M'. N!is the fire-door which gives 
access to the inside of the furnace J and fire-bars. 
The chimney is fixed on the opposite end at 
the top of the furnace casing B—not shown in 
illustration. This chimney is fitted with a regula- 
ting valve which greatly assists in adjusting the 
heat of the firein the furnace J. The fire is lighted in 
the furnace J, through the door N!, and in a short time 
heats the retorts I to a cherry-red, up to about point K. 
This could easily be seen through a sight hole at L. 
When the retort has reached this temperature the oil 
which is stored in tank A is turned on and flows through 





the plug C and the pipe end of the lever D—see Fig. 2—into 
the receptacle E. From thence it passes down the seal 
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pipe F and pipe G into the first division H of retort I, 
where it is converted into vapour. On rising, this vapour 
passes through the opening M into the second division 
N, feom which it proceeds first downwards and then 
up through the outlet pipe O, and pipes P and Q into the 
hydraulic box R. Thus the oil on leaving pipe G outside 
the retort I has been compelled to travel over the ex- 
tended heating surfaces forming H N and outlet O, and is 
transformed into a fixed gas before it can escape. 

The newly-made gas, on entering the first division T, 
of the hydraulic box R, passes through the water seal U, 
and is relieved of its heavy tarry or dusty compounds, 


ns 


1482. The trial trip with the vessel fully laden took place on 


March 21st, when the speed, as ascertained by several runs | 
over the measured mile, averaged 9-6 knots, and the indicated | 
horse-power was 1159, as per diagrams herewith, which give | 
particulars of running. During the trials the machinery 

worked at its full power for a number of hours without the | 
slightest hitch, everything being fully carried out to the | 
entire satisfaction of all concerned. On the conclusion of the 


‘“ NORMAL” POWDER. 

WE have received a notice and description of a smokeless 
powder termed “Normal” powder, which claims to have 
been adopted by the Swiss Government after long com. 
petitive trials with Nobel's Ballistite, the German Troisdorf 
powder, and other smokeless powders. “The tests,” it ig 
stated, “included not only the shooting capacities of the 


load trial the vessel proceeded on her voyage to the Mediter- | , ji 
powders, ie., their velocity and pressure, but also their 


ranean. : : 

We understand that, as we should expect, up to this date | sensitiveness to moisture and to changes of temperatures, 
| the vessel has given most satisfactory results. The last run | ®0d their chemical stability and safety, when kept in various 
of which we have particulars is from Genoa to Taganrog, | Ways and exposed to great heat, shock, &c. The Swiss 





which can be taken out at bottom door C! or run out at 
cock B'. The gas, on leaving the division T, passes 
through the opening W, down through the passage X, 
through the water seal U, into the second chamber, down 
the pipe Y, and through the cock Z into the holder A’, 
when it is ready for use. The arrows show the course 
taken by the gas from end of pipe G to the holder. 
Cocks B! are for draining box R, and pipe P" is used for 
supplying and regulating the water seal U. 























where she arrived on July 2nd, the total steaming time being | Government finally in 1889 adopted ‘Normal’ powder, as 
| 7 days 20 hours, which is an average speed of 104 knots. | combining in the highest degree the good ballistic qualities of 
| The indicator diagrams taken on this trip, under ordinary | the nitro-glycerine powders, with the stability and safety of 

working conditions, give 1102 indicated horse-power, the con- | its own gun-cotton class.” This powder, after six years’ 
| sumption of North-country coal being 15 tons per day, making | &xperiments, is now the only powder made at the Federal 
| the consumption per indicated horse-power per hour = 1-27 lb., Powder Factory at Worblaufen, near Bern. In 1893 the 
| and this the owners hope to still further reduce in the near Swiss Government permitted Herr Schenker, the inventor, 
future. | to sell the commercial rights in the powder to a Swedish com- 


The boilers for this vessel are two in number, of the usual | 


pany, and to assist them in establishing a large factory 


‘cylindrical multitubular type, single-ended, 13!t. 3in, mean ®t Landskrona in the South of Sweden. This company is 


allowed to sell the secret, and the ‘‘ Normal” Powder Syndi- 


| cate, Limited, of London, have acquired the rights in the 


powder for the British Empire, the United States, Turkey, 


| Bulgaria, Servia, Egypt, Persia, China, and Japan. 












































TANGYES’ HYDROCARBON 

The apparatus is made perfectly safe in case of stoppage | 
in the retorts, pipes, or passages leading to the place of | 
storage, by an arrangement for automatically cutting off 
the oil supply. By referring to Figs. 1 and 2, it will be 
seen that lever D is placed in its working position, the 
oil being free to pass through plug C and pipe end of 
lever D, the opposite end of which is fitted with a 
receptacle I’. From the pipe end of lever D the oil falls 
into the tundish-shaped receptacle E, and passes through 
the seal-pipe F and down-pipe G into the retort I. This 
receptacle E is fitted with an overflow pipe H’, leading to 
the receptacle I' at end of lever D, which is kept in 
position by the balance-weight J’. Directly there is an 
increase of pressure inside the retort I—due to dirt or 
deposit in any of the passages—sufficient to overcome | 
the weight of oil in the seal pipe F’, the said oil is driven 
into the receptacle E and down the overflow pipe H' 
into the receptacle I', the weight of which will overcome 
the balance weight J' at the pipe end of lever D, and 
cause it to fall into position, as shown in Fig. 3, thereby 
cutting off the main oil supply, and averting all danger 
from overflowing oil. Also when the lever D is in this 
position, it can be made to ring either an electrical or 
mechanical alarm, and so call the attention of the 
attendant. The gas can be used for illuminating and 
all domestic purposes—even in the most delicately | 
furnished and upholstered rooms—it being quite free | 
from sulphur and ammoniacal gases. It has been more | 
particularly adapted for driving gas engines for electric 
lighting, pumping, and general work, where ordinary gas | 
is not cheaply obtainable. 

In our impression of the 5th inst., in the description of 
the Britannia Company’s portable engine, we did not | 
mention that the name given it is the “ Facile.” In} 
mentioning the fact that the vaporiser formed also the | 
ignition tube, it was not intended to make it appear that | 
there was an ignition tube, but that the vaporiser per- | 
forms both duties, more especially when the heating lamp | 
is playing on the vaporiser bub U, as it was in the show | 
ground. 

In our issue of the 5th inst., in describing the Central 
Cyclone Company’s machinery, it was stated that the | 
pulverisers grind cool, and were only sent out on royalty. | 
The company’s disintegrators, quartz mills, and grinding | 
machines are sold in the ordinary way ; and as several of | 
the latter machines are for processes of crushing and dis- 
integrating, they must necessarily heat some materials. 
It is necessary to remark this, as possibly it might be 
inferred from the paragraph referred to that it was | 
claimed that disintegrating and grinding generally were | 
accomplished without heating. 








TRIPLE-EXPANSION ENGINES, 8.8. LIZZIE 
WESTOLL 


THE engines illustrated by our supplement have been | 
fitted into the steamer Lizzie Westoll, built by Messrs, Short 
Bros., Pallion, to the order of Mr. James Westoll, Sunder- 
land, and are the sixth set of engines lately supplied by Messrs. | 





GAS PRODUCER 


diameter, 10ft. 9in. long, each having three furnaces fitted 
with one Adamson ring incentre. They are made of the best 
mild steel throughout, with the exception of the tubes, which 
are of wrought iron. Every hole is drilled, and every rivet in 
the boilers is machine riveted, excepting those of the com- 
bustion chamber backs. They were tested by Lloyd’s to 
400 lb. hydraulic pressure. Particular attention has been 
given to the accessibility of the internal parts, and they are 
so designed that ample spaces are allowed for cleaning and 
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This powder claims advantages specially on the fact that it 
contains no nitro-glycerine, and consequently causes less 


| erosion in the bore of a gun, and is more stable and safe, 
| as the writer of the. pamphlet expresses it. 


On the other 


hand, nitro-glycerine’ powders h been found distinctly 


| superior to gun-cotton powders not containing this ingredi- 


ent, in shooting qualities, by the British Explosives Com- 
mittee appointed by the War-office in 1888, and “ the ques. 
tion was whether it was possible to improve a nitro-glycerine 
powder so as to get rid of its drawbacks, or to produce a gun- 
cotton powder having the great ballistic qualities of the nitro- 
glycerine class. The British Government chose the former 
problem, but experience has shown that the latter is the 
easier of sclution. Herr Schenker had indeed solved it, but 
his invention remained a secret of the Swiss Government till 
1893. At the present day gun-cotton powders have been 
adopted by Germany, France, Austria, and Russia, besides 


, smaller Powers, while Italy, which has adopted ballistite, is 


the only country on the Continent whose service powder is of 
the nitro-glycerine class. The main characteristics of Normal 
powder may be considered under the three heads of (1) 
wae qualities, (2) effect on barrel, (3) stability and 
safety.” 

Trials as to ballistic qualities were made in Switzerland, 
Sweden, and England, and are stated to have been very 
satisfactory. Those on effect on barrel were conducted in 
Switzerland; in the course of them 40,000 rounds were fired 
from a small-arm rifle and 800 from a steel field-gun, without 
causing the least injury. Trials as to stability and safety 
were made in Switzerland and in Sweden. The powder 
stood well under moisture tests, and when exposed to heat, 
which was severe and prolonged, 176 deg. Fah. being the 
highest temperature, while 140 deg. was applied for eight 
hours during six days, and 122 deg. for a continued period of 
192 hours. When iodine zinc starch paper was employed 
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William Allan and Co, to this well-known firm, all of which | examining them thoroughly. We should add that thespecial | as a reagent, no reaction occurred within thirty minutes. 
have given complete satisfaction. They are of special interest, | feature of these boilers is the flanging outwards of the back | The powder is practically flameless, being much less visible 
as the working pressure is 2001b. on the square inch. The | ends, so as to secure hydraulic rivetting for all these heavy | than nitro-glycerine powder when fired in dull weather or in 
dimensions of the vessel are :—Length, 301ft. 8in.; breadth, | rivets, which cannot be done efficiently by hand to stand such | the dusk or dark, and no ignition gases are generated. It is 
44ft.Sin. ; load draught, 21ft. 2in.; and load displacement, 6400 | a high working pressure. This arrangement is amply justi- | claimed that a given result can be produced by a charge of 
tons. The cylinders are 21}in. +344in. + 60in. x 42in. On the | fied by the results of twenty-three of these boilers, which for | from 10 to 20 per cent. less weight than most other cotton 


light trial, which took place on March 16th, the speed over the 


| the last five years have been working at 200 1b. pressure. Mr. powders, and simplicity and economy are claimed. The 


measured mile was 10-4 knots, whilst theindicated horse-power | Allan holds that this will be the usual working pressure in | English directors include the names of Major-General 


—the diagrams of which are here reproduced half-size—was | 


the near future. 


Tweedie, late R.A., and of Royal Powder Factory, Waltham 
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Abbey, and Lieut.-General F'caser, late R.A., formerly super- 
intendent of the Royal Laboratory, Woolwich Arsenal. 

We have given the claims of this powder at some length, 
pecause they are apparently well-established and strong. At 
ihe same time, it weuld need something very weighty to 
cause Powers to give up any powder which they have regu- 
jarly adopted. The chief evil felt is erosion of bore. In 
other respects very good results have generally been obtained 
with smokeless powders. As to stability and safety, cordite 
appears to be very satisfactory as issued for service. Erosion 
of bore is considerable, but very even in its character, so that 
it might almost be imagined, even from gutta-percha impres- 
sions, that the erosion was quite insignificant. Normal powder 
must be shown to behave well in guns of large bore to carry 
weight. It is not in field guns that erosion gives serious 
trouble. On the other hand, nitro-glycerine has behaved 
notoriously badly at Waltham Abbey in the process of manu- 
facture. This, however, is an evil much more easy to grapple 
with than one liable to occur on service. In short, it is the 
nitro-glycerine itself that has misbehaved, not the finished 


cordite. 











LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
( _ correspundents. ) 





FREE TRADE AND NO TRADE. 


Sir,—‘' W. A. 8. B.” accuses me of inconsistency. So far as I 
am able to understand him, he appears to imagine I argued in 
favour of our producing as much as possible, to the neglect of our 
exporttrade, Surely it must be evident to the meanest capacity 
that the more we produce the more we shall have to export— vide 
the increase in the export trade of other countries since they took 
so largely to manufacture for themselves—te greater the national 
wealth, and the less the cost of production. Or is he arguing on 
the Mongredien theory, ‘‘ Imports govern exports. Every pound’s 
worth of dities purchased by us of the foreigner compels a 
purchase by him in return of a pound’s worth of Eaglish goods.” 
Daring the four years 1891-4, the imports exceeded the exports of 
d tic prod £764 millions, or 55 per cent. Were these 
millions, in these years of depression, so much profit left in the 
pockets of producers? This theory is completely refuted by the 
facts of trade. 

Here is what Professor Fawcett says :—‘‘ Suppose, for instance, 
that protective duties were increased in the United States; the 
quantity of articles imported from Eagland and other countries 
might be greatly diminished, whilst the demand of these countries 
for American produce would continue. If English harvests, for 
example, were deficient, and America had wheat to spare, this 
wheat would be gladly purchased by the Eaglish people. They 
would not deprive themselves of bread because America had in- 
creased her import duties.” 

In arguing that if we take care of home production the exports 
will take care of themselves, and that the latter are the true index 
of a nation’s advance in indastrial prosperity, I was guilly of no in- 
consistency. If I have misunderstocd ‘‘ W. A. S. B.,” perhaps 
he will more clearly explain where it comes in. He then goes on to 
say :—‘' The £180,000, or the £400,000, come here and are divided 
among our people as wages, profits, interest, &c. 4 so much we 
are the richer, and by so much are others short. This is in the 
evidence. What I ask for are facts as to the per contra.” 

In this extraordinary dictum your readers will observe : (1) That 
he is in direct conflict with Adam Smith, as quoted by mein your 
issue of 14th June. (2) That the wages fund will benefit by our 
importing, instead of produci Let him tell this to our unem- 
ployed. 











(3) That roduction is not the source of all industrial 
wealth, but that that is more likely to be increased by buying 
from the foreigner what we can produce, and that it is more for 
our interest that there should be no created wealth from our soil, 
but that we should import all the food we require from abroad. In 
other words, we shall only have attained the zenith of our pros- 
perity—for that is the only logical conclusion—when we have ceased 
to produce anything, and import all we require from abroad, and 
it is in answer to such a monstrous proposition as this we are asked 
to produce facts per contra. We might with asmuch sense be asked 
to adduce facts to prove that a man who bo ae more than his 
income was not thereby increasing his capital. Will ‘‘ W.A.S.B.” 
tell us how, when we have ceased to produce anything, we are to 
find the means of paying for these imports? We must produce 
and sell either the commodities we produce, or the labour we con- 
tribute to that production, before we can ~ 

‘ast ing stat t” that ‘‘the last of the protective 
duties were removed in 1874,” your correspondent, if he will refer 
to the statistical abstracts of the Board of Trade, will find correct. 
In 1878 we reduced the duties on sugar by £1,270.000, and finally 
abolished them in 1874, at a loss of revenue of £1,800,000. Batween 
1850 and 1874 duties on such articles as we can produce were 
abolished to the net amount of £9,622,000, while during the thirty- 
four years of their existence the gross revenue derived from the 
corn duties only averaged £291,666 per annum, or 1/4. per head 
on the mean population of those years. 

He asserts that our trade has increased 50 per cent. since 1874, 
In 1874 our exports of d tic produce ted to, per head of 
population, £7 7s. 94., against, in 1894, £5 lls, 4d.; and if we 
include the imports, £18 16s, in 1874, against £16 in 1894; or 
addiog the exports of foreign and colonial produce, £20 12s, 3d., in 
1874, against £17 93. 9d. in 1894—so much, even after allowing for 
the decline in values, for the increase in our trade. 

Now for ‘*‘W. A.S. B.’s’ astounding statement” in his letter 
which appeared in your issue of 14th June, 

‘* Now 180 years takes us back to a period when 203. the quarter 
was an ordinary price, and which, nevertheless, was the most pros- 
perous period Ay our agriculture on record, and which differed 
from later intervals of prosperity on being prosperous alike for the 
labourer and his master. Now here isa piece of history which 
our theorists have got to account for before they —— us to 
abandon our track in pursuit of the fancy benefits of scarcity 

tices,” 

. I? your correspondent will consult Porter's ‘‘ Progress of the 
Nation,” a standard work he apparently has never seen, he will find 
that in no year daring the last 135 did the price of wheat touch 
2)3. a quarter. Its lowest prices were in 1760-2, 362: 6d., 303. 34., 
and 33: From 1760 down to 1849 prices averaged as follows :— 
1760 9, 452. 10d.; 1770-9, 45s.; 1789-9, 453. 9d.; 1790-9, 553. 11d.; 
1800-9, 82a, 2d.; 1810-9, 883. 84.; 1820-9, 582. 5d. ; 1830-9, 563, 94.5 
1840 9, 553. 11d. When he can prove that he has not been leading 
us into the regions of romance—though I do not see what we are to 
gain by going back into the misty caverns of the past, when trade 
was carried on under wholly different conditions—we practical men, 
not theorists as he calls us, will be prepared to account for, and 
discuss with him established facts ; all we insist on is that they 
shonld be correct. A, WILLIAMSON, 

15, Moray-place, Ejinburgh, Jaly 9th. 











Sir,—It is held by writers on logic that the question, ‘' Hive 
you left off beating your mother?” is not a plain question to 
which an answer yes or no can ba expected. Similarly, if asked 
whether we are wise to send millions of money to enrich the 
foreigner, I reply that the previous questions of fact are not 
established, and so far no one has attempted to deal with the 
challenge, One plain question was asked ia ‘‘ Trader’s” letter, and 
that I answered concisely, and my answer has not been traversed. 
I suppose that my old ally ““H. P. R” is too busy to aid. 
Certainly a considerable mass of questionable matter has been set 
before us. Mr, Andrew Wilson is not himself very successful in 





framing a bye question, such simplicity as he attains being at the 
expense of actuality, for the facts are highly complex. The three 
alternatives do not exhaust the bilities, and bear little likeness 
to actual business, If attainable, his first supposition might be 
favourable to Eagland; whether “Trader” would agrea in 
thinking so I do not know, for it would mean that we imported 
more or exported less than before by the amount of the tax, 

It is obviously fatile to ne to detect the influence of a duty 
of 13, on an average struck between prices which range from 
87s. 10d. to 743,, but in any case the figures could throw no light 
on the question, who pays the duty, unless we are furnished with 
the prices both in the exporting and importing countries, together 
with particulars of freights, All that Mr. Williamson’s figures do 
show is, what scarcely needed argument, that the daty was no 
protection to British farming. It is curious to find that he 
favours the tax on the ground that it would have been paid by the 
foreigner, thus adding £35,000,000 to the excess of our imports, 
which is what he previously called enriching the foreigner. What- 
ever was the case with the small duty, it isquite obvious that a 
really protective duty of 25s. a quarter could not be paid by the 
foreign producer, or any appreciable fraction of it. 

Tariffs appear to be capricious tools ; the absence of duty lowers 
the price of corn; its presence lowers that of rails, Mr. 
Williamson discreetly says nothing of the years during which 
the States continued to buy obsolete iron rails of us, owing to the 
tariff, which, as usual, operated as a taxon brains, None of your 
correspondents seem to be aware of the fundamental distinction 
between the effect of a change of duty upon an existing trade and 
that of a long-established duty. It is to the former that Mr. 
Williamson’s instances of a tax being paid by the foreigner belong. 
But all that he alleges has been brought forward time after time, 
coupled with the prophecy of no trade consequent on free trade. 
So it was in 1884; our trade was gone for ever, but by 1890 it was 
again at full flood, and now in this day of depression we have a 
larger population better fed, better housed, better clothed, 
provided with more newspapers, more books, more education, 
more amusements, and working shorter hours than ever before. 
That there are shortcomings in our state is clear enough, but 
by far the larger part of them are heirlooms from a time 
when Mr, Williamson’s views wera those of the majority, and 
were the practice of the Government of the day. W. A. S. B. 

London, July 15th, 





MECHANICAL KOAD CARRIAGES, 


Simr,—I venture to think that a tricycle either for mechanical 
propulsion or for foot pedals is a mistake, because it makes three 
wheel tracks, while a four-wheeler or ‘‘quadricycle” makes only 
two. On the very best country roads there are many months in 
each year when they are covered in patches with fresh laid broken 
stone, and to go over that is a serious undertaking. But with four 
wheels—the distance batween the wheels or gauge being not less 
than four feet—it is easy to find two tracks that will fit for at 
least 114 months out of the year. It seems to me that 
‘‘Golosipher” is right when he says that steam from distilled 
water and an atmospheric condenser, not looking for a vacuum but 
using petroleum as fuel to raise steam, would bepreferab!e. In 
1836, we all know that both Mr. Gurney and Mr. Hancock had 
steam carrisges running in the streets of London carrying as many 
as eighteen passengers and worked with 450 lb. steam. 

I myself saw about twenty years agoa very simple air condenser, 
which wasattached to an engine working with 4501b, to 5001b. steam, 
the steam being raised from distilled water, and the waste steam 
passed from the cylinder into the condenser, which was simply a lot 
of galvanised water tubes outside the roof of the engine-house, and 
the atmosphere condensed all the steam, which dropped down to a 
hot well, and was then pumped again through the boiler, the safety 
valve and all blow-off cocks being pantheon to this air condenser, 
The waste of water was very trifling, and that engine had been at 
work for many years when I saw it, and had never given any 
trouble. It was in Messrs, Perkins’ factory I saw the engine, and 
it did, and I believe still does, the work of their factory. 

A cubic foot of water each hour boiled off at 5001b. steam, and 
expanded down to atmospheric pressure, would give § or 9 indi- 
cated horse-power, or say, 4 to 5-horse power effective, which would 
propel a mail coach. Bat the carriage which would be most likely 
to succeed would be one of half or even quarter that power, and in 
country places the smell of a gas ———— gas—would 
not be much detriment. There are many thousands of people in 
this country who, if they could get a 1 or 2-horse power carriage 
for the price of a dog cart, harness, and a horse, would most 
assuredly go in for it, if it was a thing which could be taken 
out and started ina few minutes. A petroleum engine has the 
facility of starting at once, without having to get up steam, 
although it certainly has the smell as a drawback. 

Penithon, Radnorshire, July 16th. G, A. Hata, 





S1r,—I have read ‘‘ Golcsipher’s”” letter in your last number with 
much interest. He has summed up some of the qualities which a 
road carriage should possess, but has said nothing on two important 
points: one is the nature of the carriage as a vehicle, and the other 
is steering. 

If the mechanical road carriage is really to ba a success it must 
be an easy running vehicle ; this it cannot be if it is heavy, because 
it will be quite impossible to use light resilient springs, I have 
travelled at high speeds on common roads in numbers of steam- 
propelled vehicles, but none of them were really easy running save 
that which had Thomson’s india-rubber tires. The difference 
between a light and heavy vehicle is the difference which is found 
to exist between standing on the footplate of a locomotive and on 
the floor of a first-class railway carriage. 

As to the second point, the steerage of a mechanical road 
carriage may seem a very easy thing to contrive ; on the contrary, 
I know from experience that it is most difficult, Lt anyone try 
to steer a vehicle with two front wheels locking round in the usual 
way, at ten miles an hour, and he will appreciate my ae 


Westminster, July 12th. 


Sir,—Having watched from almost the beginning the develop- 
ment of the self-propelled road carriages, and having had further 
opportunities of ascertaining their merits! during the recent 
meeting in Paris of the Institute of Naval Architects—at the time of 
the great race to Bordeaux and back—permit me to state that I 
was informed at the Darlington Show that the Council of the 
Royal Agricultural Society, on application made to them by the 
French manufacturers, have positively refussd space for the 
exhibition of these carriages at the Royal Agricultural Show at 
Leicester next year. This is interesting in connection with your 
most spirited offer in to-day’s and last week’s ENGINEER. There 
is some prospect that the Royal Dablin Society may be om 


liberal. JIN, 
Dablin, Jaly 12th. 





CANALS, 

Srr,—In your issue of the 5th inst. you print a paper on “ Bir- 
mingham and its Canal Connections with the Szaports,” by Mr. 
W. H. Wheeler, in which Mr. Wheeler suggests that I advocate 
the conversion of the waterways between ‘‘the Thames and Ssvern 
into a first-class canal,” whatever that may mean, and forthwith 
proceeds to decry the proposal, bat as I have never suggested 
this, his efforts are needless. In my opinion, before any important 
move is made for the development of canals, the country must be 

rovided with reasonably accurate information in an intelligible 
orm, giving among other particulars the present physical condition 
of the various canals, the traffic carried on each, and their financial 
osition. 
. When Parliament intervenes to provide this, a genuine step will 


have been taken in the direction of bringing into more general 
use this neglected means of transportation; until then, although 
isolated improvements and here and there an gamation may 
be effected, nothing can be done on broad lines, the only ones 
likely to confer real benefit on the community. A few decades 
ago the carriage of goods cost less here than on the Continent. 
‘Times have changed,” and according to the Jowrnal des Econo- 
mistes, our railway rates are now the highest, 27 per cent. above 
o— of France and 75 per cent. above Germany, Holland, and 
gium. 
The goods transported by rail and water in the United Kingdom 
amount to 350,000,000 tons per annum, compared with an oversea 
tonnage of 84,000,000 tons. The enormous preponderance of 
internal traffic is very remarkable, 
The increasing necessity for reducing the cost of carriage in 
these days of keen foreign competition and low prices need not be 
dwelt on. I have no doubt that the canals ought to become a 
really important factor in the commercial and industrial life of 
the people to a much larger extent than at present. 
Jaly 17th. LioneL B, WELLS, M, Inst. C.E. 





HORIZONTAL BAND SAW MACHINE FOR LOGS, 


__Sir,—Io yoor impression of July 5th appears a descriptive 
illustration of a horizontal band saw machine for logs, stated to be 
the invention of M. Landas, whose patent rights in it are held by 
Messrs, Ransome. Speaking ex cathedra,1 fail to discover any 
element of originality in this machine, except, perhaps, that of the 
costly detail of two large screwed vertical columns rotated by self- - 
acting gear, for raising and falling the saw pulley cross slide for 
varying the height of the saw, instead of the orthodox side frames 
with internal screws, transverse spindle, bevel gear, &c. 

So long ago as 1880 I, in collaboration with the chief constructor 
at the Government Yard, the Hague, M. R. Witte, obtained an 
Eoglish patent for a machine of this type which gr apes all the 
cardinal features of the one in question, but with the additional 
advantage of being double-acting, i ¢., having two saws, each carried 
by a separate and independent cross-slide front and back of the 
main side standards, so that when for any purpose one saw was 
removed ths other remained running without any interraption of 
the continuity of the work—a not unimportant point where the 
saw has to be changed every quarter or half hour—or the two 
could be operated simultaneously, thereby doubling the output. 
One of those machines was erected at the Hague some fifteen 
years since, and is, I believe, satisfactorily working there ; its 
general work was 4ft. teak logs for shipbuilding works connected 
therewith. I note that at the trials of the cade at Battersea, 
16in. was the largest log sawn, whereas the fall capacity of the 
machine was 48in. Now, it would have interested many, myself 
amongst them, to learn what results would have followed the con- 
version of 4ft. logs, particularly as regards rate of cutting, horse- 
power absorbed, behaviour of saw, state of surfaces cut, &c. The 
conditions involved in cutting 16in. and 48in, especially in the 
case of hard woods, vary considerably, and there is little positive 
data relating thereto extant. In my opinion the capabilities of 
the machine were only partly tested, and ceased at the point where 
some new information on the subject might have been obtained of 
a useful and trustworthy character. 

For long I have been practically and thoroughly interested in 
band saws for heavy straight work, and hopefully anticipate the 
time when the difficulties hitherto attending their employment for 
this purpose, at least in this country, will be surmounted, but this 
time is not yet. Whether this recent production of Messre, 
Ransome is a step in the right direction of a consummation, for 
many reasons so much to be desired, I cannot say in view of the 
incompleteness of the trials tabulated in your columns. 

W. SamMvEL WorssaM, Engineer, 

Chelsea, 8. W., July 13th, 





THE ROLLING OF SHIPS. 


Sir,—I would be much obliged if you would allow me through 
the medium of your paper to bring to notice that with reference to 
the paper read by M. Emile Bertin before the meeting of Naval 
Architects at Paris, upon the amplitude of rolling on a non- 
synchronous wave, that Commander Hodgetts has for some years, 
and at very great personal expense, pointed out how necessary it is 
to reduce the rolling of a ship, particularly in ships of war, and in 
those used for transport of horses, cattle, &c.,and he has also 
pointed out how easily this can be effected by giving the bottom 
of the ship a suitable curve. His pamphlets and patents on the 
subject are open to inspection at any time. 

Both M. Bertin and Sir William White admitted having come to 
the conclusion that the effect gained by the use of bilge keels was 
far more than ever anticipated, but com to the true principle 
of shape advocated by Commander Hodgetts, that is, making the 
bottom of the ship of a curve that will prevent the possibility of 
oscillation, the attachment of a bilge eel simply a makeshift, 

All experiments go to show that the Hodgetts type of ship con- 
struction will not only prevent rolling, but also ensure many other 
great advantages, such as greater speed, greater power of helm, 
greater stability, more carrying capacity, no bow wave, &. I 
would ask those interested in this matter to avail themselves of the 
details already worked out by Commander Hodgetts, and I feel 
sure that the result will be a far greater surprise than that caused 
by the effect found to be obtained by the use of bilge keels. 

June 26th, M. T, 





CLEARANCE IN STEAM. CYLINDERS. 


Sir,—I may say in comment on your article last week that the 
clearance question is by no means so simple as it appeara, perhaps, 
at first sight. Calculations such as those you give are all very well 
in their way, but they take no account of the actual conditions 
obtaining in an engine, and there is no reason to think that the 
less the clearance the greater in all cases must be the economy. 
have met with cases in which reducing clearance by pinning plates 
on the piston faces had either no effect whatever or rather 
ine the consumption of steam. The effect was to reduce the 
average pressure, and this brought down the number of revolutions. 
To get these up again the point of cut-off had to be altered, being 
made later. e result was that more steam was used. The 
question is very complicated. I have before me the report of a 
very careful trial made to test the effect of different ratios of 
clearance, and it was found that the best result as regards steam 
consumption was obtained with a clearance of about 14 per cent 
the speed and load being in all cases kept as constant as possible, 

Bolton, Jaly 16th, TIN TACK, 








LIVERPOOL ENGINEERING Socrety.—A party of members of this 
Society recently paid a visit to the Dinorwic Slate Quarries, Llan- 
beris. These quarries, which cover an immense area of und, 
have been in existence for over 200 years, although but little work 
was done in them for the first half of that period, the greatest 
part of the progress having been made within the last sixty or 
seventy years, The party, led by Mr. Brinckman, were first shown 
the system of splitting and dressing slates. They were then con- 
veyed in the rope tramways up the very steep inclines, some of 
which are at a gradient of from 1 in 34 to lin 4. After an inspec- 
tion of the interesting operations in the galleries, the arrange- 
ments for a very large blast, which is to take place in a few weeks’ 
time, were shown. This blast will nezessitate the use of about 
20 tons of powder, and is expected to remove about 200,000 tons 
of material, The chambers are driven in from 12ft. to 20ft. from 
the face of the rock, and a pit 12ft. deep for the reception of the 
explosive is sunk in the chamber, which is again completely closed 





up before the explosion, There are six of these chambers in all, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we And it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for = in = column, must in all cases be accompanied by a large 
envelope legibly directed i himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Taz Ewonvrerr, or 
questions, should be accompanied by the name and address of the 
not necessarily for publication, but as a proof of good faith. No 
whatever can be taken of anonymous communications. 

AppREss WANTED.—If any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.I.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

Enatne Room.—We could not give you an adequate answer in this column. 


You will find the whole matter fully explained in any elementary work on 
Consult the *‘ Encyclopedia Britannica” in Guildhall 





writer, 
notice 


naval architecture. 
Free Library. 

C B. H.—The fusible metal is spoiled by overheating. The furnace plate is 
not clean. Bither there is deposit enough on it to cause this overheating, 
or, Uf you use a surface condenser, oil is finding its way into the boiler. In 
some cases water gives a fine flour deposit, which will cause overheating. 
Then the softer metal in the so-cailed alloy melts out. The chemical analy- 
sis settles the question of ccid in the water. 





PLATINUM OR OTHER BLACK COATING OF METALS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers refer me to anyone by whom either 
Dodé’s process or any other process is applied in the platinisation or 
coating of steel wire to produce a black lustrous appearance ? 

Huddersfield. 


MAKERS OF CELLULOID ARTICLES. 
(To the Editor of The Engineer.) 

Srr,—We shall be much obliged if any of your readers can give us the 
address of manufacturers of small articles in celluloid, either at home or 
abread. E. B. 

Belfast, July 1£th. 


“CHALLENGE” FEED PUMPS OR HEATERS, 
(To the Editor of The Engineer.) 

Sir,—We require the name and address of the makers of the “ Chal- 
lenge” feeders, or information as to feed pumps or feed-water heaters 
named ‘* Challenge.” S. A. S. 

London, July 13th. 
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BOARD OF TRADE OFFICERS, 


WE are now, and have been for a long time, consumed 

with curiosity concerning the principles governing the 
appointment of Board of Trade Officers. These gentle- 
men play a very important part in the economy of ship- 
ping, railways, and electric lighting, to say nothing of 
other matters of more or less magnitude. They can do 
much mischief, and no doubt some good. It is reason- 
able to suppose that the officers of the various depart- 
ments of the Board of Trade should each and all be, if 
not experts, at least very familiar not only with what 
ought to be done in each department, but with the condi- 
tions governing that doing. But that this view is not 
taken by those who make the appointments is a matter 
of common knowledge. The friction between the marine 
| department and shipbuilders became at last so far 
intolerable that a change has been made, with which we 
dealt so fully in our impression for June 21st, that we need 
not say anything more about it here. The time cannot, 
we hope, be far distant when a similar change will be 
made in other departments. The necessity for it is 
obvious to all who are interested, and at the same time 
acquainted with the facts. 

The management of a great railway is difficult, and 
makes large demands on the intellect of the manager and 
his staff. The mere conduct of the traffic presents a 
problem which requires consummate knowledge, based on 
experience, for its solution. Board of Trade inspectors 
are constantly called on to express opinions regarding 
matters of detail of considerable general or individual 
importance. They have the power of marring a reputa- 
tion without the slightest risk to themselves. It seems 
that common sense dictates that the railway inspectors 
should be men possessed of an intimate knowledge of all 
the details of railway work, and of their limiting con- 

| ditions. How does it come about, then, that they are 
invariably selected from the ranks of the Royal Engineers, 
| military men whose training involves no practical 
; acquaintance of any kind with even the mechanism of 
railways, much less with the working of them? So far 
as we know, the practice of selecting railway inspectors 
from the army came about in this way. In the early 
railway days engineers were exceedingly scarce. It was 
said that anyone who could use a level and plot a section 
from a field book was worth at least £10 a week. A num- 
ber of retired military engineers got employment at highly 
remunerative rates, and became identified with rail- 
| way work; and when subsequently the Government 
department was started, no better men could be 
found as inspectors than captains and colonels 
of the Royal Engineers, and as a fact these 
gallant officers did know a great deal about railways 
as then constructed and worked, on what is now regarded 
as a very small scale indeed. Events succeed each other 
rapidly, however, and what might have answered very 
well forty years or so ago is not necessarily certain to 
answer in the present day. The work of Government 
supervision is not done in the way that is best. It is at 
| once worrying and inefficient. We have not a word to 
say against the railway inspectors of the present day 
| personally. They are officers and gentlemen, absolutely 
honest, incorruptible, and truthful. It is not their fault 
but their misfortune, that their ignorance of matters in 
| which they have not been specially trained often leads 
| them to say things which are sometimes ludicrous, and 
| not infrequently extremely unjust or unfair. Itis not easy 
‘for those who are unfamiliar with the details of railway 
working to realise the fatuity of some of the opinions 
| expressed or the inequity of others. One or two cases 
i may be cited, however. Not long since it was stated in 
| a Board of Trade Report that the lubrication of a big 
end had been neglected, and that the consequence was a 
broken connecting-rod and a very bad smash. Here the 
reputation of the unfortunate driver, who was killed, was 
| impeached, simply because a Royal Engineer did not 
' know how the lubricator of a big end is trimmed. It was 
| not a thing a Royal Engineer need know anything at all 
about; it was a thing a railway inspector should have 
understood. Apparently it was quite a small matter, but 
| in reality the reputation of an engine driver is not at all 
'g small matter. In another case a train was derailed. 
| The Board of Trade inspector stated that this was 
| due to bad ballasting. Here the reputation of the rail- 
| way company’s engineer was assailed. The line had 
suffered because of the frost and the thaw which followed 
it. The drivers had been warned, and acted on the 
warning; but slowly as the train was running in this case, 
it got off the road. Thereupon we were told that the 
engines were unsuitable for the traffic, although they had 
worked it for years with success; and next that the road 
was improperly ballasted. The fact was that the 
ballasting had been passed as excellent by another Board 
of Trade inspector, and that the same material had 
always been used since the line was opened. In another 
case a Royal Engineer who has not had any special 
experience whatever in locomotives takes upon himself 
to state that a certain type, which has worked a line 





| for years with safety and economy—having been, in 


fact, specially designed for it, we believe—is quite 











unsuitable to the work. Surely a locomotive superin- 
tendent is a better authority on such matters than a 
Royal Engineer. In the eyes of most Board of Trade 
inspectors there can be no such thing as an accident. 
It seems to be essential that something akin to criminal 
negligence must be attributed to someone. One in- 
spector always picks out the signalman, while another 
selects the driver, as the wicked one; and if nothing is to 
be made of this, then the locomotive superintendent or 
the carriage inspector comes in for blame. A broken 
spring leaf is looked upon as a certain agent of destruc- 
tion; and to run a wheel with a flange that does not 
quite fit a template is scarcely short of manslaughter. 
All this is simply the result of want of familiarity with 
the conditions under which railways are and must be 
worked if they are to be worked at all. 

If we turn to electric lighting we find matters managed 
with still greater inconsistence. Major Cardew is to all 
intents and purposes the Board of Trade in electric 
lighting matters. He isso far a public man, and we are 
justified in asking what special fitness for the particular 
post is possessed by a Royal Engineer? Common sense 
again seems to say that a specially-trained electrical 
engineer was the proper man to select. But this would 
be to break with the traditions of the Board, which 
ignores the existence of the civil engineer, or the rail- 
way engineer, or the electrical engineer, and selects a 
Royal Engineer. The effect of this has been recently 
made manifest. Major Cardew issued a set of rules. 
These were considered so bad that, as we stated last 
week, special meetings of electrical engineers have 
been held to consider them and revise them. Nor 
are we surprised. Take, for example, regulation 
No. 6 in “ Regulations as to safety,’ which runs, 
“In every case where any transforming apparatus 
is used to convert a high-pressure supply into a low- 
pressure supply, some suitable automatic and quick-acting 
means shall be provided to protect the low-pressure 
system from any accidental contact with a leakage from 
the high-pressure system, either within or without the 
transforming apparatus.” But as a matter of fact no 
such “means” is known to electricians or electrical 
engineers. Again, Rule 13 runs, “ No electricline, machine, 
device, or apparatus intended to form part of, or be con- 
nected with a high-pressure circuit, shall be brought 
into use unless the insulation thereof has with- 
stood the continuous application during one hour 
of twice the pressure to which it is intended to be 
subjected in use.” Now, the Board of Trade 
ought to have known that to subject a 10,000 volt 
transformer to a pressure of 20,000 volts would, in the 
first place, be difficult, and, in the second place, would 
probably cause the destruction of the transformer. All 
high tension apparatus is worked pretty near the margin 
of insulation, and cannot be worked otherwise. The 
companies using such apparatus may be trusted to do all 
that in them lies to prevent the breakdown of the 
apparatus; and inasmuch as the public are in no way 
concerned, having nothing whatever to do with a pressure 
much greater than 200 volts, it is not easy to see 
what the purpose of the rule is. It is not worth while, 
however; to go further into this particular phase of Board 
of Trade policy, because, as a matter of fact, the rules 
have been so modified, cut out, and altered by the com- 
mittee of electrical engineers, that probably nothing more 
will be heard of them in their present form. 

Once more we have to repeat that in writing as we do, 
we have not one syllable of fault to find with the Board 
of Trade inspectors. We believe that they do their best, 
but their appointments have about as much congruity as 
would that of a merchant ship captain to the post of 
boiler inspector, or that of an apothecary to be analytical 
chemist in a steel works. We do not say for a moment 
that the Royal Engineers are wholly ignorant of 
mechanical or civil engineering; very far from it. But 
we do say that they are, and must of necessity be, 
ignorant of the commercial conditions, if we may use the 
word, under which the carrying and lighting work of the 
world is done. Thus, for example, whenever a broken 
spring leaf is found, someone is censured. Why? The 
leaves are almost always broken in the spring buckle. 
If elsewhere they are at once detected. Hundreds, if 
not thousands, of broken leaves might, no doubt, be found 
on our railways, if all the springs were taken down and 
opened ; but such an operation is impossible. Again, a 
mistake or an error of judgment is made in shunting, and 
at once censure is passed on a dozen individuals, and 
‘*‘ recommendations” are made which are simply im- 
practicable, such as that no train should ever be shunted 
within fifteen minutes of the time another train was due 
—stipulations, in short, which would paralyse the working 
of a busy yard. Thousands of pounds have to be spent 
in other cases to no purpose, simply because the inspector 
happens to be wholly out of touch with the conditions 
under which, as we have said, the carrying trade of this 
country on sea and on land is conducted. 

We have no desire to see the Board of Trade abolished ; 
we believe that it is capable of effecting much good ; 
but we do not believe that the supply of inspectors 
should be drawn from the corps of Royal Engineers. 
The country should be satisfied with nothing but the 
best work in all the Government departments, and that 
can only be had by using the best trainedmen. It maybe 
possible to prove that Royal Engineers make the best 
railway inspectors to be had. We do not think it is 
possible; we have never seen the attempt made. Even 
the attempt would be welcome, because it might, in part 
at least, answer the question why it is that the post of 
railway inspector and electric inspector should be re- 
served for the Royal Engineers? Truth recently com- 
menting on the preference of the Government for military 
men, attributes the fact to the existence of a superfluity 
of engineer officers, for whom some employment must be 
found. ‘ The establishment,” says our contemporary, “ at 
a recent date comprised 933 officers and 5528 men. 
This gives nearly one officer to every six men. Such a 
ratio is, on the face of it, monstrous. By the German 
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standard, the same number of men would have only 288 
officers—less than one-third of the British establishment. 
A late colonel R.E. is cited as having laid down 270 as a 
sufficient staff of officers for this number of men. Having 
thus on hand some 500 or 600 engineer officers for whom 
there is no place in the army, the Government has to un- 
load them on the civil departments at home and in 
India. Until the number is reduced, as, of course, it 
ought to be, we do not see what else the Government 
can do.”’ 


NO MATTER. 


Tue last number of the Monist, a quarterly journal 
much given to the discusssion of metaphysical and quasi- 
metaphysical questions, contains a remarkable article 
from the pen of Mr. A. E. Dolbear, professor of physics 
in Tuft’s College, Massachusetts. Professor Dolbear 
has entitled his paper, ‘‘ Materialism Untenable.”’ His 
contention is that matter instead of being inert is really 
endowed with a host of activities, and proceeding step by 
step, he finally arrives at the conclusion that the only 
possible theory of matter is that it consists of vortex 
rings of ether in the ether—a statement closely akin to 
certain well-known utterances of Lord Kelvin. If then 
matter so called is competent to act for itself, Professor 
Dolbear holds that it should no longer be treated with 
scientific contempt. We shall not attempt to follow 
him through his reasonings. To us and to our 
readers the interesting feature of his paper is the 
light which it throws on the changes which have 
taken place within the last few years in the methods 
adopted by physicists in dealing with dynamics and 
kinetics. Professor Dolbear shows how one statement 
of fact after another has been abandoned as unten- 
able. The result must ultimately be pure agnosticism in 
physics; a circumstance which Professor Dolbear seems 
to have overlooked. When, however, we find that scien- 
tific men cut out of the world of physical concepts one 
idea after another, one theory after another, putting 
nothing better in their place, it seems to be clear that 
a continuation of the process for a moderate time will 
eliminate ideas and theories altogether, and that we shall 
have nothing left to believe. Ona the individual teacher 
the effect may be very different from that which is 
produced on the world by several teachers. Thus, if Pro- 
fessor A. tells us that his theory, let us say, of sound, is the 
only true one, and proceeds with great effect to demolish 
Professor B.’s theory; and if, on the other hand, 
Professor B. repeats the process and demolishes A.’s 
theory, the outsider will most probably conclude that 
both are entirely wrong, while each continues to hold that 
he, and he alone, is right; because it is very much easier 
to pull a theory down than it is to build one up. And 
so, as we have said, it seems that but a little more is 
wanted to leave us convinced that the world of so- 
called science really knows nothing at all. No doubt 
Professor Dolbear would repudiate the idea that 
agnosticism is the goal to which such teaching as his 
leads; but that is the goal, nevertheless. 

Leaving the general, let us proceed to consider the 
particular. Professor Dolbear, having shown that certain 
views are untenable, sets up others in their place which 
are, if possible, more difficult of acceptance. Take, for 
example, light. Recently acquired ‘‘ knowledge has pro- 
foundly affected theoretical views about many 
things. It has banished radiant heat, and light, 
and actinism as forces, and it has banished them 
as proper terminology for any physical phenomena. 
So completely is this so, that Professor Newcomb has 
proposed to banish the word light from physical science. 
There is no such thing. Itis but a physiological effect, 
and has no existence at all apart from eyes.” In another 
place Professor Dolbear writes, ‘‘As to force itself, irre- 
spective of any particular manifestations, its existence 
has been denied by high authorities. The ninth edition 
of the ‘Encyclopedia Britannica’ has not recognised the 
necessity for giving it any attention.” Thus he goes on, 
until at last he tells us that the scientific world, ‘ having 
discharged all forces and fluids and imponderables from 
service, there still remain all the phenomena; but matter 
has to be credited with qualities it-was believed not 
to possess, and instead of being the inert thing it 
was assumed to be, it turns out that it is loaded with 
energy and capable of doing many things.” But does 
this substitution of one theory for another help us much ? 
We think not. It is very difficult for anyone, we sup- 
pose—we find it impossible—to form a concept of a 
simple molecule of matter loaded with energy, and 
capable of playing a part in electricity, magnetism, light, 
heat, gravity, or electricity, without any external agency 
of any kind ; and what is true of one molecule is, of course, 
true of any number or group of molecules. We feel, 
indeed, that we are standing on the edge of the precipice 
over which Bishop Berkeley tumbled; and that if we 
follow Professor Dolbear a step further, we shall come to 
believe that matter has no existence at all. Asa theory, 
this notion is very pretty, and has much to commend it to 
minds of a certain type—such, for instance, as that of the 
contemplative Buddhist ; but it has no practical value for 
every-day life. 

It is the fashion now-a-days to refer all physical facts 
to theether. Professor Dolbear, belonging to the most 
advanced school of natural philosophy, follows the 
fashion ; and he has a great deal to say of the behaviour 
of the ether and of its characteristics. We have all heard 
before what these are, and probably most of us have 
come to the conclusion that no one knows anything at all 
about it. But the ether by itself can account for 
nothing, satisfy no aspiration of the philosopher, solve no 
problem of the universe. It is essential that the ether 
should do something on something, and so we are told 
that it vibrates. We hear of ether waves, and wave 
lengths and velocities. But it is to the last degree doubt- 
ful if any living soul has a reasonable conception of what an 
ether wave is. We are told, on the one hand, that the wave 
represents motion in the ether; but,on the otherhand, we 
are told by perhaps the greatest living authority on theether, 





Dr. Lodge, that there is probably no motion at all. From 
first to last the theory of it is full of inconsistencies. It is 
stated that ether has no retarding effect on the motion of 
the planets, and that it passes with perfect freedom 
through bodies ofall kinds. Yet speaking of ether waves, 
Professor Dolbear says, ‘‘ They all originate in matter, 
which is endowed with vibratory energy, and in this 
process the energy is transformed from vibratory in 
matter to undulatory in the ether. The energy, as such, 
is in a new medium, and is endowed with new properties.” 
There is a story told of a college youth who tried to take 
in a certain hard saying of his tutor. The latter asked 
his pupil if he understood it. The young man said that 
he thought he did. ‘I am sorry to hear it,” said the 
tutor, ‘‘ for whatever view you take you are certain to be 
wrong.” Much the same statement will apply to the 
words which we have just quoted, and the further Pro- 
fessor Dolbear gets the more obscure does he become, 
and the pity of it all is that he is beyond question enunci- 
ating the very latest ‘‘ truths” of physical science. 

Perhaps the most curious phase of modern science 
teaching is the utter oblivion to inconsistency and contra- 
diction which exists among physicists. In the same breath 
they will teach their pupils things which flatly contradict 
each other, or Professor A. lays down laws which are 
totally opposed to other laws laid down by Professor B. 
We have going on around us the continual warfare of 
science in almost every department of human know- 
ledge, and each teacher is more dogmatic and less modest 
than thelast. Professor Dolbearhas done that unwittingly, 
which may well be done wittingly frequently. He has 
shown that physical science, instead of being based on 
immutable truths, is nothing more than a collection of 
theories based on facts imperfectly understood. In 
point of fact, nothing is certainly known about natural 
philosophy save that particular definite effects can be pro- 
duced by particular definite efforts. Thus, for example, 
we know that by scraping a match on sand-paper it will 
ignite—in making the experiment an English match 
should be used— but why it ignites, or what ignition is, 
we do not know. We can boil water by putting a kettle 
containing it on the fire; but what boiling really is, and 
why it takes place, we cannot tell. We talk of heat 
vibration; but no one ever yet saw a heat vibration, or 
has any true knowledge of what the vibration is. Con- 
cerning many things we have no more chance of arriving 
at an accurate conclusion than a sheep has of comprehend- 
ing the meaning, origin, and implications of a gas flame. 
Prof. Dolbear has done good service, we think, although not 
perhaps in the way we intended. He shows that we 
have but to pursue the modern science teacher to the 
bitter end, and we shall arrive at the conclusion that 
there is nothing. He tells us that an engine furnace 
might be fed with bread and butter, which, as he says, 
would be rather expensive fuel. After all, however, they 
are but vortex rings. Can any of our readers form the 
concept of Professor Dolbear breakfasting on vortex 
rings? Materialism may be untenable, but what has the 
professor to give us in its place ? 


PASSENGER TRAFFIC ON SOUTH INDIAN RAILWAYS. 


Tue reports of the railway companies of Southern 
India bring to notice a change in their passenger traffic 
of the last half year that is by no means unimportant. 
In all countries variations in this respect have always 
a significance. Either there are indications of reduced 
means among the population, compelling resort to the 
cheapest mode of travel, or else a shifting of proportion 
between the numbers using the several classes, and a 
gravitation towards the higher among these denotes an 
increase of spending power. But among our Indian 
fellow-subjects the significance is of a far wider range. 
Hitherto the whole mass of the Indian travelling native 
public has used almost exclusively the third, or lowest, 
class of carriage. It would seem to have mattered little 
to these what the degree of discomfort encountered 
might be, or even as to whether the important element 
of caste might not be endangered by mixing with those 
of the inferior grades of that remarkable institution. So 
long as they made their journeys at the cheapest possible 
rate they were content. It has been customary, we are 
told, to see even the wealthiest of the chetties, or native 
merchants, taking their place among their fellow natives 
of all grades and castes in the third-class carriages rather 
than expend the few extra pice, or rupees—as the case 
might be—to secure more luxurious accommodation. 
Much has been written upon this particular point. It 
has been argued that until expenditure became corre- 
sponding to the means of the Indian native—until, in fact, 
he craved for personal luxury—there was little chance 
that he would energetically devote himself to attempts to 
rise above the dead level of mere sufficiency. So long 
as he was contented with the simply absolute necessaries 
of life, so long, were we assured, the great mass of the 
Indian population must remain, as to progress, in the 
condition it has occupied for centuries past. 

It is as an index, showing that this spirit of a desire 
for something beyond mere necessaries has become 
developed, that the reports of the railway companies of 
Southern India have assumed a novel interest. There 
has been, some of these state, a sudden increase in the 
number of second-class passengers travelling by their 
lines. It was not so many years back that the abandon- 
ment of this intermediate class was advocated in India 
even more strenuously than it was at home, and for the 
similar reason that caused that advocacy here. The 
second-class carriages were hauled, to all intents and 
purposes, empty. ‘The European, as the aristccrat of 
India, used almost invariably the first-class. His poorer 
white brethren—the “ white trash” of the Empire— 
were only too glad to secure locomotion under any con- 
ditions, and had to put up with the often unsavoury 
associations of the third-class. As to the wealthier 
natives, we have already stated that economy under any 
conditions was the main point studied. So, under these 
several influences, the second-class carriages were almost 
without patronage. It is, therefore, not without im- 





portance that we are now told that the above-named 
state of things is developing a change. Unfortunately, 
the reports of the companies do not tell us what the 
classes are that are contributing to this. It is not 
altogether improbable that the diminution of the incomes 
of Europeans in India, due to the adverse rates of 
exchange and the consequent lowered value of the rupee, 
may be compelling the abandonment of various luxuries, 
among these being that of first-class travelling. But if 
such a cause were operating, we should naturally expect 
that the reports in question would, when stating the 
increase to the second-class, have named some corre- 
sponding reduction of the first-class. In the entire 
absence of any such reference, we are justified in the 
presumption that there is a levelling upwards, and not a 
levelling downwards. For the abstraction of a pro- 
portion from the third-class, with its ever-increasing 
number of passengers, would scarcely be sensibly felt, 
while any diminution in the relatively few who travel 
first-class would at once be noted. For these reasons 
there is scarcely room to doubt that the Indian native 
is desirous of more luxurious accommodation when 
travelling than he has hitherto contented himself with. 
That desire must be becoming strong if to gratify it he 
is willing to part with even the smallest fraction of his 
beloved rupee. The statistics of Indian railway travel 
are, therefore, furnishing proof of the commencement of 
the change that social doctrinaires have long declared to 
be necessary to induce the exercise of energy by the 
average native of India. In the opinion of these 
doctrinaires--and their opinion is —— by very full 
testimony—this change must herald a very important 
turning-point in the habits and modes of thought among 
the mass of the people of India. It has been stated— 
and, as we have been assured, correctly—that the 
accumulation of wealth by individuals of Indian race is 
more due to penuriousness and self-denial than to the 
results of enterprise. Of course, we all know of notable 
exceptions, but these have only constituted the handful 
of leaven, which it was hoped might in time leaven the 
whole lump. Such a result has long been waited for, 
but hitherto only with hope constantly deferred. 

The railway statistics to which we have alluded seem 
at length to indicate that this leaven has been slowly 
working. The evidence is to some extent synchronous 
with the increasing import of European provisions and 
liquors into India. Unfortunately, the consumption of 
the last article might possibly indicate a retrograding 
rather than an advancing step. From any like qualifica. 
tion the resort of the native to the higher classes of 
railway carriages is, happily, free. He begins to appreciate 
comfort, and is glad to obtain it by paying for it. To 
pay for it he must make money. To secure this he must 
work, and to make that remunerative it must be steady 
and persevering. We feel, therefore, that the reports of 
the railway companies of South India have on this latest 
occasion been possessed of an interest not hitherto 
afforded by them, and we shall gladly welcome evidence 
that their following editions may afford of the correctness 
of the inferences we have drawn from those last issued. 


464 
Vvor- 


THE STATE OF TRADE. 


A SUGGESTIVE survey of the commercial position has just 
been made by Mr. A. M. Chambers, president of the Coal- 
owners’ Association of Great Britain. He attaches small 
importance to the rising values of stocks and shares, which, 
he says, naturally follow lack of employment for money. 
At this moment there is a larger accumulation of money 
than ever was known. Consols are at a record price—£1C0 
24 per cent. Consols stand at £108, a price never before 
reached. The rate of discount has been 2 per cent. ffom 
February 22nd, 1894, a longer period for that rate than ever 
previously experienced. Then the bill rate of discount is at 2) 
per cent. Why? Because the resources of the country have 
accumulated, there is no confidence in business circles, and no 
outlet for the money to be employed for the general benefit of 
our people at home, as well as the Colonies and Dependencies. 
Mr. Chambers finds some consolation in the fact that in 
South Africa we have acquired a territory larger than Europe, 
full of resources, and most suitable for colonisation. He also 
sees, in the appointment of Mr. Chamberlain, one who has 
not only a thorough acquaintance with the colonies, but who 
would develope @ vigorous policy to promote their interests. 
The resources of our new territory in South Africa are, in 
Mr. Chamberlain’s opinion, sufficient to employ in railways, 
factories, gold mining, and other ways, a very large portion, 
if not the whole, of that accumulated wealth, to the immense 
advantage of the British nation. As a fine field for taxation, 
deserving the attention of the Chancellor of the Exchequer, 
Mr. Chambers suggests that the enormous sums of money 
now received by people living in England from foreign 
investments should be laid under contribution. At present 
these do not pay one single penny towards local funds. 
Towards the close of his address, Mr. Chambers directed 
attention to the fact that the trades union leaders had 
never deigned to notice the pamphlet on the Hight Hours 
Bill issued by the coalowners. That proposal, as applied to 
mines, he regarded as a thing altogether contemptible. 
The Midland miners have, in his view, an organisation 
quite competent to obtain for them whatever is reasonable. 
As for the operation of the Bill in mines, he points out, that 
in one pit one man’s work would lie ten minutes from the 
bank, while another would have to walk two hours in going 
to and from his work underground. The Eight Hours Bill, 
he estimates, would decrease the output by 10 or 15 per cent. 
and increase the cost from sixpence to @ ehilling per ton. 
The result would be that with coals advanced in price there 
would be less work for the men and a restricted market for 
coal. He disclaimed altogether the contention of Mr. 
Pickard, and other miners’ leaders, that the owners were 
making a “bogey” of foreign competition. They were doing 
nothing of the kind. In the iron and steel trades foreign 
competition was already a very serious matter for the 
capitalists and workers of this country. His own firm had 
lost, in Holland and Germany, contracts to the extent of 
26,000 tons. Steel girders were being delivered in London at 
£5 per ton, a price for which they could not be made in this 
country at a profit, Mr. Chambers altogether discredits the 
idea that the miners are at all unanimous about the Hight 
Hours Bill, which he contends will be as bad for them as 
for the general interests of the country. 
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LITERATURE. 


Practical Plane and Solid Geometry. By Henry ANGEL, 
ty1s book is for the use of students of science schools or 
classes, and is simply a collection of answers to the 
questions on plane and solid geometry set by the Science 
and Art Department at the May examinations, from 1887 
to 1894. The author thinks that this little book may be 
of service in obviating some of the difficulties experienced 
by students of these geometrical subjects; andin this we 
quite agree, as also in the fact that a great many failures 
which are recorded are due—next to the number of 
passes being limited by the extent of the Government 
grant—to the want of knowledge on the part of the 
gtudent, of the class of questions he may be required to 
answer, and the way in which these answers should be 
submitted ; or, in other words, that even a good student of 
any subject, if inexperienced in the ways and expecta- 
tions of examiners, is likely to fail in the examination. 

The author makes it abundantly clear by a foot-note 
at the beginning of each chapter that the book is intended 
for reference only ; but the student is often left with the 
more difficult examples, to supply for himself the reason- 
ing for the particular constructions used in the solution 
of the problems. It is unfortunate that no definite plan 
in giving such explanations has been considered 
necessary, especially when the importance of geometry 
as an aid to, or rather as a branch of mathematics, is 
taken into account; thus the answer to Problem 86 in- 
volves a Cartesian oval, and the author briefly discusses 
the equation of this curve, while in the solution of 
Problem 90 the involute of the circle is passed over 
without remark. 

The figures, which should form a most important 
feature in all works on geometry, are generally well 
executed, but in a large number of the figures the reference 





letters are far too small and indistinct, so that instead of | 
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is the case. 


book diagrams should have the sharpness given by litho- 
graphic printing. 

The book can certainly be recommended to the 
students for whom it is intended, and it will also be 
useful as a key to teachers of these subjects. 


Screw Propellers and Marine Propulsion. By I. McKim 
Cuase, M.E. New York: John Wiley and Sons. 1895. 
Now that modern steamship building is looking up again 
in the United States, the demand for books embodying 
the result of successful practice is creating the supply. 
The present work consists of two distinct parts, as shown 
in the title. The second part, on ‘ Marine Propulsion,” 
was not originally intended to be incorporated in this 
work, according to the preface, and, although containing 
much valuable information in the shape of diagrams and 
tables, it does not read in a connected, consecutive 
manner, but gives the impression of being a compilation 
of notes made by the author in an extensive course of 
reading through all that has recently been written on the 
subject. The individuality of the author is nowhere 
apparent. In the first part, on ‘ Screw Propellers,” the 
author is on a sure footing, and he gives a very complete 
account of how the draughtsman, the moulder, and the 
fitter must set to work to produce the propeller of which 
the design has been settled elsewhere by the naval archi- 
tect. The scope of this part is thus entirely different to 
that of Mr. S. W. Barnaby’s book on “ Screw Propellers.” 
The introduction gives some historical information that 
might well be amplified. Thus Patrick Miller, with a per- 
versity characteristic of inventors, was more enamoured 
of his idea of the double boat than of steam propulsion, 
and he retarded the introduction of steam navigation by 
mixing up the two antagonistic principles. The author 
speaks of the superior advantages of the screw over the 
paddle-wheel; but on smooth water there is nothing to 
choose between them as propulsive instruments. It is the 
susceptibility to waves and variation of immersion as 
well as the impossibility of making slow-running engines 
of sufficient power. The reversing propellers by which 
the reversal of direction of the screw shaft becomes 
unnecessary on the McGlasson system are described by 
the author, which make the paddle-wheel inferior to the 
screw for long ocean voyages. The diagrams and get-up 
of the book are excellent; but we notice a curious 
repeated misprint of ‘‘ steam lines ” for ‘‘ stream lines.” 


Theory of Turbines. By pe Vorson Woop (Professor of 
Mechanical Engineering, Stevens Institute of Technology.) 
New York: J. Wiley and Sons. 1895. 

Tuts isa very practical treatise of sixty-six pages, on a 
subject on which the author is a well-known writer. 
The work appears as if issued as a students’ note-book, as 
the pages are printed on one side only, the blank side 
being available for notes and numerical calculations. 
The notation of the subject, as well as the mechanical 
principles, sometimes rather complicated, are carefully 
explained. Where frictional resistances, originally 
neglected by Poncelet, are introduced into the theory, as 
in, Weisbach’s ‘‘ Hydraulic Motors,” the formulas assume an 
intractable complexity, so that Professor de Volson Wood, 
to turn this difficulty, has discussed wheels which have 
about the proportions made for commercial purposes, 
and entered in tables the numerical results. The steam 
turbine, likely in Parsons’s hands to be serviceable for 
electrical purposes, is not discussed, but only turbines 
driven by incompressible water. The book is likely to be 
of great service to the practical engineer who is engaged 
in the design and manufacture of this branch of 
hydraulic motive power. 





BOOKS RECEIVED, 


The Modern Machinist. A Practical Treatise on Modern Mach ‘ne 
Shop Methods. By John T. Usher, Illustrated by two hundred 
and fifty-seven entirely new and original engravings, made ex- 

resely for this work, London: E and F,N.Spon. 1895.—This 
book differs from those which have hitherto appeared on its subject, 
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in that it deals almost entirely with the methods of doing things in 
the machine and erecting shops, and only describes machine tools 
as far as it is necessary to refer to them as part of the means of 
doing the work which isthe subject. It thus steers clear of every- 
thing in the nature of a catalogue of tools and machines, and has 
the merit of being useful to young men who are entering the shops, 
It would not be so useful to young men in what are called labora- 
tory workshops, as it deals only with the real work which has to 
be done at a price, and for achieving a definite result, work which 
could not, except at great cost, be conducted in a laboratory work- 
shop, and not completely at any cost. Some of the methods 
described are peculiarly American, as, for instance, some of 
those adopted in erecting, but they are equally useful to the 
man who has to learn to do things in different ways according to 
circumstances, The description of the methods of balancing drums, 
armatures, and pulleys, is not equal to other parts of the book, as 
it insufficiently describes any method, and mentions the difference 
between dynamic and static balance without showing how to secure 
the former. This part needs a few diagrams, but of the rest of 
the book it must be said that the engravings are new, good, and 
usefal, though some of them would print better if they were deeper 
cut. 


Electrical Transmission and Distribution of Power: Based upon 
Results of Undertakings carried out by the Electrical Company, 
Limited, of London, and its Affiliated Firms. Price 23, London: 
The Electrical Company, Limited, 1895.—This book is in the 
nature of a combination of handbook for instruction in the elec- 
trical and mechanical questions involved in power transmission by 
electricity, and catalogue, and commences with a chapter on 
the nature of electrical transmission, which is very well put by 
hydraulic analogies and by a lengthy description of different forms 
of dynamos and motors. It contains numerous diagrams and 
other engravings, with tables of dimensions, weights, powers, and 
explanations regarding efficiency and of different phase machines. 
Different methods of transmitting power occupy a second chapter, 
which is followed by others on the motor as a driver, and on electri- 
cally-driven machinery and apparatus, The catalogue part of the 
book is chiefly confined to a short a of particulars and 
prices. It is a book which has practical! value to all interested in 
electrical operation of machinery, and the subject is treated in a 
popular way so as to be useful to laymen as weil as those versed in 
electrical matters, It is a pity there is no name on the back, 

Drawing and Rough Sketching for Marine Engineers, with Propor- 
tions, Instructions, Hxplanations, and Examples, Intended for the 


and Rough Drawings, Also how to design Engines, Boilers, Propellers, 
Sixth Edition. Thirteenth Thousand. Revised and Ealarged. By 


James Donaldson, Consulting Esgineer, i2ndon: Norie and 
Wilson ; J. D. Potter, 1895, 








GLASGOW HYDRAULIC POWER SUPPLY. 


RATHER more than two years ago the construction of 
hydraulic supply works was begun in Glasgow, Parliamen- 
tary powers having been obtained a year before. These have 
now been completed ata total cost of about £60,000, and 
were formally inaugurated by Lord Provost Bell and the 
Glasgow Corporation Water Commissioners on the 30:h ult. 
The object is to supply water at a pressure of 11201b. on the 
equare inch, as against 501b, to the square inch in the ordi- 
nary water pipes, for the supply of the hydraulic hoists and 
presses in the city. With a water supply at the high pres. 
sure stated, much unnecessary consumption will be avoided, 
an important consideration from the Water Commissioners’ 
point of view, while, of course, there will be a great saving 
effected to the consumer. Mr. Gale, the water engineer of 
the city, calculates that a proprietor whose hoist supply costs 
him at present £70, will be supplied at the rate of about £40 
by the new power. 

The use of hydraulic power in cities was first proposed in 
1802, the first experiments being made in Dublin. Not much 
more was done until about forty years afterwards, when Sir 
William Armstrong launched the idea of the hydraulic press. 
Works were laid down in Hull in 1874, and in 1882, 1883, and 
1884 works were established in London, where they have 
proved to be of great public utility. In London there are 
seventy-five miles of mains, with a pressure of 750 lb. on the 
square inch. The number of machines working from these 
mains is 2300, bringing in a revenue of £50,000. In these 
circumstances it was not to be expected that the ‘‘second 
city” of the Empire would long remain without the immense 
facilities which hydraulic power—for special purposes un- 
doubtedly supreme—confers upon large commercial and 
industrial communities. 

Originally a private company intimated its intention of 
supplying the needs of the city—represented mainly by some 
600 hoists and 100 hydraulic presses scattered over the city’s 
area, but they relinquished the project when the Water 
Commissioners of the Corporation made it known that they 
themselves had resolved to enter upon the undertaking. 
This ended the matter so far as private enterprise was 
concerned, as it was clearly realised that none but a very 
strong commercial company could have carried out the 
scheme to a satisfactory issue. Independently of the main 
items of cost—the site, the buildings, the machinery, pipes, 
and work— there was the question of way-leave for pipes 
through the streets. The city’s authorities have always 
strictly conserved their rights and privileges in this connec- 
tion, and would not lightly have given any company 
permission to open up the ten miles of thoroughfare through 
which the pipes extend. 

There can be no doubt the Water Commissioners of Glas- 
gow have taken the right course in introducing the system 
themselves, complications being thereby avoided,and economy 
of maintenance secured, In laying out the scope of the 
works and determining their capabilities, Mr. Gale has made 
allowance for a great development of the use of hydraulic 
power, and in requisitioning Messrs. Ellington and Woodall, 
of Westminster, as designers of the power station, the Com- 
missioners have benefited from the services of a firm specially 
experienced in this class of work. The site of the power 
station is at the corner of High-street and Rotten-row, a 
triangular piece of ground formerly occupied by old and most 
undesirable dwelling-houses. The station buildings, it is 
believed, will be sufficient to meet all likely needs for some 
years to come. They are erected on sloping ground, and are of 
a castellated character, picturesque in themselves, and har- 
monising well with the surrounding structures. A prominent 
feature is the octagonal chimney stalk rising from a red sand- 
stone square base to a height of 160ft., terminating in a 
battlemented crown. The height of this stalk has been 
arranged with the object of avoiding annoyance from smoke, 
and with the same object in view special appliances have 
been fitted to the furnaces. The boiler house is 84ft. 6in. 
long and 64ft, wide, while the engine-house is 76ft. long by 
40ft. wide. On top of the buildings is one of the most notable 
portions of the plant, a huge iron tank with a capacity for no 
less than 200,000 gallons of water. In the construction of 











this reservoir, plates ranging in thickness from in. to {in. 
are used, having been subjected, prior to their being 
fitted, to most severe deflection tests. The whole tank, 
which is 9ft. deep by about 86 feet square, is sub- 
divided into two portions by a strong partition near the 
middle. The plant at age installed is only equal to half 
the capacity of the works. It consists of four large Lanca- 
shire boilers, with economisers, three setsof pumping engines 
of 200-horse power each, and two accumulators. In a future 
issue we hope to give illustrations and fuller details of the 
plant and the system as a whole. In fixing the pressure at 
half a ton to the inch, the Commissioners have followed the 
lead of Manchester, the desire being to cater for that class 
of customers who have a special need for power for packing 
presses. Each of the pumping engines will pump 230 gallons 
of water per minute against an accumulator pressure of 
1120 lb., and this with a steam pressure of 1201b. The accu- 
mulators, two in number, have rams 18in. in diameter, with 
a 23ft. stroke. The cylinders are cast in one length, and the 
rams are also each of one piece of cast metal turned. The 
engines work independently, each one delivering into one 
of the four 7in. main pipes. While the pressure on these is 
supplied from the accumulators, they have been so arranged 
that, should necessity arise, the pressure on the delivery 
mains can besupplied from one accumulator. The four main 
pipes have been laid throughout the district of supply in such 
a way that they form two separate circuits—one circuit to the 
north of Argyle-street—the grand artery running east and 
west in Glasgow-—and the other to the south. At certain 
points there are cross connecting pipes with valves which 
will enable the system to be worked as one or two separate 
circuits. There is a further provision against stoppage of the 
whole hydraulic supply through fault at any particular place. 
Connected with the Tin. delivery mains there are in the chief 
streets Gin. and Sin. pipes. All of these are provided with 
valves, enabling any street to be cutoff from the general 
circuit should this be necestary. 

The company at the inaugural ceremony on the 30th ult. 
included Lord Provost Bell, and a large representation of the 
magistrates and Town Council, Sir William Arrol, Mr. Elling- 
ton, of Ellington and Woodall, Westminster ; Mr. Gale, city’s 
Water Engineer, &c. The Lord Provost set the pumps in 
motion, and the machinery was afterwards inspected with 
interest. An adjournment was then made to the street, where 
the Lord Provost unveiled a large bronze tablet, bearing the 
city’s arms and an inscription, on the facade of the northern 
tower. Two exhibitions of the high pressure were then given 
by Firemaster Paterson, by means of the fire brigade hydrants 
and hose, one at the pumping station, and the otherin North 
Frederick-street. The water, especially when both forces were 
applied, rose to a great height, indicating clearly that there 
would be adequate hydraulic supply both for driving engines 
and aiso for extingnishing fire. The first public customers to 
avail themselves of the hydraulic power supply were the 
managers of the Conservative Club, to the lifs, in whose 
superb new premises in Sothwell-street the system has 
been laid on. An item in the inaugural functions was 
the setting in motion of this lift, the makers of which are 
Messrs. Steven, Provanside Works. 

At the luncheon in the Municipal Buildings, which 
followed the inaugural proceedings, Lord Provost Bell 
presiding, Sir William Arrol, in proposing ‘‘The Water 
Commissioners of the City of Glasgow, and Success to the 
New Hydraulic Works,” said no more important work 
had been undertaken by the Commissioners since they 
brought Loch Katrine water into Glasgow. Glasgow was a 
great commercial city, and it was only by trade and 
commerce that they might prosper and hold their own 
amid the keen and severe competition which existed in all 
parts,of the world. It was the duty of the Com- 
missioners to do everything they possibly could for the 
purpose of enabling the commerce of the city to be conducted 
in the most economical way possible, and he was sure nothing 
would help better to do that than the introduction of the 
high-pressure water. There was another result of the intro- 
duction of the hydraulic pressure which he thought would 
also recoup the Commissioners for their outlay. That was the 
relief of the domestic supply in the centre of the city. By 
bringing in the high-pressure water, the Commissioners 
would be enabled to get the use of water in the centre of the 
city which had hitherto been used for hydraulic purposes. 
In another way this new scheme would benefit proprietors in 
the centre of the city by enabling them to get the use of old 
properties which it would not pay them to replace, and where 
there was @ lack of facilities for getting to the top flats. 
There would be very little difficulty in two or three neigh- 
bouring proprietors putting in a hydraulic lift, and building 
an outside gangway leading to the separate properties. 

The Lord Provost said it was very gratifying to the Water 
Committee and the Commissioners to hear such a favourable 
opinion expressed by Sir William Arrol regarding the 
hydraulic works. It was a special advantage that with the 
same number of hoists only a twentieth of the water would 
be required. That was most important, for it was well 
known that the demand quickly overtook the supply. Forty 
years ago Glasgow got a Bill to supply the inhabitants with 
water, and in 1859 Loch Katrine water was introduced. In 
1864 the domestic water rate was 1s. 4d. per pound; it has 
fallen till now it was only 6d., and the charge made for 
trade purposes was now only 4d. against 1s. Besides, the 
Committee and the Commissioners had been able to pay off 
about three-quarters of a million of sinking fund, and had 
reduced the rate to an equal amount. They had supplied 
all charitable and benevolent institutions with a free 
supply. The same privilege had been given to the Health 
and Street Committees, and to all the institutions of the 
Corporation. These were no mean achievements. He hoped 
the works opened that day would be equally successful. The 
Corporation supplied to 900,000 persons, and would be abie 
to do so to an increasing population. Sir William Arrol had 
well said that it was the best supply enjoyed by any large 
city in the world. Fifty million gallons were supposed to 
meet all requirements, but in four years the Corporation 
would be able to supply 90 million gallons per day. By 
taking water from Loch Goil there would be a watershed 
equal to that at present. There were no physical difficulties 
to interfere with the supply. 








NEW STIFFENED SUSPENSION BRIDGE OVER 
THE DANUBE AT BUDAPEST. 


WE commence this week the illustrations of the new 
bridge to be erected over the Danube at Budapest from the 
competitive first prize design of M. J. Kirblen, the engineer 
to the Esslingen Engineering Works, and Messrs. Eisenlohr 
and Weigle, of Stuttgart, as architects. Further engravings 
and a full description will be given in an early impression. 








THE ENGINEER | Juny 19, 1895. 


a 








ENGINEERS 


CORPORATION ELECTRICITY WORKS 











(For d:scription see page 57) 


ae 
rs 
— 
e 
mM 
7 
= 
— 
— 
= 
= 


Fig. 2—GENERAL VIEW OF ENGINE—LOW-PRESSURE SIDE 





MESSRS. HICK, HARGREAVES AND CO, BOLTON, 


i 


' b a" 


COMPOUND CORLISS ENGINES, 








Juty 19, 1895. 


THE ENGINEER. 


69 








—_—_—_— 


SOME REMARKABLE PERFORMANCES BY 
BRITISH LOCOMOTIVES. 
By CHARLES Rous-MARTEN, 
No. L 

In a paper upon maximum railway speeds, printed in 
the columns of Tae ENGINEER on December 14th last, 
was set forth the best work done by modern British 
locomotives in respect of mere high velocities, so far as 
this had come under my personal notice in the course of 
somewhat extended investigations. I now purpose to 
deal with the best work in course of regular daily per- 
formance by modern engines, not merely in respect of 
speed in itself, but also in combination with weight- 
pulling and gradient-climbing. 

Still, although these form a very important part of a 
locomotive’s duties, if must not be forgotten that the 
special and unique characteristic of railway carriage, the 
sole one in which it excels all other modes of conveyance 
yet devised, is speed. A load of any weight can be trans- 
ported by water more economically than by rail, or can 
be drawn by horses if it be sufficiently subdivided and 
adequate time allowed. But no horse, or number of 
horses, and no marine vessel can carry even the smallest 
load at the speed of 70 miles an hour. This, at present, 
can be done only by a steam locomotive on a railway. 
Therefore, it is not at all unreasonable that in dealing 
with railway-working this unique capacity for speed 
should always be put in the first place. Nevertheless, 
from @ practical view-point, there are also these other 
things to be considered. Locomotives have not merely 
to keep time with swift, light trains on easy gradients, 
but they have also to haul very heavy loads, at high 
speeds, over difficult roads in all varieties of weather. 
It is the practical ‘ all-round” capability of British 
engines in this respect that I purpose now to review, 
and to illustrate by examples from personal experience. 

First of ail I may touch in passing on one point, upon 
which much stress is habitually laid by the public—the 
attainment of the alliterative average standard of ‘a milea 
minute,” maintained over a long distance. This may be 
put in three different ways. It is often asked: (1) Do 
trains ever actually cover 60 miles in 60 minutes, in 
ordinary working? (2) Do they ever reach a point 
€0 miles distant in an hour from the start? (8) Do they 
perform complete journeys from station to station, at the 
average rate of a mile a minute from start to stop ? 

To all of these queries the reply must be, that each is 
done at times, although not perhaps as a frequent perform- 
ance. The first is by far the most common of the three; 
yet there are not many lines on which it is, or can be, 
habitually achieved. A good road, in the sense alike of 
easy and mostly descending gradients, freedom from 
curves, and absence of junctions or other slackening 
places, is essential. Perhaps the most favourable length 
anywhere in Britain for this purpose is the up Great 
Western line from Swindon, which has a moderate down 
grade to Didcot, and a very slight descent thence to 
Paddington. Yet the feat in question is seldom performed 
on that length now-a days, although it was very common 
in broad-gauge times. It is equally feasible now, but for 
reasons of policy is not often performed. In the case 
of most other lines, and other parts of that line, the feat 
is precluded by the intervention of adverse gradients or 
slackening places. The only place that I am aware of 
where at present a distance of 60 miles is habitually 
run Within the hour is on the Great Northern Railway 
from the fifteenth to the seventy-fifth mile post, by the 
down trains leaving King’s Cross at 7.15 and 10.15 a.m.; 
1.30, 2.0, and 4.15 p.m., allof which are run at an average 
rate of .bout 53 milesan hour, including the ascent of several 
gradients, and in some cases with heavy loads; and even 
here, though common, the feat is by no means invariable. 
I have often known time to be kept although these 
60 miles occupied 62 or 63 minutes. On the up 
line the 60 miles from the ninety-ninth to the thirty- 
ninth post are often got over in an hour, in spite of two 
minutes lost by the compulsory slack to ten or fifteen 
miles an hour through Peterborough station. I have 
twice covered 62 miles in 60 minutes on this up journey 
—posts 99 to 37—and once on the down run—posts 13 
to 75. 

To cover 60 miles in an hour from the start is a very 
rare experience with ordinary express trains and is not 
common even in the case of fast “specials.” On one 
occasion a Great Northern engine with which I was 
travelling was stopped by signal at a point 59 miles from 
the start in exactly 58 minutes, but then the running had 
been exceptionally fast, an average of 73 miles an hour 
being maintained for 20 miles consecutively, and 80 
miles an hour for 10 miles. On the other hand, there 
was a loss of two minutes through a slack. On the 
Caledonian Railway from Symington, and on the London 
and North-Western from Penrith, a distance of 60 miles 
is occasionally covered in an hour from the start and this 
could almost always be done on the Great Western from 
Swindon, now the Didcot slack is abolished, were such 
fast running sanctioned by the authorities. At present 
the feat is a rare one anywhere. 

Nor is the third—a mile-a-minute average from start to 
stop—by any means common. I have several times 
recorded it, but with very light loads in all cases save 
two. These two cases, however, constituted remarkable 
locomotive feats in more ways than one. Perhaps the 
most noteworthy of all was done on the Caledonian Rail- 
way, by one of Mr. Drummond’s fine bogie engines, with 
6ft. 6in. coupled wheels, cylinders 18in. by 26in., and 
150 Ib. steam pressure. The 4.80 p.m. express from Carl- 
isle consisted of seventeen coaches, weighing in all over 
280 tons, exclusive of engine and tender. A pilot assisted 
to Beattock Summit, which was reached in jast one hour 
for the 49} miles—good work, but not exceptional. A 
stop having been made to detach the pilot, the train 
engine, unaided, next proceeded to take this huge load 
from the Summit to Strawfrank Junction, near Carstairs— 
& distance of 23} miles—stopping there, in 23 min. 11 sec., 








an average speed of very nearly 61 miles an hour. It is 
true that the greater portion of the distance is downhill, 
but no per high speed was run over this part, and 
for more than four miles the gradient is ascending, mostly 
at 1in 200. It was a case of sustained good work through- 
out, and I may mention that after dropping the ten Glas- 
gow coaches at Strawfrank, this same engine took on the 
remaining seven thence to Edinburgh—27} miles, in- 
cluding nine miles of uphill, much at 1 in 100, in 28} min. 
The entire journey thus represents some very fine loco- 
motive work. It stands thus :— 


Miles. 
— Carlisle, dep. 


. 4,32.205... Two 6ft. 6in. coupled 
pe a By 1 
coaches (230 tons) 
$e Lockerbie, pass ... 5.1.5 
393 Beattock, pass ... ie “ae P 
3 ¢ arr. ... 5.33. ... | One engine and same 
493 Summit (op, “ 5.35.20 ..§ load. 
: fare. ... 5.68.31 ...1 One engine and 7 
73 Strawfrank (dep. ... 5.59.57 ...§ coaches (105 tons). 
100? Edinburgh, arr. ... 6.28.12 ... 


My second instance is in its way equally meritorious. 
It stands to the credit of the Great Northern Railway, 
and one of Mr. Patrick Stirling’s famous 8ft. singles, 
with 18}in. cylinders and 28in. stroke. The load was 
twelve coaches, and the weight, exclusive of engine and 
tender, excluding also passengers and luggage, was 148 
tons, 4 cwt., almost exactly the same as that of the 
“ fifteen-coach” train in the celebrated Newark brake 
trials. Starting with this load from Grantham, the 8ft. 
single performed the journey of 33} miles thence to 
Retford, starting and stopping, in 32 min. 40 sec., or at 
an average rate of just over 61 miles an hour. It will be 
remembered that this run begins with 14 miles down hill— 
mostly 1 in 200 to lin 800. Then come seven miles of 
level; next eight miles up hill—mostly 1 in 200—and, 
finally, four miles down. Thus eight miles of rising 
gradient had to be ascended and seven miles of level 
traversed. It will be expected that in such circum- 
stances the high average was accomplished by the aid of 
very fast running down hill. This, however, was not the 
case. No specially high speed was done down the 
banks. The result was due to the splendid work up 
hill and on the level. This, in fact, was of quite excep- 
tional merit. 

Along the seven miles of level a speed of 65 miles an 
hour was steadily and evenly maintained. Ascending 
the following eight miles of rising gradients the speed did 
not fall below 60 miles an hour until the last two miles 
were reached, and then it never fell under 57, which, in 
fact, was kept up persistently until the summit at Askham 
tunnel had been passed, the subsequent descent to 
Retford being made at moderate speed, with a quick stop. 
Starting from Retford with the reduced load of 48} tons, 
it was mere child’s play to run the ensuing 17} miles of 
nearly dead level to Doncaster in 17 min. 22 sec., 
which was accomplished without a speed of 65 miles an 
hour being at any time exceeded. It will thus be seen 
that the run from Grantham to Doncaster—503 miles— 
was done in 55 min. 51 sec., including a stop of 
5 min. 49 sec. at Retford to detach the Manchester 
coaches. The running time for the 50} miles was, there- 
fore, only 50 min. 2 sec., with a stop in the middle and a 
load of over 148 tons the greater part of the way. 

In all-round excellence such work as this by each of 
those engines is seldom, if ever, surpassed on any railway 
or by any engine. And it is noteworthy that the two 
engines differed almost as widely as possible alike in the 
principles and in the details of their design and 
construction. 

Disregarding arbitrary standards or limitations such as 
the “ mile-a-minute ” basis of calculation, I now come 
to a general review of the best locomotive work performed 
on the railways to which I was able to devote my chief 
attention. It should be clearly understood that the order 
in which the performances are dealt with does not 
pretend to be that of relative merit, but is regulated 
purely by considerations of convenience in grouping. 
Thus, I group the four great lines that run from London 
northward (London and North-Western, Midland, Great 
Northern, and Great Eastern); the two that run west- 
ward (Great Western and London and South-Western ; 
the three that run southward (London, Brighton, and South 
Coast, South-Eastern, and London, Chatham, and Dover) ; 
the three great lines that do not as yet run up to London 
(North-Eastern, Manchester, Sheffield, and Lincolnshire, 
and Lancashire and Yorkshire); the three southern 
Scottish lines (Caledonian, Glasgow and South-Western, 
and North British). It may be well to state, once for all, 
to avoid the need of frequent repetition, that al/ the train 
loads referred to in my observations are exclusive of 
engine and tender. I should also remark that as the very 
fine work done by Mr. F. W. Webb’s London and North- 
Western engine “Greater Britain,” and by Mr. J. 
Holden’s Great Eastern engine ‘ Petrolea”’ has already 
been dealt with by me separately in articles which have 
appeared in the columns of the THE ENGINEER—Viz., on 
August 25th, 1893, and March 9th, 1894—it will not be 
necessary to recapitulate, but it must be distinctly under- 
stood that those performances are included among the 
number which I have deemed “ remarkable.” 

On the London and North-Western line the exigencies 
of heavy loads and high time-table speeds render com- 
pulsory the daily execution of many fine feats of locomo- 
tive energy. Prominent among these are the trips made 
by Mr. Webb’s 7ft. compound engine ‘“ Jeanie Deans,” 
with the down and up Scotch dining-car corridor ex- 
presses between Euston and Crewe. The down train is 
timed at an average rate of just under 50 miles an hour, 
the up one at 52°3. The road is moderately easy on the 
whole, although the ten-mile bank, much of it 1 in 177, 
starting from Crewe, is a “pull,” as also in a less degree 
are the long stretches of about 1 in 330 from Willesden to 
Tring, and the shorter lengths of similar grade approach- 
ing Roade from the south and Tring from the north. 
But the loads are enormous for such fast timing. 

On the days I have selected as those of my best expe- 





riences, the loads were respectively 256 tons 15 cwt. down 
and 264 tons 2 cwt. up. On the London and North- 
Western line, where apparently the average weight per 
“ coach ” in an express train is about 15 tons, this huge 
train appears to be estimated as 17 coaches. But accord- 
ing to the 12 tons standard in more general modern use, 
the loads would be 214 and 22 coaches respectively. And 
if the 10 tons standard in vogue at the time of the 
historic brake-trials were still adhered to, those corridor 
trains would be deemed respectively 254 and 264 coaches. 
These heavy loads have to be conveyed over a road only 
moderately easy, at an average speed of about 51; miles 
an hour in all weathers. 

In the instance under notice the ‘‘ Jeanie Deans” made 
the run from Willesden to Rugby, unassisted, with the 
load of 2553 tons in 914 minutes, or a minute and a-half 
under time. It might be supposed that this would be 
accomplished by means of extra velocity downhill. Such 
was not the case. The highest downhill speed was only 
67°1 miles an hour, and that but for a single mile, it being 
immediately reduced to 60. But the uphill speed was 
very fine, the 26 mile climb from Willesden to Tring 
being done in 85 min. 53 sec., the rate never falling 
below 42°5 miles an hour to the summit. Similarly 
on the up journey, with 264 tons 2 cwt., the 914 miles 
from Nuneaton to Willesden occupied only 1 h. 
44 min. 12 sec. Here again the downhill speed 
was very moderate, never exceeding 65 miles an hour, 
all the pace being made uphill. The 15} miles, 
approaching Tring, almost wholly uphill, and the last 
few miles rising 1 in 330, took only 18 min. 1 sec., averag- 
ing 50 miles an hour, and the rate had not fallen below 
45 miles an hour when the summit was reached. No 
competent judge will deny that these two performances 
represent locomotive work of the highest order. 

Many other instances of almost equally fine work on 
the part of these engines have come under my personal 
notice, and could be recorded did space permit. 

Nor did the elder class of compounds introduced in 
1884—those having 6ft. driving wheels—take at all in- 
ferior rank as regarded the quality of their performances. 
One of this class on the 10 a.m. down Scotch express, 
with a load equal to fifteen 12-ton coaches, made a run 
to Crewe which may fairly take a place among my best 
records. It was only rendered possible without unduly 
early arrival at Rugby and Crewe, by the accident of an 
unusually long detention at Willesden, and by a second 
delay at the Rugby platform owing to the starting signal 
being on. These delays left a considerable margin for 
making up time. The run of 77 miles from Willesden to 
a stoppage just at the entrance of Rugby station was 
made in 83 min. 20 sec., and this without any specially 
high speed being attained. At no point was a rate of 
70 miles an hour reached. The quick time was made by 
fast uphill running, the long bank of 26} miles from ~ 
Willesden to Tring being ascended, from the start, in 
30 min. 17 sec., with that heavy load. The speed never 
fell below 51 miles an hour all the way to the summit. 
The continuation of the journey on to Crewe was equally 
meritorious. The distance of 754 miles was done in 
78 min. 56 sec., and, as in the former case, by a high rate 
being sustained throughout, with no extra fast pace 
downhill. Indeed, the 11-mile down gradient from 
Whitmore was descended at a very moderate speed, as 
the train was before time. Crewe otherwise could easily 
have been reached some minutes earlier, and the run 
from Rugby could have been made at the average rate of 
more than a mile a minute, with a load of over 180 tons. 

But a large proportion of the express duty on the 
London and North-Western Railway is performed by 
those remarkable engines known as the ‘‘ Precedent ” or 
“ Jumbo” class, brought out originally by Mr. Webb 
just twenty years ago. In addition to the 70 engines of 
the class built by Mr. Webb between the years 1875 and 
1882, 96 of Mr. Ramsbottom’s design have since been 
rebuilt and converted into the ‘‘ Precedent” type; making 
166 in all. They are comparatively small in size, weigh- 
ing no more than 32 tons 16 cwt., and having cylinders 
only 17in. by 24in., with four-coupled wheels 6ft. 6in. in 
diameter. Yet these wonderful little engines seem to 
take their turn with the large compounds and to keep 
time with the heaviest and fastest trains, such as on 
many other lines are dealt with by engines of enormously 
greater. weight and nominal power. The astonishing 
achievements of these small ‘‘ Precedents ” were a matter 
of surprise and even perplexity to me during my previous 
examination of the British railways, ten years ago; on 
that occasion one engine of this class took twenty coaches 
from Rugby to Willesden—77} miles—in 93 min., with- 
out exceeding 60 miles an hour downhill. Another took 
ten coaches from Willesden to Bletchley—41} miles, 
26} uphill—in 46 min. Those were notable feats, and 
were not equalled in my experience by any locomotive 
of such small weight. But their work at the present day 
is equally noteworthy, if not more so. Accepting the 
dimensions and steam pressure as furnished to me 
officially, their performances are, to say the least, sur- 
prising. 

One kept time with the up Scotch express from Crewe 
to Willesden at the high average of 524 miles an hour 
with a load of fifteen coaches, weighing very nearly 200 
tons, and this, too, without any specially fast downhill 
running. Another on the up Perth express, consisting 
also of fifteen coaches, ran from Bletchley to Willesden 
—41} miles—starting and stopping, in 44 min. 23 sec. 
One on the up Scotch dining car train of fourteen coaches 
did the 61 miles from Crewe to Nuneaton, including the 
11 mile climb to Whitmore, in 69 min. 45 sec., and 
followed this up with a run of 1 h. 43 min. 10 sec. for the 
91} miles thence to Willesden, including a considerable 
proportion of ascending gradients. A journey from 
Euston to Liverpool, including stoppages at Rugby and 
Crewe, in 3h. 46 min. 32 sec., actual running time, 
although not phenomenal, is nevertheless a specimen of 
very good, evenly maintained work. It was done with an 
‘“‘ American Special,” consisting of twelve coaches drawn 
by one “ Precedent” engine. The first stage to Rugby 
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was a veritable curiosity in locomotive performance. The 
speed was exactly the same uphill as it was downhill, 
the fifteen miles approaching Tring summit and the 
similar distance succeeding it being each run at the same 
uniform pace of just under 50 miles an hour, which was 
maintained throughout unvaryingly. A run with fifteen 
coaches from Crewe to Preston—51} miles—in 56} min., 
is also noteworthy, considering the load, the road, and 
the small nominal power of the engine. 

But one of the most remarkable performances in my 
experience, when all the circumstances are taken into 
account—including the fact that it extended over a dis- 
tance of just under 300 miles—was presented by the up 
Scotch express from Carlisle to Euston. The load to 
Preston was sixteen heavy and well-filled coaches; thence 
it was fifteen. Two “ Precedents” took the train to Crewe; 

one thence to Euston. The train started from Carlisle two 
minutes late; it reached Euston two minutes early. This 
in itself would have been no marvellous feat, though 
highly creditable. But when it is stated that the train 
uot only stayed over time at stations to the extent ot 
nine minutes in all, but also had no fewer than five extra 
stops for signals, occupying 6 min. 27 sec.—thus leaving 
the actual running time for the 299} miles only 
5h. 28 min. 55 sec , or at the average rate of 544 miles 
an hour—it will be seen what remarkably fine loco- 
motive work must have been accomplished. Indeed, 
the whole run was of extraordinary merit. Starting from 
Carlisle, nothing exceptional was done at first, the pre- 
scribed duty of 90 miles 10 chains in 102 min.—or at the 
rate of 53°01 miles an hour—being well within the capa- 
city of the two “‘ Precedent” engines, in spite of the severe 
climb of 314 miles to Shap Summit. But after a signal 
stop had been made at Penrith, some rapid travelling 
succeeded, to be interrupted in full career by another 
signal stop, near Milnthorpe. Still, notwithstanding 
these delays, the distance from Carlisle to Preston was 
done in 96 min. 22 sec.—running time, which, allowing for 
the two extra startings and stoppings, was equivalent to 
an actual run of about ninety minutes, with a load of over 
200 tons. After leaving Preston ill-luck still stuck to the 
train, which was again stopped by signals at Faring- 
ton and Warrington, beside being twice slackened badly. 
Nevertheless the Preston-Crewe journey—51: miles—was 
done in 56 min. 2 sec., running time, with the load of over 
200 tons, in spite of the long and steep climb of ten miles 
out of Preston, two dead stops, and the two slackenings. 
This was fully equivalent to a fifty minutes’ run had there 
been no such delays. I may interpolate here a note that 
on another occasion two similar engines, with a slightly 
smaller load, ran from Preston to Crewe in 53 min. 
4 sec. 

Proceeding from Crewe with only one engine, of the 
same class, there was no diminution in the merit of the 
work done. The 75} miles to Rugby occupied only 
83 min. 44 sec. actual running time, in spite of the eleven 
miles climb at starting and an extra stop by signal at 
Elmshurst Crossing. Allowing for the loss of time by that 
check, the performance was equivalent to one of eighty- 
eight minutes net with that heavy load, and only one 
of the small “Precedent” engines. It took the train on 
to Willesden— 77} miles—in 83} min. Such work as 
this from first to last is rarely surpassed for uniform 
excellence. 

On another occasion two “‘ Precedents” took seventeen 
coaches from Preston to Carlisle in 98 min. 22 sec. net. 
Many other instances of fine work could be adduced did 
space permit, but those given are enough to illustrate the 
capacity of these notable engines, the smallest and 
lightest that are performing main-line express duty in 
Great Britain at the present day. They have the further 
economic merit of being inexpensive in construction and 
maintenance. 

Leaving the London and North Western and turning 
now to the Midland Railway, an abundance of admirable 
work is speedily met with. It is not easy to award the 
palm as between the single engines, of which there 
are two classes, and the coupled, of which the variety is 
so curiously great. As to the singles, it is odd and some- 
what paradoxical, that those with 7ft. 4in. wheels and 
18in. cylinders seem just as strong as the nominally 
more powerful class with 7ft. 6in. wheels and 18sin. 
cylinders. Indeed, some of the drivers who have tried 
both say emphatically that they prefer the former. With 
regard to the coupled express engines, after trying severally 
6ft. Qin., 6ft. 6in., 6ft. Sin., 6ft. 9in. and 7ft. wheels and 
17in., 174in., 18in., 183in. and 19in, cylinders, some with 
and some without bogies, Mr. S. W. Johnson appears to 
have settled down to a standard type with 6ft. 6in. wheels, 
cylinders 18}in. by 26in. and a leading bogie. These latest 
engines (numbered 2203-2217, 184-199, 163, &c.) are 
exceedingly fine, and seem capable of speed almost, if not 
quite, as high as that achieved by the larger wheeled 
singles, while their tractive force and climbing power 
are, of course, greater. But as a matter of fact all the 
engines designed and built or rebuilt by Mr. Johnson have 
shown strikingly high efficiency. Ninety of these have 
7ft. wheels and 26in. piston stroke, with cylinders 18in., 
18}in. or 19in. in diameter. Ninety more have 6ft. Yin. 
wheels, all of these having cylinders 18in. by 26in. More 
than a hundred have 6ft. 6in. wheels, with 17}in., 18in., 
or 18}in. cylinders, and 26in. stroke. These are the 
principal classes of coupled express engines, and all, 
— two classes of new singles, are doing excellent 
work, 

Comment has often been excited by the large use 
which seems to be made of pilot engines on the Midland 
line, but this practice appears to be due to a needless 
apprehension of high speed in descending inclines, which 
compels the pace to be forced uphill in order to keep 
time, and this at the cost both of larger coal consumption 
and of much double-engine running. Thus, on the steep 
Settle-Carlisle length it is very rarely that the long banks 
of 1 in 100 are descended at a higher speed than 60 miles 
an hour. The assistance of gravitation is declined going 
downhill. The same force is expensively battled against 


GLASGOW DOCKS AND HARBOUR WORKS. 


Amona the places to be visited by the Institution of 
Mechanical Engineers, the Glasgow Docks and Harbour 
Works are by no means the least important. 

The customary annual inspection of the Clyde Trust of 
their extensive and extending harbour and docks—always 
more or less an event marking distinct development of Glas- 
gow as a shipping port, was this year specially signalised by 
the formal inauguration of two highly important features in 
the dock and harbour equipment. These were the starting of 
the installation of hydraulic power for working cranes, &c., 
and the formal test inspection of the mammoth 130-ton steam 
crane on the west quay of the New Cessmock Docks. The 
inspection of these and the other works of the Trust took 
place on the 27th ult., and the party included, in addition to 
the trustees and their head officials, several members of the 
Town Council, and a deputation from the Aberdeen Harbour 
Commission. One of the Trust’s speedy little Clutha harbour 
steamers conveyed the party to Cessnock Docks, where the 
formal inauguration of the hydraulic system was performed 
by ex-Lord Provost Ure, in the absence of Lord Provost Sir 
James Bell. 

The hydraulic system at Glasgow has been adopted after 
very careful and prolonged consideration of the several 
systems available, steam, hydraulic, and electrical, and 
following upon visits on the part of a deputation to the ports 
of Liverpool, London, Southampton, Portsmouth, Bristol, 
Cardiff, Barrow, and the continental ports of Hamburg and 
Antwerp. Separate tenders were taken for a hydraulic 
installation and for an electric installation of the power and 
capacity required. Of the first of these systems Glasgow 
already had experience, but in the case of electric installation 
being adopted, the Trust conditioned that if unsuccessful 
the contractor should be bound to take it back. Twelve 
tenders for hydraulic power and twenty for electric installa- 
tions were sent in. These, Mr. Deas, their engineer-in-chief, 
and Mr. Baxter, their mechanical engineer, were asked to 
report upon, taking such skilled advice as was necessary. An 
examination of the tenders disclosed that the initial cost of 
an electric installation would be much greater than that for 
hydraulics. None of the tenderers, although specially 
requested, furnished any data as to the cost of working and 
maintenance of electric plant, of which the Trustees had 
themselves no experience, steam and hydraulics being the 
only motive powers in the harbour. In these circumstances 
they had no hesitation in recommending that a hydraulic 
installation should be adopted. After the fullest considera- 
tion of all the tenders, and the most careful inquiry as to the 
work and capability of the contractors, the tender of Messrs. 
Fallerton, Hodgart, and Barclay, Paisley, was accepted. 

The hydraulic machinery consists of two separate sets of 
three single-acting 5in. pumps, worked by two triple-expan- 
sion surface-condensing engines of the most improved design, 
having cylinders l5in., 22in., and 36in. diameter by 24in. 
stroke. The working pressure is 150]b. per square inch. 
The pumps are capable of delivering 200 gallons per minute 
against a pressure of 7501b. per square inch. The engines 
are fitted with automatic starting gear and high-speed 
governors. Steam is supplied by two marine type 
boilers, each 11ft. diameter by 10ft. long, with two furnaces 
in each, 3ft. 2in. diameter, tested to 3001b. per square inch. 
The boilers are fed by two of Cameron’s pumps, the feed- 
water being drawn from a large tank under the floor of the 
engine-house, into which the air-pump discharge is led. The 
accumulator ram is 20in. diameter with 20ft. stroke. The 
load case is 12ft. diameter by 20ft. deep, loaded with sand to 
give a pressure of 750]b. per square inch. A safety valve and 
regulating gear to the throttle valve in the steam pipe are pro- 
vided ; 7in. main pressure and 8in. return water pipes have been 
laid from the accumulator to a point in line with the south 
quay of the north basin, and from thence 4in. pressure and 
5in. return water pipes branch off, and are led along the 
south quay in a tunnel constructed in the dock wall. From 
these pipes branches are taken to hydrant boxes, spaced 30ft. 
apart, in which are stop valves on the pressure and return 
water branches to the cranes, the cranes being connected 
thereto by portable flexible piping. 

A large overhead water tank is fitted in the boiler-house for 
storing the return water. Suction pipes lead from this tank 
to the pressure pumps. A well has been formed near the 
north-east corner of the centre basin, connected thereto by a 
pipe of 2ft. 6in. diameter passing through the dock wall and 
having a sluice valve inside the well to shut off the dock water 
to admit of repairs to the retaining valves and rose boxes. 
Two Tin. pipes are led from this well, one to each of the 
engines, for the purpose of supplying water for circulating 
through the condensers. The water is drawn by the circu- 
lating pumps, discharged through the condensers, and passes 
through an 18in. pipe to a sewer leading by way of Plantation 
Quay into the river. Into this is also led the blow-off pipe 
from the boilers. 

The cranes are capable of lifting 35 cwt. in ordinary work- 
ing, from 40ft. below the cope of the quay wall, to 25ft. above 
it, a total lift of 65ft. The jibs have a range of 29ft., and 
project about 274ft. beyond the face of the quay wall. The 
cranes are mounted on carriages made of steel plates, and 
are movable along the whole length of the south quay on 
rails spaced 14ft. apart. The lifting and slewing speeds are 
300ft, and 400ft. per minute respectively. Each crane has 
two cabins, one on each side of the carriage, and in each 
cabin is @ set of handles for controlling and hoisting and 
turning motions. The attendant can thus work the crane 
from the cabin most conveniently situated for the loads to be 
lifted. At present there are nine of these cranes, but pro- 
vision has been made in the engine house for power to work 
thirty-five of this type, together with five cranes capable of 
a capacity of lifting five tons each, and five coaling cranes 
of twenty tons each. 

With the two engines already fitted there is at present, of 
course, ® large surplus of hydraulic power; but with the 
equipment gradually extending, as the construction of the 
dock proceeds additional power will be necessary. Arrange- 
ments have been made in the new buildings for five sets of 
engines similar to the twonow completed. This installation, 
it is expected, will give an ample margin of power to allow of 
one set of engines being laid off when overhauling. 

The engine-house measures 131ft. 3in. by 22ft. Gin.,and the 
boiler-house, 131ft. 3in. by 36ft. Both have been designed to 
meet the requirements of the plant in every respect, the 
engine-house being 30ft. high to permit of a travelling crane 
working the full length of the building. A portion of the 
structure is intended to accommedate the engines and 
dynamos for working the electric light, if that illuminant 
should be ultimately adopted. In the tower there is also 
provision for other two accumulators similar to the present 
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accumulators around the dock when the full number of cranes 
are at work. In the boiler-house there is space for eight 
boilers similar to the two now in position, and provision has 
been made for large economisers near the chimney when the 
number of boilers are increased. 

After the ceremony of setting the machinery in motion 
and declaring the hydraulic installation open, the company 
walked along the south pier of the dock and the site of the 
south basin to the west quay, where the 130-ton steam 
crane was inspected with a test load of 150 tons suspended. 
This important addition to the harbour equipment is to all 
intents and purposes a duplicate of the crane orected at 
Finnieston Quay in 1893 by Messrs. Cowans, Sheldon and 
Company, Carlisle, who were also entrusted with the con. 
tract for the new crane. 

Our issue for June 9th, 1893, contained an illustration and 
detailed account of this crane, so that only a general descrip. 
tion of the second of these two mammoth cranes—the most 
powerful in the world—is here necessary. As showing in a 
forcible way the great advance in thecrane power of Glasgow 
Harbour, it may here be stated that there is still standing on 
the quay from which the river steamers take their departure 
at the Broomielaw, the 6-ton hand crane which, in 1832, 
formed the crane equipment in Glasgow Harbour. The seat 
of the new 130-ton crane is 40ft. square, and rises 39ft. above 
the top of the concrete cylinders, or 20ft. above the level of the 
cope of the quay wall. It consists of concrete rubble hearting, 
faced on all four sides with granite quoins and concrete ash- 
lar in courses, surmounted by a granite cope 3ft. thick. 
The framing, shafting, and jib of the crane are of mild steel, 
the gearing principally of cast steel, and the crane revolves 
on steel live rollers working on a steel pathway. The centre 
of the crane is a strong massive casting weighing 9 tons, and 
in this casting is the steel centre-pin weighing 6 tons. The 
framing is 27ft.in height, and weighs 50 tons. The jib, which 
consists of two tubes well braced together, is 90ft. long, and 
weighs, including stays, 45 tons. The gearing weighs 8 tons; 
the castings are in all 120 tons, and the crane, in working 
order, exclusive of back balance, is 270 tons. It has two 
speeds for heavy lifts, 130 and 60 tons, and empty block lifts, 
and two speeds for light lifts, 20 and 8 tons respectively. 
Plough steel wire ropes, made by Messrs. T. and W. Smith, 
Newcastle, are used for lifting and lowering, the radius of 
sweep for the heavy lifts being 65ft., or 45ft. beyond the face 
of the seat, and for the light lifts 71ft., or 51ft. beyond the 
face of the seat. To prevent the possibility of overloading, 
the crane is provided with a Duckham’s 160-ton hydrostatic 
weighing machine. 

Dredging operations in the harbour, river, and docks have, 
of course, been continuously carried on since the date of the 
last Clyde Trust inspection. Upwards of 400,000 cubic yards 
of material have been removed from Cessnock Dock and 
No. 3 graving dock, which brings the total quantity removed 
to over 4,500,000 cubic yards. Thecentre basin of Cessnock 
Dock is now under water, and the river has reached the 
south-west corner of the dock. The enormous mountain of 
earth which for long presented such a formidable face to the 
dredging machines has now almost disappeared, and to com- 
plete the quay walls of the dock there only remains 2958 
lineal feet along the north and south sides and east end of 
the south basin. This is merely a remnant certainly, out of 
a total length of 11,293 lineal feet. Since the 30th of June last 
1596 lineal feet of quay wall have been constructed. The con- 
struction of the large SOOft. graving dock has been carried on 
as expeditiously as the nature of the work would permit, and 
it is at present in a very interesting state of progress. 

Extensive improvements have been made by the Glenfield 
Company, Kilmarnock, on its pumping engines and the four 
coaling cranes on the north quay of the Queen's Dock with 
the view of increasing the coal loading power at this part of 
the harbour. The jibs of two of the cranes have been 
lengthened about 7ft. to make them correspond with the 
others, thus enabling all the cranes to ship coal into the 
bunkers of the largest type of steamers at high water. Each 
of the cranes can now load from 160 tons to 200 tons per hour, 
and it is nothing very uncommon for one crane to vin, tog 
1500 tons to 1600 tons of coal cargo per day of ten hours, 
including occasional small stoppages for trimming and shift- 
ing the vessel, the average load of each wagon, however, 
being less than seven tons, while the cranes are capable of as 
speedily dealing with wagons of 15 tons load. 

Though not forming part of the Clyde Trust’s undertakings, 
the matter is so intimately connected with the harbour that 
reference may here be made to the triple tunnel underneath 
the Clyde, which was opened to the public on the 8th inst. 
This important addition to the means of cross-river com- 
munication at Glasgow was begun five years ago, parliamen- 
tary sanction for the work having been obtained after those 
interested in the matter had submitted and discussed various 
ideas convected with high-level bridges, swing bridges, and their 
various modifications, and with all their attendant advantages 
and disadvantages. The tunnel, or tunnels, connect Finnies- 
ton Quay, on the north side of the harbour, with Mavisbank 
Quay on the south, and its termination on both sides, is in 
convenient proximity to the Docks of Glasgow, the Queen’s 
or Stobcross Docks on the north, and Cessnock Docks on the 
south. There are three parallel passages, each 16ft. in 
diameter, the side ones being for vehicular traffic, and the 
centre one for pedestrians. The approach on both sides is 
by a circular shaft 80ft. in diameter, in which are operated 
the hydraulic hoists—six in number—three for lowering and 
three for hoisting the vehicles as they enter or leave the 
tunnel. The shaft walls are formed of cast iron segments 
lined with brickwork, and the tunnels themselves also consist 
of cast iron segments filled in with concrete and lined with 
enamel brickwork. The material met with in sinking the 
shafts mainly consisted of sand, and was all excavated by 
hand and brought to bank by a crane over each shaft. Ali 
the tunnels were driven by means of shields and compressed 
air, the average pressure ranging from some 12 lb, to 15 lb. 
per square inch above the atmospheric pressure, the maximum 
reaching, on one day only, 21 lb. persquareinch. The outer 
skin of cast iron segments was grouted with Arden lime blown 
through a hole in the lining by air pressure, The six hoists 
in each shaft are contained in as many divisions, three hoists 
being devoted to ascending and three to descending traffic. 
The hoists are designed for a maximum weight of 5 tons, the 
speed being about 4ft. per second. The installation of hoists 
and appertaining appliances has been carried out by the 
Otis Elevator Company, of New York. Pressure at 
750 lb. per square inch is maintained by two accumulators, 
the building in which these and other items connected with 
the supply of motive power are, being on the south side of the 
river, The engineers of the undertaking were Messrs. 
Simpson and Wilson, C.E., Glasgow; the contractors being 
Messrs. Hugh Kennedy and Sons, Partick, and Messrs. 





one ; but it may be also necessary to have one or two outlying 
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DRY PRESS BRICK MACHINE 


MR. W. JOHNSON 


JOHNSON’S DRY PRESS BRICK MACHINE. 

THE accompanying illustration shows a dry press brick- 
making and pressing machine, designed to produce four 
bricks at once, and a smaller size, two or one brick at a time. 

The clay is supplied to the machine in the form of dust, 
which may be prepared by an edge runner grinding mill or 
pulveriser, or other similar means. The peculiarity of this 
machine is that it is capable of exerting a pressure 
of 600 tons, and is in consequence exceptionally strong. 
Uniform pressure is given simultaneously to the top and 
under side of the bricks by operating to the top and bottom 
of the mould. The movement is slow, and at the end of the 
stroke a resting pressure is given to the bricks. 

The mode of opera- 
tion is as follows :—The 
ground clay is fed into 
the hopper of the 
machine from the grind- 
ing mill or pulveriser. 
At the bottom of the 
hopper slides a bottom- 
less feeding box, which 
receives the supply of 
clay, and, passing over 
the moulds, fills them 
in its passage. The 
charger then returns 


again underneath the 
hopper for a fresh 
supply. Pressing the 


dust into the moulds 
then takes place, which 
is performed by long 
stroke toggle levers. 
When the press comes 
in contact with the 
clay in the moulds, it 
presses it downwards 
against a spring, and 
when the latter is forced 
home, the underneath 
and top pressures act 
simultaneously, and the 
ressing takes place 

tween the two faces 
of these. When the 
two pressing faces arrive 
at their limit of action, 
the bricks are held as 
in a vice, and dwell in 
this position during 
about a third of each 
revolution of the crank 
operating the pressing 
motions. While the 
bricks are being held 
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the levers oscillate on the shaft R, the top end being in contact 
with the cam § fixed to the main driving wheel. 

After the material is fed to the feed box or charger as 
described, and is pushed forward directly over the moulds, 
the press with the bottom plungers is lowered by the action of 
the lifting levers to its lowest position, the top plungers at 
the same time being kept above the feed box by the toggles 
which are at their furthest forward position. The feed box, 
after remaining a short time over the moulds, is withdrawn 
to its position under the hopper. The toggles travel to a 
position further back than the straight line ; this is to get the 
“dwell”? by which the pressure remains on the material a 
considerable time. The toggles, in moving to their forward 
position, lift the top press-head and plungers, and at the same 





between the two press- 
ing faces, they are 
raised to the surface of 
the table of the machine, with the pressure still resting upon 
them, and not until they arrive at that point is the pressure 
released. The bricks are then raised entirely out of the 
moulds, and are pushed forward by the returning charger 
ready for being removed away to the kiln. 

The press proper consists of two vertical rods A, Fig. 2, 
the toggles B C, pins D E F, the top press-head G, and the 
top plungers H, and also of the bottom pressure bar I, and 
bottom plungers J. The vertical rods, along with the whole 
press, have a vertical movement in guides fixed to the side 
frames, The toggles B C areactuated by the connecting-rod 
K, and crank L, which are also connected by F to the 
top press-head G, which gives vertical movement to the top 
press-head G, independent of the movement of the vertical 
rods. The vertical rods are actuated by the front end of the 
lifting levers M, the back end of the levers being in contact 
with the cam N, and fulcrumed at the centre on a shaft rest- 
ing in bearings fixed to the side frames. The feed box O 
slides on the table and is actuated by the levers P and rods Q, 
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PRESS BRICK MACHINE—Fig. 2—SECTION 


time the lifting levers are brought into action and raise the 
vertical rods, pressure bar, and bottom plungers to the top 
of the mould. The feed box being timed to reach the inner 
edge of the moulds as the plungers reach the top of the 
| moulds, it pushes the pressed bricks forward to the front of 
| the table, and returns to its position over the moulds with a 
supply of fresh material. The depth of the moulds can bs 
| regulated precisely by the hand wheel under the table. From 
| the enormous pressure by which the bricks are formed, a 
| dense, smooth, and highly-finished product is obtained, which 
| makes re-pressing unnecessary. 
| Tse number of iron and steel vessels built in the 
| United States in the fiscal year ended June 30th, 1894, not 
| including vessels for the navy, was 39, with a gross tonnage of 
| 51,470 tons, against 65 vessels in the fiscal year 1893 with a gross 
a ae of 94,532 tons, a decrease of 26 vessels and 43,062 gross 
| tons, 














SANITARY EXHIBITION IN PARIS. 





Tue exhibition which was opened last week in the Palais 
des Arts Libéraux, Paris, is invested with special interest by 
the new regulations requiring all hcuses in the city to be 
fitted up with modern sanitary appliances. The enormous 
expenditure which this will entail has induced mcst of the 
sanitary engineers to make a special display of their manu- 
factures, and the Exhibition, though perhaps no larger than 
in previous years, is certainly more interesting and instruc- 
tive, covering as it does all branches of sanitary science and 
practice ; the exhibits are extremely varied, and in many 
cases they show novelties of great practical utility. One of 
the most noticeable features of the Exhibition is the deter- 
mination of English makers to recover some of the trade 
which for two or three years past seems to have been slipping 
through their hands, The putting up of the duties upon 
sanitary appliances to 30f. and 40f. per 100 kilos. discouraged 
the English makers for the time being; but it is now seen 
that, however favoured the French makers may be, they can- 
not compete successfully with the imported goods, except in 
the cheaper qualities, and one or two prominent firms, who 
have continued to persevere in this market, have not found 
that their trade bas suffered to any very large extent. It is 
encouraging, therefore, to find that two or three English 
firms represented at the Exhibition are making special efforts 
to secure @ good position in France; and as they find that 
they can sell the better class goods at about the same price 
as the French manufacturers, there is no doubt that they 
will participate in some of the considerable trade that will be 
done during the next three years. One of the newest firms 
to be represented in France is the Leeds Fireclay Company, 
which is making a speciality of glazed bricks and tiles for lava- 
tory and other purposes. The exhibit consists of a lavatory 
installation in which the neat appearance of the wall coverings 
attract a great deal of attention from visitors. As glazed 
tiles are coming into more extensive use, there is no doubt 
that a considerable trade could be done in this material by 
English firms, if only the Custom House authorities were & 
little less dilatory in their examination of goods entering 
France. As regards price, the English bricks and tiles can 
be delivered at about the same price as the French, while 
they are at the same time of a distinctly superior quality. 

The most prominent section of the Exhibition is that 
devoted to filtering and sterilising installations. The Muni- 
cipal Council of Paris, which occupies a large ground space, 
has & fountain in the middle of the building showing the 
appearance of the water drawn from the Ourcq and the Seine, 
and of the drinking supply brought from the Vanne. Another 
large installation is that of Messrs. Blumenfeld and Co., 1, 
Karntnerring, Vienna, who are the patentees of the filter and 
steriliser invented by an. Austrian engineer, Herr Briedrich 
Breyer. In this installation the filtering material is com- 
posed of two metallic corrugated plates tightly covered with 
cloth. A number of these are placed in the filtering chamber, 
varying with the capacity of the apparatus. Water is 
pumped up from a reservoir in which a certain quantity of 
powdered amianthus has been placed, and the mineral in 
solution deposits itself in a thin layer on the cloth. As the 
water passes through the filters it falls into a lower chamber, 
where it is submitted to the action of steam, which steri- 
lises it. The chief claims for this filter are its great capacity 
and the absolute purity of the water. The installation shown 
is capable of filtering half a million litres of water every 
twenty-four hours, and these claims were fully demonstrated 
in the presence of a large company of engineers and others 
who were invited to witness some trials. 

The cleaning of this filter is done by brushes suspended above 
the filtering plates, and a single downward movement will 
clear them of the material. Messrs. A. Howatson and Co. 
exhibit an apparatus showing the principle of their system of 
purifying drainage. The efficiency of this system is proved 
not only by its extensive adoption in England and America, 
but also by the laying down of installations at Rouen and 
many other French towns. The Société du Filtre Maignen, 
5, Avenue de 1’Opera, Paris, show a large number of their 
well-known filters, and they are now making a speciality of a 
small pocket filter, of which 15,000 were lately sent to Mada- 
gascar. They also exhibit a large filtering apparatus for 
public use similar to the type of filter recently supplied to the 
town of Cherbourg, where the company has recently laid 
down a large number of street filters capable of treating 
6000 or 8000 cubic metres of wateraday. This system has 
also been adopted at Argenteuil, Saint Ouen, and other towns. 
The suppression of the filter is the chief feature of the system 
of M. Henri Berge, of Brussels, as the water is purified first 
by sterilising it with lime, and then neutralising it with car- 
bonic acid. It is claimed for this system that the quality of 
water is greatly improved. An apparatus upon this plan is 
shown by M. Karl Hanotaux, 67, Rue Ssint-Lazare. In the 
installation exhibited by the Société la Force Motrice 
Gratuite, 5, Boulevard Magenta, the water is submitted to 
the operation both of boiling and filtering. The water is first 
of all raised to a high temperature in a water bath heated by 
@ Field multitubular boiler, and then passing through a cool- 
ing apparatus, finds its way to a filter. 

In sanitary appliances a very large display is made by 
English and French makers, the latter showing up much 
more prominently than at previous Exhibitions. Very few 
of the French manufacturers, however, attempt to turn out 
any really high class work, and what little is done is for the 
most part closely copied from the English models. Most of 
the French goods are of the commoner description, and are 
produced at a very cheap rate. The Paris Earthenware 
Crystal and Hardware Company, 76, Faubourg St. Denis, 
has a large stand of English appliances in which really ex- 
cellent decorative effects are secured, and both in material 
and style they are greatly superior to the French goods. This 
company imports all its appliances from England, and finds 
that it can easily compete with the native goods on the score 
of price. The Continental Sanitary Appliances Company, 
52, Rue d’Hauteville, obtains the earthenware and porcelain 
parts of its appliances from England, and they are fitted up 
in France, a system that is adopted by some other firms. 
This company has a large stand of water-closets, lavatories, 
baths, &c., and the prices at which they are sold leave little 
room for competition in purely French goods. Pillivuyt and 
Company, 46, Rue de Paradis, have an extensive display of 
earthenware appliances of the cheapest description, and in 
these they do a very considerable trade. A great deal has 
been made of the fact that this firm has beaten the English 
makers out of the French market in the question of price, 
but it is certain that it can claim no advantage in the quality 
and appearance of the goods. If the French competition is 
no stronger than is represented in these exhibits there seems 
to be pretty good reason for believing that the English 
makers can very well more than hold their own in this 
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market. Exhibits of cheap appliances are also made by the 
Compagnie des Grés Francais, of Pouwilly-sur-Saéne, and the 
Société des Produits Céramiques et Refractaires, of Boulogne- 
sur-Mer. Messrs. Claughton Brothers have a small stand of 
drain pipes and water-closets, and the Nadlein compound 
syphon is also on view. 

The Paris Municipal Council occupies by far the greater 
part of the section devoted to the prevention of infectious 
diseases. In disinfecting machinery an important exhibit is 
made by M. Jules le Blanco, 52, Rue du Rendezvous, Paris. 
This apparatus is in the form of a cylindrical boiler, mounted 
on wheels, with a vertical boiler attached for supplying the 
steam which is to act upon the objects to be treated. These 
are placed in the cylindrical apparatus, and are subjected to 
the action of steam under a pressure of 25 lb. per square 
inch, and a temperature of 115 deg. C., or 239 deg. Fah. In 
this way the heated steam penetrates to every part of the 
objects, and after it has been submitted to this temperature 
for five minutes, the steam is cut off and hot air is blown 
through the apparatus to assist in the drying, which opera- 
tion takes only a few minutes. Other exhibits are made by 
the Société des Constructions Hygiénique, who have a light 
portable building constructed with an iron framework and 
double walls of a patent material, and by M. P. Cottincin, 22, 
Rue Chaligny, Paris; and M. J. Bordenave, 101, Rue de 
Miromesnil, Paris, both of whom illustrate their systems of 
construction in metal and cement. 








THE REDCAR IRONWORKS EXPLOSION. 


BOARD OF TRADE INQUIRY. 


THE Board of Trade inquiry under the Boiler Explosions Act 
into the explosion at the Redcar Ironworks, near Middlesbrough, 
on June ]4th last, was opened at Redcar on Tuesday. Mr. Howard 
Smith, barrister, was the president, and he was assisted by Mr. J. 
H. Hallett, consulting engineer. Mr. K. E. Gough conducted the 
inquiry on behalf of the Board of Trade, and Mr. D. G. Watson, 
Board of Trade Inspector, and Mr. Pease, Board of Trade 
Surveyor, took part in the proceedings. Mr. Yarborough Ander- 
son, barrister, appeared for the firm, Messrs, Walker, Maynard, 
and Co., and their servants, 

Mr. Gough, in opening, said that the twelve boilers which ex- 
ploded formed part of a group of fifteen placed side by side. No. 1 
was constructed by Messrs. Cochrane, Grove, and Co., Ormesby 
Works, Middlesbrough, in 1880 ; that was not damaged by the ex- 
plosion, neither was No. 13. Nos, 2 to 7 were supplied by Messrs. 
Head, Wrightson, and Co., Teesdale Works, Stockton, in 1873, and 
Nos. 8 to 14 were made by Messrs. Hopkins, Gilkes and Co., Tees- 
side Ironworks in 1875, while No. 15 was constructed by the Tees- 
side Iron and Engine Works Company—their successors—in 1895. 
Nos. 2 to 14 were constructed of plates made by Messrs. Robert 
Heath and Sons, North Staffordshire, and were very similar in 
construction, being cylindrical in shape and externally fired. The 
boilers were made of twenty belts of two plates each, the plates 
being gin. thick. The boilers each had two safety valves, steam 
dome, three manholes, and rested on five cast iron saddle brackets, 
to which they were bolted. They were insured with the National 
Boiler and General Insurance Company of Manchester for £500 on 
the group, so that independent inspection might be carried out. 
The chief engineer of that company would give a history of the 
boilers, In 1877 seam rips were observed, and the insurance com- 
pany calied the attention of the late Mr. Thomas James, who was 
then managing director of the works. For some years previous to 
the explosion, Mr, William Eden Walker had been managing direc- 
tor of the works, and Mr. Edwin G. Allwood was chief engineer, and 
had charge of the machinery and boilers. Mr. Lavi Sutton, the 
insurancecompany’s inspector, regularly inspected the boilers, and 
sent in his reports to the company, who communicated them to 
Messrs. Walker, Maynardand Co., and they were placed in the hands 
of Mr. Allwood. Occasional trouble seemed to have occurred through 
seam rips, and a system was adopted by Mr. Allwood to prevent 
the rapid cooling and sudden contraction of the boilers. The gas 
firing was turned off, and the boiler allowed to steam for an hour. 
The stop-valve was then shut, and the safety valve eased. After 
that the boiler remained for twelve hours, and then it was supplied 
with warm water from the tank. It was then partially emptied, 
and water was again put into it before it was internally examined. 
Seam rips, however, became more frequent, but the repairs had 
been carefully executed. The rivets were drilled out so as not to 
strain the plates. In May, 1894, two seam rips occurred in bviler 
No. 6 at the fifth ring, 3ft. 8in. long, and at the seventh ring, 
3ft. 10in. long. Mr, Sutton made a report, and called the atten- 
tion of the company to these seam rips. The insurance company 
had suggested to Messrs, Walker, Maynard and Company the 
desirability of cutting the boilers in two, and pointed out that 
it would be advisable to supersede these long boilers by a superior 
type, internally fired. The chief engineer of the insurance company 
did not like these long boilers, and preferred internally-fired boilers, 
which were more trustworthy. He did not know whether Messrs, 
Walker, Maynard and Co, considered the letter as implying that there 
was danger in the use of such boilers. In August, 1894, seam rip 
occurred in No, 2 boiler, 5ft. long. The plate was cut out and the 
boiler patched. He did not, however, propose to go into all the 
examinations-of the boilers. On June 14th last—the date of the 
explosion—about 3 p.m, gas was turned into No. 4 boiler, and 
steam was raised about 6 p.m. init, The stop valve was then opened 
and all fifteen boilers were connected. The explosion occurred 
about 9.20. The gauges were registering 58 1b. pressure, and the 
boilers worked up to601b, Twelve boilers had exploded, and the 
side of No. 14 was crushedin, Four men were killed, and seven- 
teen badly injured, of whom eight had since died. The verdict of 
the coroner’s jury attributed the cause to overheating, but nothing 
was said as to how it occurred. 

Mr, Yarborough Anderson pointed out that the jury said there 
were no evidences of negligence. 

Mr. Gough said he would call witnesses to show that there were 
no visible signs of overheating, and that one boiler had exploded 
and brought about the explosion of the others. Mr. Ingham, the 
coroner’s expert, thought the primary cause was overheating, but 
Messrs, Sutton, Hillier, Watson, and Pease discovered no trace of 
overheating. He particularly called attention to the type of 
boiler, which had been before the notice of the Board of Trade in 
several cases, and was generally admitted to be a treacherous one. 
He wished an expression of opinion in the interests of public 
safety as to the undesirability of continuing to work such boilers. 

Mr. Wm. Anderson, of Messrs. Head, Wrightson and Co., 
Teesdale Ironworks, Thornaby-on-Tees, bore witness to his firm 
supplying six boilers to the Redcar Works. They were 66ft. long, 
and 4ft. 6in, diameter, and were made of double best Staffordshire 
iron. They were built under the superintendence of an engineer. 
He did not know what pressure they would resist, but they were 
tested up to 80 Ib. by hydraulic pressure. Not many boilers of that 
type were now used. 

r. Robert Redshaw, general works manager at the Teesside 
Works, Middlesbrough, spoke as to the boilers made there. They 
were constructed of Messrs. Robert Heath and Sons’ best iron for 
the shells, and treble best for the trunks and egg ends. He 
rey the boilers would be tested up to 120 1b. per square inch. 
At the time these boilers were constructed they were in general 
use, but they were not numerous now, 

Mr. William Eden Walker stated that he had two assistant 
managers, Mr. Woof having charge of the furnaces and Mr. Att- 
wood the engineering part of the works. Upto 1889 Mr, James 
had been the managing partner. He—Mr. Walker—had received 





letters from the insurance company i — pry Bony the boilers 
should be cut in two, or that a new type of boiler, such as the 
Lancashire, should be adopted, but he did not look upon them as 
recommendations. He recollected a letter dated May 10th, 1893, 
pointing out the great length of the boilers, and that they were 
externally fired ; also that such boilers were very liable to seam-rip, 
and that in a number of cases disastrous explosions had happened 
to them. The letter also suggested tho advisability of cutting 
the boilers in two in order to minimise the effect of an explosion. 
They did not make that a condition of insurance, but they pointed 
out that the Board of Trade commissions had made strong com- 
ments on the use of such boilers. They offered to supply a plan 
showing how the boilers should be cut intwo. If new or additional 
plant were required the insurance company recommended the 
firm to adopt Lancashire or Cornish boilers, because internally- 
fired boilers were more reliable and altogether more satisfactory. 
He did not think there wes danger, and the insurance company 
did not suggest that there was, All the suggestions as to repairs 
were carried out. 

The President agreed that if the insurance company’s officials 
had thought there was danger they would have said so in plain 
terms. 

In a further letter from the irsurance company there was a 
remark that it would be best to supersede these long boilers by 
those of the Lancashire type. Mr. Walker raid he had passed all 
the letters from the insurance company to Mr. Allwood. 

Mr. Pallister then gave evidence, after which Mr. Allwood was 
called, and said he first commenced to receive the insurance com- 
pany’s reports some five years ego, He remembered the letter of 
May 10th, 1893, suggesting the desirability of cutting the boilers 
in two, but he and Mr. Walker decided to let the matter stand 
over for a time because the boilers were giving no trouble. ‘There 
were seam rips, caused by the cold water in cooling down, He 
had the cold water cut off, and the seam rips became les3 frequent. 
He had carried out all the repairs required by the insurance 
company. Witness himself preferred the Lancashire type of 
boiler, and had never seen thes3 cylindrical boilers before he came 
to-Cleveland. They had not room for a Lancashire boiler when 
they added the last boiler. He thought it would have cost a great 
deal to have cut the boilers in two, but he had no definite know- 
ledge. Mr, Walker never objected to improvements on the score 
of expense. He would have preferred Lancashire boilers, but to 
substitute them would have been a big job. Mr, Walker and he 
had talked the matter over, and thought the old boilers might go 
a little longer. He worked the boilers at 601b. pressure, because 
they worked at that before. He once thought that the boilers 
would not be so strong after being in use so long. He thought of 
reducing the pressure, but they put six or eight plates in each 
boiler—practically new bottoms, They were now putting in Lan- 
cashire boilers, and had plenty of room, as everything had been 
blown away. 

Robert Potter, foreman boilersmith, and John Spencer, boiler- 
smith, were then examined in regard to repairs, and the inquiry 
was adjourned till the following day. 

At the opening, on Wednesday, Robert Porritt, boiler cleaner, 
was called and said he had been employed for seven days in that 
capacity when the explosion occurred, and had had no experience 
before. He began to clean No. 4 boiler at 3 30 a.m. on June 14th. 
He did not find more scale than usual ; it was not hard, and came 
off easily. There was little mud and dirt, 


John James Lightfoot, boiler-minder, had been at the works | gaa. 


sevent3en or eighteen years, and had been seven years minding 
the boilers. His duties were to attend to the feed of the boilers, 
to control the pumps, see that the water gauges were working 
correctly, and regulate the working of the gas for firing. He 
had no difficulty in feeding the boilers, which were very good 
ones. No boiler got short of water when he was there. He 
blew through the glass water gauges twice a day at least. Low- 
water alarms were fitted to the boilers and worked well; the 
whistle would blow until the feed was put on. They knew the 
pressure at which the boilers were working by the glass gauge in 
the engine house. The boilers blew off strong at 60 lb. 

Benjamin Ayton, the blast engine-man, said he had been at 
the works ever since they started twenty-two years ago, fourteen 
years as lift engine-man, and five as blast engine-man. Barker 
the boiler minder, who was killed, had been at the works since 
January last, took spare shifts for two years; he was steady, 
attentive, and competent, and never let the boilers go short cf 
water. Witness went round the boilers three or four times a 
shift. He blew through the gauges. There was no difficulty in 
feeding the boilers. He never knew the saddles to be broken, or 
any bolts to be loose. When boilers were cff for cleaning the 
were off two days and two nights if no repairs were required, 
Boilers when laid off for cleaning were gradually cooled down. 
No. 4 was the last boiler laid cff for cleaning before the explosion, 
and had been set to work again on the evening of that day. All 
fifteen boilers were connected at 6 o’clock, but the pressure was 
slack—about 58—because the gas was not good, e gas was 
turned off No. 5 at 8.40, and the feed just afterwards. He then 
went round the boilers and looked at the water gauges, which 
were all lin. to 4in. from the top, or nearly fall. He told 
Barker to watch No, 4 boiler and see that it did not get 
over full. He then went into the engine house, and a few 
minutes after nine stopped two of the blast engines, but the 
pressure did not go above 58lb, Barker came into the house 
after the engines were stopped, but he did not need his help. 
Barker then went to the front of the furnaces, and the explosion 
occurred a minute afterwards. The steam gauges were one in 
the donkey engine-house, and one in the blast engine-house, and 
not on any of the boilers. He did not hear any valves blow off on 
the night of the explosion, and he had no reason to suppose that 
any of the boilers were short of water. The highest pressure of 
steam he had seen that night was 58. 

Wm. Underhill, furnace keeper at No. 4 furnace, gave evidence 
as to the operation of casting which had been going on when the 
explosion occurred. 

Mr. Levi Sutton, of Coatham, engineer, said he had been 
inspector for the National Boiler Insurance Company for sixteen 
years. Since 1880 he had inspected the boilers at the Redcar 
Ironworks, and every facility was given to him. His recommenda- 
tions as far as regarded repairs were always carried out. Witness 
said he had sent his reports as to the state of the boilers, &c., 
direct to his employers, the insurance company, and they would 
communicate with Messrs, Walker, Maynard, and Co, 


The President then went through all the reports that Mr. Sutton 
had sent in relation to each boiler since the year 1889, giving 
details of his examinations and of the repairs carried out. 

Witness stated that in his examinations he had never found the 
boilers much corroded. Before 1887 seam rips were not common in 
these boilers, but he found them occasionally. In 1887 it was thought 
by the foreman that the boilers were not cleaned properly, and 
that this would cause overheating. Afterwards arrangements were 
made for a more complete cleaning. Witness took steps to ascer- 
tain how many ceam rips occurred, and a repair book was com- 
menced in 1887. His attention was specially called to three cases 
in 1888, and four in 1889. He always reported these seam rips to 
his principals. He could not say whether the more careful 
cleansing of the boilers arranged for in 1887 had any effect in 
reducing the number of seam rips in the two following years. 
He would not like to say they had. In the years from 1890 
to 1898 he found that seam rips were less frequent. He 
knew that steps had been taken to cool the boilers down when laid 
off, The cold water supply was cut off. He did not find that the 
alteration madein cooling had resulted in any improvement, judging 
from subsequent repairs. In 1890 there was only one case of seam rip ; 
in 1891 there were three ; in 1892 only one case ; in 1893 no cases ; 
but in 1894 no fewer than six cases. He thought that the reason why 
there might be more at one time than another might be, that the 


number of furnaces working was different. Witness did not fee] 
any apprehension about the safety of the boilers in 1887. He was 
under considerable apprehension in 1894, because they were 
worked under more severe conditions, more furnaces were work- 
ing, and they were getting deteriorated, and the iron was becoming 
brittle. Before 1894 three furnaces were working, but in that year 
four were in operation, and in that year there were two seam rips in 
No. 6 boiler. He had discovered one that was ,‘;in. open. His 
report to his principals called special attention to this boiler. The 
plates fractured appeared to be very brittle, and their nature was 
pr eeee J gone. hen I reported this on May 3lst, 1894, he con- 
side that the boilers were becoming unreliable, and that the 
plates might give way at any time. He did not, however, think 
that there was imminent danger. In J a! he found two fine cracks 
in No. 7 boiler going through the solid plate ; this showed that the 

lates were extra brittle. itness thought that the risk of work- 
pg them was materially increased, but he did not then consider 
there was danger of explosion, Still he was of opinion that the 
defects were serious, and that unusual risk was incurred by his 
company, 

By the Commissioner: He did not know the amount for which 
the boilers were insured; be had never been told. He was of 
opinion that the conditions were sufficiently dangerous to write his 
principals very strongly, and that he had done, He remembered 
an explosion at Seaton Carew to a similar class of boiler, He did 
not look upon such boilers as a safe type ; they were all liable to 
seam rip owing to the mode of firing and their great length. He 
could never feel satisfied with these externally - fired boilers, no 
matter how carefully they might be worked. e boilers at the 
Redcar Works were cooled down gradually and were very care- 
fully used. He had examined the remains of the boilers on the 
day after the explosion, but not minutely; he found no signs of 
overheating from shortness of water, and there was no extra scale. 
He was of opinion that it was seam rip in No. 5 that brought about 
the explosion, 

By Mr. Anderson, who represented Messrs, Walker, Maynard, 
and Co,: The boilers were carefully worked ; they were gradually 
cooled down. The upkeep and management of the boilers were 
proper. He had never used the word dangerous in reporting on 
the boilers, because he was reporting to engineers, and he did 
not think he needed to employ so strongaterm. He held that 
theee boilers did not belong to a safe type, and could not be 
described as really safe. He found fault with the type and not 
with the management, and the boilers had been as well kept as 
any in the district. There were still a number of these boilers 
working. In one case they were even more unsafe than those 
which Lad exploded. 

The President here asked for the name of the works, as he 
intended to write to them on the subject. The witness demurred 
to giving the rame publicly, but eventually wrote down the 

uired information and handed it in. 
itness continued that Mr. Allwood was a competent and 
careful man. In his own examinations he had found the pressure 
gauge in the engine-house work well, and the feed and safety 
valves were in perfect order. It was customary to have the pressure 
gauge in the engine-house, and to have only one for a range of 
iler, and not one for each boiler. 

By Mr. W. M. Skinner, who appeared for the Northern Acci- 
dent Insurance Company: Seam rips were an indication of pro- 
bable danger, and there was a certain amount of risk in working 
such boilers, It was, in fact, not prudent to continue working them. 
ms did not occar in other types of boilers, 

By the President : These boilers were more dangerous because 
they had no stays, and were very long. Did not think a longitu- 
dinal stay could be fitted. Did not know for what the boilers were 
insured ; but had been told that Mr. Walker’s primary object was 
to obtain independent inspection and reports thereupon, itness 
said he had expressed his opinion that there was unusual risk in 
working such boilers. He had advised Mr, Allwood to put down 
ines boilers, as the plates in the existing boilers were be- 
coming unreliable. Mr. Allwood appeared to be of the same 
opinion. 

By Mr. Hiller, of the National Boiler Insurance Company : 
Witness in 1887 had a letter from his principals about this type of 
boiler, and saw the late Mr. James, managing director, personally. 
That gentleman was not prepared to supersede the boilers, but 
arranged to take extra precautions as to cleaning, &c. Since then 
he had had conversations with the foreman, and on one occasion 
with Mr, Walker, in November, 1894, when he pointed out the 
extreme danger of this type of boiler, and advised that the Lanca- 
shire type was much to be preferred. To illustrate the risk, I 
instanced the Pennsylvania explosion, and also that in Upper 
Silesia, when eighteen boilers went off. Mr. Walker said he did 
not insure for cover but for inspection. He had had conversations 
with Mr. Allwood frequently, but did not advise alteration ; he 
thought it should be substitution, and Mr. Allwood endorsed bis 
views, After the explosion there was no evidence of over-heating 
in any boiler. 

The Court then adjourned unti' Thursday, and the Board of 
Trade Commissioners paid a visit to the works in the afternoon. 
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CATALOGUES. 


Tue ‘‘ Haythorn” Tubulous Boiler Svndicate, Glasgow. —Illus- 
trated Pamphlet descriptive of the ‘‘ Haythorn” Patent Tubu- 
lous Boiler, 

Vosper and Company, Portsmouth.—lIllustrated Price List of 
Oil Eogines and Oil Launches, 

James Coultas, Grantham.—Illustrated Catalogue of Portable 
Engines, Thrashing and other Agricultural Machinery. 

Carter, Sons, and Co,, Manchester. Illustrated Catalogue 
of General Lifting Tackle, Hand Tools, Engine and Boiler 
Fittings, &,—This is a very complete list, comprising an immense 
variety of machines, tools, and accessories. 

The Unbreakable Pulley and Mill Gearing Company, Man- 
chester and London.—Illustrated Catalogue, or, as the company 
are pleased to term it, “A Treatise on the Economical Transmis- 
sion of Power, with an Appendix containing full Dimensions” of 
the various articles manufactured by the Unbreakable Palley and 
Mill Gearing Company, in the shape of fly and pulley wheels, and 
bearings of all kinds, The book is well printed and bound, has 
its name on the back of the binding, and contains much informa- 
tion interspersed with useful tables. 

Girdlestone, Tatham, and Co., Berkeley-square, London, W.— 
Illustrated Price List of Andersen’s Patent Arc Lamps, 

John Pickles and Son, Hebden Bridge. Illustrated general 
catalogue of patented and improved wood-working machinery, &c. 
—This is a well got up catalogue, illustrated by good blocks, and 
furnishes striking proof of the universal recognition of the value of 
wood-working tools by timber merchants and the carpenter and 
joiner trades at home and abroad. 

Peckett and Sons, Bristol. Illustrated list of Standard Tank 
Locomotives in stock and ready for delivery.—This little catalogue 
is illustrated with beautiful little blocks; we have never seen 
better on so small a scale, 

Alex, Chaplin and Co., Govan. Illustrated Catalogue of Steam 
and Hand Cranes, Hoisting and Neegg ag Engines, &c.—This is a 
good little catalogue, but is liable to be lost sight of among others 
through its insignificant binding, which does not bear the name on 
the back—an essential feature nowadays when it is the custom to 
arrange catalogues on shelves, 

The Electrical Company, Limited, Charing Cross-road, W.C. 
Illustrated Price List of ‘‘Luna” Arc Lamps and ‘German 
Edison ” Incandescent Lamps, z 

Wright’s Patent Heater Condenser Company, Westminster, 
8.W. — on ‘The Softening and Purification of Water, 
setting forth the advantages of the company’s apparatus for the 





purpose, 
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ELECTRIC TRACTION. 
(Contenued from page 48). 

Kxamination of the different systems of electric traction which have 
Leen applied on railways up to the present time either as an experiment 
or otherwise.—J udging from the information which we have received, 

he only European companies who have made, or are going to make, 
experiments on electric traction of any importance are the Northern 
of France, the Western of France, Belgian State Railway, and the 
Paris-Lyons and Mediterranean Railway of France. In America, 
we understand that on the Baltimore and Ohio Railroad, electric 
locomotives of 88°3 tons—90 tonnes—are going to be used, for the 
underground crossing of Baltimore City. Before giving the infor- 
mation obtained on these different experiments, we will point out 
a few details of the successful working of three small electric rail- 
ways :—The London Underground Electric Railway, the Liverpool 
Overhead Railway, the Saléve Electric Railway, France. The 
author describes at considerable length the Underground Electric 
Railway of London, but this description we do not give, because 
the line has long since been described in our pagee. Next comes a 
description of the Overhead Electric Railway of Liverpool, with 
which we have fully dealt already. 

Tue EvLectric RaiLbway OF SALEVE—HAUTE-SAVOIE, FRANCE. 

The Electric Railway of Monte Saléve, near Geneva, is very 
interesting, owing to the fact that it is the first rack railway on 
which electricity was employed as a motive power. It starts from 
two points at the foot of Mount Saléve, namely, Etrembitres and 
Veyrier, one of which is 446 yards—-408 metres—and the other 
468 yards—428 metres—above the level of the sea, The line of 
Etrembitres winds round the slopes of the Petit Saléve, and 
rejoins the Veyrier line at Monnetier station, situated at a level of 
710 yards—650 metres—above the level of the sea. From this point 
to Treize-Arbres station isa single line. This station, situated on 
the Grand Saléve, is 1249 yards—1142 metres—above the level of 
the sea. The total length of the three eections of the line is 5°66 
miles—9100 metres, The steepest gradients on the two lower 
sections of the line vary between 10 and 25 per cent., and on the 
upper section from 20 to 25 per cent. 

Permanent way.—The line is 3ft. gin.—1 metre—gauge, is laid 
with Vignoles rails, weighing 36]b, per yard—15 kilos, per metre 
—of line, which are fixed to metal sleepers. Throughout its length 
the line is furnished with a rack on the Abt system, which, if the 
gradient is less or equal to 10 per cent., is single ; or, if the gradient 
be more, double, 

Conductors.—The pressure on the insulated conductor is 500 to 
550 volts. This conductor is formed of a rail having the same 
section and weight as the sleeper rails, and is placed at a distance 
of about lft. 7}4in.—50cm.—outside the nearest sleeper rail—see 
Fig. 17, As shown in the figure, the conducting rail is reversed, 








Fig. 17 


and its foot utilised as a contact surface is 104in.—266mm.—above 
the sleeper rails, At every alternate sleeper the rail head is fixed 
by cast iron chairs, supported on double-catch porcelain insulators. 
These in turn being held on curved iron brackets, each one being 
fixed to the upper part of the sleepers by two bolts. The connec- 
tion between the conducting rails is made by means of an ordinary 
steel fish-plate, and also a copper fish-plate placed on the other side. 
From point to point, so as to allow for expansion, the space between 
consecutive rails is a few centimetres. hen this occurs the fish- 
plates are replaced by a double copper cable, connected to each 
rail ; with the object of making the passage of the tacts more 
easy, the ends of the rails are rounded off. The conduct- 
ing rail is placed on the left of the line when travelling 
from Etrembitres or from Veyrier, towards Treizs-Arbres. 
At points there is an auxiliary perso | rail on the right of 
the track in order to ensure good contact ; this rail is connected to 
the principle conductor by an insulated cable passing under the 
line. There are four sliding contacts on each car, two on either 
side, so that the current is never broken, even when the right- 
hand conductor is broken. The current returns by way of the rails, 
For the purpose of improving the electric conductivity of the line 
the ends of consecutive rails are joined by means of short pieces of 
copper cable fixed in the holes drilled in the blade of the rails. 
The precaution which was overlooked when the Saléve Railway was 
first started, has done away with all the inconveniences caused at 
the commencement to the working of neighbouring telegraph and 
telephone lines. The insulation of the conductor seems to be 
very efficient, even under the most unfavourable atmospheric 
conditions, 

Cars—electro-motors.—Transport is effected by means of self- 
contained cars travelling singly, and capable of carrying forty 
passengers, The length of each car from buffer to boffer is 
27ft. 108in.—8°50 m. ‘The frame is carried on three axles ; 
the distance between the end axles being 10ft. 94in.—3°28 m. 
The diameter of the wheels js 232in.—500 mm.—and one of the 
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Fig. 18—Saleve Electric Railway 


wheels on each of the end axles is loose on the shaft so as to 
facilitate the taking of curves. The two wheels on the centre axle 
are constructed on the same lines, which are also flangeless. The 
wheels of the car have absolutely no work to do, the driving being 
entirely effected by two pairs of pinions ing on the rack. Each 
car is furnished with two motors, Fig. 18, each of which drives a 
pair of pinions by means of double reduction gear. These motors 
are of the 4-pole ‘‘Thury” type, series wound, their normal 
output is 30-horse power—30 chevaux—at a speed of 600 revolu- 
tions per minute, which corresponds to a line s a little under 

# miles—6 kiloms.—per hour. The diameter of the armature is 
15Zin.— 400 mm.; its length 23gin.—600 mm. The framework of 
each motor is supported at one end on one of the extreme, and at 


the other by the centre axle, so that the vibration is not trans- 
mitted to the body of the car. The maximum weight of a 
when working is the following :— 





Ibs. Kilos, 
Body and frame... .. .. .. «- 9,700 .. 4,400 
Gearipg and motors .. «+ 18,227 6,000 
P gers and baggage .. .. .. 7,987 8 600 
Total .. .. .. 30,864 « 14,000 


The two motors on each car are coupled inseries. Thesliding con- 
tacts for the collection of current are connected to the starting 
and regulating apparatus, one of which is placed on each platform. 
The current successively through a fusible cut-out, ammeter, 
interrupter, regulating rheostat, the motors, and pan, there to the 
rails, and return circuit. The starting apparatus is governed by a 
lever which moves the commutator of the rheostat. For the for- 
ward motion there is a range of twelve stops, and the same for the 
backward motion. The rheostat is posed of a series of wire 
spirals ted to these contacts ; it is fixed on one of the plat- 
forms of the car. Each car is furnished with two very powerful 
hand brakes mounted on either platform. The screw of these 
brakes acts on drags, which press against grooved drums fixed on a 
prolongation of each motor shaft. These drags are hollow, and 
are cooled when necessary by water contained in a tank of twenty- 
two gallons—100 litres—capacity. B:sides the hand brake above 
mentioned, which is generally employed, the electric energy can 
be employed for brake purposes, this being effected by disconnect- 
ing the motors from the contacts, and putting them on short circuit 
through the rheostat. However this method of employing the 
energy for brake purposes is rarely used, because as the motors 
become notably heated during an ascent the corresponding descent 
is profited by for letting them cool, When working, the pressure 
on the cars is a little over 500 volts. On gradients of 25 per cent., 
at fall load, the current transmitted to a car rises to 115 amperes. 

Generating stations.—The generating station of the Saléve Rail- 
way is situated at Arthaz, not far from the village of Mornex, and 
the lines commence at Arve. A dam of 66 yards metres— 
long, constructed on the river bed, enables a fall of about 
9ft. 10din.—3 metree—in height, to be utilised with an available 
output of 706 cubic feet—20 cubic meters—per second. The 
machine shed comprises four rooms of 26ft. 3in.—8 metres—in which 
are placed three big and one small vertical axis turbines. The 











Fig. 19.—Saleve Electric Railway—Generating Dynamos. 


hydraulic plant is com : First, of two “ Jonval” turbines of 
an exterior diameter of 9ft. 104in._-3 metres—revolving at a speed 
of 45 revolutions per minute ; at this speed, and with an output of 
32 cubic feet—9 cubic metres—they each develope an effective 
power of 250-horse. Secondly, of a small vertical axis turbine, 
whose diameter is 3ft. 11jin.—1‘2 metre—revolving at a speed of 
95 revolutions per minute, with an output of 28-horse power 
effective. Each of the big turbines drive a big twelve-pole 
dynamo of the ‘‘Thury” type, mounted on a vertical shaft— 
see Fig. 19. The armature, whose diameter is 8ft. 22in.—2°5 
metres—is fixed directly to the vertical shaft of the turbine. 
When revolving at a speed of 45 revolutions, the normal output 
is 275 ampéres at 600 volts. The dynamos are independently 
excited. The exciting current is supplied by a small “ Thury” 
dynamo revolving at a speed of 900 revolutvons, and driven by 
means of a belt from the small turbine. The average value of the 
exciting current for the two big dynamos is 90 ampéres at 100 volts. 
The energy generated at the station is conducted to the Monnetier 
station, which is about 1860 yards—1700 m.—distant, by means of 
two naked copper cables supported by wooden posts and fixed on 
porcelian insulators; one of these cables is connected to the 
insulated rail and the other to the rails of the way. Besides the 
principal cables these posts also carry pilot wires connected to the 
principal cables at the Monnetier station, and terminating further 
on at a ‘‘Thury” regulator fixed in the generating station, This 
regulator governs the exciting current of the big dynamos 
in a manner such that the voltage at Monnetier is maintained at a 
constant amount of about 550 volts, notwithstanding the variations 
in the output. Besides this sensitive regulator, another method of 
regulation is obtained by compounding the winding on the field 
magnets of the exciter with the principa) current. 
Train service.—The Saléve Railway works all the year round with 
the exception of a few short interruptions caused principally by 
great falls of snow from the summit, or by the presence of ice in 
the turbine chambers. In summer there are thirty departures in 
either direction on week days, and forty on Sundays and holidays. 
In winter there are only fifteen departures. The maximum num- 
ber of car miles is 172—276 car kiloms.—per diem ; the average for 
the year being 72 car miles—114 car kiloms. The output of the 
generators is not very constant, but this fact does not increase the 
working expenses, as the station is worked by a sufficiently power- 
ful fall, The short lines where electric traction is employed, and 
of which we have given the principal details, are railways in 
every sense of the word, as the cars run on raised rails p! 
in a way purposely constructed for them. The speed on the 
first, and more so on the second, of these lines is very much 
reater than that in use on tramways. The speed on the 
eve Railway is about the same as that of other rack lines that 
have the same gradient. The application of electricity to these 
three lines has not presented any great difficulties, since the trains 
are very light and the power necessary for working them is 
relatively small, On the City and South London the maximum 
power of one locomotive is 100-horse power—100 chevaux—sup- 
plied by two motors, On the Liverpool Electric Railway the two 
motors together of a train develope 100-horse power—100 chevaux. 
Finally on the Saléve Railway the two motors together placed on 
one car develope a maximum of about 78° 9-horse power—80chevaux. 
The construction of motors of this type up to 40 or 50-horse power 
has not presented any difficulties, and moreover the total maximum 
strength of the currents flowing through the manipulating appara- 
tus hardly ever exceeds 160 ampéres, the starting and regulating 
rheostats are not very large, and the type of apparatus is relatively 
simple. We shall now consider various applications of electricity 
to train traction in which several important railway companies are 
now interesting themselves, 

Trials of electric traction made by the Northern of France 
Railway.—The Northern Railway of France was the first to make 
trials of any importance in relation to electric traction. These 
trials were carried out in 1893 with a three-axled electric locomo- 
tive, the centre one being a bearing axle, and the other two 
driving axles, The source of energy used was a battery of 
accumulators of eighty cells carried on the locomotive. The total 
weight of the locomotive was 45 tons 5 cwt.—46 tonnes. The 
principal object which the company had in view when undertaking 





these experiments, as well as the descriptive summary of the 


locomotive on trial, are contained in a note from the Northern 
pore cil attached to this report. We have not succeeded in 
obtaining any detailed information as to the results of the experi- 
ments on the locomotive in question, We have reason to believe, 
however, that they have been interrupted at any rate pro tem. . 
Trials of electric traction made by the Western Railway of France. 
—In 1894 the Western Railway carried out some experiments on 
high-speed electric traction with a Heilmann locomotive, built at 
Havre, in the workshops of the ‘‘ Mediterranean,” on behalf of the 
Society for Electric Traction on the Heilmann System. We will 
point out that the Heilmann system is entirely different in its 
rinciple from all other systems of electric traction, either working, 
ar tried, or even proposed up to the present time, for it does 
not depend on the transmission of energy from a stationary gene- 
rating depét to a moving motor. The electric energy required 
for the working of the electro-motors on the engine is supplied 
from a generating dep: carried on the engine itself. According to 
the Society of Traction on the Heilmann System, the electric 
energy is here employed as an intermediary between the steam 
engine carried on the locomotive and the wheels of the locomotive, 
to do away with certain grave faults contained in ordinary steam 
locomotives ; such as want of stability at high speeds, skidding, 
and the improper use of the steam caused by the —— of vary- 
ing the admission between very wide limits, &c. We will remark 
that the high-speed locomotives of recent construction used on the 
majority of large railway administrations have a notable stability ; 
besides which skidding is rarely a defect in this type of loco- 
motive, and on lines with small gradients on which the fastest 
trains run, the train tonnage is generally only limited by the power 
of the locomotive employed. As to the third disadvantage, which 
results from the necessity of varying the admission, its pressure is 
‘very evident ; and there exists yet a fourth, which is the great 
frictional resistance which a steam locomotive presents when 
running with the regulator valve shut, which resistance does not 
allow a considerable portion of the energy of gravitation to be 
employed when descending an incline. However this may »e, if 
we put aside the question of principle, we must admit that the 
methods employed to attain the aim in view are very ingenious. 
We may here remark particularly upon the starting and regulation 
of electro-motora, which is effected in a very simple and convenient 
way, by varying the magnetic field of the generator. The 
detailed description of the Heilmann locomotive, as well as the 
resumen of the different experiments made with this machine 
in 1894, are given in the appendices and tables attached 
hereto, carried out by the Western Railway of France. It 
is impossible to draw any precise conclusions from these experi- 
ments ; firstly, because they were not carried out far enough, and 
also because this first electric locomotive was considered by the 
Society of Electric Traction to be only a sort of movable labora- 
tory, built with the object of determining the exact working detai!s 
of more powerful locomotives in actual service. At the present 
moment two of these new locomotives are actually being built, and 
will be employed on the Western line, Fig. 20 gives an idea of 
the exterior aspect of one of these. 
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Fig. 20 


Trials of electric traction made by the administration of the Belgian 
State Ratlway.—The administration of the Belgian State Railway 
are making actual trials with a view to examining the conditions 
which govern an electric motor, or group of electric motors, applied 
to the cago of self-contained cars, or of light trains, at a 
speed of from 12°4 to 37°2 miles—20 to 60 kiloms, The locomotive 
when constructed will be put to successive tests, on lines of different 
curves and gradients. No section bas been furnished for the supply 
of current by means of a ductor ; and besides the trials being 
limited to the motors, and not to apparatus for the collection cf 
current, there was nothing to prevent the loading of a car with a 
battery of accumulators, which should be used as a feeding 
station and for other purposes, This has been done, The car 
rests on three axles, of which the end ones only are drivers. 
When loaded this car weighs 24 tons 2 cwt.—24,500 kilos, 
—the accumulators, which can be used when necessary in a 
method of feeding by a conductor, weigh 9 tons 17 cwt.—10,000 
kilos. Ifa portion of this latter weight were utilised in extending 
the length of the car, the extra number of passengers corresponding 
to this increased length would be twenty-eight. The power 
~~ at the low — of 64°37 miles—40 kiloms,—per hour, 
is 49°3-horse power-—50 chevaux ; at higher speeds the electro- 
motor is capable of developing 98°6-horse power. Nevertheless, 
the = necessary for 98 °6-horse power—100 chevaux—is not 
compatible with the good preservation of the battery; if the 
current were supplied by a gonductor nothing would prevent the 
increase of this preserving power. The armature of each motor is 
keyed to a tube threaded on to the axle and supported by two 
bearings on the body of the field magnets. The field magnets are 
hung from two main spring plates fixed below the bearing springs. 
These special main plates are made shorter than those which 
support the car, with the object of diminishing the amplitude of 
vibration of the tube relative to that of the axle. The bodies of 
the cars are held together lengthways by fastening bars, which 
prevent any swaying motion. The ends of the tubes are furnished 
with four-armed star wheels, of which the spokes have a free end 
which is connected to the neighbouring wheel by means of spiral 
metallic springs. The motors are therefore directly coupled, and 
in this respect are somewhat analogous to the short motor, except 
in the method of suspension. There are two motors on each car. 
They are separately excited,and the armatures can be coupled in 
series or parallel. ‘Che weight of the motors is nearly three tons. 
Rheostats in nicheline are provided, which allow the intensity cf 
the magnetic field to be varied in the relation of one to two-thirds 
by means of a lever, which also governs the resistance placed in the 
armature circuit. One end of the sector corresponds to the 
breaking of the motor current, and the other end corresponds to 
full speed. A second lever governs the reversal and the coupling 
in series or parallel of the armature, This lever is locked to the 
first—which governs the current—except in the ition of no 
current, so that the couplings of the armatures is always effected 
when the current is cff. The reversing lever has four positioner. 
In the centre, when the lever is vertical, is the dead point. Onthe 
right, going forward, the first stop couples the armatures in series, 
and the second couples them in parallel. On the left the stops are 
identical, and are employed when wishing to travel backwards by 
reversing the currents in the armature circuits. As the supply 
from accumulators is not included in the questions of the problem, 
any solution which interferes with the electro-motive force of the 
batteries—500 volts—has been refrained from. The following are 
the different operations necessary to pass from a state of rest to a 
speed of nearly 37°2 miles—60 kiloms.—per hour. The governing 
lever, being on the stop where the current is broken, the reversing 
lever is turned in the desired direction to the stop which couples 
the armatures in series. The governing lever is then gradually 
drawn back until a current of 90 or 100 ampéres has been attained. 
When this takes place the exciting current is at a maximum. 
Directly the motors are started a counter electro-motor force is 
produced, which diminishes the current ; the governing lever is 
still advanced. This operation produces a gradual reduction of the 
resistance in the armature circuit, and maintains the current at a 
strength of about 90 ampéres. When the speed has reached about 
12°4 miles—20 kiloms,—per hour, all the resistance in circuit is cut 
out, but the governing lever is not yet on the last stop. The 








successive stops on which the governing lever can still rest corre- 
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eponds to the gradual insertion of resistance in the exci’ circuit, 
and consequently to the decrease of the magaetic field ; the speed 
gradually rises to from 22°36 to 24°85 miles—36 to 40 kiloms,—an 
hour. At this speed the governing lever is on the last stop, and 
the intensity of the magnetic field is reduced to two-thirds of its 
prime value, If necessary to still increase the speed, the coupling 
of the motors must be modified. To effect this the governing 
lever i: rapidly switched over to the stop corresponding to a state 
of rest, the reversing lever is put over to the last stop, and the 
verning lever is again manipu'ated, making it advance little by 
ittle eo as to keep current strength at a value of about 90 ampé-es, 
Tne car is farnished with drag brakes, which are applied when the 
governing lever is shut down. As the field magnets are separataly 
excited the motors are considerably self-regulating, and on inclines 
moderate the working by charging the accumulators. The trials 
are not yet sufficiently advanced as to admit of any certain relation 
being established between the gradient, the admissible charge, and 
the speed possible to be attained. 


(To be continued.) 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Railway operating statistics, Lake Shore and Michigan Southern 
Railway.—I have not for soms time added to my list of operating 
statistics of American railways, and therefore give this week some 
of the statistics of the above road for 1894. In a recent issue THE 
ENGINEER remarked that cost per train mile was not given by 
American reports. As nobody knows what a train is in such 
statistics such a reckoning is useless, but American raports reduce 
their figures to the basis of carrying one passenger or one ton for 
a distance of ons mile, and passenger-miles and ton-miles are thus 
defivite and comparable :— 


Total mileage.. .. .. 

Mileage of mainline .. 

Mileage of double track . 

Mileage ofalltracks .. .. .. 

_— i (in sp sete, dols. 
expenses, dols. . .. . 

Revere dina Bm 
expenses to grossearnings .. .. .. .. 67°42 percen 

Dividends pershare of 100dols. .. .. .. .. .. 6 percent, 

cS Re ee ee ee 

Freight carried one mile, tons .. 

Average miles hauled per ton .. 

Receipts per ton per mile, cents 

Cost per ton per mile, cents 

Profit per ton per mile, cents .. 

Passengers carried be. ae Ke 

Passengers carried one mile 

Average journey per passenger.. .. .. 

Receipts per passenger per mile, cents . 

Cost per passenger per mile, cents.. 

Profit per passenger per mile, cents 

Earnings per mile,dols. .. .. .. 

Expenses per mile, dols_ .. 

Net earnings per mile, dols. 

Freight train mileage .. .. .. 

Average freight trainload, tons .. .. 

Freight train earnings per mile, dols. 

Freight train expenses per mile, dols. .. 

Freight — —_ per mile, dols... 


+. 1448 miles 
-. 541 miles 
-- 500 miles 
. 266% miles 
+ 19,557,870 
13,186,068 





Average number of passengers per train 
Passenger train earnings per mile, dols. 
Passenger train expenses per mile, dols. 
Passenger train profit per mile, dols. 


Steam vacuum dredge.—A new style of per dredge is now 
in use near New York, which works on the principle employed in 
the old Savary pump and the modern pulsometer. The hull is 
120%t, long, 55ft. beam, and 7ft. deep, with a draught of 5ft. At the 
front end are two grab buckets, of five cubic yards capacity, sus- 
—— from revolving derricks, and operated independently, each 

ucket emptying its contents into a | hopper 15ft. square, and 
7£t, deep in the hull. Bshind each hopper is a vertical pump 
cylinder, 5ft. diameter and 16ft. high, having an 18in. inlet pipe 
from the hopper, and an 18in. discharge pipe. The pipes have 
disc valve: raised and lowered vertically by the piston of a steam 
cylinder. The discharge pipes are connected to a single ager’ d 
pipe 500Ft. to 5000ft. long, having flexible joints. Steam is ad- 
mitted to the pee cylinder or receiver, and then condensed by a 
spray; the inlet valve is then raised, and the atmospheric pressure 
drives the material from the hopper into the cylinder. The inlet 
valve is then closed, the outlet valve opened, and steam turned into 
the cylinder, driving the contents out through the discharge and 
delivery pipes. The vacuum is about 28in., and the steam a 
101b. t2 100 1b., according to the length and height of delivery. 
Ths machine makes two to five strokes per minute, and handles 
1 sout 500 cubic yards of material per hour, at the slower rate. In 
mud the discharge contains 80 per cent. of solid matter, and in 
some 50 per cent., the proper proportion of water being added in 
the hopper. Large stones are safely handled. The machine is 
much simpler and less liable to derangement than a centrifagal 
pump, and is especially adapted for reclamation work or dredging 
channels, 

Street sweeping machines.—In most of the large cities sweeping 
machines are extensively used for street cleaning, brushing the dirt 
into a row at each side of the street to be swept by hand mto piles 
and shovelled into the carts. Various machines have been devised 
for picking up and removing the dirt, and two of these have recently 
been put in actual service. Oneof these has an ordinary revolving 
broom sweeping the dirt intoa row, or ‘‘ windrow,” and behind the 
delivering end of this broom is a short broom of larger diameter 
running at higher speed. This broom sweeps the dirt into a chain 
of buckets which elevate it—with barrel hoops, my ay stones, 
sticks, &c.—to the top of a large hopper or bin. hen the bin is 
fall a cart is drawn alongside and the bin turned by gearing to 
discharge its contents. Three horses are used, and the machines, 
working in pairs, can sweep about one mile an hour as an average. 
The street is watered before the machines do their work, so as to 
prevent dust. These machines do away with the gutter sweeping 
and shelving gang, but the other machine still requires such a gang, 
but with fewer men. The revolving broom drives the dirt up an 
inclined plane into a box, or bin, near the ground, and when this is 
full the bottom is opened to drop the load in a pile, the brush being 
raised to pass over it. The piles thus formed are shovelled into 
the carts by hand, but as the body of the box is very near the 
ground it spreads the pile out so that it is more difficult to shovel. 
This machine is also used for piling the windrows of dirt left by 
ordinary side sweeping machines. 

Trench excavating machine —Saveral different machines are now 
in use for handling the material from street excavations, where it 
is desired to keep the trenches as narrow as possible, and to 
interfere as little as possible with the traffic on the streets. In all 
cases the trench is excavated in sections, a conveyor extending the 
entire length of the section, and having a traveller or trolley from 
which the buckets are suspended. A winding engine at the head 
of the trench moves the traveller and also raises and lowers the 
buckets at any desired point. Sometimes the traveller runs on a 
fixed cable and sometimes on a rigid track supported on A frames 
spanning the trench. The latest machine of this kind has a track 
composed of two channel bars placed back to back, supported on 
timber A frames 33ft. apart, the traveller running on the bottom 
flanges of the track. The length of the section is 300ft, and the 
buckets can be raised and lowered fora depth of 35!t. at any point 
ia this distance. The hauling and hois cables are of steel, 
driven by a double-drum engine with a vertical boiler, both 
mounted on a platform and moved forward 300ft. ata time, The 
engine can hoist a load of 8000 lb. at a speed of 225ft. per minute, 
and convey this load along the trestle at a speed 600ft. per 
migute. S2!f-dumping and self-righting buckets are used, made 





of sheet steel and having a capacity of one cubic . The 
material can be emptied into carts or used a3 bank filling. This 
machine is now working very satisfactorily on deep sewer trenches 
in city streets. 

Revenue cruisers.—Two steam cruisers are to be added to the 
reveaue service. They will be 205ft. 6in. long over all, 188ft. long 
between perpendiculars, 382ft. beam, and 17ft. depth of hold. One 
will have the hull entirely of steel, being intended for servics on 
the Atlantic coast, and will have a draught of 12ft. 3in., and a 
displacement of 980 tons. The other is intended for service on 
the Great Lvkes, and will have a composite hull with modern 
sheathing, the fresh water draught being l0ft. 9fin., and the dis- 
placemeat 906 tovs Each cruiser will have a single sc-ew, driven 
by a triple-expansion, inverted cylioder, direct-acting marine 
engine. The battery will be of rapid-firing navy rifled guns, and 
there will be a large equipment of small-arms for shore and boat 
service, The vessels will cost about 750,000 dols. each comp!ete. 

Down-draught furnaces —Steam for the electric light plant at 
Detroit is farnished by boilers having tne Hawley down-draught 
farnace, which farnace is now in very extensive use, A water 
grate is used, inclined yg from the boiler front, and the air 
passss down through the fire on this grate, the rate being 
regulated by admitting air through the ashpit below the grate. 
The Peck boiler is used, having a lower cylinder 19ft. long and 
7ft. 5in. diameter, filled with 4in. tubes, and an upper cylinder 
19:t. long and 5ft. diameter, The heated gases from the furnace 

under the maia cylinder—which is protected from the flames 

y a firebrick arch—return through the 4in. tubes, then back 
through flues along the outside of the upper cylinder, and then 
down to the smoke flue. The water grate is connected with the 
upper and lower cylinders of the boiler. 

Kindling fires in locomotives —Mavy railways are now trying 
methods of lighting the fires in locomotive fire-boxes to save the 
time and trouble of the ordinary plan of firing by wood. Oil fuel 
is largely used, and gives better results when applied above the 
grates, as this avoids the excessive radiation from the ashpan. The 
oil is sprayed by compressed air, and this method is much in favour, 
a it is efficient, saves labour and time, reduces fire risks, reduces 
the handling of fael for kindling, and will soon save its cost. The 
consumption averages about one gallon of oil for each fire, and the 
cost averages from 14 to 2 conts per fire. Another method is to 
use about four quarts of waste soaked in oil, with two sticks of 
wood to spread the fire through the coal, and this is ee for 
small roundhouses where compressed air is not available, 

A mountain cable railway —The latest addition to the many 
mountain railways built for tourist traffic is a cable incline up Pros- 
pect Mountain, overlooking Lake George, New York State, about 
215 miles from New York City. It is 7100ft. long, and rises 1800ft. 
in that distance, the top of the mountain being t. above sea 
level. There are four curves, and the grades are from 25 to 35 per 
cent. The line is single track, of 3ft. gauge, and has a double 
track passing place. There are two cars, seating eighty persons 
each, and these are attached to a l4in. hauling cable. The power 
house is at the top, and contains a 200-horse power engine, a Heine 
water-tube boiler, and a Westinghouse dynamo for lighting the 
railway and the hotel on top of the mountain. The trip occupies 
about eight miautes, 

Electree traction for canals.—A company which has a contract for 
towing boats on the Erie Canal x 3 electric power, states that its 
plan is to erect steel posts 14ft. high along the bank of the canal, 
150ft. apart. These posts would carry two steel cables, the upper 
one l}in. diameter, and the lower one lin. diameter, From the 
upper cable will be suspended a motor car, as on a rope tramway, 
and the lower cable will make two turns round the driving shaft 
of the motor. A 7-horse power motor will probably be sufficient to 
tow one or two loaded boats. From the motor car a tow-line will 
be carried to the boat, and the motor will be controlled by a man 
ridiog on the car. The current from the dynamo will be sent 
through the upper cable, passing through the motor and returning 
through the lower cable, a complete metallic circuit being thus 
ensured, 

Waterworks standpipe.—Another feature of waterworks which is 
attracting great attention is the design and construction of steel 
standpipes. There have been a number of failures of such strac- 
tures due to faulty foundations, to the falling of ice tubes formed 
in cold weather, and eepecially to the bursting of steel plates of 
bad quality. This last style of failure is becoming much les 
frequent, as more attention is being paid to the testing of the 
material used. For a steel standpipe 20ft. diameter and 115ft. 
high at St. Barnard, Ohio, the steel was specified to have an 
ultimate tensile strength of 55,000 1b. to 63,000 lb. per equare inch, 
with an elongation of 25 per cent. in Sin , and a reduction in area 
cf 50 per cent. at point of fracture. Phosphorus not to exceed 
0°06 per cent. The pipe is built up of twenty-three ring courses, 
each course having five plates for its circumference, the courses 
being 5ft. high between centres of rivet holes. The thickness is 
decreased gradually from jin. at the bottom, to jin. at the top. 
The vertical joints of the six lower rings are triple staggered 
riveted, and the remaining vertical j>xints double staggered 
riveted. Horizontal joints are single riveted throughout. The 
courses have parallel sides, and are placed alternately in and outin 
building up the pipe, starting with the lower ring as an outer one. 
Rivet holes for the joints of plates ,/,in., and less in thickness, were 
punched and smoothly reamed, and the rivet holes in plates of 
greater thickness than ;;in. were drilled. When the punch was 
used it was required to be done without injury to the metal. The 
punching and drilling of the plates was specified to be done with a 
sufficient degree of accuracy to have the holes come fair, to pro- 
perly admit the rivets through the plates when in place to be 
jointed, as the use of the drift pin to strain and draw the plates to 
have the work come ther was not tolerated at any time. All 
the seams were caulked water-tight on the outside and inside of the 
shell of the pipe with proper caulking tools, the caulking edges 
of the plates being planed or chipped bevel before they were erected 
in the pipe. The erection was done by a derrick mounted on a 
scaffolding erected within the diameter of the pipe, the free end of 
the derrick having a suspended counterweight, and the hoisting 


rope passing down the centre of the scaffolding to the valve cham- 
ber, and out to a hoisting engine. The riveting was done by a 
neumatic riveting machine s nded from the derrick boom. 
he tests of the steel plate give the following results :— 
Minimum tensile strength, Ibs. 55,180 
Maximum ,, - eo .. 64260 
Average e 9 . -- 59,455 
*” elastic limit, Ibs... .. .. - 86,594 
elongation, emt. .. .. 3l 
pe reduction of area, per cent. 57 
»” phosphorus, per cent. ° 0°2 
Appearance of fracture .. .. .. .. .. «» Silky angular. 
Gas engines for electric lighting plant.—At Danbury, Conn., gas 
engines have been in use for driving the dynamos of the gas and 
electric lighting company. There are three 100-horss power 
— of the Otto type, two-cylinder, single-acting, the cylinders 
placed one over the other, with conn -rods engaging a 
single crank. On account of the low quality of producer gas and 
the difficulty of igniting it, it was decided to use electric sparks 
from an induction coil for the purpose. This plan enables the 
ignition to be effected at exactly the desired time. The engines 
are provided with gas, air, and exhaust valves of the poppet type, 
affording facilities for regrinding to main’ tness, The 
engines were placed side by side, with crank shafts in line, and to 
extensions of these shafts there were fitted clutches, so that the 
engines could be coupled together with the cranks 180 deg. or 
120 deg. apart. Another arrangement was made for coapes 
the governors, so that by connecting them and the ts 
the engines could be run as:—(1) A four-cylinder engine 
with two cranks, 180 deg. apart ; (2) a six-cylinder engine with 
three cranks, 120deg. apart. The cylinders being arranged to 


take gas alternately, with two engines running coupled, there were 
two impulses or two opportunities to govern per revolution, and 





with three engines running there were three impulses or three 
opportunities to govern per revolution, At first the engines were 
arranged to late the power by either admitting a full c of 
gas or cutting it off altogether, as the load increased or dim ed, 
Experiment showed, however, that with the producer gas it was 
ssible by regula the quantity of admitted to the cylin. 
ers per impulse to obtain impulses v: considerably in power, 
that it was possible to ignite a very weak mixture of gas and air, and 
that the loss of economy due to the use of a reduced e of 
was not serious; and the engines were subsequently fit with 
conical governor cams, by which means the supply of gas per impulse 
is varied according to the power required ep gas used 
ia the engines is made in two generators 5ft. diameter and 1(ft, 
high, which are worked alternately day by day. 
about 156 thermal units per cubic foot, at z3ro C 
pressure, The engines are also fitted with an attachment, by 
means of which illuminating gas can be substituted for the pro. 
ducer gas without stopping or reducing the spesd of the engines, 





THE NEWPORT HARBOUR COMMISSIONERS’ 
’ WEEKLY TRADE REPORT. 

THE coal shipments for the week ending to-day have been large, 
Stems are fairly well filled. Weare informed by some firms that 
they have reached the lowest point of depression, and that between 
now and the end of the year they will certaialy have prosperous 
times of it. With regard to pitwood, the demand is Potter and 
the prices are hardening. The briskness in the shipbuilding trade, 
which, fortunately, hes been in operation for some time past, con- 
tinner. The outlook is also cheering, as some establishments have 
several good orders on their books. A number of iron ore boats 
are due. So>veral cargoes of timber are on their way to the port— 
a steamer cargo of Archangel deals being due in a day or two. Wa 
are informed that one of the hoists at the South Alexandra Dk 
will be ready for work to-day, and the other ina short time. The 
hoists have a lift of from 50ft. to 52ft. above water level in the 
dock, being 10ft. in excess of the lift of the hoists erected in the 
same dock a short time 8g0, and 20ft. above the ordinary lift. The 
pg wee height of 50ft. will permit bunker coals beiog shipped into 
the large.t steamers. The machinery is of the most modern type, 
a re ae designed with the view of giving vessels the quickest 

espatch. 

Prices ruling on ’Change to-day were as follows:—Coal: 
Best steam, 83. 31. to 83. 9d.; seconds, 83.; best house coal, 
10s. to 10s. 34.; dock screenings, 4s. 61. to 4s. 94 ; colliery smail, 
4s. 61.; smiths’ coal, 6s. 6d.; patent fuel, 10s, 3d. Pigiron: Scotch 
warrants, 453 44d.; hematite warrants, 45s. 44., f.0.b, Cumberland ; 
Middlesbrough No. 3, 363. 44d. prompt; Middlesbrough hematite, 
433. 94. Iron ore: Rubio, lls. 64. to 11s. 9d.; Tafoa, 10a, 9d. 
to lls. Steel rails, heavy sections, £3 12s. 6d.; light sectionr, 
£4 5s, Tin-plate bars, £3 153; Siemens tin-plate bars, best, 
£3 17s, 61., a'l delivered in the district, cash lees 24 per cent. 
Tin-plates: Bossemer steel coke, 9s. 9d.; Siemens coke finish, 10s ; 
ternes, per double box, 28 by 20c., 183, 6d, to 203. 61. Pitwood, 
178. to 17s. 6d. 











TRADE AND Business ANNOUNCEMENTS,—The Gandy Balt 
-enegpeecn | Company, Limited, announce that they have 
been awarded a gold medal and a special first-class certifi- 
cate at the International Exhibition, Hobart Town, Tas- 
mania.—The Glasgow Iron and Steel Company, Limited, has 
appointed Messrs. William Jacks and Co., 23, Leadenhall- 
street, E.C, its sole agents in London and district.—Mesers. 
Alex. Wilson and Co., Limited, Vauxhall Ironworks, are at the 
present time oueienny busy in their engine department, having 
in band an order for seven screw and paddle engines for E in 
conjanction with Meesrs, Edwards and Co., shipbuilders, of Millwall, 
who are building the hulls —Messrs, L2 Grand and Sutcliffe, 
bydraulic engineers, London, have completed another series of ten 
Abyssinian tabe wells—yielding 15,000 gallons of water per hour— 
for the Inveresk Paper Mills, Musselburgh ; also two more artecian 
tube wells yielding 14,000 a per hour, for the Ackman oe 
and Paper Company, Northflset. At both these mills the couple 
tube well system has been adopted for many years.—Meesrs, Ernest 
Scott and Mountain, Limited, Newcastle-on-Tyne, have been 
entrusted with the contract for the electric lighting of Grey Towere, 
the rasidence of Mr. A. J. Dorman. This installation will consist 
of a Cornish boiler 18ft. long by 5ft. 6in. diameter, supplying steam 
to one of S2ott and Mountain’s vertical high-speed steam engines, 
the engine driving on to an Admiralty type shuot wound 4 me 
feeding accumulators, capable of storing current for 225 ps. 
The iastallation will, we ara informed, consist of about 250 lamps in 
all, throughout the house and stables. In addition to the electric 
lighting, Mr. Dorman has decided to drive the laundry machinery 
by electric motors, aud the pump for supplying water to the houss 
will be driven in a similar manner. It is further SS 
carrying the cables to the Home Farm, where the farm machinery 
will be driven by electric motors. 


EarLy Great WesTeRN Raitway Work.—Oar contemporary 
the Minster, though by no means of an enginsering turn ganerally, 
has this month an excellent article entitled ‘‘ How Railways are 
Ran: The Great Western Railway.” I: is from the pen of Mr. 
John Raphael, and contains several pho hs of es interest, 
now that the broad-gauge is no more, and that comparatively few 
persons remember its early days. Amongst these photo-reproduc- 
tions, which are from official sources, is one showing the down 
express off the line near Carmarthen, in 1855, It brings to light a 
long-forgotten fact, that the tanks of the early Great Western ten- 
ders merely upon the frame by their own weight, and had 
no permanent attachment thereto. In this case the tank leaped 
bodily from its bed, striking and indenting the fire-box a jast 
over the head of the driver—Thomas Dann—whose brevity of 
—_— ene of ws oaeht mn rin be wo? naan 

e engine on the an ‘ond it. C) - 
dent was due to the s se of Barlow's dleback raile, with 
which a good deal of the South Wales Railway was originally laid. 
A3 there was no allowance for expansion and contraction, the whole 
road would sometimes slew several inches to one side, or rise up, or 
spread laterally as in this case, An excellent view is given of the 
engine, which was in the Carmarthen accident, the Ostrich, and one 
of the Bollona after a collision, in which her tender-tank also has 
shifted. These give a very good idea of the Gooch 7ft. single 
engines of 1840-5, and contrast well with the splendid new Aga- 
memnon on the first . Mr. Raphael's view of the Box Tannel, 
from J. Bourne’s ‘‘ Hi of the Great Western Railway, 1846,” 
is sadly out of proj on, the arch being about 42ft. high in the 
centre, instead of 30ft.; but Bourne, of course, is to blame for this. 
The primitive signal-post, with wooden steps to climb up by, and 
the wretched little sentry-box deemed enough for the signal- 
man, are curious re! ces of the railway working of half a 
century back. A couple of old third-class coaches, one of which 
has been almost demolished in a collision, the other an open-sided 
caravan with only two doors on each side, are shown. Both have 
iron under-frames, and sheet-iron outside the panelling ; in fact, 
the Great Western, from ve ee | times, made use of iron frames 
for both passenger and onde rolling-stock. The shelter for the 
look-out man on the end of the tender was also of iron ; they were 
put up in consequence of a train catching fire, but were not very 
much used. There are two views of that sanctum sanctorum, her 
Majasty’s waiting-room at Paddington, and one of the Royal hunt- 
ing — Oae or two small errors may be pointed out, such as 
the date of Gooch’s a tment to bs locomotive superintendent. 
This was August, 1837, when he was just 21. It was the Box 
Tunnel wherein he acted as pilot-man ; there is no tunnel at Wootton 
Bassett. Why Mr, Raphael applies the additional and peculiar 
title, “ wa Me ren p,” to his article we know not, but it isa 
highly creditable aud interesting production all the samos 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

SiNcE the quarterly meetings some fair contracts have been closed 
in the iron and steel market, and on the whole the iesue of those 
gatherings has been satisfactory. Some buyers have still held 
back in the hope of choosing a more favourable time, but on this 
head they are not likely to meet with much success. Any alteration 
in current prices must be, if at all, in an upward direction. The 
improved autumnal prospects warrant this view. Marked bars are 
£7 for ordinary qualities, £6 second branded sorts, £5 103. mer- 
chant bars, and £5 5s. to £5 7s, 6d. common. Hoops and thin 
strips are £6 5s., with imported sorts from other districts, where 
this class of iron is manufactured, £6 103, Gas tube strip is 
£5 to £5 53, and railroad £6103, Angles are priced at £5 12s, 6d., 
stamping sheets £7 10s., and best thin sheets £10, 

The satisfactory condition of the galvanised sheet department 
noticed last week is well eustained, and the conspicuous advance 
in the price of sheets, galvanised and black, which has taken place 
lately, will, it is poe form a prelude to rises in the values of 
other classes of rolled iron. The price quoted for black double is 
£6 12s, 6d, to £6 153., and lattens are se at £7 5s. to £7 7s. 6d. 
Oa @ year ago, rates have improved 5s, to 7s, 64. per ton, doubles 
at the July quarterly meetings last year being quoted £6 5s. to 
£6 7s, 6d. and on to £6 103., and lattens £7 to £7 5s. Galvanised 
sheets are also up 53, on the year. Last July the seiling figure for 
sheets of 24 w.g., in bundles, delivered Liverpool or equal, was 
£9 153, whilst this week the quotation given is £10 for the same 
material. A peeing feature of the pig iron trade is that stocks 
are light, and lately two or three furnaces have been blown in to 
meet the increasing demand. Prices are as last week given. 

The remarkable state of the American iron trade, and the extra- 
ordinary advances in prices that are taking place there, is still the 
subject of mach comment in this district, and comparison is bein 
drawn between th dition of trade on this side and therapid reviva 
which is going on in the States. It is pointed out that though 
business on our local exchanges is rather more abundant, it is only 
in black sheets that there is any rise. In the United States, on 
the other hand, prices and production have been rapidly advanc- 
ing for nearly three months past, Both crude and finished iron 
are quoted higher every week, and steel rails are advancing 2 dols, 
atatime. Even the American tin-plate manufacturers are getting 
frightened at the prices to which iron and steel tin-plate bars 
have risen, although they enjoy a protective duty of about £5, in 
addition to about £1 for ocean freight, &c. The attention is being 
called of American manufacturers to the risks they are incurring 
in letting prices ran up in this way. English black-plates and tin- 
plates are already able to antendl the American producer in New 
York, and it is prophesied in some quarters that the new American 
tin-plate industry will be overwhelmed by Welsh competition unless 

uction can be cheapened. It is ted out that in 1879 and 

880, when American iron and steel prices were forced up very 
high, large American orders were placed in England and on the 
Continent, and that the imports continued long after the American 
prices had fallen very considerably. Thus, it is argued, England 
and other nations reaped the largest benefit from the American 
revival in 1879, and American ironmasters are warned lest there 
should be a recurrence of this state of things, Such a result of the 
present American boom would certainly be very acceptable to iron- 
masters in this district. 

There has been a fair distribution of Birmingham merchant 
orders this week, on account of Australia, New Zealand, India, 
and some of the States of Central and South America, Bat the 
Continental trade is limited. Russian business shows an improving 
tendency, and there is also a decided increase in the volume of 
business with Canada and the United States. A great deal of 
work is being turned out by the galvanised iron trade, and the 
railway wagon building companies are mostly busy, particularly 
on iron and steel under frames, but there is a lull in constructional 
engineering work, 

teel sections for bridge work are in ~~ request, and in this 
department the Staffordsbire Steel and Ingot Iron Company is 
well en 

Messrs, Cochrane are fairly though not fully engaged on railway, 
county council, and municipal engineering contracts. The light 
iron founders are doing a quiet trade, e chain cable trade is 
slow and is likely to remain in this condition until more ships are 
put on the stocks, 

Boring for coal has commenced at a spot known as Bradley 
Green, some four miles from Redditch. For several years the 
belief bas been entertained that coal existed at this place, and 
recent trial borings confirmed the opinion. A small syndicate was 
formed to test the locality, and now a spot bas been selected upon 

which definite boring operations are to be begun. 

The interests of traction engine manufacturers, as well as traction 
engine owners and users, are threatened by contemplated action b 
the Pablic Works Committee and the Birmingham City Council. 
Complaints have recently been made in certain quarters in Birming- 
ham against the manos of heavy tractions along the a 
fares, it being alleged that the use of this class of motor 
increased very largely of late. The ‘‘noise” and “ hindrance” 
caused by their eS es mane against them as a reason 
for special corporation legislation, and, yielding to the complaints, 
the Public Works Committes have decided to hold a conference 
with the Watch Committee of the Corporation with a view to 
framing special bye-laws for the regulation of traction engine 
traffic. In any legislation which may be attempted it is to be 
hoped t hat for the sake of her own reputation as one of the leading 
enginee ring centres of the kingdom, and as the home of engineer- 
ing firms of such world-wide repute Ay i , Bellis 
and Co., the Mint, Chas. Wynn and Co., T, Pigott and Co., and 
others whose names will readily recur, the restrictions and checks 
imposed will be as simple and free from objection as possible. In 
view of what is intended it would be well for some of the Midland 
traction engine builders at once to approach the authorities with 
the most modern information on the subject of traction engine 
construction and travelling conditions, 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—With the increasing excitement of the parliamen- 
tary elections during the past week in most of the casbire 
industrial centres, any very serious attention to business has toa 
considerable extent been for the moment put on one side. A 
strong, — tone, however, continues throughout the iron 
market, and although the actual weight of transactions just now 
being put through is, perhaps, not in itself sufficient to indicate 
any marked revival of trade, and in some instances there 
is still a disposition to doubt real improvement generally, 
the conviction gradually strengthens that a movement is 
ily but surely in p towards a better state of 
trade and still higher prices. Makers and manufacturers 
of iron are also hopeful as to the future, and are careful to abstain 
as far as possible from committing themselves to heavy forward 
engagements, as they are naturally anxious not to be caught with 
their books full of orders, when prices, as they anticipate, have got 
to a much higher level than they are at present, Here and there 
sellers might still be found who, having bought iron before the 
recent rise, are prepared to cut in at under current quoted rates to 
secure business, but makers are altogether indifferent to any such 
underselling, and even at their full quoted rates are cautious about 

booking more than limited quantities. 
The Manchester Iron Exchange on Tuesday was not more than 
moderately attended, a good many ntatives being absent 
electioneering, and as a consequence Cestness, if anythirg, was 





rather slow. Here and there, however, moderate inquiries for 
pig iron were reported, and all through prices were very firm at the 

rates of last week, with a further upward tendency in some 
brands. For Lancashire pig iron, rs still quote on the 
basis of about 43s,. less 24, for No. 3 foundry, delivered equal 
to Manchester. With r to district brands, the combina- 
tion prices of the Lincolnshire makers remain at a minimum 
of 383. 6d. for forge, to 40s. for foundry, net cash, delivered 
Manchester, with 3d, to 6d, above these being asked in 
geome cases, whilst for —— foundry brands prices remain at 
from 48s, 6d. up to 45»., net cash, delivered here. Outside brands 
offering in this market have shown a decidedly r tone. In 
Middlesbrough iron there has been some wales but for 
good named foundry brands, 44s. 10d., net cash, delivered Man- 
chester, is the general quoted price, whilst in Scotch iron, some 
sellers are asking advances of 6d, to le. per ton upon the minimum 
quotations of week, Ezlinton being quoted as high as 
47s. 6d. to 483, delivered Lancashire and about 49s. to 
493, 6d., net prompt cash, delivered dock quays, Manchester. 
These figures, however, may be taken as outside prices, which 
sound to cchaphebe tanieeneshaliebeebinieg en suaioeaa b> balk 

to en usiness at all at anyt! eas, \) 

pee ok — in the belief that a still fethee advance is more than 
probable. 

Finished iron is fally main’ the recent improvement, most 
makers being fairly well off for orders for the Lae and ee 
with few exceptions, now on abont full time, Delivered - 
chester district, Lancashire bars are not quoted under £5 23, 64., 
with Staffordehire, £5 2:, 6d. to £5 53.; sheets, £6 17s. 6d. to £7 ; 
and hoops £5 15s, for random to £6 for cut lengths delivered 
Manchester district, and 2s. 6d. less for shipment. 

In the — eam only a oe oo is - pamrehais ba 
no quotable c in good o1 oundry hemati 
remaining at 52s, to 52s. 6d., less 24 ; steel billets, £4 to £4 5s. net 
cash, with boiler plates £6 to £6 23. 64. delivered here. 

In the metal market businees continues slow ; but a strong tone 
prevails, and for all descriptions of manufactured goods prices are 
very firm at full list rates. 

ere are slight flactuations in the reports as to the condition 
of the enginee! es, some firms which have been fairly busy 
recently reporting not quite so many orders coming to hand. This, 
however, is chiefly where they are endeavouring to rather 
better prices than lately, with the result that orders they might 
othe have secured are into the hands of ouaaie 
emrenngegpi ow more anxious = —_ ypu Generally, 
owever, a oo ly increasing weight of new orders is coming 
canble cagineses to bell out for any coveteatinly better pelons haa 
enable rs to hold out for apy su ially r 
have recently been obtainable. 

The — of the past month issued by the Amalgamated 
Society of Engineers again shows a —_ decrease in the aggregate 
of unemployed members, although this bas not been sufficiently 

to have any appreciable effect upon the percentage, 
which is still just under six per cent. of the total membership. In 
the Manchester district, however, there has been a considerable 
reduction in the unemployed list, the proportion of out-of-work 
members being now no greater than that for the generally, 
only about six per cent. of the local membership being now on 
donation benefit, 

An improved form of air propeller is being introduced by Messrs. 
James Stott and Co., of the Vernon Works, Oldham, d ed for 
use in conjunction with their patent air screen, humidifier, and 
disinfector. This air Leryn which is specially = for the 
mechanical ventilation of buildings, and for removing dust, dispers- 
ing steam, and extracting moisture, has been co designed that the 
air leaves the discharge surface as near right angles as possible, 
so that anincreased amount of work is secured without extra power, 
whilst the blades are so arranged as to overcome any reasonable 
amount of back-pressure resistance. It is also d ed to run 
equally well in al) positions, whether fixed vertically, horizontally, 
or angular, and in conjunction with the Stott air washer or screen, 
forms a very ¢ffective ventilator for works, engine and boiler 
houses, electric light stations, battery chambers, Kc. The special 
feature of the washer is that its surface undergoes repeated 
cleansing by immersion in water contained in a trough, which can 
be drained as often as desired for the removal of eediment or 
impurities which may have been deposited. To secure the constant 
efficiency of this strainer the surface of the purifier is always kept 
in tension, and it is also so arranged that in winter its whole 
surface shall always be at a temperature above 32 deg. Fah., 
to prevent the possibility of the pores becoming frozen and thus 
impeding free percolation of the air. If desired, the screen can 
also be utilised as a disinfecting medium by saturating the flowing 
air with a germ-destroy solution, which renders the screen 
specially adaptable for hospital use, as the air can be disinfected 
previous to entering the building and again before its exit. 

Extreme dep mn continues throughout the coal trade, with 
pits not working an average of more than three days per week, 
and supplies excessive even with this restricted output. The 
present very limited inquiry for the better qualities is of course 
accounted for by the season of the year, and for these prices 
remain nominally unchanged at late rates, as—except in very 
special cases—concessions would scarcely lead to any increased 
weight of business, until buyers have to cover winter requirements. 
In the commoner descriptions--which are also a drug upon the 
market, owing to the pressure of surplus supplies from other districts 
and the competition of which continues to steadily force down prices 
—there is — little adherence to list rates, ordinary steam and 
forge coals readily obtainable at 6s. to 63. 6d. per ton at the 
pit mouth, with less figures than those taken where anything like 
quantities can be moved. Engine classes of fuel, owing to the pre- 
sent limited output, are steady at recent quotations, but the 
considerable stocks which are held at many of the collieries effectu- 
ally prevent any advance being obtained, and ordinary descriptions 
of engine fuel still do not average more than 3s, 6d., with better 
qualities quoted 4s. 64. to 5s, per ton at the pit mouth. 

An extraordinary incident in connection with one of the local gas 
coal contracts is that it should have been made a political question, 
arog owing to the keen Parliamentary contests now going on. 

arty bias has been urged as a reason for the Oldham Corporation 
not accepting the tender of one of the large local collieries, and the 
town has been placarded with the names of those who have voted 
for and against its acceptance, with the result that the tender of 
the company has finally been accepted, subject to confirmation by 
the council. 

In the shipping trade prices continue to be cut excessively low, 
owing to the keen competition of Yorkshire and South Wales coal 
for business on the Mertey. Delivered at the Lancashire ports 
ordinary steam coal bas been obtainable as low as 7s. per ton, and 
7s. 3d. to 7s, 6d, a the average > for delivery at 
the Garston Docks or the igh Level, — . 

Barrow.—The business doing in hemati ig iron has been 
farther restricted this week on account of the great attention 
which haseverywhere been paid to elections, Buyers have few wants, 
and are not preesing sales, and makers have not a number 
of orders on hand. The production of thirty furnaces is found to 
be greater than the amount of pig iron required by users, with the 
consequence that continue to increase, although only to a 
limited extent. The business in warrant iron is eo and prices 
are quoted at 44s, 5d. net cash sellers, penny less buyere, Makers, 
on the other hand, are asking 45s. per ton for parcels of mixed 
Bessemer numbers, net, f.0.b,, but it is only in the cases of special 
brands that these prices are obt . 

Iron ore is in small request, and the mines are but indifferently 
employed, as the sales are still mostly confined to the locality where 
the consumption is necessarily small, Average sorts are quoted at 
83, 6d. to 9s, per ton net at mines. 

Steel makers report the continuance of a very dull market for 
rails, The mills at Barrow are again stopped, and very few specifi- 
cations for new work are ip the market. Tin bars are also very 





uiet, but in billets, hoops, and heavy castings there is a good 
pn and some additional orders co lately come to band for 
plates and general shipbuilding sections. Other branches of the 
steel trade are very quiet, 

Shipbuilders and engineers are running short of work, and 
require further orders to supplement the order received last week 
if the activity for the past two years in shipbuilding at Barrow is 
to be main . Preparations are being made for the launch of 
H.M.S8. Powerful next week at Barrow. Very considerable interest 
is taken in the event. 

The coal and coke trades are very quiet, and very little is being 
done in shipping. 

Mr, Aslet*, general manager of the Cambrian Railways, has 
been appointed general manager of the Furness Railways. Sir 
James Ramsden, who some time ago resigned the rg | 
directorsbip of the latter company, will remain on the Board, an 
Mr. H. Cook, who has been manager and secretary of the Furness 
Railways for some years, will retain the secretaryship of the com- 


ny. 
Pithe strike of engineers at the Naval Construction and Arma- 
ment Company’s works still continues. The difficulty is between 
the engineers and shipbuilders as to certain classes of work which 
the engineers think is part of their trade, and which is now being 
done by the iron shipbuilders, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade continues in the same quiet 
state. The collieries are working pretty fairly on the whole, 
—- steam coal is the only pat of fuel in anything like 
brisk demand. Household coal is extremely limited, neither local 
or distant markets taking any ——_ at present. Metropolitan 
agents report business quiet, and state that difficulty is experienced 
in effecting sales owing to the keen competition of seaborne coal. 
It is stated that coal sent from Yorkshire by rail costs 33. to 4s. per 
ton more in than that sent by sea, hence the severity of 
the competition may be understood. Prices are low and buyers 
are holding back, declining to stock, and consequently piling up 

e stacks at the pits, Silkstones make from 83. to 93. per ton ; 
ordinary, 7s. 6d.; Barnsley house, 7s. 6d. to 8s.; Flockton, 7s. 3d. 
ja ~~ bays and thin seam - Leng ag to7s, 3d. per o. 

team in uest, altho e tonnage exporte 
from this district id being falrly well nateiained, The As ap 
panies are taking a good quantity on account of contracts, and the 
trade with the Humber ports is well up to the avera Prices are 
rather low, contract rates hardly —s kept up in the market. 
Barnsley bards range from 6s. 6d. to 7s. 3d. per ton ; Parkgate and 
secondary qualities from 6s. per ton. Gascoal is in steady demand 
at similar prices. Manufacturing fuel is at a low price, supplies 
being largely in excess of demand. Screened slack, 4s. to 5s. 6d. 
- ton, pit slack from 2s, 6d. per ton, emudge and ¢mall coal from 

a. to lls. per ton. Coke is quiet at 7s, to _—— ton. 

Railway material still continues to be ordered in disappointingly 
small quantities. The unsatisfactory traffics discourage local 
—— from ae their stores, although it is bard to 
see how they can delay this much needed work much longer. A 
considerable weight of trade, however, is being done with the 
Colonial and foreign markets, though not sufficient to afford full 
employment in the tire, axle, or spring de: ent, The improve- 
— as noted in shipbuilding has favourably « ffected 
several of our specialities, such as Parves ribbed flues, and Serve 
ribbed tubes. One important d ent, that of shafting, has 
not participated in the revival. afting bas become of late years 
an increasing branch of local industry, affording employment in 
good seasons for a large number men. Perhaps the only 
department in the heavy trades which is being fully worked is 
armour plates. The heavy orders given out under the Spencer 
Programme are sufficient to keep the plant well engaged for 
several months, and there is little doubt that fresh work will be 
— at an early date. The facilities of the three firms who 

ave expended money freely in meeting the requirements of the 
Government are now capable of almost any demand made upon 
them, the great forging press enabling plates to be turned out 
with a rapidity which was at one time impossible, It is stated 
that the principals of our local armour-plate works received early 
this year definite assurance from Sir H. Campbell-Bannerman, 
Secretary of State for War, and from Mr. Woodall, that no large 
forging press would be put down at Woolwich to compete with 
them. ey are relying on those assurances, and still further in- 
creasing their productive powers in that respect. The great 
10,000-ton press now being erected by Messrs. Whitworth, of Man- 
chester, for Messrs, John Brown and Co., is expected to be in 
operation in October, and it is stated that a further large press is 
contemplated by another firm. 

Considerable movement is reported in the file trade, and several 
good orders have recently been placed for the Eastern market. 
There is also an advance in general steel and edge tools. The better 
business done in the cloth and other textile industries has led to an 
increased demand forsteel required for woollen and other machinery. 
In the file trade the manufacturers, after the collapse of recent 
ey to legislate in regard to their industries, express a hope 
that they will be let alone on the marking ard other questions. 
The production of files by machinery is undoubtedly on the 
increase; indeed, makers state that it would be impossible to 
produce them of the steel now used, and to sell them at current 
prices, if the work had to be done by hand. It was mentioned 
in THE ENGINEER some time ago that the Americans were sending 
a considerable quantity of horse rasgs so evenly cut, and of such 
Se quality, that they were taking no small portion of the 

heffield trade. There seems to have been something in this re- 
port, fora Sheffield firm has put down a similar machine with 
satisfactory results, the horse — produced by it —_ been 
so acceptable that the means of output are being largely in- 
creased by laying down farther machinery of the new type. 

In the general cutlery trades depression still prevails, several 
leading firms having had to put their men on shorter time. The 
demand from America, although it is certain to improve towards 
the fally is at present exceptionally light. An improvement is 
reported in the higher classes of cutlery from Australia, but ny 
shows this to have been very unimportant. Trade in that Colony, 
however, is looking up, and no doubt, with another six or eight 
months over, Australian shippers may be disposed to do more 
business. The home market is very quiet, orders coming in very 
slowly, and being in what would once have been considered ridi- 
culously small quantities, In fact, the tendency noticed last year, 
to regard Sheffield as a kind of warehouse to be drawn upon per 
post-card and parcel post, still increases, Merchants throughout 
the country appear more than ever disposed to order from hand 
to mouth, the rapidity with which they can get the goods direct 
from the warehouse leading them to more generally adopt this 
system of doing businese, which, while convenient for them, is 
most embarrassing to an employer with a large number of hands, 

Although the Shahzada was not able to visit Sheffield as 
arranged, he will not leave this country without — with bim 
some noteworthy examples of the silver craft produced by She ffield 
silversmiths, These include a massive, richly embossed, sterlirg 
silver tea and coffee service, also a full-siz> kettle stand, all en 
suite, as well as a siza ecffee tray, also in sterling silver, with 
upright border, massive handles and very handsomely engraved 
centre, These articles bear the following inecription :—‘‘ Presented 
to his Highness Abdur Rahman, G.C.B., G.CS.I,, Amir of 
Afghanistan, by her Majesty Queen Victoria, Empress of India, 
1895.” They have been manufactured by the old-established firm 
of Messrs, in, Hall, and Co,, Shrewsbury Works, to the order 
of a well-known London house in the West End, by whom they 
were supplied to her Majesty. gist : 

Mr. A. D. Mitton, agent to the Shipley Collieries, Derbyshire, 
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has been appointed agent to the trustees of the Duke of Bridge- 
water's Co! ce near Manchester, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

POLITICAL excitement has interfered a good deal with business 
this week, but nevertheless a la trade has been done, and in 
almost all branches of the iron and allied industries in this district 
more cheering reports are given, and the improvement, which has 
been in pregress nearly all ihe year, though on the whole it has 
hitherto proceeded only slowly, is expected to become stronger. 
Most people appear nsw to think that the coming autumn will be 
a more p rous period than we have had since 1890, and that 
whatever political party may be in the ascendant in this country, 
consumers who have been holding back think that they have 
now nothing to gain by continuing that policy, as they cannot 
during the current shipping season at any rate expect to see 
prices lower, but, on the contrary, the appearances are that they 
will have them higher. 

So far it bas been only in the raw material that the advances ip 
prices bas been made, but advances in the value of the finished 
article cannot long be delayed, as work is becoming more plentifu', 
and orders less difficult to secure, In this district there has not 
been so much work in progress in most branches for some years, 
and if other districts were as well situated better prices would 
quickly follow. But competition continues keen, not only with 
other home districts, but also with manufacturers abroad, and so 
ihe improvement here is not yet reflected in prices. That there is 
improvement in general trade in this district is indicated, among 
other things, by the decrease in the number of the unemployed, 
and also by the reduction in the number of idle vessels in our rivers. 
Enogineers, too, are working in some cases extra shifts, and at the 
shipyards the number of unoccupied berths has become decidedly 
fewer this year. 

This week the prices of Cleveland pig iron have been advanced 
another 3d. per ton, and consumers and merchants, especially 
those abroad, have shown themselves anxious to purchase iron for 
autumn delivery, as they are convinced that they will not do better 
by holding off till next month. Usually July is a very quiet 
period in regard to continental buying, for in the ordinary course 
consumers and merchants on the Continent delay until August 
making arrangements for their autumn requirements, but this 
year the prospects of trade and the tendency of prices is too 
clearly upwards to admit of delay. Accordingly they will pay 
makers the additional 3d. that is demanded for prompt deliveries, 
and another 3d. above that for deliveries to be made during the 
autump, but producers are not very ready to sell forward at this 
price, mIaced - so far forward as the end of the navigation season. 
No. 3 Cleveland, G.M_B , for prompt f.o.b. delivery is not obtainable 
now below 36s., and consumers are paying that ly. No.1 
Cleveland pig iron is not in such favourable demand as it used to 
be at this season of the year, when it was chiefly in request for the 
Continent. Butconsumers abroad are now taking No, 3 instead, 
as they find it answers their requirements equally well, and is 
cheaper. Formerly producers oan get 3s, per ton more for No. 1 
than for No. 3, but when the demand fell off the difference 
dwindled, until now it is only 1s. 9d., and in some cases firms will 
supply their No, 1 at 1s, 6d. above their No. 3. Cleveland war- 
rants have continued to rise in value ; at the close of last week 
sellers were ready to accept 36s, cash, but on Tuesday they ad- 
vanced their price to 363. 4d., and on Wednesday 36s. 6d. ;_ but 


service of twenty-one years, and the officials and workmen cf the 
various pits have presented him with a testimonial. That there 
has been some improvement in the coal trade over the last 
quarter is shown by the decrease in the number of unemployed 
oe Shipments on the whole are fair, more especially from 
the Tyne, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was closed from no ye of last 
week until Tuesday, in consequence of the annual fair holidays. 
There was otherwise a general suspension of labour and of busi. 
ness, and in many instances work will not be resumed until next 
week. Transactions have occurred in Scotch warrants at 44s, 104d. 
to 453. 34d. cash. Cleveland iron has been done at 36s. 1d, to 
362. 3d., Cumberland hematite at 44s. 1l4d. to 457, 14d. and 
Middlesbrough hematite 433, 7d. fourteen days. 

Makers’ pig iron hes been dull, but the prices are steady to firm. 
G.M.B, fo.b. at Glasgow, No. 1, is quoted 46s. per ton ; 
No, 3. 44s.; Carnbroe, No. 1, 46s.; No. 3, 44s.; Clyde, No. 1, 
48s, 6d.; No. 3, 45s. 6d.; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 503 6d.; Nos. 3, 46s. 6d.; Coltness, No. 1, 52s, 6d.; 
No. 3, 493.; Glengarnock at Ardrossan, No. 1, 49s.; No. 3 
45s,; Eglinton, No. 1, 463, 6d.; No. 3, 44s. 6d.; Dalmellington at 
Ayr, No. 1, 46s; No. 3, 448.; Shotts at Leith, No. 1, 52s. 6d.; 
~ = 492, 64.; Carron at Grangemouth, No. 1, 54s, 6d.; No. 3, 
493. 6d. 

The furnaces in blast number 65, compared with 76 in the pre- 
ceding week and 18 in the corresponding week of last year. Some 
of those now out are stopped only temporarily for repairs, 

The stock of pig iron in Connal and Co,’s Glasgow stores still con- 
tinues slight'y to decrease. There are ample supplies of English 
pig iron, and the prices are at the moment a little better. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 2816 tons, against 5627 tons in the corresponding week 
of Tast year. 

Business in manufactured iron and steel has been reduced to a 
minimum in consequence of the stoppage of work; but in the 
opinion cf some, a rather better inquiry is likely to be felt after 
the holidays. Prices of malleable iron and steel are nominally un- 


c > 
Messrs. Neilson and Co., of the Hyde Park Locomotive Works, 
Glasgow, have booked an order to supply farther engines and 
tenders for the Great North of Scotland Railway. 
There has been a fair business in the export department of the 
coal trade, but the home inquiry is quiet at the moment. Prices 
are without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TRADE has been put seriously out of joint this week by the 
elections, and the disturbing influence, beginning on Monday and 
reaching its maximum Wednesday night, promises but a small 
wage either for collier or ironworker on Saturday. In coal there 
was a marked falling-off in all quarters ; Cardiff ports oa 
only 285,000 tons, and Swansea was below late averages. Probably 
after this week there will be a fair r ption of busi » as 

rices have kept tolerably firm, especially for best and second- 
steam. House coal continues weak, and it will be a couple 
of ths hence before much improvement can be expected in 











there was not much disposition to sell, holders being i 
to keep their iron for better prices. Generally there is more desire 
to speculate. The stock of Cleveland pig iron in Connal’s warrant 
stores on Wednecday night was 124,507 tons, or 1309 tons increase 
this month. There is some improvement in the demand for the 
lower qualities of Cleveland pig iron, and prices have been advanced, 
but the old differences between the prices of forge iron and that 
of No. 3 have not been restored ; infact, they are as wide as ever. 
Formerly No. 4 foundry pig was cnly 6d. less than No. 3, now it 
is 1s.; whi'e No. 4 forge, which was ls, cheaper than No. 3, is now 
2s, Of course the demand for forge iron is detrimentally affected 
by the decay of the finished iron trade, but founders are using 
it more generally instead of foundry qualities. But on the whole 
there is comparatively little sale for forge iron, especially white iron. 
Mixed numbers of East Coast hematite iron are offered at 432. rer 
ton for early delivery, and the price is firm at that. Rubio ore is 
about 123, 44d. per ton, delivered at wharves in the Tees. The 
exports of pig iron from the Tees this month have been above the 
average for July ; up to Wednesday night they reached 55,160 
tons, as compared with 64,071 tons last month, and 52.565 tons in 
Jaly last year. 

The members of the Cleveland Ircnmasters’ Association have 
again refused to grant the application of the men’s eociety for the 
general establishment of the eight hours at the furnaces, as it will 
add at least 1s. per ton to the cost of producing pig iron ; and, in 
view of the keen competition with other districte, they cannot see 
their way to incressing their costs. 

The Board of e inquiry into the boiler explosion at the 
Redcar Ironworks last month is this week being held at Redcar, 
Mr. Howard Smith acting as President, and he is assisted by Mr. 
H. A. Hallett, consulting engineer. The evidence given is very 
exhaustive, and the witnesses examined appeared to be unanimous 
as to the unreliable character of the type of boiler used at the 
works, owing to their tendency to seam rip, and it is probable that 
the accident will lead to the abandonment of the few long, exter- 
nally-fired cylindrical boilers that yet remain in the district. 

The steel manufacturers are doing a good trade, and have very 
favourable prospects, as there is no doubt about the returning 
prosperity in the shipbuilding industry. More vessels are now in 
course cf construction in the North of Eagland than have been 
reported at any time during the last twelve months, and the 
branches of industry that depend largely upon shipbuilding have 
shared in the improvement. This is shown S the decrease in the 
number of the unemployed in the various subsidiary industries, 
and the fact that those who are employed are working fuller time. 
As compared with May, there has been a decrease of at least 1 per 
cent. in the idle hands in the engineering trades, and the return 
is even better than this as regards ironfounders. Steel ship plates 
have been maintained at £4 15s,; steel boiler plates, £5 15s., and 
steel ship angles, £4 12s. 6d. per ton, all less 24 per cent. and f.o t. 
The demand for rails is dull again, and it is seldom that consumers 
will pay the £3 12:. 6d. par ton that is demanded for heavy steel 
rails, as competition is so keen. 

A somewhat more cheerfal report may be given with respect to 
the finished iron trade, but there is not such an improvement in 
business as to enable manofacturers to secure better prices, which 
remain at £4 12>. 6d. for ship plates, £5 12s, 64. for boiler plates, 
and £4103, for ship angles, and £4153, for common bars, all less 
25 per cent. and f.o.t, 

Pipe founders are doing fairly well, and general ironfounders are 
not so badly off as they were. Engineers and bridge builders are 
more fully ocenpied. 

Mr. 8. O. Kendall, who has for some time been one of the 
surveyors of the Bureau Veritas at Newcastle, has been appointed 
oneof Lloyd’s shipbuilding surveyors, and will be locatedin Glasgow. 
Mr. Andrew Young, from the drawing-office of SirW.G. Armstrong, 
Mitchell and Co.’s Walker Shipyard, has been appointed to assist, 
in London, Chevalier John Gravell, general manager of the 
Barean Veritas for the United Kingdom. 

The coal trade is quiet, though shipments are good, especially to 
to the Continent, where consumers are taking advantage of low 
prices and low rates of freight to put coal into stock. Best steam 
coal is 83. 94. per ton, f.0.b., and best gas coal, 6s. 3d. to 63. 9d., 
f.o.b. Blast furnace coke is strong at 12s. 3d. per ton, delivered 
equal to Middleshrovgb. Mr. Christopher Holmes, engineer for 

essre, Bolekow, Vaughan and Co,’s collieries, has retired after a 





that directiou. In dry coal an improved demand is setting in. 
Pitwood continues ecarce, with advancing prices. Patent fuel 
shows a moderately good state both at Cardiff and Swansea. 
Swansea total last week was 4510 tons, principally shipped to 
France, Spain, Greece, and Algeria. Mexico is a buyer for a 
small quantity. Coal prices at Cardiff mid-week were as follows: 
Best steam, 10s. 3d. to 103. 64.; seconde, 9s. 6d. to 93. 9d.; dry 
coal, best, 93. 3d. to 9s. 6d.; ordinary, 83. 9d. to 93.; small, 4s, 94. 
to 5s. House coal quotations remain, but sales have been effected 
at lower prices: Best, Ya. 64. to 93. 9d ; No. 3 Rhondda, 93 33, 
to 93. 6d.; brush, 7s. 6d. to 7s. 94.; small, 6s. 3d. to6s 6d.; No. 2 
Rhondda, 7s. 6d. to 83.; small, 43. 34. to 43. 6d ; pitwood, 17s. to 
17s. 3d.; Swansea price 17s, Coke quotations remsin unaltered ; 
demand only moderate. 

The improvement which is quietly showing itself in the tin-plate 
trade has given a little encouragement to the iron and steel 
workers, and a better demand is setting in for steel bar. In 
addition to this, some rail orders are being placed, and these 
with ‘small goods,” will slightly brighten a rather depressed 
condition of things. 

At Swansea, mid-week, it was noticed that pig iron prices were 
hardening, and when the market closed ! prices generally were es 
follows :— Glasgow pig iron warrants, 45s. 3d.; Middlesbrough No. 3, 
36s. 1d. to 363. 24d. prompt; hematite, 433. 7d. Welsh bars, 
£4 153. to £4 17s. 6d.; sheet iron, £5 10s, to £6 5s.; steel, £5 10a, 
to £6 5s. at works, Steel rails, heavy sections, £3 123, 61. to 
£3 15s.; light sections, £4 5s. to £5, Bessemer ateel : Tin-plate 
bars, £3 15s.; Siemens, £3 18s. to £4, all delivered in the district 
cash, less 2: Tin-plates: Makers’ quotati: for B steel 
cokes, 9s. 9d. to 103. 3d.; Siemens coke finish, 103. to 103. 6d.; 
ternes, per double box, 183. 64. to 193. 61., 21s,, 223,; char- 
coal, 123, 64. to 133. 64., according to finish of brand. Wasters, 
6d. less than primes ; odd s'z2s, usual extras ; all delivered Prince 
of Wales’s Dock, Swansea, cash, less 3 and 1 per cent, 

Block tin £63 103. to £65 123, 64. 

The tin-plate trade continues to attract considerable attention. 
It is passing through a grave crisis; and it would appear that 
the 1874 wage rate will soon become a general concession. There 
has been a settlement at Gwendraeth on the basis of a15 per cent, 
reduction. 

In the Briton Ferry district a satisfactory state of things is indi- 
cated, and the prevailing impression in that quarter is that the 
advent of a Conservative Government has given confidence, and 
that extra mills will be started and increased activity shown. 

The opinion on ’Change, Swansea, this week in respect of tin- 
plate is that the slightly better prices now quoted may be main- 
tained, and if the Jabour market tranquillices a little more, makers 
may be induced to go in for the large orders which are expected 
to be placed for American buyers, which have been somewhat 
delayed. Welsh makers are certain on this head, that America is 
not at precent sufficiently favoured to be independent of Wales, 
and that substantial business is yet to be done, All thatis required 
is that employers and men should be in a position to meet them 
Last week, as regards briskness and shipping of plates, reminded 
come of the manofacturers of the better time that prevailed a few 
years ago. The shipments of plates totalled 89,598 boxes, and the 
quantity received from works amounted to 50,774 boxes. Stocks 
are now down to 136,855 boxes, as compared with 277,106 boxes 
this date last year. 

Bilbao ore has been coming in freely to the principal works, 
Prices at Swansea this week were—Tafna, lls, ; Rubio, 11s. 3d. 
to 11s. 6d. per ton, ex ship, cash thirty days. La Société Com- 
merciale received over 5000 tons this week. 

An iron shipment left Cardiff this week of 265 tons for St. 
Vincent, Crop ends and pig iron have been received in about 
average quantity. 

In respect of the promising underkaking, the Port Talbot Rail- 
way and Docks Company, the engineers report that Pearson and 
Son are making satisfactory progress with their contract for the 
construction of the railway and docks, About six miles of tem- 
porary line have been laid, eleven viaducts and bridges are in 
progress, about 97,000 yards of material have been excavated, 
and the repairs to the south wall are well forward. A 
amount of plant is now on the ground, Contracts, I hear, have 
been entered into for the construction of a new general goods 








wharf on the north bank, and for the erection of an additional 
coal tip. The expenditure during the next six months on the 
works is estimated at £100,000. 

At a meeting on Tuesday of the Cardiff Lighting ani Electrica] 
Committee, the yard engineer, Mr. Harpur, submitted the estimate 
for the electric works and plant, which showed that the estimated 
sum of £32,500 has been exceeded by £5000, and he recommended 
that they apply for power to borrow an additional £7500 fcr the 
proposed extension and other purposes. He also submitted an 
estimate of the working pel oy wa ensuing six months for 
the whole of the lighting department, including gas and electricity, 
which he put at £5580 103, a eum almost indentical with that cf 
the last budget, which was £5556, 

The Pontnewynydd Ironworks, near Pontypool, are to bs sold 
by private treaty, with all the fixed plant and machinery, and a 
number of cottages, 

I am glad to notify Mr. W. Evans, general manager cf Cy farthfa, 
as convaleszent, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Last week's business on the iron market has been fairly satisfac- 
tory, though generally only small orders are given out. There is 
still a good deal of competition roticeable among the different iron- 
works, and the condition of prices is, consequently, rather 
depressed, but in a few instances makers have shown a tendency 
to stiffen in their quotations, The accounts that are given of the 
Silesian iron trade have of late been decidedly unfavourable, and 
prospects are much less encouraging than at the beginning of last 
quarter. For several weeks past only very small orders have been 
placed at the blast furnace works, and the malleable iron branch, 
though perhaps not quite so neglected as the raw iron department, 
has — been only indifferently employed during the last few 
weeks, 

Oo the Austro-Hungarian iron market pig iron meets with ready 
sale. The business in malleable iron shows no change against last 
week. For structural material the lively demand that was formerly 
reported continues unabated, while bars are on the whole but 
weakly called for. The machine and wagon factories are in gocd 
activity, owing to a number of fairly large orders that have been 
coming in lately. In the shipbuilding and engineering department 
there is likewise a regular employment going on, which will prc- 
bably continue for some time, as the Austrian Lloyd is about to 
order some new steamers for the Levant line. 

Nothing bas taken place on the French iron market that wo 
be worth mentioning. Only a limited busi is being t ted, 
while the condition of prices remains comparatively firm. The 
French coal trade is in a fairly good condition, and prices are on 
the whole well maintained. Output of coal in the Department 
Pas de Calais was :— 


Company. 


Dourges .. 
Courriéres 


ald 
a 





1893. 
Tons. 
563,669 


1894. 

Tons. 
572,672 
1,497,207 1,306,161 
2,286,185 1,834,746 
1,068,886 ee 971,097 
1,087,010 ee 927,289 
525,858 
716,565 


No, of pits. 


MB .. es os 
Bully-Grenay.. 
Noeux .. 
Bruay 
Marles 
Ferfay .. 
Fléchinelle 
iévin .. 
Vendin 
Meurchin 
Carvin. 


ee de ee ee ee 


Ostricourt 
Drocourt.. .. 
Hardinghem .. 


Pas de Calais. . - 10,681,542 


In the Department Nord output of coal was :— 


1894. _ No. of pits. 
2,858,074 ee 7 
734,512 ¢e 8 
425,708 ea 6 
316,205 


2,421 


1 


e 
= 


8,975,619 


Company. 
Auzin.. 
Auziche .. 
Escarpelle 
Douchy .. .. 
Vicoigne .. .. 
Frésnes-Midi .. 
Azincourt 
Crespino .. 


Nerd.. 5,006,415 4,742,702 40 


In Belgium the different sorts of raw and finished iron are, on 
the whole, in weak request at unremunerative prices. The con- 
templated reduction of the import tariffs on raw iron will, most 
like! ys cause a considerable rise in the import of foreign iron, As 
the blast farnace works of Belgian-Luxemburg will particularly 
suffer by and probably succumb to foreign competition, the 
Minister of Railways has promised to reduce the railway tariffs in 
yor eiaaas soon as the above-mentioned import tariff is put 
in force, 

Rhenish Westphalian iron b is in exactly the same con- 
dition as before, the ype at the ironworks being, on the 
whole, tolerably good, while prices, though rather inclined to be 
firm, must still be considered very unfavourable, as they gener- 
ally not even cover the costs of production. Among the different 
sorts of pig iron basic is decidedly the best inquired for at the 
present moment, forge and foundry pig having again been very 
quiet upon the week. Stocks have not shown an increase lately. 
On the malleable iron market the lively activity of former weeks 
has been well maintained, but only in a few instances have prices 
shown a tendency upwards, though considerable firmness is gener- 
ally exhibited. Bars and girders meet with a healthy demand, 
especially the last named article has been very brisk of sale. 

The hoop mills continue in fair employment and firmly maintain 
their quotations. At the plate and sheet mills the number of 
orders has increased upon the week, but the improvement in 
activity has not inflaenced prices. Wire and wire nails are in faic 
request, while rivets are but very weakly called for. An irregular 
employment continues to be reported at the machine and con- 
struction oo iy and the wagon factories are likewise but partially 
well occupied. 

Daring the first six months of present year the quantity cf coal 
sent by rail was, from the Saar district, 2,469,860 t., against 
2,508,080 t. for the same period last year ; from Silesia, 5,840,170t., 
against 5,398,270t. ; from the Ruhr district, 16,396,460t., against 
16, 496,690 t. : and from the three districts tcegether, 24,706,490 t , 
against 24,403,280 t. for the same period in previous year, and was 
accordingly, in the Saar district, 38,220 t., or 1°5 per cent. less ; 
in Silesia, 441,900 t., or 8°2 per cent. less; in the Rubr district, 
100,470, or 0°6 per cant, less ; and in the three districts together, 
a t., or 13 per cent. less than for the first six months in 





According to consular reports, German export to the United 
States of America during the second quarter of 1895 again shows 
an increase, 








Tue trunk telephone wires of the Post-office from 
London to Edinburgh, Dublin, and other important towns in the 
United Kingdom, which were recently inaugurated by the Lord 
Mayor at the General Post-office, were opened for use by the 
public on Tuesday last. Arrangements have been made to enable 
the subscribers of the National Gaophase Company in London to 
make use of the wires through the company’s exchange system. 
The wires can also be used by members of the public at the call 
offices of the General Post-office west (corner of Bath-street), at 
the Threadneedle-street (Stock Exchange) branch Post-cffice, and 
at the West Strand Telegraph office (Charing-cross), 








Juty 19, 1895. 
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AMERICAN NOTES. 


(From owr own Correspondent.) 
New York, July 10th. 


Tye financial condition is stro’ under 
increasing demand for money, an increase in 
earnings in June over June last year of 5°67 per 


a ra improvement in industrial condi- 
— and ihe rapid wth of construction of 
houses and factory buildings. Wages have been 
voluntarily advanced to over one million men, 
and the upward equalisation will continue, Crop 
reports continue favourable, but the pivotal 
agency is the railroads. Iron and steel mills are 
being crowded with more business in a great 
many cases than prudent managers feel war- 
ranted inaccepting. What they fear, or rather 
apprehend, is a further marked advance in pig 
iron, billets, and all construction material. This 
apprehension is based on the fact that there are 
projects, and sch , and req ts to be 
covered daring the last half of the year that will 
tax producing capacity to its utmost. So far the 
great part of the demand of the past few weeks 
bas come from builders of dwellings, factory, 
pipe, and trolley lines, wagons, carriages, roa 
and farm equipments, The demand to come will 
be for engineering requirements, bridge, car, loco- 
motive, and general railroad construction material. 
Capital is cautious as yet, and as to railway man- 
agers, were they fully prepared to push —. 
ment work and new track laying, they would 
naturally hesitate to rush i orders on the 
market at this time. The present rush may be 
exausted in a few weeks, but steel makers all 
feel confident of another wave of requirements 
that will carry prices somewhat higher. The 
small shop demand has brought the present 
activity. Assoon as railway managers have their 
grip on the new crops they will begin to buy 
freely. There is serenity in industrial circles. 
Scarcely a strike in the country. Employers and 
workmen have not been in as perfect accord for 
a quarter of a century. The reason is, cost of 
living has declined materially, and wages are 
being advanced in all industries, 














LAUNCHES AND TRIAL TRIPS. 

The s,s, E‘dsvold, a fine steamer, left Messrs, 
Ropner and Son’s shipbuilding yard, Stockton-on- 
Tees, early on Wednesday morning, the 10th 
inst., on her trial trip from the Tees to the Tyne. 
The steamer made a very satisfactory run, the 
machinery having worked very smoothly and 
without a hitch. The vessel has been built to 
the order of a Norwegian firm, her builders 
having before completed several steamers for the 
same owners, all of which have given the greatest 
satisfaction. The dimensions of the vessel are :— 
Langth between Ee ndiculars, 330ft.; breadth, 
extreme, 45ft.; depth moulded, 29ft. 6in. She 
is built to the spar-deck rule, and has poop, 
bridge, and topgallant forecastle. The saloons 
and cabins for captain and officers are arranged 
in the fore part of the bridge, whilst the engineers 
are provided [for in the after part of same, the 
crew being placed in the forecastle as usual. She 
has double bottom on the cellular principle for 
water ballast, and has been designed to carry a 
deadweight cargo of 5550 tons. She is fitted with 
all the most recent appliances for the expeditious 
and economical loading and unloading of cargoes, 
has direct steam windlass, steam steering gear 
amidships, with powerful screw gear aft, four 
large steam winches, double derricks, large multi- 
tubular D boiler, stockless anchors, &c. The 

is ar to carry cargo, and the masts 
are on the telescope principle, enabling the 
steamer to pass under bridges, and consequently 
fitting her for canal work. She is fitted with a 
set of triple expansion engines from the well- 
known works of Messrs, Blair and Co., which will 
develope 1350 effective horse-power. After the 
com were adjusted, the steamer made for 
the e, having obtained a speed of 10 knots, 
which was considered highly satisfactory. 

ON Tuesday afternoon the fine steel screw 
steamer Majestic, built to the order of Messrs. 
W. H. Cockerline and Co., Hull, by Messrs. Wm. 
Gray and Co, ,and engined by the Central Marine 
— Works, went on her trial trip in Hartle- 
pool Bay. We gave a full description cf this 
vessel at her launch on June 10th. The ship is 
324ft. in length, 44ft. in breadth, and depth 
23ft. 3in. The cylinders are 23, 364, and 62in. in 
diameter respectively, with a stroke of 39in, 
The vessel having left the docks, the compasses 
were adjusted in the Bay by Messrs. Barry, and 
after this a run along the coast beyond Saltburn 
and back was made at full speed, the engines 
running io a perfectly satisfactory manner and an 
ample supply of steam being maintained in the 
boilers, By the log the speed of ship on the 
hour’s run was registered as 11} knots. The 
company on board included the managing owners, 
Messrs, W. H. Cockerline and T. D. Woodhead. 
There were also present Mrs. Cockerline, with 
the Misses Cockerline and Mr. Herbert Cockerline, 
Mrs, Woodhead, Mr. J. W. Penn, of Cardiff, 
Mr. G. H. Strong, M.I.N.A., cf Hull—who has 
represented the owners during construction of 
both hull and machinery—whilst the builders 
were represented by Captain Marrell and Mr. 
Baines, At the conclusion of the run, ‘‘ Success 
to the Majestic” was proposed by Captain 
Marrell, who called pointed attention to the fact 
that this is the third ship which Messrs, Gray 
have built for Messrs. Cockerline, and to the 
interesting fact that she is number five hundred 
of Messrs. Gray’s build, and also to the happy 
coincidence that this five hundredth ship should 
be so appropriately named. Mr, Cockerline 
replied on behalf of the owners, and the usual 
good wishes for the prosperity of the builders’ 
firm were duly honoured. The vessel proceeded 
to Hall with the above-named party on board, 
where she will load for Cronstadt. 











THE officers of the Amphitrite, a coast defence 

pes 0 Pa ood ee +] » are protesting 

e fannel of that ship passing through 

their wardroom, on account of the heat created. 

We sympathise with the officers of the 
Amphitrite, 





a 


THE PATENT JOURNAL. 
Condensed from “The Mustrated Ofteiat Journal of 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name address of the communicating party are 
printed in italics. 


8rd July, 1895. 


12,879 Looms for Wzavinc, W. P. Thompson.—{ The 
Socité G. et H Bauche and J. Tantin, France.) 

12,880. Optica ILLusion, D. W. J. Barrows, London. 

12,881. Tzacninc CHILDREN to Specyr, R. Gill, 
London. 

12,882. Rorary £rgam Esaines, D. A. Casalonga, 
Lond 

12,888. 
Lo 


on. 

12,884. Macuines for Cuippino Harr, I. Hallstrom, 
London. 

12,885. Manuracture of WALL Picturgs, E. Kachholz, 
London. 

12,886. Porrasce Heater, H. G. Burch and H. Smith, 
London. 

12,887. ToraLisinc Apparatus, L. P. Monier and G. 
Gloeckler, London. 

12,888, Evecrric Arc-Lamps, H. H. Lake.—(/. Binstein 
and 8, Kornprobst, Italy.) 

12.889. Ho_pers for Menu Carps, Rosa Countess of 
K dnigsdorff, London. 

12,890. Cap for Suetts, M. Holtzer. London. 

12,891. RoLLer Bearinae, F. Mossberg, London. 

12,892, Manuracrore of EarTHENWARE Pipes, G. W. 
Blanks, London. 

19,893. SianaL Apparatus, F. B. Stanton, London. 

12,894. Enpiess Metauuic Cuain, H. J. Haddan.—(J. 
Guillot, France ) 

12,895. Lastinac Macuines for Boors, F. Cutlan, 


London. 

12,896. Tuse Prates, E. C. R. Marks.—(A M. Brown, 
T McKenzie, and J. Welch. South Africa.) 

12,897. A Kircwen A-manac, L. P. N. 
London. 

12,898. Firtinc Neepies into Stwinc Macurines, T. 
Riedinger, London. 


on 
Fiecp Gate Haxcines, W. R. Hulton, 


Hansen, 


12899. Sarety Stirrup Bar, W. H. Denham, 
London. 
12 900. Sprinc Mattress, O. Imray.—(T. 8. Barkham, 


Australia.) 

12.901. Sarety Apparatus, J. 
Kennedy, London. 

12,902. InreRCEPTING TraP, A. J. Sturges, Gulldford. 


P. Halket and J. 


4th July, 1895. 


12,908. EarTHEenware Pipes, H. L. Doulton, and C. E. 
Morris, London. 

12,904. Apparatus for WasHixG Woo, J. C. Walker, 
Bradford. 

12,905. Drivinc AppaRaATos for Cycies, A. Bodding, 


ndaon. 
12,906. Hoxtpinc Carpets in Position, J. Walker, 
Birmingham. 
12,907. Tuse Loosgnina Macuine, M. Udale, Birming- 
h 


am. 

12,908. Reep Wirt, 8. Starkie, Halifax. 

12909. JackeTiInc Stream Pires, J. W. Blackburn, 
Halifax. 

12,910. Manuracture of Taste Cutiery, H. Hancock, 
Sheffield. 

12,911. Trousers ApJusTeR and Presser, R. B. 
Colley, Jersey. 

12,912. Construction of CARRIAGES, 
Brighton. 

12,913, Miners’ Sarery Lamp, A. Laune, Manchester. 

12,914. Door Botts. W. 8. Frost, London. 

12,915. Hoxse sHor Nats, J. Perk, Stourbridge. 

12,916. Heatmsc and ILLumMinatina Lamps, E. G. 
Camelinat, Birmingham. 

12917. Bearinos for WHrexs, J. Goggin, Manchester. 

12,918. ConstrucTION of O11 Cans, J. W. Kaye, Brad- 


J. Hastings, 


ford. 

12.919. Fireepiaces, W. Barraclough and A. Rhodes, 
Glasgow. 

12,920. Winpow SasH Frames, D. Keith, Glasgow. 

12,921. Horse Cotiars, D. 8. Turner, Glasgow. 

12,922. Ventitators, W. Nicol, Glasgow. 

12,923. Scarring of Tuse Brayxs, R. Hutton, 
Glasgow. 

12,924. Resprrators, S M. Frazer, Glasgow. 

_—. CycLtomererks for Cycies, H. A. Thomson, 
I iow. 

12,926. MaTHEeMaTicat InstRuMENT, J. D. Muddiman, 
London. 

12,927. Vetocipepes, T. R. Wright, London. 

12,928. Steam ConDENSERS, E. n, London. 

12,929. Perroteum Burner, F. Knoeferl, London. 

12,930. CLeEaninc Woop Surraces, C. E. Postlethwaite, 
London. 

12,931. AcricuttuRAL Distrisvtor, T. Phipps, North- 
ampton. 

12,982. Cortain Rops, R. W. Cooke and G. Fernley, 
London. 

12,933. Weep Extirpatine Macuine, A. Merrel and 
A. Duffek, London. 

12,934. CigARETTE Papers, W. B. Hobbs, London. 

12,985. Front Hoes of Piano Keys, J. Collier, 


ndvun. 

12,936. Vatve for Gases, R. J. White and C. W. 
Clayton, London. 

12,937. PasTeBoaRD Boxes, J. Temler, London, 

12,988. ADHESIVE Faprics, L. F. Dobler, London. 

12,989. Cuganers for Knives, &c., H. and M. Brad- 
well, London. 

12,940. Keec for Boats, J. McNeill, London. 

12,941. Rotuer Burnpes, W. E. C. Osborne, London. 

12,942. Latcues and Locks, A. Mason and G. Moseley, 
Lond: 

12,943. 
Germany.) 

12,944. Cutrers for Fincer Natts, T. Hooper and 8. 
G. Moore, London. 

12 tothe for Scarves, T. Hooper and 8. G. Moore, 

mdon. 

12,946. Stamp Bartreriss, G. G. M. Hardingham.—(C. 
Raleigh, South Africa.) 

12,947. New Form of Gor Putter, G. Lowe, St. 
Annes-on-the-Sea. 

12,948. Casx for UmBrecias, E. Edwards.—{7. Terjung 
and B. Schmidt, Germany.) 

12,949. PHotocRaPHiIc Lenses, R. Steinheil, Liver- 


on. 
Curtina Breap, E. Edwards —(C. 7. Horn, 


pool. 

12,950. Treapinc Motions for Looms, H. R. Ross, 
Manchester. 

12,951. NovEL ADVERTISING Mepium, H. Newbon, 
Westminster. 

12,952. Trees for Boors, G. Pabst, London. 

12,958. Cutoripg of Leap, The Chloride Electrical 
Storage Syndicate and J. G. A. Rhodin, London. 
12,954. SzconDaRY VotTaic Batteries, The Chloride 

Electrical Storage Syndicate and G. A. Grindle, 


London. 
12,955. Type for Printino, H. Ellis and B. G. Coleby, 


ndon. 

12,956. TokPEDO Boats, H. Ellis and B. G. Coleby, 
London. 

12,957. Bricks, H. Wood, London. 

12,958. SHow Siens, W. Heisterman, London. 

12,959. Carriaces, W. F. Downey, London. 

12,960. Dratnace of StaBies, &., W. F. Downey, 
London. 

12,961. Comprnation Toots, J. C. Larsen, London. 

12,962, Exectric LicutTine for Venicies, J. A. 
Ageron, London. 

12,968. Founratn Pens, D. F. Andrews, London, 

12,964. Fry Traps, D. F. Andrews, London. 

12965 Sime Vatves for Enornes, H. H. Lake.— 
(F. de Luca, Italy. 

12,966. Screwine Macutnes, W. W. Hulse. London. 

ae for Buitpine, &c, J. McLauchlan, 

on. 





12,968, Borrie-stoppeRs, D. E. Corning, London. 
12,969. Paves for Harness, L. Barnett.—(D. Curtis, 


United States.) 
=e Dovsie Sprinc Draw Bott, W. Gallon, Hamp- 


ick, 
12,971. Moutps of Liserype Macuive3, The Linotype 
mpany and C. L. Ireland, London. 
12,972. Sora Ben, A. Florio, London. 
12,978. OxwaMENTAL Desicys on Woop, C. Guattari, 
n. 

12,974. Opratninc Metats from Ores, H. L. Sulman 
and F. L. , London. 

12,975. Envecore3, A. J, Poulter, London. 


5th July, 1895. 


12,976. Sprina for Cycre3s d&c., E. J. O'Malley, Drum- 
condra. 

12,977. Roasting Jack, T. Holmes, Nottingham. 

12,978. Brace, E, 8. Collins and E. Loat, London. 

12,979. Juas, T. J. Bott. Longport. 

12,980. Fiy Paper, J. W. Dougal, Glasgow. 

12,981. Orn Motor Enornes, J. Southall, Worcester. 

12,982. Mountina Toerap Guipes of Spinnino Ma- 
cuines, J. Parke, Halifax. 

12,983. Human Hair Frinogs, W. Tapp, Bristol. 

12,984. Soxrrarres, J. P. Davis, London. 

12,985. Cycie Sappues, D. A. Martin, Birmingham. 

12,986. Firewoop-cHoprinc Macuinery, 4, a 
Elliott, Newbury. 

12,987. Seats of Closers, P. E. McHugh, Leicester. 

12,988. Rotiters of Spinning Macuinery, J. T. 
Ainsworth, J. Hargreaves, and 8. Thompson, 
Keighley. 

12,989. Watcu Protectors, J. R. Lee, Bradford. 

12 990. Castina Mera, C. L. Jackson and D. Hors- 
burgh, Manchester. 

12.991. Weavinc Lapret Ciotus, J. Dugdale and R. 
Talbot, Manchester. 

12 992. Dopsres, J. Shaw, Manchester. 

12,993. Locking Wueets of CycLe:, M. Newsome, 


12,994. Comes for Woot Fipres, T. W. Harding and J. 
C. Walker, Leeds. 

12,995. Posirion Fiyper for Suipa, R. E. Maile, 
G 


Ow. 

12.996. TRawL Grar, J. Delvin, Glasgow. 

12,997. Torsip Lirtinec, &c., Macuiner, J. Allan, 
Fochabers. 

12,998. ManwuracturRE of Paper, J. Collins and D. 
Dobbie, Glasgow. 

12,999. Mgans for Devtivertnc Cuasce, W. Daly, 


London. 
ew Sewace and Sciuper, L. E. Cowey, 


on. 
13,001. STRAIGHTENING BILLIARD Cougs, W. H. Anthony, 
Liverpoo) 
13,002. Connectinc Burxp Corp Enps, C. Showell, 
Birming 
13,008. Woven Fasrics, 8. Barnwell and The Barn- 
well Machine Company, Manchester. 
13 004. Winpow-sasH HotperR, L. A. Heinzerling, 


London. 

13,005. Hzatinc by Gas, J. Monks and R. N. Bush, 
Chorley. 

18,006. RurricERaTors, J. Barker, London. 

13,007. Screw Propetiers, G. Barker.—(C. P. Budd, 
United States.) 

13,008. PresERvING Megat, J. H. Fitter, London. 

13,009. Freep for CincuLaR-saw Bencues, J. Benton, 
London. 

13,010. Preventine Sativa Exrerine Pipss, &c., T. 
H. Hooper, London. 

13,011. ADsusTING PiaNoFoRTE Wires, G. Williamson, 
Wolverhampton. 

18.012, Meatine Air, J. Higginbottom, Liverpool. 

13,013. Wer Spinsine of Fiax, J. V. Eves, Man- 
chester. 

13,014. Dynamos, &c., A. G. New and A. J. Mayne, 


ndon. 

13,015. Rops for Ho_pine Carns, P. M. Justice.—(H. 
B. Davidson, United States.) 

13,016. Skimis, R. T. Smailes, London. 

13,017. Screw Propeciters, E. J. G. Naldrett, 


ndon. 
13,018. FonweL and Measure for Liquips, C. Seilar, 


mdon. 

13,019. Gas Piant, H. E. Newton.—{R. N. Oakman, 
jun., United States. 

13,020. Motor for VeLocipgpE3, F. W. Golby.—(C. de 
Sallier-Dupin, France.) 

13,021. WorkinG CoAL-WASHING EsTaBLISHMENTS, F. 
Baum, London, 

13,022. Inkinc Apparatvs, J., F., and J. Y. Foster, 
London. 

13,028. Sirtinc Macurve, F. Spannuth, Cologne. 

13,024. SUSPENDING ARTICLES in Winpows, H. Hop- 
kins, London. 

13,025. Cootine Saarr Bearincs, F. W. Kit‘to and W. 
Haworth, London. 

13,026. CycLe Bosszs, T. Middlem>re and C. Rossiter, 


ndon. 

13,027. Manuracture of CHarn, W. Moore and E. G. 
Harcourt, London. 

13,028. Fastzn1nc Pxacket Opesinos, J. A. Ruth, 
London. 

13,029. Sarzty VaLvE, J. Abbott, London. 

13,030. Bakers’ Coat Ovens, J. Windsor and G. F, 
Sharman, London. 

18,081. Steam Boiters, H. Schneider, London. 

13,082. Biue, &c., Dyes, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabrik, Germany ) 

13,033. Doon Fasteners, J. Bernheimer and T. 
Manger, London. 

18,084. Stirrengzrs for Boots, &c, 8. L. Evans, 
London. 

13,085. Writina TaBets, J. C. Woolstone, Didsbury. 

13,086. Carp Hotper, J. C. Woolstone, Dibsbury. 

13,087. Printine Buocks in Copper, A. J. Boult.—(l. 
Boudreaux, France ) 

13,038. Writine Paps, F. Wich, London. 

13,039. Letrer Cases, F. Wich, London. 

13,040. ORNAMENTATION of PicTURE Frames, F. Wich, 
London. 

13,041. Boots and Ssor2, G. W. Dunkley. London. 

13,042. PHorograFHic Snourtrers, &c., R. Schultze, 


mdon. 
13,043. Boutrons. E. V. Nordling, London. 
18,044. CLorHes SuspenpeErs, E. Poth, London. 
18,045. Dravenr Recutator, N. Marc and E. Scherd- 
ing, London. 
13,046. Fotp1ina Basket, L. Schmittbuhl, London. 
ag ee Gas Morors, A. le Compagnon and J. Guibert, 
mdon. 


6th July, 1895. 


12,048. Loapina, &c., Wacons, G. Taylor, Penarth. 

18,049. Paeventinc Dust AccumMULATING, VU. Butter- 
worth and J. Bowker, Manchester. 

18,050. Heartss of Fornaces, A. E. Tucker and F. W. 
Harbord, Birmingham. 

13,051. The *‘VentTILatoR” Pipe, W. P. Hawkins, 
London. 

18,052. Drivine Gear, C. J. Robinson, Liverpool. 

13,058. VeLocipapes, F. F. Siegheim, Liverpool. 

13,054. Letrer-Box, T. E. Ovens, Salford. 

18,055. Sock, R. J. Houghton, London. 

18,056. Cyrcte Hanpie - Bars, W. H. and A. B. 
Marshall, Nottingham. 

18,057. PesTLE and Mortar, G. L. and A. B Jones, 
Pontefract. 

18,058. Heatina Bortea Feep-water, W. Harman, 
Stockton-on-Tees. 

13,059. Saints, W. Rockliffe, Whitley. 

13,060. Propucine SaccHaRineE, F. Sykes.—(R. Hirsch, 


Germany.) 
18,061. PREVENTING SPLAsHING of M1Lk, W. Macpher- 
son and J. Clarkson, Manchester. 
= PROPELLING ProvgecTILEs, &c., J. W. White, 
13,063. SMaLL-aRMs, R. Hill and J. V. Smith, Bir- 


13,064. Wnxpow Buinp Corp Howens, H, P. Miller, 


London, 





18,065. Bawpine the Brims of Fert Hats, E. Garner, 
13.066. HAsps for Canivets and Boxes, J. J. James, 
13 067. Hooxs for Hotpie Cors, J. J. James, Bir- 
™m. 
13,068. Winpow Sasnes and Frames, A. Hawley, 
13,069. Doe and Pouttry WaTre Trovens, G. 8. Webb, 
London. 
—_ Oscrttatinc Dasu Cuory, T. Forster, Earles- 
wn cs. 
13,071. The “‘Screvce Strrixes” Sire, C. Hyatt-Woolf 
and A. E. Hayman, London. 
ag Concentrators for Ores, C. Rainey, 
uu 


13,073. Sugstirure for Woop, C. A. Allison.—(The 
Marguetelle Mosaic Company, United States.) 


13,074. Fastenine Device. ion, London. 

18,075. Apparatus for DistiLuisa WarTer, M. A. 
mpion, London. 

18,076. Oxy-HypRocEN Mixeo (ias Jets, C. W. Locke, 
ndon. 


13,077. Surpine Centreine Toon, J. Jacks, London. 

13,078. Apparatus for CoaTinc Pitts, R. Gibbins and 
W. 8. Hubbard, London. 

13,079. PuorocraPpHic Cameras, J. B. Irving, Liver- 


poo! 

13,080. Pipe Jourrs, E. A. Day, London. 

13,081, Eartu Battery, J. G. Vine, London. 

13,082. Szats or Sappies for Cycres, J. J. Travell, 
mdon. 

13,083. Pipe Jomts, A. Jones, London. 

— Device for Recetvine Visitinc Capps, C. Clerk, 
ndon. 

13,085. Typewritinc Macuing, W. Jordan. — (The 

Garvin Machine Company, United States.) 
13,086. Trrzs fur BicycLes and TricycuEs, G. Lindsey, 


London. 
13,087. Rance Frxper for Coastine Surps, R. Mackay, 
Glasgow. 
13,088. ApverTisInc Device, M. E. Steedman, 
gow. 
13,089 Fotpisc Berrus for Saips, C. H. Mitchell, 


13,090. ELecTro.ytic CEets, 8. Z. de Ferranti, London. 
13 091. ELectric Switcues, 8. Z. de Ferranti, Lond. n. 
13,092. Merattic Tupes, W. Pilkington, A. Brown- 

sword, C. T. Bishop, and A. Pilkington, Birming- 


13,098. Mousr, &c., Trap, A. E. Nelle and W. Selby, 
London. 

13,094. Cycie Brake, E. L. Saxby, London. 

13,095. Seat Lock, B. 8. Shaw and W. R. Barksdale, 
London. 

13.096. Gate and Fasteninec Tuereror, J. M. Crews, 

London. 

13,097. Curr Protector, A. C. Smart, London. 

13,098. Ho_per for Dentistry APPLiaNncgs, E. de Trey, 
London. 

13,099. Breeca Mecuanism for Orpnaxceg, Vickers, 
Sons, and Co. and G. T. Buckham, London. 

13,100. Distnrecrant DisTRIBUTING APPaARATTS, W. 


Pearson, London. 
13,101. Game and Apparatus THEREFOR, I. Sulz- 
bacher. London. 
13102. Game and Apparatus THEREFOR, I. Sulz- 
ther. London. 
13,103. Game and Apparatus THEREFOR, I. Sulz- 
bacher, London. 
13,104. Macuines for Castine Portrery, W. Illing- 


worth, London. 
13,105. Enaives for Steerrnc Gear, W. H. Harfield, 


mdon. 
13,106. DistnrecTING and Presgrvine, J. Y. Johnson. 
(F. von Heyden, Germany.) 
13,107. TREATING Corton SEED, F. B. Aspinall and the 
Electrical Gil Seteing eras Lonaon. 
So Cuains, W. H. Tonks and J. Burn, 


on. 

13,109. OnTHOPeDIC Corsets, J. F. G. Haran, London. 

13,110. Crostse or Stoprerrsc Borries, J. F. G. 
Haran, London. 

18,111. INCANDESCENT Tissue for Lamps, 8. H. Crocker, 
London. 

13,112. Grass Mowers, J. L. Didier, London. 

13,113. TeLEPHONIC INsTaLLaTions, H. H. Lake.—(B2. 
Baivy, France.) 

13,114. Srergotyprsc Process, H. Schimansky, 
London. 

13,115. TyPEwRITING MAcHINEs, C. 8, Ellis, London. 

13,116. Cotour Printinc Macutines, J. Derriey, Man- 


chester. 
13,117. Composine Macurnss, 8. H. and P. E. Hodgkin, 
London. 
13,118. Cyctes, R. Bowden. —(P. Ll. Girardet, Fils, 
France.) 
8th July, 1895. 
12,119. Soap, E. 8. Wilson and Stewart Bros. and 
Spencer, Rochester. 
13,120 Cyanipss, 8. Trivick, London. 
18,121. Bett Fasteners, I. Jackson, Manchester. 
13,122. Pyeumatic Trees, G. R. Bale and A. M. Duke, 
London. 
13,123. ATMOSPHERIC SIGNALLING, W. Sutherland, 


‘0! 3 
13,124. Nats for Boots and SHogs, H. and J. Thomson, 
juckden. 
18,125. Mup-cuarps, R, Ramsbottom and H. J. Rofe, 
Manchester. 
13,126. Meat SkeEwerR Hanoer, A. Lawrie, B'rmivg- 


ham. 

18,127. Suips’ Wincues, R. Welford and P. Mitchinson, 
Sunderland. 

13,128. Hotpixc Detronators, W. F. Balls and W. 
Lowes, South Shields. 

18,129. Measuaine the Fiow of Lrquins, J. G. Galley, 
London. 

18,180. DistrrpuToR for AGRICULTURAL Usr, T. C. Sar- 
geant, Northampton. 

18,131. Paste Box, J. Dewhirst and G. Dewhirst, 
Manchester. 

18 132. Mopevarps, D. M. Small, Dundee. 

13,138. Beamiess TrawL Gear, T. Murphy and H. 
Fawns, Leith. 

18,134. EvaporaTiNG APPARATUS, J. Foster, Glasgow. 

13,185. Rounpaxzouts, &c , W. R. and J. G. Inshaw, 
Birmingham. 

13,136. Horse Tramcars, T. Elcoate, Stockton-on- 


Tees. 

18,1387. SHurTLe Guarps, R. Shaw and A. Whitworth, 
Manchester. 

13,188. Rarpway SemapHore Sionat, J. Whitehead, 
Birm' 


4 
13,189. Wueets of Bicycies, &c., G. Bell, Birming- 
18,140, Removine SasHe3 from Wrixpows, J. Jores, 


Birmingham. 

18,141. Hame Toes, R. Shutt and J. Marshall, Bir- 
mi . 

13,142. Hotptne the Banks of Biovuses, A. H. Onslow 
and A. C. E. Onslow, Bristol. 

13,148, PenHOLDERS, J. W. A Bailey, Barnsley. 

13,144. Knives, E. Jansen, London. 

13,145. TootH Brusues, G. Reiningbaus, London. 

13,146 Buckugs or Strap Fasteners, T. E. Williams, 
Lond 

13,147. 


ndon. 
13,148. Drivinc Gear for VELocipepss, B. Woodward, 


on. 
Spsep Gear for VeLocipepss, B. Woodward, 


on. 
18,149. RarLway VEHICLE CoupLines, C. Whitmore, 


London. 

13,150. Tricyces, J. M. Doan, J. G. Sickles, and J. A. 
Parsons, London. 

13,151. Pate Grass, F. G. Schluder and W. G. Ver- 
stiindig, London. 

13,152. FasTeninG GavzE in CrinpDER Sirters, A. Dzondi, 


ndon. 

18,153, OvERHEAD SUSPENDER, W. Scott.—(J. 4. Cald- 
well, Canada.) 

18,154, Coatina and Decoratine WALLS, M. B, Church, 


London, 
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43,155. Davice for Saeer Mera Cramps, J. Temler, 
13,156. S1RE0 Biocxs for Pruvrixa, J. R. Brotchie, 
18, wel Exxction Battot Vorixe Desxe, P. Bibby, 
18158 DEcomPosING CHLORIDE of Soprum, J. 8. Rigby, 


ver 
13.159, MACHINES for Maxine Barrgezs, C. E. Bratt, 
ondon. 
18,16¢. Fitter Presses, A. L. G. Dehne, London. 
——. Expiosive Cantriper3 for Mixes, J. Lux, 


.Gon. 

18,162. Paoro Oesectives, C. P. Goerz and E. Hiegh, 
London. 

18,168. Surets, H. B. Vogel, London. 

13,164. Dynamos, W. L. Wise.—(The Maschinentadrik 
Oerlikon, Switzerland.) 

18,165. INDIA-RUBBER BurreR Sprines, A. Spencer, 

on. 

18,166. Fiex:sLe Tire, W. Townsend and R. Green, 
London. 

18.167. ed Poncnes, A. R. Fairer and G. Salter, 

18,163. ; ContTact-MaKING Device3, R. 
Myers, London. 

13,169. Prosectiie3, H. Borchardt, London. 

18,170. Om Cooxise Stoves, E. Thorpe and W. 

randop, London. 

13,171. Manoracture of Svutpsuric Acip, J. D. 
Darling, London. 

18,172 Extension Braces, C. D. Slater, H. Skelley, 

and J. W. Brunskill, London 
—_. Jomine the Enns of Bawps, L, Neuberger, 


on. 
18,174. Device for CLEaNiInc Wixpows, R. Sawyer, 
on. 
— Muttiete Device with Horizontat Latca 


TEs, R. Stock, London. 
18,176. Manvracturine Foppsr, F. V. Friderichsen, 


London. 
13,177. Boor Upper, A. Gressly-Miiller and B. Huber, 
on. 
13,178. Inpra-RUBBER Burrer Sprinas, A G. ard A. 
Spencer, London. 
9th July, 1895, 


13,179. IntERLocKIxG Swivemnc Hanpies of Dot aie* 
H. Wright, Dublin 
13,180. — a, J. B. Morrison and A. W. 


fast. 

See of Action of Ratmtway CARRIAGE 
, J. Robinson, yo 

. Lupton and R. H. Place, 


Me 
13,181. 


Doors 
18,182. HiNcep Jot, B 
Halifax 


13,183, Hotpine PaoTosrarn Feames, F, A. Walton, 
Birmingham. 

ee and Cutting Toots, J. Blumer, 

13.185. Reeps for Looms for Weavine, J. Kershaw, 
Bradford. 

18,186. Brrr Fire. J. B. Smith, London. 

13,187. Scraw Wrenca for Nets and Botts, J. 
Robson, Worcester. 

7. ay erway of Hiew Vacva, A. Barr and W. 

trou 

18,189. Brusais, S. Buckthought, Manchester. 

13,190. TROUSERS, cess Company and W. G. 
Maclvy, don. 

a Countess, Princess Company and W. G. 


vy, London. 
= Sprnwine Mute, C. Ratcliffe, Preston. 
3,193. PRe:ses for Boots and Sxoss, J. G. Grimsley, 


"Vatenter. 

18,194. Brus oapee, 5 R Tottey, R. Nichols, and R. 
Sandi lands, Southport. 

13,195. Wurrzntnoe Leatuer, J. L. Yuly, London. 

18, — ime &ec., Paper, G. Hibbert, Gateshead- 


13,19 197. a Fornaces, G. F. Priestley and 
W. 8. Bancroft, Halifax. 

18,198, WatTeR-cLosets, H. Akero}d, Bradford. 

13,199. Packixnc Rattway Sieepers, C. H. Sadler, 


Penarth. 

13,200. PrepaymMext Gas Meters, W. and W. H. 
Cowan, Glasgow. 

13,201. PaRaFFiN Emu sion, H. H. Cousins, Wye. 

13,202. Natt-cuttine Macnuings, J. Boothman, Man- 
chester. 

13,203. PHotocraPHs of Anmmats, W. I. Chadwick, 


Manchester. 
13,204. Compounp Armour P cates, W. Galbraith, 
Sheffield. 
18,205, ELECTRICAL SIGNALLING, M. I. 1 Eoate, London. 
18,206. Warp Hanpce, E. 

13,207. Arc Lamps, A. C. Seibold, E O ‘Clark, and 
. Sowdon, London. 
18,208, WaitewasH Brtsu, 

Wrexham. 
13,209. Buinp Rotirrs, Sangers, Son, and Payne, and 
Ww. G. Gooch, on. 
13,210. Paris Grexn, C. M. Pielsticker, London. 
13,211, Boutrors, C. Hess and C. H. Goodwin, 


E. and M. Sweeney, 


ondon. 
18,212. Toy Motor, M. Cole, London. 
18,213. Centre Rest for Larnis, G. F. Rabus, 


London. 

13,214. Lock, G. W. and I. B. Hill, A. 8. Zimme:man, 
and W. E. Hubbard, London. 

18,215. Cortinc Bars and Rops, &c., E. Sagelsdorff, 
London. 

13,216. Stamprna Prastic Brcoxs, J. C. Lawson, 


on. 

13,217. Umpretras, &c., 8. Riley, ess 

13,218. Hotpixe Pins, J. V. Eves, Man ster. 

13,219. Opzenise Oysters, J. B. Gastaldi, Live L. 

18,220. Propucinac ORNAMENTAL Grasses, G. Walker. 
—(N. L. Chrestensen, Germany.) 

18,221. CentRaL-pRAUGET Lamp, 8. S. Bromhead.— 
(C. 8 Upton, United 

18,222. Harmonic VocaLiseR, E. J. Howell, London. 

13; 228. Rapip Bac Orrner, E. E. Cornell, London. 

18,224 | APranarvs for Testixa the Sicnr, N. Lazarus, 
London. 

18,225, Economical Kerrie, W. Robinson, Reading. 

18,296. Nomperinc Macuives, H. H. Lake. “ir. 
‘Meisel, United States.) 

18,227. Tricycizs for use on Raitways, F. Brady, 


don. 
13,228. Harps, H. H. Lake.—(Flagg Manujfacturing 
Company, United States ) 
—, Lirtine Doas, H. H. Lake. —(F. Beattie, United 
18,280. Mayvractcre of Or Gas, F. Mayer, London. 
18,231. NoumBertna Macuines, H. H. Lake.—(J. R. 
Carter, United States ) 
a Dryine Yary, 0. Duckworth and H. Pettit, 


on. 

at ae ASPHALT Pavements, H. H. Lake.— 
nit tates Repair and Guaranty Compan: 

Uattns States.) suiting 
— Bu:xs, T. Walters and F. H. Palmer, 


on, 
18,285. Postat Box, I. 8. and A, Sevessand, London. 
18,286. Tuses for Gas Buaners, The “Cannon ” 
a ‘ware Company, and T. Ward, London. 
13,237. Toys, T. Birnbaum, London. 
13,238. NvmBERING Macuines, H. H. Lake. —(F. 
Meisel, United States.) 
18,289. Mov.pine Macumes, A. J. Boult—(J. FP, 
Donovan, United States. 
18,240. A New Leo Coverine, W. G. Jones, London. 
18,241. Wzavine Apparatus, R. Weiss, London. 
18,242. Lamp Supporters, A. J. Boult.—(&. Franke, 


Ger-nany.) 
13,248. Macuing for Tappixc Matrre3zses, E. N. 
Stephenson, on. 
13,244, ManuractuRE of Srarce, C. Hellfrisch, 
13,245. Water Bros, H. J. Gaisman and F. 8. M. Blun, 


13,246, ‘Saust Merat Receprac E, F. O'Toole, 
denen. -” 





13,247. Revienas Sarsty Srrazvp, J. H. Hawkins, 


18,248. —— Ferrvues, F. W. Rosser, London. 

13,249. Reveesiste Car Seats, H. E. Newton.—( The 
Pottier and Stymus Company, United States ) 

18,250. Cycies, E. F. Elliot and W. B. Lak: 

13,251. Fyectinc Mecuan'sm, G. D. Potter, London. 
13, as Snes Be.trine, A. and H. H. Ashworth, 


18, 258. ‘Exv Evopr, OC. W. Morley, London. 

13, 254. Fornaces for the RepuctTion of Orgs, J. B. 
Torres, London, 

18,255. Ecectroysis of Oxipgs, J. B. Torres, London. 

18,256. Cartaipees, J. Leeman, Switzerland. 

13,257. Apparatus for GENERATING Steam, (. P. Beau, 


don 

13,258. —_ Curtinc and Siorrine Brock, W. 0. 
Bailey yy, London. 

13,259. Gas Burners, L. Bergier, London. 

18,260. Pipe Wrencues, K. A. Klose, London. 

18, 261. ExtincuisHine Apparatus for PETROLEUM 
Burwr r3, M. Kray, London. 

18,262. Courtine of Rattway Veuicies, G. W. Moon, 


London. 
13,268. Cycies, W. Goodacre and K. Walker, 


mdon. 
13,264. Comptnzp Rupper and Sxxe for Launcues, T. 


§ don. 
13,265. Mamiwens" Compasszs, O. Partridge and 8, 


Cherry, London. 
— wenn for Lapigs’ Dresses, F. Cochrane, 


18, 267, , a Macuines, J. A. Hufenus, A, 
Griininger and H. Spith!, London. 

13,268. Measurnine the or of Horses, 8. A. 

e Cooper, J. O. Nicholls, and A. N. Jones, jon. 

18,269. Mernop of PREPARING Pa “LIKE PLants, G. 
Walker.—(N. L, Chreatensen, Germany. 

13,270. Om~iBuses, J. McCowen, London. 

18,271. Insucticipes, E. Chedaille and F. Lasseaux, 


London. 

13,272. CoupLines for Pipr3, H. 8. Elwortby and P. D. 
Henderson, London 

13.273. Wires for*Pneumatic Trres, F. Pudney, 


ndon. 
18,274. TxtepHonic APPARATUS, F. Quatram and E, 
Hildebrandt, London. 
18,275. Connrctina the Bett of Picker-pRivers, J. 
Wescer, Germany. 
10th July, 1895. 
13,276. Mopgof Hanaine Winpow Sasur:, H. Vaughan, 
Bristo! 
13,277. Precixe Porators, W. W. Cottam and J 
Fowler, Bolton. 
13,278. Couney Harton, F. G. Burstow, er 
18.279. Serrers for Bakers’ Ovens, D. N. Fleming, 
undee. 
13,280. Fiaxcep STENcu Taar, J. Johnson, 
Gloucester. 


13,281. System for Ort Licutine, A. Jones, London. 
13,282. Lapizs’ Hat Fasteners, P. Coleman, 


13,283. AUTOMATIC Weicuine Macuines, H. Richard- 


son, Lichfield. 
13 284. Enswanina Wiip Birrs, E. W. Petter, 
Y 


eovil. 

13,285. ELecrricaL Switcues, M. Rohmann, Johannes- 
urgh. 

13,286. ArsusTaBLE Spiit Screw, C. Witlock, Wolver- 


n. 
18, 287. KxiFr Po.isHer and SHarpener, C. H. O. 
Handel, Bradford. 
SuurtiEcocks, C. J. Allen, Birmingham. 
13, 7 FLEXIBLE Hose-pipr, E. is Pease, Stockton-on 


Tees 

13,290. “Sprnwixc CERTAIN Corton coum, J. H. Lees- 
Milne and M. Baerlein, Manc 

13,291. ManvuracturE of Covousase Matress, J. 
Weller and W. Brauns, Manchester. 

13,202. Wcopen Typs, G. Walker, Bradford. 

13,293. Winpow &asH Frames, D. Keith, Glasgow. 

18,294. Corron BaLIxc Srupe, A. C. Wright and T. 
Vann, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gasette, 


534,730, Mzans ror OpERATING DRILL, BE. Thomson, 
Swampscott, Mass.—Filed March 17th, 1892. 

Claim.—(1) A system of power distribution, com- 
prising a power station, electric conductors conveying 
energy from the station to an electric motor at a 
distant point, a fluid compressor driven by said motor, 
said compressor provided with auxiliary cylinders 
es to = a high pressure therein, and a 
located near such com- 
pressor and Siapeed to be driven by the alternations 
of fluid pressure therein, substantially as di bed. 
(2) In bination, a fluid compr having auxiliary 








cylinders connected by a valve with the main cylinders 
and arranged to maintain a h pressure therein and 
so compensate for —- a reciprocating drill or 
similar mechanism, — connecting the fluid 
compressor with the iia er of the drill, ee 
alternations of pressure maintained at a high 
msy be caused to actuate the drill, substan’ 
herein set out and described. 
534,754, Stram Enornr, M. R. Moore, Indianapolis, 
Ind.—Filed July 9th, 1894. 
Claam.—(1) In a steam engine the separate steam 
valves K, K, each provided with a valve stem, and 
means, a8 the roller M5, for receiving the thrustin, 
action of a cam, a separate suitably-arranged 
and cam G3 with means, as the spiral spring 8, for 
keeping the roller in contact with the cam, and suit- 
able connections for operating such cam shaft with a 
rocking or oscillating motion, combined and sxvanged 


pas 





for Pape cperation, oop as herein specified. 

(2) Inas ——_ parate steam valves, a 
cam for operating each valve ‘independently mounted 
upon an upright oscillating each cam having 
two or more working corners, with the removable 
keys Mé for throwing such =e corners out of 
action as they become worn, and bringing the unworn 
corners successively into operation, by turning round 
or reversing the cam upon its shaft,  oubatantially as 
herein specified. (8) In a steam engine, the separate 
steam valves K, K, a piston M3 foreach, au ject to 
pressure of the steam, means as the 

receiving a thrusting action from cab, separate 

vertically-arranged shaft Gand cam G3 for 

means as the variable excentric E and suitable me 

nections for oscillating each shaft, 

ne a hollow bracket Al, and with ig Seat set eer 


to allow the a hand lever 
faneng the open top of such cmank “and thereby 





Jury 19, 1895. 


—— 














it in staring all arranged for joint operation, su 
in 5! arran for opera: sul 
Mantialty as herein specified. 
953, Dynamo Erecrric Macuine, R. Bickemeyer, 
Yonkers, N ¥.—Filed June Tth, 1888. 

Claim.—{1) A disc armature coil *, winding for 
dynamo-electric machines, consisting of one or more 
convolutions of wire bent into a substantially segmen- 
tal form, and having sides which occupy substantially 
radial lines, and also having an outer and inner ends 
which are offset laterally, substantially as described, 
beware a series of such coils, all alike and each com- 
geome and detachable, may 
form with all their aides in 
electric conduction, and wit 


the offset ends of each 


or underlapped by the adjacent ends 
(2) In a eg dyaamo-electric 
ine, a cast iron casing inclosing one or more 
exciting helices, and having a series of inwardly pro- 
—, pole faces integral with said casing, and 
t iron plugs or cylinders tightly fitting holes 
tn antl said casing at the centre of a ntegral pole face, 
substantially as described. (3) The combination of 
the shaft, the fixed collar or plate, secured 
to the end of said sheft, and having an annular sleeve 
— — shaft and a open of its bearin 8 _ 
e casing having an by the 
end of said sleeve, and ramak vey with a hee for the 
cutward discharge of oil, substantially as described. 


535,068, Sream Generator, 4. G. Mumford, Col- 
chester, England.—Filed February 14th, 1894. 

Claim. =={1d In a steam generator having a steam 
collector and two water chambers, the latter be’ 
connected to the former by be the of small tubes an: 
one or more circulating tubes, the combination with 
the said steam collector and water chambers of a 
series of boxes C and C in pels Oe Sash Gis 
top and sides of the fire-box, each of boxes 
carrying a group of small tubes D and having remov- 
«ble covers or lids ¢ and ¢, as and - the purpose set 
—_ = Ina steam 

™ nage rs 9 Ao the water chamber B, of the 
ht ting pipes e el 
of a box OC, a box C’, and a group of tubes D, and of 


coil overla; 
of other coils. 




















the connecting pipes E and E’ each provided with a 
joint such as e and ¢ respectively, as and for the 
purpose set forth. BB. In a steam generator, the com- 
bination of the collector A, of the water 
chambers B, of the y dion pipes F, of the boxes 
4 each having a removable cover or lid ¢, of the boxes 
each having a removable cover or lid ¢’, of the 
Pepe ee Hoge Ja the Dips 
, eac ing 2 flan, nt ¢, e pipes 
ao fl J joint of the fire-box or 
e uptake. or funnel K, all com- 
ined, arranged, coe adapted to operate, substantially 
as pipe forth. 


35,237. APPARATUS FOR BREAKING AND BLEACHING 
Freaovs Mareriats, B. Cawthorn, Hylton, R.8.0., 
and J. P. Cornett, Claxheugh, England. —Filed July 
19th, 1894, 

Claim .—The combination with the vat of an ordinary 
* Hollander” engine having a midfeather M of curved 
guiding ry pe or walls F situated on both sides of 
the backfall B and a centrifugal pump P, the suction 
pipe of which is fitted to the vat on one side of the 


(535,237) 














backfall and the delivery pipe of which is carried 
upward to deliver at D over the backfall into a diverg- 
ing channel-shaped eee furmed by the walls F as 


partitions, valves for said openings, 
a central stack, an annular chamber surrounding + HF 
stack and communicating therewith and with each of 








the ccmgprtnatene in the furnace, substantially as 
deseri’ 
635,300. Automatic Frep ror Priverisino Miia, 
B. MePherson, Victor, Cal.—Filed Septe mber 
sia, 1894. 

Claim.—In a mill feeder, a main shell frame open at 
both ends and contracted at its upper and lower ends, 
an oscillating auxiliary frame. consisting of end plates, 
a base plate, preferably concave, and a pivoting exten. 


sion, a pendent magazine constructed with base side 
discharge openings, a central web which extends down 
from about the middle of the height of the magazine 
to the base plate or nearly so, and adjustable means 
for aaa the auxil frame with different 
lengths of throw, substantially as described. 


535 393, Tin-pLate Dryinea and eg a Macaing, 
B. Norton, Maywood.—Filed June 18th, 1 
Claim.—(1) In a machine for drying and fluxing wet 
pickle i sheets of iron and steel preparatory to tinning 
6r coating the same with metal, the combi with 
a series of heated drying and fluxing rolls having 
smooth surfaces between which the sheet is d 
and means for heating said rolls, of a 9 
taining flux located above the path of 
between the rolls, a feed or supply roller revol 
the tank, and a transfer roller revolving in con 





with the feed roll and one of the fluxing rolls, sub- 
stantially as mat a (2) In a machine for drying 
ng metal sheets preparatory to is D Dy the 


and transfer roll G, pivoted vibrating (> ler arms 

H, feed table E, and means for intermittently oper- 

ating said feeder arms, so that the flux is applied to 

both the upper and lower fluxing rolls, and to both 

the Beg h and lower surfaces of the sheet puting 
em, tially as sp 


535,394, Towne Macuine, F. Norton, Maywood,— 
Filed June 18th, 1894. 

Claim.—{1) The combination with a tinning pot and 
rolls for conveying the sheet therein, of a device for lift- 
ing, conve: aa heg Ar de yew = agape consisting 
ig nd clestog Bftiog fe bstantiall ‘ 

Ing and c ngers, su ly as spec 
fied. (2) The Sombinstion be ha tinning pot of two 
endless flexible carriers mounted upon wheels or 
pulleys revolving in ieoeuie directions, suid carriers 
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shown, the several parts being arranged and adapted 

for eg substantially as herein eet forth. 

535,292. Garsack Forwace, De H. Lance, Phila- 

ane Pa.—Filed September a 1898. 
Claim.—(1) The greg By a garbage furnace, 

of the cylin outer wall A, the inner 

partitions Mgrs grow from one wall to the other, 

openings in oS valves therefor, gas or oil 

jets arranged in front of each partition, and a flue 

extending from the back of each tion to a stack, 

substantially as described. | (2) combination af 

ee oe outer and inner walls, the 
partit F cateoding' fom one Wak fo the Ota, 





being opposite each other, with a space between ~ 
accommodate the sheets, and a series of pairs of 
pn eee and closing —_— fingers mounted upon 


iro opening and Goad indiv: aes and adjustable 
~H,-~ h, mounted upon each of said carriers, 
Fig as specified, 








W. H. Wheeler, M.1.0.E 
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THE IMPROVEMENT OF THE PORT OF HAVRE 
AND OF THE NAVIGATION OF THE ESTUARY 
OF THE SEINE. 


A pespatcH has been received at the Foreign Office 
from her Majesty's minister at Paris transmitting 
a copy of the Act of the French Legislature for the im- 
provement of the harbour at Havre and the course of 
the Lower Seine. 

This subject has engaged the attention of the French 
engineers and of the Legislature for the last fifteen or 
twenty years. In this country the subject was con- 
sidered of sufficient interest to occupy two evenings at 
the Institution of Civil Engineers in 1885, when the 
matter was brought forward in a paper on the Seine, 
contributed by Mr. Vernon Harcourt, in which the various 
directions which it was proposed to give to the anne 
walls were described, and a great number of English an 
French engineers took in the discussion. More 
recently, in the session of 1894, the Council allowed the 
subject to be again discussed in a paper submitted by 
M. Partiot, in which he advocated the adoption of a 
system of restricted entrances to channels as a means of 
preserving their depth, and the adoption of this principle 
to the Seine estuary. 

After the lapse of eight years since the subject was 
first brought before the French Legislature, it has now 
been decided to carry out works for the improvement of 
the estuary, and the construction of an outer harbour 
and ae entrance and new lock at Havre. The 
main difficulty throughout has been in designing a system 
of training that, while benefitting Rouen, should not 
injure Honfleur and Havre. By the scheme finally 
adopted the two interests are practically separated, and 
a deep-water channel giving direct access from the sea to 
Havre is to be dredged—and the estuary training walls 
so designed as tocarry the deep-water channel past 
Honfleur, and to improve the navigation to Rouen. 

Rouen is not only an important manufacturing town— 
in fact, it has been called the Manchester of France—but 
it is the nearest port to Paris to which over-sea ships can 
navigate. It lies inland from the sea nearly eighty miles, 
and until the works carried out, which were commenced 
about fifty years ago, the channel was very imperfectly 
adapted for navigation by steam vessels and modern 
ships. From Rouen downwards for thirty-nine miles 
the Seine had a stable and fairly deep channel, but below 
this it flowed ina shallow winding course through beds 
of sand to the estuary. In 1845 the first training walls 
were commenced, and these were gradually extended 
from time to time until they extended, in 1870, to the 
head of the estuary at Berville—Fig. 4. A description 
of these works, and of the construction and cost of the 
training walls, is given in Mr. Vernon Harcourt’s paper 
already referred to, and in Wheeler’s “Tidal Rivers.” 
All proposals for extension beyond this have hitherto 
been stopped owing to objections raised by the Port of 
Havre. 

From the end of the existing training wall to the sea 
the course lies through a sandy estuary in which the 
channel is constantly shifting, owing to the alteration of 
the forces at work, due to variations in the relative 
strength of the winds, tides, and freshets. Between the 
twelve years—1880-1893—the position of the channel 
has altered ten times, and varied laterally over a space of 
84 miles—Fig. 1—making the navigation difficult and 
dangerous, and entailing great expense in moving the 
buoys and lights. Except at highest tides the estuary is 
only navigable for vessels drawing 164ft., and for about 
one-third of the whole tides there is not water for vessels 
drawing more than 20ft. Since the improvement of 
the river above the estuary the traffic to Rouen has very 
largely increased, as also the size of the vessels navi- 
gating it, rendering an improvement of the estuary 
essential to the continuance and development of the port. 

At Havre, also, owing to the continually increasing size 
and draught of the transatlantic passenger and cargo 
steamers, the difficulty and delay in getting in and out 
of the port were continually increasing. While this was 
occurring at the second port in France, great improve- 
ments had been carried out at other places. According 
to the ame given in the French reports, about 
seven millions of pounds have been spent at Ham- 
burg, with the result that during the last quarter of 
a century the increase of traffic has en 600 
per cent.; 104 millions of pounds at Amsterdam and 
Rotterdam, with an increase of traffic of 400 per cent. ; 
6} millions at Antwerp, with an increase of 700 per 
cent.; while at Havre the increase in traffic has not 
amounted to 100 per cent. during the last thirty years. 
In the meantime prospects of amelioration had been 
slowly evolving amongst the State engineers, com- 
missions of all sorts—nautical, engineering, financial, 
and mixed—Committees of Government Departments 
and of Chambers of Commerce, the Chamber of Depu- 
ties, and the Senate. 

The Government first presented to the Chamber of 
Deputies, in 1887, a programme of the works 
which were considered necessary. After long con- 
sideration, if was decided not to attempt to 
improve the access to Havre by means of training 
walls, but to. accomplish this by an independent dredged 
channel, and to construct an outer harbour, covering 
600 acres, having two entrances, of which one was to be 
dredged into deep water towards the north, the con- 
struction of a half-tide basin—Fig. 2—and protective 
works for the lighthouses at the Point of Héve. These 
works were estimated to cost £2,927,368. For the benefit 
of Rouen the navigation through the estuary was to be 
improved by constructing training walls from the end of 
the existing walls at Berville, and extending these only 
as far as Honfleur, a distance of six miles, and widening 
out the lower part of those already constructed—Fig. 4. 
The cost of this work was estimated at £918,632, 
making the total proposed expenditure to £3,846,000. 


**Tidal Rivers; their Hydraulics, Improvement, and Navigation. 
: Longmans and Co, 








The money for these works was to be provided to the 
extent of one-fourth by Rouen and Havre, and as regards 
the other three-fourths, these two ports were to advance 
the money to the State without interest, to be repaid by 
fifteen instalments provided by the annual State budgets. 
The harbour authorities of the two ports were to be 
authorised to levy extra dues on the shipping to meet 


counter scheme was proposed for limiting the works to 
a small outer harbour, and the deepening of the port to 
the south-west by dredging, reducing the cost te about 
£400,000. The F aremn ger of the Point of Le Héve, on 
which the lighthouse stands, was to be undertaken by 
the State. @ proposers of the amendment succeeded 
in getting the matter referred back for further considera- 
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the annual home. After reference to a commission of 
experts and public engineers at the ports interested, 
the scheme was y passed by the Chamber of | 
Deputies in 1889, and sent up to the Senate. It was then | 


Fig 2. 


PROPOSED WORKS AT HAVRE 


again referred to a Commission, who advised its adoption 
without modification. When the Bill came up again 
before the Senate, an amendment was, however, moved 
to the effect that no part of the money should be pro- 
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PLAN OF WORKS TO 


vided by the State, the whole of the expense to be borne 
by the Department of the Seine Inférieure and the towns 
that would be benefitted, the interest on the outlay being 
provided by rates levied on the shipping and mer- 
chandise ; an objection was also to the pro- 
posed works at Havre as being too expensive; and a 





tion by the Government. After considerable delay a 
reduced scheme was brought up, which was passed 
almost unanimously, and a law has been published giving 
powers to the Department of the Seine Inférieure and 
the Chambers of Com- 
merce of Havre and 
Rouen to raise £850,000 
towards making up a 
total of £1,700,000 for 
carrying out the follow- 
ing works: the dredging 
of the south-west en- 
trance of the Port of 
Havre to a depth of 10ft. 
below zero of the chart; 
new defences at the 
Point of Le Héve; the 
formation of a new har- 
bour outside the present 
port; a new lock com- 
municating directly with 
the basins Eure and 
Bellot ; the dredging of 
the shoals in the Seine 
at Quillebceuf; the com- 
pletion of the training 
walls between Quillebceuf 
and La Risle, and down 
the estuary to Honfleur. 
The cost of these works is 
to be borne to the extent 
of £550,000 by Havre 
and the Seine Inférieure ; 
£300,000 by Rouen, and 
£850,000 by the State. 
To meet the interest on 
this, and the redemption 
in forty-five years, new 
tonnage and passenger dues are to be substituted for 
those at present levied. 

The conditions relating to Havre at the present time 
are as follows. It is the only port in France which, by 
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BE CARRIEO OUT 


its situation and communication with the interior, 
can provide accommodation for the large Transatlantic 
vessels, whether coming with full cargoes, or to load, or 
discharge a part only and passing on to other ports. For 
this traffic the present depth of water is found tolead to 
unsuitable delay. The depth on the sill of the principal 
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lock allows only for a draught of 24}ft. at high water, and 
the larger vessels, in consequence, have frequently to 
go out only partly loaded. The only lock giving access to 
the dock has only one pair of gates, and can only be used 
at tide time. Between the lock and the entrance to the 
outer piers is an outer harbour, to navigate which vessels 
have to describe a right angle, which renders the naviga- 
tion difficult and tedious. The channel leading to the 
port is only of sufficient depth to allow vessels not 
exceeding a draught of 23ft. to navigate at high water. 
Owing to the confined character of the outer harbour, the 
movement of all other vessels has to be stopped when the 
Atlantic liners are entering or leaving, and frequently the 
lock-gates have to be kept open after the proper time for 
closing. The Eure lock is the only one available for 
large vessels, and if an accident at any time should accrue 
from keeping the gates open too long, the consequences 
would be disastrous. Recently the whole trafic was 
stopped for some days by the grounding of a vessel in 
the outer port. 

The reduced scheme which is now about to be carried 
out consists of the opening out to the west of a new 
channel dredged to a depth of 14°76ft. below low water, 
or 32ft. at high water neap tides, sufficient to allow of 
the passage of the Atlantic liners during six hours of each 
tide ; and also the construction of an outer harbour in 
front of the present one, covering 178 acres, with an 
entrance 65ft. wide. The construction of a lock 738ft. 
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long and 98ft. wide, with 32ft. on the sill at high water 
neap tides, and provided with double gates and sluices— | 


see Fig. 3. 


As regards the works for the improvement of the | 


estuary, the scheme to be carried out differs very little | 
from that originally proposed by the Government, and | 
which met with very little opposition when passing | 
through the various parliamentary stages. 

The chief difference of opinion has arisen amongst the | 
French engineers as to the line the training walls should | 
take. The widening out of the existing walls at their | 
lower end was admitted on all hands to be necessary in 
order to allow the tide to enter more freely and to get | 
rid of the bore which now prevails at spring tides; a | 
difference of opinion, however, existed as to the width to | 
be given to the channel between the walls below Berville, | 
so as to avoid, on the one hand, any throttling of the | 
tidal flow, while utilising with the fullest advantage the | 
tidal scour and that of the fresh water. Some difference | 
of opinion has also arisen as to the general effect of the | 
training walls in the estuary, the theory having been | 
advanced that the walls already constructed. have | 
diminished its tidal capacity, and that this may ultimately | 
have an injurious effect on the scouring action of the 
tidal water in maintaining the sea channels. As a matter | 
of fact, however, although there was an apparent decrease | 
in the capacity of the estuary shortly after the com- 
pletion of the existing training walls, yet, comparing | 
its condition with what it was some time previously, | 
the useful capacity was actually enlarged, while the 
channel seaward of Havre had deepened considerably. | 
The general result has been a very great improvement of | 
the navigable conditions. The channel from the end of 
the training walls to the sea is now in a better condition | 
for navigation than it was previously; the channel sea- 
ward of Havre has deepened; the time of high-water at 
Havre has advanced; a large body of material that 
formerly was always being shifted about and forming 
shoals is now permanently fixed, and forms a valuable area 
of cultivated land; and the river above the estuary is 
navigable for large ocean-going vessels. 

Of the principal schemes proposed for training the 
estuary, that of M. Bouniceau, brought forward in 1845, 
extended with a flat concave bend from Berville past | 
Honfleur, then turning northwards, passed south of the | 
Amford Bank to Havre. M. Lemire, in 1858, made his 
channel with a much sharper curve between Berville 
and Honfleur, and then widened it out in a trumpet | 
shape, the north wall going north of the Amford 
bank towards Havre and the south bank joining the | 
Ratier bank. M. Vauthier in 1881 made both walls diverge | 
widely from the starting point, the north bank passing | 
nearly through the centre of the estuary towards Havre, 
and the south bank passing Honfleur, and finishing at the 
Ratier bank, the two walls at their termination being 
about 33 miles apart. M.Lavoinne in 1884 also proposed | 
gradually diverging walls, but much closer together than | 
the last scheme, and having an easy curve so as to draw | 
the tidal current gently from the sea to the river, the 
concave side near Havre ensuring deep water past that 





port. The variation between these plans lies in the 
directions given and in their widths. The plan advocated 
by M. Partiot differs from these in cutting off the tide 
from the south by a bank run out from Villerville on the 
southern coast across the estuary to the Amford bank, 
leaving only a restricted entrance for the tide to enter 
the estuary opposite Havre. From this cross bank 
another was to be continued up the estuary to Honfleur, 
and thence continued to Berville. 

The great objection to this scheme would be the 
great disturbance of tidal current, owing to the narrow 
gorge through which the tide would have to flow at the 
entrance, which, while operating in a deepening of the 
channel in the immediate vicinity of the restricted port, 
would lead to shoaling and the formation of a bar both 
inside and out as the current slacked off in the wide-open 
part of the estuary; also to the fear that by cutting off 
the southern tide it might lead to the loss of the long 
period of slack water, lasting nearly three hours at high 
water, which is of very great advantage to the navigation 
of Havre; also, that by restricting the quantity of the 
tidal water entering the estuary, the flow up to Rouen 
might be affected and the level of high water diminished. 
This scheme, although it has attracted a great deal of 
attention, appears to be opposed to all sound principles 
laid down for the management of tidal rivers,* which 
consist in allowing as free and undisturbed a propagation 









| be accomplished without detriment to the Port of Havre 


| Ri 


of the tidal flow as possible, and in avoiding all disturb- 
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ances of the regular flow of the currents, such as it is 
proposed to create by the restricted entrance in this 
scheme. 

The report of the Commission says that, although this 
scheme appears to have favourable points, yet, taking 
into consideration’ the {fact that it is impossible to fore- 
cast with certainty the effect that such a derangement 
of the natural conditions of the estuary would have, the 
risk of carrying it out is too great to run, especially as 
the result might lead’ to the ruin of the access to both 
Havre and Rouen. After considering all the various 
schemes, the Commission came to the conclusion that 
the result to be attained, of fixing and deepening the 
channel in the estuary, and thus increasing its energy 
without reducing the capacity of the tidal reservoir, can 


by restricting the length of the training walls, so as not 
to extend beyond Honfleur, and that such walls should 
have easy curves and gradually widen out downwards— 
Fig. 4. The curving of the channel, in place of carrying it 
in a straight line, they considered essential to its efficient 
maintenance and depth. The channel between the exist- 
ing training walls from Quillebceuf to Berville is widened 
out so as to give a width of about 2200ft. at Tancarville 
and 4000ft. at Berville. From Berville the curve reverses, 
and thence to Honfleur, where the bank finishes, it 
is convex on the south side, the width between the bank 
diminishing at the change of curvature about one-third; 
at the mouth it is to be 6560ft. wide. The axis of the 
channel is so aligned as to direct the current directly 
between the Amford and Ratier banks, the natural depth 
of water along this channel giving 23ft. at high-water 
neap tides, and 28ft. at spring tides, and it is expected 
that the trained channel will scour out so as to give 28ft. 
at neap tides. In terminating the banks at Honfleur 
instead of carrying them further down, as proposed in 
the various schemes already alluded to, the Commission 
was influenced by the fact that the channel below 
Honfleur is at the present time more or less stable, as 
will be seen by the lines drawn on Fig. 1; where out of 
ten different courses six pass between the Ratier and 
Amford banks, and there is every probability that when 
the channel is fixed as far as Honfleur this will be its 
permanent direction ; also on economical grounds it was 
considered desirable not to carry them further, as 
Honfleur marks the limit of that part of the estuary 
where it will be safe to construct the training with chalk 
obtained from the cliffs on the side of the river, of which 
those already in existence were made. Below Honfleur 
it was considered that there would be too much sea for the 
use of this material, and that stone which could only be 
obtained at a greatly increased cost would be necessary. 

The advantage of reversing the curvature and making 
the south bank convex below Berville is not very apparent. 
Without knowing all the circumstances which led the 


* Resolution International Congress on Navigation. Paris, 1891. 
Papers at the Manchester Congress by Vernon Harcourt and W. H. 
eeler, © Tidal 
vers,” W. H. Wheeler. Chapter VIII. Principles to be observed in 








Dutch Government Commission on the river Maas. 





Commission to adopt this form, it would appear to be 
much better to continue the concave curve on the 
south side which exists above Berville all the way down 
to Honfleur, very much on the lines proposed in the 
schemes of M. Vauthier and Lavoinne, Dut without ex. 
tending these training beyond Honfleur as they pro. 
posed. This would ensure the strongest current of the 
tidal and fresh water always following the same course, 
wheras the change of curve may lead to shoaling acrosg 
the channel, although this has been provided for by con. 
structing the water way at the point of flexure. 

The preparatory works are to be commenced at once, 
and it is intended to proceed with the whole 
scheme as quickly as circumstances will permit, 
The necessity for this work was admitted from the 
beginning, both by the Government and by the French 
Legislature, but the examination of the project, the 
reference to the various Commissions, the amendments 
moved to the Government scheme in the Senate after 
it had passed the Chamber of Deputies, have occupied 
upwards of eight years, the Government project having 
been referred to the first Commission by the Chamber 
of Deputies in November, 1887, and the final stage in 
the Senate having been reached in March of this year, 
From this it would appear that Parliamentary proceed. 
ings with reference to great schemes of improvement are 
even more tedious in France than in this country. The 
whole amount involved in this case is only 1} millions. 
The necessity of the works was admitted, there was 
no opposition by any bodies whose interests would be 
damaged, yet it has taken eight years to obtain the 
necessary powers for a work of vital importance to two 
of the chief ports of France. 

A great deal of useful information relating to the Seine 
will be found in the reports of the various Commissions 
and Parliamentary Proceedings. No. 2087, Chamber of 
Deputies, 1887—‘*Projet de Loi, l’Amelioration du Port 
du Havre and de la Basse Seine; 2790, Chamber of 
Deputies, ‘‘ Rapport de la Commisscion,” par M. Albert 
Pesson; No. 118, Senat 1889—‘ Rapport de la Com- 
mission,’ par M. Krantz; No. 9, Senat, Session 1889. 
‘‘ Rapport Supplementaire,” par M. Krantz; No. 105, 
Senat, Session 1891, ‘‘2e Rapport Supplementaire,” par 
M. E. Boulanger; No. 188, Senat, Session 1894—“ 3e 
Rapport Sapplementaire,” par M. Lesouét; No. 188, 
Cartes (annexe); No. 46, Senat, Session 1894—‘‘ 4e 
Rapport Supplementaire,” par M. Lesouét. Paris: P. 
Mouillot, l’Imprimeur du Senat. 








THE REDCAR IRONWORKS BOILER EXPLOSION. 


BOARD OF TRADE INQUIRY. 
Turrp Day. 


Tue Board «t Trade inquiry into the explosion of twelve boilers 
at the Redcar Ironwoiks on June 14tb, a re py of the first part cf 
which we pub‘ished last week, was continued at Redcar, on Thur.« 
day, the 18th inst., before the Commissioner, Mr. Howard Smitb, 
who was as:isted by Mr. J. H. Hallett, 

A+ the opening the Commissioner said that the paper handed in 
on the previous day by Mr. Satton, giving the name of a firm in 
the district who had worse boilers than those which exploded, 
would be handed by Mr. Gough to Mr. Yarborough Anderson, 
who knew the firm, and he would communicate with them, The 
owners of such boilers should be told of theircondition. The Court 
was not engaged in inquiring into the condition of all the boilers 
in the district, but if they were told of any dangerous boilers, 
and anything happened, he should blame himself. 

Mr, Skinner, for the Northern Accident Insurance Sune . 
asked that the name should be given to him, as the firm might be 
insured with them. 

Mr. Levi Sutton, inspector for the National Boiler Insurance 
Company, continuing his evidence, said he had had only one 
interview with Mr. Walker, and that was at the Middlesbrough 
office on November 15th, 1894, when the firm were contemplating 
putting down a new boiler. Mr, Andrew Scott, chief clerk, was 
present at part of the interview. It was because Bfr. Walker 
intended to put down a new boiler that he went to see him. He— 
Witness—did not actually condemn the boilers then down, but he 
said the type was not safe. Still, he thought he conveyed to 
the owners the idea that the boilers we abnormally unsafe. 

The Commissioner: We sball have to determine whether it was 
made apparent to the firm that the condition of these boilers was 
abnormally unsafe—above the unsafety of this type of boiler. 

By Mr. Hiller: Witness meant by abnormally unsafe that the 
risks were rather unusual ; the boilers were being worked over the 
usual risk, Had the defects which appeared in these boilers been 
found in Lancashire boilers he would not have attached much 
importance to them. ‘ 

ward George Hiller, chief engineer to the National Boiler and 
General Accident Insurance Co,, said he was an engineer by pro- 
fession. Messrs. Walker, Maynard, and Co.’s boilers had always 
been insured with his company. The boilers were insured for 
£500 on the group, and the premium up to 1893 was £18, and has 
since been £16. The rate charged was per boiler, and not per cent., 
and the main part of the premium went in inspection expenses, The 
amount, £500, was very small for the property at stake, but his 
company would not take large amounts on such boilers. Every 
facility was given to the pany’s inspector, especially in recent 
years, tocarry out his examinations. His reports were sent to the 
insurance company, who communicated with the owners, The 
inspector's reports to the company from 1887 were then gone 
through, a'so the insurance company’s periodical reports to the firm. 
On March 18th, 1887, when Mr. Thomas James was manager of the 
works, a letter was written stating that there had been a narrow 
escape from disastrous explosion from seam im They should be 
more gradually cooled down, the cleaning should be more thorough, 
and they should be more carefally examined at all the seams when 
under pressure, It was urged that internally fired boilers were 
much safer, as they were less liable to seam rip, After that 
reater care was exercised in working the boilers. On May 27th 
887, the company called attention to certain serious defects, an 
advised substitution cf safer boilers, but Mr. James said that was 
out of the question. In June, 1887, the inspector saw Mr. 
James, and in dwelt upon the question of prereern | 
fired boilers, e company also called attention to Mr, Jerem 
Head’s balance weights to prevent straining. Various otber 
letters recommending internally-fired boilers were read, and in 
December, 1888, the firm were advised by the insurance company 
that it would be well to cut the boilers in two. Several firms had 
done that and seam rips ceased. There were five cases of seam 
rip in these boilers in 1888, four in 1889, two in 1890, four in 1891, 
one in 1892, none in 1893, The Commissioner then read a letter 
sent May 10th, 1893, to the firm from the insurance company, in 
which it was stated that the boilera were of great length and ex- 
ternally fired, and it was added :—‘'Sach boilers, you are no 
doubt aware, are very liable to seam rip under the bottom, owing 
to unequal ex ion and contraction, and in a number of cases 
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disastrous explosions have resulted from defects of this nature, 
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We would suggest, therefore, for your consideration, the advisa- 
bility of cutting each boiler into two, so as to minimise the unequal 
expansion, &c., and in this way prevent the occurrence of the 
defect referred to. Wedo not make this sug 
of insurance, but in view of the comments mi 
Trade Commissioners, when investigating the cauee of explosions of 
boilers of this class, we think it very desirable that you should duly 
consider the importance of the matter. . . . 
advise that in the event of your laying down new or additional 

lant that you adopt boilers of the internally-fired clase, such as 

ancashire or Cornish, which are much more reliable and alto- 
gether more satisfactory.” 


tion a condition 


e by the Board of | 


e would also | 


ry. 
On June 8th, 1894, the insurance company wrote a letter | 


referring to some seam rips, and said:—‘‘ The metal where 
fractured appears to be of a brittle nature, and it is probable that 
pies ey long service the plates in the bottom are becoming 
deteriorated. 

numerous of late. We presume the boilers are not now worked 
under more arduous conditions than formerly, and if this is the 
case it would tend to show that the views expressed as regards the 
quality of metal may be correct. We enclose blue print showing 


It would also appear that seam rips have been more | 
| Asked if he had seen one come suddenly, he answered, ‘‘ Of course 


how long externally-fired boilers may be cut in two, and thus | 
reduce the liability to serious explosion by seam rips occurring 
under steam pressure. The best course undoubtedly would be to 


substitate these boilers by others of Lancashire type. 

Witness then put in documents showing the duties of the 
inspector. He made his report as to facts, and the head office 
formed their judgment on these and communicated with the firm. 
The inspector would report serious defect ding i diat 
attention to the firm’s representatives before leaving the works. 





He believed that in regard to seam rips the influence of type was | 


altogether predominant, whether the boilers were made of good or 


bad plates. Asked why the insurance company, in view of their | 


ps joiner ty reports, did not, in 1894, when there were five certainly, 
and possibly seven seam rips, make their letters stronger, witness 
said the letters were sent by engineers to engineers, to capable 
men, and there was no need to employ extraordinary terms. The 
company thought they were writing to capable men who would 
take the matter into serious consideration. The plates of these 
boilers were not of high quality, mostly R. H. and Co.’s B, only 
common at the first, and possessed of low ductility. The company 
had insured many of these boilers in past years, but had persuaded 
most firms to substitute other boilers. He thought the Redcar 
boilers were up to the average of that type of boiler, and that the 
upkeep was good. He did not think the brittleness of the plates 
amounted to actual danger, though it increased the liability to 
seam fa He had always ed this type of boiler as an 
undesirable one, and the ductility of the plates was immaterial 
compared with the initial danger of the type. His principal objec- 
tion was to the type. He could cite cases where seam rips had 
ceased when the boilers were cut in two as recommended, Asked 
why his company did not refuse to insure such boilers, witness said 
they could not do so as long as they insured boilers at all ; they 
only insured them for small amounts, and always hoped to get firms 
to adopt safer boilers, That policy had resulted in a large number 
of these long boilers nag eliminated. His principal objection 
to this type of boiler was the inberent uncontrollable risk of seam 
ri which might occur at any time, however well kept the boilers 
might be. That inherent risk, in his opinion, cutweighed all other 
considerations. His company issued certificates of safety for other 
boilers, but would never do so with these long externally-fired 
boilers, for the risk was beyond their control. Some of these 
boilers had been cut in two, but generally substitution of safer 
boilers had been carried out. When the boilers were cut in two 
ream rip ceased. The cost of cutting in two would be about £60. 
a pore stays —_ be applied, but would be expensive ; they 
ould not prevent explosion, but would minimise the consequences. 
He had examined the boilers thoroughly since the explosion, but 
could find no traces of overheating, nor was any old fracture 
detected. Witness then read portions of a ee report, giving 
the results of his investigation of the explosion. In dealing with 
the causes of the explosion, he considered that No. 4 or 5 had first 
loded, then Nos. 3 and 6, Overheating naturally suggested 
iteelf as a cause, but he could find no traces of that in any of the 
boilers, but none of the water-gauge openings were found to be 
choked, and the boilers were amp! wet with water less than 
two hours before the explosion. 6 disaster could not arise from 
over pressure, for the safety-valves were found to have been in 
good order, as were the junction-valves, The theory of an ex- 
plosion of gas could not be maintained, for the gas mains were 


fractured transversely in a number of places, and nowhere longi- 
tudinally. A seam rip appeared to him to be a full and natural 
explanation of the explosion. His opinion was that No. 5 exploded 
through a seam rip occurring when the gas was shut off from that 
boiler, this setting up contracting strains on the bottom plates. 

By Mr. Yarborough Anderson: His company never refused to 
insure this type of boiler, which was not an uncommon one in the 
North of England at the present time, and till within the last few 
years it was almost universal, but there was no worse type. With 
the vertical boiler the risks were controllable, though he would 
acknowledge that there was with the vertical boiler a greater per- 

tage of explosi He did not agree with the idea that these 
long boilers were better steam generators than Lancashire boilers, 
cr that they were more economical, The general impression was 
that they were more suited to the work, and were simpler. 
They were more easily cleaned. Witnese had had a fair experience 
with regard to seam rip. In cylindrical boilers they came suddenly. 





not,” Asked if he had seen one come gradually, he said he had not, 
The Commissioner said he had a man there who had seen one grow 
gradually. He had known explosions from seam rip, and men- 
tioned the explosions at Seaton Carew and the Grange-lane colliery 
near Rotherham, 

By Mr. Skinner: However many seam rips there might be, if the 


| boilers were properly repaired their safety was not lessened. His 





great objection to this type was its liability to seam rip. He 
thought these boilers up to the average of their class, but the class 
was a bad one, and the boilers were all old. 

In reply to Commissioner Smith, the witness said the boilers were 
insured for nothing like their value, but were insured for the 
purposes of inspection. The upkeep of the boilers was good. 


By Mr. Gough: The premium was reduced from £18 to £16 on | 


account of competition, The premium was not exceptionally high. 

The difference in cost of boilers would be that these long boilers 

would cost £250, while Lancashire would cost £400 or £500 each. 
The Commissioner asked the witness why, when so many seam 


rips occurred, his company did not definitely inform Mr. Walker | 


that in their judgment it was dangerous to work these boilers, 
and witness replied that they thought they were communicating 
with skilled engineers. The Commissioner again asked why the 
danger was not definitely pointed out. Witness contended that 
they had continually pointed out the risk, and danger might have 


been inferred. The Commissioner pointed out that Mr, Walker | 


was not an engineer but a layman, and reading the letters, he 
would infer that it would be safer to cut the boilers in two, or 
substitute other boilers, but that there was no imminent danger of 
explosion with his boilers. Witnees held that a layman would 
probably have asked for more information and advice, to which 
the Commissioner agreed. Witness further pointed out that his 
company were only in an advisory and not a dictatorial position. 


illiam Porritt Ingham, consulting engineer, Middlesbrough, | 
said he had been commissioned by the coroner to make an | 
investigation to guide the jury, and he read his report. He attri- | 


buted the explosion to overheating, and had found evidence thereof 
in No. 13 boiler. 
seat. The cause of overheating was probably lowness of water. 


He thought No, 5 followed No. 13, as it would be in such a con- | 


dition that a slight blow would send it off. The gas was turned cff 

that boiler, and it would be in a condition most liable to seam rip. 

He did not consider this type as a desirable one, on account of its 

liability to seam rip. 

this class. He had put down the boilers at Seaton Carew, where 

= explosion occurred which the Court found to be due to over- 
eating. 

David Watson, Board of Trade engineer, said he had made an 
inspection of the effects of the disaster on the Tuesday after the 
explosion. His opinion was that the explosion was caused by a 
seam rip in the third circumferential plate in No. 5 boiler, caused 
by the stresses produced on the seam by contraction when the 
supply of gas was cut off for the purpose of laying off the boiler 
to be cleaned, 

By Mr. Gough: He could find no indications of old flaws. He 
examined with a magnifying glass, and so far as he could see, all 
the fractures were recent, ere were no signs of overheating, 
and in his opinion there had been no overheating. He examined 
No, 18 boiler particularly, but could find no signs. He thought 
601lb. was a pressure quite high —— for this class of boiler ; 
there would be a factor of safety of 5lb. The boilers to the right 
of the chimney had been most frequently repaired, particularly 
Nos. 5 and 6, as there was doubtless a better draught, The boilers 


He thought that was the first to move from its | 


He had had experience with 51 boilers of | 


generally had suffered little from corrosion. He had had pieces 
cut out of the plates and tested. Their ductility was very small, 
but he doubted whether they were ever very much better. Best 
plates were about the lowest used formerly, and he considered them 
much too low in quality to be exposed to flames. He mentioned 
the explosion at the Bennerley Furnaces, Derbyshire, which was 
due to seam rip due to an incipient flaw. He objected to these 
| long externally-fired boilers, which were liable to seam rip, over 
which no one had any control. He had heard of seam rips which 
could not have been detected by the most careful examination. 
The patches on the plates at the Redcar works were of fair work- 
manship, 
FourtH Day. 

The Commissioner asked Mr. Watson if he, working this class of 
boiler, and of the same dimensions, and he had found last year 
that there had been six or seven seam rips in different boilers, 
would the presence of these rips make him think the boilers were 
more dangerous than they were originally ? Witness said he would 
not have worked them unless the ends had been tied together. 
That would not stop seam rip, but it would minimise the effect of 
seam rip. He could stay these boilers, but it would be difficult, 

By Mr. Hullett: The feed-water, so far as he could see, was all 
right, the boilers inside were in good condition, and had been well 
looked after. None of the repairs gave way. The feed-water was 
put into, the boilers at a temperature of 170 deg., and water for 
cooling down at 107 deg., which he thought too cold. He had 
examined all the boilers, and particularly No. 13, for signs of over- 

| heating, but could find none. 

James Clarence Scott Pease, Board of Trade engineer, who had 
| assisted Mr. Watson, agreed with him entirely. He could not find 
traces of overheating in any boilers, 

Mr. Gough, for the Board of Trade, stated that this completed 
his case, He drew attention to three previous explosions of this 
type of boiler—at Bennerley Furnaces, Derbyshire ; Grange Colliery, 
near Rotherham ; and Netherton Ironworks, Dudley, which that 
court had inquired into. 

PoInts TO BE DETERMINED BY THE COURT. 

Mr. Gough then read the points to which the attention of the 
Court was desired. They were as follow :— 

(1) Did Messrs, Walker, Maynard, and Co. place the boilers at 
the works in the charge of a duly qualified person, and were 
proper measures taken to ensure that they were periodically 
examined ? 

(2) Did Mr, Allwood, the foreman engineer, examine the boilers 
periodically, and, if not, did he cause them to be examined periodi- 
cally by competent persons ! 

(3) Were repairs to the boilers executed in a proper and work- 
manlike manner, and with a view to avoid punishing the plates? 

(4) Were proper measures taken, and was due care exercised in 
firing, feeding, and laying-off the boilers so as to avoid as far as 
possible variation in temperature in different parts of the boilers 
and the consequent straining of plates ? ‘ 
| (5) Were the boilers fitted with proper and sufficient mountings ? 
(6) Were the boiler minders employed competent to discharge 
| their duties ? 

(7) Whether the last examination of boilers, Nos. 3 to 13 
| inclusive, was made by Mr. Spencer and Mr. Potter, was a 
| careful examination made of each boiler, and were they then in 
| good working order 

(8) Were boilers Nos, 4 to 8 properly repaired by Mr. Spencer 
| in the months of March and May, 1895, respectively ! 

| (9) Whether the defects discovered in some of these boilers in the 
| years 1894 and 1895 were such as to convey a distinct warning that 
| the plates had become brittle and that there was danger in working 
| the boilers 

(10) For what purpose were the boilers insured ? 

(11) Did Mr, Levi Sutton make proper examination of the boilers 
from time to time ? 

(12) Whether, having regard to the defects found in boiler No, 6 
}on May 3lst, 1894, Mr. Sutton was of opinion that the boiler 
| could not be worked under safe conditions, and if so, did he 
| convey this opinion to the National and General Boiler Insurance Co. ? 

(18) Whether in the opinion of the Court the defects referred 
to in the last question were such as to afford a warning that 
the boilers could not be worked under safe conditions, and was 
euch a warning conveyed to Messrs. Walker, Maynard, and Co., in 
Mr. Hiller’s letter of June 8th, 1894? 

(14) If in the opinion of the Court the boilers, or any of them, 
could not be worked under safe conditions, were the National and 
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General Boiler Insurance Company justified in continuing to insure | 


them ? 

(15) Were proper measures taken by Messrs. Walker, Maynard, 
and Co. to ensure that the boilars were being worked under safe 
conditions ? 

(16) Whether in the opinion of the Court the boilers, or any of 
them, were short of water on the evening of June 14th ’ 

(17) What was the cause of the explosion and less of life ! 

(18) Whetter blame attaches to Mr. Edwin J. Allwood, engineer, 
to Mr. John Spencer, boiler smith, to Mr. John Potter, foreman 
and to Mr. William Eden Walker, Mr. Thomas Walker, Colonel 
Wm. Cuninghame, and Mrs. Sawrey Cookson, trading as Walker, 
Maynard, and Co., to Mr. Edward G. Hiller, to Mr. Lavi Sutton, 
and the National Boiler and Ganeral Insurance Company / 

(19) Whether in the opinion of the Court long, cylindrical 
externally-fired boilers are liable to incipient fractures, which 


cannot be detected upon examination by compstent persons; | 


whether such boilers when working are liable to sudden fracture or 
com rip, owing either to the development of such incipient un- 


temperature to which the several parts of there boilers aro sub- | 
= and whether, in the interests of public safety, the use of | 


ilers of this type of extreme lengths should be discontinued / 
CONTINUANCE OF EVIDENCE, 
Mr. Andrew Scott, manager at the Middlesbrough office of the 


firm, eaid that the interview that Mr. Sutton had with Mr. Walker | 


on November 15th last was not about a new boiler, but about the 
examination of three boilers at the Kilton ironstone mines, which 
the firm had just acquired. Nothing was said about explosions in 


Pennsylvania or Silesia. Mr. Walker told him the inspections at | 
Redcar should be made oftener, as they were at Messrs, Gyers, | 


Mills and Co.’s, Witness said that nothing was then said by Mr. 
Sutton about the unsafety of the boilers. He had never, directly 


or indirectly, heard that the boilers were unsafe, and the letters | 


never suggested avy danger to him. 
Mr. W. Powitt Ingham said that no evidence had been called in 


support of this testimony as to overheating, but he had several | 
practical men who might be heard if the Court desired. The | 


Commissioners thought it unnecessary. 
Edwin Allwood, the engineer, was recalled, and said Sutton and 


he had discussed seam rips. The boilers were getting gradually | 


the worse for wear, but he did not think there was serious danger, 
though they were not perfectly safe. He did not suggest that 
Mesers, Walker, Maynard, and Co., would desire to work boilers 
which were not perfectly safe.—Mr. Smith: Mr. Walker has said 
you never told them there was risk after June 8th. I did.—Are 
you prepared to contradict him on your oath? Witness did not 
reply.—Did you ever tell him there was risk, repair as you would ? 
Iam most confident I did. At the works I said the boilers were 
worse for wear, and would require some repairs.—Did you say they 
were not perfectly safe ? No, I don’t think Idid.—Mr. Yarborough 
Atderson, who was defending the firm and its officials, here said 
he felt bound to withdraw appearing on behalf of Allwood.—Mr. 


Anderson: From first to last did you ever tell Mr. Walker that | 


the boilers were unsafe, or not properly safe? I never said they 
were not safe.—By Mr. Hallett: In discussing with Mr. Walker I 
said I would prefer a two-fiued boiler of the Lancashire type. 
There was no room for it.—Did you raise any objection to another 
of the cylindrical type? Witness: I didn’t like it.—Mr. Smith 
here cautioned witness to be careful, as the matter was getting 
serious. He asked witness to state definitely whether he raised 
any objection. Witness said he did; but when asked what the 
objection was he hesitated and returned to the question of type. 
Mr. Smith said the man had given his evidence very fairly before, 
but he could not say so that day.—Mr. Smith: Did you say why 
you objected? Yes, on account of the length.—Did you refer to 
the trouble with these boilers? Yes,—When asked what he said 
to Mr. Walker, he said he referred to the question of type.—Mr. 
Smith : You must answer the questions or I shall have to deal with 
you in some way or other.— Witness said he had had two or three 
conversations with Mr. W. E. Walker, and Mr. Walker wanted the 
matter to stand over fora while, Witness did not think that the 
letters from the insurance company exactly showed that the 
— were in a serious state. 

r. Yarborough Anderson, on behalf of Messrs. Walker, May- 
nard, and Co., said that up to 1889 the works were managed by 
Mr, Thomas James, who wasa partner. In that year Mr. James 
died. He was one of the foremost blast furnace engineers in the 
district, After his death, Mr. W. E. Walker became head of the 


fractures or to the stresses produced by the unequal | 


| 

firm, and when he commenced he found in use boilers which at one | Mr, Anderson contended it was the insurance company, who had 
time had been universal in the district. It was not for him to | not done their duty. If the boilers were dangerous, why did not 
contest that they were the most perfect type or not. The general | they say so in explicit terms at once? That was what they were 
opinion was that they were not the most perfect type, but they | paid for. He contended that neither Mr. Walker, the firm, nor 
| were nevertheless of good substantial construction, made by the | the officials, were morally responsible for the disaster, Counsel 

best makers, and reasonably fit for the work they were called upon | pointed out that the overheating theory of the explosion had 
| to perform. Twenty or thirty years ago there were nore other | altogether broken down. Another matter of great importance to 

employed in the district, and they worked safely. All that a | the trade of the district needed to be considered. Mr. Gough, on 

manofacturer had to do in conducting his works was not to adopt | behalf of the Board of Trade, asked the Commissioner to condemn 

every new thing that came up, but he was bound to haveeverything | the type of boiler which had been used at the Redcar Works. He 
| reasonably fit for his work, and have his establishment managed by | would ask the Court not to do such a thing. 

competent persons, Mr. Walker took all reasonable precautions | Mr, Commissioner Smith: It is not a question of injuring the 

to carry on his business safely, and the question of cost was never | trade, but of injuring the workmen. There can be a resurrection 
| considered. He would have competent persons, and, further than | cf trade, but we cannot restore those to life who may be killed. 


that, he arranged for independent inspection of his boilers. He Fura Day, Juty 207, 


| therefore insured the boilers for £500—a mere nominal sum com- | 
Mr. Edward George Hiller, chief engineer of the National Boiler 


pared with the amount these boilers cost. It was the duty of the | 
| independent inspectors to report to him when the boilers became | Insurance Company, said he ap’ for his company and Mr. 
Satton, bis | adviser having diss pointed him, The accident was 


| dangerous. Counsel then went through the reports of the 

| inspector to the insurance company, and from the company to | without parallel in this country. is company were most desirous 

Messrs, Walker, Maynard, and Co., and he pointed out that from | that the matter should be sifted to the bottom, and they recognised 

first to last the word ‘‘ untafe” or ‘‘ dangerous” was never used in | that that Court had rendered a great public service by the 
thorough and impartial way in which the inquiry had been con- 


| the company’s letters to the frm. Mr. Walker was not an en- 

| gineer, but a layman, and to him the insurance company’s letters | ducted. The decision would practically determine the future of 
| never conveyed any idea of danger. He had no warning from the | these long externally-fired boilers. He contended that Mr. Sutton 
source which he relied upon as independent advisers. There was | had faithfully done his duty ; he was a man of much experience, 
nothing in the insurance reports that should have aroused un- | and whatever responsibility there was for the disaster would not 
| easiness in the mind of a layman like Mr. Walker. The company | attach to Sutton. He would call attention to the care that his 
should have stated definitely that the boilers were dangerous above | company took in their work. Other Board of Trade inquiries in 
the unsafety of the class. They paid for independent judgment. which the company was involved would show that. Respecting 
In 1894 the interpretation of the letters from the insurance | the report of June, 1894, with regard to No. 6 boiler, after care- 
company was that if you are going to substitute, the Lancashire | ful consideration he formed the opinion that the plates were 
| boilers are the best, but nowhere is the note of danger struck. | becoming brittle, hence there was liability to fracture. He did 
The insurance company, in regard to ceasing for several years to | not regard the brittleness as amounting to imminent danger, but 
| press upon the firm the advisability of changing boilers or altering | it was an objectionable feature, and increased the liability to 
them, said they could not be always hammering on the same nail. | seam rip. He came to the conclusion that the boilers were up to 
| Instead of hammering they approved the condition of the boilers. | the average of the class. He did notr them as abnormally 
They recommended the Lancashire bofler, and yet accepted the | dangerous or he would have said so, Mr. Watson testified that 


insurance of the new boiler that was put down. | the plates had never much ductility, and in fact had 
Mr. Howard Smith: They could not condemn the new boiler | not deteriorated much. There were a pal number of seam rips, 
sufficiently serious to alter 


but they were not, in his judgment, 
| their conditions compared with the normal conditions of boilers 
of that types, even recognising that the seam rips were uncon- 
trollable. He had advised the firm to substitute other boilers, 
| advice which, had it been followed, would have prevented the 
explosion. Mr. Walker said he relied on the insurance company 
for advice, Why, then, did he not follow it, but accepted outside 
advice instead? We advised internally-fired boilers, but when a 
new one was wanted he put down a boiler of the old type. 
Mr. Walker did not put himeelf in the company’s 
hands, and when he took other advice he, and not the 
insurance company, should be held responsible. It had been 


because it was built of et2el and much better than the older ones, 
but they said again they preferred the Lancashire boiler. 
| Mr. Anderson said that when Mr, Sutton stated he bad verbally 
advised that the type was dangerous and that these particular 
boilers were abnormally dangerous, his evidence could hardly be 
| credited, for it was no part of bis duty to verbally advise any firm. 
It would not be left for a casual conversation such as he had with 
Mr. Allwood in his house to show that the boilers were abnormally 
dangerous. Counsel held that as the insurance company had not 
| communicated to the firm that the boilers were dangerous they 
| were responsible for all the mischief that had occurred. Mr. 
| Sutton was mistaken as to his account of his interview with Mr. 
Walker on November 15th, 1894. The letters following showed said that their letters were not sufficiently explicit, but it was 
| that what Mr, Sutton went about was not a new boiler, but to give | evident that their letters were understood by Mr. James; 
information about three boilers at the Kilton ironstone mines. Mr. | Allwood, too, understood it. Their letters were a string of 
| Walker and Mr. Scott gave 4 true and full account of this interview, | warnings to a technical mind, and they could not be held respon- 
}and, further, Mr. Sutton would never have left it to a casual | sible if Mr. James’s successor was not as competent as he had been. 


| interview to call attention to the serious state of the boilers. No | Why did not Mr. Walker ask their advice when he wanted to put 
down another boiler, but ignored it? He did not think that there 


| doubt Mr. Sutton had talked about the Pennsylvanian and Silesian 
was an engineer in the district who was not as fully alive to the 


| accidents with Mr, Allwood, the engineer, and was mixing up the 
| two conversations. Counsel dwelt upon the fact that Mr. Walker, danger of seam rip as the insurance company itself. Mr. Hiller 
| having a competent engineer and staff, had a right to expect his | asked the Court to explicitly condemn the long, externally-fired 
works to be properly carried op, and they were properly carried | type of boiler, such as those that exploded. If the type were 
on. Mr. Watson’s evidence had shown that the boiler book showed | condemned it would be a tower of strength to those who were 
that the repairs had been properly carried out, and no one denied | advocating a safe type of boiler. In conclusion, he held that the 
that Potter and Spencer were competant men. As regarded Mr, | evidence did not show they were in any way to blame. 
Allwood, he was a capable man as an engineer, and did his work Mr. Commissioner Smith complimented Mr, Hiller on the 
well. For that he was entitled to credit. Before he got into a | admirable way in which he had ducted the def of hi 
confused state in the witness-box that morning he most distinctly 
said he was never afraid of the boilers. He never flinched from his 
work, and had no personal fear, | Mr. Gough, replying for the Board of Trade, commented on the 
Mr. Commissioner Smith said he did not attach much importance | fact that there were only two steam gauges. He held that the 
to people not feeling fear at their regular work ; they got used to | evidence showed Mr. Satton to be competent, and that the 
it, and never thought of it. | insurance company did more than they were competes to do, in 
Mr. Anderson: Allwood appeared to have no apprebension of | that they gave advice which was not accepted. th regard to 
ngineer | condemnation of this type of boiler, he thought boiler owners were 





is 
| company. No one could have conducted it better, and he did not 
| lose anything by not having a barrister. 


danger of explosion. The reports did not convey to an e 
the idea of danger. He had never man externally-fired boilers | glad to adopt any recommendations of the Board of Trade in the 
before he went to the Redcar Works, but he had the reports of the | interests of public safety, and upon the evidence before Ly wad 





the present and other inguiries, he held there was. suffi 


ipsurance company before him, and he, like Mr. Hiller, did not : 
ine ‘ Q grounds for comdemning this type as unsafe, If Mr. Smith con- 


apprehend imminent danger. If there were blame in the matter, 
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sidered the boilers of that type could not be worked under safe 
conditions, he asked him to say so in no uncertain terms, and 
suggest substitution of internally-fired boilers, in order to show 
manufacturers their full liability in the matter, and if not then to 
make such recommendations as he considered would prevent such 
a serious disaster in the future. The evidence showed there was 
little difficulty in staying this class of boiler, and that though it 
would not prevent seam rip it would minimise the effects of it. 


SixtH Day, JULY 22ND.—JUDGMENT. 


Mr. Howard Smith, in delivering judgment, expressed the deep 
sympathy of the Commissioners with the relatives and friends of 

ose who had lost their lives in that most disastrous explosion, 
and in doing so they spoke for the wholecommunity. He thanked 
the surveyors and the solicitor of the Board of Trade for the care- 
ful manner in which the case had been prepared. He then pro- 
ceeded to describe the works, and more particularly the boilers 
and their fittings, giving their histories, &c. He said the fifteen 
boilers were insured with the National Boiler and General Insurance 
Company, Manchester, for £500 on the group, at a yearly premium 
of £16, which had been. reduced, owing to competition, from £18, 
Mr, W. E. Walker had said his main object in insuring was to 
obtain regular and independent inspection from the insurance 
company, and Mr, Hiller was quite aware of this. The premium, 
Mr. Hiller stated, was really devoted mainly for examination by 
their inspectors, and a very small portion was assigned for com- 
pensation. The Commissioner then described the duties of the 
various officials of the company, and went through the most impor- 
tant part of the correspondence between the insurance company 
and Messrs, Walker, Maynard, and Co., and the principal com- 


munications of Mr. Levi Sutton to his principals with respect to | 


these boilers, With respect to the interview between Mr, Sutton 
and Mr, Walker at Middlesbrough on November 15th last year, 
there was some difficulty and conflict of evidence. The whole of 
the material parts of this interview were denied by Mr. Walker, 
and also by Mr. A. Scott, the cashier, who was present all the 
time, and what they eaid was corroborated by subsequent corre- 
spondence, Nothing, it was alleged, had been said, directly or 
indirectly, about the boilers at Warrenby. Had Mr. Sutton said 
they were in an abnormal condition, Mr. Walker's position would 
have been very serious indeed ; and they—the Commissioners— 
believed that Mr. Sutton had conscientiously told them what he 
thought to be true, but, cn the other hand, Messrs, Walker and 
Scott denied it on oath. They had doubts as to what passed at 
the interview, but bad to be guided by the evidence of the party 
who denied rather than by him who affirms. It had, therefore, 


not been proved to their satisfaction that any specific warning | 


as to the condition of the boilers bad been given by Mr. 
Sutton to Mr. Walker at the interview. With regard to 
Aliwood, the disasters in Pennsylvania and Silesia had been 
mentioned, but Allwood stated that he had never been told that 


these boilers were abnormally unsafe, but only as unsafe | 


as boilers of that type usually were. Here was a conflict of evi- 
dence upon which the Commissioners would express no opinion, 
Allwood, however, appeared tu have had some apprebension as to 
the safety of the boilers of that type, and this was further evi- 
denced by the fact that he had determined to have new bottoms 
to some of them. 


of the firm of bis Ss but when he was re-called he 
alleged that he had hai 

the purchase of No. 15 boiler, and had stated that a Lancashire 
boiler would be safer, while he had called attention to the troubles 
they had had with the other boilers. He had told Mr, W. E. 
Walker that the boilers were unsafe, he said, and he might have 
told Mr. Tom Walker, but both these gentlemen denied this. 
was impossible for the Court to say whether these remarks were 


made or not, but one thing was clearly established, which was that | 


Allwood himself was apprehensive of the safety of the boilers, 
The Commissioners had no doubt that there was plenty of water 
in the boilers on the night of the explosion, and that Barker was 
a competent and diligent boiler-minder, while Ayton was an intel- 
ligent engineman who had attended to his work and given proper 
instructione. 

Causes of explosion.—The Board of Trade Surveyors were of 
opinion that the explosion was due to seam rip in No.5 boiler, 
caused by the stresses produced at the seams by the contraction of 
the bottom of the boiler in cooling, shortly after the gas was shut 
off for the pi of laying. off No. 5 tobe cleaned. It also 
appeared that. the feed supply had not been shut off up to the time 
when the explosion occurred, and possibly the admission of cool 
water into the boiler after the gas had been turned off while the 


When be was first called before the Court he | 
had not, as far as could be understood, acquainted any member | 


interviews with Mr. W. E. Walker about | 


It | 


stop valve was open, and the boiler in communication with the 
others of the group, tended to cool the bottom more quickly than if 
the feed had been shut off at the same time as the gas, and so in- 
tensified the stresses at the bottom seams. The plate that first 
gave way was one of the original plates of the boiler. It was 
reduced ,\;in. below the original thickness, but the reduction in the 
thickness had hardly any appreciable effect in producing the ex- 
plosion. The explosions of the other boilers of the group were due 
to the effects produced by the explosion of No. 5, their extreme 
length rendering them less able to withstand any severe shock under 
steam pressure. Boilers 3 to 12 had all given way at the third 
circumferential seam, and No. 13 at the fourth, and No. 14 had 
its side crushed in. Dealing with the verdict of the coroner’s 
jury, which was that the explosion was due to overheating, the 
Commiesioner said it was the only one they could arrive at on the 
evidence before them. Mr. W. P. Ingham, consulting engineer, 
Middlesbrough, who was requested by the coroner tu make a 
report on the explosion, gave evidence that No. 13 was the boiler 
that first exploded, and that the accident was due to overheating, 
caused by paar of water. He held before the Commicsioners 
that the boiler had given way at the sludge, and then overheating 
followed asa consequence, Mr. Ingham stated that he found 
indications of overheating, but neither Messrs. Watson, Peese, 
Hiller, Sutton, or Allwood, had found any signs of it, but they 
were of opinion that the cause was seam rip in No. 5 boiler. The 
Commissioners themselves had made a careful examination of the 
boilers, and were bound to say they had found no signs cf over- 
heating in No. 13 boiler, or any other boiler. On the evidence 
before them the Commissioners must regret the theory of Mr. 
Ingbam, at the same time thanking him for his evidence, which, 
from former experience, ber knew to be of value. The idea of an 
accumulation of gas exploding in the flue also must be rejected, 
having regard to the fact that the flues were not fractured longitu- 
dinally, but transversely. The Court found that the explosion 
occurred in No. 5 boiler, and was caused by seam rip. By the 
force of this explosion the other boilers were suddenly deprived of 


| the support afforded to them by the brickwork and the side 


brackets which were displaced, and instantaneously developed 
seam rips. The iron of these boilers was of poor quality—this did 
not apply to No. 15—but the plates were in g condition, and 
had not materially diminished in thickness. The boilers had 
been well looked after, cleaned, examined, and repaired in a 
manner to avoid punishing the plates. The fittings of the boilers 
are all right, but each of the boilers should have been fitted with 
a steam pressure gauge. 

Condemnation of long externally-fired boilers. — That brought 
him to No, 19 of the points which the Board of Trade 
required the Commissioners to answer. Mr. Anderson had 
objected to their answering that point, especially the last part, 
whether, in the interests of public safety, the use of boilers of this 
type of extreme length should be discontinued. He held that it 
was beyond their functions to give any such decision, and that it 
would seriously affect the trade of the district. Mr. Hiller, on the 
other hand, pressed them to give a decision. The opinion they had 
formed was derived from the evidence given in the present and 
other cases—at Grange, Netherton, and Bennerley. In the present 
case all the skilled witnesses expressed the opinion that long 
boilers of this type were liable to develope seam rips which could 
not always be detected. The risk of explosion was real, and 
such boilers had not a sufficient margin of safety. If they were 
to act on the uncontradicted evidence of the skilled witnesses 
who had appeared before them, they could not but come to the 
conclusion that, in the interests of public safety, the use of 
| boilers of this type and of about the same length should be dis- 

continued. These boilers might be safer if they were stayed from 
end to end, and the Commissioners did not see that they could 
| not be stayed. The presence of the stay would not prevent 
seam rip, but it would diminish the risks of explosion. To con- 
| tinue them without stays would be very grave. They therefore 
answered No, 19 question of the Board of Trade in the affirma- 
tive, and on the evidence before them, they could come to no other 
conclusion, 

Parties blamable for the explosion.—The Commissioners ex- 
operated the boilersmith, foreman, and Mr, Levi Sutton, 
inspector for the insurance company, the last of whom had 
most efficiently performed his duties, and the Court failed 
| to see that he was in way responsible. hh regard to M 


r. 
| Wm, Eden Walker, the evidence did not convince the Court 


| that it was really brought to his mind that the boilers were 
| dangerous. He hdd stated that the main object of the insurance 


| was to obtain periodical inspections and advice, and the position 
| he had taken up was accepted by Mr. Hiller, "on bebalf of the 


insurance company. The Court had decided that, not being an 
engineer, the reports furnished to him did not convey to his 
mind the fact that the boilers were dangerous. If he had 
known this he would have been seriously to blame. With 
regard to Mr. Allwood, the Commissioners decided that he wasa 
duly qualified person, competent to take charge of the boilers, and 
that Mr. Walker was justified in engaging him. Mr. Walker was 
not personally to blame for the explosion, nor were the members 
of the firm. Allwood was a man of considerable experience, but 
he had had nothing to do with externally-fired boilers before he 
came to the Redcar Works. In most respects he had efficiently 
| performed his duties connected with the upkeep of the works and 
the repairs of the boilers. In this respect he was worthy of com- 
mendation rather than blame. After a short experience in the 
| working of the boilers he had grave doubts about their safety, 
| and especially was this the case in the last year. He had formed 
his opinion as to what ought to be done, and that without 
advice from Messrs, Sutton and Hiller, he should have 
warned his employers in distinct terms that it was un- 
safe to work the boilers. Whether he did so directly or in- 
directly the Commissioners were unable to say. He should have 
insisted on the discontinuance of the uee of these boilers ; that was 
a duty he owed to himself as an engineer, it was his duty to his 
employers, and especially to the men employed at the works. It 
seemed to the Court, from the manner in which Allwood gave his 
evidence, and for other reasons, that Allwood was afraid to con- 
demn the boilers lest he should thereby offend his employers. He 
appeared, therefore, not to have behaved as an engineer. His 
conduct was due not to incompetency, but irresolution, and from 
fear of compelling his employers to incur additional expense. 
Whether he had reasons for such fear was best known to himself 
and them. The Commissioners considered his conduct in this 
respect reprehensible, Allwood knew the boilers were dangerous, 
and he was to blame for not insisting on their condemnation. In 
the judgment of the Court he had been negligent in the discharge 
of his duties, and this neglect had led to the explosion. For this 
negligence Messrs. Walker, Maynard, and Co, must be held 
responsible, Allwood’s negligence was not of a very culpable 
nature that should expose him to further penalties other than the 
censure of that Court. With regard to the National Boiler and 
| General Insurance Company, Manchester, with whom Messrs. 
Walker, Maynard, and Co, had insured their boilers for inspection 
and advice, they had sent frequent ications to the firm res pect- 
ing seam rip, and had made recommendations to alter or substitute 
the boilers; but the Court were of opinion that they had not used 
la e in their communications which would have admitted of 
no doubt that there was real and immediate danger of explosion. 
If they had done so, in all probability the firm would not have 
continued the boilers, and the explosion would not have happened. 
The Court admitted that the insurance company’s language would 
certainly have conveyed the idea of danger to an engineer; bat 
they were not explicit enough for one not an engineer. It was not 
clear that Mr, Hiller was justified in assuming that thé letters 
would be read by an engineer. The Commissioners could not 
| understand why the presence of danger was not pointed out dis- 
| tinctly. The letter should have said. ‘‘ Your boilers are 
| dangerous.” The yi oe gg in 1887 and 1888 alluded 
| to the danger of the béilers; but between 1888 atid 1893 
| it was not alluded to. Mt. Hiller had stated that duriog 
| that time he did not consider the danger inherent to that 
| type of boiler had beet éxceeded; and the contention of his 
| company was that théy could ‘hot refuse to insure as long as they 
| insured any boiler, but they would only take a small pecuniary 
| risk. Mr. Hiller, or those Who were advising the insurance 
| compény, seemed to have forgotten the age of the boilers. The 
| Commissioners had asked themselvés the question why; if the 
| company was anxious, as they undoubtedly were, that the use of 
| these boilers should be discontinued, they did not, except on rare 
| cecasions until 1893, refer to the matter. It was urged by Mr. 
| Hiller that they could not be always hitting the same nail on the 
| head, but the Court did not agree with that, especially as Mr. 
| Walker wanted inspection and advice. It was true that the 
| insurance compen were merely advisers, but they did not stand 
| in their strictly legal position and say their duties ended there, 
| They gave advice, but they had no power to compel its adoption. 
| That was true, but the Court held that they should have given their 
| advice in more distinct terms and said, “ There is danger.” Mr. 
| Hiller had said there was not abnormal danger above the unsafety 
| of the type. The Court held that there was, and that the line of 
| immediate danger had Lag Bove when Mr. Sntton said the 
| nature of the in the plates was entirely gone. The 
‘letters that follow after that date did rot appear to be more 
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explicit than those sent seven years before. The Court think that 
in 1894 the insurance company should have used language that 
would have admitted of no douvt. Their conclusion was that the 
insurance company were to blame, but the Court did not think it 
necessary to apportion blame on any officers of the company. 

Mr. Gough asked for the costs of inquiry, which altogether 
amounted to over £400. 

Mr. Commissioner Smith thought it was not fair that the whole 
of the cost of the inquiry should be borne by the public. No one 
could say that that inquiry was not necessary. e importance 
of it would be ssen from the fact that the coroner’s jury, from 
the evidence before it, found the cause to be accidental, and a 
false impression had gone abroad, whereas that Court had ascer- 
tained that the cause of the explosion was not accidental at all. 
The Court did not wish either of the parties to pay the whole 
costs. The case was not the worst by any means that had come 
before them, and the Commissioners thought the justice of the 
case would be met by ordering Messrs. Walker, Maynard, and Co. 
A yd £200, and the National Boiler and General Insurance Co. 

, towards the costs of the investigation. 

The Commissioners each made a contribution to the Relief Fand 
before leaving. 

The inquiry was attended by a number of local engineers, and 
also the officials of various boiler insurance companies, among the 
latter being Mr. Fletcher, of Manchester ; Mr. Lingridge, of Man- 
— i Mr. S. H. Horsley, Yorkshire Boiler Insurance Co., 

radford. 








STEAM PIPE SAFETY VALVE. 


THE effects of the sudden release of very large quantities of 
steam when a steam pipe fractures have often been the cause 
of explosions and of great loss of life. To minimise the effects 
of such fractures or steam pipe explosions the safety valve 
illustrated below has been brought out by Messrs. Grossmith 
and Otto, and is being introduced into this country by Mr. 





























Figs. 1 and 2-STEAM PIPE SAFETY VALVE 


Richard Simon, Nottingham. The valve is fitted next the 
ordinary stop valve, or close to the boiler, and ordinarily is 
idle, the steam passing through it into the steam pipe 
unaffected. The valve B shown in section has cast with its 
wings an open cage with a bottom plate, A. The weight of 
the valve is balanced by the weight Q on the lever R pivoted 
at F. So long as the steam is passing through to an engine 
the valve is balanced as against steam pressure, but immedi- 
ately the steam is free to escape, as when a pipe bursts, and 
the resistance to steam outlet is small, the valve is un- 
balanced, the rush of steam acting on the flat bottom, A, of 


Fig. 3—-STEAM FIPE €AFETY STOP VALVE 


the valva cage instantly closes it, and the steam outlet ceases. 
Tae engraving, Fig. 1, shows the valve as designed for marine 
purposes, and with chain for occasionally closing it to keep all 
free, but it is made for other applications and of different 
forms. When the valve has been closed the steam pressure 
keeps it on its seat with great total pressure, and to open it 
again the bye-pass G, Figs. 1 and 2, with cock K, is inserted, 
so that balance may be restored by opening K. Fig. 3 shows 
the invention applied to stop valves. Mr. Simon is also 
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THE WATERLOO AND CITY RAILWAY. 


THE pressing need for a means of rapid communication 
between Waterloo Station and the City has been admitted for 
years. The extension of the South-Eastern Railway to 
Cannon-street, the construction of the Metropolitan, which 
has enabled passengers arriving at Paddington, St. Pancras, 


or King’s Cross, to proceed to Moorgate-street without delay, 
and the prolongations of the Great Eastern, and the London, 
Chatham, and Dover Railways, have given to nearly all other 
lines an advantage over the South-Western, in competing for 
the suburban traffic. 

In 1881 it was estimated that 797,000 persons entered the 
city of London daily. In 1891 this number had increased to 
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Fig. 1—-MAP SHOWING ROUTE TAKEN BY THE WATERLOO AND CITY RAILWAY 


additional traffic. It is true that the railway from Charing 
Cross to Cannon-street enters Waterloo, but it would not be 
| possible to run a five-minute service on it from that station 
to the City, and even this would hardly suffice to accommo- 
the growing traffic. For these reasons and others, the 
directors of the South-Western have felt that it would be 
very advisable for them to obtain a separate access to the 
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PLAN OF TERMINUS AT WATERLOO, UNDER PRESENT STATION 


City. Atone time a tunnel like that of the Metropolitan 
Railway was contemplated, but it was seen that the cost 
would be so great, that it could not possibly be remunerative. 
The next project was for an overhead railway to the Royal 
Exchange. It was to have cost £3,600,000, and considering 
the expense of building another bridge across the Thames, 
and the value of the land which would be required for the 
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1,186,000, so that by the end of the century we may reckon 
on & daily average of 1,800,000. About half the number are 
conveyed by rail, and one-half of these come in between 
8 a.m. and 11 a.m. 

The crowded state of Cheapside, and the other thoroughfares 
leading to the centre of the City, shows that there is not scope 
for any great increase in the omnibus service during these 
hours; and as the tendency of Londoners is to live at 
greater distances from their work, it may safely be said that 





introducing Hoerenz’s automatic damper regulator. 


the railway companies will have to deal with the bulk of the 
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Fig. 3—-TUNNELS UNDER 8&.E.R. NEAR WATERLOO 











SECTION AB, Fig. 10 


terminal station, it is doubtful whether even this sum would 
have been sufficient. 

After a great deal of careful consideration, the directors of 
the South Western Railway arrived at the conclusion that 
the new line would have to be constructed on the Greathead 
system, Accordingly the Waterloo and City Railway Com- 
pany was formed, having the same directors as the South- 
Western Railway, of which it will practically form a branch. 
Mr. W. R. Galbraith, M.I.C.E., the consulting engineer of 





the South-Western, and Mr. J. H. Greathead, M.I.C.E., are 
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the engineers for the new line, and Mr. H. H. Dalrymple- 
Hay, A.M.I.C.E., is the resident engineer. In 1892 six Bills 
were laid before Parliament for the construction of railways 
in the metropolis on the Greathead system. The subject was 
considered so important that the two Houses appointed a 
joint committee to deliberate on the six schemes, including 
their construction, and the proposed methods of traction. The 
committee reported in favour of all the six Bills, but the 
Waterloo and “| is the only one of these lines that has as yet 
been commenced. Its total length will be 1 mile 4 furlongs 
150 yards ; the estimated cost of land and works is £500,000, 
or, including hydranlic lifts and electric rolling stock, about 
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£600,000. The public, and even our legislators, do not always 
consider that if they are to have cheap fares a line must be 
constructed cheaply. For instance, the representatives of 
the London County Council, and of the City Corporation, 
both pressed upon the joint committee that the tunnels ought 
in every case to be of sufficient diameter to permit of 
ordinary rolling stock passing through them without 
difficulty. The promoters argued that junctions with ex- 
isting lines could not be used even if made; and that 
the extra cost of widening the tunnels to 16ft. diameter, 
which would certainly not be less than £100,000 per 
mile, would swamp the scheme; but the City and 
County Council both persisted. However, the committee 
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refused to accept their recommendations, otherwise it is 
probable that the line would never have been commenced. 
Even more extraordinary was the proposal of General 
Hutchinson, late inspecting officer of the Board of Trade, 
who considered that railways passing under the river should 
be required to construct their lines in double tunnel, one 
within the other, “‘ for greater strength, so that ifa train ran 
off the line and broke the inner skin, there would be the 
outer skin still left to prevent the percolation or intrusion of 
water into the tube.” As every tubular railway now or 
hereafter constructed in London will help to relieve the 
congested surface traffic, the representatives of every public 
body or institution should do all in their power to facilitate 








UNDER PRESSURE IN THE AIR LOCK 


the work instead of raising obstacles. It seems probable that 
lines of this description will be required in other large cities 
as well as in London ; and if by reasons of arbitrary stipula- 
tions their cost is increased to a point at which they cease to 
be remunerative, capitalists will have nothing to do with 
them, and the taxpayer will have to find the money required 
for their construction. 

Fig. 1 shows the route taken by the new line from Water- 
loo to near the Royal Exchange, where the station under- 
ground will be built to accommodate both this railway and 
the Central London, which as we previously mentioned, is 
on the point of being commenced. ‘The details of the 
route will be seen more clearly on Figs. 2,4, and 5, It com- 
mences under Waterloo Station, where the rail level will be 








36ft. below that of the South-Western Railway. Here, as 
seen on Fig. 2, are the arrival and departure platforms, which 
are at right angles to those of the South-Western, and extend 
under that i. of the station covered by platforms 1 to 6, 
and beyond No. 1 nearly as far as the South Station. 
There will be staircases and inclined passages from dif- 
ferent parts of the present Waterloo Station to the one 
below, but these have not been shown on Fig. 2, The 
line will be prolonged past the end of the platform to the 
south side of James-street, abutting on the Lower Marsh. | 





As a rule the horizontal distance between the outsides of 
two tubes will be about 4ft., but soon after leaving Waterloo 
it has been necessary to reduce this to 2ft. at the point where 
it es under the Charing Cross and Cannon-street branch 
of the South-Eastern—see Fig. 3. The abutments carrying 
the arch are underpinned, and by bringing the tubes closer 
together it has just been possible to pass between them 
instead of under the foundations of one of them. The five 
chain curve extends to this point, and then a short piece of 
straight commences, passing under property which has been 

purchased on the south side 


Fig. 9 of the York-road. In cross- 

| es ing the Waterloo Bridge- 

wah 7s Paes. BAdee dy ig ORS. road another difficulty was 
aa a yes ‘1 Ld encountered. In1893, con- 
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Tunnels 


From this point to Aubyn-street, a distance of about 350ft., | 
will come the terminal, or shunting sidings, and also the | 
generating station, including engine-house, boilers, flues, &c. | 
The South-Western Railway station is really built on an im- | 
mense viaduct, of which the piers pass through some 16ft. of | 
made ground, consisting of black mud, into ballast. These | 
piers will all require to be underpinned, where they are above | 
the new line ; which will, at the station, have two separate | 
arches, one for the up and the other for the down line. | 
There will be inverts under these arches consisting of four or 
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He ' | sequently long after the 

| plans had been deposited, 
the County Council deter- 
mined to take up the exist- 
ing sewer and to reconstruct 
it at a lower level. This 
entailed the lowering of the 
whole line up to this point, 
including the underpinning 
at Waterloo Station, which 
will have to be carried to 
a depth of 3{t. 9in. below 
what was originally in- 
tended ; and, of course, pas- 
sengers will have to walk 
to this greater depth, since 
at this end there are to 
be no lifts. Passengers 
will pass from the differ- 
ent platforms of the South- 
Western Railway to those 
of the Waterloo and City 
partly by steps and partly 
by inclined passages. 

At the commencement of 
the line the two tunnels 
will be on the same level. 
The gradient, as far as the 
end of the first curve, will 
be 1 in 710, rising towards 
the City. Thence the tun- 
nels drop at 1 in 60 to the 
South - Eastern Railway 
| bridge. Here the levels of 
| the two tunnels vary; the 
up, or western line, des- 
| cends at an inclination of 
1 in 30 for 900ft., whilst the 
other, or down line, con- 
tinues at 1 in 60. The 
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% YY xi'| NN object of this rapid descent 
i! Ys | \N | is to get one line as soon 
tf | Yy 2 +i NSS as possible out of the water- 
Ff bearing ballast into the 


impervious clay. It will be 
observed that this incline 
of 1 in 30 is with the load, 
y ss mi \’  thesteepest gradient against 
the load at any part of the 
line being1lin 60, Attheend 
of the 900ft. the up tunnel 
falls 1 in 120 to Broadwall, and then 1 in 800 to the shaft, 
The other tunnel has a regular descent of 1 in 550 from 
Broadwall to the shaft, whence they are both on the same 
level to the City station. From the shaft the lines are on a 
level for 100ft., and then rise 1 in 800 for 1300ft., to a point 
opposite the Times office. The rise for the rest of the line is 
1 in 88 to the commencement of the station, which will be 
between Queen-street and Bucklersbury, under the roadway 
at the upper end of Queen Victoria-street, close to the Mansion 
House. The platforms here will be 330ft. long, and beyond 
them there will be a single 


be shunting line 300ft. long, 
== on @ five chain curve, and 
: se rising 1 in 100. The rail 
a level at the City station will 

i NN be 65ft. below the surface, 


Ss with which it will be con- 
N nected by hydraulic lifts. 
\ After crossing the Water- 
\ loo Bridge-road, the line 
|) will keep under Stamford- 
street till its intersection 
with Hatfield-street, where 
it bends to the left in a five- 
chain curve, followed after 
a short interval of straight 
by a nine-chain curve to the 
right, which bringsit to,the 
Surrey shore of the 
Thames. It passes under 
the river in a north-easterly 
direction, and has no curve 
1 till it reaches the Middlesex 
SY side, just opposite the City 
SS of London School. Here 
\ a nine-chain curve to the 
right takes it under the 
Metropolitan District Rail- 
way, where the rails will be 
53ft. below those of the 
existing line. Still keeping 
under the roadway, and 
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Fig. 1O—CONNECTION BETWEEN UP AND DOWN LINES 


five rings of ordinary bricks set in cement; the inverts 
serving not merely to distribute the pressure, but to keep 
back the water with which the soil at this part is permeated. 
From No. 6 South-Western platform the new line begins to 
curve to the right, the radius of the curve being five chains, 
measured to centre between the up and down line. From 
this point till it passes clear of the station, just under No. 10 
platform, there will be cross girders between the side walls 
to carry the piers. This part of the construction will be 
‘‘cut-and-cover’” work, combined with underpinning. The 
regular tunnel work commences at the east side of the 
Waterloo approach, just before Cross-street, and close to the 
general office of the South-Western Railway. 





.. 17-6 Centre to Centre of Tunnel ----- 


just clearing St. Paul’s 
station, it follows the line 
of Queen Victoria-street, 
and will therefore, from 
St. Andrew’s-hill to Fri- 
day - street, be exactly 
under the District Railway, the difference between the rail 
levels at this part being 45ft. to 53ft. 

Figs. 6, 7, and 8 show the construction of the tubes. They 
are in sections 20in. long, each section consisting of seven 
segments, and a key piece at the top. The longitudinal 
joints are planed, and are radial to the centre of the tunnel, 
excepting the sides of the keypieces, which are parallel and 
vertical, so that they may be inserted more easily. The 
segments are joined together, and the separate sections are 
also connected by means of turned bolts lin. diameter. 
There is no packing between the segments, but between each 
section there is a strip of creosoted wood jin. to din. thick. 
From the shaft towards the City the internal diameter of 
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the tubes is 12ft. 1Zin , and the external diameter 13ft.; but 
towards Waterloo, in order to ensure that the carriages shall 
not foul the sides in passing round the five-chain curves, it 
has been necessary to make the internal diameter 12ft. 9in., 
and the external 13ft. 7jin. The horizontal distance apart 
is in both cases 17ft. Gin. centre to centre, except where 
they have to be brought closer together at Cross-street as 
described above. 

Figs. 9 and 10 show the connections between the up and 
down lines, for the convenience of platelayers, &c. There 
will be six to Fig. 9 at regular intervals from Upper Ground- 
street to the City station. Fig. 10 is a specially designed 
communication at the intersection of Broadwall and Stam- 
ford-street ; the difference in level at this point being Qft. 
At the places where these openings are made the tunnels 
will both be in the London clay, so that there will not be any 
fear of the infiltration of water. Between Broadwall and 
Waterloo there will be no connections between the up and 
down lines. 

Some little difficulty was experienced in determining suit- 
able stations for setting out the tunnels. Early in 1894, Mr. 
Hay measured a base line on the Victoria Embankment; one 
point at Blackfriars and the other 1253ft. towards the 
Temple. From this it was possible to triangulate to an 
observatory placed on the Skin Hospital at the corner of 
Hatfield-street. But from this latter station the Blackfriars 
end of the base line could not be seen, so that it became 
necessary to fix a point further back on a building in New 
Bridge-street. Before this could be done, another point on 
the Surrey side was needed. When the triangulation was 
finished, a second or check base line was measured across 
Blackfriars Bridge, and the difference between the measured 
and calculated lengths of this second base line was only in. 
All measurements were taken with steel tapes. The progress 
of the work, and the special appliances used, will be described 
in a future issue. 

(To be continued.) 








AN IMPROVED SYREN. 


THE accompanying engravings illustrate a new type of 
syren made and patented by Messrs. Sydney Smith and Sons, 
Basford Brassworks, Nottingham. In all syrens a rotating 
plate with slots or holes alternately opens and closes similar 
holes in a fixed plate. We give an external view and a section 


Fig. 1 
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SMITH AND SONS’ SYREN—DETAILS 


of the syren, which will nearly explain themselves. The 
rotation is effected by vanes—a species of turbine, in fact, 
shown in Figs.1 to 4. Fig. 5is a perspective view of the 
syren. 

The instrument consists of a cylindrical vessel provided 
with a screw-threaded nut or flange 2 at the bottom, to con- 
nect it to a steam or compressed air supply. 


Fig. 5--SMITH AND SONS’ SYREN 


A short distance from the bottom the vessel is provided with 
a horizontal plate, Fig. 2, perforated, with radiating slots 4, 
formed at an angle to the face of the plate. From the centre 
of the plate an axle pin projects vertically, on which a boss 6 
revolves, provided with radiating vanes placed at an angle 
reverse to the angle of the slots in the horizontal plate. The 
rise and fall of the vaned boss is regulated by a nut 7 at the 
upper screw-threaded end of the axle pin. Steam or com- 
pressed air escapes from theslotted plate and impinges on the 
vanes of the boss, causing it to revolve and produce the 
required sounds, The pitch and chord are determined by the 
velocity of the vaned boss, and may be varied to any chord by 
the shape of the angular vanes. If, for instance, the vanes 





are placed at an angle of 45 deg., the speed is greater than 
if made to an angle of 60 deg., and soon. Jamming, which 
isa defect well known in syrens, is impossible in this syren, 
as the steam or compressed air has direct action upon the 
winged motor. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


CENTRAL FACTORIES FOR SUGAR. 


Sir,—Since the House of Commons was startled by Pitt’s ex- 
clamation ‘‘Sugar ! Sagar !” many changes have taken place in the 
general conditions under which that article of food has been pro- 
duced. The British tropical Colonies have been particularly 
affected by the course of English and foreign legislation. The 
abolition of slavery, with its natural result of cheap African labour 
in Cuba—the latter accompanied by all the horrors of the middle 

assage—is, of course, now a mere matter of history ; but the 
sear legislation establishing bounties on export has produced 
such an overproduction of beetroot sugar in the continent of 
Europe that the whole of the productive sugar world is now suffer- 
ing from an unexampled depression. Even the best factories in 
Germany are now losing money upon their output, and the effect 
upon British cane sugar has been equally unfavourable. For many 
years British Guiana and the West India Islands were content to 
make the common process or Muscovado sugar, which derived a 
certain advantage, during the existence of the English sugar duties, 
from the graduated scale. But when all these duties were swept 
away, and the beet production assumed larger proportions every 
year, the colonial producer had to secure a greater weight of cane 
from his fields, to improve the quality of bissugar, and to economise 
over the whole of his operations. British Guiana, or to give it the 
more familiar name, Demerara, by importing costly machinery and 
availing itself of the latest improvements, was enabled to improve its 
manufacture, and to place upon the market the well known crystals 
which have won so psd aps high reputation among consumers 
for their strength, attractive appearance, and purity. The ex- 
tensive area and large output of Damerara estates justified the 
expenditure of capital in machinery, and each estate is practically 
a sugar factory in itself. But circumstances have now forced upon 
producers the question whether estates should not be grouped into 
a district for a supply of canes to a central ee which would 
pay for those canes according to the average yield of sugar they 
show. In this way a certain division would be created between 
agriculture and manufacture, such as naturally exists in Euro 
between the farmer and the purchaser of his cereals, and especially 
between the continental beet grower and the sugar manofacturers 
who buy his roots at a contract price per ton. By this system, in- 
stead of each estate having its own costly manufacturing plant and 
skilled management, its grinding mills and its vacuum pan, eight 
or ten estates, conveniently situated, might be combined for sugar- 
making purposes in one factory and under one management, with 
the certainty of a large saving of expense, of the best yield from 
the weight of canes, and of the highest quality and value of the 
sugar produced. It is not surprising, therefore, that practical 
attention is being now given to this question, not only by 
Demerara and the other Colonies concerned, but also by the large 
engineering firms in England and Scotland. Rapid transit from 
the fields to the factory would of course be essential ; but Dame- 
rara, with its network of canals and easy water communication, 
would have an advantage in this respect. Where only land 
carriage is possible, of course tramways and light railways must 
be built. With regard to the capital required, the credit of the 
Colonies is good; money could be obtained on a Government 
guarantee at 34 to 4 per cent., and the amount thus raised 
could be lent for the erection and equipment of a central factory 
at the same or perhaps very slightly higher rate than that at which 
it is obtained, the security to the Colonial Government being a 
first lien on the building and plant, and, perhaps, if this is not 
deemed sufficient, a percentage of the sugar penseeed, to be exacted 
before shipment, if sach should be absolutely necessary—as it pro- 
bably would not be—to keep the interest charges and sinking fund 
in any year ina sound position. There are signs that the Colonial 
Governments may be induced to consider this proposal favourably, 

The factory must be on a large scale, and its fall supply of canes 
must, of course, be guaranteed. Mr. Scard, the well-known 
chemist of Demerara, declares that it should have a minimum 
capability for an output of 1200 tons of sugar per week, requiring 
2100 tons of canes in every twenty-four hours. How far the exist- 
ing plant on the estates could be utilised is at present an open 
question. If it is not utilised the serious expense incurred on 
account of it would be lost, a result to be avoided if possible, 
There would be wanted four or five boilers, two furnaces, one to 
each set of mills, automatic megass arrangements, one multiple 
effet, two vacuum pans, a masse cuite installation, and a distillery. 
As to payment for canes with a factory turning out 1200 tons per 
week, it would be possible to give 64 per cent. in sugar at current 
rates for grey crystals, the factory taking over the canes when 
loaded in the trucks. It might seem difficult to allocate the yields 
to canes from different estates, which might vary in weight and 
quality. Inferior canes, but weighing more heavily, ought not to 
have any undue advantage. This difficulty would, of course, arise 
more in the islands where a large number of small estates would be 
concerned, than with the extensive individual crops of Demerara, 
Still an average yield may be found to be consistent with justice to 
all cane growers. It would obviously be desirable that the cane 
growers should also be shareholders in the factory. 

That the subject is becoming an urgent one for all the West 
India Colonies is evident, The moderate sized estates in Barbadoes 
cannot afford the expense of costly machinery ; there would be no 
prospect of any profit on such capitalexpended. Consequently the 
old-fashioned system, with its inevitable loss of a third, or pro- 
bably nearly half the sugar in the cane, is still observed. True, 
cultivation has improved, labour has been plentiful, and heavier 
crops have been grown in good seasons, but the windmills dotted 
about the island indicate the stationary character of the industry. 
The combination of a number of estates in districts suitable for 
central factories would be the salvation of the island, which de- 
pends entirely upon profitable sugar maki Jamaica has almost 
given up sugar growing and taken to produce fruit for America. 
But there are a sufficient number of sugar properties existing to 
keep two or three central factories in profitable operation, if only 
the energy and enterprise of planters could be aroused. It is the 
prevailing apathy that kills. The same may be said of Antigua 
and one or two more of the islands. Y. H. 

Jaly 6th, 


FREE TRADE AND NO TRADE, 


Sir,—Mr. A. Williamson, of Ejinburgh, has made mincemeat 
of ‘*W. A, 8S. B,” who nevertheless does not yet see the great 
error he labours under. Let me put the following figures before 
‘*W.A.S.B.” The United Kingdom—two little islands in the 
Atlantic—has about 38,000,000 of inhabitants, while the British 
Empire across the sea contains a population of 845,000,000. And 
those 345 millions being scattered all over the globe, though con- 
nected to the Mother Country by the ocean, have every variety of 
climate, and beyond all doubt could produce every species of 
merchandise at present imported from foreign countries. 

Now, the United Kingdom, under the oe erroneously called 
Free Trade, imports every year more than three times as much 
from foreign countries as she does from her own British Possessions 
across the sea! Yet those British Possessions are quite able to 
produce every sort of article which we buy from foreign countries ; 
and if we gave them a trifling preference, and promised always to 





— 


continue that preference in our home market, they would very 
quickly lay themselves out to produce them for our use, 

_ At present we only buy £100,000,000 yearly from British Posses. 
sions over the sea, and yet we buy '2380, 000,000 from foreigners ? 
That £330,000,000 each P paed to feed and support foreigners, 
all of whom hate us, and would smash up the British Empire to- 
morrow if they could, Why then should. we not offer to our own 
fellow-countrymen in Canada, Australia, India, South Africa, and 
our other colonies, the trifling preference which is needed to effect 
this great and beneficial change? An import duty of 5 or 10 
per cent, on all ‘* foreign” goods, and no duty at all on ‘‘ colonial ” 
goods imported into the United Kingdom, would, in a few years, 
change the whole course of our export and import trade. At 
present £330,000,000 of British capital goes every year to support 
our enemies, and in 20 years it would have dropped down to the 
odd £30,000,000, while our own fellow-countrymen across the sea 
would have quadrupled their trade with us, enriching them and 
making splendid openings in Australia, South Africa, and Canada, 
for our own children and our children’s children, 

Penithon, Radnorshire, July 22ad, G, A. Hata, 


GLASGOW HARBOUR TUNNEL. 


Srr,—It will perhaps be interesting for you to have some infor- 
mation with regard to the amount of traffic dealt with in the first 
days of the opening of the tunnel. Are you aware the tunnel was 
opened for vehicular traffic on Monday, 15th inst? That being 
Fair Week, however, there was not much traffic moving in Glaegow. 
Basiness may, therefore, be said to have begun only on Monday of 
this week—22nd inst. At the present moment only three elevators 
out of the six on each side have been put in working. The work- 
ing hours so far have been from 5a.m.to7 p.m. Daring these 
hours 218 vehicles were handled on Monday, 22nd inst., and 272 
vehicles on Tuesday, 23rd inst. As we write the indications are 
that not less than 300 will be carried to-day—Wednesday. The 
horses generally have taken most kindly to the lifts, and are 
carried up and down without trouble. 

It is interesting to know, also, that the carters report that 
they are able to take an additional five sacks of flour by using 
the lifts. When using the ferry there was an incline to be 
surmounted on one side of the river. By using the tunnel and 
the elevators this incline is avoided, and, as above stated, the 
carters report that they are now able to take five sacks more on 
each load, which will make, of course, a considerable difference in 
their day’s carting. ARTHUR L, Gipson, Secretary, 

Otis Elevator Co., Limited, 
4, Queen Victoria-street, London, E.C., July 24th, 


CLEARANCE IN STEAM ENGINES. 


Sir,—In regard to your article on the clearance of steam 
cylinder, I may say that there is always a certain loss due to clear- 
ance so long as the terminal pressure is not equal to the back 
pressure. Sappose that the compression is sufficient to create a 
negative pressure just equal to the initial pressure, we have then 
the following diagram, in which the area A B C D E represents the 
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useful work done when thera is absolutely no clearance. Now, 
with the same total cylinder volume, let there be a clearance space 
represented by A F, then the area F BC DHG is the work done 
by the steam. It is not difficult to see that the triangular area 
G HK is the loss of work due entirely to clearance, and the sudden 
drop of pressure at C D, A. INoKUTY, of Japan. 
22, Crooms Hill, Greenwich, 
London, 8.E. 
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CORLISS ENGINES AT LEICESTER ELECTRICITY WORKS, 


Sir,—Will you kindly grant me space sufficient to state that the 
dash-pots, or rather the novel feature of the dash-pote, used on 
these engines, viz, the compression of the dash spring by the 
backward movement of the admission excentric, is the invention of 
your humble servant, and that to this extent does the success of 
these engines depend on Jas. Duntop, 

Manchester, Jaly 20th. 








TENDEBS. 


PORTISHEAD SEWERAGE. 

For the construction of about eight miles of sewers, sea outfall, 
engine-house, cottages, the supply and erection of gas engine, air 
compressing machinery, &c, r. T. J, Moss Flower, A.M.I.C.E, 
engineer, 

Contract No, 1, 


Thomas and Webb, Bristol .. .. .. «+ 
Beaven, A. J., Bristol ‘ae, | aes wen ae 
py RR a I te 
em ee es ee. 6k coe. 40. a0 
Lynton and Wo., Newport .. .. 22 oc oe 
Binns, J.and T., Horwich .. .. .. so oc oe 
Wilkins, G. H., Bristol (accepted subject to modifi- 
WEE cs aise sts. 03, Se se 0a, ce TAME 
Contract No, 2.—l5in. Cast Iron Pipes. 
Pe 


oc mwnosoocoF? 
o oeccoco® 


a 
a. 


~ 
Lo] 
ms 
3S 
GSoamncancosf? 


Clay Cross Company, Clay Cross.. 

Cochrane and Co, Woodside. .. .. 
Executors of Chas. Jordan, Newport . 
Stanton Iron Company, Nottingham.. 
Stewart and Co., Glasgow 


ee 


ig LE 
Spittle, ¥., Newport.” Dat 7 a sees 
So ie special pipe.. .. ss oe 
Macfarlane and Co., ory aa ta) oe ae ae 
Roberts, J. and §., West Bromwich (accepted) 
Contract No, 8.—Ventilating Columns. 
2ift. 


OOO ro ad 3 te 
NOON FP KACO 


~ 


8. 
Executors of Chas Jordan, Newport .. 21 0 
Androssan Company, Androgsan .. .. 16 5 
Blackwall Iron Company, London.. .. 12 12 
Macfarlane and Co., Glasgow .. .. .. 911 
Blakeborough and Sons, Brighouse 7 10 
Netherton Ironworks Company, Dudley 7 10 
Cochrane and Co., Dudley.. .. .. .. 7 0 
Gierson and Co., London .. .. .. .. 612 
Bristol Wagon Works Company, Bristol 
Roberts, H. and 8., West Bromwich . 
Parsons and Sons, Pewsnett (accepted) 
” ” special ee 


Contract No. 4.— Ventilators. 


AROSOMOOSSOOSSS 
eSoooacocooco® 


+Barker, F. W., London... .. .. .. 
+Baird, Toompson, and Co., London.. 

all y, London .. 
Carder, W. (wire globes), Birmingham . 
+ Selected for trial. 
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RAILWAY MATTERS. 


Tae Kyoto Electric Railway will shevily open its new 
line between the Kyoto Exhibition and Nijo Castle. 


In the nine months ended September last, Indian 
Engineering says, 43 passengers were killed and 182 injured by 
railway accidents in India. 


Tue proportion ‘of killed to the number of railway 
t avellers in the United States is one in 2,400,000, in England it 
is one in 28,000,000, and in France it is one in 19,000,000. 


WE read that M. Claret, the inventor of the electric 
tramway at the Lyons Exhibition, is about to put down a line on 
his system from the Place de la République, Paris, to Romainville. 


Ir is proposed to extend the Mohpani branch of the 
Great India Peninsula Railway to the new coalfield of the 
Nerbudda Coal Company. At present the coal has to be carted a 
distance of about two miles. The extension, it is expected, will 
acilitate the development of the company’s resources. 


On some of the Belgian rellwaye the carriages are 

ighted by five 16-candle incandescent lamps, and warmed by 
small electric stoves. Oa other lines a system of continuous warm- 
ing by steam is being experimented with ; but at present slow com- 
bustion stoves, fed by coke or anthracite, that cannot be interfered 
with by the passengers, have been found to give the best results. 


Tue Secretary of State for Foreign Affairs has received 
a copy of a notice iesued by the Bulgarian Ministry for Public 
Works, inviting tenders for the constraction of the Roman-Pleven- 
Cnoumen Railway. The tenders muet be sent in before the 
lst of November next. The notice and the conditions cf tender 
cin be seen at the Commercial Department of the Foreign 
Office, 8.W., between 11 and 6. 


Tue Secretary of State for Foreign Affairs has received 
a copy and translation of a notice issued by the Manicipality of 
Vienna calling for tenders for plans, construction, and working of 
a network of electric railways in and round that city, The tenders 
must be sent in before the 14th of November next. The notice 
may be seen at the Commercial Dapartment of the Foreign 
Office, 8.W., between the hours of 11 and 6. 


Tuere are in St. Louis, U.8.A., nine electric railway 
companies, capitalised at about £3,400,000, operating 275 miles of 
single track, running 500 motor cars, with 20,900-horse power of 
electrical equipment, and 600 trailers. There are eight power- 
houver, with a total electrical equipment of abont 6:3 horse 
power, Electrical Industries says these lines carried 65,000, 
passengers in 1894, a gain of about 8 per cent. over 1893, They 
have added daring the year 184 steam and electrical apparetne 
of 8500-horse power, valued at £160,000, and have built 33 miles of 
single track. The electrical railways employ about 4000 men 
regularly, 

Tue London, Chatham, and Dover Railway will pro- 
bably, after a short time, be able to obtain some money for the 
improvement of its dangerously overcrowded Ludgate Hill Station, 
and for 9 dozan or two new carriages to take the place of some of 
the trucks, still run under the name of passenger coaches. 
The company’s accounts for the past half year show an available 
balance of £95,187, Oat of this a dividend will be paid for the 
half year of £1 &. per cent. on the Arbitration Preference Stock. 
The amount carried forward is £1580, as against £846 in 1894. 
Added to the dividend of £2 53., already paid in respect of the 
half year ending the 31st D-cember, 1894, the proposed payment 
will make a dividend of £3 133, for the year endirg the 30th Jane 
last, as against £3 7s. 6d. for the previous year. 


A caBL& inclined railway up Prospect Mountain, near 
Lake George, M.Y., for the following particulars of which we are 
indebted to Engineering News, has recently been opened for traffic. 
It is about 7100ft. long, with a total rise of 1800ft., the average 
grade being about 25 per cent., and the maximum grade 35 per 
cent. The line is in the form of a high and narrow S, It is single 
track, 3ft. gauge, with a double track turnont, and on the ties are 
guard timbers 8in. x 10in., upon which a grip acts in case of the 
rop3 breaking. There are two cars, each seating eighty persons, 
and there is telephone communication between each car and the 
engineman at the power station on the summit. There are two 
hoisting engines with cylinders 8in. and 12in. diameter, developing 
200-horse power when worked simple, and 100-horse power when 
working compound, Steam is supplied by a Heine water-tube 
boiler of 200-horse power, and a Westinghouse alternating dynamo 
prvi sare for lighting the railway stations and the hotel at 
the sammit. 


Tue Société Nationale des Chemins de Fer Vicinaux 
Belges has under consideration, according to the Journal of the 
Society of Arts, the substitution of electrical traction for steam 
locomotives on several lines; that in the caee of the Brursals and 
Petite-Espinette line having been made on Ist October last, since 
which time the 15-minutes’ service has been perfectly regular. 
The electro-motive force necessary for working the line is furnished 
by the Union-E'ectrici'ii‘s-Gasellschaft, of Berlin, working the 

homson- Houston patent, with which a contract has been made for 
ten years, and which undertakes maintenance, repairs, and re- 
newals, while assuming the whole responsibility, Wherever neces- 
sary, the trolley wire and feed are protected by laths for 
preventing the contact of telegraph and telephones wires which 
might fall upon the line. Lightning conductors are placed on the 
generating station, on the line, and on the carriages, which latter 
are fitted with hand-brakes, In the event of accident, however, 
the current in the motors may be reversed, so as to effect an almost 
instantaneous sto If, owing to an unfortunate coincidence, 
the hand-brake should happen to give out at the same time as the 
current, the train may be brought to a standstill, or allowed to 
descend a falling gradient, at very slow speed, by the two motors 
being put in panel ll, 


Tue Board of Trade report on the causes of an accident 
which occurred at Preston station on the Ist inst. has been 
published. In this case a special train from Dewsbury to Black- 
pool, while standing at the platform, was run into by a passenger 
train from Accrin . The accident is ascribed to carelessnegs on 
the part of the driver of the Lancashire and Yorkshire train from 
Accrington, The approach to the station is, from unavoidable 
circumstances, a very awkward one, and the platform appears to 
be seldom clear, so that great caution is always necessary ; the 
driver was fully aware that his fireman was in difficulties with the 
injector on his side of the engine, and should, therefore, have 
realised that it devolved npop him alone to look out for the station 
home signal. No blame aftaches to the fireman. The guard of the 
train applied his hand brake as they passed Goods Yard cabin, 
but, unfortunately, he did not look out of his van window on 
approaching the station, or he could not have failed to see the 
signalman, who was trying to attract the attention of the driver. 
Owing to the curves there would not be much, if any, view of the 
home signal from the rear of the train. Much thought appears to 
have been devoted to the preparation of the rules for working 
Preston station. The peveonts arrangements as sngerde down East 
Lancashire passenger trains not ronning beyond Preston are not 
altogether agerered of by the reporting officer. These trains are 
directed to be ‘! brought almost to a stand at the down home 
signal before being allowed to enter jthe station ;” whereas other 
trains are stopped dead at the signal, and only allowed to proceed 
after the driver has been cautioned and piven a@ green hand signal, 
%€., when the platform ahead is partially occupied. If it is not 
ride She aren Wwodld'te Ueties lo totes alin oot ony 

e station, it won etter to have a '! -on” arm 
and to trent all trains alike, ad 
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NOTES AND MEMORANDA, 


Tux military workshop of Puteaux, in France, says the 
Engineer's Gazette, is turning out leather tires for the army cycles 
in place of india-rabbsr ones, which are difficult to repair whon 
they break down, Leather tires can be sewn without much trouble 
by the cyclist or a neighbouring shoemaker. Moreover, they are 
lighter than caoutchouc ones, and are less apt to slip on wet pave- 
ment or asphalt, 


THE aération of the water of a large storage reservoir 
by means of compressed air, to be furnished from an air com- 
pressor on @ small steamboat to be placed on the reservoir, is 
reported as proposed by the City Waterworks Company, cf Batte, 
Mont., U.S.A. The work will be carried on only during the hot 
weather. Engineering News says it is evidently intended to pre- 
vent the development of unpleasant odours or tastes in the water 
due to stagnation and the growth of large numbers of minute 
organisms in the water. 


ExpeRtuents with electric sugar refiners by Herr Dam- 
meyer, at Ottleben, have resulted satisfactorily, according to the 
Elettrotechnische Zeitschrift. The analysis of the resulting product 
when electricity was used, with an admixture of 2 per cent. of 
lime, was: Sagar, 89 per cent.; other organic substances, 3°67 per 
cent.; salts, 2°65 per cent.; water, 4°98 per cent. The Electrical 
Engineer says another experiment, without electricity being em- 
ployed, and with an admixture of 3 percent. of lime, gave: Sugar, 
86°8 per cent.; other organic substances, 4°31 per cent.; salts, 
3°81 per cent.; water, 5° ob a! cent. In the electric process there 
was also a gain in by-products, and crystallisation took place 
quicker. 

M. Perpers, an engineer of Remschied, has suggested, 
says the Engineering and Mining Journal, the following method 
of ascertaining ronghly the percentage of carbon in steel :—Two 
porcelain tablets are prepared, together with six steel pencils, 
having each a different but known percentage of carbon. In 
making a test a piece of the metal to be examined is drawn over 
one of the porcelain tablete, and the same thing is done with each 
of the steel pencils. The metallic marks thea left are dissolved with 
a 12°5 per cent. solution of the double chloride of copper and 
ammonia, only the carbon remaining behind. A comparison 
then shows which of the penetle most nearly has the same compo- 
sition as the metal tested. 


M. Henar Motssan hag recently been experimenting 
with a new metal. According to the Comptes Rendus, he has 
obtained pare fused molybdenam by means of the electric furnace. 
Its properties and ions are folly given. It is stated to havea 
density = 9°01, to be as malleable as iron, and capable of being 
filed cold or forged hot. When heated in contact with carbon, it 
forms a steel by cementation much harder than the pure metal. 
1s fo enapenet that molybdenum may be used in the Bessemer 
process in place of manganese, because it furnishes a volatile oxide 
dise in the gaseous state, and an & excess of the metal re- 
mai gin the iron would be as malleable as the iron itself, and 
similarly capable of being hardened. 

M. te Cuatetier, in arecent communication to the 
Paris Academy of Sciences, described an experiment in which 
equal parts of aluminium and copper were fused together in a 
crucible. The resulting ingot was then placed for twenty-four 
hours in a solution of common salt and lead chloride, with a view 
to dissolying out the uncombined aluminiam. No apparent change 
could, at the end of this time, be observed in the ingot. It was 
accordingly removed from the saline bath, washed and dried. At 
the end of twelve hours the whole mass was found to be reduced 
to the state of powder from the spontaneous oxidation of the alloy. 
A similar ingot, not immersed in the solution of sodium and lead 
chlrorides, was unchanged at the end of a month. 


Tue total rainfall for lasi week was in excess of the 
average in nearly all parts of the kingdom, the only localities with 
any general deficit being the east and south-east coasts of England. 
In other districts the amount varied greatly in different places, 
and even at closely adjacent stations, the hoaviness of some of 
the falls being due in not a few instances to local thunderstorms. 
The largest amounts of all appear to have been experienced over 
our midland, western, and south-western counties. At York, 
Loughborough, and Oxford the total fall was considerably more 
than double the average, while at Hurst Castle it was jast two and 
a-haif times the normal. The least favoured region was again the 
extreme south-east of England, the total for the week at Dange- 
ness and the North Foreland being considerably Ies3 than half the 
average. 

In a paper read recently before the chemical section of 
Franklin Institute by Mr. J. W. Richards on ‘‘ The Resistance to 
Corrosion of eome Light Aluminium Alloys,” the erat akg the 
tensile strength of pure aluminium in castings as 15, lb. per 
square inch; in sheet, 25,000 lb. The strength, he said, was 
increased from 50 to 100 per cent. by the addition of 3 per cent. 
of nickel cr German silver, or 2 er! cent. of titanium ; the specific 
gravity of these alloys not being over 3. Strips of rolled 
aluminiam alloys had been tested with different reagents, with 
the following results :—The alloys resisted the action of 3 per cent, 
caustic potash, strong nitric acid, strong acetic acid (at 60 deg. C.), 
and strong solution of salt (at 65 deg. C). Three per cent. 
hydrochloric acid attacked them rapidly. The results show that 
the pure metal resists the corrosive action of alkali far better than 
any of the alloys examined ; if strength be required, the copper 
alloy (one with 3 per cent. of Ca) is the best of the alloys. For 
resistance to hydrochloric acid, the titanium alloy (2 per cent. of 
titanium) is superior to the pure metal. For use in nitric acid, the 
pure metal stands first. Acetic acid has but little effect on any of 
the alloys, but still less on the pure metal ; the titanium alloy is 
the best where strength is req . 


M. P. Currie has published a second paper on the 
‘' Magnetic Properties of Bodies at Different Temperatures.” In 
the case of iron, measurements have been made at temperatures 
between 20 deg. C. and 1360 ae, and for field strength of from 
25 to 1850 C.G.S. units. The observations on nickel and magnetite 
were only made at temperatures above that at which the great 
change in the magnetic properties of these bodies takes place. The 
values obtained with iron up to about 756 deg. C. agree with 
those previously obtained by Dr. Hopkinson. Above this tem- 

rature the anthor finds that the curves showing the relation 

etween the intensity of magnetisation (I) and the strength of the 
field are straight lines peatag, throngs the origin for tempera- 
tures between 750 deg. oa 1280 deg. Fah., decreases more and 
more slowly. At first (I) decreases to half its value for a rise of 
temperature of a few degrees, but between 950 deg. and 1280 deg. 
the suspeptibility is almost a constant, only decreasing very little 
as the temperature rises, At a temperature of abont 1280deg. 
the susceptibility suddenly increases by about 50 per cent., and 


then egain gradually decreases up to 1365deg. With nickel, 
Nature says, the author finds that the temperature of the magnetic 
transformation is about 340deg. After this temperature the 


susceptibility is independent of the strength of the field, and 
decreases regularly and very rapidly as the temperature rises. 
In the case of magnetite the chief magnetic transformation takes 
lace at a temperature of 585deg. At temperatures between 
B50 d . and 1370deg. the susceptibility is independent of the 
strength of the field, and decreases regularly, and between 850deg. 
and 1360 deg. varies inversely as the absolute temperature. The 
value of K—see previous note, loc. cit.—being given by the onpens. 
sion K = 0:0280 = T, where T is the absolute temperature. From 
the differences exhibited by the behaviour with change of tempera- 
ture of diamagnetic and paramagnetic bodies, the author con- 
siders that these two properties must be attributed to different 
causes, 








MISCELLANEA. 


Tue new French ironclad, Masséns, was successfully 
launched on Wednesday by the Loire Company at Si. Nazaire. 


H.RB.H. the Prince of Wales has signified his willingness to 
open the new graving dock at Southampton if a suitable date can 
be arranged. 


Apmirat Fave’s signalling apparatus will be tried 
during the coming manceavres on the battleship Alexandra and the 
cruiser Naiad. 

Up till now, four French cruisers of different types, 
the Sfax, the Tage, the Vatonr, and the Fléche, have met with 
accidents during the naval manceuvres, which will render them un- 
available for service for some time, 


Tue Niagara Falls and Clifton Suspension Bridge 
Company has decided to build a new suepennes bridge across the 
Niagara Gorge having a span of over 800ft. The bridge isintended 
to carry an electric railway as well as ordinary street traffic, 

A new form of letter card is being issued by Messrs. 
Langley and Son, of George-street, N.W. Within the ordinary 
letter card is inserted a leaf, thus giving six small for a 
communication in the form of a letter, but without the necessity 
for using envelopes. 


H.M. Torrepo eunsoat Sharpshooter is undergoing 
her second series of trials with the Belleville boilers, that is, two 
Sip, each of 1000 miles, with an average indicated horse-power of 
1800. She has to perform eventually a trip of 1000 miles with the 
engines working at 2150 indicated horse-power. 


Tue March fire losses in the United States and Canada, 
according to the Miller, amounted to 14,200,000 dols., and the 
milling and allied industries contributed about 440,000 dole. The 
total for the first quarter of 1895 is 39,000,000 dols., against 
31,000,000 dols. in 1894 and 44,500,000 dols. in 1893. 


THE receiver employed by the Electrophone Company 
for the transmission of Dean Farrar’s farewell address, at West- 
minster Abbey, wasasmall group of four microphones attached toa 
board about the sizo of a cigar-box lid. It was fixed ont of view, 
under the cornice of the counding-board of the pulpit. 


Tue North River Bridge Company has commenced 
excavating for its anchorage foundations, Borings are also being 
made for the foundations of the New Jersey main tower, supple- 
mental to those already made. This bridge will have a span of 
3100ft. between ioe pad steel towers 580ft. high, Its cost is 
estimated at £7,200,000. 


A CORRESPONDENT referring to the recent accident on 
board the Italian torpedo boat, Aquila, described in our last 
impression, points out that the use of reversible propellers would 
have rendered such an accident impossible, as there would be no 
link-motion to break down. There would be something in this 
alone, even were there no other advantage in doing away with 
reversing motions in screw vessels, 


No less than 50,000,000 roubles have been spent in 
Russia during the last ten years in deepening and improying the 
maritime ports and bringing them np to the requirements of 
modern navigation. Fairplay says: The harbours of Mariopol— 
Azoff—Batoum, and Feodosia—Black Sea—have been thoroughly 
re-modelled, and great additions and improvements made at 
Nicolaieff, St Petersburg, Reval, and Odessa. 


Tue Secretary of State for Foreign Affairs has received 
from her Majesty's Consul at Belgrade information respecting 
tenders which the Municipality is prepared to receive for the 
execution of drainage works and for the erection of qpays and 
warehouses, The execution of these works will involve a loan to 
the Municipality. Papers on the subject can be seen at the Com 
mercial Department of the Foreign-office, S.W., between the 
bours of 11 and 6. 


On Wednesday last the Naval Construction and 
Armaments Company, of Barrow, launched the second of our new 
finest crvisers, H.M.S. Powerful. Fora description of this vessel 
we must refer our readers to our issues of the 24th and 3lst May, 
where we dealt with her sister ship the Terrible, which is in every 
respect an identical ship. The launching ceremony on Wednesday 
was gracefully performed by the Duchess of Devonshire, and the 
occasion was made a grand féte day by the popnuiation of Barrow 
and surrounding district. 


We have received from Messrs. Wynne, Timmins, and 
Co., of the Century Works, Commercial-street, Birmingham, a 
new list of their stamped and wrought single and double-ended 
spanners. They are of excellent shape—the metal is placed where 
strength is required, and they are much lower in price than that 
at which ordinary manufacturers can make them for themselves. 
A proper supply in any workshop would not only save a great 
deal of the workmen’s time, but would prevent the deformation of 
the nuts and screwheads of machinery during erection. 


TE Paris Correspondent of the Daily News reports 
that the French Admiralty are preparing a Bill to put an end to 
racing by ‘‘ ocean greyhounds,” a practice which is recognised in. 
Paris as the chief cause of collisions and loss of ships on the high 
seas. The 13th paragraph of the International Regulations of 
1883 limit the speed at sea, but it has become a dead letter 
owing to the lack of penal section, the Bill of 1891 only dealing 
with lights and fog signala. The new Bill provides heavy penalties 
for excessive speed, even if put on for a short space of time. 


An inquiry was held on the 23rd of July, at Ossett, 
into the application of the Ozsett Town Council for borrowing 

wers for £3300 required for the extension of their Eastern Ont- 
‘all Works of sewage treatment. These works were constructed 
nearly twenty years ago by Mr. M. Paterson, M. Inst. C.E., of 
Bradford. The proposed extension, as explained by Mr. Paterson, 
consists of four new settling tanks, holding 180,000 gallons, and 
the preparation of seven acres of land for filtering purposes, besides 
@ screening tank, sewage wheel, &c. The Council deal with the 
whole liquid refuse of their outfall district, both trade and domestic, 


Ir ig proposed to work on the Majestic day and night 
in order to complete her by December. The Naval and Military 
Record says that this is an unusual course to pursue in times of 
peace, but doubtless the Admiralty have some reason, inscrutable 
to the lay mind, for adopting it. But it is worth mentioning that 
this system of working continuously hag been recommended by 
experts, who say that 4 the case cf moachinery it is actually more 

mical. The men are not machines, and cannot work con- 


econo 
000 hands are to be divided into day and night 


tinuously, so the 2 
shifts. The latter will be paid time and a-half, and the two sections 
will change over, each having an equal share of night work. 


Tse French coast-defence armour-clad Furienx is 
undergoing great alterations at Cherbourg. Her side armour is 
being considerably lightened, which will enable her to carry a new 
armament of four protected quick-firers, and it is proposed that 
her two 13°3in. guns ehall be changed for others of new type. 
The Requin is to be similarly transformed after the mancenvres. 
At Brest extraordinary efforts have been put forth to make the 
Charlemagne ready for launching in October, and of this there is 
now no doubt. The Hoche being out of hand, and the alterations 
in the Brennus well advanced, 900 workmen have been set to work 
upon the Charlemagne, which was commenced in July, 1894. The 
French have thus made notable steps in the rene of their ehip- 
building, says the Army and Navy Gazette. e new battleships 
would indeed have been ready earlier but that 200 workmen had 
e be removed to carry out the alterations in the Hoche and 

rennus, 
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THE FRENCH ARMOURED BATTLESHIP HOCHE 


(For description see page 92) 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and ion, we And it necessary to inform 
% that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in ali cases be accompanied by a large 
envelope legibly directed by the writer to hi A beari 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. list aad 
*,* AU letters intended for insertion in INEER, OF containing 
questions, be accompani the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

J. W.—You will find the subject treated in a book by Reynolds, published by 
Crosby Lockwood and Co. 

Appress WANTED.—I/ any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.I.C.E., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

Uncertain.—WNo good can be chtained by paying a lot of money as fees. 
Afier three years’ college engineering course and the two years’ subsequent 
work you mention, the best course you can adopt is to get more of the real 
work, ewen if for a time without pay. Teach yourself by doing practical 
work. Others will teach you how they do things, or how others have been 
said todo things. You must teach yourself how you will do them. Rely 
on your own exertions. 








PNEUMATIC CONVEYORS FOR LIGHT GOODS. 
(To the Editor of The Engineer.) 
Sin,—Can any of your readers put us in communication with the makers 
of any pneumatic conveyor for light goods ? Box Makers. 
Hull, July 22nd. 


MONTGOMERY-MOORE COLLISION DOORS. 
(To the Editor of The Engineer.) 
Str,—Can you inform me if the Montgomery-Moore ship collision doors 
are in use on any ships? D. E. 
Ealing, July 22nd. 
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MEETINGS NEXT WEEK. 

Tue INsTITUTION OF JuNIOR EnGINEERS.—Wednesday, July 31st, at 
6.30 p.m. Visit the iceworks and cold stores of the Linde British Refri- 
geration Company, Shadwell. 

Nortu oF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, August 8rd, at 2 p.m.,in the Wood Memorial Hall, New- 
castle-on-Tyne. Annual general meeting. 

Britisu Society or Mininc Stupents.—Thureday and Friday, August 
lst and 2nd. Annual meeting and excursion to Arniston Colliery. Train 
leaves Waverley Station, Edinburgh, for Gorebridge at 9°17. Emily Pit, 
Gore Pit, and Newbattle Colliery will be visited. On Friday, August 
2nd, members will visit the Broxburn oil shale mines, oil, paraffin, 
candle, and sulphate of ammonia works. 

Sixth INTERNATIONAL GEOGRAPHICAL ConGREsS. — July 26th to 
August 3rd, at the Imperial Institute, meeting each day for the reading 
and discussion of papers from 10a.m.to4p.m. <A programme of pro- 
ceedings has been issued. 





DEATHS. 
On the 9th inst., in his 87th year, on board the Union steamship Scot, 
on his way home from the Cape, Harorp WILLIAM ABERNETHY, 
M. Inst. C.E, son of James Abernethy, Past President Inst. C.E., of 


9 | Whiteness, Broadstairs, and 11, Prince of Wales-terrace, W. 
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IMPERIAL DEFENCE AND WAR MATERIAL, 


Ir appears that Woolwich thinks that on a Unionist 
Government rests her hope of better times. During the 
last few years she has been having an unusually bad time. 
The manufacturing departments in the Arsenal have been 
steadily discharging hands for long periods together, and 
the town has felt the depression. The recent question as 
to our supply of ammunition, which caused the fall of 
the late Government, might well be regarded as Wool- 
wich’s opportunity, and the occasion has no doubt been 
seized and acted on as such. She has at all events 
returned Colonel Hughes, her Unionist Member, with a 
majority of 2805, or nearly a thousand increase on the 
majority obtained over the same opponent last election. 
Such a result might doubtless be brought about by the 
increased popularity of an old and tried representative. 
This may not be the explanation in this particular case, 
although Colonel Hughes has done much for our Arsenal 
operatives. Indeed, it may be questioned if he had not 
absolute misgiving on this score when he spoke of retiring 
a few months ago. Some readers will doubtless be 
shocked at the motives which are thus credited by some 
as affecting the result of an election; but others say: 
“No; Woolwich rose to the national view of the ques- 
tion. ‘The existence of the House of Lords and the 
integrity of the empire were threatened. It was the 
wish of the Woolwich electors to record their verdict 
in unmistakeable characters, and hence the increased 
majority.” 

Whatever the cause, and even if the prosaic reason for 
the increased Unionist majority in Woolwich is the hope 
of better times, it must be owned that the hope is a 
fairly substantial one. A Government has fallen, at all 
events, ostensibly on the ground of neglecting to provide 
the country with a sufficient supply of war material. 
Surely it is practically certain that the new Government 
must make a decided move in the direction of increased 
preparations ; indeed, we have already heard that our 
position as to means of defence is to be thoroughly 
investigated, and surely active steps must follow. Small 
arm ammunition was the actual bone of contention. 
We reviewed this question in its general bearings in our 
issue of June 28th last. We took no notice of what was 
subsequently said in the House, for there was nothing to 
add to what we had already said, unless it was to 
point out that the strength of the charge had rather been 
increased than otherwise by the weakness of the defence, 
and especially to point out that it is rather an unworthy 
and slippery plea to use the expression “ sufficient propor- 
tion of ammunition for the first army corps,” as if it were 
equivalent to sufficient for our entire forces. If our first 
army corps had not even the allowance that has been 
laid down as absolutely essential for all our forces, then 
England would indeed be in a bad way. We may sup- 
pose, then, that the manufacture of small-arm ammuni- 
tion will be increased, and, perhaps, that of rifles also. 
The Unionist candidate for Enfield, by the way, was for 
the first time unopposed, while Birmingham fell solidly 
to the Unionists without exception. Small-arm ammuni- 
tion, however, is not by any means the sole, perhaps not 
even the principal, requirement. In the course of debate it 
came out that the then First Lord of the Admiralty had 
found an alarming deficiency in our gun ammunition 
when our naval manceuvres first began, and that Lord 
Wolseley had stated that the country had been re- 
peatedly placed in “‘ considerable danger on account of 
party politicians cutting down the supply of stores.” 
This means that we need ammunition for our heavy 
guns for both land and sea; and, indeed, that we need 
more heavy guns as well as more ammunition. This 
concerns the Arsenal and Elswick. Incidentally we may 
observe that John Morley has been turned out for New- 
castle by Mr. Cruddas, a partner of the firm of Elswick. 
This may, no doubt, be due to a zeal which has suddenly 
sprung up in Newcastle for the Union and the House of 


for | Lords; still it follows that the hearts of the Elswick 
ige- | workmen, who form so large an element in the con- 


stituency, may be warmed by increased work with the 
patriotic object of providing for the defence of the country. 
Seriously, there can be no doubt that increased supplies 
of war material are urgently needed, and the more so 
now that we have broken the bridge behind us by pro- 





claiming our deficiencies to the world. It is not, indeed, 





a bad time for such work to be undertaken. Our smoke- 
less cordite small-arm ammunition has hitherto been 
rather a costly article, but it has latterly been made more 
cheaply, as Mr. Campbell Bannerman urged in explana- 
tion of small expenditure ; and the defence is good as far 
as it goes, but unfortunately it does not go nearly far 
enough. We believe that it will now be found that the 
old rough estimate of a penny around, which was charged 
for Boxer-Snider ammunition as abundantly covering the 
cost of production, will now suffice for cordite cartridges; 
so that the time has come when the manufacture may be 
pushed on without waste. The same state of things in 
& measure prevails with heavy guns. We have at last 
adopted an excellent system of conversion of ordinary 
breech-loading guns to quick-fire- action, a system pro- 
posed by Elswick. In the face of all that has been done 
in the way of conversion by France, it is most desirable 
that we should push on. We are not so fully prepared, 
probably, to turn out rapidly and economically electric- 
worked mountings for our really heavy guns, but we have 
some that are very promising now in hand—if not yet 
completed—by Sir George Clarke, and we cannot think 
that we need wait long before experience will tell whether 
any modifications can be made with advantage. 

Altogether, then, there is real need for work to be 
undertaken and money spent on war material, and it may 
be done, probably, as profitably as money can be devoted 
to so unsatisfactory but necessary an object. We could 
wish, however, that this or some occasion might be taken 
to initiate what we regard as the sound system on which 
to conduct such work—namely, to insist on a portion of 
every kind of store being made in our Government 
factories, in order that we may be, if necessary, inde- 
pendent of private work and in a position to check it; 
but that, on the other hand, a considerable portion may 
be made by private firms, in order to develope and keep 
up the factories which are so necessary to supplement 
Woolwich Arsenal, especially seeing that we possess 
only one. 


JUBILEE OF THE CALEDONIAN RAILWAY. 


On July 31st, 1845, the Act incorporating the Cale- 
donian Railway Company received the royal assent. The 
principal object of the line was to connect Glasgow and 
Edinburgh with the rapidly advancing railways from the 
South, at Carlisle, and, so far as possible, one line was 
made to serve both places. So well was the route chosen, 
under the advice of Joseph Locke, that though there are 
now other lines from Glasgow and Edinburgh to Carlisle, 
the Caledonian is the shortest by 13} miles to the former 
place, and only longer by 24 to the other. The original 
line therefore resembled a Y, the parting being at Car- 
stairs, or, more strictly, at Strawfrank Junction, nearly 
half a mile south of it. So advantageous a route as to 
mileage, however, was not obtained without incurring a 
gradient which frightened the conservative engineers of 
the time. Locke, as is well known, had more faith in the 
climbing power of the locomotive than most of his con- 
temporaries, but only the necessities of the case recon- 
ciled him to it. At Beattock, 39? miles from Carlisle, 
the line commences to rise up Annandale for 9 miles, of 
which 54 are 1in 75, 24 are 1 in 80, and the rest 1 in 100. 
This stiff pull is approached from the south by 4 miles 
rising 1 in 200, the result being that at the summit a 
height of 1015ft. above sea-level has been attained. The 
original capital authorised in 1845 was £2,800,000, for 
the construction of the above scheme of 137 miles of line, 
or at the rate of little more than £20,400 per mile. The 
next year, however, it was wisely determined to secure 
several of the short lines which have existed for years 
in the neighbourhood of Glasgow, to alter them, make 
others, and connect the whole into a local system 
of considerable extent. Glasgow thus became the 
centre, practically, of the Caledonian system, and has 
remained so to this day. Of the short lines in question, 
the Glasgow and Garnkirk, 8} miles long, was the oldest, 
and is to the Caledonian what the Liverpool and Man- 
chester is to the London and North-Western—the germ, 
as it were, of the completed organism. It ran to pits 
near the famous Gartsherrie Ironworks, and was opened 
in 1831. 

George Stephenson was its designer, and contrary to 
his usual practice, laid it out on a gauge of 4ft. 6in., 
to suit one or two still earlier lines with which it com- 
municated. At the opening he drove one of his own 
engines, named after himself; it ran upon two pairs of 
4ft. coupled wheels, had cylinders llin. by 16in., and 
weighed full about 9 tons. In after years it crossed the 
Clyde and ran on the Paisley and Renfrew line, of the 
same gauge. The Times of December 28th, 1848, men- 
tions its sale, with two others, and says :—‘ The wheels 
were of wood, and it realised only £13, its original cost 
having been about £750.” The works of this small com- 
pany were at St. Rollox, its Glasgow terminus, and 
formed the nucleus of those of the Caledonian Railway at 
the same place. Whishaw has some curious remarks 
upon the Garnkirk line, stating that “at Gartsherrie 
there is an inn, which also serves for the station-house,” 
and that some of the coaches only had doors on the north 
side, the prevailing wind being from that quarter. In 
fine weather, however, the sides of some of them were 
taken off. The present route from Glasgow (Buchanan- 
street) to the north-east of Scotland is over this interest- 
ing old line for a little way. 

On the same day that the Caledonian Railway was 
authorised, three other lines, evidently destined to carry 
it on northwards, received Parliamentary sanction. These 
were the Scottish Central, from Larbert to Perth; the 
Scottish Midland Junction, afterwards called the Scottish 
North-Eastern, from Perth to the Aberdeen Railway at 
Guthrie; and the Dundee and Perth. These afforded 
communication between Glasgow and the East Coast in 
a very effective manner, and when the Caledonian took 
them over a few years later and reached Aberdeen, its 
position may be said to have been finally consolidated. 
Since then it has built little save the Callander and Oban 





line in the West Highlands, the Gourock and other lines 
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near Glasgow, some local branches in the Dundee and 
Forfar district, and a good deal of knitting-up and general 
completion of the system as a whole. 

Although now one of the soundest railway properties 
in the kingdom, paying a steady 4 to 4} per cent. 
dividend, the Caledonian has had its ups and downs. 
In 1851, little more than two years after its opening, it 
was found to have been going rather too fast. The 
North British was already in the field, the smaller com- 
panies were able to offer themselves to either competitor, 
and the Caledonian did not attain its solid footing without 
having to pay smartly for it. Parliament was invoked to 
relieve the line from some of the heavy burdens under 
which it had well nigh succumbed ; its finances were put 
straight, traffic rapidly increased, and all would have 
been well but for the costly feud with the North British. 
By 1867 things had gone wrong again. Higher dividends 
had been paid than were fairly earned, by building new 
engines out of capital, cutting down maintenance charges, 
and employing premiums on stock as revenue. Much of 
the rolling-stock was out of date and in bad order, and 
part of the line was still without fish joints. 

The accountants to the London and North-Western 
and London, Brighton and South-Coast Railways re- 
ported that if all proper charges to revenue had been 
made there would have been no ordinary dividend, but a 
debit balance instead. Since then, however, it has pro- 
gressed steadily towards prosperity, and except the 
Highland, no Scotch line pays so well. Working 900 
miles of line with 700 engines and 54,000 vehicles of all 
sorts, earning 84 millions a year, and having an excellent 
reputation for safety and good management, the Cale- 
donian is rightly considered the premier Scotch line. It 
also bears the palm for the highest booked speed at 
present run in this country, or perhaps anywhere, the 
10 a.m. express from Glasgow to London—Euston—being 
timed to run from Lockerbie to Carlisle, 257 miles in 27 
minutes, or at the rate of 57°3 milesan hour. For many 
years the Caledonian was the only narrow gauge line in 
the kingdom which used engines with 8ft. driving wheels. 
Some of these excellent engines--which had outside 
cylinders 17}in. by 24in., and weighed full 30 tons 13 cwt. 
—are still in use, and capable, after thirty-five years’ 
work, of running as fast as any locomotives in the world. 


THE ADAM’S BRIDGE RAILWAY. 


We have more than once referred to the scheme for 
connecting the railway systems of Ceylon and India by a 
railway across what is known as Adam’s Bridge. Very 
lately two important official reports have been made to 
the respective Governments of the two countries on the 
feasibility of constructing such aline. One of these has 
been furnished by Mr. Waring, M. Inst.C.E., to the 
Ceylon Government, while that to the Indian Govern- 
ment is by Mr. E. I. Shadbolt. Of the first we have 
received a copy, while as to the second we are only in 
possession of extracts. The almost simultaneous render- 
ing of these independent reports, and their close approxi- 
mation in the important matter of estimates, makes them 
of particular value. And yet both the engineers have 
adopted as the basis of their estimates wholly distinct 
methods of dealing with the difficulties to be overcome. 
Mr. Waring follows the proposal of Sir George Bruce and 
Mr. W. Shelford, and has estimated for an iron bridge ; 
while Mr. Shadbolt proposes to effect the union by a 
solid causeway, unprovided with waterways. Both reports 
agree tolerably closely as to the length of line it would be 
necessary to construct across the present opening between 
the outlying islands of Manaar and Ramiseram. Mr. War- 
ing’s report states this to be twenty-two miles, of which he 
estimates 10°28 miles must be waterway to be bridged 
over; thebalance of twelve miles or so—the report states— 
would be across sandbanks more or less dry, and Mr. 
Waring estimates for embanking across these wherever 
the depth of water may not exceed 3ft. Mr. Shadbolt, as 
previously stated, would prefer a solid causeway through- 
out the entire distance of the twenty-one miles line 
adopted by him. 

The examinations that have been made, and the borings 
taken, have revealed unexpected particulars. It had 
generally been accepted that this so-called bridge had a 
reef of rocks for its basis, over which coral had been de- 
posited so as to form numerous islets. We now learn 
that no vestige of either rock or coral formation exists. 
The islets are simply sand deposits, which are stated to 
vary materially in shape and position within relatively 
brief periods. The borings taken did not penetrate to 
any underlying material of more permanent character. 
To ensure safety to any structure crossing these sand- 
banks, measures, it is stated, must first be taken to 
secure permanence of position, but neither engineer 
regards the difficulty of doing this as being insuperable. 
In Mr. Waring’s opinion, the shifting character of the 
sand would render it necessary to sink the cylinders of 
the bridge piers to a depth of 50ft., a provision which is, 
however, considered extravagant by the critics of his 
report. He proposes that the spans for the girders shall 
be 100ft., while we believe the original designers gave a 
preference to 60ft. There are some additional and essen- 
tial points of difference between the designs of Mr. Shad- 
bolt and Mr. Waring. The first provides for a line of 
metre gauge to correspond with that of the existing South 
Indian system, while the second gives the preference to 
the Ceylon gauge of 5ft.6in. Furthermore, Mr. Shadbolt 
contemplates a double track. Mr. Waring contents 
himself with a single track with crossing places. With 
all these divergencies of design to be met, it is singular 
how closely the estimates of the two engineers corre- 
spond. For the bridge section of twenty-two miles Mr. 
Waring estimates 25,500,000 rupees; Mr. Shadbolt’s 
figures for his anticipated length of twenty-one miles of 
double metre-gauge track being 24,900,000 rupees. Both 
reports deal in addition with the connecting lines neces- 
sary to be made on both sides of the projected bridge, 
but it is beyond our present purpose to refer to these in 
detail. 


will alone be a work of some magnitude. The width of 
this at the point of crossing suggested by Mr. Waring is 
about one and a quarter mile, and his estimate for cause- 
way and swing bridge necessary is 450,000 rupees. We 
are unaware how Mr. Shadbolt proposes to deal with this 
waterway, though we observe that his estimate for this 
section is far higher than that by Mr. Waring, the 
amount being 1,350,000 rupees. It is on this portion of 
the work that the varying character of the designs must 
exercise its most material influence. A solid causeway, 
such as that proposed by Mr. Shadbolt, must of necessit 
compel all difference of level between the seas north a 
south of the barrier to seek redress through the existing 
passage at Paumben and the relatively insignificant one 

etween Ceylon and Manaar Island. The present very 
strong current renders if a work of difficulty for ships to 
get through even now. With Mr. Shadbolt’s proposition 
carried out, we should think this would be increased to a 
perfectly prohibitory extent. We are without details of 
the character of the works designed by Mr. Shadbolt for 
this particular section of the proposed line. It may be 
presumed, we think, that nothing short of a solid 
causeway, with a passing lock, could provide what would 
be demanded to preserve communication. In the case of 
Mr. Waring’s design for this section, it proposes a sort 
of permeable causeway with bridged waterways, a swing 
bridge for the passage of vessels being provided. 

Mr. Shadbolt’s proposal to adopt a solid causeway 
without waterways throughout has at first sight a some- 
what startling character. It proposes nothing less than 
the complete separation of two seas now in communica- 
tion for certainly not less than from twelve to fifteen 
miles. But the tidal range in these seas is very small. 
The greatest variation of level is but 2ft. 6in. What is 
of consideration, however, is the effect of the monsoons 
in heaping up the water either to the north or to the 
south of the causeway. The effect of this, however, 
would be minimised by the shallowness of the seas for 
fully a mile on either side of the projected crossing 
place. For these reasons the proposal wholly toseparate 
Palk’s Bay from the Gulf of Manaar does not seem to be 
so extraordinary as it might otherwise appear to be. No 
doubt the receipt of the two reports we have noticed will 
have done much to clear the way for future proceedings. 
The minor question of the gauge to be adopted, and as to 
whether the track should be a single or double one, 
may well be left to after consideration by the parties 
concerned. 
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IRON TRADES EMPLOYERS’ ASSOCIATION. 


THE twenty-third annual meeting of the Iron Trades 
Employers’ Association was held yesterday at the West- 
minster Palace Hotel, London. The report of the Com- 
mittee of Management which was presented dealt mainly 
with trade and labour questions occupying attention during 
the past twelve months. With regard to the state of trade at 
present amongst engineers and shipbuilders throughout the 
country, the report stated that from the returns sent in to 
the secretary from the principal centres, it would appear that, 
with few exceptions, trade generally is still bad, although 
there are some signs of slight improvement, which the Com- 
mittee earnestly hope might be maintained. It would, how- 
ever, be a long time before any benefit was likely to be felt 
from this, after such a long and acute depression. In some 
places there was slightly more activity, but prices had not 
improved to any extent, and competition each day grew 
keener. In a few engineering centres there had been some 
slight movement to force up wages, but in many cases with- 
out success. Very little had been done by the employers to 
reduce wages during the past year; in fact, there had not 
been much done in either direction lately. The men’s societies 
continued to discourage overtime whenever they could, but 
very few organised movements had taken place in this 
direction. Demands had been sent in to employers in 
some places, but had not met with much encouragement. 
At Barrow-in-Furness an agreement had been come to with 
the joiners in the shipyards to abolish overtime as much as 
possible, and limiting it for new vessels when it was necessary 
to work it, and in some other districts a standing agreement 
of limitation existed. It had, however, not spread much 
further. No further movement for tho reduction of hours 
of labour had taken place, and the Committee hoped that 
their efforts to place the case before the employers, workmen, 
and the public, both in the press and by means of pamphlets, 
had done much to stem this off, but it was still necessary to 
bear in mind that any marked revival in trade might very 
probably be the signal for a renewed attack. Piecework was 
still forbidden by the unions in many places, more especially 
in shops and districts where it had not heretofore been the 
practice, but there had been no great movement in this 
direction in the various engineering centres. There had 
been plenty of skilled labour obtainable during the past year ; 
in fact, for every application for workmen the secretary had 
been inundated with replies, and had been able to supply 
plenty of hands for the few firms requiring men. In con- 
clusion the report states that no particular cause for inter- 
ference by the Association had arisen during the year, as most 
of the points raised by the men had been dropped on a 
suggestion to make them general questions, the men’s tactics 
appearing to be to attack firms individually, and the Com- 
mittee consequently recommend their members to place such 
matters in the hands of the executive, rather than attempt to 
settle individually questions of a general interest. 


COAL AND COAL MINERS. 


THE miners in the Yorkshire coalfield are beginning to 
express their dissatisfaction with the scanty employment 
given them. Although they have 30 per cent. on the 1888 
prices, while in other districts much lower wages are being 
aid, the miner finds that at the end of the week he takes 
ome too little money for his family. Again, the pits are 
crowded with men, and the old difficulty of more miners than 
work gets keener every day. The fact is being gradually 
borne in upon him that high wages are not an unmixed 
blessing. So far from being a ‘‘ boom” they are a positive 
disadvantage when the Yorkshireman obtains his high wages 
simultaneously with the Northumbrian, the Durham and 
Scottish miner working at considerably less. It sounds like 
® paradox, but it is true, that his gain in that case is his loss. 
In this way: Through the lower wages paid elsewhere, the 








which usually come into the Yorkshire district, and thus, 
while the Yorkshire miner gets more wages for what coal he 
sends to bank, he sends so much less coal to bank that he is 
positively worse off than he was before he got his increased 
wage. The miners’ leaders take their policy as one 
simply to keep up wages at any cost. It is a polio 
which might work if it were universally applied, but with 
low wages in one agp of the coalfield, and high wages in 
another, it is simply suicidal for that part of the coalfield 
which is handicapped by dearer production. This truth 
seems now to be forcing itself upon the mind of the miner, 
who is beginning to ask, ‘‘ What good is it for me to have a 
higher rate for my work, if at the week end I take home a 
lower amount of wage?” This is what we have been press- 
ing upon his attention for a very long time, and it is a truth 
which must tell sooner or later. Unless the coalowner takes 
the orders, many of which have gone abroad and others 
placed in competing districts, he cannot give his men work. 
When the men have little work they have little wage, and the 
30 per cent. advances, which figure so largely on the miners’ 
platforms at mass demonstrations, are really a delusion and a 
snare. The advance which does not give the miner more at 
the week end, but less, is sheer mockery, and when week after 
week it diminishes his labour through his employer losing 
contracts, the so-called advance is practically nothing short 
of a very serious reduction in wages. A few such victories as 
these and the Yorkshire coal e is undone, 






ROLLING STOCK EXPERIMENTS ON NORTHERN OF FRANCE 
RAILWAY. 


Some experiments have been carried out during the past 
week on the lines of the Northern Railway Company of 
France, with a view of deciding upon the best type of rolling 
stock to be employed. The company is about to order a 
considerable quantity of new material for the express train 
service, and the engineers were doubtful whether it would be 
preferable to employ the ordinary four-wheeled wagons fitted 
upina by ayo style, or the bogey type of vehicle similar to 
that used by the Compagnie Internationale des Wagons Lits. 
To settle the tter the ox y attached six or seven 
wagons belonging to the Compagnie des Wagons Lits to an 
express locomotive, and during the week the train, weighing 
more than 200 tons, has been running over the different lines. 
It was found that speeds varying from 80 kiloms. to 120 kiloms. 
could be easily attained with very little risk, and that the 
cost of working was appreciably below what it would be with 
four-wheeled carriages. 
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Die chemische Zusammensetzung und der Heizwert der in 
Oesterreich - Ungarn verwendeten Kohlen, By ‘Franz 
ScHWACKHOFER, Professor of Chemical Technology, 
Vienna: Gerold and Co., I. Stefansplatz 8. 

Tuts book is a treatise on the different classes of coal 
used in Austria-Hungary, which have either been mined 
in those countries, or introduced from Prussian Schlesien. 
The author commences by pointing out that the success 
or failure of a factory frequently depends principally on 
the possibility of obtaining cheap and suitable fuel. The 
question of cheapness is the one which chiefly interests 
the manufacturer; but the designer of the boilers and 
machinery which are to be used, also wants to know 
something about the quality of the fuel, before he 
can give suitable dimensions to the hearth, flues, 
and chimney. The tables, which fill the greater part 
of the book, are the result of twelve years’ experi- 
ments. They relate to investigations on eighty -nine 
descriptions of Austrian or Hungarian coal, and on 
fifty-one varieties from Schlesien; also on forty-eight 
descriptions of lignite. The total number of analyses 
was 470; and besides each separate result, the average 
for each description is also given. The place of origin, 
and size, or other particulars of each sort of coal, is given, 
and the percentage of carbon, sulphur, hydrogen, oxygen, 
nitrogen, hygroscopic water, and ash are stated ; also the 
caloric value. When two samples of coal, even from the 
same pit, are analysed, considerable differences are 
found in their composition. These variations are usually 
greatest in the quantities of water and ash contained in 
the coal, which naturally affect the percentages of the 
other constituents. The author considers that a truer 
comparison can be made when these disturbing influences 
are eliminated, so that he gives the percentage in carbon, 
hydrogen, oxygen, and nitrogen, of samples of the same 
coal, free from water or ash. 

The heat-producing elements in coal are, firstly, the 

carbon, and secondly, the free hydrogen. By inserting the 

percentages of oxygen and hydrogen in the formula 


H - : , we obtain the quantity required to combine with 


the oxygen, the remainder being available for producing 
heat. In a table of various combustibles the author com- 
mences with wood, containing 50 per cent. of carbon, 
0°8 of free hydrogen, 5°5 of hydrogen in combination, 
and 43°7 of oxygen with a slight admixture of nitrogen. 
He finishes with anthracite containing 94 per cent. of 
carbon, 1°5 of free hydrogen, 0°5 of combined ditto, and 
only 4 per cent. of oxygen and nitrogen together. The 
proportion of water it may contain has a serious influ- 
ence on the value of coal. When coal is exposed to the 
air, some amount of the water which it has imbibed will 
evaporate; but a certain proportion remains behind, 
and this is what he terms hygroscopic water. Dense 
and heavy coal contains less of this water than the 
lighter varieties, and the older formations less than the 
more recent. In lignite there is 20 to 35 per cent., in a 
coal of recent formation 4 to 12, and in older strata 
2to 4. The author points out that this is not only use- 
less dead weight, but as it has to be evaporated, it lowers 
the caloric value of the coal. Besides this, it is damaging 
to the boiler and flues; as steam, united with carbonic 
acid and sulphurous acid, attacks both iron and brick- 
work, The ash may vary from 4 to 12 per cent. in good 
coal, though sometimes it is as low as 1; in inferior 
qualities it is frequently 20 per cent. and upwards. 

The guthor considers that the tendency to melt or 
form clinker must depend upon the chemical composi- 















But the crossing of the Paumben Channel now existing 


coalowners in this district are able to take the contracts 


tion, though this has not been altogether established. 
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As a rule coals which coke readily, contain more than 
4 per cent. of free hydrogen ; and those which will not 
do so, less; but some of the coals analysed by him form 
exceptions to this rule. He next divides coal according 
to the richness in gas, and remarks that a good coking 
coal may be rich or poor in gas, the same as a non- 
coking; though, as a rule, the coking coals are richer 
in gas than the non-coking. The richness in gas varies 
with the percentage of oxygen. In illuminating gas 
this is of the greatest importance; but considered merely 
as a heat producer, the short flame of a coal which does 
not contain much gas is preferred, when absence of smoke 
is essential; whilst the long flame of gas-containing coal 
is considered most suitable for heating steam boilers and 
other large surfaces. 

There are four methods of estimating the caloric value 
of a sample of coal—(1) Burning in a calorimeter; (2) 
calculation based on the percentage of the different 
elements in its composition; (3) steam generated in a 
boiler; (4) Berthier’s reduction process. The calori- 
metric method consists in burning a fixed quantity of the 
coal which is to be examined, in oxygen, or in a mixture 
of oxygen and atmospheric air; and in transferring the 
heat thus developed to a known quantity of water, whose 
rise in temperature is noted. Particulars of several 
different calorimeters are given. The second method the 
author does not think reliable, because it only holds good 
for carbon in the form of charcoal, and hydrogen as a 
free gas; whereas in coal they are both combined with 
other elements, and the hydrogen forms part of a solid. 
Even the hygroscopic water is not in a liquid state. In 
the third plan a quantity of coal is weighed, and burnt 
under an ordinary boiler; the volume of water evapo- 
rated being ascertained. This method has the advantage 
that a large quentey of coal—say a ton— can be used, so 
that there is less likelihood of error ; also that it is burnt 
under natural conditions, which is not the case with a 
small calorimeter. It has the disadvantage that we do 
not obtain the real caloric value of the fuel, but only 
the heat used under certain conditions. There are 
also different ways in which heat is lost; gases at a high 
temperature pass out through the chimney, carbonic 
oxide, smoke, and soot are formed by imperfect combus- 
tion, and heat is also lost both by radiation and conduc- 
tion. Not only do these sources of error differ with 
different boilers, but they are not always alike, when the 
same quality of coal is burnt in the same furnace ; as the 
cleanness or otherwise of the heating surfaces, the 
draught, and the manner of firing, may make a difference 
of 10 to 15 per cent., or even more. Another possible 
source of error, besides the above, may be found in 
priming. Berthier’s reduction test, which is the fourth 
method, the author considers to be based on a fallacy. 
It consists in mixing a fixed quantity of finely powdered 
coal with an excess of oxide of lead, and keeping the 
mixture at a red heat till perfect combustion has taken 
place. As air is excluded, the combustion of the coal takes 
place at the expense of the oxygen in the litharge, 
which is nin Bn to metallic lead. By weighing the 
mixture of lead and litharge that remains, the quantity 
of oxygen that has been needed to burn the coal can be 
reckoned. But this process is based on the hypothesis 
that the caloric value varies with the consumption of 
oxygen; which is, of course, erroneous, as oxygen does not 
combine with carbon and hydrogen in the same propor- 
tions. There are also other sources of error; and the 
author considers that though not perfect, the calorimeter 
is more accurate than the other methods. But he 
recommends that the sample should also be analysed ; for 
though no calorimeter will give the total theoretical 
caloric value of the elements found by analysis, the 
difference should be proportional. 

The tables have been prepared with Professor v. 
Schwackhdfer’s usual care, and attention to detail; and 
though they will be more useful to those who have to use 
—and to choose between—the different classes of coal 
described, than they would be to English readers, the 
book is worth studying by all who take an interest in the 
subject, on account of the minute descriptions of the 
method of procedure, and the comparisons between the 
theoretical and practical results. 


The Construction of Carriage Ways and Footways. By 
H. Percy Bovtnots, M.Inst.C.E. Illustrated. London: 
Biggs and Co. 1895. Crown 8yo., 5s. 

Otp as is the subject of this book, the past fifteen years 
have seen so much experiment, and secured so many 
results of extended practical trial of new systems of 
pavement, that the book is new in the greater part of 
the information it conveys. The anthor has himself 
had very wide experience in the construction and main- 
tenance of carriage ways and footways, so that his 
observations, especially on street paving for heavy traffic, 
have great value. He has not, however, confined him- 
self in this book to his own experience only, but gives 
that of about eighty engineers and borough surveyors 
who have the construction and maintenance of the 
streets of an equal number of the large towns of England 
under their charge. As far as it is possible he collates 
all this mass of experience, and indicates what is best as 
street paving under different circumstances and under 
different amounts of traffic. Well up in the subject 
himself, he is not afraid to acknowledge the sources of 
some of the information he quotes, and the references 
to various papers, books, and periodicals add to the 
value of his own. 


Recent Cotton Mill Construction and Engineering. By 
JosEPH NasmitTH, Editor the Zextile Recorder, &c, London 
and Manchester: John Heywood. 8vo. 4s. 6d. net. 

Tae author of this book has written two others, namely, 

‘*Modern Cotton Spinning Machinery,” and ‘ The 

Student's Cotton Spinning,” both of which have been 

favourably received, and were written on texts to which 

the author carefully adhered. The book before us is a 

useful book, so far as it sticks to the subject of the first 

part of the title, but the second part, consisting of the 
two words, “ and Engineering,” has led him to deal with 





a number of questions and subjects which are not neces- 
sarily special to cotton mill engineering, and are better 
not dealt with at all than dealt with superficially. This 
may be said of such matters as steam engine construc- 
tion, turbines, indicators, and riveted joints in steam 
boilers. One would not look for a superficial treatment 
of the closed cycle questions concerning steam engines, 
or for sketches of riveted joints, or reproductions of boiler 
specifications in a book on cotton mill construction. 
One would look for these things in a book on boilers, or 
in a book on steam engines or steam engine indicators, 
just as they would also look to a book on water motors 
for instruction on turbines. The superficial treatment of 
these things does not add to the usefulness of Mr. Nasmith’s 
book, while a more complete treatment of cotton mill 
construction would have added to the importance of a book 
already useful. 
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EXPERIMENTS ON LOCOMOTIVE BOILERS AT 
THE WORKS OF THE PARIS, LYONS, AND 
MEDITERRANEAN RAILWAY. 


By the late M. Henry. (‘‘ Annales des Mines,” vol. vi, 1894. 
Paris. Summarised by Mr. Bryan DonkIN.) 
(Continued from page 43.) 

Tue first table shows that, other conditions being equal, 
the quantity of coal burnt per hour varies with the length of 
boiler tube and the draught. For the same length of tube 
and same draught, the type of arch does not materially affect 
the results. It was found that the consumption of fuel 
always increased with the greater draught for the same 
length of tube ; further, that the shorter the tube the greater 
the weight of combustible burnt. The lowest consumption 
was 6621b. per hour with a Tenbrink water arch, lin. 
draught, and tubes 23ft. long; the highest 19001b. with a 
grate without arch, 3in. draught, and 9°8ft. tubes. The 
quantity of coal burnt was slightly less with a brick or 
V'enbrink water arch than with no arch, and least with a 
long brick arch. The increase in the consumption of fuel, 
corresponding to the decrease in the length of the tubes from 
16°4ft. to 9°8ft., was about 15 per cent., and its diminution 
about 28 per cent., when the draught was reduced from 1¢in. 


tolin. The quantity of water evaporated per hour was °’ ~ays 
greatest with tubes of medium length, from 16-4ft. to by 
whatever the draught and type of arch; it dimi: » ed 


with a long brick arch for the same draught and length 
of tube. With lin. draught it was 27 per cent. less than 
with lin. draught, and increased in proportion with a 3in. 
draught. With each kind of arch and length of tube the 
evaporation increased greatly as the draught was increased 
from lin. to 3in. The largest quantity of water evaporated 
was 15,092 lb., with a 3in. draught, Tenbrink water-grate, and 
tubes 13f6. long; the smallest was 6864 lb., with a long brick 
arch, lin. draught, and tubes 23ft. long. The evaporative 
power of the boiler, the writer considers, is greatest for equal 
draughts with tubes of medium length—14-7ft. and 13f.— 
because the resistance of the gases through the tubes is less 
than with 23ft. tubes; but with the shorter tubes—11-5ft. 
and 9°8ft.—the heating surface is reduced, and the evapora- 
tive power of the boilerdiminishes. The variations, however, 
are not so great with brick or Tenbrink arches as without 
arches. The amount of draught affects the evaporative power 
in the same way as the consumption of fuel, but does not 
influence the priming water, which in running locomotives 
should not be neglected. 

In considering the pounds of water evaporated per pound 
of fuel, the tables show that the highest result was obtained, 
and 10°48 lb. evaporated with the Tenbrink water-arch, lin. 
draught, and tubes 23ft. long; the lowest, 7:11 1b., with 3in. 
draught, a grate without arch, and 9-8ft. length of tube. 
Other conditions being the same, the type of arch, length of 
tube, and amount of draught, all had an influence on 
it, but it always fell as the draught increased. Brick 
or water arches were superior in this respect to a grate 
without arch, for the same length of tube and same draught. 
The longer the tubes and the less the draught the more water 
was evaporated per pound of fuel, while for the same draught 
it steadily diminished with the length of tube. In general, 
for the same length of tube, the greater the draught tbe less 
the evaporation. It was reduced 16 cent. when the 
length of the tubes diminished from 16: 4f%. to 9: 8ft. 

The amount of clinker wasalso noted. It was not affected 
by the length of the tubes, but always increased tly with 
a larger draught, and was practically the same with the three 
kinds of arches. A long brick arch gave the best results. 
The perfect or imperfect combustion of the fuel was deter- 
mined by anolveing the gases, and ascertaining the percentage 
of CO and GO,. The practical conclusions thence deduced 
were, first, that combustion was always more complete with 
a brick or Tenbrink arch ; and, secondly, that the greater the 
draught with a grate without arch, the less perfect the com- 
bustion. The influence of the draught, however, was only 
slightly perceptible in any type of arch. The volume of air 
required per pound of fuel (gross weight) burnt, was slightly 
affected by the length of tube or type of arch, but it dimin- 
ished with the greater draught. By calculating the com- 
position of the air, the theoretical quantity necessary for the 
perfect combustion of the carbon and hydrogen in the fuel 
was determined at 136 cubic feet per pound. The highest 
actual quantity was 174:6 cubic feet, with a grate without 
arch, lin. draught, and 16°4ft. length of tube; the lowest 
181 cubic feet, with 3in. draught, long brick arch, and tubes 
11:5ft, long. Thus the experiments practically agreed with 
the theoretical results. 

The temperature of the gases in the smoke-box increased 
20 per cent. as the draught was raised from lin. to 3in. The 
larger the draught in every case the hotter were the gases of 
combustion. Their temperature varied from 415 deg. Fah. 
with a long brick and a Tenbrink arch, lin. draught, 
and tubes 23ft. long, to 896 deg. Fah. with 3in. draught, a grate 
without arch, and 9 8ft. length of tube. With a brick or 
Tenbrink arch, it was reduced about 5 per cent., and was 





nearly 50 ye cent. higher with the shortest than with the 
longest tubes. 

he addition of a brick or Tenbrink arch increased the 
boiler efficiency except with very long tubes. For tubes about 
13ft. long, and 1¢in. draught, the gain in efficiency of the 
Tenbrink and long brick arch was about 5 per cent., and of 
the short arch 4 per cent. The boiler efficiency decreased 
rapidly with shorter tubes. An increase in the draught 
always diminished the boiler efficiency, and this was the more 
marked the shorter the tubes. The proportion of heat 
wasted, or carried off in the chimney gases was larger with a 
grate without arch than with any type of arch; the loss was 
smallest with a long brick arch, This chimney waste was 
always increased with shorter tubes and greater draught, and 
was about 50 per cent. more with tubes 9°Sft. long than 
with 16ft. tubes. With regard to the heat lost by radiation 
and conduction, the loss was also greater without than with 
arches; it increased with the shorter tubes and larger 
draught, and the longer the tubes the greater the effect pro- 
duced by the latter. The balance sheet in the experiments 
was made out on the following lines:—(1) Heat lost in the 
carbonic oxide and clinkers. (2) Heatrequired to generate the 
steam. (3) Heat lost up the chimney in the gases of combus- 
tion. (4) Heat, by difference, lost in radiation and conduction. 

The same experiments were also carried out with the same 
fuel and a grate reduced one-quarter and one-half in area, 
by blocking it with fire-brick. When it was decreased by one 
quarter the quantity of combustible burnt per hour, whatso- 
ever the length of boiler tube, or type ofarch used, diminished 
9} per cent. A reduction of the area of the grate by one-half 
resulted in about one-third to one-fourth less fuel burnt per 
hour, with draughts varying from one to three inches, the 
conditions not being affected by the type of arch or length 
cf boiler tube. In other words, the quantity of combustible 
burnt per hour per square foot of grate surface, increased 
about 21 percent. when the area of the grate was reduced one- 
quarter. When the latter was made half the ordinary size, 
the increase in fuel was from 36 cent. with a lin. draught, 
to 50 per cent. with a 3in. draught. 

Experiments were also made on the same stationary boiler 
with tubes of the same diameter as before, but reduced 
in number. The tubes were uniformly 13ft. long, the 
draughts 1fin. and 3in., and a grate without arch and a short 
brick arch were used. Under these conditions 5 per cent. 
10 per cent., and 15 per cent. of the tubes were successively 
blocked, the tubes shus off being equally distributed through- 
out. It was found that the amount of combustible burnt and 
water evaporated per hour diminished approximately in pro- 
portion to the number of tubes blocked. The pounds of 
water evaporated per pound of fuel burnt were about the same 
as with the full complement of tubes. The results obtained 
show that to reduce the number of tubes does not affect the 
efficiency of the boiler, but only diminishes its evaporative 
power in a proportion rather smaller than that corresponding 
to the number of tubes blocked. 

Conclusions.—The following conclusions may be drawn from 
the first set of experiments. With 1 ara to the three principal 
points they were intended to elucidate, the quantity of fuel 
burnt and water evaporated per hour, and the ratio of one to 
the other, brick arches or a Tenbrink water arch always 
reduced the quantity of fuel consumed as much as 18 per cent. 
with short tubes and a long brick arch, but less with other 
kinds. The quantity of water evaporated usually diminished 
with arched grates, especially with a long brick arch, but it 
was less in proportion with short tubes and a small draught. 
With a short brick arch and a Tenbrink the amount evaporated 
was rather less for long tubes and more with shorter tubes. 
The quantity of water evaporated per hour per pound of fuel 
was always from 5 per cent. to 12 per cent. greater with a 
brick or Tenbrink arch than with = grate without arch. This 
figure was higher the shorter the tubes and ter the 
draught. The quantity of fuel burnt increased about 15 per 
cent. as the tubes were reduced in length, but the better the 
draught the less rapid was the increase in the consumption. 
The largest quantity of water was evaporated with tubes 13ft. 
to 14-7ft. long. The pounds water evaporated per pound 
fuel decreased with the length of the tubes, and the diminu- 
tion was specially marked with tubes less than 13ft. long ; the 
reduction under this head was 19 per cent. with a grate with- 
out arch, and 15 per cent. with an arched grate. The con- 
sumption of coal increased regularly with the draught, what- 
ever the type of arch used, but the effect of the draught 
was not so marked with shorter tubes, The quantity of 
water evaporated was also affected in the same way, but in a 
less degree, by the draught. The pounds of water per pound 
fuel diminished regularly with the increase in the draught, 
and the more quickly the shorter the tubes. This figure 
was lowest with a grate without arches and a 3in. draught. 
Where the area of the grate was reduced, other conditions 
being the same, both the quantity of coal burnt and of water 
evaporated were less, but they did not diminish in propectien 
to the grate area. A reduction in the number of tubes, under 
the same circumstances, produced a similar result. 

As the chief object in the economical working of any loco- 
motive is to increase the quantity of water evaporated, all 
conditions tending to this result ought to be carefully studied. 
The foregoing experiments show that it is desirable in the 
first place to have a large area of grate, with a brick arch or 
a Tenbrink water arch. The Tenbrink seems to give rather 
better results, but when worked with a large furnace it would 
probahiy present certain difficulties. In the second place, 
ubes of medium length from 13ft. to 16-4ft. give the m um 
total evaporation and greatest evaporation per unit weight 
of fuel. If no inconvenience arises from increasing the 
weight of the engine, the greater length should be preferred, 
but the tubes should not be more than 14:7ft., or the loss 
in evaporation will more than counterbalance the gain in 
efficiency. To reduce the boiler tubes to 9°S8it. in length 
results in 9 logs of evaporative power, and 15 per cent. dimi- 
nution in efficiency. 

The effect of the draught upon the evaporation of the 
boiler is so great that, although a 3in. draught reduces the 
quantity of water evaporated per pound of fuel, the draught 
should nevertheless be as large and varied as possible, be- 
cause it affords the best means of increasing the evapora- 
tion in locomotives, when required for extra work. It is 
always desirable to increase the number and area of the 
tubes, as a gain in water evaporated and in boiler efficiency 
must be the result. 

(To be continued.) 








THe TanGcyE Orn Encrne.—In our notice last week of the Tangye 
oil engine, page 61, line 14 from bottom of centre column, the word 
pump was inadvertently printed instead of the word pipe, which 
was intended. The context, however, shows that no pump is used 
in the engine. We are informed that the vaporisers of these 
engines are now made so as to vary the temperature and vapour- 
producing capacity automatically with variation in load. 
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THE FRENCH BATTLESHIP DUPUY DE LOME 








FRENCH WAR VESSELS. 


Ir is singular that the French Admiralty should have 
chosen to represent the naval forces of their native country 
at Kiel by two armoured vessels which, in some respects, 
may be regarded as conspicuous failures—the Hoche and 
the Dupuy de Lime. Nevertheless, the opportunity has 
been instructive, as affording to other countries an 
object lesson upon the danger of permitting scientists 
possessed by ideas rather than possessed of ideas, to 
tamper with the constructive departments of the State. 

We give on page 88 a remarkable illustration of the 
Hoche as she appeared, 
in her unaltered condi- 
tion, when steaming in 
the bay at Toulon, looking 
more like a floating fort 
than a seagoing vessel ; 
also an engraving of the 
same ship from a photo- 
graph taken by Messrs. 
Symonds and Co., of 
Portsmouth, at Kiel, 
showing the great alter- 
ations which have been 
made in her superstruc- 
ture and other features 
in order to render her 
seaworthy. It will be 
observed that the mili- 
tary main-mast has been 
removed altogether, and 
its place supplied with a 
light signalling pole. The 
greater part of the steel- 
plated topgallant fore- 
castle and poop, which 
extended fore and aft 
above the turrets for the 
main armament, has also 
been bodily removed, and 
the superstructure over 
the great sponson guns 
considerably lightened. 
The result upon the ap- 
pearance of the ship is 
most deplorable. Never- 
theless the removal of the 
steel-enclosed deck house 
superstructure from the 
summit of the turrets was 
an obvious necessity after 
the experience gained at 
Yalu. 

We give also an engrav- 
ing from a photograph by 
Messrs. Symonds, of the Dupuy de Lome. ;There is, we 
understand, no fault to find in regard to the ‘stability 
of this vessel, and the main difficulties have been those 
connected with the propelling machinery and triple-screw 
arrangements, the central propeller not producing anything 
like the extra power expected from it. The engraving is 





u3eful, as exhibiting in a conspicuous manner the | 
perilous proximity to the upper works of the six 6}in. | 
quick-firing guns, which must inevitably blow the whole | 


or a great part of them away if the guns should be fired in 
anything approaching an axial direction. 
the necessary point of stability has been gained in this 


It is clear that | 


ship by allowing the sides to “tumble home” to 
an excessive degree, as otherwise the immense weight 
of the armour, which stretches from below the water- 
line to the upper deck, would have been too much 


for the weight of the propelling machinery and the gun 


magazines to balance. We would venture to lay stress 
upon this fact, as the policy of construction adhered to 
in our own Navy appears, we cannot but think, to be 
somewhat unadvisedly opposed to the old-fashioned 
tumble-home walls. It is true that in the Majestic class 
there is a move in the right direction; nevertheless we 
should be glad to see the principle accentuated to a far 


GUN DRILL ON A FRENCH BATTLESHIP 


greater degree. By its adoption the side armour could be 
carried toa great height, without seriously altering the 
metacentric features, and more effectual protection could 
be given to the guns’ crews—a most important attribute 
in this day of rapid-fire warfare. 

The feature of shield protection is very important, 


upon the various classes of French war vessels. In this 
connection we would direct particular attention to the 
| engraving which is produced above of gun drill 
| with the main armament of a small French armoured 
' vessel. It is from a photograph taken beneath the bridge 


‘its greater efficiency cannot but be apparent. 


and we have already adverted to it in commenting | 
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of the ship, and represents the forward 104in. gun of a 
vessel of less displacement than our first-class cruisers. 
It will be observed that the shield, which is of ample 
dimensions and of sufficient capacity to shelter the entire 
s’ crew, is of steel fully 24in. thick. When compared 
with those of the most recent of our protected a 
1e 
engraving is particularly clear and useful, showing 
the most minute details of the breech gear of the guns, 
and the ammunition hoisting arrangements, as well 
as the electric incandescent lamp for illuminating the 
mounting. This last feature, we should say, would be as 
valuable to the enemy 

as to the ship concerned. 

It would enable the men 

stationed in the tops to 

pick off any man em- 

ployed in getting up the 

ammunition! The legend, 

‘* Honneur et Patrie,” in- 

scribed along the face of 

the bridge, is an ordi- 

nary institution in French 

vessels. We should be 

glad to see such inscrip- 

tions placed in conspicu- 

ous spots in our own 

ships. The practice has 

died out with usin modern 

times, though it was 

very common during 

past years, both as re- 

gards ships of the line 

and frigates. We cannot 

let the question of gun 

protection drop without 

noticing the remarkable 

fact that its importance 

seems to have been alto- 

gether ignored in some of 

the more recent Italian 

vessels, as well as in our 

own. The cruisers which 

were sent to Portsmouth 

with the squadron which 

has just visited that port 

would be mere death 

traps to the unfortunate 

wretches who should be 

working the upper deck 

guns, and the same re- 

mark would apply to the 

whole of the vessels of 

the Latona and analog- 

ous classes. It would be 

better to remove half the 

armament of these vessels and furnish the remaining 
half with suitable and efficient shields than to send 
them into action with the absolute certainty that 
the guns’ crews would be picked off and destroyed 
within a quarter of an hour after firing at anything like 
close quarters had commenced. We cannot emphasise 
in too importunate a degree the absolute necessity for 
providing shelters for the men from the hail of projectiles 


'to which they will be submitted in the exigencies of 


modern concentrated gun fire. To the Bouvines, a vessel 
of another class, and one possessing some features of 
structural interest, we shall return in another issue. 
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PUMPING STATION, CITY OF YORK NEW SEWERAGE 


MR, JAMES MANSERGH, V.P. INST. C.E, ENGINEER 








CITY OF YORK NEW SEWERAGE WORKS, 1895. 


Tue Lord Mayor of York formally opened the new sewerage | a t 
The following short | flows from the sludge tank into the rams, and is forced there- 


| from into the filter presses by the compressed air. The drain- 


works of that city on the 18th inst, 
description of them will be of interest. The new sewerage 
system has athree-fold object :—(a) To remove as speedily as 
possible from the houses in the city all sewage, slops, and 
foul liquid. (b) To give the existing sewers, which now dis- 


charge under water into the river, a free outfall at a lower level, | 
(c) To prevent the pollution of | 


and so prevent backing up. 
the river Ouse by the crude sewage of the city. This object 


has been attained by the construction of a system of inter- | 
cepting sewers, which follow the banks of the river and the | 
| sequent on such a condition of things they had constructed a 


natural valleys in the city. The existing branches have been 
connected to the new system, so that instead of the sewage 


flowing into the rivers or streams, it is now conveyed by | 
gravitation to the eastern boundary of the city, on the left | 
| width, and 6ft. 9in. in height, passed along the left bank of | 


bank of the river, to the pumping stationat Fulford. At this 
point the main sewer is a little more than 16ft. below the 
summer level of the river. It is egg-shaped, and measures at 
its outlet 6ft. 9in. by 4ft. The total length of new sewers is 
17 miles 527 yards, as under :— 


Miles. Yards 
Brick sewers, varying from oft. 9in. by 4ft. 6in. to 
2ft. 9in. by lft. 10in. Sees Oh chee. Lem 513 
Iron sewers, varying from 3ft. 4in. to 9in. internal 
eae a eee ee 1044 
Stoneware sewers, varying from 2ft. to 9in. internal 
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There are three inverted syphons under the river, connecting 
the intercepting sewers on one bank with those on the other. 

The pumping station is shown in the above view, which is 
taken from the right bank of the river looking in a south- 
westerly direction. The pumping plant consists of two 
overhead vertical cylinder triple expansion engines, working 
single-acting ram pumps, each engine capable of delivering 
4,320,000 gallons of sewage per day, through the 27in. rising 
main to the tanks at Naburn. In addition, there are two 
engines and centrifugal pumps, to be used in times of heavy 
rain, each capable of discharging 14,400,000 gallons per day 
into the river. Steam is generated in three Lancashire 
boilers, 6ft, 6in. in diameter, and 22ft. long. In ordinary dry 
weather one of the triple-expansion engines and its pumps 
will deal with the sewage, while the second one is a stand-by 
in case of repairs, or for dealing with moderate rain storms. 
When all the pumping plant is at work a little more than 
37,000,000 gallons per day can be lifted out of the sewers. 

The Treatment Works have been constructed on the 
left bank of the river Ouse, at Naburn, a little more than 
two miles below the Fulford Pumping Station. There are six 


precipitation tanks, having a total capacity of 1,500,000 | 
gallons, so arranged as to be used either for the intermittent | 


or the continuous process. The tanks have been placed at a 
sufficient elevation to allow of the clarified liquid being dis- 
tributed over adjoining land for filtration. The buildings 
consist of engine and boiler houses, chemical mixing rooms, 
sludge press-house, coal and lime stores, and an office. The 
sludge-pressing plant consists of an engine and air compressor 
in duplicate, six presses of thirty chambers, each producing 
square cakes 36in. by ljin., and three sludge and water 


| that apparently small fall, At the end of Love-lane the 








diameter, and 22ft. long. The sludge left in the tanks after 
precipitation is swept into an underground culvert, from 


which it is pumped into the sludge tank in the tower. It 


age area of the river Ouse above the works at Naburn is 
1350 square miles. The tidal reaches of the river are within 
two miles of the tanks. 

Mr. Jas. Mansergh, V.P. Inst. C. E., engineer of the new 
works, mentioned at the opening —- that prior to three 
months ago all the sewage of York was discharged into the 
river by a number of outlets. Those outlets were tide-locked, 
as it were, by the water, and in order to remove the evil con- 


system of eee Sy. sewers which, commencing where they | 
stood, traversed the low part of the Ouse valley, and crossed | 
the river to Clifton. The main sewer, which was 4ft. Gin. in 


the river for about 800 yards, and in that length its gradient 
or fall was 1 in 2000. That seemed a very small fall indeed, 
but the velocity of the sewage when the main was running 
full was 150ft. per minute, and when one-third full it was | 
130ft. per minute. Therefore, no harm could arise from | 


sewer passed under the river by an inverted syphon, 
and that part of the structure consisted of two 33in. iron 
pipes sunk into the bed of the river at such a depth as not to 
interfere with the navigation. The main then passed up the 
right bank of the river from Skeldergate to the upper side of 
the Scarborough Railway, where it crossed back to the north 
corner of the city. The branch from the Foss district also 
passed under the river at Skeldergate into the main. Anyone 
who knew the city would be aware it would have been 
impossible to have taken the main along the left bank through 
Coney-street and vicinity, and on account of that those three 
o— crossing the river had been put in, and, as many of 
them knew, it was an extremely troublesome business ; for, 
unfortunately, while one of them was being made one of the 
highest floods that had occurred for many years did con- 
siderable damage, not only to the contractor, but to the city. 
Many of the old drains had in them a considerable deposit, 
and he had no doubt the works would improve that state of 
things. They were already experiencing at the Fulford works, 
and had done especially during the late thunder storms, 
the effect of the deposit that had taken place. The lowering 
of the outfall giving to the sewers which originally discharged 
into the river a free drop into the intercepting sewer, with | 
the effect of increasing the velocity in the old branches, and | 
the ancient deposits were being washed down. That was 

doing an immense amount of good, and that no doubt would | 
continue. They had in connection with the sewers the most | 
efficient flushing arrangements, and at the head of the new 
sewers and many of the old sewers they had automatic flush- | 
ing tanks. When the sewage arrived at Fulford the floating | 
masses were strained off, and then the sewage was on | 
to two pumping wells, each feeding anengine. In addition to 
those engines which pumped the sewage up for treatment at 
Naburn, they had two centri pumps to relieve the sewer | 
in times of excessive storms. These two engines were capable, | 


if necessary, of pumping 8,600,000 gallons a day to Naburn. | 





pumps. There are two boilers, each 6ft. 6in. internal | The works have been executed by the following firms :—Main 


| the King of Siam. 





intercepting sewers, Mr. A. Kellett; Fulford pumping plant, 
Messrs. J. Watt and Co.; Fulford pumping station, founda- 
tion and wells, Messrs. Parker and Sharp; Fulford pumping 
station buildings, Mr. A. Kellett; Naburn treatment works, 


| Messrs. Parker and Sharp; sludge pressing plant, Messrs. 


Goddard, Massey, and Warner. Mr. Jas, Mansergh, Vice- 
president Inst. C.E., is the engineer, and Mr. Jas. McKie 
A.M.I.C.E., resident engineer. 








RAILWAYS IN MALAYA. 


Some years ago & project was put forward for cutting a 
canal through the isthmus of Kraw, which is situated on the 
frontier between Burmah and those States of the Malay 
Peninsula governed by native rajahs under the suzerainty of 
The scheme, like many others of a 
similar character, fell through, as might have been expected. 
After uniting the waters of the Bay of Bengal with those of 
the Gulf of Siam, the real terminus of the canal would have 
been at Bangkok. Although we are credited with ninety per 
cent. of the value of the imports, and nearly as much of that 
of the exports of the whole trade of the capital, the amount 
of both descriptions of traffic disembarked from, and em- 
barked in, British vessels would not for a moment warrant 
the undertaking of so large a maritime work. It was not, 
however, solely upon the traffic receipts from Siam that the 
canal enterprise relied for success. It was anticipated, and 
with a certain amount of both justice and probability, that 
the projected waterway would open up a new route to China 
and the Far East generally. It must be borne in mind that 
there is only one alternative route, that at present existing 
vid Singapore. In order to compare the advantages of the 
two separate lines of communication with respect to distance, 
the simplest plan is to select two points, one where the 
course of each line diverts, and the other where they rejoin 
on @ common bearing. The first point is Ceylon, where for 
ships coming from the West, those bound for the canal wou'd 
steer in a northerly direction, and those for Singapore in a 
southerly. Cape Pandaram, on the Chinese coast past 
Saigon, may be selected as the other point, where the rest of 
the voyages are common to both routes. The difference in 
the distance between the two points does not exceed 500 
miles, In fact, the northings and southings of the one 
course are about equal to the southings and northings of te 
other. There is one great and important advantage, especi- 
ally as regards the transport of merchandise and goods, 
which a canal or other waterway possesses over a railway. 
It saves breaking bulk and a double shift of the freight, an 
advantage which it is difficult to over-estimate, and one 
which can be compensated only by a comparatively enor- 
mous saving in distance on the part of a land route. We 
draw particular attention to this part of our subject, as it 
affects the prospects of a new railway just commenced in the 
Malay Peninsula, which it will traverse from its Indian to its 
Chinese coast, thus effecting a junction between the two seas, 
but attended with the grave disadvantage indicated. The 
present route vid Singapore breaks no bulk, and in addition 
ships can “ bring up” alongside some of the finest stretches of 
wharves, jetties, and landing places to be seen anywhere. 

The Malay trans-Peninsula Railway may be regarded 
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from two distinct points of view—one as a local line, and one 
as a possible link in a future chain of international inter- 
communication between the West and the Hast. The latter 
part of its rdéle is evidently the same as that expected to be 
= by the proposed Kraw Canal. Viewing it from the 

t standpoint, as laid down in the accompanying map, it 
may be said to commence at Kulim, the southern terminus, 
run in a northerly direction to Alor Sta or Kola Sta, a distance 
of sixty miles, and turning slightly eastwards for a length of 
eighty miles, arrive at the other terminus Singora, situated 
on the Gulf of Siam. Alor Sta is a small native town on the 
banks of the river Kedah, a few miles inland from the west 
coast of Siam, about sixty-five miles north from the island of 
Penang. The district from this halfway station, as it may 
be termed, to Singora is one of the most fertile in the whole 
Malay Peninsula, and there can be no doubt that the future 
line will not only develope and augment thé existing traffic 
of the country, which is already considerable, but benefit the 
trade generally, and in so doing benefit itself and all parties 
concerned in the enterprise. Along the trace are located the 
Purlis coalfields, which, according to good and reliable 
authority, only await development and opening 4 to oe 
their value. Itis proposed to ultimately extend the railway 
from Kulim to Selama, a further distance of twenty miles, 
by which astute stroke of colonial policy thé terminus will be 
rane within the boundaries of the protected native State 
of Perak. 








Malaya, or the Malay Peninsula, which geographically 
begins at the head of the Gulf of Siam, includes part of the 
kingdom proper of Siam, a portion of British Burmah, and 
the half-dozen States tributary to the White Elephant, is the 
peg and richest tin-producing country in the world. It 

not too much to assert that wherever one puts one’s foot 
down in the Malay Peninsula, there is tin underneath it. 
The quantity is inexhaustible, and the quality uns ssed in 
any metal market either at home or abroad. Both Kulim 
and Selama are in the heart of this vein of wealth, and with 
the object of bringing it to the nearest port of shipment, a 
railway from Kulim to Prye, & distance of eighteen miles on 
the mainland opposite Penang, forms part of the total 
scheme. But a good port, wharves, and a greatly extended 
and improved accommodation of every description for 
shipping are a sine gud non before Prince of Wales’s Island 
can ever hope of rivalling Singapore. That the proposed line 
will be highly advantageous to the future prosperity of that 
island, otherwise known under the oa oy title bestowed upon 
it, is incontestable. It may perhaps be pointed out, without 
the slightest intention of ping any ardent anticipations 
already formed, or of stimulating any undue rivalry between 
the two sister settlements, that for steamers plying between 
Europe and the Far East, Penang does not lie in the direct 
route. In fact, the Messageries Maritimes, or French mail 
boats, do not touch at Penang either going or coming, but on 
leaving Singapore steer for the always troubled waters of 
Acheen Head, and vice versd on the voyage outwards. 

When the trans-Peninsula line is considered with reference 
to its ultimate international character, assuming Bangkok in 
the direction indicated by the arrow in the plan as its 
objective, the saving of time in transit is both considerable 
and self-apparent. This advantage also obtains, but not to 
the same extent, if China be selected as the final goal of the 
new route. Bad as the people of Penang admit their own 
shipping acccmmodation.to be, there is none whatever at 
Singora. The locality, however, possesses good natural 
facilities for the construction of marine works, which by 
proper, though costly, engineering operations, could be 
rendered both safe and commodious. There is a fine land- 
locked bay communicating with the open sea by & narrow 
shallow channel of a depth not exceeding 6ft,, which is 
impassable, not only for steamers, but for native craft of 
large size. The widening and deepening of this channel 
would be one of the first undertakings to be put in hand if 
ag gary is to be made a port of any importance or value. It 
is, however, premature to enter into any details of this part 
of the project, neither is it necessary, as the railway, solely 
as & local line, will be self-supporting and _ self-sufficing. 
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Sta, from which point the construction of the line will 
proceed first in the direction of Singora. The concession 
was granted to Mr. C. Dunlop, of Singapore, by the King 
of Siam, and according to the Singapore Free Press 
the syndicate are represented in London by Messrs. Fowler, 
Perks, and Hopkinson. Messrs. Swan and MacLaren, 
engineers, of Singapore and Penang, have taken the con- 
struction of the line in hand, and there appears to be no 
reason to doubt but that the enterprise will meet with the 
same amount of success which has hitherto attended 
Sevres undertakings in the adjoining and neighbouring 
tates. 








JOHNSON’S DRY BRICK PRESS. 


Ix our last impression we described a new dry press brick 
machine, illustrated by general view and a vertical section. 
We find that the arrangement of the two levers and weigh 
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' Plan of Levers for Adjusting 
Depth of Mould 


shaft for controlling the depth of the moulds by the hand 
wheel and screw, shown in the front of the machine, was not 
understood, and now publish & plan of these levers, which 
makes the arrangement quite clear. 








AMERICAN ENGINEERING NEWS. 
(From our oton Correspondent.) 

The Hudson River 3110-foot ‘bridge.—As already noted in these 
letters, a —— is now proposing to build a bridge over the 
Hudson River at New York City with a cleat span of 3110ft; ; and, 
under direction of the Secretary of War, a board of étigineets his 
reported upon the project, stating that it is entirély feasible, | 
that a suspension bridge will be cheaper and better adap 
than a cantilever truss bridge. The company called for plans it 
accordance with provisional specifications as a preliminary basis, 
and several were received from prominent engineers, The plan of 
the Union Bridge ig: a has beet yoy by the company, 
and submitted to the Secretary of War for approval, and is thus 
déscribed :—The bridgs is to span the river without any support 
between the pisthead line on either shore ; to have a clear opening 
of 3110ft., and a height at the centre of 150ft. in the clear above 
high water, with the grade running downward from that point on 
the New York side 35ft. to the mile. There will be six tracks ona 
level, designed to carry 3000 lb. per lineal foot on each track, with 
excess for engine loading. The loading upon these tracks will be 
distributed by two stiffening trusses on either side, hinged at the 
centre, These trusses are of the bowstring order, with an extreme 
height of 200ft. They woah. p4ey 125ft. apart, centre to centre 
and are designed to be er by pin connections throughout, an 
after the erection is completed the joints are to be riveted so as to 
provide for reversal of strains, They are to be constructed of high- 
grade ‘‘medium” steel, fulfilling all the conditions of the best 
practice. The cables sustaining the roadway are twelve in number, 
two on each side of the stiffening trusses, and four between the 
trusses, arranged so as to divide the cross floor beams into three 
equal lengths. Suspenders from these intermediate cables connect 


impervious stratum. The Mut part of the embankment is 82ft, 
from base to crest. About in the centre of this highest part 
spring was found. It was carefully boxed up with cemented stong 
masonry, and the water was conveyed in a 4in. pipe toa point below 
the dam. A driveway 40ft. in width and 4154ft. long encircles the 
reservoir. The roadway is given a slope away from the reservoir, 
the inside being 6in. higher than the outside, The area of the 
water surface in the reservoir is a little over twenty acres, and the 
available — is 177,200,000 gallons. The inner slope is paved 
with stones Qin, thick to 2ft, above the surface of the water, and 
the margin between that point and the top is turfed. In a discus. 
sion on the embankment of a new reservoir at Syracuee, N, Y.— 
for the new waterworks described in a former letter—this subject 
of core walls was rticularly considered. In this case the 
wall was of puddle, but did not extend much above the surface cf 
the ground, and Mr. Gould thought that the shallow puddle core 
wall should have been carried considerably higher, the 6in. concrete 
facing and 12in. stone paving not being impermeable, Puddle may 
be more impermeable than rena A but if once water gets into a 

addle core wall it will gradually destroy it, and the most scrupu- 
ous and minute care is necessary to ensure a good puddle wall, 
For this reason the smaller and less important dams of this type are 
specially liable to failure. The late Mr. W. J. McAlpine empha. 
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sised this need for rigid attention to every detail of construction cf 
earth dams. Mr. J. J. R. Croes said that he did not believe a 
masonry core wall to be at all essential, a good puddle wall 
being equally good, as proved by actual experience with many 
dams of this construction. Mr. J, N. Green suggested a masonry 
cote wall faced with res, and stated that Mr. McAlpine 
advocated ordinary puddling of the entire upstream part of the 
dam. A common mistake is to carry up the core wall and the 
careful work only as far as the high water line, and then to fil! 
in the top portion somewhat like a railway embankment. Then 
when a wave or sudden flood raises the water level above the 
estimated high-water line, the dam should be breached. Mr. 
Goodell stated that at dam No. 6 of the Boston waterworks 
wells have been sunk along the face of the core wall, and water 
has been found at a level ift. below that of the water in the 
reservoir. The dam was very carefully constructed, and was 
only completed about a year ago. Mr. Croes thought that the 
water in the test wells was forced up from below, and did not 
penetrate horizontally through the dam, 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From owr own Correspondent.) 

THERE is a strong tone about business just now. The export trade 

is improving in several quarters, the increaséd custom being for 

various classes of material, which have hitherto this year been in 
restricted request. Australia is the chief buyer at date, and 
improved orders have been received from that colony for best 

ualities of horseshoe iron, rivet iron, and galvanised roofing 
sheets. The price of sheets for galvanising has been further 
advanced ig Aes manufacturers, who now ask £6 10s. for singles, 
£6 123, 6d. to £6 15s. doubles, and £7 5s. to £7 7s. 6d. for lattens. 

Consumers of galvanised sheets cannot now purchase at less than 

£10 per ton for district-made doubles, f.o.b. Liverpool. Merchants 

quote the ‘‘ Blackwall” broad 26 w.g., in felt-lined cases, £13 5s , 

London. Other classes of local finished iron are unchanged on the 

week, North Staffordshire firms quote £5 15s. for hoops, delivered 

Liverpool; £5 123, 6d. angles, and £5 2s. 6d. bars. Pig iron 

sellers speak favourably of demand, but values are not very firm. 

Staffordshire all-mine hot-blast is 50s. to 52s, 6d.; medium sorts, 

393.; and cinder, 35s. to 36s, Agents of Derbyshire smelters ack 

39s. 6d. for iron from that county, 

The well-known weighing machine and scale business now known 
as W. and T, Avery held their first general meeting under the 
new title this week. It was shown that the result of the trading 
for the nine months ending March 31st, 1895, is a net profit cf 
£18,533 12s, 10d., which, after deducting £6164 4s, 4d. for interest 





with a cross trues at each panel, thus securing a rigid ct 
with the stiffening trusses, A system of lateral bracing at the floor 
level is provided to resist the wind pressure which is not taken 
directly by the cables. Thera is also a vertical set of vibration 
bracing at each panel point, together with top chord lateral bracing. 
The cables are in vertical planes purposely, without cradling, as 
it is found that they offer in this position as much resistance to 
displacement by wind as with any practicable system of cradling. 
The cables are attached rigidly to the towers without roller shoes, 
due provision being made for this condition. On the New York 
side they are secured to a masonry anchorage through tunnels, 
and are open to inspection throughout their entire length. On the 
New Jersey side the anchorage will be in the solid rock, also pro- 
vided with tunnels for inspection. The material for the cables and 
eg will be wire of 180,000 lb. ultimate resistance per square 
inch, and of the most approved manufacture known. The diameter 
of each cable is 23in. The two main towers have eight legs braced 
in two directions and resting upon six masonry piers founded upon 
the rock. These towers are 587ft. in height above high water, and 
are purposely designed so as to resist the bending strain due to 
changes of length of the cable under variations of temperature, 
The New York approach consists of one deck span 400ft. long, 
extending back to the bulkhead line, and one deck s 575tt, 
long, crossing over the New York Central Railroad tracks, From 
the New York anchorage eastward the tracks would occupy a space 
100ft. wide on the north side of Sixty-eighth-street. The approach 
on the New Jersey side is made up of short deck spans, bat the 
exact length of these spans wa be ping Rigs to accommo- 
date street openings. The Union Bridge Co, has made a careful 
estimate of cost, and is prepared to enter into a contract to execute 
this work, with the understanding that the total cost, exclusive of 
interest, land damages, legal expenses, and such other items as 
may be beyond its control, shall not exceed 25,000,000 dols. It 
would propose to do the work on a percentage of cost, and to 
uarantee that the total cost, including the builders’ percentage, 
ut excluding the other items above mentioned, shall not exceed 
25,000,000 dols., thus giving the benefit of any saving there may 
be under this estimate, 

Reservoir embankments. —The immense amount of work being done 
in providing waterworks for small towns and villages, and in 
enlarging the waterworks of large towns and cities, is involving the 
construction of a large number of dams and reservoir embank- 
ments, and this sort of work is of much interest, The following 
small cut is a cross section of the embankment of a new reservoir 
at Atlanta, Ga. The core wall is of puddle made of selected gritty 
clay taken from inside the reservoir and deposited in layers 6in. 
thick, properly moistened, harrowed with revolving disc harrows, 
and then thoroughly rolled or tamped. The embankment and 
puddle wall were built up at the same time, the material on each 


thickness, atid rolled down with grooved iron rollers weighing 
4500 lb. Care was taken to put the best material on the water side. 
All soil was removed from the base of the embankments to a firm 


on debentures and purchase money, leaves a balance of £7369 8s, 6. 
A dividend was declared at the rate of 5 per cent. per annum on 
preference shares, and also at the rate of 5 per cent. per annum on 
the ordinary shares. In moving the adoption of the report, the 
chairman announced that since the balance sheet was prepared the 
directors, with the object of concentrating their works on one site, 
had completed the purchase of the Soho Works, lately belonging 
to James Watt an Co, It would take a considerable time to 
move the existing works, and it would be an expensive matter ; 
and that, to a large extent, had infinenced the directors in the 
decision to pay a dividend of only 5 per cent. 

Among the concerns which find tramway engineering profitable 
is evidently the Birmingham and Aston Tramways Company. The 
directors this week, in issuing their report and statement of 
accounts for the twelve months ended the 30th June, 1895, are able 
to again recommend the payment of a dividend at the rate of 
10 per cent. per annum, and a bonus of 3s, per share, The total 
receipts for the twelve months amount to £24,165 14s, 7d.; the 
expenditure on revenue account, including depreciation written 
off, £2339 19s. 2d., has been £14,782 11s, 1d., leaving an available 
surplus of £9383 8s. 6d. The total mileage run, and passengers 
carried during the twelve months ending the 30th of June last, 
have been as follows :—Mileage: engine miles, 333,053 ; omnibus, 
39,314; total, 372,367. Passengers carried: by steam cars, 
3,864,876 ; by omnibus, 216,266 ; total, 4,081,142, The permanent 
way and rolling stock have been maintained in thoroughly good 
working order, The company’s investments on account of reserve 
fond amount to over £20,000. 

The directors of the Union Rolling Stock Company recently ex- 
pressed the opinion that this company would make no losses in 
consequence of the several crises through which the railway com- 
anies in the United States have been passing, This expectation 

so far been realised, and it is believed that all loes will be 
avoided. The company’s report issued this week shows that 
during the half-year debenture stock to the amount of £9529 has 
been issued, raising the total amount of such stock to £32,944. In 
the depressed state of American business, the directors still decline 
to issue or renew debenture bonds, The debenture debt amounted 
on June 30th, 1895, to £162,390, as against £172,990 on December 
81st last. The accounts show a profit for the half-year of 
£4337 19s., which added to £1148 2s, 7d. brought forward from 
last account, gives an available total of £5486 1s,7d. This it is 
proposed to appropriate as follows:—Dividend, 6 per cent, per 
annum on preference shares, £750; dividend 10 per cent. per 
annum on ordinary shares, £2750; bonus, 2 per cent, per annum 
on ordinary shares, £550; reserve, being amount of premium 
received on issue of debenture stock, £372 9s.; balance to be 
carried forward, £1063 12s, 7d.; total, £5486 1s, 7d. On the 
adoption of these recommendations the reserve will be raised to 


side of the wall being deposited in layers not exceeding 12in. in | £28,527 17 


5: 8, . 
Some of the railway carriage and wagon building companies in 
Birmingham ate fairly busy at date upon passenger carriages. 
Edge tools and agricultural implements are in toletably good 
request for India, Aust: and South America, The heavy iron 





foundation, and a ditch for the puddle wall was excavated below 





According to latest advices, ground has been broken at Alor 





this, in some places to solid rock, and in every instance to an 


founders are better eng than for some time past. 
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About twenty of the members of the South Staffordshire and 
Bast Worcestershire Institute of Mining Bogineees have paid a 
visit since last issue to the James Bridge Steel Works of Messrs. 
F. H. Lloyd and Co., and the generating station of the South 
Staffords Tramway Ceapang, The party saw several large 
orders in course of execution. The processes were explained by 
two of ‘the directors, who also submitted special test pieces and 
records. Satisfaction was expressed that the firm were able to 
prodace steel castings for engineers and others of so reliable a 
character. Atthe generating station, over which they were shown 
by the e eer, Mr. A. Dickinson, they found three compound 
horizontal engines with 104in. high and 20in. low-pressure cylinders, 
fitted with Corliss valves, steam being generated in thres Lanca- 
shire boilers, 30ft. by 7ft. diameter. Each engine developed 125 
indicated horse-power. There are three dynamos, shunt wound, 
driven by cotton ropes, and at 450 revolutions, giving an output of 
260 po Bs Fay at 250 volts. This overhead electric traction system 
extends for eight miles, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—At present there is practically no further develop- 
ment in the direction of increasing activity, but if anything rather 
a lull as — the weight of actually new business coming for- 
ward, and the improvement for the time being may be considered 
as practically thing of a negative character. Although very 
little further upward move in prices can be recorded, there is no 
receding from the recent advance, and both makers and manufac- 
turers continue not only very firm, but extremely cautious about 
committing themselves to forward engagements. Most of the pig 
iron makers are already sold as far forward as they care at present 
prices, and although the position of finished iron makers is not so 
strong, they do not care about booking orders at current rates, 
except for comparatively early delivery. The steel trade does not 
make much progress towards any really appreciably improved 

ition generally, but the outlook is better than it was, 

The Manchester Iron Market on Tuesday brought together about 
an average attendance, but only a limited weight of business was 
being put through. Prices, however, were cages f firm at fully late 
rates, any underselling being confined to iron held in second hande, 
which here and there could be bought at something under 
current quotations, some holders apparently during the present 
lull of business being anxious to realise where they could sell at a 
small margin of profit rather than wait for any possible further 
upward move in the market. For pig iron, makers all through 
continue very firm at the recent full quotations, and in some 
instances show a —_ to harden up slightly upon 
these. In local brands makers are holding out for rather 
better prices, and for No. 8 foundry they are now asking about 
48s. 6d., less 24, delivered Manchester, ith regard to district 
brands makers are very firm at late full quotations, which they hold 
to as the minimum ; and it is probable there may shortly be some 
further advance in Lincolnshire, as makers find no difficulty in 
selling at 383. 6d. for forge to 40s. for foundry, net cash, with 
Derbyehire firm at 44s. to 453, for foundry, net cash, delivered 
Manchester. In outside brands speculative quotations are, if any- 
thing, easier ; but the general market prices remain firm at about 
44s, 10d. for good-named foundry Middlesbrough, net cash 
delivered Manchester ; whilst in Scotch iron, Eglinton averages 
46s, to 46s, 6d., delivered Lancashire ports; and about 483. to 
48s. 6d., net prompt cash, delivered at the dock quays, Manchester. 

In the finished iron trade there is no great weight of business 
just now coming forward, but one or two of the forges are kept 

usy with a fair weight of small orders, and there is a steady tone 
in prices at recent advanced rates. For bars, £5 23. 6d. is the 
minimum for Lancashire, and £5 23. 64. to £5 5s. for Staffordshire 
qualities ; £7 to £7 2s. 6d. are now the average quotations for good 
ualities of sheets, and hoops remain at £5 15s, for random to 

6 for special cut lengths, delivered Manchester district, and 
2s, 6d. less for shipment. 

Anuincreased weight of orders is reported to be coming forward 
amongst nut and bolt makers, but no appreciably higher prices are 
obtainable, 

A better tone prevails in the steel trade, and there is perhaps 
rather more business stirring, but as regards prices, there is no 
actually quotable advance. In hematites good ordinary foundry 
qualities are still obtainable at 52s, to 52:. 6d., less 24, although 
583, 6d. is quoted for some special brands; £4 to £4 5s. remain 
about the average quotations for steel dillets, and £6 to £6 2s, 6d. 
for steel boiler plates, delivered Manchester district. 

In the metal market there is a stronger tone, owing to the 
apward movement in raw material, but business continues quiet, 

th no quotable change in list rates for manufactured goods. 

The position as regards the engineering industries remains very 
much as I reported last week ; the weight of new work coming 
forward continues only moderate, and prices have still to be cut 
low to secure orders. The outlook for the future continues, how- 
ever, to improve steadily, and gress | a very hopeful tone 

révails. The returns I receive wi to the marine engineer- 
and shipbuilding in the district are decidedly of a more 
satisfactory character than they have been for some time past. 

The coal trade still shows no appreciable indication of improve- 
ment. Here and there rather more inquiry is reported to be 
ae, but the position generally remains one of extreme depres- 
sion, with collieries for the most working scarcely more than 
three days per week, some of them, in exceptional cases, aver- 

ing four days, with stocks accumulating in all descriptions 
of round coal. For the better qualities there is still only 
the usual restricted summer demand, with collieries limiting 
the get rather than attempt to force sales at lower prices, 
and quotations nominally remain at about 10s. to 10s. 6d. for best 

Arley, 8s. 6d. to 9s. for Pemberton four feet and second 
qualities of Arley, and 7s. to 7s, 6d. for the common qualities 
suitable for house-fire purposes, but the chief difficulty which 
colliery A ares experience is in the lower qualities suitable for 
iron making, steam, and general manufacturing purposes, as not 
only are local supplies largely in excess of requirements, but the 
surplus output of other districts is being pushed for sale here at 
extremely low figures, with the result that all sorts of prices are 
raling where business of any weight is put through, and 
local coalowners who hold to anything like their list rates 
have either to restrict their ‘‘ get” or put down into stock. So 
far as prices can be quoted they may be said to average about 6s. 
up to 63, 6d. in special cases for ordi descriptions of steam and 
forge coals at the pit mouth. The continued very limited produc- 
tion of slack keeps up a steady tone in the price of engine fuel, 
but with considerable stocks still held at some of the collieries, 
which are put see the market at Jow figures, no appreciable 
advance is obtainable, and at the pit mouth good ordinary descrip- 
tions of engine fuel do not average more than 3s, to 3s, 6d., with 
better qualities quoted 4s, 6d. to 5s. per ton. 

In the shipping trade prices continue to be cut excessively low, 
and ordinary a of steam coal, delivered at the ports on 
the Mersey, are readily obtainable at about 7s, 3d, to 7s. 6d. per 
ton, ryt some collieries still hold to 7s. 9d. as the minimum, 
but at this figure they are altogether out of the market. 

A meeting of the Manchester and Northern Counties C2al Trades’ 
Association was held on Friday, to consider the replies received 
from the railway companies with reference to the siding rents 

uestion. Mr. Pearson presided, and replies were read 
rom the London and North-Western, Lancashire and Yorkshire, 
Great Northern, Midland, Manchester, Sheffield, and Lincolnshire, 
North Staffordshire, and Cheshire Lines Railway Companies, the 
eneral tenor of these communications being that the companies 
carefully considered the question of the charges for siding 
rents, but saw no reason for departing from the lations whieh, 
they were put in operation on the Ist Mareb, had been found 
satisfactory in improving the working of the coal traffic and facili- 








tating business qooerally, The railway companies would, how- 


ever, be prepared to deal pha apy co with exceptional detentions 
caused by re general or local holidays when the business 
was interrupted by causes beyond the control of the traders, each 


case ye bese age ny on its merits, A communication from the 
Board of Trade was also read, in which replies from the railway 
companies were enclosed, the Board stating that an 
6 tay would be made for a meeting between the Coal 
rades’ Association and the railway companies at the Board of 
Trade for consideration of the matters in dispute, in case the Coal 
Trades’ Asscciation proposed to proceed with the dispute, After 
the above communications had been fally discussed, and the whole 
matter of siding rents gone into, the association finally decided 
that efforts should be made to bold a conference at an early date, 
to strengthen the union of coal traders on the question, and that 
should any action be taken against any member of the association 
for the recovery of siding rents by any railway company, the 
committee be empowered to defend any such case, either sepa- 
rately or in conjunction withothers, It was also resolved that the 
matter should be proceeded with before the Board of Trade. 

Barrow.—During the past week the market for hematite p'g-ironin 
North Lancasbire has been firm, and makers have done an increased 
business, The orders booked have been fair tonnages, and for the 
moet part the iron has gone into stock right away. The consump- 
tive demand for iron is somewhat easy. Locally steel makers and 
other consumers are only using small deliveries, for they are not 
very well off for orders. On general account there is not much 
offering. Makers are firm in their quotation of 45s. 6d. to 46s. 6d. 
per ton net f.o.b. for parcels of mixed numbers cf Bessemer iron, 
and warrants, after fluctuating, being 44s. 7d. and 45s. 6d., holders 
are now quoting 453, 34, per ton net cash, closing firm. There are 
30 furnaces in blast, and 45 are standing idle. The stores of 
warrants have been increased by a further 2248 tons, making an 
increase of 49,022 tons on the year, and bringing the total held up 
to 219,500 tons. During the week only 1800 tons of iron have veen 
shipped, as against 13,085 tons last year in the same week, a 
decline of 11,285 tons. Up to date this year there is a decrease of 
60.738 tons, 

Steel workers are still idle. At Barrow the whole of the mills 
have now been standing for a fortnight, but some orders have 
come to hand for rails and ehip-plates, and next week the whole of 
the mills will be restarted, but it is difficult to say how long they 
will be on, as orders are very scarce if anything like remunerative 
prices are to be obtained. Rails of heavy section are at £3 103., 
and ship-plates are at £4 153., and boiler-plates at £57s. 6d. Tin 
bars are in poor demand at £3 12s, 6d., and hoops are at £6 5s., 
and a slack trade at that. 

Shipbuilders and engineers are very busy in every department. 
The Naval Construction and Armaments Company, on Wednesday, 
successfully launched H.M.S. Powerful. The Powerful is 14,200 
tons and 25,000-horse power. She is 500ft. long, 71ft. 6in. beam, 
and 27ft. depth. 

Iron ore is in quiet demand at 9s, per ton net at mines, 

Coal and coke are in fair request at late rates. 

The shipments of steel for the week represent 7856 tons, com- 
pared with 9267 last year, a decrease of 1411 tons. 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE general election now proceeding has had rather an adverse 
effect upon the coal trade in the South Yorkshire district. Not 
much work has been done during the last week in any direction. 
On an average four days per week is all that has been worked, and 
that mainly on contract account. Business, too, is very mar 
divided, house and gas coal pits being poorly off for work, althoug 
since the turning of the half-year more coal, in both classes, has 
been supplied. Some of the thick seam collieries are doing well 
and turning out an enormous tonnage, as well as putting in full 
time. Their activity, however, makes matters worse forthe thin 
coal seams, as when excessive supplies of house fuel are produced 
large quantities are ‘owed on the market at low prices. The miners 
are at present very dissatisfied, owing to the fact that many of them, 
notwithstanding the 30 per cent. on wages, are unable to earn a 
week’s wage, The _ are crowded with men, and it is freely 
stated that but little money can be earned. The disputes at 
Carlton Main Colliery and Wath Main are the only ruptures to 
report in the South Yorkshire coalfield lately. At the former pit 
the dispute was submitted to a joint committee, and it is said to be 
now practically over. At the latter, howevor, things are not in so 
satisfactory a condition, and at the time of writing the owners and 
men are about as near yy te a settlement as they were last 
week, Household coal is in but a moderate demand, the metro- 
polis hardly taking an average supply. In spite of the fact that 
stocks in London are very low, there is little buying, merchants 
stating that they can obtain better terms in the near future. 
Stocks at the pits are Jarge, and low prices are taken for quantities, 
Silkstones make from 8s. to 8s. 6d. for best qualities and 7s. to 
7s, 3d. for secondary samples; Barnsley house coal varies from 
63, 6d. to 7s. 34. at the pits, while thin seam coal is at 6s, 6d. per 
ton. Steam coal is in | yen request, the trade to the Humber ports 
is well maintained, and the Hall and Barnsley lines are conveying 
a large quantity. Freights are very favourable. Barnsley hards 
can be taken to Cronstadt or St. Petersburg at less cost than the 
rail carriage of house coal to London. Prices are low, Barnsley 
hards being from 6s. 6d. to 7s. per ton, 3d. being occasionally put 
on for small lots, Parkgate and similar qualities are from 63. per 
ton, gas coal is in increasing demand at low rates. There is more 
doing in manufacturing fuel, prices being low. Screened slack is 
at from 4s, to 53. 6d. per ton; pit slack from 23. 64. per ton ; 
smudge from 9d. to ls. per ton. The production of coke, although 
somewhat curtailed of late, more than meets the demand. North 
Lincolnshire and Derbyshire are taking a moderate tonnage, and 
prices stil] range from 7s. 6d. to 93. per ton. 

The firmness previously noted in the iron trade has been 
succeeded by a definite advance in prices. Lincolnshire irons rose 
1s, per ton at the end of last week, and makers and agents are 
firm in requiring full rates. Hematites, West Coast, are at 523. 6d. 
to 53s, 6d. mixed numbers ; East Coast brands are at 503. 6d. to 
51s. per ton. Derbyshire No. 3 foundry, 37s. to 383 ; forge, 33s. 
to 353.; Lincolnshire No, 3 foundry, 34s. 6d. to 85s.; forge numbers, 
32s. to 33s. 6d. A better business is doing in bar iron, which makes 
£5 to £5 5:.; with sheets at £7 per ton. There is more doing also 
in the steel trade, and an upward tendency is noted in Swedish 
steels, for which orders have been recently booked for for- 
ward delivery. th charcoal, steel, and iron are more briskly 
inquired for in Sweden, where manvfacturers decline to quote, 
except at considerably higher rates, This has a direct bearing on 
the Sheffield business, because this city takes between 90 and 95 
per cent, of the whole output of the best brands of Swedish iron 
and steel, 

There is not much improvement to be noted as yet in railway 
material, but the inquiries in the market for wheels, tires, axles, 
and springs are hopeful of betterment being not far off. The im- 
provement in shipbuilding is not affecting Sheffield so much as was 
expected, with the exception of Purves’ ribbed flues, Serve tubes, 
and similar specialities. 

The railway wagon trade cannot possibly improve until coal 
owners move their accumulations of fuel. The Midland and other 
railway companies have their sidings fairly blocked with coal-laden 
wagons, and in all directions the companies have more vehicles 
than they need for the present unsatisfactory traffic. There is 
some hope of a modification of thé rule that wagons can only 
stand free on sidings for four days. The merchants asked that 
the time limit may be extended to six days, If this is granted 
the. concession would have an effect upon wagon penta. The 
Midland Company are stated to contemplate lowering rates 
for the use of their own wagons. This would have the effect of 





driving wagons on hire off their system, and thus keeping the 
Midland property more fully employed. 

A feature of the ral election, now drawing to a close, has 
been the unusaal attention given to trade topics. Any candidate 
who was a coalowner, a large manafacturer, chairman of a gas- 
company, or a railway director, has been keenly attacked after it 
has transpired that he has in any way been party to orders leaving 
the particular district, Some interesting points have come out in 
this way. At Gainsborough the other day Mr. Emerson Bain- 
bridge, who is a large colliery owner and Bie. of the Est to 
West Coast Railway, mentioned that two gentlemen had called 
upon him with regard to coal mines in Roumania. A —? had 
been formed to work these mines, under conditions which had 
been arranged with the Roumanian Government. Mr. Bain- 
bridge was understood to say that he was the chairman 
of the company, and that all the machinery required for 
five years would be ordered from Meesrs Marshall, Sons, and Co., the 
well-known manufacturers of that town. Mr. Bainbridge is the 
Liberal candidate for Gainsborough. At a meeting in the Hallam- - 
shire Division, Mr. A. M. Chambers, President of the Coalowners’ 
Association of Great Britain, stated on Friday night that he had 
that very day made an cffer to one of his principal miners to run 
the collieries on the conditions laid down in the Eight Hours’ 
Bill from Monday next, in order to see what the effect would 
be. A number of men were contulted, and the result was 
that ba absolutely declined to agree to anything of the 
kind. hey stated that their —_ were now such that 
they could not allow them to be reduced as they would be according 
to the Eight Hours Day Bill. This, he considered, was eloquent 
testimony against the Eight Hours Bill. Miners could rest assured 
that if the proposal ever became law, there must be a reduced 
output and reduced weges. Mr. Chambers says that he knows the 
opinion of many miners is that the passing of the Bill would do no 
good to them, and he is perfectly certain that the measure, if 
dependent upon the support of the colliers, would not be passed. 
It was stated ata file-cutters’ meeting, as a proof of the superio- 
rity of hand-cut over machine-cut files, that the Russian Govern- 
ment had placed an order for 30,000 dozens of files, all to be hand- 
- = Mesers. Thomas Firth and Sons, Norfolk Works, 

heffield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE undoubtedly continues to improve, and there are scarcely 
apy branches of the iron and allied industries where the manu- 
facturers cannot report some progress, and where prospects are 
not encouraging. When the revival has appeared in the finished 
branches most people believe in its genuine character, 417 in con- 
sequence there is a more general desire manifested to vuy, 18 it is 
evident that the time has arrived when consumers will lose by 
delay. The fall in warrant prices in the early part of the weak 
had very little influence on the market; it made the price u 
No. 3 Cleveland pig iron a little easier in second hands, but the 
quotations for other descriptions of iron and steel were not in the 
least affected, the fact being that it was apparent that the easier 
prices were due in no respect to any change in the condition of 
trade, but to the operations of speculators. In every revival there 
are these temporary drops in prices, caused by the speculators 
clearing out in order to secure profits and to prepare for another 
deal, is was certainly the cause of the fall in prices on Mon- 
day and Tuesday; but when the speculators had sold all they 
cared to part with, the value of warrants went up again, and is 
now as good as it was last week. At last week’s close the sellers 
of Middlesbrough warrants were quoting 36s. 4d. cash, but on 
Monday they put the price down to 353. 114d., as buyers would 
only pay 35s. 104d. On Tuesday afternoon, however, there was a 
rise to 36s. -, and on Wednesday to 36s. 4d., closing that 
day at 363. 2d. The only other price affected was that of 
No. 3 Cleveland pig, and then only that of iron in second 
hands. There was some business in this quality on Monday and 
Tuesday at 353, 104d., and even at 35s. 9d., but producers never 
reduced their rate below 36s. for prompt f.o.b. delivery, and that 
is the minimum which all sellers ‘lil sow accept. For delivery 
over August and September 36+. 3d. per ton is paid, and producers 
ask 36s. 6d. for delivery up to the end of the navigation season, 
though they are not all very ready sellers at it, as the tendency of 
prices is so unmistakeably upwards. There is really nothing now 
to give consumers grounds for expecting that they will cee lower 
prices during the present shipping season, and that they can gain 
anything by waiting. Though shipments are not as good as they 
were in any of the Jast three months, when they were extra large, 
they are above a July average, and are much above those of the 
corresponding period of last year. Mostly there is a lull in exports 
during July, which is, as it were, between seasons. This month to 
Wednesday the shipments of pig iron reached 76.200 tons, as com- 
pared with 82,774 tons last month, and 71.294 tons in the 
corresponding peridd of last year. 

The price of No. 1 Cleveland pig is strong at 37s. 6d., and the 
quantity offering is small. No. 4 foundry is at 35s., and grey forge 
at 34s,; and it is somewhat less difficult to sell the -hamed, as 
there is some improvement at last in the finished iron trade. Iron- 
founders are also taking No. 4 foundry as well as grey forge more 
freely, and probably the extraordinary differences between the 
prices of the various qualities will disappear. At present the lower 
numbers are relatively considerably cheaper than No, 3, Thestock 
of Cleveland pig iron in Connal’s public warrant stores increases ; 
on Wednesday night 126,481 tons were held. the increase for the 
month being tons. The production cf Cleveland pig iron has 
been reduced ever since the Redcar Ironworks explosion, now about 
six weeks ago ; but it seems probable that the reduction will con- 
tinue for a considerably shorter time than has been expected, and 
that the Redcar Works will be re-started within a month or six 
weeks, Messrs. Daniel Adamson and Co., of Dukinfield, have been 
very expeditious in supplying new Lancashire boilers, and of the 
eight ordered—each 30ft. by 8ft.—four are already in their seats 
on the works, 

Hematite iron is in eg request, not only on local but also 
on shipping account, and producers are securing better prices, but 
still they are not getting anything like what they should be 
realising, taking the quotations for Cumberland and Scotch iron 
asa guide, The lowest price for mixed numbers is 43s, for ear! 
f.o.b, delivery, but some makers quote 433, 3d., and others 43s. 6d. 
The excellent prospects of the steel trade would seem to indicate 
continued of demand for hematite irop, and accordingly there 
are more buyers than sellers, The prices of foreign iron ore 
are well maintained, as no reductions in the rates of freight are 
obtainable, and these regulate the fluctuations in the prices of the 
ore. Rubio is about 12s. 44d. per ton, delivered at wharves on 
Tees, the freight from Bilbao being 53. 44d. 

The Board of Trade investigation, under the Boiler Explosions 
Act, into the cause of the disastrous boiler explosion at the Redcar 
Ironworks on the 14th ult., was of unusual interest to ironmasters 
and engineers, for the accident was the worst of its kind that 
has occurred in this country. It caused the loss of twelve lives, 
and the destruction of twelve boilers out of fifteen. The inquiry 
has been the most important and the lengthiest that has been held 
under the Act, and the judgment has jspecial interest to this 
district, where so many of the same type of boiler are still in 
existence. The Commissioners have emphatically condemned the 
use of such boilers, and it will be for those who have them to at 
once take steps to alter them so as to make them safe, or to remove. 
them altogether. The Commissioners decided that these long 
externally-fired boilersare unsafe, being specially liable to seam rip, 
which may at any time cause disastrous explosions. When firing the 
boilers by means of the waste gases from the furnaces was first 
introduced, it was the opinion that these long boilers were the 
proper type, as it was thought that the gas flame could not be 
properly utilised under a short boiler, twenty or twenty-five 
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ears ago such long boilers were almost universal. Explosions 

ve before occurred with them, and a number of firms regarding 
them as unsafe have had them removed in recent years. But 
there cannot be fewer than 100 of them still at work in the Cleve- 
land district alone, some of them even longer and older than those 
which exploded at Redcar Works. These were 66ft. long by 44ft. 
diameter, and were about twenty-two years old, but there are 
some up to 80ft. long, which have been in use between thirty and 
forty years. It was rather strange, that though there are so many 
of these boilers still in existence, not a single person was called to say 
a word in their favour, and all theevidence that was called distinctly 
condemned the type of boiler, and the court had no hesitation in 
deciding that these long cylindrical boilers unstayed are unsafe. 
If, after this warning, those who have them do not take steps to 
dispense with them, they will carry on at their own risk, and if 
an accident occurs it will go hard with them, pecuniarily and other- 
wise. It is the long externally-fired boilers which the Commis- 
sioners condemn, but if they are stayed longitudinally they may be 
used ; that would not prevent seam rip, but would greatly mini- 
mise the consequences thereof. The present boilers may also 
cut in two, as recommended by the insurance company, whose 
representative said the cost might be about £60 per boiler. The 
utility of the Boiler Explosions Act is well exemplified in this 
inquiry, for the coroner’s jury found that the explosion was acci- 
dental, thus acquitting everyone of blame ; whereas the Commis- 
sioners found that it was not accidental, and that the explosion 
was not due to overheating, as the coroner’s jury decided on the 
evidence before them. [A fu'l report of this investigation was 
commenced in our last, and is completed in this impression on 
Fage 80.] 

The finished iron trade is certainly not so bad as it was, some 
fair orders for bars have been secured lately, and the works are 
more fully occupied. The prospects are better for the bar manu- 
facturers than for others, because they are not so much affected 
by the competition of steel. Common bars are at £4 15s.; best 
bars, £5 ; ship plates, £4 12s. 6d.; boiler plates, £5123, 6d.; girder 
plates, £4 17s. 63.; ship angles, £4 10s.; and engineering angles, 
£4 15s., all less 24 per cent. and f.o.t. Mr. Waterhouse’s official 
report to the North of England Board of Conciliation for the 
finished iron trade shows that the average net realised price of 
manufactured iron delivered in May and June was £4 14s, 1°28d. 
per ton, a decrease of 9°38d. from the figure for the previous two 
months. According to the sliding scale, the wages at the mills and 
forges for August and September will remain unchanged. Rails 
declined 7°S8ld. in value; plates, 0°77d.; bars, 2s, 6°57d.; but 
angles improved 104d. The production was increased by 20 per 
cent., chiefly caused by better demand for plates and bars, The 
following is the summary of deliveries and average prices :— 

Average 
net selling 








- : ; Percentage ; 
TON Weight invoiced. ag price 

Descripticn. Tons. ‘cwta. qrs. Ibs. t si per =. 
. x 8. 4 

Reis. « 40 28 3 9 2°34 4 6 2°55 

Plates ~aree Ff 8 8 45°91 4101021 

Bars .. .. 8,332 : 2» 89°15 418 11°64 

Angles - 2,680 8. @ . as 12°60 412 403 

mam 6 lUS C8 100°00 414 1°28 


The steel trade continues to improve, and generally the works 
are well occupied. Some manufacturers have advanced their 
quotations for rails to £3 15s, net, and ship plates to £4 17s. 6d., 
less 24 per cent., but others would not refuse 2s. 6d. less. All 
the allied industries, particularly that of shipbuilding and engi- 
neering, are showing improving tendencies. 

On Friday last the workmen, foremen, and officials of Messrs. R. 
and W. Hawthorn, Lelie, and Co., presented an elaborately illu- 
minated address, tcgether with a silver bowl, to Mr. Francis Carr 
Marshall, on the occasion of his jubilee in the engineering pro- 
feesion. The presentation was made at Newcastle-on-Tyne, and 
Sir B. C. Browne, D.C.L, presided. 

The coal trade is becoming more active, but prices do not move 
upwards, In Northumberland the Conciliation Board has arranged 
that no change shall be made in wages for the next quarter. The 
Conciliation Board is to be continued and not abolished, as was 
expected, it having been found that some mistake had been made 
in counting the ballot papers. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a fair business in the Glasgow pig iron market. 
Prices of Scotch warrants have, however, fluctuated considerably 
in the course of the week. Beginning at 45s, 4d. cash, the price 
subsequently receded to 44s. 94d., from which there was afterwards 
some improvement, The variations in price of this class of iron 
are ascribed to purely speculative causes, and this view seems to 
be supported by the comparative steadiness of other kinds of iron. 
For hematite warrants there has been an improved demand at 
better prices, Cleveland warrants are also somewhat firmer, 

The production of Scotch pig iron is now in full operation. The 
furnaces that were out of blast during the holidays for repairs are 
again at work, the total now blowing being 76, compared with 66 
last week, and 11 in the corresponding week of 1894. Of the total 
furnaces in blast 46 are producing ordinary, 26 hematite, and 4 
basic iron. 

_ The demand for makers’ brands of Scotch pig iron is improv- 
ing, and the prices are, in a number of cases, somewhat higher. 
G.M.B., f.0.b. at Glasgow, No, 1, is quoted 46s. 6d. per ton ; 
No, 3, 44s,; Monkland, do., do.; Carnbroe, No. 1, 47s.; No. 3, 
44s, 6d.; Clyde, No. 1, 49s.; No. 3, 46s.; Gartsherrie, Calder, and 
Summerlee, Nos, 1, 51s.; Nos. 3, 47s.; Coltness, No. 1, 52s, 6d.; 
No, 3, 493.; Glengarnock at Ardrossan, No. 1, 49s.; No. 3, 
45s,; Eglinton, No. 1, 47s,; No. 3, 45s,; Dalmellington at Ayr, 
No, 1, 46s. 6d.; No. 3, 448, 6d.; Shotts at Leith, No. 1, 52s. 6d.; 
+g 3, 49s. 6d.; Carron at Grangemouth, No, 1, 54s, 6d.; No, 3, 

s. 6d, 

The shipments of pigiron from Scottish ports in the past week 
have been 7684 tons, compared with 3600 inthe vietiow A. week 
of last year. To Italy was despatched 2590 tons, Canada 305, 
Germany 240, Australia 200, United States 20, India 25, France 70, 
Holland 275, Belgium 10, other countries 265; and the coastwise 
shipments were 3674, against 1632 in the same week of 1894, 

Reports concerning the different ironfounding branches are of 
@ {more favourable description, and this is regarded as an omen 
that trade generally is improving, Of course the annual trade 
holidays are only just over, and busi has ily to some 
extent been interfered with by the excitement attending the 
elections, but there is undoubtedly a better feeling in manufactured 
iron. The advance in the raw material—pig iron—will make it all 
but imperative that manufacturers should raise their prices, and it 
remains to be seen whether the demand will be so pressing as to 
aid in the raising of quotations, 

The steel tradeis firmer, and there has been an improved inquiry, 
which has imparted additional firmness to this department. 

In the coal trade business has been less animated. The ship- 
ments from the various ports aggregate 127,855 tons, compared 
with 159,970 in the ae week, and 24,560 in the correspond- 
ing week of 1894, when the colliers’ strike greatly curtailed the 
volume of business, The inland branch of the trade has been 
quiet, but the consumption is now increasing to some extent. 
There is no material change in prices, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THERE are slightly better prospects in the iron and steel trades. 
The d¢ mand for tin bar, which varies with the changing conditions 
of things at the tin-plate works, shows an improvement, and 


be | slightly lower prices will prevail. 


renewals and extensions here and there, the tone is stated to be 
improving and prices are looking upward. Itis an admitted fact 
in all quarters that lower prices cannot rule, and I shall not be 
surprised to see good orders placed for the autumn. There was 
a strong impression some time ago that the light rail movement 
would have progressed and given good business in this quarter. 
Probably this will be done in the near future. That expectation 
is rife is shown by the animation in the iron ore trade. Large 

uantities have been — for Cyfarthfa, Dowlais, and the 
South Wales import trade. is week Ebbw Vale received nearly 
4000 tons, and Blaenavon, 1850 tons. One small cargo of iron was 
despatched during the week to Hennebout. 

The elections have continued to interfere considerably with all 
industries. This week it has been an upset in the Rhondda, 
Celfynydd, and Pontypridd districts, and the —— has been 
lessened accordingly. It is generally expected that after this week 
coal business will flow into the old track, but a quieter time is 
ahead, I expect, than that which preceded the elections ; and on 
Change there is an impression that when the ferment is over, 
Prices so far have kept up well 
in the steam coal trade, and though the total of last week was a 
reduced one from late averages, some large and important cargoes 
have been despatched. 

I may instance a few of late from Cardiff :—4000 tons, Genoa ; 
4700 tons, Singapore ; 4300, Port Said ; 4500 tons, Las Pampas ; 
5900 tons, Colombo ; 5200 tons, Colombo ; 4500 tons, Colombo ; 
2900 tons, San Francisco, from S 

Latest coal prices, Swansea, are 83, 9d. to 12s. for anthracite ; 
9s, to 9s. 6d., steam ; and No. 3 Rhondda, 103. to 10s. 3d. Cardiff 
prices, mid-week, were 10s. 3d. to 103. 6d. for best steam ; seconds, 
93. 3d. to 93. Od. ; drys, 83. 94, to 9s. 6d. ; best small. 4s, 9d. to 
5s. ; seconds, 4s, 3d. to 4s, 61; drys, 33, 6d. to 4s. House coal, 
which continues in only moderate request, best, 93. 6d. to 9s. 9d.; 
No. 3 Rhondda, 93, 3d. to 93. 6d.; brush, 7s. 64. to 73, 9d.; 
small, 63. 6d. to 63. 9d.; No. 2 Rhondda, 7s. 6d. to 7s. 9d.: 
through, 63. 3d. to 6s, 6d.; small, 4s. to 43. 6d. 

A valuable anthrac‘te colliery, the Blaencwrgwen near Swansea 
with all its ‘‘ mines, minerals, liberties, and rights,” is for sale. 

Patent fuel in Swansea is getting into betterdemand. Last week 
the export exceeded 10 000 tons, 3980 tons going to Franc, 2000 
tons to Italy, and 4994 to Algeria. Swansea prices are 10s. 4d. to 
10s. 6d. At Cardiff trade is reported quiet, quotatione : Ioferior, 
from 10s. f.o.b.; good brands, 103, 38d. to 103, 6d.; coke fornec>, 
12s. to 14s,; good foundry, 15s. to 163.; special foundry, 1 +. 63, 
to 203.; pitwood, 17s. 94. to 18s, Swansea prices, 17s. 64. Prices 
are getting firmer in Cardiff. 

Block tin has advanced about 30s. since last week. Ircn ores, 
Swansea, Tafna, 1ls.; Rubio, lls. 3d. to 11s, 6d.; ex-ship, cash, 
30 days. 

Iron and steel quotations, Swansea Exchange, mid-week, were as 
follows :— Glasgow warrants slightly lower, 45s. 9d.; Middicsbrough, 
35s, 1l4d.; hematite, 43s, 3d.; Welsh bars, £4 lds. to £4 17s. 6d. 
Steel rails, £3 123, 6d, to £3 153. for heavy sections ~ light, £4 5s, 
to £5. Steel and iron sheets, £5 103. to £6 5s., with the usual 
extras forthe higher gauges. Bessemer steel: Tin-plate bars, £3 15s. ; 
Siemens, best, £3 183. to £4, all delivered in district, cash less 24 

r cent. ‘Tin-plates, makers’ quotations: Bessemer cokes, 
9s. 94. to 10s. 3d.; Swansea, 10s. to 103. 6d.; ternes, per double 
box, 28c. by 20c., 183, 6d., 193. 6d., 21s. 6d. to 22s,; best crarcoal, 
12s, 64. to 13s. 6d.; wasters, 6d. to 1s. per box kcss than primes ; 
all delivered Prince of Wales’s Dock, Swansea cash, less 3 and 
1 per cent. 

A review of the tin-plate situation is a little more encouraging 
than it was a few weeks ago. Last week the shipment was —— 
72,256 boxes—while from works 64,245 boxes came to hand. The 
stocks now only total 128,844 boxes, or little more than a week’s 
shipment, and large steamers are being fixed for this and next 
week to America, pth and Spai 

The return to the 1874 rate has been much more general 
than was expected. There are, however, several works still 
inactive, the employers failing to see their way to restart, 
except by the men yielding a concession. It is evident, from the 
opinion expressed on ’Change this week at Swansea, that a better 
tone is developing in the tin-plate trade, and that higher prices 
must prevail. Good orders are stated to be in the market, and 
are about to be placed, and if the men remain satisfied with the 
concessions, even better times may be looked for. Much depends 
upon this, and one would imagine that the bitter experience the 
men have undergone will prompt them to be discreet. 

In reference to the interesting notice of the Metropolitan Railway, 
in THE ENGINEER of last week, it may not be out of place to note 
that the first Bessemer rails for that line were made at Dowlais, It 
was at Dowlais also that the rails for the tunnel of the Severn 
Railway were made, and while, if I am not mistaken, the 
Metropolitan rails were 801b. to the yard, those for the Severn 
Tunnel were 140 1b, to the yard, and are regarded practically as 
everlasting. 

One of the first welcome signs that other matters than elections 
are beginning to attract attention is to be noted in the improve- 
ment suddenly occurring in the Rhymney Railway ordinary shares, 
I am glad also to see that other railways are doing well. On the 
Brecon and the Cambrian Railways the excursion season has fairly 
set in, and the week has been a good one all roand. The arrange- 
ments made by the Taff Vale, Brecon, and Cambrian, affecting 
large centres, such as Hereford, Newport, Merthyr, Pontypridd, 
and Cardiff, are working very smoothly, and if the last few days 
are to be regarded as an index, a good season is in front. The 
Cambrian has issued the best guide book yet produced by them. 
Parliamentary powers are to be sought for a new dock at 
Lianelly. Latest: I am sorry to see that the tin-plate situation 
at Llanelly is not yet improved. The employers are willing to 
agree to the 1874 list after August, if the men will concede a 
reduction of 124 per cent. until that time. Matters now remain 
arg as the masters fail to see their way to a re-start unless 
this is done, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

In this country the trade in iron and steel continues quiet, on 
the whole ; the improvement that had been here and there notice- 
able being generally considered as only temporary, and makers are 
as a rule rather inclined to look upon the present state of affairs as 
decidedly disco ing. The orders coming in are, at the best, just 
sufficient to keep the works in tolerably regular occupation ; but 
quotations have been far from improving. If somewhat better 
prices have been realised in a few instances, this was due to par- 
— circumstances rather than to any upward movement in 
trade. 

In Silesia the iron industry continues in pretty regular activity ; 
but the smallest quantity of orders only has been placed during 
the week now past. Especially pig iron is in very moderate request 
just now, It has been stated that output of pig iron in Silesia 
during the first six months of present year has increased, being 
256,328 t. this year against 251,402 t. for the same period the year 
before. Figures of production for the last years are :—1892, 
470,496 t.; 1898, 472,935 t.; and for 1894, 513,803 t. The greater 
part of output is for local consumption, but a fair export is also 
doing to Austria, while export to Russia, which is the chief 
consumer for malleable iron, has decreased against last year. 
Silesian export trade to the two neighbouring countries was :— 


Austria. Russia. 
1898 480 tons .. 993 tons 
1894 8418 tons 5085 tons 


During the first six months of present year 6092 t. were sent to 
Austria and 1171 t. to Russia, Stocks at the end of 1893 
amounted to 45,399 t.; at end of 1894, 54,415 t.; and on June 30th 





On the Austro-Hungarian iron market there is a specially lively 
business rng, Sy all sorts of structural iron, and most of the mills 


are likely to be in fair activity for some time ahead, having their 
order-books well filled. oe are in good call, while sheets 
continue in limited request. ere is a 8) y keen competition 
from English houses experienced in the named article, which 
causes a general weakness in quotations. 

French iron business, though still rather quiet in some depart- 
ments, has been showing a little more steadiness generally. In 
the ‘Department Nord co rege 4 a fairly satisfactory tone is 
noticeable in raw as well as in finished iron, and prices seem 
inclined to be firm. In Paris merchant bars are unchanged at 
145f. to 150f. p.t. Girders fetch 155f. to 1608. A 

The iron market in Belgium continues inactive, The effect of 
the new import tariff is being felt beforehand, as for all the pig 
iron orders that have recently been given out a reduction of 3f. p.t, 
is stipulated. Athus, being specially influenced by the new measure, 
is going to reduce the price for forge pig from 43f. p.t. to 42f.; or 
even 40f. p.t. Luxemburg foundry pig is quoted at present 47f. p.t., 
os 48f. on June lst of present year. Of forty-three existing 
blast furnaces, — — were in blow on July lst, thirteen 
producing forge pi , four foundry pig, and twelve basic. Output 
of pig iron in Belgium was for June, and during the first six months 
of present year and of the year before, as under :— 











June, June, January Ist to July Ist. 
1895. 1894, 1895. 1894, 
Tons. Tons. Tons. Tone. 
Forge pig... 85.100 86,600 222,090 189,220 
Foundry pig .. 8,700 7,050 .. 52,780 .. 47,415 
Basic wa ae 32,700 84.500 .. 187,180 .. 207,150 
Total.. 76,500 .. 78,150 462,050 .. 443,785 


The general tone of the Rhenish-Westphalian iron industry is 
steady and fairly confident. In the iron ore trade the demand for 
inland sorts continues rather weak, a considerable quantity of 
foreign ore being thrown on the market. Quotations are still for 
spathose iron ore: M.7 to 7°20 p.t.; roasted, ditto, M. 10 to 
10°20 p.t.; Nassau red iron ore, 50 p.c. contents, M. 9 p.t. 
Minette of Lorraine is firm in price, being sold at M. 2°50, 2°80, 
and 3°30 p.t., ret, at mines. Onthe pig iron market there is a 
pretty good inquiry coming to hand for some sorts, but gener- 
ally not much is doing for the present. However, the firm 
tendency of the malleable iron market has in some measure 
influenced the condition of the pig iron trade, and it is 
very likely that by-and-bye a rising movement will be per- 
ceptible in the quotations for raw iron, which are now in a 
most wretched state. For spiegeleisen, 10 to 12 p.c. grade, M. 50 
to 51 p.t. is quoted ; forge pig, No.1, M. 45; No. 3, M. 42 p.t. 
Hematite, M. 63 p.t. Foundry pig, No. 1, M. 63; No, 3, M. 54 
pt. B.sic, M. 44 p.t. German Bessemer, M. 48 p.t. Iron for 
steel making, M. 44 to 46 p.t.; Luxemburg forge pig, M. 42 p.t. at 
works, There is, if anything, a rather better feeling in most 
departments of the Bron tere iron trade; prices have somewhat 
gained in firmness, but, on the whole, the prices paid for the 
finished articles are in no proportion to the costs of production. 
Stocks show a slight decrease. There has been a fair number of 
orders coming to hand for bars, both from inland and abroad, 
which led to a stiffening in quotations. A lively request is ex- 
perienced for girders, and the hoop mills also continue in fair 
occupation, Heavy plates are in satisfactory demand; sheets 
likewise continue rather brisk of sale, and makers have in some 
specially favoured instances been able to get higher prices. 
Drawn wire meets on the whole with better request, and wire 
nails are, perhaps, less neglected than before, but rivets are still 
exceedingly depressed, only emall hand-to-mouth orders being 
placed. The foundries and machine factories are still without 
improvement ard the wagon shops have also been but partially 
well employed ; but there are further orders holding out for load 
wagons, and a fai activity is likely to be secured to the shops for 
some time ahead. 

Latest list quotations per ton at works are as under :—Good 
merchant bars, M. 100 to 102; rivet iron, M. 125; les, M. 110; 
girders, M. 83 to 88; hoops, M. 105 to 107; billets in basic and 
Bessemer, M. 73 to 75; heavy plates for boiler-making purposes, 
M. 180 to 140; tank ditto, M. 155 to M. 180; steel plates, M. 115; 
tank ditto, M. 110; thin sheets, M. 135 to 140; the same in steel, 
M. 120 to 180; drawn wire in iron or steel, M. 95; iron wire rolls, 
common quality, M. 110; wire nails, M. 113 to115 ; rivets, M. 145; 
complete sets of wheels and axles, M. 270 to 280 ; axles, M. 200; 
steel tires, M. 195 to 200 ; steel rails, M. 100 to 110; steel sleepers, 
M. a fish plates, M, 112 to 120; light section rails, M, 95 
to 100, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Ow1nc to the political excitement, the coal shipments for the 
week ending to-day have not been so large as compared with 
previous ones. Pitwood is scarce and consequently prices are 
high. The river trade has been fairly brisk both as regards 
imports and exports. Eight cargoes of iron ore arrived during the 
week, At the Arrow Wharf, the Rocio left with 1800 tons of 
fuel. The N.C. Bull has discharged a cargo of oats from Holland 
to the order of Parnall and Evans, A cargo of deals has arrived 
for T, B., and 8, Batchelor, and another for Ford and Pickford. 
This week has been a busy one with d to the ship-repairing 
firms, The Holkar, Ellorio, Alston, Poland, Bona, Return, St. 
Enoch, and Hambert have all been undergoing repairs. 

Prices ruling on ’Change to-day were as follows:—Coal: 
Best steam, 8s. 3d. to 8s, 9d.; seconds, 8s.; best house coal, 
10s. to 10s. 3d.; dock screenings, 5s.; colliery smail, to 
4s. 6d.; smiths’ coal, 6s. 6d.; patent fuel, 10s, 3d. Pigiron: Scotch 
warrants, 453, 3d.; hematite warrants, 45s. 3d., f.0.b, Cumberland ; 
Middlesbrough No, 3, 368, 4d. Fags t ; Middlesbrough hematite, 

ie. 


43s. 10d. Iron ore: Rubio, -; Tafna, 10s. 9d, to lls, 
Steel rails, heavy sections, £3 12s, 6d.; light sections, £4 5s. 
Tin-plate bars, £3 16a; Siemens tin-plate bars, best, £3 17s. 6d., 


all delivered in the district, cash less 24 cent. Tin-plates: 

mer steel coke, 9s, 9d.; Siemens coke finish, 10s.; ternes, per 
double box, 28 by 20c., 198, to 21s, Pitwood, 17s. 6d. to 18s. 
London Exchange telegram: Copper, £44 8s. 9d. Straits tin, 
£66 2s, 6d. Freights steady, 








TRADE AND BUSINESS ANNOUNCEMENTS.—We understand that 
Messrs, Bell Brothers, Limited, of Middlesbrough, have ordered 
one of the Central Cyclone Company’s cyclone pulverisers for 
treating bicarbonate of soda. It is said that this mill grinds very 
fine without heating of the product.——Messrs. Joseph Evans and 
Sons, of Wolverhampton, advise us that they have received a 
“Special” First-class Certificate for Pumps at the 1895 Tasmanian 
Exhibition, —-The Royal Dutch Forge Company, Leiden, Holland, 
established 1836, builders of dredgers, steam tugs, launches and 
barges, engineers, boilermakers, and general structural work, have 
appointed Mr, Alfred M. Buchanan their sole representative for 
England and Colonies, at Suffolk House, Lawrence Pountney-bill, 
London, E.C.—NMesers, Turner Brothers, asbestos manufacturers, 
Rochdale, Lancashire, announce that they have again secured the 
Admiralty contract for asbestos goods for the year 1895-6. Messrs. 
Turner Brothers already yond this class of goods to the Home- 
office, the War-office, and Indian State Railways.——The Water- 
spout Engineering Company—John B. Foxwell, proprietor—inform 
us that they have removed their works to Sidney-street, Salford, 
Manchester, and have opened an office at 1, North-parade, Par- 
sonage (off Blackfrairs - street), Manchester.——We understand 
that the Castle Company has ordered from the Fairfield Shipbuild- 
ing Nr Glasgow, a steamer of dimensions somewhat similar 
to those of the Tantallon Castle, with large capacity for cargo and 





of present year they amounted to 42,141 t.; which shows a fair 





thongh rail orders are still scanty, and confined to small lots for 


increase in the consumption of pig iron, 





ample accommodation for passengers, 
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AMERICAN NOTES. 


(From owr own Correspondent.) 
New York, July 16th, 


Tue excitement in the iron market continues, 
and prices are in danger of being advanced to the 
importing point for certain finished producte, 
Steel billets one hour ago, on telegraphic instruc- 
tion from Pittsburgh, were quoted at 23 dols. to 
234dols, The advances all around have had the 
effect of checking purchases to some extent, or 
else consumers have about enough material under 
contract for July and August, Coke is again 
creeping up. Ore production has reached maxi- 
mum limits. New deposits are baing opened. 
Finished iron is high and scarce. All mills are 
crowded with orders. Structural material is in 
active demand at 30dols, per net ton. There is 
much feverishness in trade circles over the strong 
probability of mill en going to prices that 
cannot be sustained very long. Rumours of pos- 
sible strikes prevail, but these cannot affect the 
iron trade, as scales are all signed. In the pro- 
duction of ores, interruption by strikes would 
prove disastrous at this time. 

Railroads are increasing their trafic slowly, 
bat it will grow steadily, and by autumn excellent 
traffic returns will go far to strengthen liberal 
stock investments, 

§.eel rail mills are all oversold for the summer. 
Foundry and machine shop work is heavy. Bridge 
builders could do more, but their prospects are 
good for autumn, 

The future industrial activity in the United 
States seems to be largely bound up in the resto- 
ration of silver. The silver issue will divide 
political parties in the next presidential campaign. 
The masses of the people are overwhelmingly 
favourable to it. 








LAUNCHES AND TRIAL TRIPS. 

Oa Wednesday, the 24th inst., the Tyne Iron 
Shipbuilding Company, Willington Quay-on- 
Tyne, launched a large steamer to carry oil in 
bulk, which has been built to the order of Messrs, 
Hunting and Son, of Newcastle-on-Tyne. The 
vessel is of the following dimensions :—Length, 
356ft.; breadth, 47ft.; depth, 30ft. 3in. To 
class 100 Al at Lloyd’s, on the spar deck prin- 
ciple, for carrying petroleum in bulk, and is to 
have engines with cylinders 27in., 44in., and 
7lin., by 48in. stroke, These will be supplied by 
the Wallsend Slipway and Engineering Company, 
of Wallsend-on-Tyne. On leaving the ways the 
vessel was named the Auré.le by Mrs. C. S, 
Hunting, of Eachwick, 


On the 23rd inst. Messrs. Cox and Co., Fal- 
mouth, launched a handsomely modelled yacht, 
built to the order of Mr. Neville Grenville, and 
named the Otter by Mrs, Neville Grenville. The 
yacht is built of steel, and is classed by L'oyd’s. 
Handsome accommodation is provided under the 
raised quarter-deck for the owner and friends, 
consisting of spacious saloon, state rooms, bath 
room, &c, Forward, ample accommodation is pro- 
vided for master, officers, steward, and crew. 
The vessel is fitted with bridge, chart house, large 
deck-house, steam steering gear, steam windlass, 
steam launch, and all the latest improvements 
that add to her efficiency and comfort. Her 
dimensions are :— Length, 100ft.; breadth, 18ft.; 
depth, 10ft. 4in. Enagines, compound surface 
condensing ; cylinders, 15}in. and 30in.; stroke, 
2lin.; working pressure, 110 1b. 


Oa Tuesday, July 23rd, there was launched 
from the Cleveland Dockyard of Sir Raylton 
Dixon and Co,, Middlesbrough, a _ large 
steel spar-deck steamer, which has been built to 
the order of Captain Andreas Olsen, of Bergen, 
under the supervision of Captain Laading, being 
the seventeenth steamer they have built for 
Norwegian owners, The vessel has been con- 
structed to take Lloyd’s 100 Al class and the 
highest class in Norske Verit, her principal 
dimensions being: Length, 331ft. ; beam, 42°6tt. ; 
depth moulded, 28°34ft. The spar and main 
decks are of iron and steel, and the poop, bridge, 
and forecastle decks of pine. She is fitted with 
extra strengthening at the bows to withstand the 
pressure of ice, water ballast in cellular bottom, 
five bulkheads, Sidgwick’s patent hinged top- 
masts, and has a deadweight carrying capacity of 
over 5000 tons. Powerful triple expansion 
engines, having cylinders 24in., 38in., and 64in. by 
42in. stroke, with two large steel boilers, working 
at 160 lb. pressure, will be fitted by Messrs, 
T, Richardson and Sons, Hartlepool. On leaving 
the ways she was named Rauma by Mrs, Liading, 
wife of the Captain. 


Oa Thursday the screw steamer Middleton had 
her trial trip. The vessel has been built by 
Messrs. William Gray and Co., Limited, of West 
Hartlepool, for the Middleton Steamship Co., 
Limited, of Hull—Messrs, H. Samman and Co., 
managers. She is 314ft. in length, 44ft, in 
breadth, and 23ft, 2in. deep, and she takes 
Lloyd’s highest class. The deck erections consist 
of a half poop, bridge and forecastle, and the rig 
is fore-and-aft sch » with tel jic masts, 
The sides of the vessel are supported ‘by strong 
web frames, taking the place oF fold beams as far 
as ible, and leaving a clear hold for storing 
bulky goods, A cellular double bottom is fitted, 
and also an after peak tank for water ballast, 
whilst the steam windlass, steam stearing gear 
amidships, screw aft, steam winches, patent 
donkey boiler, and the whole of the outfit are of 
the most approved description. The machinery 
has been a by the Central Marine Engine 
Works of William Gray and Co., the engines 
being of the triple-expansion type, with cylinders 
23in., 36hin., and 62in. in diameter, and a piston 
stroke of 39in., and steam is supplied by two 
large boilers working 1601b. pressure. Leaving 
the Tyne—where the vessel had gone to load— 
the Middleton proceeded to the measured mile, 
where a trial was made, a mean speed of 94 knots 
being recorded with over 4000 tons on board, the 
machinery running with perfect smoothness, and 
without the slightest trouble arising, and the 
boilers keeping up an ample supply of steam. 
The vessel and her machinery have been con- 
structed under the superintendence of Mr, W, 
Sage, Hull, 
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THE PATENT JOURNAL. 
Condensed from “The [ustrated Oficial Journal of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name address of the communicating party are 
printed in italics. 


10th July, 1895. 


13,295, Pwsumatic Tires, H. Heaton, jun., London. 

13,296. Steam Trap, H. Drysdale, jun., Glasgow. 

13,297. CHocotatss, X. Marb und J. Bechtle, 
Glasgow. 

13,298. Consrruction of MrcuanicaL Stoxers, J. 
Proctor, Manchester. 

13,299. Ratway Brakss, T. A. and C. N. Ainscough, 
Manchester. 

13,300. Two Line Lerter Box, 8. Smith and B. 
Nixon. Manchester. 

13,301. Corrs, A. Matthews, Belfast. 

13,302. A Puncture Proor Banp, T. D. Bell, York. 

18,803. Arc Lamps, E. A. Pellet, London. 

13,804. Yarn Winpino, B. Kershaw and J. Kay, Man- 
chester. : 


13,307. Boxes for Hoipixe Cicars, A. J. and W. C. 
Needham, London. 

13,308. CanpLesticks, E. Taylor, Birmingham. 

13,309. Horsxsuoes, D. an, Liverpool. 

13,310. Writine State Framer, R. Roberts, Liver- 


poo 

13,811. Corks for Stoprerine Borties, J. Trantom, 
Liverpool. 

13,312. Rais Maxixa Coytrivance, H. P. Madsen, 
London. 

13,313, HyprocarBon Enoinss, L. Gunn, London. 

13,814. VeneriaN Biinps, L. Gunn, London. 

18,315. PorraBLe Apparatus for Sketcaine, J. H. 
Sadler, London. 

13,316. Propettinc NAVIGABLE VessELs, A. Goodwin, 


London. 
13,317. Raisinc Liquip, A. Goodwin and T. Clay, 
London. 
13,318. Jornt for Wires, A. P. du Cros, London. 
18,319. Sream Heatino Apparatus, W. D. Pickels, 


London. 

13,320. Counrixa Apparatus, F. W. G. Bruhn, 
London. 

13,321. Caatn Lappers, J. Maw, london. 

13,322, Waees for Cycies, J. F. Duke, London. 

13,323. Paintino Macuines, H. H. Lake.—(F. Meisel, 
United States ) 

13,324. Barcks, T. Southgate and H. G. Downton, 
London. 

13,825. Decoratep Woven Fasr'cs, L. Boccard, 
London. 

13,326. Device for Stretcuixe Wire, J. B. Irving, 
Liverpool. 

13,327. Luseication of the Daivine Parts of Cyrciss, 
W. J. Goddard, London. 

13,328. VartaBLe Speep Gear, F. Steffens, London. 

13,329. Pen Houper, A. Grollman, London 

13,330. Exrastic WHEEL Tires, F. Morris, London. 

13,331. VenicLe WHeexs, R. Hicktoa and D. Roberts, 
London. 

13,332. Construction of O1mcake Presse3, H. Lam- 
bert, London. 

13 333. Apparatus for the Treatment of Pazar, E. 
Stauber, London. 

13,334. Caurns, P. Dutto, London. 

13,335. VenTILaTinG CHorns, C. E. Paterson, 
London. 

13,336. Trouser Cup for Cycuists, R. W. Hitchins, 

ndon. 
13,337. SurcicaL Operation TaBie, J. F. G. Haran, 


mdon. 

13,3838. Frias Licut Apparatus, G. J. Shiras, 
London. 

13,339. Ice-nuvKs, F. N. Mackay, London. 

13,340. Device fir use with Teapots, J. H. Watkin, 
London. 

13,341. MARGARINE-MAKING AppaRaTus, H. Grasso, 


on. 
13,342. Automatic Suut-orr VaLves, T. W. F. Cherry, 
don. 
13,343, PsycHROMETER, E Field, London. 
11th July, 1895. 


13,344. Trouser Hanoine Bracket, J. 8. D. Pipe and 
R. J. C. Park, London. 


13,545. CycLte and Venicte Tires, J. Adair, Water- 


ord. 

13,346. Sionat Apparatus, W. C. Wilson and W. M. 
Llewellin, Bristol. 

13,347. ForeneapD Frincg, F. Page, London. 

13,848. Distr1puTING Power, F. H. Royce and E. A. 
Claremont, Chorlton-cum-Hardy. 

13,349. RerricgRator, J. W. Phillips and H. C, Pullin, 
Cambridge. 

— Rerurn Sream Trap, 8. Saunders, Man- 
chester. 

13,351. Fort Wagons, T. Boor, Manchester. 

13,352. Woor and Harr Cuiprers, W. H. and T. Bur- 
man, Birmingham. 

13,353. Pweumatic Tires, W. Hilton and A. Lomas, 
Manchester. 

13,354. Socket for Unrtinc Metat, A. H. Mountain, 
Manchester. 

13,355. MANUFACTURE Of VEGETABLE PARCHMENT, J. 8. 
Rigby, Liverpool. 

18,356. Arrixinc Stamps, A. Welsh and W. Muir, 


gow. 

13,357. Preventine the Burstine of Leap P:pss, 8. 
Rarwise, 3 

13,358. Brake for Lorriss, W. J. Fleming, Glasgow. 

13,359. Hose Pipine, R. Bell and W. T. Hall, South 
Shields. 

13,360. Cycie Sappues. J. B. Brooks, Birmingham. 

13,361. S nam Borer Furnaces, W. Key, Glasgow. 

13,262. Disptay Pracarp, 8. Reid, Newcastle-on- 


'yne. 
13,363. Derectine of TAMPERING of ENVELOPES, N. R. 
amieson, Dundee. 
13,364. GiGaANTiC PressuRE WHEELS, A. Sharp, 
London. 
13,365. Sanitary Apparatus, M. J. Acame, West- 
minster. 
13,366. Automatic Conveyor, F, Wigglesworth and O. 


. Greenwood, Bradford. 
13,367. A New AnrvustaBLE Boox Rest, A. Biiringer, 


ndon. 

13 868. A New Music Lear Turver, H. B. Kirk, 
London, 

13 369. Toracco Pipgs, T. Moorhouse, London. 

13,370. A New Texte Fasric, W. Jackson, London. 

13,371. Furnace Fire-Bars, W. G. Gregory and A. 
Pillatt, London. 

13,372. Weep Exterminator, 8. Buck, Loughton. 

13,373. Cuasps, G. C. Dymond.—(C. C. Saulez, United 
States.) 

13,374. Rack for Dryinc Ciotues, J. B. West, jun., 
Manchester. 

13,375. FurNaAcE Frre-sars, T. Walkmann, London. 

13,376. Pseumatic BiLLiaRD CusHion, A. J. Allen, 
Suffolk. 

18,377. Paints by Paotocrapny, W. Friese-Greene, 


ndaon. 
18,878. PortaBLe CoLLapsistE Seat, J. Thomas, 

London. 
13,379. Music Stanp and WALKING Stick, J. Thomas, 


ndaon, 
13,380. Execrric Licntine System, M. Moskowitz, L. 
D. and A. 8, Adler, and T. W. M London. 
13,381. Venetian Buinvs, W. Roberts, London. 
13,382. Cuntivators, P. J. Parmiter, London. 
13,383, Horsz Raxgs, P, J. Parmiter, London. 





13,384. Cricket Batts, A. Duke, Tonbridge. 

13.385. Raisina of SuBMERGED VeEssELs, E. A. Stierlin, 
London. 

18,386. Opestnos of Recepracies, A. J, A. Elvers, 


ndon. 

18,387. Curtina Screw Tarears, Bullers, Ld., and 
J. T. Harris London. 

13,388. Arc Lamps, J. Devonshire.—(E£. Thomson and 
C. E Harthan, United States.) 

13,389. RecuLaTine Speen of Motors, J. Devonshire.— 
(M. J. Wightman, United States.) , 

13,390. Pencit Cases, J. Y. Juhnson.—{ The Eagle Pencil 
Company, United States.) 

13,391. Furnaces of Stream Boirers, G. Hesse, 

London. 

13,392. Lupricators, G. Klug, London. 

13,393. Hypraucic Sirtine ApparatTts, P. Bonvillain, 
London. 

13,394, SHe.r Surrorts, A. G. Brockes.—(C. B. Godfrey, 
Onited States.) 

13,325. Pix, 8. Symons, London. 

13,396. Frames for Raitway Cars, C. T. Schoen, 


ndon. 
13,397. Botsters for Rartway Cars, C. T. Schoen, 
ondon. 
13,398. CLFANEES, J. F. Stephens and G. M. Parsneau, 


mdon. 
12th July, 1895. 
13,399. MerHop of Uritisine Steam, D. A. Casalonga, 
ndon. 
13,400. PHoTOGRAPHIC APPARATUS, W. E. Hickling, 


icester. 
18,401. Tires, J. Adair, Waterford. 


13,402. Bepstraps, 1. Chorlton and W. Oldham, 
Manchester. 

18,408. Enoones, J. 8., R. D., W. D., and dG. C. 
Cundall, Halifax. 


13,404. Dynamo-Evectric Macuinery, F. H. Royce 
and E. A. Claremont, Chorlton-cum-Hardy. 

13,405. ELecrric TELEPHONE Systems, A. Marr, Man- 
chester. 

18,406. AGRIcULTURAL Macuines, N. Fredriksson, 
Newcastle-on-Tyne, 

13,407. MeTaLLic Packinc, ©, P. Johnson, Newcastle- 
on-Tyne. 

13,408. Securnrnc Exp Loops of Ropzs, E. Douglas, 
Newcastle-on-Tyne. 

18,409. panel S1raps of Sipe Sappies, W. Howells, 

ristol. 

13.410. AtracHine Lines to InsuLators, W. W. G. 
Webb and A. Eckstein, Crewe. 

13,411. Distrisctise Power, F. H. Royce and E. A. 
Claremont, Chorlton-cum-Hardy. 

13,412. Lessenine Loar, J. B. King and F. R. Pvol, 
Stonehouse. j 

13,413. Brspina or Fitinac Papgis, W. Gibbons, 
Wolverhampton. 

13,414. Lamp SHape Hoxpess, J. W. Lea and J. H. 
Perrios, Bi: mingham. 

13,415. Boxes for LemonapE Borties, P. 8. Brown, 


Glasgow. 

13,416 Lamps for Stace Licutine, A. Walters, Man- 
chester. 

13,417. Feeptinc Borries, T. Eggington and J. M. 
Brewer, Manchester. 

13.418. Vatve Seats, A. Shiels, Glasgow. 

13,419. Diaries, A. C. Thomson, Glasgow. 

13,420. Stanps for Cycies, R. Dale and A. Binns, 
Keighley. 

13,421. StaTE QuaRRYING Macuinery, J. Thomas, 
F. C. Sanders, and W. Stainton, Manchester. 

13,422. Fastenine Corks in Borriss, W. H. Tetley, 
Bradford. 

13,428. Compination Fruit Kyirr, 8. H. Levi, 

mdon. 

13,424. ApstsTaBLE Banp for Bicycixs, E. Wright, 
Dublin. 

13,425. Exectro Deposition of ALLoys, C. Oppermann, 


ndon. 

13,426. ELecrric PouisHine Macuine, C. Oppermann, 
London. 

13,427. —— Tires, R. Robinson and W. I. Smith, 


Sheffield. 

13,428. FLatreninac Puotocrapss, E. Renard, 
London. 

18,429. Bamsco Furniture, W. C. and E. Fawcett, 
London. 

13,430. Centre Licht Panpants, Winfields, Ld., and 


A e, London. 

13,431. WIRE Nerrixo, H. Giesen, London. 

13,432. ComsHOLpERS, R. W. Jones, London. 

13,433. Lasts for Maxrxc Boots, W. T. Hooker, 
London. 

13,434. ELECTROLYTICAL Paopuction of Zunc, Siemens 
Brothers and Co., Ld.—( Messrs. Siemens and Halske, 
Germany.) 

13,435. Rotter Bearineos, H. Boese, London. 

13,436. Execrric Licat Fntines, L. B. Miller, 

mdon. 

13,437, GeLaTininc SHowcaRps, H. Mardon and T. 

mn, London. 

13,438. TgLEPHONE SwitcH-Boarps, &c., J. Stamm, 

mdon. 

13,439, Pips Louptines, A. Motte, London, 

13,440. Knrrtinc Macurnery, 8. Lowe, London. 

18,441. Sreves, A. J. Boult—(Fr. Brandstaedter, 
Belgium.) 

13,442, Makine Fire-proor VavuLts Facrnes, C. Voltz, 


ndon. 
13,443. Rows of Waeexs for Bicycxes, F. J. Osmond, 
on. 
13,444. ELectricaL Heatina Apparatus, O. March, 


mdon. 
13,445. Piartinc Srrirs of Paper and the like, W. 
Nay, London. 
13,445. ConTRoLiine Gear, 8. Cutler, London. 
13,447. Cycie Tire, T. Stapleton and W. B. Williams, 


London. 
13,448. Stores, G. L. Preece and W. J. Lewis, 
London. 
13,449. Puzzix, W. J. King, London. 

18,450. Pneumatic Boot Trez, J. T. Mustchin, 


London. 
18,451. Dust Prorecror for Cycies, R. Erskine, 
mdon. 
13,452. Bricks or Buiipina Buocks, J. J. Wagstaff, 
ndon. 
13,458. CaTHsters, A. Walsh, C. Maw, J. Thompson, 
and C. T. Maw, London. 


13,454. Supptyinac Water to Crosets, G. H. and 8. 
Jennings and J. Morley, London. 


13,455. InpURaTING and Harpgninc Bricks, R War- 
wick, London. 
13,455. Process for Ostaintnc CaRBonic Acip, W. 
ydt, London. 


13,457. ANTI-FouLING Composition, G. Rockiiffe, 
ndon. 

13,458. CoIn-FREED Apparatus, W. Northorpe and the 
Acme Automatic Machine Syndicate, London. 

13,459. Propuction of Execrric Cases, G. E. Heyl, 

London. 

13,460. Propuction of Dyz, &c., Compounps, J. Y. 
Joh -—(The Badische Anilin and Soda Fabrik, 





Germany.) 

18,461. CHLoRINE Manuracturg, T. T. Best, A. Kay, 
and J. Brock, London. 

13,462, VerTicAL Steam Borers, A. Schnakenberg, 


mdon. 

18,468. Toy, W. H. Minnoch, London. 

18,464. ARTiFictaL Foot, 8. H. Lomas, London. 

13,465. Device for Use with Horses, R. W. Glaister, 
London. 

13,466. SmoKkE-consumMinG Apparatus, 8. von Gold- 
berger and J. Radsetaulal, London. 

13,467. INCANDESCENT Burners, E, H. C. Oehlmann, 
London. 

18,498. EpucationaL Dominogs, A. N. James, London. 

13,469. Sun-Hats for Femaies, C. Bayer, London. 

13,470. Crangs, C. Q. Henriques, London. 

13,471. AUTOMATIC FiRE-ALARM System, E. J. Feilden, 


don. 
13,472. Exectric Licutine System for Venicuzs, N. 
Gleboff, London. 
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13,473. Staces for TuzatREs and the like, H. Giuletti, 
London. 


pit le 
18,474, Cycre Coats CLEaNeR, C. E. Breach, London. 
13,475. Device for Practisive Cricket, H, O. Rains 
ford and T. W. Heaysman, London. 
18,476. Toot-HoLDER for Latars, G. C. Dymond.— 
C. Bauer, Germany.) 
13,477. CoTtace Pianos, H. Kaim, Liverpool. 
18,478, Beanine Surraces for Axcxes, C. Madden, jun, 
Liverpool. 
13th July, 1895. 


18,479. Sprinc Tears for Rassits, J. Roberts, Wed- 
nesfield, Staffs. 

13,480. SiexaL Bert Apparatus for Tramcars, C. 
Challenger, Bristol. 

13,481. HorszsHog, W. A. Green. Aberystwyth. 

13,482. Stamp Bartrertss, C. Raleigh, London. 

13,483. DywaMo-ELEcTRIC, &c , Macuines, C. Raleigh, 
London. 

13,484. CHEeckixc Workmen’s Time, J. Macdonald, 
G ww 

13,485. Stzam Borter and other Furnaces, 8. Hulme, 
G 


Ww. 
13,486. Removing Isceavustations from Borers, K. 
Zimmermann, Manchester. 
13,487. Om Lames and Stoves, E. F. Hulse, Man- 
ter. 


ester. 
13,488. STEELS for Lapres’ Dresses, H. 8. Johnson.— 
(Rédersten and Walter, Germany.) 
13,489. ManiroLp Ccrrs or CouLars, R. Pritt, Lan- 
ter. 


caster. 

13,490. RarLway CarRiace Lamps, F. C, A. Timmer- 
mann, Birmingham. 

13,491. Wz1GHING Macutszs, H. Pooley, Liverpool. 

13,492. Curr Links, 8. C. Grove, Bi bam. 

13,493. Jomnts for Cornice Poxes, W. J. Evans, Bir- 


mingham. ? 
13,494. Cornice Pote Brackets, W. J. Evans, Bir- 
ingham. 


m 

18.495" ELECTRICALLY-ILLUMINAIED CuRTAIN or Dror, 
W. Holland, Manchester. 

13,496. DiscHaRGine Sup Guws, L. Obry, Manchester. 

13,497. Water Taps, T. H Rochford, Clontarf, co. 


Dublin. 
18,498. TyPewritinc Macuine, A. E. Bergey, Oniaric, 


a. 

18,499. Nas for Securmnc Raitway Cuarrs, T. 
Prescott.—(V. Moskovicz, Austria ) 

13,500. Manuracture of Papiocks, G. G. Potter, 
Walsall. 


13,501. CenTR:FUGAL Macuines, G. Pott, Glasgow. 

13,502. Automatic CaRRIaGE CoupPLine, H. 8. Framp- 
tov, Winchester. 

13,503. Batt Breartnos for Carriace WHEELS, G. 

ton, Manchester. , 

13,504 RemMovaBLe Grips for Horse:Hor, W. £mitb, 
Sheffield. 

13,505. CHARGING Hot-waTER Pumps, &c., R. Spencer, 


ettield. 
13,506. Bouts and Nuts, F. E. Harvey, Surbiton Hill, 


urrey. 

13,507. Ti Surrortine Device while Writine, F. 
Gloystein, London. 

13.508. ReoisTerine the OscrtLations of PYROMETERS, 
M. Arndt, London. 

13,509. APPARA1Us for RaiLway Sienaxiise, J. Day, 
London. 

13,510. Osraintnc Hyprocen Gas from Warzr, J. 


reen, London. 
13,511. Mourninc Note Paper and Enve.opes, G. 
New , London. 


18,512. Apparatus for Uritisinc the Ess and Fiow 

= the — A. Thiesing, T. Marotzke, and F. Keller, 
vi 

13,513. Hypravtic Om Presses, H. Greenwood, 
London. 

13,514. Pweumatic Tires, A. House, Bradford. 

13,515. Rerricrrators, T. Molinard, London. 

13,516. Vatve Motions for Steam Enaines, J. Har- 
greaves, Rawtens 

13,517. Lusricatinc Upricot SPINDLE BEARANCES, 
J. Thomson, Glasgow. 

13,518. PLovens, J. McDonald, Glasgow. 

13,519. Eaa Tzstinc Macurng, T. RK. C. Christianson, 
Glasgow. 

13,520. MakisG THERMOMETER TcsrNe, F. 8S. Tcmey, 
London. 

=, Coverrxes of Kitcueners, A. M. Bushell, 


London. 

13,522. Ovens for Potrrry Ware, W. Illingworth, 
London. 

13,528. SkaTinc or Siipine Surrace, L. A. Willard, 


mdon. 

13,524. Gas Pressure Reovurators, A. Kershaw, 
London. 

13,525. Looms, C. Rucker, London. 

13,526. Pranorortes, E. Hustedt, London. 

13,527. ATracuine RoseiTes to Cots, R. Cartwright 
and J. Jones, London. 

18,528. CycLes, R. Schweers, H. Mayer, and L. 
Ebrlich, London. 

13, moat Gas Heater, B. Janse and J. de Witte, 

ndon. 

13,530. TELEPHONES, A. Hamm, G. Blank, V. Brandt, 
and G. Kérmendy, London. 

13,531. Reet for Corrine Targap, E. D. Swinton, 


London. 

13,532. Sarrt Currs and WristBanps, A. W. Gregory, 
London. 

18,533. Cottan Srup and Tie Cup, A. W. Gregory, 
London. 

13,534. TrEaTiInG Zinc Beanino Orgs, E. A. Ashcroft, 


mdon. 

13,535. WaLL Coverixes, J. A. Fisher, London. 

13,536. TrEaTING Siimzs, M. Crawford.—(R. Keck, 
United States.) 

13,537. Precrpiratinac Gop from So.utions, M. Craw- 
ford, London. 


15th July, 1895. 


13,538. Tires, F. W. Brown, York. 

18,539. Apparatus for Layinc Guns, H. 8. 8. Watkin, 
Woolwich. 

13,540. Exercisine Macuings, R. J. Parkes, Southport. 

13,541. Compination Stop and OcTLer Tap, J. W. 
Adams, Birmingham. 

13, pot Matusn Extecrric Harr Waver, A. Matush, 

ndon. 

13,548. DispLayinc Sampxes, G. Orford, Liverpool. 

13,544. Drivine Gear for Cycizs, T. Grant, Brighton. 

18,545. IxstRUMENTs for Game of GoLr, W. Mills, New- 
castle-on-Tyne. 

13,546. STRENGTHENER for Front Forxs of BicyciEs, 
T. Vann, Hay Mills, near Birmingham. 

13,547. Drarver for use of Launprizs, J. H. Green, 
Birmingham. 

13,548. VeLocipepss, J. W. Boyce, Cheltenham. 

13,549. Trousers, 8. E. Levy, Manchester. 

18,550. DyNaMO-ELECTRIC MACHINERY, F. H. Royce 
and E. A. Claremont, Chorlton-cum-Hardy. 

13,551. Game of Lawn Tennis, J. Milnes, Lancashire. 

13,552. Knirtinc Macuines, W. and C. W. Harrison, 
Manchester. 

13,553. Music Rests, C. E. Ponsford, London. 

13,554. CLocKWoRK SELF-acTiING PonkaH, J. Canese, 


mdon. 
13,555. Manuracture of Drivinc Ropgs, R. Pomfret, 
Lond 


on. 
13,556. Copyrsc Apparatts, F. W. Zimer, London. 
13,557. Sarecp for Daivine Cuains of Cycxzs, A. C. 
and J. Argyle, London. 
13,558. Device for ReTuRNING BILLIARD Batts, H. W. 


Dunn, London. 
18,559. ApvERTIsING Daviczes, W. C. Holloway, 


London. 
18,560. = for WasHina CLoines, M. M’Blain, 


13,561. MovaBLe Brackets, J. W. Ewart and J. V. 
Sherrin, London. 

18,562. RECOVERING VOLATILE SoLvents, H. de Grousil- 
liers, London. 

18,568. BoiLer Firss, O. Friederici, London. 
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13,564, ELecrric Recutators, W. V. Bonsor, London. 


13,565. Guarps for Druxxine Vesseis, A. Rosenberg 
and J. L. Waldapfel, London. 
— Fountain Pennoipers, W. W. Stewart, 


on. 

13,567. CLeanine the Oursipe of Winpows, 8. J. Tall, 
London. 

ay CLorH-cutrina Macuins3, J. Philippsohn, 


ion, 

13,569. Fasrenines for Neckties, J. and E. Kiimpf, 
London. 

13,570. Apparatus for WasHine Gas, 8. Chandler, jun., 
London. 


13,571. Bakers’ Ovens, A. A. Anderson, London. 
13, ~ ol eeemeane of CHarxs, C. W. Burton, jun., 
ndon. 
13,573. MULTIPLE-swiTcHEs for TELEPHONE EXCHANGE3, 
on. 


18,574. Mawuracrore of Gas, F. Clark and The South- 
en y, London. 
13,575. Bicyctine and Wa kine Sart, E. Grimes, 


ndon. 

13,576. SLEEve Protector, M. A Marshallsay, London. 

13,577. AuromaTic Amr Vatves, H. H. Lake.—(S. 
Sawyer, United States.) 

13,578. Lusricators, E. Steller, London. 

13,579. Swine Macuine3, H. H. Lake.—(F. F. Stanley, 


13,580. Sewine Macatnes, J. Y. Johnson.— (The Phila- 
delphia Barring Machine Company, United States.) 
—, Quaprants for Spinninc uE3, T. Watson, 

on. 


13,582. Wovew Fasrics, L. Veyron, London. 

13,583. Lerrer Fite, 0. Assmann, on, 

13,584. PortaBLe Revo.vinc Booxstanp, M. Jarvis, 
London. 

13,585. Surercat Irmricators, H. Krause, London. 

a Buocks, 8. J. Randall and P. A. Allen, 


on. 
13,587. Carp Routers for Napping Macuines, H. 


London. 
13,588. Macuivgs for WasHine Fasrics, H. Schiedges, 
London. 


16th July, 1895. 


13,589. Macaine for Spreapine Sanp, A. Heaton, W. 
Bryden, and H. Stansfield, Bradford. 
13,590. SOLDERING PRESERVED Foop Trxs, J. Planés, 


lasgow. 
be ig Converer Banps, J. C. Fisher, 
an > 
—_— Scrrentne Coat, T. D. and H. W. Swift, Man- 
ester. 
13,593. SPEED Cuancina Mecuanisms, W. Lorenz, 
Manchester. 


an . 

13,594. Rivetrine Seams of Suzet Metau, D. Smith, 
Wolverhampton. 

18 595. ATracHMENT of Buttons, T. Morton, Birming- 


13,596. CLeaninc Apparatus for Knives, F. Abbiss, 
B ham. 


13,597. Forming ORNAMENTAL TeRMinats, T. R. 
Wright, G. Jones, 8. Robinson, and 8. Dunn, Bir- 
miogham. 

13,598. VaLves for Warmixe Purposes, J. King, 
Liverpool. 

13,599. -nggamaa Lamps, J. and W. H. Wathen, Bir- 


mingham. 
13,600. Mup Guarp for Caatn WHEELS, S. H. Wright, 
Bir ham. 
13,601. Weicuinc VaLues of ARTICLES, H. E. Swift, 
mdon. 
13,602. Kgrprxa Topacco in Moist Conpition, W. 
oug 
13,603. Apparatus fur LicuTinc Gas, T. Redman, 


ord. 
13,604. Pressure Continvovus Lock, D. Brownand W. 
8S. Newby, Sunderland. 
13,605. Botties for Contarninc Wine, H. Ramsden, 
Manchester. 
13,606. Burros for CupBoarD Fasteninas, W. Webb, 
Penarth. 


e! 5 
13,607. ComBrsation LatcH for Doors, W. Webb, 
Penarth. 


13,608. Emercrncy Beer Raiser, J. W. Crichton, 
Glasgow. 

13,609. Stop Vatves, A. Turnbull, Glasgow. 

13,610. SappLEs for CycLzs, W. Brampton, Birming- 


am. 
13,611. Pwsumatic Mosicat InstRuMENts, R. A. Gally, 
London. 
13,612. ManuracturE of Gas, C. J. Yarnold and W. 
Elworthy, London. 
13,613. Riyc for Keyitess Wartcues, E. E. Ford, 


London. 

13,614. Or. Cooxine Stove, A. G. F. Hoering, Middle- 
sex. 

18,615. Propucine Movine Pictures, A. H. Holst, 


on. 

13,616. Couptinas for RatLway Routine Stock, H. 
H. Pycock, London. 

a New Wask for Copper Movutps, J. Lunt, 


on. 
13,618. ELEcrRicaLLy AcTuaTED Mecnanism, 8. F. 
Beevor, London. 
13,619. UNDERGROUND Conpuctors, J. Wetter. 
The Elektrizi Akti llschaft vormals Schuc- 


kert and Co., Germany.) 
13,620. Heat Distrisutinc, H. 8. Jones.(W. &. 
Johnson, United States. 
— G. C. Dymond.—(F. J. Freese, United 
13,622. Spraymnc Apparatus, G. C. Dymond.—(T. B. 


Myers, United States. 
13,623. Or. Presszs, G. C. Dymond.—(K. Fisenzerke, 


Germany.) 
13,624. PLayrye Carps, A. C. C. Codd, London. 
13,625. Fastentncs for Harness, G. Williamson, 


on. 
13,626. CoLouRING-MaTrERs, H. E. Newton.—(The 
fabriken vormals Friedrich Bayer and Co., 


farben, 
Germany.) 
13,627. APPLIANCES for Rerainina Hats, E. Harvey, 


on. 
13,628. WATER-CLOSET Fittinas, J. Barret, London. 
13,629. Preventinc the FRAUDULENT REFILLING of 
Me Cc. <a © aang tr 

3,630. Faucets, N. 8. z on, 
13,631. Door Caxcxs, E. I. Blount, London. 
a Coup.ines of Rattway Venicues, C. A. Gould, 


on. 
13,633. Pressure InpicaTinc Apparatus, G. Kleine 
and E. Tempel, London. 
13,634. PRopettinac CARRIAGES on Raitways, J. 
Crestley, London. 
. Evectric Gas Licuters, H. G., A. G. Grier, 
d A. 8. Hottle, London. 
13,636. ELectric SIGNALLING Apparatus, L. 8. 
. mn. 
13,637. Direct Actinc Encinzs, C. Herbert.—(F. 
Herbert, Australia ) 
a Sees Lamp Manrtuzs, 8. H. Crocker, 


— aes cuTTING Macuines, 8. H. Dening, 
a. Pseumatic Tine Arn VaLvzs, J. Schidnning, 


on. 

13,641. Copyinc Larues, C. G. Dahlgren and J. H. 
Svensson, London. 

13 pee Aameanee for Raisinc Water, G. Lansell, 

ndon. 

13,643. ConnEcTING Rops, J. 8. Raworth, London. 

13,644. PLawinc and Siorminc Macuinery, W. W. 
Hulse, London. 

13,645. Ammonia Manuracture, C, A. Faure and D. 

longa, London. 
13,646. FouR-WHEELED Roap Venicizs, J. Duncan, 


London. 
a es TRANSMITTING APPARATUS, E. Tempel, 
nee. WaTERPROOF Exastic Cement, W. W. Cabena, 





13, 
an 





= 


13,649. Swora Looxinae Grasses, J. P. E. Proud, 
London. 


17th July, 1895. 
13,650. Ourpoor Seat or Carr, T. W. Robertson, 
Belfast. 
13,651. Siontmne of Orpnancs, L. K. Scott, Farn- 
bo h, Hants, 
13,652. Guipinc GasHoLpERs, E. L. Pease and Ash- 
more, son, Pease, and Co., Stockton-on-Tees. 
18,6538. Bakers’ STEEL and Iron Pests, T. B, Brown, 


13,654. Wirz MATTRESSES and Bepsrsaps, T. E. Wale, 
Birmingham. 
13,655. Automatic Fonne and Measvurg, P. Kingwill, 


vi 
18,656. Printine Linoteom Parrerns, J. E. and C. 8. 
Leeds. 


13,657. CoLLecE Caps, C. Samuels, London. 

13,658. Cycixs, J. H. Ball, Beeston, Notts. 

18,659. AcruaTinc Kwirtine Macuine NEEDLEs, J. 
Poyser, Nottingham. 

13,660. Evastic Tasp Sramp, P. Lentz, Berlin, 

13,661. Winpow CLEaNInG Macauineg, O. C. F. Nagel, 


rlin. 
13,662. Apparatus for Stace Licutine, J. Peschek, 

mdon. 
13,663. Switcues for E.ecrric Liantino, J. Peschek, 

London. 


13,664. Cycies, R. W. Anderson, Live: 
18,665. Rartway CarriaGE Licutine, A. Fitzsimmons, 


Bury. 

13,666. Cottar Stups, J. Cadbury and F. W. Lambert, 
Birmingham. 

13,667. Roorixe TiLzs, P. Bruns, Manchester. 

13,668. Smoke Consumine Apparatus, J. Wynn, Man- 
chester. 

13,669. Prunine and other such Sears, J. Stanford, 
Birmingham. 

13,670. Execrric Incanpe3scent Lamps, H. Cooper, 
Manchester. 

13,671. MANUFACTURE of ARTIFICIAL FuEL, R. Middle- 

Leeds. 


ton, 
13,672. Reservoir InxsTanp, T. Dence, London. 
18,673. Preventinc Contact of Dresszs with the 
Hee s of Boots, W. Thorburn, Liverpoo! 
13,674. AppLyinc Arr CusHions to Boots, B. Green, 


on. 
13,675. Inter Vatves of Perroteum Morors, W. 


ndon. 
13,676. SasH Fastener, G. Barrett, London. 
13,677. Macute for Winptna Routs of Ciorus, D. E. 
Hipwell, London. 
13,678. Sarery Buck te, D. E. Hipwell. London. 
13,679. Dousie-cut Mortice Cxiset, R. Smith and J. 
vitt, Lundon. 
18,680. Antiseptic Neck-tT1z, A. Southall and T. Bar- 
clay, London. 
13,681. Tonic PREPARATIONS of TREACLE, W. H. Parker, 


ndon. 
18,682. Compinep Key-rinc, &c., W. Schneider, 
London 
13,683. Rusrer Tree; for Veniciss, H. Faulkner, 
lon. 
13,684. Construction of Street Lamps, T. Rodman, 
1 
13,685. Screens for CLEaNING Gray, C. Cousins and 
G. W. Weatherhogg, London. 
18,686. CuLtivators, F. Mote, London. 
18,687. Manuracture of Drain Pips, W. J. Adcock, 
London. 
18,688. VELocIPEDE Sapp.ies, P. L. Renouf, Bir- 
mingham. 
18,689. IncanDEsceNT Execrric Lamps, A. V. Newton. 
+A. l, France. 
13,690. Jomnts for Pires. J. C. Roy, London. 
13,691. Serrina the Teern of Saws, F. 
London. 
13,692. IoniTInc Apparatus for Gas Enoine3, C. 


Blancher, London. 
13,693. Batt Brarmeos, E Edwards.—(E. Rother, 


Rohrer, 


Germany.) 

13,694. Support for the Hzap when Writino, E. 
Edwards.—(0. Hermann, Germany.) 

— E.ecrrica, Roor Lamps, H. W. Headland, 


on. 

13,696. Baker's Ovens, A. J. Boult.—(X. Lehmann, 
Germany.) 

13,697. A New Camera, C. Oliver, London. 

13,698. Propuction of ALBUMEN, 8. Frohwein, Liver- 


pool. 
13,699. Corset Busks and Fasteners, C. G Rau, 
London. 
13,700. Drawine Curved Linzs, G. Ktihn, London. 
13,701. Soatine for the Inrzrion of MeTaL VeEssELs, 
. F, Hohenberg, on. 
13,702 Measurina Exectrric Currests, H. Pieper, 
mdon. 
13,708. Dispensinc with Gear Case3, F. 0. Opper- 
mann, London. 
=— Ros of Wuezts, J. G. Lorrain.—(G. Hervieu, 


nce. 
13,705. Construction of Bicycies, A. J. McLeod, 
London. 


13,706. Sarety Apparatus for Lirts, A. T. M. Johnson 
and W. M. Baynes, London. 
18, —, Trratinc Frozen Meat, &., J. A. Linley, 


on. 
18,708. ApvERTIsINc Device, H. Allen and T. W. 
Vallis, London. 
18,709. Device for Beatine Eaos, &c., H. Sandwith, 


maon, 
— Propucixe Loca, ANaEsTHESIA, C. Broillet, 

on, 
— MANUFACTURE of OxivE of Lrap, A. Gutensohn, 


on, 

13,712. Penctis, 8. W. Pedley, London. 

13,718, MECHANICALLY-PROPELLED RoaD VEHICLES, E. 
J. Clubbe and A. W. Southey, London. 

13,714. LosoryPe Esector Biapes, The Linotype Com- 
pany and F. J. Wich, London. 

13,715. Costumes for Cyciine, &c., G. M. Gardner, 

on. 


Lond 


’ 








SELECTED AMERICAN PATENTS. 
From the United States Patent Ofice Official Gasstte. 


535,413, Process or AnD APPARATWS FOR BURNING 
Fort, F. H. Richards, Hartford, Conn.—Filed 
October 30th, 1894. 

Claim.—The herein-described process of burning 
coal and other fuel, which consists in feeding 
the fuel in a continuous and continuously advancing 
layer, first in a relatively thin layer downwardly in 
inclination, and heating the same from above and 











below, simultaneously, without aération, next con- 
tinuing the advancing movement of said layer with- 
out materially prea the thickness thereof, and 
and mixing advancing layer and simul- 
taneously subjecting the same to aération, and next 


re-forming said Jayer into a relatively thick layer, and 


continuing the advancing movement thereof, main- 
taining the same substantially in statu quo durin 
the latter s' a of oa ranean Large = 
subjecting said layer aéral withou jon 
— the latter st of the combustion period, 
substantially as descri 


535,587. Mawuracture or Russia Iron, A. Hiles, 
hartiers, Pa.—Filed May 5th, 1893. 
Claim.—The herein-described method of manufac- 
turing Russia iron, which consists in the 
previously treated plates in a hot grease bath and 





reducing said plate in thickness while in and covered 
with the hot by means of reducing rolls in 
—_ hot grease bath ond coated with the same, as set 
orth. 


535,598, Castine Sree, J. A. Potter, Cleveland, 
Ohio.—Filed May 2nd, 1894. 

Claim.—(1) In casting apparatus, a mould, a stand- 
pipe communicating therewith by a bottom runner, 
and « steel melting furnace hav: secured to one 
of its sides a forehearth communicating with the 
furnace chamber, the sides of the forehearth extend- 
ing above the bottom of the furnace chamber to 

rovide a reservoir for the molten metal, and said 
orehearth having a stoppered opening provided with 
a closeconnection to the top of said stand pipe, sub- 





stantially as described. (2) In casting apparatus a 
mould, a stand pipe communicating therewith by a 
bottom runner, and a tilting melting furnace havin 
secured to its side a forehearth fe ary! wi 
the furnace chamber, the sides of the forehearth 
extending above the bottom of the furnace chamber 
to provide a reservoir for the molten metal, and said 
forehearth having a stoppered opening provided with 
a close connection to the top of said stand pipe, sub- 
stantially as described. 


536,393. Steam Enoine, J. V. Rice, jun., Edgewater, 
N. J.—Filed January 31st, 1895. 

Claim. --The herein-described multiple 
cylinder engine, isting in the combi 
the central main crank shaft of the engine of three 
or more double-acting oscillating pistons for applying 
power to said shaft, arranged around the latter 


sector 
with 














hatantiall idist: 


q t from each other, and from 
the shaft, and located in substantially the same verti- 
cal plane, each of said pistons having its rock shaft 
provided with a crank arm, and three or more sepa- 
rate and ind dent sector-shaped steam cylinders 
containin d piston, and connecting-rods which 
connect the main engine shaft with the crank arms 
of each piston, together with a suitable cut-off 
mechanism, substantially as described. 


537,013. APPARATUS FoR Brazina Meats By ELtc- 
tricity, G. D. Burton, Boston, and E£. EB. Angell, 
Somerville, Mass.—Filed April 17th, 1893. 

Claim.—(1) In an electric forge, the combination of 
two shafts provided with electrodes of opposite polar- 
ity, means for adjusting one of said shafts, a spring 
for pressing one of A on electrodes toward the other, 





and means for rota‘ said shafts. (2) In an electric 
forge, the combination of a converter, two brackets 





rs 





d with opposite poles thereof, and provided 
with ig ee sleeves, shafts adjustable in said 
sleeves, rodes connected with the adjacent ends 
of said shafts, and adjustable with relation to 


secondary valve enclosing the stem of the primary 
valve and adapted to abut against said i gory <4 valve, 
and a cap connected to the inner end of the valve 


Vy) =) 





casing and having a central sleeve fitting the stem of 
the secondary valve, against which stem said second. 
ary valve abuts at its maximum lift. 


537,276, Meruop or anp APPARATUS FoR Butt-weLp- 
Ino Pipes, C. L. Coffin, Detroit, Mich.—Filed August 
3lst, 1892. 

wr seep «Baga method herein described of welding 

a pipe or tube, which consists in clamping the tube 

rigidly on each side of the joint, and heating the 
rtions between the clamps to a welding heat, where- 

y the expansion «f the heated portions causcs the 
joint to weld. (2) The herein described mode of weld- 
ing tubes, —— in clamping the tubes with 
their edges in proximity when cold, raising the 
temperature of the parts to be welded to a welding 
heat, whereby the expansion of the tubes presses the 
welding edges together, and finally finishing the weld 
by rolling, moe ary or any other desired manner. 

(3) In an apparatus for oo pipes or tubes, the 

combination with the cylinder C, for containing blank 

W, means substantially such as described for slightly 


[537,276 ] s 4 























ae) | eee 


compressing said cylinder, and furnace L M adapted 
to heat said blank along the joint, a, 
shown and described. (4) Inan apparatus for welding 

ipes or tubes, the combination of a cylinder C, 
ie containing blank W, means peas ovens | 
such as described for slightly ee sai 
cylinder, a furnace L M adapted to heat said blank 

ong the joint, a recip g h to 
hammer the welded seam, and an anvil carried with- 
in the blank, substantially as shown and described. 
(5) In an apparatus for welding pipes or cylinders, the 
pivoted — the anvil N and supported by 
the roller O j ed in spring bearings, substantially 
as and for the purposes set forth. 


537,763. Borer, C. J. Galloway, Manchester, England. 
—Filed November 16th, 1894. 
Claim.—(1) A Galloway boiler flue having its upper 
and lower parts constructed with undulations, and 
transverse tubes provided with coned ends which fit 








the undulations, substantially as described. (2) A 
Galloway boiler flue having its — and lower parts 
undulated and constructed in sections having flanges 
at the ends for securing them together, and trans- 
verse tubes coned at the ends and fitting the undula- 
tions, substantially as described. 


537,876. Ruxostat, G. H. Wittingham, Baltimore, 
Mid.—Filed December 11th, 1893. 

Clain.—In a rheostat, the combination of a heat 

radiating casing ; a resistance wire within the casing; 





and loose sand packed within the casing and separat- 

ing the resistance wire from the casing, substantially 

as d bed. 

637,882. Metnop or Firinc Guns AND CHARGE THERE- 
= \ 4 L. Zalinski, U.S. Army.—Filed November 
6th, 1890. 

Claim.—(1) That improvement in the art of gunnery 
which consists in loading the gun with the maximum 
explosive charge, and if desirable, before firing, cut- 
ting off or neutralising a part of the explosive charge 

ithout ving it from the gun, so that less than 





other, arms connected with said sleeves, an actuating 
shaft supported in said arms, gears on said shafts, and 
an actuating wheel for said actuating shaft, substan- 
tially as set forth. 


537,038, Sarery CHeck-vaALve ror Steam Boi.ers, 
T. W. Heintzlman, Sacramento, Cal. — Filed 
November 15th, 1894. 

Claim.—(1) The combination, substantially as set forth 
of a valve casing, ir ge J check valve, and a second- 
ary check valve, said ves serially or successively 
controlling the flow of fluid through the casing, 
and each seating on the inner side of the plane in 
which the casing a boiler shell when 
connected thereto. (2) e combination, su - 
tially as set forth, of a valve casing, a primary check 
valve fitted to reciprocate in a chamber therein and 
having a stem on its delivery side, a series of longi- 
tudinal guide ribs —- the chamber and fitting 


co. ay de! valve, a secondary 
ve seating in the casing on the delivery 





side of the primary valve, a tubular stem on said 





the maximum effect may be produced on the projec- 


WE 





tile, substantially as described. (2) A cartridge having 
a plurality of e sections, and a movable cut-off 
under control of the ner in ition to cover or 
shut off from combustion more or less of said sections, 
—— 1 Ses. Coa, — 
, of separa’ ge sections there- 

; of sections tected 

y 





cartridge 

in,a said 

from iguition by a alield “which, breaka s¢ a predos 
termined pressure. 






























2pm NONE FP 




































































t 
- 


















a 
ce 
re 
iS 


st 


Fe AOL OP USS OLE a RE 








Ava. 2, 1895. 


THE ENGINEER. 


99 








INSTITUTION OF MECHANICAL ENGINEERS 
AT GLASGOW. 

In our issue for the 12th ult. we were enabled to give 
some particulars of the programme of proceedings and 
visits to works, &c., prepared for the Glasgow — of 
the above institution, and the opinion then expressed as 
to the striking interest and diversity of the papers to be 
read and the objects and places to be visited was more 
than confirmed by the authorised detailed programme 
put into the hands of the members on Tuesday morning, 
and by the handbook of notices of works open to mem- 
bers prepared by the local reception committee, for 
whom Professor Archibald Barr, of Glasgow University, 
acted as honorary secretary. 

The ag ay were opened on Tuesday morning at 
ten o’clock, in the rooms of the Fine Art Institute, 
Sauchiehall-street, where at that hour between 200 and 
800 members were found to have assembled. Lord Pro- 
vost James Bell, Sir Renny Watson, Mr. James Nicoll, City 
Chamberlain, Professor Barr, Mr. James Deas, Sir William 
Arroll, and Messrs. James M. Gale, Dugald Drum- 
mond, William Beardmore, and others, from among the 
large list of prominent local gentlemen forming the 
Reception Committee, were present; and the Lord 
Provost, in receiving, on behalf of the Municipality, 
the President—Professor A. B. W. Kennedy, LL.D., 
¥F.R.S.—and the Council and members of the Institution, 
said he desired to offer them a very cordial welcome to 
Glasgow. It was, he declared, with the greatest satis- 
faction the Municipality learned that the Institution of 
Mechanical Engineers had arranged to hold their annual 
summer meeting there. If there was a city in the United 
Kingdom which took a deep interest in a profession such 
as theirs, it was the city of Glasgow. This was due 
largely, no doubt, to the fact that the industrial life and 
activity of Glasgow, and its prosperity, were largely 
bound up in the prosperity and progress made by their 
profession, and the indefatigable researches made by the 
members of their Institution. Glasgow had now, he 
might venture to say without flattering themselves, 
attained a world-wide fame in engineering in many of its 
branches ; and it was no doubt of interest—and he hoped 
it might be profitable—to them to meet in the city in- 
dustrially so renowned, and associated so closely with the 
name of James Watt. His pleasure, and that of those 
associated with him in welcoming them, was two-fold, 
because he thought Glasgow would also benefit from their 
visitation and deliberations. 

Sir Renny Watson, on behalf of the Reception Com- 
mittee, seconded the Lord Provost’s welcome. He stated 
that it was now, he thought, some fifteen or sixteen years 
since their Institution last visited Glasgow. In the inter- 
val, Glasgow might not have done so well as some of the 
cities in the South, still he thought they had done fairly 
well, and were still actively improving. While what they 
had done, and were still doing, would be open to their 
inspection and criticism, he hoped it would also afford 
them some useful instruction. 

Professor Kennedy, in replying on behalf of the Institu- 
tion, said he had to tender the heartiest thanks for the 
way in the Municipality, and those locally engaged in 
matters of interest to their Institution, had received them. 
He was sure there was no place in the kingdom so rich in 
matters which could afford them pleasure and instruction 
than the city and district of Glasgow. 

The Lord Provost and the representatives with him 
having withdrawn from the platform, Professor Kennedy 
assumed the presidential chair, and the special business 
of the conference was taken up. The first paper sub- 
mitted was by Mr. Andrew §. Biggart, of Glasgow—this, 
and all the papers which followed being clearly read by 
Mr. Alfred Bache, the secretary to the Institution, the 
subject being :— 

Hypravic Stokinc MacuInery IN GaswoRKs. 


The author began by saying that the conditions of 
labour in almost all industries have undergone, and are 
constantly undergoing, continuous modification and im- 
provement, due principally to the ever-increasing uses to 
which mechanical appliances are being adapted, and that 
this was true of many of the modern gas works, for in 
no industry have the conditions of work been more 
radically altered. In works where hand labour is chiefly 
employed, according to the old methods which still retain 
sway in the great majority of instances, the supply of 
coal. is usually brought by rail to the position most con- 
venient for the retort benches, where the wagons are 
emptied by hand. If necessary, as is generally the case, 
the lumps are broken into suitable size by hand. The 
retorts are next charged by hand labour ; and, after car- 
bonisationis completed, the cokeis withdrawn alsoby hand. 
The coke is either wheeled out to the yard or mayfall below 


. the floor to a lower level, to be there quenched by water. 


The surplus beyond what is required by firing has then to be 
removed to the yard. In the yard aid is again 
called into requisition to screen the coke, and fill it into 
the carts or wagons for distributing it to the consumers. 
The variations in the details of the handling are such 
that scarcely two works follow the same routine; the 
foregoing outline can therefore be taken only as generally 
ps gg The same remark also applies to the 
following outline of the routine pursued in works where 
labour-saving appliances are largely used. The supply 
of coal in such modernised works is usually delivered 
direct from the railway truck into the coal-breaker. 
After passing through this machine, and being all reduced 
to a proper size, it is raised by an elevator to a large 
hopper, so fixed that the coal can be automatically 
delivered into the hopper of any of the charging machines. 
The charging of the retorts is then done altogether 
mechanically by means of a hydraulic charging machine, 
by which it is done more evenly, and otherwise better 
than by hand. After carbonisation the coke is with- 
drawn again mechanically by a, hydraulic drawing 
machine, entailing a minimum of labour to the attendant. 
The surplus coke, guided in its descent by shoots, falls 


nto a bogie underneath the floor, and is run out to the 


yard. In some instances, underneath the stage floor are 
placed conveyors, on which the coke is carried to circular 
revolving screens, whence it is delivered into large stor- 
age hoppers, or into the railway wagons, or into bags for 
small consumers. 

The old methods involve continuous and repeated 
operations performed by hand; while the new are such 
that no hand labour is employed in dealing with the coal 
from the time it leaves the railway truck until it is 
returned in the form of coke. Thus hand iabour is 
entirely superseded by mechanical power, to the great 
advantage of labourer and employer alike. The number 
of men required in the retort house under the new system 
is not half that required under the old method. The 
saving which this represents, after allowing for main- 
tenance of plant and interest on additional capital, will 
average about 1s. per ton. As the quantity of coal which 
might be carbonised annually in this country under the 
improved system will amount to about 8,000,000 tons 
roughly, the saving to the gas consumers would be about 
£400,000 per annum if stoking machinery were fully 
adopted. Stoking machinery is not of recent date, 
although successful plant for such work has been in use 
only a comparatively short time. For the successful 
working of the stoking machines, considerable auxiliary 
machinery is necessary. The author then proceeded to 
describe in detail the several principal machines involved 
in the system—coal breaker, charging machine, and 
drawing machine—into which elaborate descriptions, and 
of the details of elevators, conveyors, hoppers, &c., we 
cannot here follow him, as many as nine or ten large 
diagrams being necessary to the proper elucidation of this 
part of the subject. 

Speaking as to the working results, the author stated 
that the number of retorts charged or drawn per hour by 
the machines varies to a considerable extent in actual 
work. In some cases, owing to special circumstances, 
not more than 24 per hour are available for each machine ; 
while in other more favourable instances as many as 
48 per hour are allotted to each, and even with this larger 
number a reasonable time remains for rest for the stokers 
at the end of each hour. The labour of charging the 
retorts and withdrawing the coke is much lightened by 
these mechanical means, and the number of retorts 
charged and drawn for each stoker employed is largely 
increased. It might at first be imagined that coal placed 
in retorts in only six to eight large charges by the machine 
would not be so evenly laid as a much larger number of 
smaller charges put in by hand. The machine, however, 
lays the coal far the more evenly, owing partly to the 
shape of the pusher head, which is bevelled so as to 
allow the small ridge of coal raised in pushing forwards 
to fall back when its support is removed on the withdrawal 
of the pusher head. Another advantage possessed by 
machine work over hand labour is that the charging is 
done more quickly, and thus there is a diminished loss of 
gas before the retorts are sealed up. The old method of 
hand charging and other adverse conditions are now 
entirely done away with where mechanical stoking 
obtains. The single lever by which the whole of 
the operations are controlled is worked from such a 
position that the attendant is quite removed from the 
discomfort of close proximity to a high heat, while at 
the same time the former severe bodily exertion is 
replaced by light and easy work. Even greater improve- 
ments in the conditions of labour arise from the introduc- 
tion of the drawer, which accomplishes, under all the 
better conditions attending the use of the charger, work 
of a still more trying nature. The withdrawal of the 
live coke from the retorts was work for which even the 
stokers themselves, accustomed as they were to it, 
admitted that mechanical appliances were required. 
Here again all is worked by a single lever, in such a 
position as to remove the attendant from the former dis- 
comforts of withdrawing the coke at a white heat at the 
mouth of the open retort. The hydraulic power employed, 
at the pressure usually of about 400 Ib. per square inch, 
is distributed in the way generally adopted for similar 
installations. Various typical methods of handling the 
coal and coke are shown in the drawings, which will be 
readily understood without further explanation. About 
200 of these machines are now in use or in course of 
manufacture. They have been adopted at many of the 
largest gas works in this country and abroad, including 
those of Glasgow, Birmingham, and Liverpool, the South 
Metropolitan and the Gas Light and Coke Companies in 
London, and the Vienna and Amsterdam stations of the 
Imperial Continental Gas Association. In Glasgow, 
where the Corporation have adopted these machines for 
all their stations, the quantity of coal dealt with by them 
amounts to about 500,000 tons per annum. 

Discussion having been invited, Mr. William Foulis, 
the engineer of the Glasgow Gas Corporation, said a few 
words. Mr. Foulis is largely responsible for the system 
of mechanical stoking described, and his arrangements 
at Dawsholm, one of the three main gas-producing works 
in Glasgow, were afterwards inspected with much interest 
by one detachment of the members. Here we may 
interpolate the remark that had the actual installation of 
appliances at Dawsholm been first inspected, many of 
the usual questions as to details asked in discussion would 
not have been put. Mr. Foulis said that the large 
number of machines possessed by the Glasgow Gas 
Corporation had given invariable satisfaction, and had 
saved a great deal of money. The machines were 
working night and day without giving any trouble what- 
ever. 

Mr. Watkin asked why so low a pressure as 400 Ib. had 
been adopted? Was it because the pressure had been 
arrived at as the most suitable, or was it because it was 
ready to hand? To this Mr. Biggart replied that 400 lb. 
pressure was ample for the work to be done. 

Mr. Flett, ead anticipating Mr. Biggart in this, said 
the manual labour in charging and discharging retorts 
was not very great, and that should determine the 
pressure required for mechanical power. He thought 





it beyond question that mechanical stoking was superior 





to hand stoking, for with the first-named system there 
was no difficulty whatever in ensuring that the succes- 
sive charges should be levelled up, and so prevent any 
unoccupied spaces in the body of the coal in the retort. 
He looked forward to the time when the adoption of 
machinery of this kind would become general all over. 

Mr. West, of Manchester, while agreeing entirely in 
the general question, that machine labour was immensely 
superior to hand labour, seemed to have much to find 
fault with in the paper as regards its vagueness with 
respect to questions of relative cost between the two 
systems, and went on to complain that the author stated 
that successful stoking machinery had only been in use a 
comparatively short time, whereas machinery on the com- 
pressed air system of his own inventjon had been in use 
twenty years ago, and was still in use doing excellent 
service in Manchéster, London, and elsewhere. He was 
pleased to see that in Glasgow machinery had now been 
introduced, but in saying this the speaker at the same 
time implied that in various ways he himself had shown 
the inventors of the system under discussion the way to 
do it. Mr. West’s statement of his claims was couched 
in somewhat extravagant terms, and afforded the mem- 
bers some amusement. 

Mr. Jeremiah Head, past president of the Institution, 
suggested that the invention of these ingenious machines 
for charging and discharging gaswork retorts was very 
largely the outcome of the labour troubles only some two 
or three years ago. Such results were generally the 
effect of labour troubles, and instead of labour being 
benefited, machinery reduced the cost of doing the work 
required, a result from which at least the general com- 
munity benefited. Looking to the illustrations and 
descriptions before them, they could not but feel grateful 
to Mr. Biggart, Mr. Foulis, and others, who had con- 
trived to produce so very complete and effective a plant. 
It seemed to him that both in appearance and in its 
main functions of traverse, the charging machine some- 
what resembled an overhead travelling crane. In 
America, where he had been lately and seen very much 
of interest, electricity had taken the place, to a large 
extent, of other kinds of motive power for overhead 
cranes. He would like to learn from Mr. Biggart whether 
he had ever, in the course of perfecting appliances in 
gasworks, thought of adopting, or at least of the suit- 
ability of, electric means in place of hydraulic power. 

Mr. Biggart, in an exhaustive reply to the whole 
discussion, disposed of a number of questions not quite 
clear about details put by members,and on the general 
question of priority raised by Mr. West, said that of 
course, as everyone knew, elevators, and other of 
the main features in the machinery under their 
notice, were no new things. In meal mills in this 
country, to take no other example, elevators had been at 
work not only for years, but generations even, and the 
principles underlying features of the machines under dis- 
cussion were very similar and almost as old, only the 
details were altered to suit the new kind of work. Mr. 
West had said a good deal—and that with an assertive- 
ness which almost always provoked a “lively ’’ discussion 
—but with respect to the figures he—Mr. West—had 
given as to the speed and efficiency of their machines, in 
works where machines of his special type also had been 
employed, he had other and quite different information. 
Mr. Biggart stated what this was, and gave as his autho- 
rity the manager of the works in question, and left the 
matter there. With regard to Mr. Head’s inquiry 
as to electric driven machines, that was a matter 
that had occurred to him. It did not, however, 
commend itself to him because it involved revolving 
machinery more or less fast running, and he thought 
that of all kinds of machinery available for work in 
retort houses, revolving machinery was the least satis- 
factory. In the hydraulic machines the principle had 
been recognised that the moving parts should be reduced 
to a minimum, and that the motion should be recipro- 
cating by preference. Now with either compressed air 
or electric motors there was a large number of moving 
parts, revolving or otherwise, and it could not be adopted 
except at great risk to attendants, and at an insurance 
cost of tear and wear. 

The President, after inviting Mr. Foulis to make a few 
remarks, which that gentleman did, generally corroborat- 
ing Mr. Biggart, moved a hearty vote of thanks to the 
author of the paper, and added that when he had seen 
the machines some years ago, when they were in an early 
stage, he was much struck with them. He had no doubt 
that in their visit that afternoon to the Dawsholm Gas 
Works, he in common with other members would find 
them still more interesting. The visit could not fail to be 
instructive to all of them. 

Mr. Edward B. Ellington, London, submitted a paper 
on 


Hyprautic Power Suppty 1n Towns, Giascow, Man- 
CHESTER, Buenos AyrREs, &c, 


The author said that the distribution of hydraulic 
power in towns had not previously been brought directly 
before the members of the Institution ; and the fact that 
works of this character had just been completed in 
Glasgow — see THE ENGINEER of 19th ult.—rendered the 
present meeting a suitable opportunity for dealing with 
an engineering subject of such continually increasing im- 
portance. He then gave in the form of a table a 
summary of the present position of the varicus works of 
the kind already established—Hull, London, Liverpool, 
Melbourne, Birmingham, Sydney, Antwerp, Manchester, 
and Glasgow. ‘The supplies in the two last towns, where 
the works are also most recent, differ from those obtain- 
ing elsewhere in that the pressure is 1120 lb.. per square 
inch, as against 7501lb. This higher pressure was adopted 
in Manchester on the recommendation of the author 
and his colleague, Mr. Corbet Woodall, in order to render 
the power available under the most economical con- 
ditions for working the numerous hydraulic packing 
presses within the area of supply in that city. In 
Glasgow also there is a considerable demand for power for 
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pressing ; and Mr. Gale, who is here responsible for the 
general scheme, considered it advisable to be able to 
supply the same higher pressure. The general arrange- 
ment of the works in Glasgow and Manchester is shown 
in the diagrams. The engine-house in each city is laid out 
to contain six sets of vertical triple-expansion engines o 
200 indicated horse-power each, of the kind introduced by 
the author in 1880; but in the earlier engines the cylinders 
were arranged compound, with one high-pressure and two 
low-pressure cylinders. The scale on which the two stations 
have been Ceara is the result of the experience gained in 
London, which has demonstrated that for hydraulic power 
supply a station of about 1200-horse power is the most 
economical both in working expenses and in outlay of 
capital. The principal dimensions of the pumping 
engines in Glasgow are as follows :— High-pressure cylin- 
der 15in. diameter, intermediate 22in., low-pressure 36in., 
and all three 24in. stroke ; cranks set at 120 deg. in the 
sequence—high, low, intermediate ; pumps single-acting, 
13in. diameter, and 16in. stroke; surface condenser 530 
square feet of condensing surface ; crank-shaft journals 
Tin. diameter ; fly-wheel 7ft. diameter, weighing two tone. 
The engines are designed to work with a steam pressure 
of 150 lb. per square inch above atmosphere, and this is 
the boiler —— adopted in the recent stations in 
London and Glasgow; but in Manchester the pressure of 
only 120 lb. is used, at the request of the committee of 
the Corporation who had charge of the undertaking. 
The Glasgow engines have not yet been tested for 
economy, but the London station of similar character at 
Wapping _ a consumption of 14-1 Ib. of water per 
indicated horse-power per hour. Hydraulic power, he 
said, has to be supplied under competition with steam, 
gas, and electricity; and the success which has at- 
tended its introduction shows conclusively that it is 
well able to meet this competition for lifting and for 
other intermittent work. None of the supply systems 
which have been established have aimed at meeting the 
demand for continuously running motors, except in 
Antwerp, where the supply has been laid out as a means 
for —— electricity for lighting. At first sight it is 
somewhat difficult to see how this can be an economical 
mode of employment. There are, however, a few places 
in London where the hydraulic power is used to 
generate electric current. The best method of con- 
version is undoubtedly an arrangement such as a 
Pelton wheel, with the armatures of the dynamo 
mounted on the same shaft. The following are the 
— of a trial made with this apparatus at the 

ydraulic Engineering Works at Chester in October, 
1894 :—Pelton wheel, 18in. diameter, fifty-four buckets ; 
Elwell-Parker shunt-wound dynamo for charging accu- 
mulators, having a commercial efficiency of 87 per cent. 
as tested by the makers; speed, 1671 revolutions per 
minute; bore of nozzle, 0°175in.; hydraulic pressure, 
725 Ib. per square inch ; output, 37: ampéres at 120 volts; 
water consumption, 20 gallons per minute; power in 
water, 10°15-horse power, in output 5°99-horse power ; 
efficiency, 59 per cent. This is not the highest efticiency 
that could be obtained, for the wheel and dynamo were 
not perfectly adapted to each other; external resistance 
had to be used for keeping down the voltage, and at this 
output the dynamo was somewhat overworked. In a 
previous trial, with 0°16in. nozzle and an output of 26 
ampéres at 122 volts, the efficiency was 59°86 per cent. 
It is unlikely, however, that, even under more favourable 
conditions, the conversion can be effected with a greater 
efficiency than 66 per cent. 

“It is interesting, therefore, to inquire whether there 
are any grounds for the assumption that hydraulic 
power obtained otherwise than from a natural head of 
water can be used economically for generating an electric 
current. It so happens that the materials are available 
for @ comparison between the cost of a public supply of 
hydraulic power and that of electricity obtained from a 
central station on almost exactly the same scale. The 
particulars given in Table 2, and plotted as a diagram on 
the wall, were taken from the records of the London 
Hydraulic Power Company and of the Westminster 
Electric Supply Corporation for the year ending 31st 
December, 1894. In making the comparison, 1000 
gallons of water at 750 lb. per square inch is taken 
as equivalent to 6°518 Board of Trade units of 
electricity. This analysis shows that the station 
cost of the hydraulic power is 5°172d. per thousand 
gallons pumped at the pressure of 7501b. per square 
inch; while the corresponding cost of an equivalent 
amount of electric energy reduced to the same hydraulic 
standard is 9°014d. per thousand gallons; or on the 
electrical standard of Board of Trade units, 0°793d. and 
1°883d. respectively. The output during the year, the 
capital employed, and the average rate received for both 
supplies, are nearly the same. The coincidence of the 
figures is extraordinary, except in the cost items, in 
which their divergence is equally remarkable. No other 
conclusion can be drawn than that for some reason or 
other, not hitherto explained, hydraulic power is much 
less costly to produce than electricity. The Westminster 
electric supply is one of the Jargest in the country, and 
its cost is one of the lowest. The London odeiiie 
supply is the greatest anywhere, and is produced no 
doubt very cheaply. In neither, however, has the mini- 
mum cost been reached, for in both of them the station 
cost in the newer installations is considerably below the 
average for 1894, 

‘Tt may be thought that the low annual load-factor of, 
say, 0°18 for the electrical supply, as against 0°33 for the 
hydraulic, accounts for most of the difference ; but under 
the able control of Professor Kennedy the influence of a 
low load-factor has been to a great extent neutralised by 
running the machinery actually in use at nearly full load. 
Moreover, the figures of other electric installations, such 

. a8 the St. James’ and Pall Mall, where the load-factor is 
much higher than in the Westminster district, show a 
similar difference of cost as compared with the hydraulic 
supply. Now, it is obvious from the figures of the London 
and Westminster installations that, as the output during 





the year was the same, while there is so great a difference 
in the annual load-factor, the maximum horse-power 
_— is much greater for the electric than for the 
hydraulic supply; but the output per unit of capital out- 
lay seems to be much the same. This is no doubt owing 


f|to the greater concentration of demand in the area 


supplied with electricity. Ifa large amount of power is 
concentrated in a single station, it is practicable to work 
that station much nearer to its maximum capacity than 
if the same power had to be supplied from two or three 
stations. In the London hydraulic supply, while the 
annual load-factor is 0°33, calculated on the maximum 
delivery at any time during the year, the load-factor 
of the whole plant in use during the year under the 
most favourable conditions is only 0°20, and is often 
much lower; in other words, more than one-third 
of the whole plant is always in reserve, and in 
some years as much as half. The proportion of plant 
out of use altogether or not running at load at the 
periods of maximum demand is, no doubt, much less at 
most electric-lighting stations; and the load-factors of 
the two systems calculated upon the total station plant 
probably do not differ widely. The fact that the load- 
factor calculated on the maximum flow is lower for the 
electric supply than for the hydraulic does not, other 
things being equal, account for the larger part of the 
difference of cost. This is shown also by a comparison 
of the cost of the hydraulic supply during a week when 
the output is large and during another when it is 
small. During the week ending 18th October, 1894, 
altogether 9,095,000 gallons were pumped at the 
London hydraulic power stations; and during the 
week ending 27th December, 5,902,000 gallons only. The 
increased cost for fuel in the latter week was 0°317d. per 
1000 gallons, and for wages 077d. per 1000 gallons, 
making 1°087d. per 1000 gallons; whereas the average 
excess cost of the electric supply is more than 
three and a-half times as Bess and in the item 
of coal nearly five times as much. The immediate 
question, however, is the economy of using hydraulic 
power for generating electricity; and it will be 
seen from the foregoing figures that, with a loss of 33 
per cent. of the hydraulic energy during conversion into 
electric energy, the station cost of 0°793d. per Board of 
Trade unit would rise to 1°189d., or 0°194d. below the 
cost 1°388d. of the direct current of the Westminster 
supply. The cost will be further increased by the wages, 
superintendence, and repairs at the converting stations; 
so that on the whole there does not seem much pro- 
bability of any economy resulting from this method of 
generating electricity on a large scale. It may be men- 
tioned that the principal reason which led the late 
Professor Van Rysselberghe to advise the combined 
method for the electric supply of Antwerp was that he 
considered the losses of distribution of the electric current 
would be much less on that method. The losses of dis- 
tribution, however, are not very serious either way ; andthe 
direct or the combined method must ultimately stand or 
fall, the author considers, on the relative generating cost 
perunit. Hydraulic power is clearly much the most econo- 
nical in those applications where the direct pressure can 
be utilised, such as for lifting and pressing. Where 
rotary motion is needed, the special circumstance of 
each case will determine what power shall be used, and 
all are nearly on a par as regards cost. For motors 
running regularly for several hours a day the London 
Hydraulic Power stations now supply power at a rate of 
1s. 6d. per 1000 gallons, which is equivalent to 2°76d. 
“ecleguees of Trade unit of electricity, or say 3d. per brake 

orse-power per hour. It is questionable whether small 
powers can by any means be obtained at a lower rate, 
when all the items of cost are taken into account.” The 
paper, to which we shall return in a future impression, 
concluded with a description of the way in whic 
hydraulic power has been applied to the drainage of the 
streets of Buenos Ayres after a scheme devised by the 
Hon. R. C. Parsons, engineer-in-chief to the works. 

The gentleman last named being present, at the 
President’s invitation gave some interesting particulars as 
to the problems met with and solved in laying down the 
systems in Buenos Ayres, and thereafter several members 
offered criticisms on various features of the general subject 
of hydraulic power supply and the plant employed in 
Glasgow and London; Green’s economisers and the Fair- 
bairn-Beeley boiler employed at the London stations, 
coming in for a share of attention. The discussion was 
ultimately adjourned till Wednesday morning. 

About two o’clock special brakes were in attendance 
at the Fine Arts Institute to convey members on the 
several organised alternative visits to public works— 
or as they chose to the works of any of the firms whose 
names were found and the situation of their works indi- 
cated in the detailed programme proposed by the local 
committee. The thousand-and-one industries of Glasgow, 
and the many-sided enterprise of its Municipal and indus- 
trial life presented immense possibilities of gratifying 
the diverse interests of its members, and not only the 
organised but the independent visits were plentifnily 
taken advantage of. It is not our intention to do more 
in this issue than simply enumerate the organised 
visits, but return will be made to the subjects of visits 
generally, and the matters of most note coming within 
province of the numerous detachments of members. On 
Tuesday then, about the hour named, four separate 
parties set out; one to visit the Glasgow waterworks 
at Milngavir, eight miles out; one to visit the Glasgow 
sewage works at Dalmarnock—embracing also a look 
in at the Dalmarnock Ironworks of Sir William Arrol 
and Co.; a third to Dawsholm gas works near Maryhill, 
about three miles distant; and the fourth to a succession 
of shipbuilding and engineering works along the south 
side of the river Clyde: the works of the London and 
Glasgow Engineering and Shipbuilding Co., Govan; the 
works of the Fairfield Shipbuilding and Engineering Co.; 
and those of Messrs. Alexander Stephen and Sons, 
Linthouse. 

In the evening the Institution Dinner was held in the 
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Windsor Hotel, St. Vincent-street, members and guests 
together making a goodly company over 260 in number, 
The chair was occupied by President Kennedy, and to the 
right of him were Lord Provost Sir James Bell, Sir 

illiam Arroll, M.P., Mr. E. Windsor Richards, vice- 

resident, Mr. Stephen Alley, and Senior Magistrate 

rimrose ; while on the left were ‘Sir Renny Watson, 
Mr. Edward P. Martin, vice-president, Mr. John Inglis, 
Mr. Jeremiah Head, past president, Mr. James Riley, 
and Mr. J. Hartley Wicksteed, vice-president. 

In the course of the proceedings Prof. Kennedy sub- 
mitted what he was sure all would agree with him in 
calling the toast of the evening, ‘‘The Honourable the 
Lord Provost and the Corporation of Glasgow.” In 
graceful terms he complimented the municipality of 
Glasgow on their enterprise and good management of 
city affairs, and congratulated the Lord Provost on the 
baronetcy recently conferred on him, and wished him 
long life and prosperity to enjoy the honour. Lord 
Provost Bell replied, and spoke of the pending reduction 
in the price of gas to the citizens by 2d. per 1000 cubic 
feet pat the immense success of the corporation having 
taken over the tramway system. Other toasts submitted 
were ‘The Clyde Industries,’ by Mr. E. Windsor 
Richards, to which Sir William Arrol, Mr. James Riley, 
and Mr. J. Shepherd replied, ‘‘The Executive Com- 
mittee,” and ‘ The Institutions of Engineers and Ship- 
builders in Scotland.” 

On the resumption of proceedings, on Wednesday 
morning, the discussion on Mr. Ellington’s paper was 
continued. 

Mr. R. H. Tweddell, London, in remarks which formed 
a fine admixture of pleasantry and useful criticism, 
complimented Mr. Ellington on the quality of his per 
and pointed out wherein that gentleman was entitled to 
more credit in connection with the system of hydraulic 
power supply than appeared from the paper. Proceeding, 
the speaker asked why the pressure adopted was only 
1120 lb., and gave reasons for his preference for 
1500 1b. per square inch. The arguments for hydraulic 

wer, and appropriate appliances for its accumu- 
ation and distribution, in preference to electrical 
systems of distribution of power, or of any com- 
bination of the hydraulic and electrical principle in 
plant employed, were next forcibly stated by Mr. 
Tweddell, and this led him naturally to refer to the com- 
parison of hydraulic and electric power supply given by 
the author in his paper. His remarks had special refer- 
ence to the es of comparative cost given in one of 
the several tables throughout the paper, and to the 
graphic plotting of these fi on one of the twenty- 
eight diagrams on the wall. Without these, therefore, 
it is difficult to convey clearly the sense of Mr. Tweddell’s 
remarks; suffice it to say they were listened to with 
great interest, and struck the key-note of what was said 
by subsequent speakers. Several spoke, giving their 
own experience in connection with the relative efficiency 
of hydraulic plant with which they had to do. 

The President, in returning thanks to the author, and 
complimenting him on the great value of his contribution 
to the Institution’s proceedings, asked him to reply, but 
preceded him with some interesting general particulars as 
to efficiency and relative costs in connection with London 
hydraulic power stations with which he is professionally 
associated. To a large extent the President’s remarks 
were intended to satisfy Mr. Tweddell and the other 
speakers on the two important points, relative to efficiency 
and cost, round which the discussions had centred. 

Mr. Ellington, in reply, dealt with the remarks of 
members on both days, and incidentally referring to the 
remarks of one member who had greatly praised the 
larger number, exceptional clearness, and artistic finish 
of the diagrams on the wall, stated that they had been 








h | executed by the staff of the Institution. 


Mr. James Deas, of the Clyde Trust, next submitted 
an elaborate paper on ‘‘ Recent Engineering Improve- 
ments of the Clyde Na tion,” in which he brought the 
history of the great undertakings embraced in the title 
up to date. The walls of the large hall were hung with 
a very numerous and most effective series of cartoon 
maps and photographs of the works in actual practice, 
the whole being brought almost as clearly before the 
members as if an actual visit had been paid to the 
harbour and docks, although strangely enough this was 
not an organised part of the series of visits. 

Farther reference to Mr. Deas’ paper, upon which there 
was no discussion, must be deferred, as also must be our 
résumé of the paper which followed by Mr. James Riley, 
on ‘Modern Steel Works Machinery,” and the appre- 
ciative remarks it elicited. After Mr. Riley replied, and 
a vote of thanks had been awarded him, on the motion 
of the President, votes of thanks were awarded to the 
Hon. the Lord Provost and Lady Bell for their invitation 
to a conversazione in the Municipal Chambers on Thurs- 
day night ; to the members of the executive of the local 
committee, for the admirable arrangements made for the 
summer meeting of the Institute, and for their invitation 
to the excursion on the Firth of Clyde on Friday; and to 
the Caledonian and North British Railways, for the 
special facilities afforded for the excursions over their lines. 

About two o’clock a brakes from the doors of the 
Art Institute conveyed members on three different routes, 
but with one object, the visit to the great locomotive 
and railway works within the city bounds. The first 
party had for their destination the Hyde Park Locomo- 
tive Works of Messrs. Neilson, and the Atlas Works of 
Messrs. Sharp, Stewart and Co., Springburn ; the second 
party went to the Caledonian Railway Works at St. 
Rollox, and the North British Railway Works at Cowlairs; 
the third party set out for Messrs. Diibs’ Glasgow Loco- 
motive Works, and the Sentinel Engine Works of Messrs. 
Alley and Maclellan, Polmadie. Further reference to 
these interesting visits is deferred. Another alternative 
and one more of a holiday order was a trip by the new 
West Highland Railway as far as the head of Loch 
Lomond, and thence by way of steamer down Loch 
Lomond, and train from Balloch back to the city. 
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and ninety-six miles fairways across the lakes, affording a 
depth of from 4ft. to 5ft. The cost of this system has been 
£212,000, of which £36,000 was for the inclined planes. 
The Oder rises in Austria; the navigation is extended 
to the south by the Klodnitz Canal. The Oder and its 
tributaries provide 1362 miles of navigation. The Klod- 
nitz Canal, which has not been improved, only accommo- 
dates craft carrying about 60 tons of cargo; the traffic has 
therefore fallen off considerably of late years. The typical 
boats navigating the Oder above Frankfurt and the 





adjacent waterways are flat-bottomed; the larger boats 


Elevation 


and Magdeburg. They can navigate as far as Aussig in 
Bohemia, also to Berlin. The use of steam is increasing 
both on the Elbe and on the Havel. On the main naviga- 
tion the maximum draught is 4ft. 10in. In the main 
stream of the Elbe and part of the Saale—450 miles— 
traffic is hauled by steam tugs working a chain. This 
system of haulage is the property of a private company 
which owns thirty steamers. It proved a great success 
for many years financially, and was the best and cheapest 
method of haulage known on the river. Of late, how- 
ever, powerful paddle steamers have been built which 
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INCLINE PLANES ON THE ELBING OBERLAND CANAL—BOAT ON CAGE 


are 120ft. long and 14ft. wide, drawing 
loaded 4ft., and carrying 120 tons. 


light about 1ft., ; accomplish the work more efficiently and economically. 
Below Frankfurt | In consequence of this, the company have discontinued 


larger vessels are used. The Eider River and Canal in | to use the chain on the lower portion of the river between 
connection therewith affords a communication between | Wittenberge and Hamburg, and employ steamers instead. 
the Baltic and the estuary of the Elbe, for coasting | The cable company hope, however, to resume the use of 
vessels drawing 9ft.6in. or under. It will be largely | chain haulage by substituting a series of grips, which 
superseded by the North Sea and Baltic Canal, 28ft. deep, | carry the chain over but not round the drum, without 


Navigable Tributaries of the Rhine, 






































Distance. Locks. Admissible draught. 
Natural | ie aay 
Smallest available 
Name. | Canal- ae a 
— aleanatl ised Number. measurements. Aver ion 
| water- | river. aeehe — 
| —s | so Length. | Breadth. 
a eS is _ Miles. | Miles. ft. | ft. in | ft in. f.to, 
rl- | | if | : 
a From Colmar till above Strasburg .. ... ... ... «. 51 — 1 171 14 8 3.6 es 
b From above Strasburg to the Rhine: Marae Cana! ... — 3 2 174 390 6 10 
Neckar, from Mannheim to Cannstadt Pa a ee a) 8 112 |; 4 8 4 3 20 
Maine (and Regnitz)— | : a ‘ 
a From Mayence to Frankfort _ 22 5 4 . : oe : : 
b Frankfort to Bamberg ... ... ... ... «- 224 | — 2 ) 132 | 19 0 6 0 3 0 
Franconian Saale, from the Maine to Gmiinden ~ | — — fs 
Lahn, from Niederlahnstein to Giessen — | & 21 105 1g -9 — 20 
Moselle— | | 
¢ | | i 3 3 1 8 
a Coblenz to Metz A Soe 189 -- = -- | — 15 6 37 
b From Metz to the French frontier — | 9 4 115 | 20 0 - 6 6 
c In France till Frouard ia — | 20 6 11306} «17 OO - 5 3 
33ar— | 
a From the Moselle to above Saarlouis ... 48 — -- — — 3 1 ; 
b From above Saarlouis to Saargemiiad = 27 9 113 17: (0 6 6 
Sauer, from the Moselle till Wallendorf 27 = _- a _ 2 6 0 10 
Rabr, from Rubrort to Witten -- 46 11 125 19 0 3 1L : oo 
Lippe— 
PP Wesel to Dahl ... 52 - 5 125 at 36 : - 2 0 
b Dahl to Lippstadt ... fn 61 5 9 115 41) 64 2 0 
ae Total 715 | 276 as ; 
991 
Canals Conne:ting with the Rhine. 
L cks. 
Name | Length | : Sm illest available | Admissible 
I . | of canal. eeahas __ measurements. a draught. 
| Length Breadth. | 
a ae eee: ick * oe Miles ft. “ft, in, | % in. 
Hueningen Canal, from the Rhine to the Rhine-R10ne Canal i 4 100 YA a a 3 
Rhine-Rhone Canal, connects the Doubs with tho IIl 83 87 113 17 0 { 6 ; 
Colmar Canal, from the Rhine-Rhone to Colmar 8 1 113 az 20 5 3 
Breusch Canal, from Wolxheim to the Ill... 124 11 151 M8 5[ 4 Ss 
oo ee ee a a ae ee ee eer 665 64 113 ye | 5 38 
Saar Colliery Canal, from the summit level of the Raine Marne Canal to the Saar) 43) 27 113 7g og 8 
MR Sp caccct ois tote) Makes. aes Uicave: She, cash a kes io DGS BLOGs el, Sey ate e Zs 
Ludwigs Canals, connecting the Regnitz at Bamberg with the canalised Altmii4l, 86 100 105 Ser Ot ee ak 
IED SEAMMEO RNID So shins Load saad ca uke wah ese geaceyats ose "1 
Erft Canal, from the Raine to the town of Neus: ... 24 -- _ 6 6 
6 1 174 22 7 (9 


Spoy Canal, from the R4ine to the towa of Clev> ... 





which the Kaiser formally opened with great ceremony on 
the 21st of last June. 

The length of the navigation afforded by the Elbe and 
its subsidiary streams and canals connected therewith is 
1594 miles. The main route of the traffic is: (1) From 
Hamburg to Berlin and the Lower Oder, thence to Stettin 
and the Vistula; (2) from Hamburg to Magdeburg, 
Saxony, and Bohemia; (3) Magdeburg to the Lower Oder. 
The vessels in common use are of the same class as on 


the Oder. Larger boats, however, carry from 200 tons to 
These are chiefly employed between Hamburg 


500 tons. 


| 














525 


exerting unequal tension on it. The cost of repairs— 
more especially to the chain, where unequal tension was 
set up—soon wore it out, and was one great reason for its 
partial disuse. 

The Weser and its tributaries provide a navigation 
597 miles in length. The craft carry up to 200 tons. 
Since 1880 iron vessels have been built 157ft. long and 
23ft. 6in. beam, carrying 350 tons; and in the same 
period the number of voyages made per annum has 
largely increased. 

The Ems and its tributaries, including the East Frisian 





canal system, which forms a complete network of water. 
ways in the country between the mouth of the Ems and 
the Jade Gulf, affords navigation for a length of 567 miles, 
with a draught of 4ft. to 5ft., the maximum tonnage is 
75 tons. The Dortmund-Ems Canal in course of con- 
struction will materially alter the means of inland navi- 
gation in this district. 

The Rhine system is the most important in Germany. 
Navigation on the Rhine is stopped by the falls of Schaff- 
hausen below Lake Constance. I’'rom Bile to the Hook 
of Holland is 535 miles, all of which is navigable, 431 
miles being within Germany territory. The Ill, Neckar, 
Maine, Moselle, Saar, and Saver, the Lahn, Ruhr, and 
Lippe are together 991 miles long. Besides this there 
are 825 miles of canals within German territory, which 
connect with the Rhine. Particulars of the waterways 
— by this system are shown by the preceding 
tables. 

The Rhine system provides 1851 miles of navigable 
waterway. From Bile to Mannheim only small vessels 
can be used; from Mannheim to the sea there are no 
serious obstacles, and navigation in winter is not usually 
interrupted for any great length of time, the average 
being twenty days per annum over a period of forty years. 
The traflic is very considerable, the registered shipments 
at thirty-three ports, from Kehl to Wesel, amounted in 
1886 to 9,746,900 tons. At Frankfort, on the completion 
of the improvement works, the tonnage, which was 
24,000 tons in 1886, reached 506,000 in 1892. The 
Danube and its tributaries are navigable for a distance 
of 417 miles in German territory. Vessels carrying 
60 to 70 tons on a draught of 2ft. din. reach Ulm. On 
the lower reaches cargoes of 300 tons burden can pass. 
The following is a list of German waterways :— 


Langtb, 

Name Miler, 
Memel 168 
Pregel 271 
Vistala 433 
ae 1362 
Eider Canal 106 
Mae... .:. 1594 
Weser 597 
Ems ... 567 
Rhine 1851 
Danube 417 





7366 
Of the above total the canals and rivers made navigable 
amount to 1349 miles. 

Since 1880 the Prussian Government have regarded the 
improvement of waterways for the carriage of bulky goods 
as of national importance, and have both regulated many 
of the rivers and extended the canal system. A pro- 
gramme was adopted at that time, and the estimated 
cost of completing this amounted to £4,500,000, to be 
spread over a period of eighteen years. £1,100,000 was 
devoted to the Rhine with the following object:—To 
admit of a maximum draught of 6ft. 6in. from Bingen 
to St. Goar; 7ft. din. from St. Goar to Cologne; 9ft. Yin. 
from Cologne to the frontier—the width of the fairway 
to increase gradually from 100 yards at Bingen, to 
170 yards to the frontier ; to be completed in eighteen 
years. The above amount has been supplemented by 
further votes to the extent of £6,200,000, making a total 
of £10,700,000, nearly one half of which was voted in 
1886 for constructing a canal from Dortmund to the 
Ems. 

The expenditure in thirteen years amounted to 
£2,354,550. The cost of maintaining German water- 
ways in 1893 amounted to £500,000, equal to about £70 
per mile. This is divisible into £60 per annum as the 
average expenditure on canals, while the river naviga- 
tions cost £84 per mile to keep in order. The Oder-Spree 
Canal has been completed, the Ems-Jade nearly com- 
pleted, the Dortmund-Ems Canal commenced in 1891, 
and the plans for the Elbe-Trave Canal have been pre- 
pared, The Oder-Spree Canal superseded the unsatis- 
factory river navigation, and already permits vessels 
carrying 400 tons to reach Berlin, provision being made 
for a future widening and deepening, to enable vessels of 
500 tons to navigate it. The length is 60 miles; on this 
there are seven locks, admitting vessels 180ft. in length, 
28ft. 2in. beam, minimum depth 8ft. 2in. on the sills. 
Span of bridges 33ft., headway 11ft. 6in.; it is 46ft. wide 
at the bottom, 76ft. wide at water level, and cost £610,000, 
or £10,000 a mile. 

The Ems-Jade Canal commences at Emden, and runs 
north-east to Wilhelmshaven on the Jade Gulf. Total 
length 39 miles, depth of water 6ft. 6in. The cost, in- 
cluding the construction of a large tidal lock and 
alteration of the drainage of the town, amounted to 
£570,000. 

The Dortmund-Ems canal scheme includes the con- 
struction of a large maritime port near Emden; it ia 
made with a view of affording an outlet for the West- 
phalian and possibly for the coal-producing and manufac- 
turing district of the Rhine Basin, and thus diverting the 
traffic which now goes by the Rhine to the North Sea, 
through the Dutch cities of Amsterdam and Rotterdam, 
to the ports‘of Emden and Bevergern in German territory, 
and by the new ship canal tothe Baltic. The dimensions 
are fixed as under :—Bottom width 59ft., width at water 
level 98ft., depth of water 8ft., locks 23ft. by 28ft., total 
length 148 miles. The total estimated cost is £3,233,000, 
of which £314,000 is required for the purchase of land. 
The total distance from Dortmund to the North Sea will 
be 162 miles. This canal is intended to be a section of a 
system of waterways to connect the Rhine, Ems, Weser, 
and Elbe, thus providing, with the existing canals con- 
necting the Elbe, Oder, and Vistula, a complete line of 
communication from east to west throughout Prussia. 
The general principle of this scheme was approved by 
the Law of 1886 above referred to. The Bill for the next 
section, viz., from Dortmund to Ruhrort on the Rhine, 
was rejected in 1894, probably on account of the costly 
character of the works. The remaining section of the 
above-mentioned system is the Mittelland Canal, to con- 





nect the Dortmund-Ems Canal with the Elbe, and thus 
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rovide through communication from the Rhine to Berlin, 

t is intended to leave the Dortmund-Ems Canal at 
Bevergern, cross the Weser at Minden, and continue by 
way of Hanover to the Elbe, opposite the entrance of the 
Ihle Canal, a distance of about 250 miles. No detailed 
proposals have yet been put forward. The length of 
canal connecting the Dortmund-Ems Canal with the 
Rhine, which is the westernmost length of the new canals 
contemplated, has been for the present given up, owin 
to an adverse vote in Parliament last year. It woul 
have been a very costly length to make. The project in- 
cluded the construction of hydraulic lifts which would 
have been of sufficient magnitude to accommodate vessels 
of 600 tons. 

The Elbe-Trave Canal is intended to replace the Stecke- 
nitz Canal, connecting the port of Liibeck with the Elbe, 
and will in general follow the course of the existing 
waterway, & distance of 43 miles. It rises to 49ft. above 
the Elbe at Lanenberg. The locks will be built for 
barges of over 500 tons. It is estimated to cost £900,000. 
The existing canal was completed in 1398, and is 115 miles 
long. A voyage occupies about a fortnight. 

There have actually been completed during the past 
ten years 60 miles of canals, at a cost of £630,000. There 
are at present under construction 230 miles, at an esti- 
mated cost of £5,700,000. There are also over 300 miles 
of canal projected. 

From a memorandum laid before the Prussian Parlia- 
ment in 1890, we find a statement of work done during 
the previous ten years, and the result. The chief features 
are the greater size and carrying capacity of vessels. 
Canals have nearly all been opened to steamers, and 
steam navigation has increased considerably. In 1880 
the largest vessels navigating the Rhine did not carry 
above 900 tons; now they reach 1300 tons. The 
number of vessels has increased 25 per cent.—6250 
being employed as against 5000 ten years previously. 
Steamers ply between Cologne and London, also to 
Bremen and various Baltic ports. They are 200ft. long, 
28ft. 6in. beam, and have a displacement of 500 tons on a 
draught of 8ft. On the Weser the capacity of barges has 
been doubled from 150 tons to 300 tons and upwards. On 
the Elbe boats are now carrying 800 tons as against 500 
tons in the former period. Following the improvements, 
the development of traffic has been very considerable, 
especially on the Rhine and Elbe. The data are not 
sufficiently complete to admit of a trustworthy statement 
being framed, giving the amount of goods carried by 
water. If all the tonnage returns available are added 
together the total increase for the year 1892, above the 
average total for the years 1881 to 1885, would appear to 
be 50 per cent. This is an approximation which, how- 
ever, is borne out to a certain extent by the returns 
showing the number and tonnage of vessels employed at 
the two periods. 

The following table shows the number of vessels em- 
ployed in inland navigation in Germany in the years 1882, 
1887, and 1892 :— 





Sailing vessels. Number 
1882 1887. 1892. 

Under 100tons ... ........ 11,577 10,630 10,436 
100 tons to 300 tons... ... 5,356 7,437 9,034 
Over 300 tons... ... ces 687 1,101 1,698 
Tonnage unknown 265 . 69 150 
<Total ... 17,885 ... 19,237 ... 21,318 

Steamers. Number. 
1882. 1887. 1892. 
Passenger steamers 311 492 677 
Cargo steamers = 95 128 141 
po eee 345 461... 685 
Chain steamers (Elbe)... 65 ae 50 
Steam ferries... ... ... 14 22 27 
WR eee Seaton 830 1,153 1,530 
Total number of vessels 18.715 20,390 22,848 
Total known tonnage... ... 1,658,266 2,100,705 2,760,553 


The increase is under the head of steamers and larger 
vessels, The number of vessels under 100 tons has 
diminished by about 10 per cent. The number of iron 
= vessels increased from 839, in 1882, to 2707, in 

2, 

The above table shows an increase in tonnage of 
66 per cent. During the same period the number of 
goods trucks, vans, &c., on the German railways rose 
from 235,846 to 308,702, an increase of 30 per cent.; the 
average carrying capacity of the trucks has not materially 
changed meanwhile. 

Most of the rivers yield no direct returns, as navigation 
is free. The tolls levied on canals are extremely low, and 
there is no expectation of making them self-supporting. 
The tolls are collected by the Minister of Finance, the 
expenditure comes under the Public Works vote, and no 
balancing of accounts is attempted. Approximately, the 
receipts from lock dues on rivers and canals amount to 
£67,000 per annum, and compares with £48,000 received 
in France. In some cases tolls have been raised of late 
years, but many locks are free. For instance, there are 
sixteen locks between Berlin and Stettin, but on only two 
of them are tolls levied. 

The general result to be gathered from the past and 
present condition of inland navigation in Germany appears 
to be that where there is a really large traffic, waterways 
can be constructed to pay, and to compete with railways 
on their merits, but the traffic must be forthcoming in 
considerable quantity in order to pay for working ex- 
penses, maintenance, and interest on money, and that 
given sufficient cargo capacity, vessels can be worked from 
place to place much more cheaply than railway trains. 

The Public Works Minister of France has stated the 
minimum cost of carriage at which goods traffic can be 
conveyed on railways, 80 as to pay its way, is 0°592d. per 
ton permile. The Belgian Minister considers that in his 
country it should be ‘483d. per ton per mile, whereas the 
Prussian Minister gives the lowest remunerative charge 
as 0°40d. per ton per mile. Sir G. Findlay told Com- 
mittees that the actual cost of conveying train loads of 
coal from Wigan to London and returning empty wagons 
amounted to 0°21d. per ton per mile in 1870, and 0°24d. 
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per ton per mile in 1874. As compared with the above 
rates, we find that the freight for “bulk goods” from 
Hamburg to Madgeburg, a distance of 187 miles, varies 
between ‘064d. and -16d. per ton per mile; “ various 
merchandise’’ being charged from ‘32d. to ‘5ld. per 
ton per mile. To Berlin, a distance of 240 miles, coal is 
carried at freights varying from ‘1d. to ‘175d. per ton 
per mile. Pig iron pays a little lower, while grain pays 
a somewhat higher rate. To Aussig, 417 miles, “ bulk 
goods” are charged from ‘144d. to ‘18d. per ton per 
mile; merchandise, ‘23d. to ‘287d. per ton per mile. 
These conveyance rates would all allow of an additional 
toll being levied, so as to make the waterways self-sup- 
porting, and yet show a considerable reduction in the 
lowest remunerative cost of carriage by rail. Freights 


vary according to the nature of the cargo, state of the | 
Steamers command | 


markets, and condition of the rivers. 
a somewhat higher rate. 

Vessels navigating the waterways are variously owned 
by private individuals, owners of one or more barges and 
steamers, by firms owning numbers of craft, and also by 
important navigation companies, some with a capital of 
over £1,000,000 sterling. There is also an association 
for insuring vessels and cargoes under different classes, 
showing that the traffic is systematically provided for. 
The crews are dismissed during 


are retained to look after the safety of the vessels, and to 
take care of the machinery. 

The general sick insurance fund, accident insurance, 
and insurance against old age and infirmity are in force. 
By the first the employer provides one-third, the person 
insured two-thirds. The payments to the insured are 
regulated from time to time by the condition of the fund. 
The law for insurance against accidents was passed in 


1884. All payments to this fund are made by the | 


employer. The system of insurance against old age 
became law in 1889. Contributions to this fund are made 
in equal proportion by master and workman, the Imperial 
Treasury adding £2 10s. per annum to every annuity 
granted out of this fund. Approximately over a large 
shipping business, the contribution of the firms is about 
25s. per annum per man. 


In the general interests of traffic, canals are considered | 


useful in Germany in relieving railways of a large amount 
of heavy goods traffic, and by acting as a check on rail- 
way rates. A curious phase in the movement for the im- 
provement of waterways has developed of late, many 
of the agricultural parties being opposed to any further 
expenditure on canals and rivers, because they see that 
by these cheap rates foreign grain is being imported, and 


the winter when frost | 
interferes with the navigation, and only sufficient men | 





AND BORING MACHINE 


competes with the produce of their lands. This is the 
best of testimonies to the value of water transport for 
the purposes of commerce. 








SLEEPER ADZING AND BORING MACHINE. 


THE machine we illustrate above and on page 104 has been 
designed for adzing and boring the seatings of railway sleepers, 
and especially for working sleepers of irregular form and ofsuch 
extremely hard woods as are used on the South American 
railways. It is capable of cutting a true seating in the rough 
or hewn side of a sleeper to a uniform depth below the 
surface. The sleeper is fed up to the machine by means of 
an endless chain, and from it is delivered on a sliding 
carriage, to which it is secured by means of screw clamps. 
The slidiog carriage is coupled by connecting-rods—see 
Fig. 1—to two disc cranks—seen in Fig. 1—which cause it 
to travel to and fro. As it travels forward it carries the 
sleeper over the adzing cutters, and at the end of its stroke 
into position over the augers for boring. At the end of both 
the forward and the backward stroke its motion is automati- 
cally stopped by throwing out of gear with the clutch box— 
| seen in Fig. 4—so that time is given for the operation of 
boring and removing the sleeper from the carriage at the end 
of the forward stroke, and for placing the sleeper on the 
carriage at the end of the back stroke. 

The cutters: for adzing are mounted on vertical cutter 
blocks—as shown in Fig. 3. This isa departure from the 
| usual practice in machines of this kind, which is to mount 
| the adzing cutters on horizontal cutter blocks. The use of 
| vertical blocks enables the work of adzing to be performed 
| by means of narrow cutters not more than 4in. wide on their 
| cutting edge. These do their work much easier and with less 
| wear and tear than the wide cutters which have to be used 
| on horizontal blocks, and of course the work of sharpening 

the narrow cutters is much less. The boring augers are all 
brought up together to the sleeper by means of a hand lever 
—seen in Fig. 1—and are completely under control, so as to 
| prevent any binding in the holes. The machine here 
| described has been made by Messrs. Thomas Robinson and 
| Son, Limited, Rochdale, to the order of the Buenos Ayres 
| Western Railway Co., and under the directions of their 
engineers, Messrs. Livsey, Son, and Henderson, London. 








| Tue final arrangements for the opening of the new 
| graving dock at Southampton by the Prince of Wales on Saturday 
| have been completed. The Prince will be accompanied by the 
| Princess, their two daughters, and the Duke of York. At South- 
| ampton they will be received, on landing from the Royal yacht, by 

the chairman and directors of the South- Western Railway Company 
and the Mayor and Corporation of Southampton. The Royal party 

will attend’ the luncheon to be given by the company on the 
| occasion, to which 400 guests have been invited. 
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(For description see page 103) 








Figs. 3 and 4—ELEVATION AND PLAN OF 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) - 


HEATING BUILDINGS BY EXHAUST STEAM. 


Sir,—We notice a paragraph in yours of July 19th, relating to { 


the use of exhaust steam for heating in America. It may be of | 
interest to point out that several buildings have been warmed and 
ventilated on the system in this country. The old system of 
ranning the exhaust steam from the engines through 4in. pipes 
round a factory has, of course, been done from a very early date, 
but the system mentioned in your paper is quite a different 
matter, and needs considerable care and skill to accomplish 
satisfactorily. 
_ Now that large institutions are generating their own electric 
light—and in nine cases out of ten no water is available for 
condensing purposes—there is a large volume of steam available for 
use, which is mostly sufficient to warm and ventilate the whole 
building, as well as supply the hot water. We have carried out | 
this system with great success at the London School Board offices, 
County Asylum, Dorset, Mullingar Asylum, Ireland, and several 
more in progress, 
a a “— the oy or ri of the system—in 
@ main—turns on having the pi e enough and properly 
run, that is, with proper outtake a4 efficient samen of dr i 


raining. 
To carry out the system in its entirety, the condensed cr 
should be returned to the boiler automatically, no steam traps 
being used, so that there is no connection whatever with the 
atmosphere, except that through a safety valve weighted to 
relieve the apparatus should the back pressure rise to more than 
that allowed for. If the condensed water is returned to the boiler 
it is highly important that efficient means be taken for eliminating 
the grease in the exhaust steam. 

In case there is not a sufficient volume of exhaust steam to 
supply the heating surface, a very simple arrangement is made by 
which live steam at the pressure at which the apparatus is arranged 
to be worked, say, 2lb. to 51b., is admitted into the dram or tank 
into which and from which the exhaust steam is taken. is is an 


| which are continually running and make a considerable volume of 

| exhaust steam, and yet do not supply enough to serve the whole 
heating and hot water service. —_ 

| ~ The question is a very interesting one, and, as electric light 

| advances, so will the system of exhaust heating come more to the 

| front. ASHWELL T, NESBITT, 


Loicester. 





EARLY GREAT WESTERN LOCOMOTIVES. 


Str,—Shortly after the publication of the first edition of my 
‘* History of the G.W.R.,” a Mr. Stretton, for reasons best known 
to himself, wrote to the various railway and engineering papers, 
stating that (a) the North Star was built for an American railway, 
and not for a Russian line, as Sir D. Gooch, who himself made 
the drawings, had stated ; (b) that ‘‘the Hurricane was the only 
locomotive ever built with 10ft. driving wheels ;” (c) that ‘‘ the 
Thunderer was the only geared engine on the G.W.R. at any 
time;” (d) that the Premier had 7ft. driving wheels, and not 6ft. 


| wheels as I stated. With regard to the North Star and the 10ft. 
| wheels, I fally answered Mr. Stretton in Engineering, May 31st, 


1895, But wishing to make the third edition of the “‘ History 
of the G.W.R.” as correct as possible, I wrote to Lady Emily 
Gooch and Mr. Isambard Brunel, asking for further particulars, 
but neither was able to find any documents containing additional 
information concerning the early G.W. locomotives. However, 
Mr. Bucknall, the locomotive superintendent at Weymouth, who 
joined the G.W.R. as long ago as 1845, and has been an official of 
the locomotive department ever since, wrote me that the Ajax 
and Hurricane both had 10ft. driving wheels; while Mr. T. R. 
Crampton, the celebrated engineer, obtained the Isis gold medal 
from the Royal Society of Arts for a paper on ‘‘ Large and Small 
Driving Wheels as applied to Locomotives,” which he read on 
March 4th, 1846, and in which he stated that the Ajax had 10ft. 
driving wheels. Then Wood, in his treatise, page 720, 1838 edition, 
says, ‘Mr. Brunel... . has ordered some with wheels 10ft. in 
diameter.” The G.W.R. officials at Paddington most kindly 
made an exhaustive search to try and discover any particulars of 
the original G.W. engines ordered by Mr. Brunel, and also for 





important point, as there are often small engines, pumps, &c., 


Mr. D, Gooch’s report to the directors on these engines, but they 


were unable to find any documents on the subjects, possibly 
because these papers were probably destroyed when the general 
offices of the railway were removed from the City to Paddington 
station. — unsuccessful at Paddington, search was made at 
Swindon, and I have just received a letter from Mr. J. Danphy, 
of the G.W.R., Paddington, in which he says, ‘Mr. Daan tells 
me that he is unable to find at Swindon any book entries relating 
to the subject in question ; but inquiry amongst the oldest officers 
and servants leads him to the conclusion that there were at least 
two engines with 10ft. a S whee's ; and he has not been able 
to find anything tending to show that the statement made in the 
late Sir D. Gooch’s diary, page 34, as to there having been three 
engiaes with 10ft. driving wheels, is not correct,” This establishes 
beyond a doubt that two engines, and most likely three, as stated 
by Sir D, Gooch, had wheels of 10ft. diameter. 

Then, as to the geared engines, Sir D, Gooch says ‘The Thunderer 
and two made by the Haigh Foundry Company were geared.” 
In the Railway Times for August 25th, 1838, page 476, there is 
an account of one of the geared engines built by the Haigh 
Foundry Company taking five carriages to Maidenhead, and 
returning to ee with five carriages and two trucks loaded 
with iron, at a speed of 40 milesan hour, This engine then took 
the 5 p.m, train from Paddington to Maidenhead, with 150 pas- 
sepgers, at a speed of 36 miles an hour. The article goes on to 
explain the superiority of the Haigh geared engines over the 
Thunderer The great fault of tbe latter appears to have 
been that it started with such a jerk that the couplings nearly 
always broke. Yet Mr. Stretton says, ‘'The Thunderer was the 
only geared ergine on the G.W.R. at any time.” Then, with 
regard to the Premier, Mr. N. Wood, in his report to the G.W.R, 
directors on the experiments he made, states that the Premier 
had 6ft. driving wheels ; but Mr, Stretton would have us believe 
she had 7ft. wheels, 

Perhaps in future, Mr, Stretton, before he takes upon himeelf 
the task of contradicting statements—which, as it turns out, were 
absolutely correct—about which he has still much to learn, will be 
good enough to confine his remarks to actual and ascertained facts 
before he goes out of his way to criticise another book. 

July 25th, G, A, SEKoN, 





THE ADAM’S BRIDGE RAILWAY—INDIA-CEYLON, 


Six,—With reference to the article on the Adam’s Bridge Rail- 
way appearing in your last week’s issue, it is probable that the 
following letter, addressed by Mr. Shadbolt to the Editor of the 
Ceylon Observer, will be possessed of particular interest :— 

** Dear Sir,—I have to thank you for copies of the Ceylon Observer of 
8th and 18th June. I seein the latter a reference to my report, so I 
suppose you have seen it. It has apparently been placed at the 
disposal of the Press on this side, so there is no impropriety in my 
now sending you a copy. S> far as you have referred to the 
matter, your views on the subject appear to be in sympathy with 
my own. The following seem to me the most important pointe :— 
(1) The line must be on the metre gauge. The whole of Southern 
India is qnemnet by this gauge. (2) The line must run direct to 
Colombo, and not be hampered and depreciated by trying to work 
it in with existing lines. (3) With regard to Adam’s Bridge, the 
shoals have a tendency to increase and become more stable, and a 
form of construction should be adopted which would encourage 
this. See ‘Report’ for views on the water currents. These 
are three points in which I fancy 1 differ essentially from 
Mr. Waring. The following are matters of speculation rather than 
observation :—(4) I believe the nataral position of Colombo ensures 
it afuture of immense importance. Its situation will make it for 
Asia what London is to Europe. (5) The political value of the rail- 
way would be enormous with regard to the Far East in allowing 
the military resources of India to be concentrated at such a com- 
manding point, (6) The fear of Ceylon being merged in India is 
absolutely puerile, and rests on nothing. The idea of Madras 
annexing anything is almost unthinkable, I am merely sending 
these remarks as you appear to be warmly interested in the 
matter.— Yours faithfully, ‘KE, I. SHADBOLT.” 

‘* Coonoor, June 25th.” 


I tremble when I think what would have resulted had any 
employé of the Ceylon Government had the temerity to write 
thus freely to the public press. But Mr, Shadbolt possesses the 
courage of his opinions, and is, doubtless, fortified by the know- 
ledge that the proposition upon which he has reported has the 
support of the Government he serves, 

he points on which Mr, Shadbolt dissents from Mr, Waring are 
essential ones, As regards the first two, indeed, they are of a 
vital character. As you are aware, the gauge of existing lines in 
Ceylon is 5ft. 6in. The Ceylon Government is desirous to 
maintain this gauge throughout all future extension, whether the 
ee of traffic are commensurate withit or not. Broadly 
8 ing, the traffic of the island servable by railway may be 
separated into two main divisions, There is the southern half of 
the Colony, in which European enterprise has established a large 
amount of traffic. For this the existing system of broad gauge is 
perhaps the best now adopted. But now that necessity is felt for 
railway communication with the northern and eastern limits, 
different considerations have to be dealt with. As these must be 
dominated by the proposed unition with the metre gauge system 
of India, it is evident that such communication should be estab- 
lished, as Mr, Shadbolt agrees, upon the basis of the Indian rather 
than of the Ceylon gauge. 

And this is rendered easy by the fact that these northern lines 
need not, and should not, meet with the existing system at any 
point. Commercial and structural advantages will be secured by a 
preservation of independence right into Colombo, It is only by 
doing this that existing traffic can be caught by a railway working 
in opposition to existing canal transport, 

And Mr. Shadbolt does not write one whit too strongly as to the 
future destinies of Colombo, with ite magnificent harbour, Its 
geographical position makes it the calling port for nearly all vessels 
traveraing the eastern seas. For this reason freights must always 
be of lower quotation there than from any other port in India, 
With this advantage always before their eyes, shippers of South 
Indian produce would doubtless find it to their interest to forward 
it by the proposed Indo-Ceylon railway for shipment at Colombo, 

For no assignable reasons the Ceylon Government opposes the 
policy recommended by Mr. Shadboit, and it is not surprising that 
we find Mr. Waring’s proposition to be made in accordance with 
the spirit of that opposition, 

Bat all well-wishers to Ceylon must hope that, with Mr. 
Chamberlain controlling the Colonial-office, there will be evidenced 
a tendency to fall into line with the policy of the Indian Govern- 
ment on this matter, which has been shown to be so markedly in 
favour of the points raised by Mr. Shadbolt in his letter above 





quoted. 
London, July 29th, 
DISTANT SIGNAL LIGHTS, 


S1r,—Can any of your readers tell mo if there is any reason wi y 
a yellow spectacle should not be used to distinguish a distauc 
signal at danger by night by those railway companies who use only 
red and green lights, and have abolished white lights as a running 
signal. I believe that one such company does use a white light 
for a distant signal when “‘ off” in place of the green light of the 
stop signal. But it appears to me that when the distant signal is 
at danger there is the greater necessity that it should be distin- 
guishable; for in any case a green light, whether of distant or stop 
signal, would give a clear road, while to expect a driver to stop at 
one red light and to run past another is to throw more responsi- 
bility upon him than is the habit of the present day. I suggest a 
yellow glass, not as distinct from white, but only to curtail some of 
the rays of the white lens, which are sometimes so glaring as almost 
to eclipse weaker green lights that may be close to them. 





July 20th, . CoMPENSATOR, 
(For continuation of Letters see page 107) 





















Ava. 2, 1895. 


THE ENGINEER 


105 





——— 





—_—— 





RAILWAY MATTERS, 


A warcE part of the roof of the Austro-Hungarian 
State Railway terminus in Vienna has been destroyed by fire. 


Tue Assam-Bengal Railway, which is to link Chitta- 
gorg with Makum by metre gauge, is, with its branches, 740 miles 
in length. 

Tse proposals of the Government of India in connec- 
tion with the extension of the Bengal-Nagpur Railway to Calcutta, 
have, it is believed, been generally accepted by the Secretary of 
State. 

AccorpinG to a Reuter’s telegram from Cape Town, 
Joly 26th, the South African Parliament has passed the Bill for the 
construction of a railway to connect the southern and western parts 
of the Colony with the eastern frontier. 


Mr. ALFRED ASLETT, secretary and general manager of 
the Cambrian Railways, has been appointed general manager of 
the Furness Railways, and will enter u his duties in the begin- 
ning of October, Mr. H. Cook will retain the secretaryship of the 
company, and Sir James Ramsden will remain on the board of 
directors. 

Tue directors of the London and North-Western Rail- 
way have ae Mr. Robert Turnbull, the assistant -superin- 
tendent of that railway, to succeed Mr. George P. Neele in the 
important position of general superintendent of the London and 
North-Western line, upon the retirement of the latter gentleman 
on the 3st inst. 

Tue following is a list of Turkish railways with their 
lengths in kiloms. and miles: — Constantinople-Saloniks, 508 
kiloms.—316 miles; Salonika-Monastir, 218 kilome.—135 miles ; 
Anatolia, 578 kiloms.—359 miles ; ditto Konich, 445 kiloms,—276 
miles ; Smyrna-Kaesata, ditto Nerv, 250 kiloms.—155 miles ; and 
Syria, 500 kiloms.—311 miles, 


THe maximum load for North British “ first-class” 
passenger engines between Glasgow and Edinburgh +/@ Falkirk is 
given by the Razlway News as forty-eight pairs of wheels, and vid 
Bathgate thirty pairs. From Edinburgh to Berwick the maximum 
is thirty-six, and Berwick to Edinburgh forty pairs. On the West 
Higbland Railway the load is restricted to twenty-one pairs of 
wheels, 

Tue total cost of the locomotive power for the 2,096,075 
miles run by the London, Chatham, and Dover Railway Com- 
peny’s engines during the half year ending June 30th last was 
£88,838 18s. 3d., of which £33,847 18.. was for coal and coke, 
£2593 for water, and £3026 12s. for oil, tallow, and other stores, 
The total cost of maintenance of way and works was £44,967 19s, 9d. 
The total cost of repairs and renewals of carriages and wagons was 
£22,272 4s, 

A RECENT Reuter telegram from Liverpool says that 
the mail steamer Benguela brings news from Loango—French 
Congo—showing that the French Government are pushing ‘orward 
the construction of the railway from Loango to Brazzavilie. The 
latter is a station up the Congo River some 300 miles from Loango. 
The country tapped is said to be very rich. A wharf has been 
constructed at Loango, and about 800 men are employed in 
making the railway. 

A CORRESPONDENT to a Bombay contemporary refers to 
the second track laid between Baroda and Itola, a distance cf about 
eleven miles, as a failure, for he says that the first goods train 
which passed over the new line proceeded safely until the flanges 
of the wheels of some of the wagons became fixed between the per- 
manent rails and the guard rails, which have been placed on some 
curved parts of the line in order to prevent derailment. He adds 
that the new line will have to be entirely relaid. 


An accident occurred on Wednesday on the South-East- 
ern Railway between Gomshall and Chilworth. According to the 
Standard, a long goods train was running down the steep decline, 
when the couplings of one of the wagons seemed to have 
snapped, for the train divided, and shortly afterwards the rear 
part dashed with great force into the fore part. Twenty-four 
trucks were precipitated over the steep embankment, and great 
damage resulted. Fortunately no one was injured. 


Tue report of the directors of the Belfast and Northern 
Counties Railway Company, to be presented on Monday next, 
sbows that the miles owned and worked by the company reached 
249 miles, of which 46 are only worked by the company. The 
total train mileage for the half-year was 70,200 miles, of which 
47,065 were passenger traine. The total mileage is an increase of 
over 29,000 miles for the same period of 1894, The total cost of 
the locomotive power for the half year was £22,354 83., of which 
the cost of coal was £8472 10s, 


Tue half-yearly meeting of the proprietors of the 
Lancashire, Derbyshire, and East Coast Railway Co., of which Mr. 
Emerson Bainbridge, M.P., is chairman, will be held to-day at the 
Westminster Palace Hotel, at 330 p.m. The report to be pre- 
sented sets forth the various usual statements of capital authorised 
and created, and of the receipts and expenditures to the end of 
June last. The total expenditure for the half-year was £259,413, 
and the estimate of further expenditure on capital account for the 
half-year ending 3lst December next is £309,300, of which 
£234,000 is for lines in construction. 


Tue half-yearly report of the London, Chatham, and 
Dover Railway Company to be presented to-day, shows that the 
mileage owned by the company is now 184 miles 584 chains, 
and that the lines worked by the company, including the partly 
owned and leased lines, amount to 191 miles 184 chains, The 
foreign lines worked over bring the total to 202 miles 37} chains, as 
—_ 203 miles 3} chains at this time last year. The statement 
of train mileage shows that the miles run by the London, Chatham, 
and Dover trains were 790,137 passenger and 305,938 goods and 
minerals, making a total of 2,096,075 miles. Added to these 
figures are the miles run by trains of other companies, viz., 54,899 
passenger train miles, and 95,938 goods and minerals, Thus the 
goods and minerals of the trains of other companies running on the 
London, Chatham, and Dover Railway Company’s lines reach 
nearly one-third of the goods and mineral trains of the owning 
company, 

Tue Board of Trade —— on an accident that occurred 
on July 10th at the Harbour Station, Ardrossan, on the Caledonian 
Railway, bas teen issued, A train from Glasgow to Ardrossan 
was not brought to a stop at the proper place, but ran into the 
buffer stops at the end of the platform line, the leading wheels of 
the engine going on to the platform. Forty-six persons com- 
plained of minor injuries, but only three were unable to proceed 
on their journey. e collision draws attention once more to the 

uestion as to whether the continuous brake or the hand brake 
should be used for stopping trains at terminal stations. So long, 
he thinks, as the s of a train on entering such stations does not 
exceed hand brake speed, it does not matter which brake is used 
for actually bring the train to rest, as it is evident there will be 
ample brake-power in reserve under these conditions. The specific 
instruction issued by the Caledonian Railway Company, that the 
speed in and between the two stations at Ardrossan is not to ex- 
ceed four miles an hour; seems also to be quite satisfactory in itself, 
80 far as these places are concerned ; but he points out that an 
instruction is of no use unless it is obeyed, and every possible means 
should, therefore, be taken to enforce compliance with it. He 
adds :—‘* There is one other point which is sometimes overlooked 
by drivers, and that is, that the sudden and violent application of 
ky continuous brake within Raye eg be a — — a 
passengers are ight, is particularly objectionable, 
even though the train is brought to rest without striking the 
buffer-stope.” 





NOTES AND MEMORANDA, 


THE production of pig iron in the Upper Silesian 
district during the first five months of the present year amounted 
to 213 515 tons, an increase of 8799 tons over the corresponding 
period of last year. 


A TIMING instrument which was recently exhibited 
before the members of the Brooklyn Institute of Arts and Sciences 
is called a pendulum-chronoscope. It is said to measure the speed 
of a projectils with an accuracy hitherto unattained, 


THE production of crucible steel ingots in the United 
States in 1894 was 51,702 gross tons, against 63,613 tons in 1893, a 
decrease of 11,911 tons, As far back as 1881 the production was 
80,145 tons, and as late as 1892 it amounted to 84,709 tons, which 
was the maximum production. 


M. Hauwer, who has been making investigations into 
the use of liquid carbon dioxide for chilling test pieces, especially 
stone, iron, and steel at low temperatures, recommends a wooden 
box, with double walle, the spaces between being filled with some 
non-conducting substance, into which the liquid gas could be led 
from the iron or steel flasks in which it is furnished, and would be 
deposited in great part in the form of frost at a temperature of 
about 78 deg. C. The test specimens could be readily put into 
and taken from such a box, and would quickly get to a low 
temperature. 


THE number of furnaces in blast in Belgium at the 
commencement of May, 1895, was thirty, while there were fourteen 
furnaces out of blast at the same date. The total of thirty, repre- 
senting the number of furnaces in blast at the commencement of 
May, was made up as follows :—Charleroi group, twelve; L‘éze 
ae twelve ; Luxemburg, six. The output of pig in Balgium in 
April was 81,375 tons, as compared with 75,000 tons in April, 1894 
The Engineering and Mining Journal says the aggregate output 
in the first four months of this year was 304 175 tons, as compared 
with 285,500 tons in the corresponding period of 1894, 

Lorp KEtvin, writing to the Times on the 28th ult., 
stated clearly bis preference for continuous current systems in 
power supply s‘ations—notably Niagara—although in this instance 
he feels no doubt that they will succeed with alternating current, 
though not quite so well. An instance of this lies in the fact that 
it has been necessary to trantform from alternate current to con- 
tinuous current in the first practical use of the power, viz., for the 
electrolytic smelting of aluminium, Lord Kelvin’s letter was a 
criticism upon some remarks in an article in the Times by Profe:sor 
G. Forbes on ‘‘ Niagara,” and called forth a reply tending to show 
that Lord Kelvin’s belief in alternate current machinery for 
Nisgara was very small. Lord Kelvin’s views do not seem to be 
unanimously supported. Professor Sylvanus Thompson has written 
to the Times objecting to them. 

THE prizes and medals of the Paris Société d’Encour- 
agement have recently been awarded. The priz3 of 12,000f— 
£480—awarded every six years to the author of the mcst useful 
discovery to French industry, has been given to Professor Lipp- 
mann for his method of photographing colours. Among the other 
awards we notice the following :—Prize of 2000f. to M. F. Osmond 
for his works on the microscopic analysis of steel, of which an 
account is given in the May Bulletin of the society ; 500f. to M. 
Garcon for his work on ‘‘ La Pratique du Teinturier ;” 1000f. to 
M. Ch, Tellier, 500f. to M. Lacroix, 500f. to M. Maignen, and 
500f. to M. Schlumberger for the purification of potable waters ; 
500f. each to M. Lartigue and M. Roux for their investigations in 
connection with the electrical installations ; 1000f. to M. Guerrier, 
500f. to M, Allard, and 500f. to M. Martin for their agricultural 
studies, 


A SELF-OPERATING forge which has been patented by 
Messrs. Rice and Rich, of Tuscaloosa, Ala., U.S.A., is described 
in the American Manufacturer as follows :—"‘ Briefly stated, this 
invention comprises a small upright boiler which bears a small 
engine with balance wheel belted to a rotary fan, which drives an 
air blast through a tube leading through the boiler and terminat- 
ing in a water jacketed nozzle adjacent to the fire basin. This 
basin is formed with double shell which interiorly communicates 
with the boiler by two pipes that admit of lively water circulation, 
the arrangement being very favourable for imparting the heat to 
the water. The inventor claims to have found by actual test 
that this apparatus will maintain enough steam to run the blast 
fan without manual help, and will also run light machinery, as, 
for instance, a fan, grindstone, or the like. Very heavy forgings 
cag be executed without the laborious work of operating the blast 

y hand,” 


JUNE was a very dry month. Three-hundredths of an 
inch of rain fell at Oxford on the Ist, and eight-hundredths on the 
llth, With these trifling exceptions no rain fell till the 26th, when 
there was a downpour of jin. On the 28th nearly jin. fell, 
followed on the 29th by two-hundredths additional, making a 
total of 1°12in. The mean of 25 years being 2°21, the deficiency 
is 1'09in. Unfortunately as Messrs, W. Crookes, F.R.S., and 
Professor Dewar say in their monthly report on the London supply 
for June, neither the river nor the country is much the better for 
the 1°12in, falling in June, The bulk of this coming down on two 
stormy days near together, little time was allowed for the water to 
sink into the ground. The consequences being, swollen water- 
courses for a few hours, a sudden flood in the river followed by as 
rapid a subsidence, and little if any permanent good, as compared 
with what would have been occasioned by the same amount of 
rain distributed over a greater number of days. The purity of 
the Thames-derived waters is now at a very high level, 


Tue new and improved form of telephone induction 
coil adopted by the German Government, and devised by Mr. 
Muench, is described as follows in the Electrical World :—“‘ The 
two objects to be accomplished were to diminish as much as pos- 
sible the magnetic inertia of the iron, and the electrostatic capacity 
between the two coils. The core is a small bundle of iron wires 
which have been shellaced to keep them from coming in contact 
with each other; the length is 5iin., and the diameter about 1 jin. ; 
after covering it with paper, the primary and secondary windings 
are wound on it, each consisting of about 4000 windings, and ten 
layers of a 0°2mm. wire, and these are then surrounded bya layer 
of iron wires about a quarter of an inch thick ; the resistance of 
the primary is about 200 ohms, and of the secondary 250; the 
apparent resistances and the self-inductances under different con- 
ditions are given ; the electrostatic capacity between the two 
windings is extremely small, being 0°00185 microfarads ; the effi- 
ciency is estimated to be about 97 to 98 per cent.” 


A REMARKABLE showing is made by the United States 
in steel production, the — showing that this country is the 
leading steel producer of the globe, and Pittsburg the leader of the 
United States. The world’s production of steel in the latest year 
was 13,485,441 tons, of which American manufacturers made 
4,412,032 tons, or 82°7 per cent. Germany and Luxemburg are 
second, with 3,621, tons, and Gteat Britain third, with 
3,049,663 tons; France, Austria and Hungary, Russia, Belgium, 
Sweden, Spain, Italy and Canada follow in order. The metallur- 
gical achievements of the Pittsburg district are dwelt upon in the 
annual statistical report of the American Iron and Steel Associa- 
tion, which states that the number of blast furnaces, rolling mills, 
steel works, and the production in gross tons of pig iron, steel 
ingots, rolled iron, and steel in Allegheny County in 1894 is as 
follows :—Blast furnaces, 27 ; gis iron, gross tons, 1,782,079 ; 
rolling mills and steel works, 63; production of crucible steel 
ingots, 29,196 tons; other steel, including Beesemer and open 
hearth ingots, 1,864,470 tons; total production of crude steel, 
1,893,666 ; rails, bars, bolts, rods, shapes, hoop and skelp, 1,240,891 
tons ; sheets and plates, 255,313 tons; total of rolled iron end 
steel, 1,496,204 tons. 








MISCELLANEA. 


PREPARATIONS for the Cardiff Industrial Exhibition of 1896 
are progressing. The movement promises to be a successful one, 


Tue Suez Canal Company has decided upon erecting 
a colossal statue of its late President at the entrance of the 
harbour af Port Said. 


Ir is stated that the De La Vergne Refrigerating 
Company have entered the oil engine field and have selected the 
Hornsby-Akroyd type. 


TuE Bath and West and Southern Counties Agricultural 
Society will hold its meeting at Southampton in 1897, and at 
Cardiff in 1898, Next year it will be held at St. Alban’s, 


Tue Scotch oil traders have agreed to fix the price for 
burning oil at from 67d. to 7d. per gallon, being 2d. advance on 
eS prices will rule the annual contracts to be fixed 
next month, 


H.M. Torrepo Boat destroyer Rocket while undergoing 
her recent steam trials developed serious lesks in her boilers. 
Examination showed that all the tube ends of her two after boilers 
were leaking badly. 


Tue fan arrangements, furnaces, and other defects in 
the engine-room of the torpedo-boat destroyer Salmon having been 
repaired, it is hoped that the vessel may be able to undergo 
another trial in the course of a week, 


Tue Cunard steamer Aurania on her recent voyage to 
New York suffered considerable delay owing to a fracture, 24in. 
long, in the main steam pipe near the flange. No fuller account 
is as yet forthcoming. Fortunately no one appears to have been 
injared. 

THE Society of Chemical Industry held its thirteenth 
annual meeting on Wednesday at Leeds. It was decided that 
next year’s Conference should be held in London. Mr. Tyrer, 
chemical manufacturer, London, was elected President for the 
ensuing year. 


Tue Hackney Vestry, in emulation of their ‘neighbour 
Shorediteb, have decided to improve the district by the introduc- 
tion of the electric light in conjunction with a dust destructor. 
The echeme has been entrusted for its elaboration to Mr. 
Medhurst, their consulting electrical engineer. 


Waite four men were engaged in blasting work on 
Wednesday morning at Smerwick, Dingle, an explosion occurred, 
which killed two of them, and it is feared fatally injured a third. 
They had approached a charge, the fuse of which had failed to 
- er the proper time, and was therefore considered by them 

‘0 be safe, 


A TELEGRAM has been received from the Governor of 
British North Borneo to the effect, says the Times, that ninety 
miles of the telegraph across the country has been completed, and 
is open for communication with the coast, and it is expected that, 
if not unduly hindered by the rainy season, the line will be finished 
for through communication to Sandakan by January next. 


On Monday the inquiry into the explosion on board the 
Barbadien, Swansea, by which three men were killed, came to an 
end with a verdict cf accidental death. Mr. Robson, H.M. 
Inspector, proved that the coal, if broken, gave off gas, and a 
lighted candle brought near it would cause an explosion. Last 
week at Castle Pit, Cyfarthfs, three men were killed by a gas 
explosion, 

Mr. F. C. Marsuattz, M. Inst. C.E., best known as the 
inventor of the valve gear which bears his name, has been the 
recipient of a handsome illuminated addrees from the officials, 
foremen, and workmen of Messrs, R. and W. Hawthorn, Leslie, and 
Co., Newcastle-on-Tyne, and of a cup from the apprentices in the 
same establishment, on the occasion of his jubilee in the engi- 
neering profession. 

Tue following notice was issued on Wednesday by the 
officials of the East London Waterworks Company to the general 
public in those districts supplied with water = the company :— 
“Important Notice. — The recent rainfall having increased the 
volume of water for distribution, it has become possible to extend 
the time of service by several hours daily. In order to be able to 
maintain this extra period of service, consumers are requested 
not to allow taps to run water to waste uselessly.—I, A. Crooken- 
den, General Sscretary.” 


Dvurine the past month eight vessels, aggregating 16,050 
tons were launched from the Clyde shipyards, compared with fourteen 
vessels of 13,818 tons in the corresponding month of 1894. The ont- 
put of new shipping on the Clyde in the past seven months 
embraces 125 vessels, with a tonnage of 201,983, against 149 vessels 
and 182,636 tons in the same period of last year. The new tonnage 
placed amounts to more than double that put into the water, and 
fresh contracts are being intimated almost daily, These include a 
large amount of work for marine engineers. 


In a long letter to the Temps on the experiments in 
firing with a new material at Chilons, the Paris correspondent of 
the Times has lighted on the following paragraph, which throws a 
certain light on the mystery so carefully concealed from the 
public :—‘‘ You will understand the reasons which cause me to pass 
over in silence everything concerning our new 75-centimetre gun 
and its special projectile with bronze coating. All that I can tell 
you without revealing a national secret is, that the gun shoots 
with truly remarkable precision and rapidity. The effect of its 
projectiles, considered in relation to its calibre, exceeds anything 
ever before seen.” 

A PARLIAMENTARY paper on the great works connected 
with the draining of the Roman Campagna has just been issued in 
Rome, It shows that the main sch ‘or drainage, the chief 
object of which was to reclaim for agricultural purposes vast tracts 
of land, and at the same time to save Rome from the ill effects of 
the malarial exhalations arising from the swamps of the Campagna, 
has been completed, and that there only remains work of secondary 
importance to be done. The question of bringing the land into 
cultivation is already being taken into consideration. The Shipping 
World says the total expenditure on the drainage works, which 
have occupied many years, has been about £300,000, 


Ar a meeting of the holders of founders’ stock in the 
Channel Bridge and Railway Company, held on Saturday last, it 
was stated, according to the St. James’ Gazette, that the studies 
which had been made from the plans of the bridge had undergone 
serious modifications in the last few months, under the direction 
of Messrs. Schneider and Co., of the Creusot Works, and M. 
Hersent, and these modificatious had been submitted to the con- 
sideration of Sir Benjamin Baker, by whom they had been 
approved. It had been thought desirable to form a group of 
eminent contractors of public works in England analogous to that 
formed by Messrs. Schneider and Hersent, in France, and negotia- 
tions were accordingly entered into in the course of the present 
spring with Sir John Jackson, who completed the Manchester Ship 
Canal, and constructed the Tower Bridge, and who was probably 
the most efficient contractor of sea works now in England. Sir 
Jobn Jackson, in a meeting with Mesers. Schneider and Hereent, 
in Paris, adhered completely to the plans proposed, and he had 
afterwards been in negotiation with one of the largest iron manu- 
facturers in Great Britain, and had assured himself of their readi- 
nees to take part in the proposed undertaking. A demand for the 
concession was now before the Department of Public Works, in 
France, by whose authority a commission had been appointed to 
examine the specificati The adoption of the report was form- 
ally moved by the chairman, which, having teen seconded by 
General Sir Andrew Clarke, was carried. 
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NEW SII'FENED SUSPENSION BRIDGE 
OVER THE DANUBE. 

In July, 1893, engineers of all countries were asked to send 
to the Hungarian Minister of Commerce, designs and estimates 
for the construction of two new bridges at Buda-Pesth. One 
of these bridges was to be at the Schwurplatz, and the other 
at the Hauptzollamtplatz, and competitors might submit 
designs foreither or both of them. If possible, it was desired that 
the bridges should each be of a single span ; the former with a 
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Fig 3. 





bridge, and £850 for the second. Ifthe project which received 
the first prize was for a single span bridge, and the arbitrators 
considered that it could be carried out for £212,500, the sum 
of £425 would be added to the prize. Otherwise this sum 
would be awarded to the author of the design standing third 
in order of merit. The Ministry of Commerce reserved the 
right to purchase any of the other designs for the sum of 
£213 each. There were seventy-six competitors, of whom 
twelve were from England. Of the projects received, twenty- 
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clear width of 1026ft., and the latter with 1087ft. Butif the 
designer did not consider that a bridge with an opening of 
this width could be constructed for £212,500, he was at 
liberty to substitute a project with three spans, but not with 
two. In this case, the width of the centre opening of the 
former bridge might vary between 558ft. and 574ft; that of 


‘3,90 m 


the latter between 574ft. and 590ft. The first bridge was to 
have a width, including footpaths, of 53ft. 6in., and the other 
of 56ft. 9in. The steepest incline was to be 1 in 40, and the 
bridges were to be calculated for an equally distributed load 
_ of 92 Ib. per square foot. The maximum wind pressure was 
to be taken as 51 1b. per square foot, on the vertical surface 
of the unloaded bridge. 
Prizes were offered of £1275 for the best design for either 

















four were selected for detailed examination ; and of these, the | 
| bridges shown in outline on Fig. 1 received prizes. 


The 
design of that which received the first prize, was by Mr. J. 
Kiibler, chief engineer of the Esslingen Works, and by Messrs. 
Felten and Guilleaume, of Miilheim; the architectural part 
of the work being by Mr. C. Weigle, architect, of Stuttgart. 

A V seg 2p or view of this 

bridge is shown on p. 60 ante. 


The second prize was awarded | 


to the project submitted by 
Mr. J. Feketehazy, as engineer, 
and Messrs. Steinhard and 
Lang, architects. The third 


design was by Mr. R. v. Totth, | 
engineer, and Mr. H. Schmal, | 


architect. It was estimated 
that a bridge built to the first 
design would cost considerably 
more than the limit; and it 
will be observed that those 
which obtained second and 
third prizes are in three spans. 
Besides these, three projects 
were purchased. One of these 
shows & single span suspension 
bridge, stiffened by diagonal 
bracing; another, which is 
also in one span, has a para- 
bolic arched girder, partly 
suspended ; whilst the third, 
in three spans, is stiffened 
suspension, but has a fish- 
bellied girder in the middle of 
the centre span. 

In the illustrations, Figs. 
3 to 13 show various details 
taken from the design which obtained the first prize. The 
cables are to be made of cast steel wire jin. in diameter, 
with a breaking strain of 89 tons to the square inch, 
Fig. 11 shows the manner in which thirty-seven strands of 
this wire are collected together in a conical thimble. After 
being strained to the requisite tension, they are wedged in 
this, and kept together by a soft iron wire, tin. in diameter, 
being wound round them. The whole cable consists 
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| diameter of A is 20in., and that of B 16in. 





the main and cross girders is seen on Fig. 4. 


of 397 of these cords, or rather groups of straight wire. 

The project contained two alternative proposals for 
anchorage, shown on Figs. 6 and 7. In the former, the cable 
is carried over a sort of pendulum, or bell-crank, to its 
anchorage, and the support of this pendulum is also anchored 
separately. The other proposal, designed by Messrs. Felten 
and Guilleaume, allows the cable to terminate in the pier, 
and the anchorage is by means of two separate cables. This 
is shown at greater detail in Figs. 8, 9, and 10, in which A is 
the bridge cable, and B B the anchorage cables. The 
The expected 
maximum of 
minimum of 


variation of temperature extends from a 
104 deg. Fahrenheit in the summer, to a 
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-4 deg. in the winter. It was therefore decided that the 


cable wires, and the rest of the structure, should be made of 
such length that at 50 deg. Fahreheit they should be 
subject to no strain on account of temperature. 


The distance between the masonry piers is 1037ft., centre 
to centre; the length of the main girders which stiffen the 
structure being 1027ft. These girders are vertical, but the 
cables are nearly 9 deg. out of the perpendicular. The dis- 
tance of the girders, centre to centre, is 56ft.; the cables are 
61ft., centre to centre, at their lowest point, and 78ft. 9in. on 
the piers. The perpendicular distance from the top to the 
bottom of the cable is 89ft. 8in. The connection between 
The suspen} 
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THE PROPOSED NEW BRIDGE OVER THE DANUBE 


MR. J. KUBLER, ENGINEER; MR. C. WEIGLE, ARCHITECT 
(For description see page 106) 
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Figs. 6 to 11—A 





sion rods consist of four 34in. by 34in. by ,;in. angle bars, 
rivetted back to back. At the lower end—see Fig. 5—is a 
ball joint, with a long screw anda double nut. The pieces 


marked f on Fig. 8 are of soft metal, preferably type metal, | 


and k& i, k a are wedges. 


Fig. 12 shows an end view of one of the bridge piers, and | 
Fig. 13 a side elevation of the same. The roadway along the | 


quay being at a lower level than that of the bridge, it was 
necessary to carry the latter over the former by an arch. 
The structure above this not only stiffens the pier, and con- 
ceals the anchor chains, but also forms one of the most 
striking architectural features of the bridge. The paving is 
of wooden blocks 6in. thick, supported by steel troughs 
covered with concrete. 

The authors of the project consider that it could be carried 
out for £265,625, which, as it will be observed, is already 
above the price limit. Inthe opinion of the arbitrators, even 
this figure is far too low. They have applied what they con- 
sider to bea fair schedule of prices to the quantities given by 
the authors, and according to this the total cost would reach 
£386,325. It is probable, therefore, that the design will be 
considerably modified before the work is put in hand. 








Ar the Blackburn County-court, on Monday, the 
Accrington and Church Outfall Sewerage Board were sued by the 
Ribble Committee for disobeying an order to carry vut a sewage 
scheme within eighteen months. Judge Coventry said there had 
been unjustifiable delay by the defendants in spending seven 
monthsin experiments instead of adopting a sch He imposed 
a penalty of £250, which is at the rate of £10 daily, with costs on 
the higher scale, 
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| LETTERS TO THE EDITOR. 
} (Continued from page 104) 





EXPLOSION OF A CARBONIC ACID GAS CYLINDER. 


Sir,—The following account of the bursting of a- carbonic acid 
gas cylinder may, I trust, be of interest to your readers, as being 
| a third instance to the two mentioned by Mr. Phillips in his com- 
munication on ‘‘ The Safe Storage and Conveyance of Compressed 
Gases,” published in your issue of April 19th, 1895. 

On Sunday, May 19th, 1895, just after a cylinder had been 
unloaded from a wagon at Amribsar, Punjab, it exploded with a 
loud report. This cylinder was a steel seamless rey and had 
been tested, so it was marked, to a pressure of 37501b. by the 
makers, It had been filled at the Punjab Sugar and Carbonic Acid 
Gasworks at Sujanpur with liquefied carbonic acid gas at a pres- 
sure of sixty atmospheres, and the cylinder, which usually held 
23 1b. of liquefied gas, on this occasion had only been filled with 
| 221b,, The cylinder was 2ft. 5}in. long and 7in. diameter, and 
weighed with its charge of gas 861b. This cylinder, with four 
otkers, had been booked from Pathankote, near the — works, 
to various stations, which necessitated their being transhipped at 
Amribsar, the junction station. They had travelled during the 
night some sixty-six miles, and the wagon they were in was un- 
leaded the next morning at about eleven o’clock. The weather 
was very hot, but there is no evidence that the cylinder had been 
left lying in the sun—in fact, all the evidence is to the effect that 
it had only just been taken out of the wagon. Three cylinders 
had been unloaded, a larger sized one and two of smaller size, one 
of which burst, The coolies had just put the cylinder down when 
the thing burst, and how the unloading coolies and the clerk 
superintending their work escaped is inexplicable. 

The effect of the explosion was to roll the larger cylinder off the 
platform on to the en a drop of 3ft. The fellow-cylinder to the 
one that burst was lifted off the platform, hurled over a neigh- 









bouring goods shed quite 35ft. high to ridge above the platform, 
and went some distance beyond. The total distance was 100 yards 
from where it started, measured distance. This cylinder, in spite 
of the concussion it must have received falling to the ground, was 
picked up perfectly uninjured, and was sent on to its destination. 
| The burst cylinder was thrown asa large jagged mass of steel a 
distance of 90 yards in the opposite direction, and one large piece, 
with six smaller fragments, were all that was found of it. The 
pieces not found weighed about 6 lb. 

The cause of the disaster was evident on examining the large 
piece of the broken cylinder. A flaw over 2hin. in length, and 
going two-thirds of the way through the metal, was sufficient to 
account for it. The metal was ¥,in. in thickness, of which ,,in. 
was flawed and ,,in. only sound. The metal was otherwise of 
good quality. The metal of the cylinder varied slightly in thickness, 
parts being from ;,in. under, to =;in. over the general thickness 
of ,3,in. that the cylinder had. This same cylinder had been in 
use about two years, and in that time had been filled and sent out 
six times, bursting on its seventh trip. I should have mentioned 
before that the damage caused to the platform where the burst 
cylinder was lying was only a small hole about 2ft. diameter and 9in. 
deep made in the surface cf the metalling. 

From the above facts we may safely deduce that concussion— 
slight or severe—has no effect on these cylinders when charged 
with liquid carbonic acid gas, even at the high pressure of 900 Ib. 
per square inch. We have also to deduce that, unfortunately, a 
cylinder tested to a very high pressure once in its life may fail at. 
some unknown future period, and with results that may be most 
disastrous. What the result would have been had the cylinder 
burst when in a goods wagon in transit must, of course, bea matter 
of conjecture. —— the small amount of damage done to 
the platform, we may take it that the bulk of the force was 
expended upwards. Still, there was probably enough to have 
shattered an ordinary goods wagon, as bamboos lying on the plat- 
form were shot some sixty yards away, and other articles were 
badly damaged. What would seem to be required to guard against 
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Figs. 12 and 13—END AND SIDE ELEVATIONS AND PLAN OF PIERS 








such a contingency recurring would be to have these cylinders 
re-tested toa fairly high pressure every time before re-filling ; and if 
not every time, at every second re-filling. This re-testing should not 
be carried as far as the original test, in this case 3750 lb. to the square 
inch ; but should certainly goto about twice the pressure to which the 


contents of the flask will be filled. In this case the pressure would be | 


1800 1b., or a little under one-half of the primary testing. The 
intense heat of the Punjab, and Upper India generally, during the 
months of May to September inclusive, must have some effect on 
the contents of these carbonic acid gas cylinders to increase the 
internal pressure. The extreme range of such increase of tempera- 
ture may be taken as 90deg. Fab., 7.¢., from 60deg., the tem- 


| deduced may be put in a a form, and as the subject is one of 
| some practical importance, I give below a brief résumé of the 
manner in which the deductions were made and the final results, 
The problem in question may be stated as follows :—Suppose 
that when a vessel is going ahead the propelling machinery be 
instantly reversed. In what time will the vessel lose her motion 
| ahead, and through what distance will she go before doing so? 
| As the thrust of a propeller is a function of the crank “ome 
| alone, being independent of the speed, its retarding effect under 
the conditions of the present problem is comparable to that of a 
drag or sea anchor astern, being constant in amount during the 
entire time required to bring the vessel to rest, provided we con- 


| coefficient in going astern is more uncertain. The backs of pro- 
| peller blades are less efficient than the faces, causing a lateral 
| disturbance of water with consequent loss of power, while in so | 
| headway a column of water—the propeller race—strikes the hul 

| with a constantly increasing velocity, thus decreasing the retarda- 
| tion, The backing coefficient is, therefore, less at the beginning 
| than the forward coefficient, and progressively decreases in value. 
| Assuming ‘5 as its initial value and °4 as ite final value, we may 
| apply the mean value—*45—to the above formulas, solutions from 
| practical data with the general formulas having shown that the 
| final results were practically identical, whether the mean value was 
| used or whether a step-by-step process was employed in which the 


perature of the water in which the cylinders are immersed durinz | sider the mean pressure in the cylinders to remain the came. | value of the coefficient /, was progressively decreased. 


filling, and 150 deg., which they would get to if left lying in the | Assuming, then, for the present that the resistance of the ship | 


sun for any time about midday. It is perhaps needless to add that, 
of course, the orders are that they are not to be left in the sun, but 
kept in the shade ; even then inside a wagon the temperature may 
be taken as rising to about 120 deg. 
C, E, SHEPHERD, Colonel I.S.C., 
Lahore, June 19th. Government Inspector for Railways. 





REDCAR BOILER EXPLOSION. 


Smr,—After reading your report of the above, I should like to 
get an expression of opinion from your readers, who, like myself, 
are foreman boiler makers. I think it is about time that the 
Government took this matter up and insisted that boiler inspectors 
be boiler makers. What can any 
Skinner asking for the name of the firm who were running 
dangerous boilers. as the firm might be insured with the company 
he represents. He could not have a great deal of faith in their 
inspectors, or they would have known that all boilers insured by 
them were safe. 

Then you find gentlemen glibly talking about expansion and 
contraction. Where have they gained their experience? Have 
they been to a flanging press and done a good day’s flanging, and 
set and straighten their plates after coming out of the press? Do 
they know by experience the difference of expansion of a plate in 
a boiler and out of it? Understand, Sir, I am not now speaking of 
any particular gentleman, but the class, How many boiler 
inspectors are there in this country to-day who can tell to one- 
thirty-second of an inch the thickness cf a plate by sound? Not 
one in ten. I can find ten men out of my shop to-day who could 
tell to one-thirty-second of an inch the thickness of almost any 
shell at any part, 

I would like to ask your readers to whom my letter is more 
particularly addressed to read carefully Mr. Allwood’s evidence, 
also Mr. Hiller’s, for defence. He says their letters were a string 
of warnings to a technical mind, and they could not be held 
responsible if Mr. James’ successor was not as competent as he— 
Mr. James—had been. Comment is needlers, 

July 30th. FOREMAN BOILER MAKER. 


THE DISTANCE AND TIME IN WHICH A SHIP MAY BE 
BROUGHT TO REST FROM FULL SPEED AHEAD, 


Sir,—Several years ego the writer contributed to the Journal cf 
the American Society of Naval Engineers—vol. i., No. 1, 1889—a 


paper entitled ‘‘Some Problems in Propulsion,” which contains a 
theoretical investigation having for a purpose, among other things, 
the determination of formulas for the calculation of the time and 
‘distance in which a given ship may be brought to rest from a given 
It has recently been found that the formulas there 


speed ahead, 


ractical man think of Mr, | 


varies as the square of the speed, we have the following funda- 
mental formulas, P being the pull of the propeller, g the accelera- 
tion due to gravity, 7 the speed, and w the weight of the ship :— 


wav 
a See ee es 
g(P + ke) (1) 
_ wrdy 16 
a cs. es: 


From equations (1) and (2) general formulas were derived for | 





ties can be calculated for any initial speed and for any backing | 
| horse-power, Their form also permits any variation from the & 7* 

| law of resistance to be considered by substituting in a step-by-step | 
process of integration different values of ¢. It was found, how- | 
ever, by applying the data of several ships that this latter operation | 
| is unnecessary. In the case of the Lepanto, for example, a step- | 
| by-step integration, in which the value of 4 was determined from | 
| the horse-power curves for intervals of three knots, gave results | 
which differed very slightly from those obtained by integrating | 
the equation between the extreme limits—amounting to only ‘86 
second of time and 37°5ft. in distance; while in the case of a 
| 46-ton French to o boat these quantities were ‘163 second and 

| 2°29ft. respectively. 

Owing to the extreme complexity of the general formulas, they 

| are not capable of practical use, but by making the assumption | 
that the mean pressure in the cylinders when hacking is the same | 
as that corresponding to the speed of the vessel ahead before | 
reversal, a notable simplification can be made ; this corresponds to 
the case of a vessel using her full engine power ahead just before 
reversal, and is therefore the actual condition of the practical 
problem in most instances, The formulas thus simplified are :— 


Time in seconds = 700681 Da? tan,-14/ fi ooh outer 
AVA, So So 

Distance in feet = 70855 D a? log. (1 + ht) . &, el 
| AA Te 

| where 

| D = displacement in tons of 2240 1b., 





the time and distance of stopping, by means of which these quanti- | 


As the values of the trigonometric and logarithmic terms of 
| equations (3) and (4) do not change with changes in the values of 
| 7; and f,, provided that the ratio of the two values is unchanged, 
| we may consider these terms practically constant ; we therefore 
| obtain, by substituting the above values of 7, and /,, 

*302 D a? 





Time = — wae oe kl Oe 
| A Vf; ta ” 
Distance= “4D ww. 
1 
We may still further simplify (5) and (6) by combining them 


3 D3 


with the usual formula for horse-power, A= . -s which opera. 


tion gives us 


. Dt 

Time = (802#D" . iia ce 
aN, fy 
L 

Distance = aD = js atl 


1 
Finally, substituting the values above assumed for f, and /,, we 
have the two sets of simple formulas, 


Time = MEPS os Swnib teens » (9) 
Distances SEDO . www 
A 
and 
-9 2 Ph 
Time = SRE DY eee 
Distance = *4495iD? . ... . . « (12) 


It will be s3en that there is no variable ia (12), the formula for 
distance, and that only the speed enters into (11), the formula for 
time, which consequences may be deduced from the forms of 
equations (1) and (2). Formula (12) shows that the distance in 
which a ship may be stopped is the same whether she is going fast 
or slow before the engines are reversed, but this is subject to the 
condition that the mean pressure remains the same in backing as 





| A = horse-power reponse to speed a, 

| a = speed in knots per hour corresponding to horse-power A, 
/, = ratio of actual and indicated thrust ahead, 

| Jo = ratio of actual and indicated thrust astern. 

The sone — to angular measure and the logarithm to a 

e of 10, 


| -If, now, we assume values for J, and f,, the formulas may be 


when going ahead. Practically, however, at any speed less than 

the maximum one, the mean pressure backing in case of an 

| emergency would approach the maximum mean pressure, and 

| je ore both the distance and time of stopping would be re- 
uzed, 

| In applying the above formulas it should be borne in mind that 


| brought to a simple arithmetical form. For modern ships °55 | the engines are supposed to be instantaneously reversed, and that 


| would probably be a close a to the value of the pro- | 
p going ahead, The value of the | while the direction of its motion is being changed, Tnis latter 


| pulsion coefficient for a s 








no power is expended in overcoming the inertia of the machinery 
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" ce is probably more than compensated for by the greater 
peony pe a the first part of the backing period due to 
tha very slow speed of the p’stons, so that allowance for the former 
would be practically sufficient. : 

In the following table are solutions of (9) and (10) for the 
Cuaarder Etruria, the Italian ironclad Lepanto, the United States 
naval vessels Columbia, Yorktown, Bancroft, and Cushing, and 
the Russian torpedo beat Wiborg :— 





Displace- Horse- Speed, Distance. Time. 
ment. power. F r Feet. Seconds, 

Etruria.. 9,680 .. 14821 .. 20°18 2464 167 
Lepanto .. 14,680 .. 15,040 .. 18 2522 192 
Columbia .. 7,850 .. 17,990L .. 22°8 2147 135 
Yorktown ....1,/00 .. 8.205 .. 16°14 989 $3°9 
Bancroft OF cc 2A. D8 965 91 
Cushing 105 1,754 .. 22°48 301 18°4 


Wiborg.. 138 -» 19°96 873 .. 25°6 
The writer has been unable to obtain any experimental data to | 
test the above results, except in the case of the Wiborg, in the 
report of whose trial trip it is stated that the distance in which | 
the boat was stopped from fall speed abead was 438ft., and the 
time 30 sec.; this is rather an unsatisfactory example, however, 
owing to the considerable chance of error in observation on account | 
of the sbort distance and small time. On the inspection trial of | 
United States warsbips these data are supposed to be taken, but 
on account of the very ly cragey: | nature of such trials from a 
technical standpoint, the data, if obtainable, would probably be of 
little or no value, ard therefore no search for = yg made, | 
» D. WEAVER. 


Broadway, New York, July lst. 





Sir,—A few weeks ego you published two very interesting 
articles written by Mr. W. H. Wheeler, M. Inst. C.E., on “ Trac- 
tion of Boats on Inland Waterways.” In the concluding article 


held—yon will perLaps, Sir, be kind enough to afford me space for 
a brief description of an electric haulage system, which has been 
designed in the belief that it will be found capable of generally 
fulfilling the afore-mentioned conditions, For the moment I will 
simply put it forward as a method of superseding horee-haulage, 
- endeavour to show its comparative advantages from that point 
of view. 

By kindly reproducing the enclosed sketches you will render a 
lengtby word description unnecessary. Fig. 1 is afront elevation ; 
Fg. 2an end elevation partly in section; and Fig. 3 a general 
view, showing how the system lends itself to the crossing of public 
roads, and to the haulage of boats in either direction along the 
canal. It will be seen from the illustrations that the up and down 


| lines for the electric locomotives are affixed to strong wooden posts 


—-one line being immediately below the other. As the wooden 
posts are placed along the outer edge of the towing-path, they do 
not interfere with horse-haulage, should that be required. These 
poste—or iron standards if preferred—are placed ten yards apart, 


| and stand about 6ft. 6in. above ground. In crossing a public road, 


however, the height is gradually increased till the road is reached, 
when the height is then quduiy reduced to the normal, 

The rails are of a shallow channel section, 30ft. long, and are 
attached at their ends to brackets securely bolted to the wooden 
posts. The upper and lower rails are braced together to give them 


| the necessary vertical and torsional rigidity. The electric loco- 


motive is of light and simple construction. The framing is com- 
posed of a single steel plate, to which the motor, bearings, and 
other details are fixed. The power is transmitted from the motor 
spindle by two worms which gear into wheels on the upper and 


| lower driving wheel shafts. This worm gear is thoroughly lubri- 
TRACTION OF BOATS ON INLAND WATERWAYS, 


the writer refers to an electrical towing plant in use at the summit | 
level of the Burgundy Canal, and also to an unsuccessful attempt | 
to apply electric haulage on the Erie Canal. In the latter case | 


screw propellers were used, and these were driven by electric 
motors placed in the boats and receiving current through a trolley 
and overhead wire running along the bank of the canal. Mr. 
Wheeler states that the experiment did not succeed because “‘ the 
loss of ¢fficiency with the ehallow draught obtained on the cana] 
overbalanced any advantage eae by the system.” 

The difficulty here met with would, of course, apply generally to 


shallow draught canal boats, and goes, I think, to show that the | 


ideal form of general electric haulage for canals should, in its mode 
of operation, be as nearly like horse baulage as possible ; that is 
to say, the haulage should be effected through a towing line, as by 
this means we can increase the efficiency of haulage and ensure 
minimum damege to the canal banks. When a fairly high speed 
is maintained by a screw tug boat in the confined channel of a 
narrow canal, it is only done by a relatively great propelling power, 


cated by the lower worm wheel running in a small bath of oil. 

By the relative disposition of the lc tive on the ch 1 rail 
and the method of arranging the gearing, the pair of wheels under 
the rail, as well as the pair of wheels above it, are drivers, and the 
total pressure of the wheels upon the rail can be increased as 
desired by a simple adjastment of the centre of gravity of the loco- 
motive relatively to the upper and lower driving wheeler. By this 
arrangement a large tractive power can be got from a locomotive 
of light weight. 

The conductor for conveying the current from the generating 
station to the motors is affixed and partly imbedded, with a view to 
public safety, in a wood scantling screwed to the under side of the 
rail, The retarn circuit can be either made through the rails, or 
by a special conductor imbedded in the wood scantling. The 
motor, switch, rheostat, and worm gearing are enclosed in a light 
wooden casing, with doors at the front to admit of oiling and 
repairs, The switch lever is worked by a double line from the 
boat. An eyeplate is riveted to the locomotive framing to which 
the land end of the towing line can be attached. The boat end of 
the towing line can be wound, if necessary, upon a small spring 
capstan, with the view of reducing the stress upon the line when 
starting the boat. Where the canal passes through tunnels or 
under narrow bridges the rails are led from the posts and sup- 





















































Fig. 3 


and, unfortunately for the canal banks, the excess of power | 
required by the boat in a narrow canal above that necessary for 
the same speed in open water is largely spent in promoting destruc- 
tion, A considerable portion of this destraction is due to the 
action of the propeller and the consequent wash upon the banks, 
Any method of electric haulage which requires the use of a sub- 
merged propeller, therefore, does notbing to reduce this cause of 
commercial Joss to a canal company, while it is also—as in the case 
cited by Mr. Wheeler — unsuitable for dealing with shallow 
draught boats. 

The foregoing considerations support the contention that the 
ideal power haulage system for canals should be based on the tow- 
ing line principle, for if energy equal in amount to that developed 
by the steam or electric motor drivirg a s:rew propeller were 
transmitted through a towing line from an electric locomotive 
travelling along the canal bank, the advantages gained over the 
submerged propeller system would be as follows :— 

(1) Reduction in the percentage of wasted energy. 

‘ (2) Reduction of the wash, and consequent damage to the canal 
anks, 

(3) Capability of applying haulage power to boats cf even the 
smallest draught. 

Had the electric haulage plant unsuccessfully tried on the Erie 
Canal been on the towing-line principle the difficulties arising from 
the shallow draught of the boats would not havearisen. Itshould, 
however, be stated that in order to make the towing-line haulage 
a of general application, it should fulfil the following con- 

itions :— 

(1) The haulage locomotive should not require a driver, and be 
controllable from the boat. 

(2) The up and down locomotive track should not seriously in- 
terfere with the present towing path as regards horse-haulage. 

(3) The locomotive should be able to pass along the whole length 
of the canal—that is, through tunnels or under narrow bridges, 
over public roads which cross the canal route, and along the steep 
slopes in the vicinity of some locks. 

(4) The general working economy of the system should be 
superior to the han’age methods now commonly used on canals, 





As the question of canal development is now very much to the 
front—various conferences on the subject having been recently 


' 24 miles per hour, 


rted by specially shaped 


rackets fastened tc the 
masonry of the tunnel or 
bridge. 


Having briefly described 
the constructive features cf 
this system of haulage, I 
would ask to be permitted— 
although undaly trespassing 
on your valuable space— to 
make a brief reference to i's 
comparative working cost. 
For whatever may be the 
measure of its mechanical fit- 
ness, if it fail when jadged 
from the economical stand- 

int, its hope of a usefal 
uture is certainly not well 
founded. At the moment I 
will only make a simple com- 

parison between the cost 
of horse haulsge and haulage by this system, and if any of your 


| readers interested in canal development would like fuller informa- 


tion as to the details of my comparative estimate I shall be very 
p’eased to supply it if they will be good enough to communicate 
with me. 

As regards horse haulage, I shall best tend towards impartiality 
if I quote Mr. Wheeler’s opinion of it, as given in his recent 
articles, ‘‘The disadvantages of horse towing,” he remarks, ‘‘are 
the slow speed at which the horses travel ; the loss of time from 
the constant passings—an operation which occupies about three 
minutes, and on a canal with considerable traffic occurs at intervals 
of ten minutes—the difficulty of continuing the journey in the 
dark, the disadvantages arising from the way in which the power 
is applied, the diagonal pull on the hauling line having to be 
counteracted by the rudder ; and the constant jerks to which the 
pull is subjected. This method of traction also lends itself to 
dawdling and waste of time, and generally demoralises the men 
engaged in the traffic.” 

Mr. Wheeler goes on to explain that ‘‘in addition to the time 
cecupied in running, there is also that taken up while passing 
through the locks. It has been stated that on an English canal 
there are on an average one lock to every 1°37 mile of canal. The 
time occupied in passing through a lock may be taken at 1} minutes 
per mile of journey.” 

The delay at locks is common to every system of canal haulage, 
and may for simplicity of comparison be neglected in the present 
case. Ia order that full justice may be done to horse haulage, I 
also propose to neglect the even greater delay with crowded traffic 
—that due to boats passing in opposite directions. This does not 
affect the electric system I have described, but is a serious draw- 
back with horse haulage. If, for instance, a hundred passings 
occurred in twenty-four hours, this would mean, accordirg to Mr. 
Wheeler, a delay of five hours every twenty-four-hour day. We 
will neglect this, however, and the lock delays, and assume for 
our comparison a level stretch of canal such as that on the Leds 
and Liverpool Canal between Liverpool and Appley Lock, which 
has a length of about twenty-nine miles, We also assume that 
the electric and horse haulage boats travel at the same speed, say 
Also that the traffic is equal to 200 40-ton 





boats continually travelling during the twenty-four hour day—that 
is 100 boats in each direction. 

This assumed traffic would therefore require 200 horses continu- 
ally at work, and if we allow a horse to work eight hours in every 
twenty-four hours, 600 horses would be required to deal with the 
traffic, We have next to decide what value shall be given to horse 
labour in foot-pounds of mechanical energy. Some canal authori- 
ties state that a horse can exert an average hauling pull of 200 Ib. 
at 24 miles per hour, or 205ft. per minute, This would be equal to 


“ 
200 x 205 __ 1-04 horse power, and is considerably higher than the 
values given by Rennie and others for the average power of a 
horse. Bat we will accept it, and thus the 200 horses would have 
a total power of 200 x 1°24 = 248, or roundly 250-horse power. 

Dealing now with the electric system, we will assume that its 
efficiency over all is 50 per cent., that the work tranemitted 
through the towing lines is only half the indicated power of the 
engines at the generating stations. This would mean that the 
engines should have a total capacity of 500 indicated horse-power. 
We will assume that this power is developed by gas engines, using 
producer gas, at four stations situated conveniently along the 
twenty-nioe miles of canal. Also that 2 lb. of fuel is used per 
I.H.P. per hour, costing 12s. per ton delivered. For the electric 
system we have also to provide 29 miles of double track with con- 
ductors erected along the canal, and 200 electric locomotives, each 
of, say, 2-horse power. For the labour at the four generating 
stations and supervision we will assume a cost of £1200 perannum, 
although we are not proposing to debit the horse haulage system 
with any labour charges for driving. 

An estimate has been made out for each system on the fore- 
going assumptions, in which fall allowance has been made in each 
case for interest on capital and depreciation of stock and plant, 
with the result that the annual —- cost of the electric system 
I have described is shown to be less than thirty per cent. of the 
estimated cost of horse haulage, even after granting advantages to 
the latter system which it cannot fairly claim to possess. In other 
words, this electric system would exert the pulling energy of a 
horse at a cost of three halfpence per hour. This means that if a 
40-ton boat were hauled at 24 miles per hour, the haulage would. 
be done at an overall cost of ‘016d. per ton mile. If at 14 miles 
per hour—that is with lock delays included—the cost for haulage 
would be then only ‘025d. per ton mile. Of course there are 
certain general advantages which all electric haulage systems have 
over horse haulage. For example, the speed is moreunder control, 
and may be as high as is necessary to produce the maximum 
general economy. Farther, in case of a lengthened frost, such 
as we had during the last winter, the blocking up of the canal 
would not entail heavy and profitless establishment charges, 

I must again ask you to pardon me for trespassing so far upon 
your space, but I may at least claim that the subject is a large one, 
and of great industrial importance. This importance is well shown, 
as regards this country, by the statement made by Mr. Lionel B. 
Wells, M. Inst. C.E., in his letter appearing in your last week’s. 
issue. namely, that ‘‘the goods transported by rail and water in 
the United Kingdom amount to 350,000,000 tons perannum.” In 
view of this enormous traffic, is it pot worth an attempt to further 
cheapen the cost of transport, and at the same time to give to our 
canal system a new area of usefulness and prosperity? It is 
hardly probable that our canal owners will ever again realise the 
handsome profits they made at the beginning of the present 
century, but there is no reason why they should not be more active 
competitors for certain classes of traffic, and thus establish a 
healthy rivalry with our railways, to the great advantage of our 
manufacturing and agricultural industries. Gro. CAWLEY. 

29, Great George-street, Westminster, S,W., 

Jaly 22nd. 


FAIR TRADE AND NO TRADE, 


Srr,—Unless Mr. Williamson’s elastic arithmetic counts 130 
years as having elapsed since 1840, it is impossible to guess his 
object in quoting corn averages to that date, in reply to my remark 
that present prices of wheat were paralleled in the course of the 
years 1700-1763. I added that these cheap years were years of 
prosperity, and if, as he says, they lie ‘‘ back in the misty caverns 
of the past when trade was carried on under wholly different con- 
ditions,” that is the precise reason why I mentioned them ; for the 
system of agriculture then introduced was stereotyped by the 
lawyers, and enforced on the farmer by leases and agreements 
down to our time. Conditions changed, but the agriculturist was 
not free to adapt his procedure to the new circumstances ; this is 
one cause of agricultural depression. 

Similarly evasive is his reply to the statement that our total 
trade has increased 50 per cent. in bulk in twenty years. As the 
population has increased the rate per head will show asmaller ratio 
of increase, but still a respectable one—40 per cent. to wit, the fall 
in prices being represented very closely by the fraction *”. This 
paragraph of his letter begins with a quibble and ends with a bad 
shot. Its immediate forerunner opens by quoting as mine, between 
inverted commas, a sentence made up of the beginning of one of 
mine and the end his own—a device of questionable taste. As to 
the matter, his favourite text-books would tell him that by 1874 
we had for years followed the system usually called free trade, but 
more accurately described as taxation for revenue only. It 
happens, however, that his statement is doubly inaccurate ; one 
protective import survived many years after 1874; while the tax 
that was taken off in 1874 was not protective, as we did not grow 
sugar. 

But these are side issues ; we are no nearer proof of the state- 
ment that millions leave our shores to enrich foreigners, There is 
no analogy between the case of a spendthrift consuming his capital 
and the Board of Trade returns. Every year there is due to this 
country as interest on foreign investments a sum which was 
estimated ten years fo at £100,000,000 ; the sum due in respect 
of our carrying trade was in the same year estimated at 
£80,000,000, and in any attempt to make out a balance of our 
trade some such sums as those have to be taken into account before 
we can proceed to set the figures which represent imports against 
those for exports. 

No practical trader can be unaware of these facts, or can imagine 
that anything but disaster could attend the cessation of these pay- 
ments. A brisk export trade is only possible when the expectation 
prevails that these imports will continue and increase ; if their 
increase is doubted, as when the credit of Argentina was impaired, 
exports to the suspected country fall off. The starving man’s 
opinion of foreign trade is likely to be on a par with his opinion of 
machinery ; I would not argue with him, I would have him fed 
that he may live to learn that labour-saving devices end by 
increasing the remuneration of the worker. The millions that we 
send abrcad are our ships and the exports they carry ; these cer- 
tainly provide employment ; in return they bring us imports which 
provide remuneration. Thus I answer my question ; if any other is 
offered I trust it may be—pertinent, ~A. 8S. B 





CLEARANCE IN STEAM ENGINES. 


Str,—“ Tin Tack,” by pinning plates to the faces of the piston 
to reduce the clearance, has, on the contrary, increased this eurface, 
and, of course, steam consumption increased accordingly. This is 
in reply to his letter of July 16th, published in your number of 
19th of same month. H. BOLuinckx, 

Brussels, July 24th, 








Ir has been decided to build two new battleships fer 
the United States Navy with double turrets, the smaller turret 
being placed vertically above the Jarger one. The upper turrets 
will carry 8in. guns, and the lower 13in, guns. 
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INTERESTED and ENGINEER.—The governor fitted to the engines of the Lizzie 
Westoll is reported to have worked very satisfactorily. 

B. L. (Northampton).—Try Le Genie Civil, 6, Rue de la Chaussée d’ Antin, 
Paris. We send you a paper that may assist you. 

W. H. M. E. (Dublin). — lotor, April 14th, 1893. Newhaven boat Seaford 
cannot find ; send more particulars or approximate date, 

Appress WaNTED.—/f re hd our readers can give us the present address of 
Mr. R. F. Anderson, A.M.1.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 





STARCH AND CHICORY PLANT AND MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Kindly allow me to ask through your columns which engineering 
firms in England are its for starch and chicory works. A. S. S. 
Liverpool, July 25th. 


WALKER'S TILTS FOR RAILWAY WAGONS. 
(To the Editor of The Engineer.) 
Str,—I shall be glad if you will ask through your correspondence 
column the address of the manufacturers of Walker's patent tilts for 


railway qrete wagons, 
Ipswich, July 29th. 
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DEATHS, 
Own the 24th ult., at 55, Beverley-terrace, Cullercoats, aged 48 years, 
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ing Co., Ld., Wallsend, Newcastle-on-Tyne. 
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THE LONDON COUNTY COUNCIL SCHEME OF WATER SUPPLY. 


A REPORT prepared rather more than a year ago, by 
Mr. A. R. Binnie, the Chief Engineer to the London 
County Council, has until within the last few days 
remained under the seal of secrecy in the possession of 
the Council’s Water Committee. The report sets forth 
a scheme devised by Mr. Binnie, for supplying. London 
with water derived from the mountainous regions of 
South Wales. A sum ranging from £2000 to £2500 has 


o4 | been expended on surveys connected with this project, 


and it was resolved at the meeting of the Council on 


10g | Tuesday that £2500 more should be expended between 


the present date and March 31st, 1896, for the purpose 


09 | of making further surveys and obtaining other necessary 


information with respect to the scheme in question. At 
the same time a rider was appended to the resolution, 
by which it was to be understood that in authorising 
the expenditure referred to, the Council became “ in no 
way pledged to proceed further in the matter, or 
further to consider the whole subject.” The voice of 
the Moderate party is thus heard, but we can scarcely 
conceive that the Council will go on with an expendi- 
ture at the rate of £5000 for the year, without some 
serious intention of carrying out the entire project to 
which this outlay has reference. The survey, as far as 
it has gone, although dealing with important portions of 


g | the work, is described by the Water Committee as but 


“a small fragment” of the whole, the total survey being 
destined to cover, for reservoirs and their allied works, at 
least 9000 acres, besides the line marked out for two con- 
duits, having an aggregate length of 350 miles. So vast 
is the scheme that the Committee do not expect to have 
it matured at a date earlier than that which will enable 
the Council to bring the project into Parliament in the 
session of 1897. Although so much surveying and pre- 
paration has yet to be gone through, Mr. Binnie’s report 
pone the scheme in a very complete form, the outline 

eing clear and distinct, only calling for the filling 
in of certain details, We may fairly assume that 
we have here the project by which the Council will seek 
to introduce a fresh supply. But a stumbling-block 
lies at the threshold, and one which cannot be 
easily removed. There is already a Metropolitan water 
supply, the market value of which is not less than 
£35,000,000. What is to become of it? The County 
Council propose a “transfer,” for effecting which they 
brought eight Bills into Parliament this year, one for each 
company. The Bills laid down terms of a most extraordi- 
nary character, such as it cannot be expected will meet 
with the sanction of the Legislature. Yet the Council 
contemplate reviving these Bills in the new Parliament, 
in the hope of getting them carried. It is evident that 
the Council have no intention of paying the companies 
anything like a fair price for their property. But if 
Parliament refuses to pass an Act of spoliation, the com- 
panies must needs continue in existence, and the question 


then remains whether the Council can hope to introduce | in 


a competitive supply. 

The promulgation of the Council’s plan for giving 
London a new supply of water comes at a peculiar 
juncture. There has been a failure in the supply in the 
district of the East London Company. This has been 
attributed to the recent drought, and the Council have 
referred to the circumstance as affording proof that the 
existing sources are not adequate to the growing 
demand for water in the metropolis. Accordingly, 
the Council came forward as befriending the popula- 
tion, by promising a new and enlarged supply, though 
at an enormous cost. But at the meeting of the 
Council on Tuesday, a new aspect was given to the 
question, a report being presented by Mr. Binnie, 
confirming the statement of the East London Company 
that a large volume of water had been pumped into the 
district. That the supply which reached the consumer 
was greatly deficient, is explained by Mr. Binnie on the 
hypothesis that last winter's frost has in many cases 
so shattered the pipes, that a large proportion of the 
water pumped into the district leaked away underground. 
This would probably account for the fact that the water 
distributed in the district is found, in some cases, to be 
in a foul condition. But we would call particular atten- 
tion to a passage in Mr. Binnie’s report, where we read : 
—‘* My belief is that what the Company are now suffer- 
ing from is not an insufficiency of supply, but that their 
pipes became so shattered during the frost of February 
ast as to become so leaky that the water is wasted and 
does not reach the consumers.” If there is not ‘an 
insufficiency of supply,’ what becomes of the argument 
that fresh sources are required in order that there shall 
be enough? The Company admit that enlarged resources 
are necessary, but their view of the case is that the 
proper remedy consists in an adequate extension of 
their works. That there is a leakage somewhere they 
acknowledge, but they attribute it to the wasteful habits 
of the people. There can be no doubt that much of the 
recent distress has arisen from the very general abolition 
of house cisterns, reliance being placed on themaintenance 
of the constant supply. Had the cisterns been retained, 





a flow for two or three hours a day would have satisfied 
the demand, The actual supply relative to the popula- 
tion exceeded that which is given by the municipal 
authorities of several of the largest towns in the king- 
dom; and it would have been larger still had not the 
County Council obtained the rejection of the Bill which 
the Company brought into Parliament in 1893 proposing 
an extension of their works. One of the existing reser- 
voirs was to be enlarged, others were to be constructed, 
and new mains were to be laid; and for these purposes 
half a million of money was to be raised. But the 
County Council opposed the Bill, and the Government 
took the same course, despite an emphatic warning from 
Mr. Mellor, the Chairman of Committees. Last year a 
similar Bill was introduced, and was again opposed by 
the Council and the Government ; but was carried on the 
second reading in the House of Commons by a majority 
of one. On being taken before a Select Committee, the 
scheme was so thoroughly approved that a clause was 
inserted in the Bill requiring that the work should be 
commenced with all possible despatch. With this 
requirement the Company have fully complied, and from 
1600 to 2000 men are now engaged on the execution of 
the works designed at Walthamstow, to be completed in 
nine months from last May. For the entire scheme of 
works a longer period is allowed. In the interval comes 
the drought and the consequent distress. 

The kaleidoscope now takes another turn, and the 
Council say they did not object to an extension of the 
Company’s works, but to the arbitrary conditions which 
were contained in the Bill as affecting the consumer! 
Yet who ever heard of this during the debates in 
Parliament? It is, however, confessed on the part of 
the Council that they also opposed the Bill because 
the Company refused tolimit the capital to what would 
be necessary for the next two years. But how could 
such a restriction meet the necessities of the case? 
Two years count for little in this matter, as the Water 
Committee find in the mere process of preparing plans. 
How much time must necessarily elapse before Mr. 
Binnie’s gigantic scheme can possibly be brought into 
operation ? It will be 1897 before Parliament can be 
asked to look at it. When will it begin to work? Mr. 
Binnie, on a former occasion, has pointed out that what- 
ever the Council may do, London must be dependent on 
the present sources of supply for some time to come. 
This being the state of the case, it is monstrous to prevent 
the construction of those works which are necessary to 
keep the present system in working order. The attempt 
made by the Council to escape responsibility on this point 
is futile. They have claimed credit for seeking to 
restrict the capital expenditure of the East London Com- 
pany, and they must also take the discredit. Their own 
capital expenditure seems likely to be lavish enough, if 
they can only have their way in Parliament. 

If the Transfer Bills of the County Council were 
open to grave objection, as violating the rules of equity 
and fair dealing, the present water project, despite its 
undoubted engineering merits, must excite a feeling of 
astonishment and alarm in respect to its financial 
features. The Royal Commissioners, presided over by 
Lord Balfour of Burleigh, calculated on 420 million 
gallons per day as sufficient for a population of twelve 
millions, being about three-quarters of a million more 
persons than were likely to form the population of 
London and its environs in 1931. The plan now brought 
forward proposes an ultimate supply of 415 million 
gallons per day, the capital outlay amounting to no 
less than £38,800,000. As the entire scheme would 
not be required to come into operation “in the 
immediate future,” it is suggested that there should 
first of all be an instalment of 182 million gallons per 
day, costing £17,500,000. This, however, is rather 
below the mark in respect to quantity, the companies 
supplying a daily average of 190 million gallons 
in 1893. Last May, the daily average was more 
than 223 million gallons. At thirty-five gallons 
per head daily, the quantity reckoned on by the Royal 
Commissioners, and slightly exceeded in 1893, the 
population served by the Metropolitan water companies 
would require more than 192 million gallons per day. It 
is, therefore, with reason that Mr. Binnie goes on to 
show that he could give a daily supply of 200 million 
gallons for a capital outlay of £18,095,000. Assuming 
that the present supply of London, as afforded by the 
eight companies, is at the rate of 192 million gallons per 
day, and that it costs £93,500 per million gallons, as 
estimated for the supply of 415 million gallons on Mr. 
Binnie’s plan, it is argued that the companies’ works 
should be worth rather less than £18,000,000. Mr. 
Binnie observes that this is ‘ a sum far below that which 
the companies claim for the transfer of their united 
undertakings to the Council.” This is purely an 
engineer's argument, and differs widely from the com- 
mercial view of the matter, such as Mr. Binnie would 
find to prevail in the City. At the close of last year the 
market value of the eight metropolitan undertakings was 
not far short of £36,000,000, while the total capital 
expended and employed is shown in Lass’s “ Analysis ” 
to have been under £16,000,000. An article is worth 
what it will fetch; and the value of the water under- 
takings is to be estimated, not merely by the money put 
into them, but by the skill with which the capital has 
been applied. “Brains” as well as ‘‘money” enter 
into the transaction. 

Mr. Binnie, having described his plan and counted the 
cost, says:—‘ From the whole of the above figures I am 
not only confident that this scheme of works is the best 
for the supply of London, but I believe it to be the 
cheapest that could be introduced.” If this were the 
case there would be no alternative, and the adoption of 
the plan would be inevitable. But it may be well to 
look at other proposals. The Royal Commissioners ccn- 
sidered that, by the construction of certain reservoirs 
and the observance of proper regulations, a daily supply 
of 420,000,000 gallons could be obtained by drawing upcn 
the Thames, the Lea, and the contiguous wells in tke 
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chalk ; besides which, ‘‘a large supply of water might 
be obtained from the chalk area east of the Kent com- 
pany’s district.” It is obvious that this development of 
existing resources would cost very much less than 
travelling away to the mountains of Wales. Mr. Walter 
Hunter and Mr. Alexander Fraser-—the former a director 
and the latter the engineer of the Grand Junction Com- 
pany—laid before the Royal Commissioners a plan, to be 
completed by instalments, which would render it prac- 
ticable to obtain 300,000,000 gallons per day from the 
Thames, to meet the requirements of London in 
1941. The idea is known as the Staines scheme of 
storage reservoirs, and is spoken of by the Com- 
missioners in their report in a very appreciative 
manner. Mr. Hawksley and Sir Frederick Bramwell 
reported jointly in favour of the project, as perfectly 
practicable ar far less expensive than the introduction 
of a supply from Wales. An estimate furnished by 
Messrs. Hunter and Fraser for the supply of 256,000,000 
gallons per day from the Thames, shows a total capital 
expenditure of £5,391,435, to which is added capitalised 
p 1mping charges amounting to £4,311,240, making a total 
of £9,702,675. This may compare with Mr. Binnie’s 
estimate of above £18,000,000, for a supply of 200,000,000 
gallons per day. The Thames being made to supply a 
total of 300,000,000 gallons per day, the Royal Com- 
missioners reckoned on 40,000,000 gallons from wells and 
springs in the chalk of the Lea valley, 274 million gallons 
from wells in the chalk area of the Kent Company’s 
district, and 523 million gallons from the river Lea, 
making a total of 420 mullion gallons per day. As 
before remarked, certain storage reservoirs were to be 
constructed, and proper regulations observed. 

The scheme propounded by the engineer of the County 
Coancil may be properly termed colossal, both in design 
and cost. Two of the reservoirs will be the largest ever 
coastructed in this country. The works would possess a 
dual character, including two aqueducts, the largest in 
the world, one 150 miles in length and the other 176 
miles. The former would be the first to be constructed, 
the latter awaiting commencement at a subsequent date. 
Each is to convey 200 million gallons per day, and both 
are to be entirely covered over for their whole length. 
The northern or midland counties aqueduct will start 
from Hay, in the Wye Valley, and discharge into a 
service reservoir a little to the north of the Elstree 
Hills. The southern aqueduct would also pass from 
the Wye Valley, and would run parallel with the 
first as far as Chedworth, after which it 
would proceed by way of Hungerford, Basingstoke, and 
Guildford, to Banstead. Some deviation from this plan 
of the aqueducts is possible, but Mr. Binnie does not 
appear to recommend it. The proposed sources of supply 
are situated at altitudes ranging from 600ft. to 2800ft. 
above the sea level, at the head waters of the rivers Usk, 
Wye, and Towy, in the counties of Cardigan, Brecon, 
Radnor, and Montgomery. The water will flow by gravi- 
tation into the service reservoirs ; and the only pumping 
required will be for the small areas on the summits of 
Hampstead, Highgate, Shooter’s Hill, and the Sydenham 
Hills. Such are the leading features of the project, 
which practically involves the abandonment of the 
present sources of the metropolitan water supply, except 
that derived from springs and wells in the chalk. So 
great a sacrifice on the one hand, and so huge an expen- 
diture on the other, could only be justified by an utter 
failure in the present supply, either in respect to quantity 
or quality. Yet nothing of the kind has come to pass 
except as produced by the mischievous interference of 
the County Council. As for the cost of the proposed 
change, it is obvious that the estimates of the engineer 
do not include all the charges that will have to be borne. 


EXPLOSIONS OF GAS CYLINDERS, 


TxE letter which we publish on page 107 renews atten- 
tion to a question which has not been tatisfactorily 
settled, namely, the cause of the explosion of compressed 
gas cylinders which have apparently no inherent weak- 
ness. We have within about a year and a-half recorded 
four explosions of these cylinders. This is after all but 
& very small number, considering how many thousands of 
these cylinders are in constant use in the arts and in the 
lecture-room. It is only three months since we gave 
particulars of the oxygen cylinder which burst at Fen- 
church-street Station, and killed the man in possession of 
it, and now we learn by Colonel Shepherd’s letter of the 
explosion of a cylinder, filled with carbonic acid, at 
Amribsar, in the Punjab, in May last. In Tue Enar- 
NEEK of January 12th, 1894, we published an account 
of the explosion of an oxygen cylinder at Brad- 
ford, which caused the death of the boy who was 
carrying it. Examination of the materials of which 
these exploded cylinders have been made has in most 
cases satisfactorily shown the cause, if not of the 
explosion, at all events of the failure of the cylinder. 
The Bradford cylinder, when it fell to the ground in 
consequence of the stumbling of the boy who was 
carrying it, flew into fragments like so much pcttery 
ware; and subsequent investigation showed that in all 
probability this cylinder had never been annealed after 
the ends had been formed. Examination and numerous 
tests of the severest kind made with similar cylinders 
from the same makers showed that it was almost im- 
possible to burst the cylinders when properly annealed : 
and, finally, when one of them was placed under a testing 
machine, and a sharp V block pressed into it with 
hydraulic pressure, the cylinder was squeezed nearly 
flat and a dent 2}in. deep, made by the block before the 
cylinder gave way. Even then it only split up from end 
to end and remained one piece. The experiment was 
made at the Yorkshire College, Leeds, by Professor 
Goodman, who also tested several other cylinders up to 
bursting pressure, which reached 6700 lb. per square 
inch, and also by dropping a cylinder fully charged with 
oxygen through a height of 22ft. on to a block of cast 
iron. The results of these experiments were described 
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alluded to. They gave no indication whatever of any- 
thing in the nature of mysterious cause of explosion. 
They showed that this was due to the use of a hard, 
unannealed metal, which, under the shock of a fall of a 
few feet when under the tensile stress due to internal 
pressure, simply broke up. On the other hand, the 
explosion of the cylinder at Fenchurch-street has been 
attended by a good deal of investigation and doubt. The 
material of which the cylinder was constructed was, as 
shown by the figures in our impression of the 12th April 
last, of a satisfactory character. Its breaking strength 
was from 30°16 tons per square inch to 35°19 tons, and 
the elastic strength was very high. 

An analysis of the metal gave over 99 per cent. of 

iron, and only 0°107 of carbon. When it exploded the 
cylinder was torn open and flattened out, the metal 
tearing like a piece of tough leather, and showing very 
little change in thickness along the part where this charac- 
teristic was most noticeable. One observer remarked 
that there was some appearance of slightly smaller thick- 
ness at the part where separation probably first took 
place, and that there was some indication of cold-short- 
ness, if not of defect, at this part—the separation being 
rather of the nature of a break than of a tear. This 
view was not, however, shared by others who were engaged 
in the coroner's inquiry, and Dr. Dupré, who investigated 
the matter and reported to the coroner, seemed to think 
that the presence of some foreign matter, such as grease 
or oil, might have been in some way active in causing 
the explosion. He admitted, however, that he thought 
the cylinder had probably not been sufficiently annealed, 
and he repeated the recommendation made pre- 
viously by others that annealing should take place 
from time to time. He concluded that the cylinder 
at the time of the accident had possibly contained an 
explosive gaseous mixture, which was fired by some 
particles of very finely divided iron, or perhaps grease, 
igniting in the compressed gas. These may not have 
been his own words, but they are those of the newspaper 
reporting the coroner's inquiry. Now we have Col. 
Shepherd’s account of the explosion of the cylinder, 
filled with carbonic acid, and of the very different 
behaviour of that cylinder and of several others which 
had been carried together by rail at the sametime. They 
had travelled nearly seventy miles during the night in a 
railway wagon, and were unloaded about eleven o'clock 
next morning. The weather was very hot, but the 
cylinders do not appear to have been exposed more than 
a few minutes to the sun. Three cylinders had been 
unloaded—a large one and two of smaller size—when 
one of the latter burst. The coolies had apparently 
moved a few feet away and escaped uninjured. The 
exploded cylinders flew into a number of pieces, ap- 
parently seven or eight, the largest piece being thrown 
some 90 yards. We are not told very particularly the 
character of the metal as shown by the fractures, but it 
is mentioned that the thickness varied slightly. The 
fellow cylinder to that which burst was lifted off the 
platform, hurled over a neighbouring goods shed, 35ft. in 
height, and fell at a distance of a hundred yards from 
its starting point uninjured. Here we have, then, one 
cylinder bursting into fragments, and acting as scientific 
investigator, testing the ability of one of its own kind to 
withstand the effects of an explosive upheaval through 
35ft. and a fall from that height to the ground. It would 
appear, it need hardly be said, that the burst cylinder 
was of more brittle or unannealed material than should 
be allowed to pass in general use, and it may be a 
question whether it would not be better to use thicker 
cylinders and, perhaps, to employ wrought iron instead 
of steel for this purpose. It is one thing to stipulate 
that cylinders made for this purpose, and sent in 
thousands all over the country, shall be periodically 
annealed, but it is another thing to get that annealing 
done with certainty at proper periods. There remains 
an element of doubt as to some of the explosions, 
inasmuch as a cylinder has been known to explode in a 
man’s hand when simply brought from a hanging 
position, by suddenly inverting it so that any finely 
divided iron, or anything else that may have been at the 
bottom of the vessel, was free to fall through the whole 
height of the contained column of gas. The cylinder is said 
to have been of satisfactory material, but whether there 
was any mystery in this case or not will perhaps be re- 
vealed by the investigations of the commission recently 
appointed to consider the causes of these explosions 
generally. 
The reasons for thinking that the fall of finely-divided 
iron dust shower-like through the oxygen should produce 
combustion with the gas and dust at atmospheric tem- 
perature, but at a high pressure, are not very convincing, 
and they do not apply to carbonic acid in such cylinders. 
If security from incipient defect cannot be otherwise 
secured, it would seem to be necessary to increase the 
weight and thickness of the cylinders, and test them to, 
say, from two to five times the pressure to be used, 
leaving the pressure on for, say, twenty-four hours, After 
a cylinder has burst itis not always easy to distinguish 
between the diminution of thickness produced by tensile 
stress up to the moment of rupture, and thinness brought 
about in the process of manufacture ; and the difficulty 
is increased if in any of the cases it is to be assumed that 
the separation took place at the velocity due to explosive 
combustion. Probably the investigations to be made will 
prove that the latter assumption need not be made. 


LONDON STREET LIGHTING. 


Tue discussion on the London County Council’s scheme 
for lighting the Victoria Embankment has raised a crop 
of letters in the daily papers on the questions of general 
street lighting by electric light, and on the design of lamp 
standards. The suggestion that there are many thorough- 
fares in which good lighting is much more needed is one 
of those self-evident propositions which are characteristic 
of correspondence in the daily press; and none the less 





in our impression of the 12th January, 1894, already 





characteristic is this last, since the County Council have 
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only this one thoroughfare with its terminal bridges 
under their control, and they have no more concern with 
the lighting of Piccadilly than with the illumination of 
the Straits of Dover. That this enterprising body should 
have chosen the most powerful means of lighting— 
namely, are lights—is to their credit ; and that their way 
of setting about it was the most expensive, was natural. 
Probably no other body in the civilised world—excluding, 
of course, the municipally-ridden cities of the United 
States—would have conceived the idea of spending 
£16,590 on the lighting of a mile and a quarter of road 
and two bridges. Nobody but the London County 
Council would build a special station for the purpose when 
no less than four electric supply companies are at work 
along the route. Where but at the London Count 
Council would the argument have been brought forward, 
that because £21,000 had been spent on the electric 
lighting of a single asylum, surely they would spend a 
smaller sum to light the principal thoroughfares of their 
city? It has been proposed that this supply station 
should be built on the vacant and pvc Pre 3 untidy bit 
of ground under Charing Cross Bridge. It was on this 
spot that the Jablochkoff plant in 1884 was housed, and 
though since then the bridge has been widened, the site 
would no doubt be sufficient ; it was hinted at a recent 
meeting that another is contemplated, but its position has 
not been disclosed. Thereare ample democratic reasons 
for going to work in the most expensive possible way, 
and when the wheels go round and the lights blaze forth, 
there will be much more to show for the money than an 
improved sewer for Westminster, or decent accommoda- 
tions for coroners’ juries. The attempt toruin the beauty 
of their predecessors’ magnum opus was defeated a year 
ago, when the proposal to erect tall lamp-posts down the 
middle of the road was abandoned, and the really hand- 
some lamp-posts on the parapet, which were wired in 1884 
from the subway, and which could be easily so used 
again, will probably be left unutilised. After all, brilliant 
illumination of the Victoria Embankment from sunset to 
sunrise is not a matter of great importance. The general 
traffic is over by eight or nine o’clock; a few hours later 
a carriage or two, more heavily laden than on its previous 
easterly journey, carries home diners from the City 
feasts, and on fine evenings a few foot passengers from 
the theatres may stroll along the pavement. A greater 
waste of good electricity than on the lighting of the 
Embankment between midnight and sunrise can scarcely 
be conceived. 

Meanwhile the principal streets are lighted in a manner 
which astonishes the foreigner and incites the American 
to contemptuous scorn. The privilege of living in the 
neighbourhood of one of the main thoroughfares of 
London is not altogether enviable; and yet, if it is 
to be lighted at greater expense than at present, the 
ratepayer must find the money. Few vestries have 
had the courage to light their streets by electric light, 
and where the most notable beginning has been 
made, the vestry supply their own current at a 
price which, owing to the mysteries of parochial book- 
keeping, must remain unknown. The street lighting 
by electricity of a suburb or of a separate township is a 
comparatively simple matter, and is an obvious develop- 
ment of the municipal supply of electric current ; but the 
greater streets of London present a different problem. 
The whole question of the infliction, as well as of the 
expenditure of the rates of London, is still in an unsettled 
state; but some equalisation might be effected in sowing 
as well asin reaping. The very paralogism of the news- 
paper correspondence to which we have referred suggests 
that some central fund should be used to assist vestries 
to improve the lighting of their more important streete. 
As a set-off against the argument that the lighting is 
required more by those who pass through a district than 
by the inhabitants, it must be observed that in such 
important streets as Piccadilly and Regent-street the 
rents—and therefore the rates—are so high that the Vestry 
ought to be able to light them handsomely. If gas light- 
ing is chosen, the style of lamp used in Whitehall or at 
Hyde Park Corner might be employed, or a contract for 
maintenance of incandescent gas burners might be made. 
The wear and tear of burners even of a less fragile kind 
than the Welsbach requires some attention, and the 
experimental lighting at Holborn within the City 
boundary by regenerative Siemens burners—some eleven 
years ago—should be remembered by vestries who 
contemplate any new departure. But electric light- 
ing, especially by arc lamps, is no new thing. There 
are quite enough specimens in London to inspect, to 
repeat, or to improve upon; and it is probable that where 
electric supply companies—especially those who purvey 
continuous currents—have already laid their mains, 
reasonable bargains can be made either for electrical 
supply or for the whole work of trimming and of keeping 
the lamps in repair. To produce a specified amount of 
illumination, the electrical engineer has to choose the 
candle power of his lamp, the height, the distance apart, 
with more care than the gas engineer, since the former 
can produce much more economical results, as far as mere 
candle-power is concerned, with large arc lamps, and 
hitherto he has hardly given small ones a trial. The 
gas man can easily reduce the light after midnight by 
turning off a few burners, as is done in Whitehall and at 
Hyde Park Corner. A similar reduction of the light of 
the arc lamps at Brighton has been tried, and some sort 
of reduction, either of the brilliance or of the number 
of lamps, after eleven or twelve o'clock would con- 
siderably modify the cost, but the all-night lighting of 
the main streets ought to be far better than at present. 
The ten-ampére arc lamp is well known by electrical 
engineers to be on the border line between a very efficient 
and a comparatively inefficient light. An ampére or two 
more makes a large difference in the candle-power, and 
if brilliant lighting is required, lamps taking eleven or 
twelve ampéres should be used, but where a moderate 
illumination is wanted some effort should be made to use 





five or six-ampére lamps. It is true that the results do 
not appear to be very satisfactory, and, of course, there 
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is a point at which the saving in cost of electrical supply 
ig swallowed up by increased attendance, carbons, and 
interest on first cost. 





STEAMERS SOLD TO FOREIGNERS, 


In the quarter ending with June there were this year 160 
steamers added to the registers of the United Kingdom, and 
110 removed therefrom, so that it is seen that the numerical 
addition is not at a very rapid rate. The net tonnage of the 
steamers added was about 112,460, and that of the vessels re- 
moved from our registers about 90,221. There was thus during 
the last quarter an increase of only 7000 tons of steam ton- 
nage each month on the average, and the decrease of the 
sailing tonnage is to a slightly larger amount, and of that it 
may be said that of late our mercantile navy has been almost 
stationary. But there is another feature shown by the 
official return which is rather striking in comparison. Inthe 
three months we a three steamers from foreigners, the 
tonnage being 2327 ; but we sold to foreigners no fewer than 
58 steamers, of an aggregate net tonnage of about 57,174. 
Thus it appears that more than half of the steamers removed 
from the register were removed by sale to other countries. 
Norwegians bought no fewer than 12 of these vessels, and 
France 6, other nations buying less than that number; but 
it is still noticeable that 4 steamers were sold to America, 
despite the duties that would be levied on their registration 
there. It may be added, too, that 12 steamers sold foreign 
were steel vessels, and 45 iron, the remaining one being of 
wood, This remarkable sale of vessels to foreigners con- 
tinues from period to period, and the statement we have just 
made as to the material of the vessels sold shows that there 
is a proportion of new vessels in those thus sold from our 
registers. It is possible that the cheaper and freer working 
of steamers under other flags may be one of the causes of 
the large number that are being sold, and they are being re- 
placed in our own country by vessels that are new; but the 
large numbers that are so sold—nearly twenty each month— 
prove that the condition of shipping in different countries is 
under more favourable prospects than here. 


THE TRADE IMPROVEMENT. 


InpicaTions of the trade improvement continue to be 
forthcoming. Slowly and surely the trade and commerce of 
the country is mending. Glasgow warrants, after fluctuation, 
towards the end of the month have closed July at 94. better 
than when it opened, and some classes of makers’ special 
brands of Scotch pig iron are 1s. 6d. better. Galvanised 
sheets have improved on an average 2s. 6d., and in some 
cases a8 much as 5s. The revival has extended to copper, 
good ordinary brands of Chili bars being £2 13s. 9d. advanced 
during July, and tough cake and ingot £2 10s. Rises are also 
noticeable in the tin market, English ingots having gained 
£3 10s. There is greater activity in the shipbuilding yards. 
The Thames Iron Company and Messrs. Armstrong, Mitchell, 
and Co. have each received an order for a first-class battle- 
ship for the Japanese Government. It is also stated that the 
Japanese Government has resolved to place large contracts in 
England for the supply of steel plates for the building and 
repair of new and old warships. The price given will, it is 
believed, be very low; but 1 are regard to the quantity 
required, it should be found possible for the business to be 
secured by English firms. The first contract will probably be 
for about 5000 tons, and is to be placed, so it is stated, early 
in August. The firms who construct machine tools for ship- 
building and engineering work are likely soon to get invita- 
tions from the Admiralty for tenders for some heavy tools 
required for the Devonport and Keyham works. Authority 
has been sent down to these establishments to spend for the 
former £3000, and for the latter £5000; and in addition, the 
Board have asked for details as to how an additional £12,000 
could most usefully be laid out for machines and plant next 
spring. The American trade revival is steadily progressive, 
and better reports are to hand from several parts of the 
Australian Colonies. 








LITERATURE 


*- and Labour of the People in London, Edited by CHARLES 
ooTH. Vol. v., ‘‘ Population Classified by Trades,” 
ai and New York: Macmillan and Co. 1895. 7s. 6d. 
net, 
Lone before the appearance of Vol. v. of this work, Mr. 
Charles Booth had established his reputation as a con- 
scientious and indefatigable collector of statistics. For 
the last nine years he has been gathering together his 
facts, though it was not until 1889 that the first volume 
of “ Life and Labour of the People in London ” saw the 
light of day. That book and the next three filled between 
them about 1300 pages, and in them Mr. Booth and his 
collaborators dealt with ‘‘London Street by Street,” 
“Streets and Population Classified,” ‘‘ Blocks of Build- 
ings, Schools, and Immigration,” and ‘Trades of East 
London,” respectively. A complete set of maps was also 
published separately. 

The present volume is more bulky than any of its pre- 
decessors, running into over 400 pages, and having for 
sub-title, ‘‘ Population Classified by Trades,” forms an 
appropriate sequel to the rest of the work. It is not, 
however, the last word which Mr. Booth will have to say 
on the subject, as there is to be a sixth volume to com- 

lete the series. Theauthor, or editor, as he is described, 

as drawn his facts largely from the Census Register, and 
from the Board of Trade Labour Returns, and anyone 
who has endeavoured to grasp the intricacies of the 
former, and has had occasion to remark on the thorough 
inadequacy of the latter, will be in a position to form an 
opinion as to the magnitude of the task undertaken, in 
endeavouring to reduce them to an intelligible form. 
But not content with these sources of information alone, 
Mr. Booth has applied to many organisations and indi- 
viduals who are credited with a knowledge of social and 
labour matters. Hosts of workers have beeninterviewed, 
and many streets have been canvassed from door to door. 
Employers of labour and trade union secretaries have been 
deluged with circulars and inquiry forms, and, by dint of 
a quiet persistency on the part of those asking for infor- 
mation, many of the employers appear to have departed 
from their habitual reticence, and it is to be hoped that, 
by the same methods, the union officials have been led to 
give more or less accurate returns. 

In classifying the population by trades, the author 


begins by condensing some 350 trades and occupa- 
tions which are recognised by the census register into 
eighty-nine, and these for purposes of facilitating handling 
are grouped under seventeen heads, as follows :—Building 
trades, wood workers, metal workers, precious metals, &c., 
sundry manufactures, printing, &c., textiles, &c., clothing, 
food and drink, other shopkeepers and dealers, com- 
mercial, locomotion, &c., labour, public service, profes- 
sional, pensioners and means, and domestic service. In 
the first portion of the volume general particulars are 
given of the whole of the above, and then the various 
trades are treated separately and in great detail. The 
present book only takes us as far as the first three trades, 
and consequently it is to be presumed that, if the subject 
is to be completed in the next volume, it will be a very 
large one. With regard to the building trades—trade 
No. 1—including architects, plasterers, painters, plumbers, 
and gas-fitters, we are told that there are 129,432 people 
actively employed at this work in the metropolis, of whom 
103,000 are adults, and 91,000 are heads of families. 
With their families, the building trades population 
amounts to 432,905. 

The social position of the above is as follows :— 64°6 
per cent. are described as belonging to the “‘ lower classes,” 
v.€., one, or @ number of them, are living in a single 
room; 31°8 per cent. belong to the “ central classes,” 
living less than one person to the room ; and 2:1 per 
cent. belong to the “‘ upper classes,” keeping a number 
of domestic servants who amount to 1°5 per cent. of the 
whole. The number of wood workers—trade No. 2— 
including cabinet makers, carriage builders, coopers, and 
shipwrights, amounts to 68,075, of whom about 57,000 
are adults, and 40,000 heads of families. The families 
dependent raise the total to 188,537. Of these 68°5 per 
cent. are lower class, 29°3 per cent. central class, 1°3 per 
cent. upper class, and 0°9 per cent. domestic servants. 
The metal workers—trade No. 3—including engine and 
machine makers, blacksmiths, other workers in iron and 
steel, and workers in other metals, number 65,215, with 
about 54,000 adults, and 40,000 heads of families. With 
their families the total population is 187,571. Of these 
64°1 per cent. are lower class, 33°5 per cent. central 
class, 1°83 per cent. upper class, and 1°1 per cent. domestic 
servants. 

In comparing the figures relating to the above sections, 
the points that are likely to surpise the uninitiated are, 
firstly, that in three trades where amounnts of wages 
paid are very different, the social standing should be so 
nearly identical; and secondly the seemingly undue pro- 
portion of poverty prevailing in them This is the more 
remarkable from the fact that the greater portion of the 
unskilled labour is omitted from these statistics, to be 
dealt with later on under the heading of ‘‘ Labour.” The 
questions one would naturally be inclined to ask at this 
stage are:—If in two of the best paid industries of the 
country, building and mechanical engineering, two-thirds 
of the population are living in great discomfort and com- 
parative squalor, where does their money go to, and what 
state of things will be revealed when particulars are pub- 
lished with regard to the unskilled trades ? 

The statistical portion of the work is relieved by intelli- 
gently written articles by experts on the various subjects 
dealt with, some of the contributors being Ernest Aves, 
G. E. Arkell, G. H. Duckworth, Esme Howard, and 
Jesse Argyle. Although in some cases these portions of 
the book are not so convincing as the statistics, all the 
articles are interesting, and most are well written. They 
have the further advantage of acting as a distinct set-off 
against the tabular matter, which in great quantity is 
always fatiguing to the reader. In each section these 
articles deal with the state of the trade, its various 
branches and offshoots, the methods of carrying on the 
work, the teaching of apprentices, the rates of wages, im- 
provers, the chances of employment, the habits, fads, 
prejudices of the trade, the various organisations, and so 
forth; and occasionally some of the labour disputes are 
touched on. Some interesting and very clear diagrams 
form a feature of the present volume, and have for object 
to show the numbers and ages of those employed in the 
individual trades, as compared with the general average 
of employment in all the trades. 

Statistics require delicate handling, and the col- 
lection of them is difficult and arduous; and no doubt 
into a work on so colossal and intricate a subject 
erroneous particulars must occasionally find their way. 
But there is every evidence that no pains have been 
spared in getting at trustworthy figures, and no op- 
portunity lost of testing them when there was a 
means of doing so. We are inclined to think that 
Mr. Booth attaches too much importance to the par- 
ticulars furnished him by the various trade societies, 
which, even if correct as far as they go—and such 
is seldom the case—are not sufficiently wide-spreading 
to be taken as accurately coveringa trade. However, the 
Board of Trade up to the present has insisted on taking 
the trade union point of view, and as Mr. Booth's par- 
ticulars are to some extent drawn from this source, it is 
only natural that prominence should be given to it. 
There is also a tendency in the book to take for granted 
that labour-saving machinery, ‘which is the masters’ 
gain, has been the mechanics’ loss,” with which we can- 
not agree. For however much the introduction of labour- 
saving appliances may upset for a time individuals in a 
certain trade, their use has invariably increased the 
demand for labour in the long run by opening up new 
channels, and the mechanics who have to manufacture 
such machinery are the first to profit by its being brought 
out. We have, however, no wish to cavil at details with 
regard to a book the general excellency and utility of 
which-are beyond question. It will be invaluable to the 
serious student of social problems, while there is much 
in it that others, whose interest in these matters is but 
superficial and spasmodic, will be glad to know. The 
former will do well to carefully read the book through, 
and the latter can readily put their finger on the informa- 
tion their require, as the indices are full and well 





arranged. 





Mr. Booth, in his introductory notice in his first volume, 
stated that he trusted that, when finished, the series 
would result in “‘a fairly complete social and industrial 
analysis of the population” of London, and it is reason- 
able to suppose that with the completion of Volume vi., 
he will have attained his object. 


Der Zustand der Antiken Athenischen Bauwerke. Von Pro- 
fessor Dr. JosePH DurM. Fol. 18 pages. Berlin: W. Ernst 
and Son. 1895. 

Dvurine the summer of 1894, Athens was visited by earth- 
quake disturbances causing such damage to the ruins on 
the Acropolis that the Parthenon was thought to be in 
danger of collapse, and in consequence the author, on the 
invitation of the Hellenic Government, spent some time 
in examining the present condition of the ruins, as well 
as those of other buildings in the city, for the purpose of 
advising upon the steps necessary for their preservation. 
The result of his work is contained in the present report, 
which gives a detailed account of the principal defects 
discovered by the author after a minute examination of 
the structure, in which he was assisted by the local 
archeologists and the conservators of the antiquities and 
museums of Greece, the points dwelt upon being illustrated 
by a series of excellent sketches, and from it we are glad 
to find that the actual damage done by the earthquake has 
not been very considerable, being mainly confined to the 
fall of fragments of stonework previously fissured, and a 
loosening of some of the higher parts of the structure, 
which though not in immediate danger, are in a sufficiently 
unsafe condition to call for prompt measures being taken 
to ensure their continued stability. The preservative 
works recommended by the author are evidently the 
result of a minute and sympathetic study of the monu- 
ments under consideration, and such as are likely to 
meet with the approval of all who are interested in the 
preservation of these precious relics of ancient art, for 
the enjoyment and instruction of succeeding generations. 
With two of these recommendations as engineers we 
heartily agree; these are, first, the provision of proper 
drainage works for the removal of the rain water falling 
on the paved area of the Parthenon and other buildings 
with large exposed floor surfaces, and, secondly, the com- 
plete removal of trees and plants of all kinds from the 
structures. The conclusions of the report have been fully 
approved by the Government Commission, and the 
works recommended are to be taken in hand when the 
means are forthcoming, which, in such an impecunious 
country, may seem rather a vague assurance. Probably 
the author may be somewhat of the same opinion, as on 
page 13 he refers to the ancient custom of inscribing the 
names of pious donors on the columns of temples, as 
indicating a possible means of attracting funds for the 
work from the Philhellenists of later days. 


The Practical Surveyor: A Treatise upon Surveying. By 
Tuomas Hottoway. Second Edition. London: Horace 
Cox, the Field Office. 1895. 

Ir is a little surprising that there should be room for a 
new book on surveying, and that the new book should 
quickly reach a second edition. The surprise, however, 
vanishes upon a perusal of the book. The author sticks 
to his text and verifies his title. He occupies no space 
with trigonometry or algebra, which he does not find is 
necessary in his own daily practice of ordinary surveying, 
and he does, on the other hand, mention many of the 
little things concerning the necessities of and how to get 
to work surveying. How to take measurements of a 
piece of ground, and to plot them on paper so as to 
make a map of it, and the buildings or watercourses, or 
anything else upon it, is what he assumes people want to 
know. This is what he teaches. The title page says 
the book is specially arranged for the guidance of pupils, 
stewards, and the scholastic profession, and intending 
emigrants. Itcan certainly be recommended to those who 
wish to teach themeelves. 


BOOKS RECEIVED. 
Transactions of the American Institute of Electrical Engineers. 
Vol. xi. New York City, U.S A. Published by the Institute, at 
its offices, 26, Cortlandt-street. 
Verein Deutscher Ingenieure. Durch Erlass Sr. Majestit des 
Kénigs von Preussen vom 12 Dez., 1891, sind dem Vereine Deutscher 
Ingenieure die Rechte einer juristischen Person verliehen. Mitglieder- 
verceichnis : 1895. Geschiiftesjiihrung und Redaktion der Vereins- 
schriften. Berlin: W. Wilhelmesk, 80a. Kasse und Expedition : 
Jalius Springer, Barlin N., Monbijouplatz 3. 














CATALOGUES. 


Tue LUNKEN VaLVE Company, London,S.E. Illustrated Cata- 
logue of Brass and Iron Valves, Lubricators, and Specialties for 
Steam, Water, Gas, Oils, &c., made by the Lunkenhei Company, 
of Cincinnati and New York, U.S.A.; also that of the Lunken- 
heimer Company itself. 2 

Hans Renold, Manchester. Catalogue of Steel Balancing 
Chains.—This Catalogue forms one section—the fifth—of a series 

ublished by Mr. Renold, all illustrative of pitch chains of various 
Finds, and of the pitch wheels upon which the chains are to run. 
This section deals only with the form of chain specially made to 
run over pulleys for carrying balance weights, as in machine tools 
where one motion ora feed is effected by dead weight. It also 
relates to thcs3 balance chains used in some special tools, such as 
double spindle drilling machines, in which the spindle heads are 
caused to retire from their work in opposite directions by these 
chains wound two ways on a barrel. The Catalogue is very nicely 
got up, and Mr. Renold is to be commended for adopting the 
standard siz3 recommended for catalogues. 














THE INSTITUTION OF CivIL ENGINEERS, ASSOCIATION OF 
YORKSHIRE STUDENTS.—On Saturday, July 20th, the members of 
this Association paid a visit to the West Riding Collieries of Messrs, 
Pope and Pearson, at Altofts. On arriving the members were 
bospitably entertained to lunch by Mr. W. E. Garferthe, M. Inst. 

E., President of the Association, and managing director of the 
collieries, The party afterwards proceeded to inspect the surface 
plant, special attention being given to the elaborate screens where 
the best house coals are hand-picked upon travelling bands, and to 
the coal-washing plant recently erected upon Baum’s patented 
system. The air compressing, electric lighting, and winding plant 
were also inspected. 
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Figs. 11, 12, and 13—ELEVATION AND SECTIONS OF THE GREATHEAD SHIELD 
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WATERLOO AND CITY RAILWAY. 


(Continued from page 86.) 
THE contract for the construction of the line from Cross- a starting point for the shafts, but carries the engines, | put together at the bottom of the shaft. 
street—which is close to Waterloo Station—to the City, 


including the City Terminus under the roadway at the top | 
of Queen Victoria-street, was let in June, 1894, to Messrs. John | These are cast iron cylinders 16ft, internal diameter, and they | side of the same tunnel was commenced. Work on the City 


Mowlem and Co. This firm decided to do the whole of the | were sunk into the bed of the river till they had entered the | end of the down tunnel began on January 16th, and towards 
excavation from staging in the river; and proceeded at | clay to a depth of 13ft. When the contents of these cylinders | Waterloo on the 28th. 

once to drive piles, near the Surrey shore, just below low-water | had been excavated, the sinking of the shafts was continued. | 
mark, as shown on Fig. 4, page 83, last week. The distance of | This lower part was lined with 
the centre line of the railway from Blackfriars Bridge, at | 1ft. Gin. thick, followed by 17ft. of 2ft. 
the point where the shafts were sunk, is about 500ft. The | reached to the bottom of the tunnels. Th 
staging is 325{t long by 50ft. wide; the first pile was driven | brickwork is circular, like the cylinder; but the section is The two for the up and down tunnels, between the shafts 
on June 20th, 1894, and it was finished in November. The 
connection with the shore is by means of a foot bridgo from 
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15, Upper Ground-street ; but all spoil is removed, and the | being very nearly a square with rounded ends. This part of 
cast iron rings, and all other materials, are brought to the | the work was finished early in October, and the shields for 
| site by water. The large stage in the river not only serves as | driving the four headings were then lowered in pieces, and 


dynamos, air compressors, cranes, offices, and stores, | On November 26th, the contractors started on the up 
In August, 1894, the sinking of the shafts was commenced. tunnel towards the City, and on December 10th the other 


The Greathead shield has often been mentioned in THE 
rickwork, the first 10ft. being ENcrnrEr, but it has never been fully described nor illus- 
8in. thick, which | trated. Figs, 11, 12, and 13 show front view, section, and back 
e upper part of the | view of the shields used between the shafts and the City. 





gradually changed, so that at the bottom the shafts have two | and the Waterloo end are identical, except that they are 
flat sides, at right angles to the axis of the tunnels, the section | 7}in. greater in diameter than the one shown in illustra- 
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tion. The front of the shield is formed by a heavy cast 


iron ring, made in four segments, with flanges for boltin 

together. A steel cutter, lin. thick, in eighteen segments, an 

forming a continuous conical — secured to the casting by 
set screws, and projects 2fin. in front of it, At the back of 
the casting isa ?in. wrought iron en, in the middle 
of which there is a rectangular opening of 6ft. Gin. high by 
5ft. Gin. wide. This diaphragm is stiffened by 4in. by #in. 
strips riveted to it back and front, as well as by two 6in. by 


3in. by gin. channel irons at the back, Behind the diaphragm | 


is another cast iron ring, in seven segments, each of which 
carries the steel cylinder of a hydraulic ram. These are 7in. 
diameter by 22in. stroke. The back ends of the piston-rods 


are let into steel castings, which bear against the last finished | 


ring of the tunnel. By means of a circular tube from the 
hydraulic main, the same pressure can be exerted by all the 
rams ; or by working some of the presses and stopping others, 





the direction of the shield can be varied as may be desired. | 


When the pistons of the rams are out to their fullest extent, 
they are protected from any dirt or stones that might other- 
wise fall on them by # cylinder formed of two Hin. steel plates 
which surround the shield, and extend backward over the 
finished portion of the tube ; 4in. clearance being left between 
the outer side of the cast iron ring and the inner side of the 
steel plate. 


pages) at the top of the stage. Figs. 14 and 15 show 
side and end elevation of one of these locomotives. The line 
is worked on what is known as the “ double-trolley ” system, 
and with an effective pressure or difference of potential of 
about two hundred volts. The wooden block which carries 
the two insulators is bolted to a transverse flange of the 
tunnel tube, two of the holes for bolting the sections together 
being used for that purpose. On account of the difficulty 
which it was anticipated would be experienced in reversing 
the locomotive with the ordinary under-running trolley 
construction, in consequence of the limited head-room, 
it was decided to use an over-running two-track trolley 
carriage, hauled by means of a twin flexible cable. This 
arrangement also rmits the use of the main line 
trolley wire at sidings, the “angle of pull” of the 
cable on the trolley carriage not being sufficient to cause 
any trouble in this respect. The B rs. of the line is 
18in., and the locomotives are designed to haul a load of five 
tons at a speed of seven miles per hour on the level, and three 
miles per hour on a gradient of one in sixty. Each locomo- 
tive is fitted with a Siemens H. B. 8/10 motor, carried upon a 


| strongly built wrought iron frame, and geared to the driving 
| wheels, which are coupled by means of double reduction 


—bevel and spur—gearing, enclosed in an oil-tight case. A 


| rod attached to one of the brake levers operates the starting 


Whether working under compressed air or not, a heading | 


is always dug out and timbered in advance of the shield 
—see illustration, page 82. 
varies according to the nature of the ground; whilst in the 
clay, and before using compressed air, it is 7ft. high by 5ft. 
wide in theclear. The timbering for this is composed of 4in. 


The size of this heading | 


and regulating switch by means of a rack and pinion, so 
adjusted that it is impossible to apply the brakes whilst the 
current ison. This arrangement also enables the locomotive 


| to be driven from either end with equal facility. The regula- 


by 1lin. head trees, 3in. by 1lin. side trees, and hard wood | 


toot-blocks Qin. by 9in. by 3in. The shield, except when a 
change of direction is necessary, is pushed forward equally 
by all the hydraulic presses for 20in. The seven segments 


tion is accomplished by means of resistance steps in the usual 


| way. There is also —s switch, a main current emer- 


le To the 


gency switch, and fuses of the double 
turns so that it 


reversing switch is geared a lamp, whic 


| always exhibits a red light in the direction in which the 
locomotive is travelling. Instead of a whistle, there is a 
pneumatic signal horn. The whole is covered by a galvanised 


and key-piece, which form a complete ring, are then lifted | 


into place and bolted up. These castings are made by Messrs. 








sheet iron canopy, as shown on drawing, and there is a sand- 
box, which is found useful on the gradients. 
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Figs. 14 and 165—ELECTRIC CONTRACTOR'S LOCOMOTIVE 


machinery designed for the purpose, and all segments 
of the same sized rings are interchangeable. The weight of 
each complete ring is 1:81 tons for the larger size and 1°73 
for the smaller. As a rule, whether working under com- 
pressed air or not, two complete rings can be put in per shift; 
occasionally three have been done by a day and three by the 
following night shift, which gives a progress of 10ft. in the 
twenty-four hours, but this is exceptional. The number of 
men in a heading is twenty, and when compressed air is used 
there are the lock-keepers in addition. The total number of 
men employed on the works at present is about 200. 

Directly a ring is in place grouting, composed of three 
poste of blue lias lime to one of sand, is injected through 

oles left in the centre of each plate by means of a patent 
grouting apparatus, known as a “ bougie.” This consists of 
an iron drum, in which the lime and sand are mixed with 
water; and then, whilst a handle is continually turned, to 
keep the mixture homogeneous, air at a pressure of 50 lb. to 
the square inch is admitted, and the grouting is thus forced 
through a hose into the vacant space behind the ring, which 
it completely fills. This machine was illustrated in THE 
ENGINEER of November 7th, 1890, page 385. It may here be 
remarked that Mr. Greathead’s invention, as used on the 
City and South London Railway, and on numbers of other 
tunnels which have been constructed since, consists in the 
combination of cast iron lining, shield excavation, compressed 
air, and compressed air grouting. 

When working near the shafts, the spoil was shovelled 
into skips which stood on low platform wagons, pushed by 
hand to the shafts, hoisted by steam cranes to the platform, 
and emptied into barges—see drawing, page 81, last week. 
As the tunnels advanced, another form of skip, without 
handles, was used, as those shown in the drawing could 
not pass through the air locks. The haulage is now done 
by means of electric locomotives. These have been made 
by Messrs. Siemens Bros. and Co., and were especially de- 
signed for this work by that firm. Two are in use at present, 
and a third is on order. The current is supplied from the 





The air lock, shown in Figs. 16 to 18 (p, 114), and also 
on pages 81 and 85, last week, has been specially de- 
signed by Messrs. Mowlem and Co. for this work. It 
consists of a wrought iron cylinder 5ft. Qin. internal 
diameter and 13ft. long, made of din. plate, and stiffened 
with T iron rings. A wall of brick in cement, 6ft. 2in. thick, 
is built across the tunnel; and into this wall not only the 
air lock but the various pipes shown on the drawings are 
built. These consist of a 12in. pipe for materials, a 12in. air 
main, & 2in. compressed air pipe for grouting, a 2in. water 
pipe for ditto, a 3in. water outlet for drainage, if necessary, a 
2in. pipe at the top for the electric pump, telephones, and 
electric lighting wires; and a spare pipe 6in. diameter, with 
a blank flange at either end. This last pipe has been pro- 
vided as an extra —— in case of an accident to any 
of the other conduits. The air main is carried along the 
completed portion of the tunnel near the top, being sup- 
ported by wrought iron brackets bolted to the flanges. The 
tube for materials has a clear length of 30ft. between the 
valves. This was necessary in order that rails might be 
passed through it for extending the line. The doors of the 
air lock are of cast iron, ljin. thick, stiffened all round with 
webs. They both open towards the pressure, so that they 
must remain closed whilst the pressure is being equalised. 
Valves for regulating the pressure can be worked either from 
the inside or the out: when people pass through it is neces- 
sarily worked from the inside, and is so set that the change 
must take at least a minute and a quarter; but when only 
trucks are being it is more rapid. 


By a clause in the Act, the Waterloo and Railway, 
when passing under the Metropolitan Dist: ilway, or 
within thirty yards of it, must do such undegpinning, or 
make such use of compressed air, as the engineer of the 
District Railway shall consider necessary. Under this 


clause the District Railway called on the engineers to 
use compressed air when passing under their line, between 
the Temple and Blackfriars stations, and for thirty yards 
on either side. This extended from the Embankment, 





opposite the Royal Hotel, to the centre of New Bridge-street. 
As it is not likely that compressed air will be n at any 
other portion of the line between Blackfriars and the City, 
Mr. Galbraith made a suggestion by which one air lock 
would be sufficient for both the up and down lines. The 
arrangement made is shown on Fig. 19. The air lock was in 
the up tunnel only ; the down tunnel being closed by a solid 
brick bulkhead, pierced only by the airmain. Parts of three 
rings were removed from the sides of both tunnels, and 
between these es opening was built, through which 
a line of rails was put down connecting those in the two 
tunnels. By this means one air lock served for both lines, 
and when the thirty yards limit had been reached, bulkheads 
and air lock were removed, and the latter will shortly be 
utilised for the Waterloo end of the up line. 

At the Waterloo end of the down line the use of compressed 
air was commenced at the same date as at the other end, 
May 22nd, the pressure being about 71b. or 8lb. As this 
tunnel is nearer to the water-bearing ballast which covers 
the clay than any of the others, and will be the first to 
enter it, timbering was at once commenced. The heading, 
which is kept two rings in front of the rest of the excavation, 
is 6ft. by 3ft. in the clear, the top of the head-tree level 
with the top of the shield. Small piles are driven ahead hori- 
zontally into the clay. From the centre downwards there 
are poling boards, l4in. thick, for 4ft. Gin. on each side. 
These are carried by leg boards against the face, the tops being 
cut to the sweep of| the shield. The leg boards stand on an 
llin. by 4in. waling, which is strutted against the front of 
the shield, at a height of 6in. below the top of the door. 
When this part of the timbering is in place the excavation 
is contenael below it for about 4ft., when a second waling is 

laced across and strutted against the front of the shield as 
fore. Poling boards are then placed from upper to lower 
waling. Finally, the excavation is continued down to the 
level of the bottom of the shield. In order to be able to 
remove the strutts between the shield and the walings, 
which serve to keep the latter in their places, two upright 
timbers, 1lin. by 4in., known on the works as “ soldiers,” are 
placed against the walings, and a beam 10in. by 10in. is 
placed right across the tunnel, three rings back, and is 
wedged firmly against the sides. From this cross beam two 
raking strutts are placed against the centre of the soldiers 
and wedged up tight. The temporary strutts, or “stretchers,” 
from the shield to the walings are then struck, and the shield 
is pumped forward for 20in. One ring is inserted and 
grouted, and then the shield is moved forward for another 
20in., and another ring is put in place. As soon as this has 
been grouted the excavation and poling proceed as before 
for another 40in. 

The method of setting out the curves is by means of rods 
on either side of the tube. It was mentioned last week that 
though the separate segments which form a ring are planed 
at the joints, each complete ring has a packing of creosoted 
wood, gin. to 4in. thick, between it and the next one. By 
varying the thickness of this packing, it is possible to direct 
the course of the tunnel as may be desired. On a five-chain 
curve radial segments have been necessary, as the sections 
are 1ft. 8}3in. wide on the outer radius, and lift. 7j$in. on 
the inner. The tubes, when completed, are to be lined with 
concrete; and this part of the work is being done at present 
down to the level of the temporary rails. The mixture used 
is one part of cement to six of ballast ; but for filling in the 
key-piece, the proportion of cement is increased, and sand is 
used with fine t. A special —— has been made for 
filling these top pieces. A box with wooden sides, and a false 
bottom of sheet iron, is hung by stirrups from the bolts. 
This box, before being placed in position, has been filled with 
the exact amount of concrete which one key-piece will hold. 
Two rollers, worked by a lever handle, raise the false bottom, 
so as to cause the concrete to enter the key-piece. The plate 
is held up by pins passed through the stirrups; then, wedges 
being nak the sides of the boxes are withdrawn, but the 
stirrups and plates are left up for twenty-four hours. From 
the floor level, up to 20in. of centre, the concreting is done 
with boards in the usual manner—see illustration, page 82; 
for filling in these last 20in., cross lagging is used. e joints 
between the sections are pointed with a mixture of three parts 
of Portland cement to one of fine sand. 

At the stations at both ends of the line, the two tubes will 
run into one, which will have a diameter of 23ft. The engi- 
neers have not yet made a decision with regard to the per- 
manent electric system which is to be adopted, as they wish 
to be free to avail themselves of any new improvements. 
They estimate that the journey from station to station will 
take four minutes, which would give an average speed of 22 
miles an hour. 

The up Waterloo tunnel is now under Stamford-street, 
between Prince’s-street and Duke-street, and is still wholly in 
the clay. The adjacent tunnel which, as described above, is 
being worked under compressed air, has reached Broadwall. 
Going towards the City, the two tunnels have not quite 
reached the London, Chatham, and Dover Railway Company’s 
bridge ; but now that they are clear of the District Railway 
Company, and the asir-lock has been removed, locomotives 
can be used in both tunnels. As they are of the smaller 
section, greater speed of construction is possible, and a speed 
of three rings per shift, or 10ft. per twenty-four hours, is 
being maintained. 

The deck of the stage is 7ft. 3in. above high-water mark. 
The machinery carried on it comprises one 5-ton, two 3-fon, 
and two 2-ton cranes; four 100-horse power boilers, locomotive 
type; three dynamos, 100 volts and 112 ampéres; one ditto 
200 volts and 112 ampéres; two 250-horse power sir com- 
pressors, by Messrs. Markham and Co., of Chesterfield. The 
compressed air receivers are under the staging 

Messrs. Mowlem and Co.’s engineer in charge of this con- 
tract is Mr. Wm. Rowell. Mr. Rowell, assisted by Mr. C. 
Campbell, Stud. Inst, C.E., has worked through and checked 
all the triangulation which had been déne by Mr. Dalrymple 
Hay, as described last week. 








City AND GuILDs oF Lonpon InstituTE. — The diploma of 
‘* Associate of the City and Guilds of London Institute” has been 
conferred by the council of the Institute upon the following matri- 
culated students who have this year successfully completed the fail 
course of instruction at the Central Technical College :—Civil and 
mechanical engineering—H. 8. Andrews, F. G. Arnould, J. E. 
Chapman, H. E. Fenwick, C. 8. Hainworth, E. W. Hainwortb, 
> i. M. Hewett, E. W. Hummel, F. T. W. Lewis, F. E. Morgan, 


Reeves, H. Robinson; applied physics and _ electrical 
engineering—J. M. Baar, S. Beeton, C. Brandeis, W. M. Carver, 
A. D. Constable, S. Gilford, F. S. Grogan, A. C. Hanson, G. 8. 
Hewett, C. D. La Maistre, P. G. Phelps, W. Reilly, W. Robertr, 
H. G. Solomon, R. J. J. Swann, C. P. Taylor, E. L. a L. 


Webb, N. J. Wilson ; applied chemistry—W. G. Bennett, 
Davis, W. T. Gidden, C, Revis, E. M. Rich, P. Spencer. 
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AN AUTOMATIC STOCKING-KNITTING MACHINE. 


Ovr attention has been directed to a machine which is 
interesting on the score of the ingenuity it displays, and its 
much more important property of supplying a want. We 
illustrate it herewith. As can be seen, the machine is port- 
able, and can be clamped to the side of a table without 
difficulty ; an especial feature, which enables the machine to 
provide home employment. 

The action of the machine is automatic. By turning the 
handle at the right of the illustration, yarn is drawn 
off the bobbin at the left, and fed to the needles, which form 
loops similarly to hand-knitting, except that the machine- 
made loops have the advantages of a perfect tension and a 
regular length throughout, thereby securing to the fabric an 
evenness which hand work cannot give. The weight and 
dimensions are about the same as those of an ordinary sew- 
ing machine. We have bad an opportunity of seeing the 
machine at work. It is certainly a pretty piece of mechanism, 
and, at the same time, astonishingly simple, and in the hands 
of a skilful operator turns out the work very fast, one sock 
being completed in a quarter of an 
hour, according to our own timing. 

The handle to the right does the 
work of carrying the wool to the nee- 
dles, which are used either all together 


at this point, leaving an insufficient supply for the rest of the 
grate. That this is the case may readily be seen by examin- 
ing a grate bar, the fact that the front end is often more 
burnt than the back proving that the former is not so much 
cooled down by the entering air. 

The accompanying longitudinal and transverse sections of 
an outside-fired boiler furnace show the method adopted by 
M. J. Wagner, of Paris, for effecting a distribution of the air 
over the whole layer of fuel, causing, it is alleged, the quantity 
of air to arrive at each point in the grate commensurately 
with the combustion at that point. With this object, the 
space between the grate and the floor is divided into two 
parts—N and P—by a horizontal plate and a series of 
louvres p p, pivoting on central axes z y, and connected by 
articulated links R S with the rod T, by which they may be 
shifted so as to admit more or less air. Moreover, thelouvres 
may be made of a width increasing from front to back of the 
furnace, in order to admit more air in front than at back, 
where the draught is strongest. 

While the quantity of air strictly necessary for combustion, 
that is to say, about ten times—by weight—that of the coal 





or partially to suit those parts of the 
sock where the numbers of thestitches 
to successive rounds are not uniform, 
the thread being directed in these 





cases by the operator with the left 
hand, who exercises his or her judg- 
ment in limiting its scope. Where it 
is all plain sailing, as from the toe- 
joints to the top of the instep, where 
the diameter, so to speak, is uniform, 
or at the leg, the handle is turned in 
continuous rotation, all the needles, 
as the thread is served to them, per- 
forming their stitch movements at the 
right moment, by the action of an 
annular cam with one projection, 














within the outer cylinder, and there- 
fore invisible in the illustration. For 
the ribs above the instep a separate 
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clamped to the machine, the needles 
of which radiate and work in and out 
from the centre in combination 
with the movements of the per- 
pendicular needles. Two threads, 
such as a 4-ply and a 2-ply, or three threads of 2-ply 
can be knitted at one time, which enables the heels and toes 
of socks or stockings, and any part liable to wear, to be 
spliced or made extra thick. The machine is fitted with a | 
geared counter for indicating the rows knitted, and with 
tensions for adjusting the length of the plain and the ribbing 
stitches. Both adults and children’s sizes of hosiery can be | 
turned out by the same size of machine by changing the | 
needle cylinder. These cylinders carry 144 needles, when silk | 
yarn is used, and 80 needles for Scotch fingering yarn. 

The machine is being introduced by Mr. John White, of | 
28a, Great St. Helen’s, E.C. 
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WAGNER'S FURNACE GRATE. 





Ix most boiler furnaces the air necessary for combustion is | 
introduced through the ashpit underneath the layer of fuel; | 
and, as the back of the grate is in the most direct line of | 
draught, and also where combustion is most active and the | 
temperature highest, the greater portion of the air rushes in | 
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WAGNER'S FURNACE GRATE—LONGITUDINAL SECTION 


burnt, about one-half that quantity of air is also admitted, 
after being heated, above the layer of fuel. For this purpose 
there is, at the end of the grate, a kind of supplementary 
bridge B, consisting of a hollow casting, protected on the 
grate side and at the top by firebricks; and in the back of this 
casting are the apertures c c c, the size and number of which 
are proportioned to the width of the furnace. In each of the 
side walls, at the height of the grate, and parallel with it, is 
bedded & hollow casting, divided by longitudinal partitions 


| into three compartments G, L, and H, of which G com- 


municates with the outer air in front and with the hollow 


| supplementary bridge at the back, the air admission being 


regulated by a small damper in the front plate, F. The 
middle c artment, L, has openings, K K K, in the top at 
intervals, size and number depending upon the length of 
nd the inner compartment, H, communicates in 
front wil e outer air, the admission being also regulated by 
a damper, and at the back with the middle compartment L. 
Establishing communication between the ——— 
G and H with the atmosphere permits the introduction of 
air, heated in its passage, on to the top of the grate by the 
apertures cccin the hollow supplementary bridge, and by 





the apertures K K K at the sides of the grate. Owing to the 
curved form given to the bridge D, the air passing between it 
and the supplementary bridge B is forced to “wo & course 
opposite to the direction of the draught ; and the air arriving 
by the side apertures K K K is deflected by the baftles 
M M M, so as to bring about an intimate mixture of the air 
with the gases of combustion. Cleaning the space between 
the two bridges is facilitated by the cast-iron box r and the 
door u, which close the space behind the bars, while that in 
front of them is closed by the plate E. 

The large sectional area afforded to the entering air by the 
grate permits of the bars A being placed very near together, 
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WAGNER’S FURNACE GRATE—TRANSVERSE SECTION 


less than jin. being generally sufficient space between 
them, so that slack and refuse may be burnt; and the fire- 
hole door need be opened less frequently owing to the me- 
chanical stoking arrangement worked by the handle Q. 








THE NEWARK 


THE buffer which we illustrate herewith has been designed 
with a view to facilitate the removal or renewal of the buffer 
plunger or springs from the cylinder without detaching the 
cylinder from the vehicle. This can be done by removing the 
set screw—clearly shown in the cuts-—and releasing the balls, 
one after the other, by turning the buffer round a quarter of 
a turn after the release of each ball, until all four have 


BUFFER, 





NEWARK CARRIAGE BUFFER 


dropped out of their respective grooves. It is claimed for this 
design by Mr. John Weddington, sole licensee, 35, King 
William-street, E.C., that by the use of anti-friction balls 
perfect freedom of stroke is obtained, and the wear being 
taken by the balls instead of on the buffer cylinder is a great 
saving, as new balls can be fitted, thereby rendering the 
renewal of the buffer cylinder unnecessary. When old or 

















NEWARK LOCOMOTIVE BUFFER 


broken eprings are removed and new ones fitted, the compres- 
sion can be put on the springs, as shown on the accompanying 
drawing. The buffer plunger is then put into the cylinder and 
the ball and set screw replaced. This buffer has been speci- 
fied on over seventy locomotives recently let by the Manches- 
ter, Sheffield, and Lincolnshire Railway to Messrs. Beyer, 
Peacock, and Co., as they have been found to give most satis- 
factory results after several months’ use. 








DREDGERS AND EXCAVATORS ON jTHE 
BALTIC CANAL. 


WirH the engraving on page 110 we commence this week 
the publication of a number of illustrations and of the 
dredgers, excavators, and pulverising hydraulic discharging 
excavators constructed at the several works at Utrecht, 
Slikkerveer, and Grace-Berlieur, of the firm of M. A. F. 
Smulders. At Mr. Smulders’ works a large part of all the 
plant of these several kinds, and the barges used in the con- 
struction of thecanal, were built, and we are indebted to him for 
a large number of drawings which we shall reproduce in future 
numbers. The engraving we publish on page 110 shows one of 
the large floating excavators with double hull working in marshy 
ground in Section VI. of the Baltic Canal, and taking a trans- 
verse cut the width of thecanal, thespoil excavated being broken 
up and carried by water through a long pipe carried by a high 





antry and suspending ropes. We shall publish full partiou- 
om of this excavator when illustrating by detail drawings. 
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’ q | are carried on a bridge spanning those platforms; while | the local road trains can enter by any of those numbering 
SIGNALS AT LIV ERPOOL-STREET TERMINUS. | those for platforms Nos. 6 to 18 are bracket signals, of various | from 1 to 14, and from the suburban road by those numbering 
We have already dealt minutely in our pages with the 























—aoe 





cross-over 


designs. Each platform is provided with an engine-shunt | from 1 to 6, either in or out, by means of the “scissors” or 
recent extensions of the Liverpool-street Station, which the | 9‘, for engines running out of the platforms into the ong 


out in order to meet the demands of their largely increased forms, there are also follow-on shunt arms, for engines which 


traffic. If the reader will refer back to THz ENGINEER of 
June 8th, 1894, he will find a plan given there of the station 





Great Eastern Railway Company fond it necessary to carry ing docks ; while on the east side, from Nos. 11 to 18 


ints at AandB. There is also an “‘ emergency” 
suburban double-track line, Nos. 13 and 14, which is used in 
cases of breakdown, or when Bethnal Green Station is not 





as at present arranged, the line A B D serving as the line of 
demarcation between the old station andthe new. This plan 
shows that the addition of the four new platforms, Nos. 8, 9, | 
10, and 11, numbering from the west side of the station, | 








Fig. 1—THE 


“NEW” WEST BOX 


almost doubled the size of the station. The whole extension, | 
estimated lineally, commences opposite New-street, near the | 
junction of Liverpool and Bishopsgate-streets, and terminates | 
at Worship-street in Norton Folgate, a total distance of | 
1700ft. The up-home signals, numbering thirty-four arms, | 
are on a gallery which spans the track just beyond the | require to follow the outgoing train down to the shunt horse 
Worship-street Bridge. These signals are divided into three | boxes, &c. 

groups, serving the up through, up local, and up suburban lines | The station under the old arrangement consisted of twelve 
respectively. Each group is duplicated in miniature on the | platforms, extending from what is now No. 1-10, which was 
further side of the tunnel leading from Bishopsgate, in order | controlled by a box standing on the site of the new west box, 
to give the drivers ample warning of the state of the actual | containing a locking frame of 100 levers, erected by Messrs. 


Signal Slides Stand 
Fig. 4—MESSR8&, 
























Signals across at A.B. 
Repealed at Bishopgate S‘ 


Fs Signals across 
at C.D 








normally Locked 
McKENZIE AND HOLLAND’S FACING 


POINT DETECTOR AND LOCK 


available, The present installation consists therefore of two 
boxes, the west being the governing, and the east a subsidiary 
cabin. By this arrangement the control of the whole station 
is given to one cabin. This is done by an interlocking 
arrangement between the two boxes, so that before the east 
box signalman can receive a train he must have permission 
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Fig. 2—THE SIGNALLING SYSTEM OF LIVERPOOL STREET TERMINUS 


home signals on Worship-street bridge. On the through 
line an up-distant signal is provided, and also a slot on 
Bishopsgate up through starting signal, so that a train may 


be held at Bishopsgate while another train is standing at the | 


Worship-street]bridge. On the local and suburban lines the 





38—COMBINEO CAM AND TAPPET LEVER LOCK 


Fig. 


working is somewhat different ; on these lines trains are not 
p4rmitted to draw up at Worship-street, but are always held 


McKenzie and Holland, in 1874, and extended by them in 
1891 to 137 levers. This old machine worked continuously 
until April, 1894, 20 years, during which time it has been 
computed that it has worked 6,400,000 trains in and out of 
the station, necessitating 76,800,000 movements of the levers. 


| We believe that this machine never broke down once during 


that period, notwithstanding the enormous amount of work 
done by it. On its removal from Liverpool-street it was re- | 
arranged to suit Yarmouth Southtown station, where it is 


| now working. 





at Bishopsgate starting signal until the road to the proper 
platform in Liverpool-street station is clear. The outgoing 
starting signals at Liverpool-street from Nos. 1 to 5 platforms 


| in a temporary cabin on the West side. 


| any of their employés. 
| levers which it contains is as follows :—Seventy running 


The contractors commenced the work of adaptation on 


| January 1st, 1894, and by the following April had completed | 


the connections of 136 levers of the East box, and 56 levers 
Between April and 
July, 1894, they succeeded in erecting the new cabin, i.e., 
the West box, with the frame and connections, which last 
item took seven days to carry out, and on the 2nd of July, 1894, 


| the West box, shown in Fig. 1, was opened. The short time 
| in which this work was done Messrs. McKenzie and Holland | 


claim to be a special feature which has never hitherto been 


| approached upon similar work, as, notwithstanding the un- 


interrupted maintenance of an exceedingly heavy traffic, the 


| work was carried out without accident or personal injury to 


The present disposition of the 240 


signals, twenty-six engine shunt signals, ten discs, fifty-three 
points, fifty-two facing-point locks, six ground-frame bolt- 
locks, four interlocking bars, one gong signal, four inter- 
locking levers, two disengaging levers, and sixteen spare. 
Fig. 2 is a complete plan of the existing signalling sys- 
tem. It will be seen that the signalling is so arranged 
that all platforms can be used either for arrival or departure, | 
as desired. Ordinarily, that platform which serves lines Nos. | 
11 and 10 is the main line arrival platform and those serving | 
lines, Nos. 7, 8, and 9, are main line departure platforms. A 
great feature isthatlocal trains canenter practically any partof 
the station. Following the tracks from the left-hand side of | 
the plan, it will be seen that from the “ through ” road trains 
can enter by any of the lines numbering from 7 to 18; from 


from the west box. The west box cannot, however, in grant- 
ing this permission, move any of the points or signals con- 
flicting with the operation that the man in the east box is 
carrying out; but when the operation is concluded the east 
box replaces his levers, and the west box locks him up again. 

There is a sufficient amount of ingenuity displayed in the 
design of the various mechanisms to call formention. Figs. 3 





Fig. 5—-DUPLEX DETECTOR LOCK 


and 4 furnish two instances of this, the former illustrating 
Messrs. McKenzie and Holland’s patent combined cam and 
tappet Jever lock, the principle of which is as follows :— 
The locking point on the lever is directed by the cam C 
towards the plate, and away from the lever fulcrum, thus 
increasing the sensitiveness and security of the lock, The 
locking bar B, owing to the cam action, thus has a movement 
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of about 2}in. instead of the usual full stroke of the lever 
when linked direct. The advantages claimed for this are the 
obviation of double plungers, &c., and the impossibility for 
the notches in the plunger rods in one trough to interfere 
with the locking in another. 

Fig. 4 shows in plan Griffiths’ patent facing point detector 
lock, as applied to the seventy-eight sets of facing points in 
this station. It will be seen that the bolt between the lines 
actuated by the lock-bar releases the signal slide, which are 
shown locked—their normal position—only when the switches 
bolt and bar have performed their complete functions. For 


locking self-acting loop points at long distances the points | 


stand free to admit of trains running through them trailing 
way, but the signal slide for the way stands locked, and the 


home signal can only be lowered when the switches have | 
been properly bolted in position, and the bar and bolt as | 


before. Where points are worked from the cabin, as here, 


a much longer loop is thus obtained for passing trains. | 
Fig. 5is reproduced from a photograph taken in the Liverpool. | 


street yard of a duplex pattern of this detector for three-way 
switches. It is generally boarded over to protect it 
from couplings. 


In a great yard such as this, the statistics of the amount | 
of material used are astonishing. Here we have no less | 
than 40,500 yards, or over twenty-three miles of steel signal | 


wire, the angles necessitating the use of 2300 yards of chain, 


passing over 1750 angle pulleys, varying from Sin. to 12in. in | 


diameter. There are also eleven miles of point rodding, 
gearing with 1640 cranks. 


It should be remembered that the Great Eastern suburban | 
traffic is not only the largest in the world, but also the most | 
It carries at present over 80,000,000 | 


rapidly increasing. 
passengers per annum. 








A MAGNETIC CLUTCH. 


Now that the advantages of electrical transmission of | 


power in workshops in place of heavy belting and gearing 
have been recognised, a magnetic clutch for each of the 


separate machines has become desirable, as it occupies less | 


space than the fast-and-loose pulley arrangements, is also 


less costly, and is much more satisfactory in working. The | 


most economical results are obtained from a motor of fair 
size, driving @ short line of countershaft from which the 
machines are driven, in preference to small motors for each 
machine, which are more expensive in first cost, and neces- 
sarily less efficient in conversion of energy. The clutch 


illustrated by the annexed engraving has been designed by | 


Major Holden, F.R.S., and Messrs. Drake and Gorham, 
and the size represented is capable of transmitting at 350 
revolutions per minute 3-horse power in regular work, the 
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a mean of the results arrived at by using other old formule of 
Blackwell and Neville’s, and might used with less trouble in 
calculation, with due allowance for incrustation. In practice ‘‘one 
inch is added to the diameter got by formula, and the next even 
inch above this is taken for fhe diameter required.” ‘This is a 
rough rule found to work well with pipes above a foot in diameter. 
But by comparing the value of m in the following table and the 
one published in your last issue, it will be seen that the allowance 
for incrustation to be provided for pipes calculated by Eytelwein’ 

formula should be from 





2in. to Sin. Eyual to din. 
5in. to 8in. re gin, 
9in, to l4in. .. ss lin, 
| 1din. to 23in. ... af 2in. 
23in. to 36in. ... va 3in. 
37in. to 48in. ... % 4in. 

Above 48in. 9 5in. 


Taking example (1) in my letter in your Jast issue, where the figure 
13,044 is less than that against 24in. pipe, whereas it is in the 
following table greater than the figure against 26in. and less than 
against 28in., .e, against 27ia. So 3in. is to be allowed for 
incrustation to 24in. pipe calculated by Eytelwein’s formula, 
| &e, &e. 




















| d ti m d ¢c m 
laches Inches 
1 567633 | 2°675 || 17 77°979 4 389 
1 62° 062 8079 || 18 78°098 5 o72 
2 65"436 17-485 || 19 78° 204 5818 
24 67°751 31°617 20 78°3.1 6 617 
3 €9°428 517126 2t 73°391 7 413 
f) rm | sw | Bie | ah 
(eae . 13° oO 
| 44 72586 1477190 || 24 78°615 10 4°9 
. 73-216 193°33 | 26 78-741 12,820 
5] 73°861 247°49 i 3s 78°84 452 
6 | 74°255 209-28 | 80 78-934 18 810 
3 | goes | ose || 84 | 70-08 | a5.16R 
Bs yA ie . 
9 | 76-101 875°49 36 79°149 £9 039 
| 20 76°487 1142-40 | 4 79°304 42 oss 
1 76°830 1456°3 | 79°420 59,88 
12 77078 1815°9 | 54 79°514 £0480 
|} 18 | 77292 22° 4 | 60 79° 584 104,824 
14 | 77°508 2685°0 66 79°639 138,114 
} 15 | [77-682 «| gsigT-4 | 72 79° 694 165,583 
| 16 | 77°885 8764°7 * 
| 
= sad aera 
It is needless to add that m has been calculated in the above 


table for discharges in cubic feet per minute. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
Sinking caisson foundations.—The use of caisson foundations has 
| been extensively adopted for the enormously high office buildings 
| now so common in our large cities, and are sunk either as open 
caissons or by the compressed air system, according to the character 
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expenditure of electrical energy being, we are informed, less 
than 20 watts during the time that the clutch is in action, at 
other times being nil. Simple forms of switch have been 
devised for starting and stopping, one form being similar to 
the arrangement at present in ordinary use with fast and 
loose pulleys, where pulling one cord starts, and the other 
stops the machine, and another form, which is actuated by 
one cord only, the switch being put on and off by alternate 
pulls of the cord. Current is conveyed to and from the 
annular coil in the disc magnet by brushes, or collectors, in 
contact with the grooved rings shown in section. 








TABLE FOR FACILITATING CALCULATION OF 
DISCHARGE VELOCITY AND DIAMETER OF 
PIPES BY D’ARCY’S FORMULA. 

THE following has been sent by Mr. N. N. Mitra, LE., late 

Assistant Engineer, P.W.D., Burma, to /ndian Engineering :— 
The recent experiments of M. D’Arcy, the celebrated sanitary 

engineer of Paris, show that the coefficient of friction » may be 

< in terms of the diameter of the pipe unlike Da Brat, 
ytelwein, and others who deduced the value of u in terms of 
ve'ocity in the pipe nearly a century ago. 
D'Arcy expressed uw = ‘01 (1 + ™) for old incrusted cast 
iron pipes. His formu'x are :— 
/ 2¢ . 
V 22. Jre=y ade [putting r=4]. « (1) 


Q = 69 


ard _ xd? c a 
gee 8 ads cae 
Where Q = discharge in cubic feet per minute for old cast iron 

2 pipe ; 
V = velocity in feet per second 
d = diameter of pipe in feet ; 
ry = hydraulic mean radius = g in feet ; 


s = sine of slope = , (both / and / in feet) ; 
c = (2g + mu) 4 = coefficient of velocity in pipe. 
The equation (2) might be put in the following form :— 
Q =m Js ee Boe 2 » (3) 
and by calculating m, which is constant, for each pipe we have the 
following table, in which also the value of c for each pipe is given. 


For the present we must depend on D'Arcy’s and Kutter’s formule 
for economy in pipe design, though they are complicated to deal 


with, as we have to find out the diameter of each pipe with refer- 
ence to its own coefficient. Eytelwein’s formula is very _ 
having a single coefficient, and, moreover, gives a result which is 



































of the material met with, and also according to the character 
of the surroundings, special care to prevent caving-in or movement 
of the material being necessary when the site for the new building 
is surrounded by other large buildings. In the foundations for 
the sixteen-storey Johnston Building, in Broad-street, New York, 
@ new process of sinking the caissons has been used, and for the 
first time in foundations for buildings, It consists essentially of 
sinking open steel cylinders by means of water-jets issuing from 
hollow castings bolted to their lower edges, The cylinders in this 
case are about 27ft. long and from 6ft. to 13ft. diameter, accord- 
ing to the load which the contained fonndation has to support. 
They are heavily weighted, and are sunk through a stiff quic d 
soil to rock 40ft. below the street level, the time being from two 
to ten hours for each cylinder, as the contract required the 44 
caissons to be sunk in 50 working days. The enclosed material is 
then excavated, a concrete bottom put in, and the space then filled 
with brick masonry up to the base support for the columns of the 
buildiog. The total weight on the foundations will be about 
30,000 tons, varying from 342 to 1040 tons per column, and the 
cylinders are proportioned to limit the preesure to 134 tons per 
square foot on the brickwork and 15 tons per square foot on rock, 
The process is claimed to be quicker, cheaper, and more reliable 
than others suitable under the same conditions, and is especially 
— for the foundations of heavy buildings on treacherous 
soils, 

Massive concrete work.—In levelling up the surface of the t 
St. John’s Cathedral, at New York, about 12,000 cubic is of 
concrete are required. The site is on the summit of a rocky rid 
in the northern part of the city, but while the main part of the 
ridge is of hard, strong rock, there are deep pockets of loose, dis- 
integrated gneiss which have had to be thoroughly cleared out. 
When this material has been removed the good rock is benched 
and the excavation filled in with concrete to the grade of the 
foundation masonry, the depth being in some cases 25ft. to 30ft. 
The concrete is automatically measured by means of small buckets 
on link belts or chain conveyors, the buckets feeding themselves 
from the bins of materials. The Portland cement and clean sand 
in proportions of one to two are fed simultaneously to a mixer, 
which spiral blades, moving the mixture laterally to where the 
clean washed stone—round, smooth pebbles—is added, while at the 
same time water is played on it from a hose. ‘The concrete is com- 
posed of one part cement, two parts sand, and three stone, 
and is unusually dry, having only enough water to just form a 
film of moisture after repeated ramming. It is laid in 8in, layers, 
well rammed, and the surface is sprinkled with water before the 
next layer is spread. In addition to this concrete filling there are 
concrete foundations under the main w and piers of the 
cathedral, these being of similar material laid in moulds or forms of 
the required dimensions, a dry rubble stone packing being carefully 
filled in between the separate concrete monolithic blocks. Upon 
the concrete begins the stone masonry in enormous blocks of 
granite, the courses being about 4ft. high. 

, —The of sewage by land irrigation and 
farm of 145 acres is being tried at Meriden, 








Sewage d 
filtration on a sewage 





a town with a popeiation of about 26,000. At present there are 


four filter beds, by 350ft., with an aggregate area of five 
acres, and ten more are being built. The surface is a fine material 
about 3ft. deep—with 8in. of gee black, Pe top soil, underlaid 
by very fine red sand—below which is a formation of sand and 
gravel, well fitted for filtration. Six under-drains of Gin. tile were 
placed in each bed, being 30in. and 60in, below the surface at the 
upper and lower ends of the bed respectively. These connect with 
a main tile drain, masonry inspection chambers being built at each 


intersection. The main under-drains discharge into channels 
leading to the river, The beds became very badly cl , owing 
to the fine surface material and to overdosing the 8, and the 


sewage consequently accumulated. To remedy this the sludge was 
allowed to dry, and then raked cff the surface, the then 
et to a depth of l4in. by a subsoil plough, and then 

arrowed. Twelve trenches, 3ft, wide, were then dug through the 
fine surface material, extending down to the underlying gravel, 
Since these improvements the sewage disappears very quickly, but 
there is very little effluent from the main drains, and it is thought 
that the bulk of the sewage passes down below these drainsthrough 
the open gravel stratum, the depth of which is not known. Now 
that the system has been proved a success, it is proposed to adopt 
intermittent filtration, and to raise crops on a portion of the 
irrigated land. 

‘erminals of the Brooklyn Bridge.—For some years past the 
cable railway over the New York and Brooklyn suspension bridge 
has been unable to properly accommodate the crowds yee J the 
busy morning and evening hours. The bridge trustees had the 
matter investigated by two separate boards of engineers, both cf 
which reported in favour of loop terminals, but the trustees 
eventually adopted an enlargement of the old system, and after 
much delay work is now well advanced on the new stations. The 
present arrangement consists essentially of two tracks between two 

latforms. Each incoming train stops at the platform to discharge 
its passengers, and is then hauled out beyond the platform by a 
steam locomotive and pushed back on the other track to the 
departure platform, where it stops to take on passengers and then 
picks up the cable. By the new arrangement each <f the two 
tracks across the bridge will have two sets of rails laid close 
together, and two cables, the tracks spreading out in the stations 
to enclose two island platforms. Incoming trains will run on either 
side of the arrival platform alternately, and will then be switched 
or shunted by steam locomotives, as at present, to one or other 
side of the departure platform. For this plan a considerable 
increase in capacity is dain, in spite of the continued delay in 
switching. e re trains consist of four cars weighing nearly 
20 tons each, and having seating accommodation for about fifty 
persons, while probably about fifty more stand in each car and on 
its = platforms during the busy hours. The speed is ten miles 
an hour. 

New reservoir for New York City.n—The water supply of New 
York City is to be augmented by the construction of a reservoir 
having a capacity of 2,000,000,000 gallons, the average daily con- 
sumption of water being at present about 185,000,000 gallons, In 
plan it will be of irregular rectangular shape, with a narrow ex- 
tension from the lower end, the area covered being about 300 
acres, including some high ground which will be excavated. 
Where embankments are required, they will be of earth, with 
masonry core walls carried down to and stepped into the rock. 
These embankments will be 20ft. wide at the top, with side slopes 
of 2 to 1 protected by stone paving. The greatest height of 
bank will be 36ft. The old Croton Aqueduct passes across the 
site, and this—as well as a new length of aqueduct leading to the 
new Croton Aqueduct, which is in tunnel 115ft. below the 
reservoir site—will be enclosed in a masonry embankment, dividin 
the reservoir into two parts. The connecting aqueduct will be o 
horseshoe section, 13°5ft. high and 11°4ft. wide. By means of 
numerous gate-houses, the old aqueduct can carry water from 
other reservoirs direct to the city, or can discharge into the new 
reservoir, and thus a tion is effected between the old and 
new aqueducts, The engineer’s estimate is 5,882,690 dole., and of 
eighteen tenders received, six were below this figure. The lowest 
+ ae was 5,297,870 dols., and the highest 13,368,200 dols. 

ere will be 3,730,000 cubic yards of earth excavation, 
3,165,000 cubic yards of rock excavation, 113,000 cubic yards 
of rabble masonry, 150,000 cubic yards of concrete, and &2,000 
cubic yards of brick masonry. 

Coal storage plant.—The new coal storage plant of the Phila- 
delphia and Reading Railroad, at Port Richmond, will cover fifteen 
acres, consisting of two conical coal piles of 20,000 tons each, two 
of 30,000 tons, and two of 40,000 tons, or 180,000 tons storage 
—* all. The piles are 233ft., 265ft., and 292ft. diameter, 
and , 68ft., and 75ft. high, trimmed to aslope of 27 deg. The 
coal is stored by a chain conveyor, carried by a Sone truss, 
constituting a trimming machine, The apparatus for reloading 
consists of a pivoted ground conveyor with a —— chain, an in- 
clined plane carrying troughs for lifting the , and a tower for 
screening and delivering to the cars. Generally, in this system, 
two trimmers and one reloader constitute a group, but in this case, 
the two groups are each composed of three trimmers and two 
reloaders, There are thus six trimmers and four reloaders, with 
inclines and screening towers used in the operation of this plant. 
The coal to be stored is ran in on the dump track, and drop 
into a hopper. The hopper consists of a steel tank embedded in 
brick masonry and encloses the lower end of the conveyor trough. 
Above this, timber joists and planking lined with sheet iron form 





the ry Through a small door in the hopper, controlled by an 
outside lever, the coal drops into the conveyor trough, where it is 
picked up by the flights on the chain and carried to its position in 


b 

the pile. This position is determined by a sliding sheet 12in. 
wide, which winds on a drum at the foot of the trimmer, and forms 
the bottom of the conveyortrough. This sheet is worked by hand 
gearing, and its upper end is thus made to follow the receding 
apex of the coal pile, continually feeding the pile from the apex, 
and further allowing the coal to drop but a few inches. C) 
conveyor chain having deposited its coal, runs on to a sprocket 
wheel at the head of the trimmer, then back along the top on guide 
angles supported by steel frames bolted to the trimmer, to another 
tower at the foot, whence it runs vertically to the hopper pit and 
up the trimmer again. When the coal is wanted for oo the 
reloader is moved to the edge of the coal pile and the chain set in 
motion. The flights on the chain then pick up the coal and carry 
it up the incline to chutes leading to shaking screens in the tower, 
where it is screened and loaded into the cars. By means of a screw 
and lever, the shaft on the reloader carrying the head sprocket 
wheel may be moved forward or back, thus keeping the chain 
always at the proper tension. The conveyor chain travels on the 
wearing plate to the foot of the incline, then up on one side of the 
incline in a trough to a sprocket wheel on the head shaft in the 
screening tower, thence down the other inclined trough and around 
the other side of the reloader to the starting point. This con- 
veyor cain is continuous over both reloader and incline, thus 
saving one dump with its consequent chance of breakage, The 
screens are of the shaking type, and are double, the top one 
separating the sizes, the lower one taking out the dirt. The mesh 
of the top screens in the different towers varies according to the 
size of coal handled, but the screens themselves may be changed 
in a short time. They are suspended by =e iron links, and 
are worked by excentrics on a shaft connected by chain belting 
with the main shaft in such a way that the oscillation of the screens 
takes place whenever the reloader chain is working, 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: R. A. Shap- 
cott, to the Sirius. Chief engineers: William R. Apps, to the 
Bruizer; and F, W. Highton, to the Wildfire, Engineer: E §. 
Silk, to the Vivid, addi , to date July 24th, Assistant engi- 
— Edgar C. Smith, to the Andromache ; John B, Hewitt, to 

e iD. 
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ELECTRIC TRACTION. 
(Continued from page 74). 


TRIALS OF ELECTRIC TRACTION MADE BY THE Paris, LYONS, AND 
MEDITERRANEAN RAILWay, FRANCE. 


High speed Locomotive by Messrs, Bonneau and Desroziers —The 
fist proposal of electric traction on the line of the Paris, Lyone, and 
Mediterranean was due to M. Bonneau, assistant traffic manager 
of the Paris, Lyons, and Mediterranean and M. Desrcziers, electrical 
engineer. During the fourth session of the International Railway 





The locomotive of which we have just given a description has not 
yet been built, 


TRIAL LOCOMOTIVE OF THE PaRIs LYONS, AND MEDITERRANEAN 
RalLway. 


Desirous of becoming uainted with the difficulties which 
electric traction presents to high-speed working, the Paris, Lyons, 
and Mediterranean age | undertook in 1893 the examination of 
an electric locomotive which is now being built, All parts of the 
electric motora are being made in the workshops of Sautter Har'é 
and Co., and the rest of the machinery in the Paris, Lyons, and 












































































































































Fig. 21-MM. BONNEAU AND DESROZIER'S ELECTRIC LOCOMOTIVE 


Congress, M. Bonneau gave a detailed account of his project. (See 
the fourth volume of the Compte rendu general on question 374, 
pages 101, 102, 103 and 104.) We will here point out the essential 
methods of this system of working. The authora of this project 
had in view the object of drawing passenger trains at a speed of 


Fig. 22—THE PARIS, 


62°1 to 74°5 miles—100 to 120 kilom.—an hour, Each train was 
to be drawn by an electric locomotive capable of developing, on 
the rim of the driving wheels, 1183°44 horse-power—1200 chevaux 
—at a speed of 74°5 miles—120 kiloms.—per hour. The energy 
necessary for the driving of the motors was to be supplied by a 
powerful battery of accumulators carried on one or more special 
vans, coupled behind the locomotive in place of a tender. The 
locomotive has the following peculiarities—see Fig. 21:—The 
principal frame is mounted at the rear end on three axles forming 
a rigid straddle of 15°34ft.—4°7 metres—and at the front end on 
a four-wheeled bogie, each wheel being 4°1ft.—1°25 metre— 
diameter. The total length is about 36ft.—11 metres. The two 
driving wheels placed between the bogie and the trailing axle are 
7°74ft.—2°360 metres—diameter on the wheel base; the rear 
bearing-axle has wheels, each of which is 4°59ft,—1°40 metre— 
diameter. The two driving axles are encircled by the motors, 
whose armatures, of the disc pattern, are supported by hollow 
shafts surronding the axles. These hollow shafts are attached to 
the driving wheels by a special kind of joint, fixed with the object 
of transmitting the rotatory motion, and at the same time allowing 
of a little displacement of the axle in relation to the hollow shaft, 
which surrounds it. The principal frame of the locomotive rests 
on the axles by means of lubricating boxes and springs, as in the 
ordinary steam locomotive. The dynamos themselves are hung on 
the interior of the principal frame ; this double suspension has for 
its object of fastening the dynamos and of weakening the reactions 
of the machine on the rails. The longitudinal girders are placed 
outside the wheels and are firmly cross-stayed at various points of 
their length. The cross-stays placed between the two driving 
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Mediterranean Company’s workshops. This locomotive, which is 
of mach inferior power to the high-speed steam locomotive running 
the express trains on the Paris, Lyons, and Mediterranean line, 
must be considered only as an experimental machine which will 
allow the various questions relative to electric traction at high speed 











remain always parallel to one another—see Fig. 22. The leading 
axle is only a bearing one ; it has inner bearings. Its lubricating 
boxes are inclined at angle of yy, allowing a maximum lateral 
displacement of ,in.—15 mm. — on either side in the normal 
tion, The second and third axles are drivers ; they havo 
exterior bearings. They are both independent of one another and 
do not allow of any lateral displacement. The distance from centre 
to centre of the driving axles is Do to 7°20ft.—2°2 metrer. 
The distance from centre to centre of the end axles is 19°68ft.— 
6 metres. Longitudinal steel girders of }jin.—20 mm.—thicknees 
are placed outside the wheels. The frame is supported on the 
axles by means of bearing springs, which are much more flexible 
than those ueed on the majority of steam locomotives. The two 
sp! of the axle A V are joined by cross beams placed so as to 
oo the weight of both bearings of this axle. e two springs 
of the driving axles, placed on the same side of the machine, are 
joined by longitudinal beams, placed so as to balance the weight of 
the two neighbouring bearings. Owing to this method the weight 
on all the bearings is equally divided and remains constant, in spite 
of the’ unevenness of the track. The motor axles are directly 
driven by electric motors. The motor armatures, which are of an 
exceedingly strong type, are keyed to the axles, which they drive 
without any intermediate gear. The field magnets are made in a 
special manner with the object of reducing as mnch as le the 
reactions of the driving wheels on the line. A detailed description 
of this method will be given later. The locomotive frame, which 
is on a level with the upper part of the frame of the carriages, 
carries a shed composed of five compartments, thoroughly distinct 
from one another both in shape and dimensions. The interior of 
the rear compartment, situated over the motors, is 16°4ft.— 
5 preg Mar This serves as a shelter for the driver and his 
mate. Directly above the collectors of the motors are placed 
movable trap doors, through which the brushes can be examined 
whilst on the journey, and, if necessary, their setting can be altered. 
Besides the above, the shed contains all the ni apparatus 
for governing and regulating the motors, as well as the handle of 
the hand brake, and the manipulating taps of the compressed air 
brake. The rear of the shelter has the same cross section as 
récently made brake vans; the front of the shelter, which is 
tapered off so as to reduce the resistance of the air as much as 
possible, is furnished with large glass bays, through which the 
drivers, without the slightest inconvenience can scrutinise the 
line. All the rest of the shed in front of the shelter is only 
about 4°26ft.—1°3 metre—high, above the topmost level of the 
longitudinal girders, so that they shall not interrupt in any way 
the driver’s view. The front compartment has oblique sides, 
which, on one side, are joined to the cross girders, and on the 
other with the other three compartments situated in front of the 
shelter ; in this compartment is placed the air compressor, which 
is worked by an electric motor of 4 “9-horse power—5 chevaux. 
two of the remaining three compartments, one on the right, the 
other on the left, are placed nine accumulator cells. The battery 
formed by the coupling in series of the eighteen cells supplies the 
current for exciting the big electro-motors, and also that necessary 
for working the air compressor ; it can also drive the locomotive at 
a very slow speed for a short space of time. e centre com- 
partment contains a regulating rheostat placed in the principal 
circuit, of which more will be said later. The weight of the 
electric locomotive can be divided approximately as follows :— 
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LYONS, 


to be inquired into separately and successively. Although this 
locomotive is of low normal power of 246°55-horse power— 
chevaux—at the rim of the wheels, it will still be possible to draw 
the same conclusions from the trials made with it as if it were of 
much greater power. In a finished locomotive the motor axles are 
two in number, and each is driven by an independent electric 
motor. In order to attain the detent tractive power, it will be 
sufficient to reasonably increase the number of motor axles, and 
drive each one by an electro- 

motor similar to those used on 

the test machine, These motor 

axles could, if necessary, be fixed 

under two cars, coupled together 

and pigeon veer | with one 

another, conducted by the same 

driver. In the experimental lo- i 
comotive, now being constructed, 
the principal source of energy 
is a battery of accumulators 
placed in a special van coupled 
with the rear part of the locomo- 
tive. Field magnets are excited 
by the current from a small 
battery of accumulators ager 
on the locomotive itself. It will 
be seen later that if certain un- 
important modifications were 
made in the manipulating appa- 
ratus the current could be 
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wheels, and on each side of them, are shaped like a | hoe, so 
as to allow the dynamos to be reached and inspected by the driver 
at any moment, The dynamos are surrounded by a platform, and 
are protected underneath by a cover of sheet iron ; finally the 
whole machine is covered over by a glass shed. This shed is 
brought to a point in the front so as to decrease the resistance of 
the air. The driver's position is in the fore part of the locomotive ; 
he has under his control the electrical governing apparatus and the 
Westinghouse brake apparatus. According to the autkors of the 
scheme tho weight of a locomotive of this style would be 127,865 Ib, 
—58,000 kilos.; the accumulators weigh 3°94 tons—4 tonnes, 
This total weight is divided in the following manner :— 


Two axled bogies .. 41,885 Ib. (19,000 kilos.) 
First driving axle 80,865 Ib. (14,000 kilos.) 
Rs hs. gak.04 80,865 Ib. (14,000 kilos.) 
Rear bearing axle 24,250 Ib. (11,000 kilos.) 


pplied to the | tive by a 
conductor and sliding contacts, 
as has been done on the electric 
railways of which we have already 
spoken. It seemed preferable to \ 


commence the use of accumu- \ 


lators, for this method allows of 
the separation into two very 
distinct parts of the study of 
electric traction with transmission 
of energy. 
The question of the transport of electrical energy cannot be 
ractically utilised until a satisfactory type of electric locomotive 
invented. Moreover, the use of accumulators as a source of 
energy allows of trials made on apy line without hindering 
in any way the ordin working traffic. The locomotive is 





127,865 Ib. (58,000 kilos.) 





ted on three axles, whose wheels are all of the same diameter, 
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Fig. 23-ELECTRO-MOTORS OF LOCOMOTIVE SHOWN BY Fig. 22 


Division of the weight on the axles :— 


Firstaxle .. 22,930 Ib. (10,400 kilos.) 
Second axle .. 30,425 Ib. (13,800 kilos.) 
Third axle 80,425 Ib. (18,800 kilos.) 


The current necessary for driving the locomotives will be 


namely 3 ‘60ft.—1°100 metre. These three axles are set so as to ' supplied from a battery of 144 cells, of the same type as those 
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already used on the locomotive. A special four-axled van will be 
drawn behind the locomotive, instead of a tender, to carry this 
battery. This battery weighs 27°5 tons—28 tonnes. The total 
weight of the van, including the battery, will be 44°2 tons— 
45 tonnes. The 144 cells carried in the van will be divided into two 
completely distinct groups, each of which will comprise 72 cells. 
Each of these groups forms a battery the extremities of whose 
les are conn through two fiexible metallic cables to a 
rd situated at the back of the locomotive, The electrical 
connection between the locomotive and the van is thus effected by 
means of four cables, These cables are so fixed that the joints 
they ag with the board can be made or disconnected very 
quickly, 

Description of electro-motors.—See Figs, 23 and 24.—Each motor 
axle is driven by a two-pole continuous current motor whose 
armature is keyed directly to the axle. This motor is symmetrical 
throughout with relation to the vertical plane passing through the 
longitudinal axis of the locomotive. The field is composed of two 
large electric horseshoe magnets, placed one in front and the other 
behind the axle, whose pole-pieces nearly Serpe | surround the 
armature. These electro-magnets are made of soft steel. From 
the butt of one of these magnets fixtures jut out which terminate 
in a kind of half collar, which is concentric both with its corre- 
sponding bush and with the other part of the head. A number of 
rods, levers, and spiral metallic springs bring a large pressure to 
bear on these collars against their heads; at the same time 
they do not in the least hinder the righting of the field magnets 
about the axle. It may be as well to state here that the bearings 
of the fixtures do not exert any pressure against the bush : there is 
therefore very little friction. Each electro-magnet rests on two 
vertical rods, fixed to the ends of a horizontal lever attached to 
the frame by means of a rod resting ona metallic spring. The upper 

of this rod is drilled and fitted with a screw, by the use of which 
it is possible to exactly regulate the position of the field magnets 
relatively to the frame of the engine. Owing to this method the 
pole-pieces are always exactly concentric with the armature, what- 
ever the motion of the axle with regard to the frame may be. More- 
over, no appreciable displacement of the centre of gravity of the 
field magnets is produced by these movements, the result being 
that the reactions of the field magnets are not so serious as if they 








eleven plates are also connected to one another and with the other 
section of the circuit, A tank of sheet iron, insulated and hung 
under the frame of the locomotive, below the rectangular box, 
communicates with this box by means of two tubes 5°90in.—15 cm. 
—in diameter, which reach to the bottom of the tank. The above- 
mentioned tank can be put in communication with either the 
cylinder of compressed air fixed on the locomotive or with the 
atmosphere by means of a special type of tap. The lower tank is 
filled with water, which is either pure or contains a certain quan- 
tity of soda. The apparatus is worked in the following manner: 
—When the manipulating tap places the lower tank in communi- 
cation with the atmosphere the box is empty, and the current 
cannot pass through it. When by means of the manipulating tap 
the compressed air is allowed to enter the lower tank, the water 
rises in it and flows into the box placed above, reaching a level 
which depends upon the amount of air admitted. Directly the 
water reaches the lower part of the lead electrodes the current 
begins to flow—at first rather weak, but gaining in strength as the 
level of the water rises. When it is necessary to switch the cur- 
rent off, the lower tank is again made to communicate with the 
atmosphere; the water then descends, leaving the box yr. 
The coupling lever, the reversing lever, and the manipulating 
tap, of which we have spoken, are interlocked in such a manner 
that it is impossible to work any one of these levers except when 
the manipulating tap is in the position which allows the air to 
escape. Finally, a special switch is fitted which allows of the motors 
being worked either by the batteries in the van or by the batteries 
of the locomotive. This switch is interlocked with the manipu- 
lating tap in the same way as the coupling and reversing levers, 
The trial locomotive of the Paris, Lyons, and Mediterranean 
Co. is intended to travel either at a speed of 31°6 to 37°2 miles 
—50 to 60 kiloms.—per hour, or at a speed of 55°9 to 62°2 miles— 
90 to 100 kiloms.—per hour. The total weight of the train drawn 
at these speeds on any line whose gradient does not exceed 1 in 200 
—5 mm. per metre—is, including the | tive and lator 
van, 98°3 to 122°9 tons—100 to 125 tonnes—that is to say, a useful 
load of only 39°36 tons—40 tonnes—if the method of lators 
| a8 a source of energy is employed, which shows that in the 
| present state of things, the use of accumulators for high-speed tra- 
' yelling is not practicable. However, in the particular case of the 
locomotive under test, this 
offers no disadvantage, for 
the accumulator van is here 
simply a useful part of the 
train, which it would be pos- 
sible to draw if the locomotive 
received its energy from a 
conductor. 

Investigation of the method of 
starting and regulating em- 
ployed on the test locomotive of 
the Paris, Lyons, and Mediter- 
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Fig. 24—ELECTRO-MOTORS OF LOCOMOTIVE 


had been fixed in a rigid mass resting directly on the axles. The 
armature is of the Brown type, and consists of conductors enclosed 


iniron, The armature is built up with discs of sheet iron 7,in.— | 
0°6mm.—thick, threaded on to the two halves of a gun-metal | 

rated from one | 
ates, separated on | 


sleeve keyed to the axle, The discs are se 
another by thin sheets of paper. Gun-metal 

either half of the sleeve, and joined by six bolts passing through 
the discs, keep these tightly pressing against one ther. The 
whole of the iron discs form a cylinder 274in. diameter—690 mm. — 
and 21}in.—540 mm.—long, the outer surface of which is quite 
smooth, The armature conductors are made of stout copper bars 
of an elliptic cross section of 0°10 square inch—64 





mm,.—s1r- 


rounded by tubes of mica, The tubes are drawn into holes of | 


similar section bored through the armature discs close to the 
exterior surface. There are 150 copper bars. Copper connecting 
strips are placed at each end of the armature, and are curved in 
the shape of an involute of a circle, being connected to one 


another and to the bars in such a manner as to form a kind of | 
Siemens circuit. On either side of the armature are placed col- | 


lectors with steel keys, fixed on the shaft in the ordinary manner, 
by means of dovetailed slits and tongued joints, The current is 


conducted to the armature by means of four groups of carbon | 


brushes, two for each collector. 

Working conditions of the locomotive.-—As has been already seen, 
the field —— are excited with current from a battery of 
eighteen cells, placed on the locomotive. The strength of the 
magnetic field can be reduced by about 50 per cent. by means of 


an eight-stop rheostat, on which, by the way, it is not possible to | 


entirely cut off the exciting current. The field magnets are 


wound in such a manner that the field is on the pcint of saturation | 


when there is no resistance in circuit. The two motors can either 
be coupled in series or in parallel. In the same way the two bat- 


teries, each of seventy-two cells, placed in the van, can also be | 


coupled in series or in parallel. A coupling switch, fitted in 
driver’s compartment and under his control, is worked by a lever 
capable of taking up three positions: when it is inclined forward 
it governs the advance, when it is vertical no current flows to the 
motors, when it is inclined backward it governs the backward 


motion, The value of the current can be altered from zero to its | 
. Maximum value, determined by experiment, by means of a variable | 


resistance placed in the motor armature’s circuit, The resistance 
of the rheostat can be made as low as 0°002 (ohms). When travel- 
ling at a normal speed it is short circuited. The short circuiting 
is effected automatically when the resistance has fallen to 
0°002” (ohms). 
insulated sheet iron, of about 70°6 cubic feet—2 cubic metres— 
capacity, fixed in the centre compartment in front of the driver's 
shelter. Twenty-one sheets of lead of about 12°4 square inches— 
0°800 square metres—are placed in a line in this box. 
fixed vertically in the same manner as the electrodes of an accu- 
mulator, and are separated from one another by a distance of 
8°9in,—10 cm.—see Fig. 22. Ten of these plates are connected 
to one another and to one of the sections of the circuit ; the other 





The rheostat consists of a rectangular box of | 


They are | 


rheostat, of which a descrip- 
tion has just been given, has 
the advantage that it allows 
of Lougpeon d gradual variations 
to be made in the current 
strength, which is therefore 
easily regulated. As accumu- 
lators were used as a source 
of electricity, this method of 
working became essential. 
These accumulators have to 
stand very heavy discharges, 
and itis very important not 
to overcharge them, either 
accidentally or otherwise, as 
they would at once have to be 
discarded. The motors, on 
the other hand, having been 
constructed for rather heavy 
currents, could easily bear 
very serious increases in the 
current strength. The water 
rheostat, like all other resist- 
ances, has the grave disad- 
vantage that it absorbs a great 
amount of electrical energy 
which is uselessly transformed 
into heat. If the energy is 
not —* by a battery of 
accumulators, but by a con- 
ductor installed along the 
length of the line, it would be 
possible to employ a much 
| more rational method of regulation, which is being experimented 
| on at the present time. We will not describe this method, but 
will merely mention the fact that it allows the electrical energy 
supplied by the conductor to be utilised in the best possible man- 
ner, by varying according to circumstances either the potential 
difference at the motor terminals, or the amount of current pass- 
| ing through them. This result is obtained without the necessity of 
| inserting a resistance in the armature circuit, and consequentl 

| none of the electrical energy is wasted in the form of heat. This 
| new method of regulation allows a very quick starting with a 
| relatively small expenditure of energy, caaly, in relation to the 
| actual power of the locomotive. It may be well to point out here 
that at the moment of starting, and during the period of accelera- 
| tion, the tractive power, which at first is very considerable, goes 
| on constantly decreasing till it reaches its normal value, whilst the 
| speed, which at first was nil, goes on increasing until it reaches its 
normal value. The mechanical power of the locomotive at any 
instant is the product of the tractive power and the velocity. It 
is therefore evident that at the moment of starting this product is 
| nil, and that it goes on constantly increasing until the normal 
speed is attained, 











(To be continued.) 








TRADE AND BusINESS ANNOUNCEMENTS.—Messrs. William Simons 
and Co., of Renfrew, intimate that they have converted their firm 
into a private limited liability company. under the Companies Acts, 
The directors are Andrew Brown, William Brown, and Walter 
Brown.——The Glasgow Steel and Iron Company have issued a 
circular referring to their recent appointment of Messrs, W. Jacks 
and Co., London, as its representatives in London, and calling 
attention to the fact that the change in agents thus made was due 
| to a conflict of interests in the hands of Messrs. J. B. Guthrie and 
| Sops, who had formerly represented them. The circular, signed by 
| Mr. James Riley, the ger of the pany, says :—‘* We make 
| this intimation in order to prevent any misapprehension arising 
| that might be detrimental to Meeera. J. B, Guthrie and Son, who 
have for so long a time been the active and zealous agents to this 
company.” Mr. L. Harped, A.M.1I.C.E., Aberdeen, has received 
instructions to build a steel rope suspension footbridge over the 
Wye, in Herefordshire, The bridge will be 230ft. long, with a 
centre span of 190ft., the width of footway being 6ft.——The 
“ Unbreakable ” Palley and Mill Gearing Company, Eimited, West 
Gorton, Manchestar, informs us that it has appointed Messrs, White 
| and Henshall, of 66, Victoria-street, Manchester, its sole agents for 

Lancashire and Cheshire, for the sale of its ‘‘Gorton” patent gas 
| engines. The directors of the Charing Cross and Strand 
| Electricity Supply Corporation, Limited, have declared an interim 
| dividend for the half says ending June, 1895, at the rate of £4 per 

cent, per annum on the ordinary share on of the Corporation, 
£150,000, and carried forward £2870, The interim dividend will 
be paid on Monday, the 12th day of August, 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

INCREASED confidence is expressed regarding the future of busi. 
ness in the iron and steel trades of the district, and now that 
election excitement is over, there is a greater tendency to give out 
orders. A fillip bas been given to trade by the receipt of 
some good contracts for constructional work for India and 
the Colonies by local engineers. The demand for bar iron 
is slight!'y more buoyant, but prices are unaltered at £7 to 
£7 12s. 6d. for marked sorts, £3 10s, second class bars, £5 10s, 
merchant iron, ard £5 7s, 61. common bars. In the sheet 
iron branch there is a distinct tendency to less underselling, 
Plain singles are firm at £6 10s., doubles £6 123. 6d. to £6 15s,, 
and lattens £7 53. to £7 7a. 61. Galvanised sheets are £10 for 
24 w.g. f.0.b. Liverpool as the minimum. Hoops and strips are 
£6 53. to £6 10, and angles £5 12s, 6d. Angle iron and strips are 
in improved request, and the wrought iron tube trade is also 
show:ng revived life in a few directions, Additional orders for 
nuts and bolts and other similar marine engineering requirements 
ara anticipated at district works as the result of the increased 
movement in the shipbuilding trade. Pig iron prices are as given 
last week. In the steel trade the output is well maintained for 
large structural s-c'ions, as well as for blooms and billets for rolling 
down. There latter are £4 to £4 23. 6d., angles £5 5s, to £5 10s,, 
tank plates £510s., and bars £5 15s. to £6. Coal is cheap. 

Local iron and steel masters learn with much satisfaction that 
in consequence «f a convention which has been signed between 
Rassia and Persia, it is probable that a e quantity of railway 
material will very soon be ordered in England by Persia for the 
constraction of lines between Tabriz and Teheran, with a connec- 
tion running north to the Trans-Caucasian system. The introduc- 
tion of railways into Persia has for a long time been contemplated, 
and it is gratifying to hear that, although it is ~—_ effected by 
Russia, a large amount of the material required will be ordered 
from English houses through Persian agencies, In this connection 
it is noteworthy that the total length of the railways propozed 
under the convention above named is about 1500 miles. 

* Thomas Parker, Limited, electric machinery engineers, had a 
‘ood account to give on Wednesday, at their first annual meeting 
in Wolverhampton. The chairman announced that, though they 
had only been at work six months, they were employing 270 men, 
and could have any amount of orders. Their only difficulty was 
in being able to executethem. Their worke were an accepted fact 
in the electrical world, and they had done even better than they 
had anticipated. They bad most admirable machinery, capable 
of turning out the largest dynamos and other machines, and they 
already wanted another bay to their main works. Orders were on 
the books to the amount of over £24,000, and the invoices for the 
month of July were 50 per cent. more in value than the whole of 
the trading up to April last. They have had a lawsuit with the 
Electric Constraction Company about patents, but after long nego- 
tiations they struck a balance with them, the Construction Com- 
pany paying them £2000 for — They were now working 
on very good terms with the Construction Company, and since 
their formation the Parker Company had taken out three addi- 
tional patents, which were very valuable. He greatly desired 
that the whole of the oe shares should be taken up, and if 
this was done, they would be able to double the present output of 
the works, and so double the value of the share — The 
report was adopted, and Mr, Richard Armistead, Manchester, was 
elected a director, : ; 

The report of Brown, Marshalls, and Co,, railway carriage 
builders, expresses regret that the ce-sheet for the last year 
compares unfavourably with the reports of the last six years. 
This is y due to the a in trade, and further 
from a large contract for rolling stock, which is on order, 
being delayed in consequence of the railway for which the 
carriages and wagons are required not being finished so soon as 
was anticipated. This, Lag 2 pon gape aps is pod 
likely to cause tem elay, an ey anticipate good resu 
will A obtained from this business during the coi year. The 
balance-sheet shows a gross profit of £3122, to which is added 
£2000 brought forward. After paying general ex and deben- 
ture interest, a debit balance, yap a gam of £1718, so that no 
dividend on the ordinary capital is decl The Birmingham Rail- 
way Carriage and Wagon Co. have declared an interim dividend 
of 5 per cent. per annum on their ordinary capital. The Metro- 
politan Railway Carriage and Wagon Co., Bi gham, announce 
a dividend for the half-year at the rate of 10 per cent. per 
annum, making with the interim dividend previously declared, 
74 per cent. for the year. At the annual meeting of the Union 
Rolling Stock Company this week, the chairman said that their 
prosperity depended “~—_ upon the prosperity of the railroads in 
the United States, e@ prospects of trade there had now 
enormously improved, and they were likely in the near future to 
get additional business, , 

As a result of the investigations of the Special Committee 
appointed by the Secretary of State at the close of last year to 
report upon the health conditions of certain processes in the brass 
trade, it is understood in Birmingham that the Committee have 
come to the conclusion that brass casting is rightly regarded as a 
dargerous occupation. Among their recommendations is one that 
casting shops should be certified as fit for use: that a covering 
should be used for the mouth and nostrils of the workmen ; that 
— care should be exercised regarding the taking of meals in 

rass casting shope, 

It is understood in Birmingham that the schemes of Mr. E, J. 
Smith, the chairman of the stead Association for the forma- 
tion of trade combinations in several of the Birmingham and 
district iron and hardware industries, are now sp’ to the 
pin, rope, and some other trades of the kingdom. 

At the adjourned coroner’s re ing the fatal explosion 
of gas at Messrs, Marsh’s Bullfields Colliery, near Dudley, caused 
by gas firing at the naked lights, the overman at the pit admitted 
that he knew that faults often gave out gas ; but he had not known 
that gas had, some months previously, been found in the same 
locality. The owner stated that there been an ap ce of 
gas between the beginning of February and the middle of June, 
when the explosion took ed ; and he did not understand that the 
Government inspector's instructions of February last, to employ 
safety lamps, were to be continued down to the present time. The 
jury returned a verdict of ‘‘ Accidental death,” coupled with the 
a that in future lamps should be used while working 
near a fault, 








NOTES FROM LANOASHIRE, 
(From our own Correspondents.) 

Manchester.—The position remains one of quietude, as regards 
new business coming forward. Users of iron are for the most 
part well bought, in some cases over the remainder of the year, and 
as there is still nothing in the shape of what might be termed 
“booming” in the improvement that has so far taken place, the 
disposition to a great extent is to wait farther developments. On 
the other hand, makers are so well sold, that they need show no 
anxiety about securing further orders, and the position continues 
extremely strong, 80 far as prices both for raw and manufactured 
material are concerned. The engineering industries continue to 
show slow but steady improvement, and reports from the princi- 
pe centres are satisfactory as to the outlook for the immediate 
ata: 


re. In some cases the returns as to employment show no 
members, but 


appreciable decrease in the number of out-of-wo. 
this is due rather to one or two wages disputes than to any actual 


check upon the revival of ty. 
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There was about the usual attendance on the Manchester Iron 
Exchange on gas but a quiet tone as is business was 
re vted generally, Prices were, however, firm all through at the 
full rates quoted last week, with pig iron makers for the most 

art indifferent about booking ordere. For local brands makers 
still quote 43s, 6d., less 24, for foundry, and about 1s, less for forge, 
delivered equal to Manchester. In district brands, Lincolnshire 
makers, who are well sold, and indifferent about further orders, are 
very firm at 403. for foundry, and 383. 6d. for forge net cash 
delivered Manchester, with 393, 2d. net quoted for forge qualities, 
delivered Warrington or Wigan, whilst foundry Derbyshire remains 
firm at 43s. 6d, to 453, net delivered here, ith regard to outside 
brands offering here, good foundry brands of Middlesbrough iron 
are still generally quoted at 44s, 10d., net cash, delivered Man- 
chester, but in Scotch iron prices are rather irregular, owing to 
second-hand Is being here and there offered at under current 
rates ; for Eglinton, however, 46s, 6d. may be taken as about the 
average figure, delivered Lancashire ports, and about 47s. 6d. to 
483,, net prompt cash, delivered dock quays, Manchester. 

In the finished iron trade, makers are generally well sold, and as 
a consequence, are stiffening up in their prices, In some cases, 
Lancashire and Staffordshire bars might still be bought at 
£5 23. 6d., but £5 53. is gradually b ing the g 1 quotation ; 
ood qualities of sheets remain firm at about £7 to £7 23. 6d., and 
oops are still quoted £5 15s, for random, to £6 for special cut 
lengths delivered Manchester district, with 23. 6d. lees for ship- 





ment, 

In the steel trade business remains quiet, with ordinary foundry 
hematites still obtainable at 52s. to 52s. 6d., less 24, although 
53s, 6d, is quoted for some special brands, and steel billets averege 
£4 to £45s., net cash. In steel boiler plates makers are now 
generally quoting £6 2s. 6d.; but this price is difficult to get, and 
special orders are still booked at £6 per ton, delivered Manchester 

istrict. 

In the metal market the strong upward move in raw material is 
naturally stiffening list rates for manufactured goods, and during 
the week brass wire and brass and copper sheets have been 
advanced 3d. per lb., and an upward move in other descriptions is 
almost cercain, Delivered Manchester district, list rates are now as 
under :—Solid drawn brass boiler tubes, 6d.; brass surface con- 
denser tubes, 74d.; copper tubes, 74d.; brazed copper gas and 
steam tube, 7d.; brazed brass gas tube, 6fd.; brass wire, 5#4.; 
copper bir or rolled brass, 54d.; sheet brass, 7d.; copper 
sheets, . per 1d, s 

The report of the Iron Trades Emplo ers’ Association—of which 
an abstract was given in last week's ENQINEER—necessarily gave 
rise to some discussion at the annual meeting, as to the prospects 
of trade in the various industrial centres throughout the country, 
which were largely represented, Mr, B, A. Dobson, of Bolton— 
the president—occupying the chair. Generally in the discussion 
the tone was hopeful. In most districts there were inquiries 
coming forward which indicated some improvement looming in the 
future; but except in a few special cases there was as yet no 
really marked increase of activity, so far as present actual business 
was concerned, The report having been adopted, Mr. A. E. 
Seaton, of Earle’s Shipbuilding Co., Hull, was unanimously elected 
president for the ensuing year, and the remaining business before 
the meeting was purely of a formal character, including votes of 
thanks to the officers for their services during the past twelve 
months, and the election of the committee of management for 
the ensuing year. 

In miners’ safety lamps one essential feature is that they should 
be made as light as possible, consistent with safety, but 
hitherto, except by the use of material too costly for the 
purpose, they have been rather cumbersome owing to the 
weight of metal requisite to give them the strength sufficient 
for the rough in a mine, the ordinary saftety lamp weighing 
from 31b. u s. Messrs, Johnson, Clapham, and Morris, of 
Manchester, have, however, now overcome this difficulty, both as 
regards weight of material and cost, by introducing pure aluminium 
in place of brass for the metal portions of the lamp, except, of 
course, the gauze, and this enables them to supply a miners’ safety 
lamp weighing not more than 1 1b. without any increase of cost. 
Not only is this greatly increased lightness secured, but the lamp 
is of much better appearance and more easily kept clean than the 
ordinary brass lamps, 

Messrs. Holden and Brooke, Salford, Manchester, are bringing 
out one or two special designs of injectors, which contain some 
new features, a notice of which may be of interest. The chief 
advantage claimed for these injectors is that the nozzles can be 
removed, and the back-prossure valve cleaned and repaired, while 
the boiler is under steam, and the danger and trouble consequent 
upon sticking of the back-pressure valve which is frequently expe- 
rienced, especially with pol. ~ injectors, cannot occur, as the valve cap 
can be removed and the valve pat in orderin a few moments should 
it become blocked or stuck fast. One special design is intended 
for steam crane, deck, donkey, and all kinds of vertical boilers, 
this pattern having a regulating cock to adjust for variations in 
steam, pressure, and other self-contained fittings, whilst a stop- 
valve between the injector and the boiler is provided, if required. 
The injector is self-acting, starting work without any manipulation 
beyond turning on the steam and watercocks, and can be placed either 
above or below the water supply. The firm also have a specially de- 
signed injector suitable for semi-portable, portable, and locomotive 
boilers, the chief feature of this being that should the action of the 
injector be interrupted, as by-jolting, or by blows from the rcad, 
it will restart instantaneously without any attention and with 
steam fullon. They are also unaffected by the ‘‘swagging” of 
the water in the tanks, or by the roughness of the road, and their 
overflow at starting, which is very slight, may, if required, be 
disc direct back into the tank. The stop valve, back- 
pressure valve, and water cock, are all self-contained with the 
injector, and the delivery flange may be attached direct to the 
boiler at any point required. 

_ The trade remains in much the same depressed condi- 
tion that I have reported for some time past, pits still only in 
very exceptional cases working more than three to four days per 
week, and even with this restricted output supplies continue largely 
in excess of uirements, The better qualities of round coal 
remain nominally without quotable change, colliery owners 
preferring to either stop their pits or to put down into stock 
pending the increased demand which must come forward when 
winter requirements have to be provided for, rather than attempt 
to force sales at present at lower figures. In the lower 
qualities of round coal for iron making, steam, and general 
manufacturing purposes there is, however, a good deal of pressure 
to sell, with consequent cutting in prices, which are all through 
weak and irregular, and where anything like quantities are con- 
cerned, bear very little relation to quoted list rates. Good 
ordinary qualities of steam and forge coals scarcely ave more 
than 6s, and 63, 6d. at the pit mouth, and in the case "of tonead 
sales to clear away stocks under load, substantially under even 
these low figures would have to be taken, The present very small 
output of slack enables engine fuel to maintain its prices, some 
collieries with their present yet finding it difficult to meet 
the requirements of their customers, but as I have previously 
reported, there are considerable stocks on_the ground at some of 
the collieries, and these effectually bg any upward move in 
prices, which remain at about 3s, to 3s, 6d, for ordinary qualities up 
to 4s, 6d. to 5s, for the better descriptions of slack at the 
pit mouth, 

In the pom trade there is excessively low cutting in prices, 
steam coal obtainable in some cases at as low as 7s. per ton 
delivered ports on the Mersey, representing about 5s. 3d. per ton 
at the pit mouth, whilst 7s. 3d. is about an average figure for 
ordinary descriptions up to 7s. 9d. for some of the better 
— delivered at the Garston Docks or at the High Level, 

verpool, 

, The Manchester and Northern Counties Coal Traders’ Associa- 
tion is evidently determined to lose no time in taking all possible 





action to contest the increased rates recently put in force by the 
railway 07 PO in connection with the sid rents and other 
c es, and ata meeting of the committee held on Monday it 
was decided to convene a general conference of the trades to be 
attended by representatives of various similar Associations 
throughout the country to be held in Manchester to-day—Friday— 
for the purpose of considering whether these Associations should 
not combine, financially and otherwises with regard to several im- 
portant cases which are shortly coming before the Railway Com- 
missioners, dealing first with the carriage of 21 cwt, to the ton, and 
second with the recently imposed increased siding rent charges. 
As the railway companies are threatening action in some cases for 
the recovery of the increased siding rents alleged to be due, it is 
also proposed that the Associations should unite for the purpose of 
resisting the demand for these increased charges, 

Barrow-in-Furness,—There is a much steadier market this week 
in hematite pig iron, and a large number of sales have been effected. 
Makers have taken advantage of the improved tone, and have sold 
off some of the stocks which had accumulated in their own yards. 
The chief buyers, however, have been speculators who have been 
ready to secure deliveries even at advanced prices, with the|prospect 
cf realising at higher values in the immediate future. ere is 
nothing at present in the consumptive demand to justify hopes of 
better prices or faller demand, nor do the allied trades, which are 
pe 3 consumers of iron, give any evidence of requiring fuller 
deliveries. A further increase is noted in warrant stocks week 
of 2248 tons, making the increase since the beginning of the year 
47,850 tons, and leaving stocks now in hand at 219,500 tons, The 
make of the district is steadily maintained with thirty furnaces in 
blast, Makers still quote 40s. per ton for parcels of mixed 
Bessemer Nos. net f.o.b., while warrant iron is at 45s, 1d. net cash 
sellers, and 45s, buyers. Iron ore is in very limited demand, and 
in small ——— There is no variation to note in prices, 
ave’ qualities being at 9s. per ton net at mines. There is only 
a small business in the best qualities, which are quoted at 12s. per 
ton. Very little Spanish ore has been imported into this district 
lately, but this class of raw material rules the price of native 
hematite. 

In the steel trade there is a rather better industrial outlook, and 
the mills at Barrow, which have all been at a standstill, are at 
work after a brief interval. Makers, however, are not well off for 
rail orders, and prospects of new business in the rail trade are not 
particularly bright. A fair number of orders are held for plates 
and ro gery sections generally, and the mills are busy on hoops 
and billets, A fair inquiry is to hand for heavy steei castings, 
and makers are fairly sold in this branch. Some attention is — 
devoted to the steel sleeper trade, and to the production of {stee! 
mining girders and props. The coal and coke trades remain de- 
pa and business is slow, although prices are steadily held. 

bipping shows an improvement this week ; 20,760 tons of pig 
iron and steel have been shipped from West Coast ports, com- 
with 11,406 tons in the corresponding week of last year, an 
increase of 9294 tons. The total shipments this year have reached 
363,598 tons, compared with 433,311 tons in the corresponding 
period of last year, a decrease of 69,713 tons. 

Sir James Ramsden, who recently resigned the managing direc- 
torship of the Furness Railways, had another relapse on Friday 
last, but his ition has somewhat improved in the meantime, 
———- he is still confined to his room at Abbotewood, Furness 

ye 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ANOTHER quiet week is all that there is to report in the coal 
trade of this district, with a prospect of improvement in the near 
future, which is no doubt due to a very considerable advance in 
the United States iron trade, which seems to have some influence 
in improving the state of things at home. The pits are still 
making short time, however, but it is thought that now the 
elections are over business will begin to look up. At the weekly 
sales at Barnsley last Wednesday there wasa poor attendance, and 
business was very limited. House coal is in the same dull demand, 
and added to this is the further drawback that large quantities of 
soft coal are at present being put on the market, to meet the 
extra demand for steam coal. London is taking an average ton- 
nage of both Silkstone and Barnsley house coal, with which Sea- 
borne coal is in vigorous competition. With the eastern counties 
but a poor business is being done. Local sales are not brisk. 
Quotations are as follow :—Silkstone coa! can be had at 83, to 
8s, 3d. for best samples, and 7s, to 7s. 6d. for secondary sorts ; 
Barnsley house coal, 6s. 9d. to 7s. 2d.; Flockton at 6s, 6d. to 
7s. 3d.; while thin seam coal makes from 6s. to 6s, 3d. at the pits, 
in quantities, Steam coal is in active request ; prices, however, are 
low and competition keen. One indication of an improved business 
is the fact that the large stocks of coal, which were seen at the pits 
a month or two ago, have now entirely disappeared. The Humber 
ports are taking the bulk of the coal exported from this dis- 
trict. An average tonnage is being sent to Hull, both by sea and 
over the Hall and Barnsley Railway from the leading thick seam 
pits. Grimsby is also doing a fair business with the South York- 
shire district, and in spite of the keen competition of Derbyshire 
coalowners a good tonnage is shipped there from this part of the 
coalfield. Prices of steam coal, best sorts, vary from 6s, 9d. to 
7s. 6d.; Parkgate and similar qualities of steam coal, 63, to 6s. 6d. 
per ton in quantities. Railway companies, who have placed con- 
tracts with South Yorkshire coalowners, are taking a fair average 
tonnage. Gas coal is in about the same condition, except that 
prices are hardening and rather more is being purchased in the 
open market. Manofacturing fuel continues in the same dull con- 
dition, and is difficult to sell in such quantities as will meet the 
output. Large — keep prices down. Best qualities make 
from 4s, to 5s.; ordinary pit slack, 2s, 3d. to 2s. 6d.; and smudge 
9d. to ls. per ton. Thecoke trade is very depressed, and although 
the output is reduced it is still in excess of the demand. A light 
tonnage is being sent into both Derbyshire and North Lancashire, 
prices ranging from 7s. 6d. to 93, per ton. 

The improvement noted last week in iron has not been followed 
up by any further advances, prices remaining nominally the same 
as then quoted. It isa good deal, however, to have maintained an 
advance of 2s. per ton in hematites, and there is no evidence of 
any falling off in the general trade. Crucible steel manufacturers 
report that the higher grades are in better demand. Steel for 
rock drills, and certain classes of self-hardening steel, are in in- 
creased request, while the rolling mills are now working five days 
and nights a week, owing to the revival in files and tools, Atthe same 
time there has been a somewhat serious loss of business in Swedish 


rods, Some years ago Swedish billets were sent to Sheffield to be | aggrega 


rolled, and formed not an unimportant part in the work done at 
our local mills, The Swedish makers, tired of having their work 
done here, and, putting down mills of their own, kept that business 
at home. They did more than that, for they to send 
manufactured wire rods over here, putting them upon the market 
at £1 per ton above the actual cost of the billets, which is con- 
siderably less than one-half the cost of the rolling and the accruing 
waste in this city. This difference has the natural result of sending 
orders to Sweden, and leaving Sheffield in the position that it only 
obtains work when the Swedish mills have a surplus of basiness, 
Bessemer material continues as last reported, billets of speci 
carbons used in the Sheffield trades continuing at £5 7s. 6d. per 
ton, a figure which they have stood at for many months. There is 
a good demand for this class of steel, which has caused an 
increased production, and higher quotations are anticipated. 
a does not get any brisker, and the marvel is that 
orders have been so long withheld by the home companies, of whom 
the Manchester, Sheffield, and Lincolnshire Railway are at present 
taking most freely, owing to their requirements for their extension 
to London now in course of constru . The Lancashire, Derby- 
shire, and East Coast Railway is being rapidly pushed to 





completion. It is PT that by April the whole length of the 
line from Chesterfield to Lincoln, some seventy-five miles, will be 
finished. The other portion, to Sutton-on-the-Sea, will not be 
procéeded with in the meantime, although it continues part of the 
original coast to coast scheme, 

More is doing in engineering specialities, the United States 
being an important customer at present for these goods, Tool 
steel is selling much better, and prices are looking up. File cutters 
have been favoured with good orders, and both hand-cut and 
machine-cut are freely ordered. Some very good lines for saws 
have recently been placed, mainly from foreign countries, the 
home trade being rather less than was anticipated. There is no 
change to report in the armour-plate and other heavy trades. 
Fresh orders from the British Admiralty, which are expected to 
be placed every day, are still in the future, but there is no doubt 
whatever that they will come. 

In the lighter industries of cutlery and electro-plate the tendency 
is towards an improvement, and it is ex: that the “fall” 
trade will be a distinct advance on what has ruled during the year. 

One of our leading manufacturers, Alderman Joseph Burdekin 
Jackson, J.P., of Kersal Mount, Manchester-road, Sheffield, died 
at Rhyl on July 26th. Alderman Jackson, who has been in ill 
health for a considerable time, has been Mayor of Sheffield and 
Master Cutler as well, and was one of our most and 
enterprising citizens. He was the eldest son of the late Mr. 
Samuel Jackson, of Carlton House, Attercliffe, who was known 
locally as ‘‘ Chevalier” Jackson, through his having received in 
1855 the Cross of the Legion of Honour from Napoleon III, This 
rare distinction was bestowed, along with a gold medal, on the 
occasion of the Paris Exhibition, where the firm of Meesrs, Spear 
and Jackson had a grand exhibit of steel, files, caws, edge tools, 
machine knives, and other productions made at their Ztna 
Works, Savile-street East. The business was established in 1770, 
and for several years Alderman Jackson has been the head. 

Two other deaths of Sheffield manufacturers have to be noted. 
Mr. William Webster, of the Sycamore Cutlery Works, in Syca- 
more-street, died somewhat =: his residence, Priory-road, 
Sharrow, on the 25th inst. Mr. Webster recently retired from 
business, his trade interests having been acquired by Messrs, 
Hatrison Brothers and Howson, Mr, William Forrest, principal 
partner in the firm of William Forrest and Co., engineers and 
engineers’ tool makers, Industrial Works, Sylvester-gardens, 
dropped down in his office on the 26th inst, He never recovered. 
A native of Chesterfield, Mr. Forrest came to Sheffield about 
twenty-eight years ago, and commenced a successful business as 
an engineer and engineers’ tool maker. His two sons, Mr. J. H. 
Forrest and Mr, W. E. Forrest, have assisted their father in his 
business, 

The workpeople of Messrs, Hawksley, Wild, and Co., Brightside 
Boiler Works, to the number of over 300, celebrated the majority 
of Mr. C. W. Hawksley, eldest son of the principal, by a most 
enjoyable excursion to Barlow, on the 27th inst. Mr. G. W. 
Hawksley presided over the dinner, to which he generously enter- 
tained his workpeople, staff, and friends, and his son, who had a 
cordial reception, was presented with handsome gifts in recognition 
of the event. Young Mr. Hawksley appropriately thanked his 
father’s employés for their kindness. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in trade continues well marked, and nearly all 
branches of the iron and allied industries are influenced byit. Not 
only is this acknowledged by our manufacturers in private, but 
prominent commercial men in their public utterances dwell upon 
the change for the better, which is now being felt. Work is more 
plentiful than it has been for a long time, and people are looking 
forward very hopefully to the autumn, when there is every reason 
to expect there will be a large trade. In consequence of this 
feeling consumers manifest a strong desire to buy iron for delivery 
up to the end of the year, whereas sellers for forward delivery are 
comparatively few, and not inclined to accept the prices which 
consumers offer, as they do not believe in the likelihood of having 
to take less, and there is every prospect that they will be able to 
secure more as the autumn igation season prog Acon- 
siderable inquiry is now repo! from the Continent, and the 
deliveries of pig iron over sea have recently been much above the 
average. To Scotland also the exports from this district have 
been much above what is usual in July, and the result 
is that what is usually a quiet month as regards shipments, 
falling as it does between seasons — the spring and the 
autamn—has been really brisk. In the summer there is seldom 
much doing, and that a good trade is now being done is a good 
indication of the revival which is taking place. An average July 
shipment of pig iron from the Tees is 72,000 tons, but the 
quantity last month was 98,306 tons, as compared with 93,082 
tons in June, and 86,568 tons in the corresponding period 
of last year. Deliveries by rail have also increased, and it 
is expected that when the official returns for July are issued by 
the Cleveland Ironmasters’ Association they wil 1 report a decrease 
in stock of Cleveland pig iron of between two and three thousand 
tons, notwithstanding that the stock in Connal’s warrant stores has 
increased 129,514 tons, the quantity held at the close of July being 
6316 tons. It might have been thought that with such heavy 
deliveries, and with a decrease in production, there would have 
been no increase in the quantity lodged in the public warrant 
stores, but it is probable that second hands are buying iron and 
lodging it there in anticipation of securing better prices for it here- 
after. The make has been reduced, as the four furnaces at the 
Redcar Ironworks have been idle all through the month, but 
against this is to be put the relighting of a furnace at Lockenby 
Ironworks. 

The Board of Trade Commissioners having decided that the 
explosion at the Redcar Ironworks was not accidental. The rela- 
tives of the killed, and also the injured, have lodged with Messrs, 
Walker, Maynard, and Co. claims for compensation under the 
Employers’ Liability Act, and there being twelve killed and nine 
sem 4 the sum claimed in the aggregate will not be far short of 
£3000. Taking this into account, if the whole should be allowed, the 
accident will in the end have cost the firm over £10,000. Whether 
they can recover the compensation money from the Association, in 
which they areinsured against employers liability, is a question which 
is not easily answered, in the event of a decision that an official, for 
whom the firm are responsible, wasnegligent, and thatsuch negligence 
led to the disaster. Some of the widows will get compensa- 
tion, besides a share of the Relief Fund, which amounts in the 
te to about £1000: It is not likely that the men’s claims 








will be disputed by the firm. 

No, 3 Cleveland pig iron has not this week been sold for August 
delivery at less than 36s. per ton, either by makers or merchants, 
and the price for delivery over the autumn months has been 
36s, 3d., this figure having been generally paid. Makers, however, 
are not very ready to sell for autumn delivery, because with the 
present tendency they expect to realise further increases in price, 
and there are no indications that the value of iron will recede 
while the current shipping season continues. Cleveland warrants 
have not fluctuated materially this week, the range being from 
36s. 24d. to 363, 4d, cash, and holders are not much inclined to 
sell with the prospect of better prices before them. Another 
sign of an improved state of affairs is that towards the close of 
July there was not that anxiety among second hands to clear out, 
which is usual at the end of a month. No, 1 Cleveland pig iron is 
steady at 37s. 6d., but not much desire to buy itisshown. No, 4 
foundry is 35s., and grey forge, though in better request than it 
was, is still very slow of sale, and does not realise more than 34s, 

Hematite pig iron this week has improved the most, and pros- 

are very promising, on account of the activity in the steel 
le. Shipments of hematite pig have lately been very good, and 
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makers report sales to be heavy, and the inquiry brisk, Thus they 
have advanced their prices, and mixed numbers are now quoted 
at 43s, 6d., delivery over the remainder of the year. Messrs, 
Connal and Co., at July 3lst, had a stock of 100,242 tons of 
hematite pig iron in this district, the increase for the month being 
3518 tons. Rabio ore is very firm in price, 12s. 44d. per ton being 
the figure generally asked for delivery on the Tees, 

Stesl manufacturers report an active business, and their works 
are more fally employed than they have been for some years, 
especially the plate makers, who have advanced their prices. 
Ship plates are now £4 17s. 6d.; boiler plates, £5 17s. 6d., and 
ship angles £4 15s., all less 24 per cent. and f.o.t, Rail makers 
are doing better, and prospects are, on the whole, encouraging, 
there being a revival of railway enterprise abroad, particularly in 
India. This has led manufacturers to put up their quotation for 
heavy rails to £3 15s, 

The shareholders of the Darlington Steel and Iron Company 
have agreed not to wind up the concern at once, but to keep it in 
their own hands for another year, when they may be able to 
raopen the establishment, or at any rate sell it to more advantage 
than if they disposed of it at the present time. The place is not 
advantageously situated for carrying on the steel rail trade, as it 
cannot manufacture the rails so cheaply as works which are nearer 
the seaboard, seeing that the trade is mainly on export account. 

The directors of the Consett Iron ao report that, 
having regard to the conditions of trade in the past year, the 
results of their operations must be regarded as satisfactory. The 

rofit realised was £114 973 tons, and a substantial dividend will 
paid, besides which £10,900 will be towards extinguishing special 
expenditure. The Chopwell winning is being steadily proceeded 
with, and the line of railway between Garesfield and Derwent- 
hough is being improved to allow of its dealing with the increased 
traffic that will be brought on it when the Chopwell Colliery is in 
operation. 

The directors of the Consett Spanish Ore Company, the market 
value of whose £1 shares is £5 10s., have decided to pay a dividend 
of 63, 6d. per share for the past year, this being equal to 334 per cent. 

Some improvement is to be noted in the finished iron trade, but 
it is not such as to permit of any increase in prices, except for ship 
plates, which are now £4 153., less 24 f.o.t.; but there are scarcely 
any makers of iron plates left. Common iron bars are £4 153., less 
24 per cent. f.o.t. 

Ironfounders in a good number of cases are doing better, but it 
cannot be said that this is the case with producers cf railway 
material, such as chairs and sleepers. One of the leading firms 
engaged in this line in the North of Eagland is only employing 
400 hands, where, in good times, 1400 have been engaged, an 
under such circumstances it can hardly be expected that profitable 
trade can be done. Engineers are more favourably situated. One 
indication of the better times is that the workmen at the North- 
Eastern Railway Company’s North-road Locomotive Works, Dar- 
lington, who for several months past have = been working five 
days per week, are to be put on full time. © improvement in 
shipbuilding is well maintained. Messrs. C. 8S. Swan and Hunter, 
at Wallsend, on Saturday, launched the s s, Westmeath, the largest 
cargo steamer yet built in Great Britain. Her length is 465ft, 
breadth 56ft., and moulded depth 344ft , and the vessel will carry 
a general cargo of 10,250 tons deadweight, or 14,500 tons measure- 
ment ‘o, and in addition a very large quantity of bunker coal. 
She is built to the order of Mr. R M. Hudson, of Sunderland. 

The demand for Northumberland coal is fair, but it is poor for 
Darham coal of all kinds, and a good many of the pits are — 
short time. The Northumberland miners have definitely decid 
against the abolition of the Concilliation Board, and they have 
agreed that they will not be represented at the forthcoming es 
Union Congress, on the ground that the Co is too Socialistic 
in its tendencies. The current price of best Northumberland 
steam coals is 83. 9d. per ton f.o.b. Coke is steady at 12s. 3d. per 
ton delivered equal to Middlesbro’, a price which has continued 
unchanged for some months, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was very strong at the opening 
this week, and a large quantity of iron changed hands at prices 
1d. to 2d. per ton better than those current at the end of last 
week. A somewhat easier tone supervened, being merely the 
natural reaction after an unusually heavy business; but there is 
considerable animation in the market still. Cleveland warrants 
were in fair request, and there has been a quiet steady business in 
hematite. Reports come from the United States by private 
letter as to improving business there, and itisin consequence of these 
advices that the speculative market was so active in the early part 
of the week. 

There are seventy-six furnaces in blast, the same number as in 
the preceding week, compared with eleven at the same time last 
year ; and of the total forty-six are producing ordinary, twenty-six 
hematite, and four basic iron. 

The values of Scotch makers’ iron are as follows:—G.M.B., 
f.o.b. at Glasgow, No. 1, 46s. 6d.; No. 3, 44s.; Carnbroe, No. 1, 
47s.; No. 3, 44s. 6d.; Clyde, No. 1, 49s.; No. 3, 46s.; Gartsherrie, 
Calder, and Summerlee, Nos. 1, 503. 6d.; Nos. 3, 46s, 6d.; Colt- 
ness, No. 1, 52s. 6d.; No, 3, 493.; Glengarnock at Ardrossan, No. 1, 
49s.; No. 3, 45s.; Eglinton, No. 1, 463, 6d.; No. 3, 44s. 6d,; 
Dalmellington at Ayr, No. 1, 46s.; No. 3, 44s.; Shotts at Leith, 
No. 1, 52s. 6d.; No. 3, 498.; Carron at Grangemouth, No, 1, 
54s. 6d.; No. 3, 49a. 6d. 

There is a slight decrease in the stocks of pig iron at Glasgow, so 
that there does not appear to be any pressure to get iron into store. 
The assumption ety is, that as the furnaces were producing 
iron right t — holidays, stock in makers’ yards must of 
necessity have mn increasing. Of this, however, there is no 
positive evidence. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5677 tons, compared with 2807 in the same week of 
last year. The shipments to Canada were 60 tons, Australia 230, 
South America 60, India 120, Germany 455, Russia 200, Holland 
170, Belgium 148, other countries 121, the quantity sent coastwise 
being 4113 against 782 in the same week of last year. 

An improving tendency is noted in some departments of the 
manufactured iron trade, but business will require to be much 
better yet before it can be ed as at all satisfactory. 

The steel works are again in full operation, with the prospect of 
steady work fora long time. Prices are, on the whole, a shade 
better for some kinds of goods, but they are not yet up to the 
mark, and competition is keen between English and Scotch makers 
for the orders that are coming into the market. 

There has been more doing in the export department of the coal 
trade. Holidays in Fife have curtailed business there, but the 
shipments all over are, nevertheless, very good, amounting to 
166,256 tons, compared with 127,855 in the preceding week. 
There is little or no change in prices, the supplies being so full. 
Inland supplies for all purpoee: are obtained on very easy terms. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE slight forecast given lately in this column of an improve- 
ment in iron and steel would appear to be correct, and a 
better demand is setting in both for rails and steel bar, A good 
cargo of steel rails for India, turned out at Dowlais, left Cardiff 
last week, and I see the dispatch this week of an exceptionally 
large one of 4000 tons for Talcahuano, In addition to these there 
have been small cargo to Karlsham and to Alderney, and Newport 
has dispatched one of 118 tons to Highbridge. 

These matters have awakened hope in the iron district, and an 
impression prevails that the autumn will give increased business. 
It will be remembered that several of the prominent Welsh iron- 





masters figured in connection with the deputation who endeavoured 
to prompt the late Government in giving increased railroad facilities 
to India. This movement is again, I hear, to the fore, and ho} 
are stronger now that something will be done. It is admitted in 
iron circles that it will be only by supplying India and Africa with 
rails, and bably China and Japan, that we can have a sub- 
stantial revival in the rail trade. Home requirements are very 
small, and renewals take the form of ‘‘ parcels,” which are of little 

t. Ihave noticed them of late on different lines, generally 
one or two truck loads, contrasting in a remarkable way with the 
long trains which used to go from Cyfarthfa and Dowlais. 

One of the subjects commented upon in Wales is the probability 
of an increased demand for ship plates, and the likelihood of 
Dowlais-Cardiff figuring in this trade. Another subject very much 
discussed is in connection with the possible requirement of ‘‘ Welsh 
water” from London. Two years ago I referred to this, and 
hinted at the lake of Llangorse, the Irvon, the U:k, and the Gam- 
march rivers. Last year again reference was made to L'angam- 
march, and now it would seem that the movement, of which these 
were precursors, is about to be made. I am afraid that the water- 
shed of the Gammarch would be too confined, but the Llangorse 
lake, with tributaries, should do, and the level is not too low 
according to authorities, 

A somewhat quieter tone has begun to characterise the steam 
coal trade, and ‘‘men at the docks,” forgetting the usual lull 
which takes place at this time of the year, are beginning to fore- 
cast bad times ahead. Ido not think this likely, and if the in- 
dustries generally get into a more active state, these will absorba 

deal of the cheaper coals, which are now in a stagnant condi- 
tion. As regards best steam, the principal collieries, with their large 
contracts, are busy. Other collieries are not so fully employed, 
and the house collieries in all directions are only partially 
occupied. 

Mid-week there was quite a spurt of business on Change, Cardiff, 
with steam coal, and all descriptions were in request, but for 
bituminous coal the inquiry was limited. Closing prices were as 
follows :—Best steam, 103, 3d. to 10s. 6d.; seconds, 92. to 9s. 6d.; 
drys, 8s, 9d. to 9s, 6d.; best Monmouthshire, 8s. 3d.; seconds, 
7s. 9d. to 8s., f.0.b. House coal, best, is quoted at 9s. 6d. to 93, 9d. 
No. 3 Rhondda, 9s. 3d. to 93. 6d.; brush, 7s. 6d. to 7s. 94.; small, 
6s, 6d.; No. 2 Rhondda, 7s. 6d. to 8:.; through, 6s 3d. to 6s, 6d.; 
best small, 4s. 9d. to 5s.; seconds, 4s. 3d. to 4s. 6d. Coal ship- 
ments at all ports are moderately good. Swansea comments upon 
its coal exports to France having been only half the usual 
quantity, but against this cites a steady improvement in its patent 
fuel trade, 

Last week shipments exceed 11,000 tons, and at Cardiff this 
industry is also improving. The principal items in the Swansea 
export of patent fuel were 3500 tons to Italy, and 5050 tons to 
Algeria. Swansea prices 103. 3d. to 10s. 6d., Cardiff prices from 
10s, Pitwocd has shown a slight tendency to ae consequent 
upon cargoes coming in, and it is doubtful if 18s., the last quota- 
tion, can be maintained. Coke isin alittle better request. Cardiff 
prices are :— Furnace coke, lls. 9d. to 14s.; foundry, 153, to 16s.; 
special foundry, 193, to 19s. 6d. Cardiff prices for ore are :— 
Perman, 10s. to 10s. 6d.; Tafna, 103, 9d. to 1ls.; Rubio, 11s, 63. 
to 1ls. 9d. Market firmer. 

On ’Charge, Swansea, mid-week, the following quotations were 
given :—Glasgow warrants, 45s, 2d., and firm upward tendency. 
Middlesbrough, 36s. 3d. prompt ; hematite, 43s, 4d. Welsh bars. 
£4 15s. to £4 17s. 6d; sheet iron, £5 10s.to £6 53; steel sheets, 
£5 10s. to £6 5s.; steel rails, heavy, £3 123, 6d. to £3 15s,; light, 
£4 5s. to £5. Bessemer steel tin-plate bars £3 15s. Siemens, 
£3 183. to £4. Higher quotations rule for forward delivery. 
Tin-plates, makers’ quotations :—B , 93. 9d. to 103, 3d.; 
Siemens cokes, 10s. to 10s. 6d.; ternes, 18s, 6d., 19s, 6d., 21s, 6d., 
to 22s.; best charcoal, 12s, 6d. to 13s, 6d., according to finish of 
brand, Wasters, 6d. to 1s. lees than prime. 

Without a doubt a shade of improvement is showing itself in 
the tin-plate districts. More works are being started, a larger 
quantity is being turned out, and tin bars are in better demand, 
with the inevitable result that prices are looking up. Owing to 
non-arrival of tonnage, principally, the shipments of plates last 
week at Swansea was a poor one, only 37,894 boxes ; while, as 
indicating more regular work, 65,667 boxes came from the 
works, Stocks are 156,687 boxes. The latest advices from 
America, as discussed on ‘Change, are more reassuring. Owing 
to the improvements in the iron and steel trade of the States, 
the manufacturers of black plates are very fally employed, and 
cannot keep the plate works supplied. There is a strong impres- 
sion that buyers are in receipt of substantial orders, but are keep- 
ing them back to get their own prices, I do not think that this 
course will conieed. Several steamers are now Joading, and others 
are due. A brisk period is confidently expected. Work this week 
will show some falling off on account of the national Eisteddfod 
which was held for four days at Llanelly, and attracted not only 
—- numbers of tin-plate workers, but colliers and ironworkers. 

e railways are now entering upon the most active time of the 
season, and excursions are the order of the day at very low fares, 
I note that the attention to the Welsh coast is very marked, 
and the favourite run from Cardiff, the Rhondda Valley, Newport, 
Mertbyr, and Hereford is by the Cambrian Railway to Aberyst- 
with, The London and North-Western is also doing good work to 
Llanwrtyd and Llandrindod. 














NOTES FROM GERMANY. 
(From our own Correspondent.) 

A BETTER feeling has been noticeable in the iron trade during the 
week now past, which is due, in some measure, to the good 
accounts that are coming in from the American iron market, 

With regard to the Silesian iron market, there is not the slightest 
change or improvement to be noticed since former letters, The 
majority of the works remain in fairly good occupation on orders 
previously received ; but, altogether, a weak tone prevails, especi- 
ally as concerns prices. 

The Austro-Hungarian iron market, so far as regards pig iron 
and merchant bars, has shown rather a drooping tendency upon the 
week ; only for structural iron a good demand is coming forward, 
and makers have, here and there, been stipulating for longer terms 
of delivery. The machine and wagon factories are insufficiently 
employed, the smaller establishments, especially, complaining of a 
want of orders. Official quotations are: For common forge pig, 46 
to 47fi. p.t.; grey ditto, 48fl. p.t.; Bessemer, 48 to 51fi. p.t.; - 
mer ingots, 78 to 85fl. p.t.; » 105 to 112°50fl. p.t.; girders, 
106 to 110fi. p.t.; heavy plates, for boiler-making purposes, 165 to 
180fl. p.t.; tank ditto, 130 to 135fl. p.t.; sheets, 140fl, p.t.; tin 
sheets, 28f. per box ; galvanised sheets, 205 to 260f1. p.t. 

The situation of the French iron market remains as weak as 
before, and there is not the slightest indication of an upward 
movement to be perceived. The price quoted for bars has been 
140 to 150f. p.t., free Paris, but,in a number of cases, much less 
has been accepted by producers, 

There is still only the smallest possible amount of business doing 
in the different branches of the Belgian iron trade. Though prices 
remain, officially, as before, concessions are easily obtainable, people 
being more desirous of selling than buying. Athus is quoting 
40f. p.t. for foundry pig, Charleroi asking 5f. more. 

The rising of the tariffs forms the event of the week. According 
to the enactment of July 14th, 1895, duties on foreign articles are, 
from July 24th, as under :— 

Vieux fers, mitrailles de fer, de fonte et d’acier 
Ponte brute .. .c co co 00 00 co ef 
Fer ébauché et massiaux aa, 
Acier fondu ee ae eee 
Acier fondu dégrossi { billottes et Ingots sig 
Fer blanc, moh owWré 00 0s. 60 3s is oe ee ee be 
Fer cuivré,  eggani plombé ou zingué (galvanisé, non 
Galvees 66 ce: ve ee 64 ae of 0s. 60 0 90 
Voitures (y compris les vélociptdes) par 100f. .. .. s 
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The firm tone on the Rhenish-Westphalian iron market con- 
tinues, and some branches have even shown a further improve. 
ment upon the week. In pig iron a fair number of orders has 
been received, and prices are less fluctuating than beforo, The 
malleable iron trade, though it has not improved as might be 
desired, or as was generally anticipated, still shows a + ight! 
upward tendency; the majority cf the mills are sufficient), 
occupied, while some specially favourably cituated establishments 
report their order-books so well filled that they can afford 
to be rather particular now with regard to the new work 
Sez accept, and have, in a number of cases, been able to 
realise better prices, For bars a good demand cn foreign 
account is being experienced, and for local consumption there 
is also a fair inquiry coming in. Girders, too, are brisk of sale 
but weak in quotation; the same may be told with regard 
to hoops. In the plate and sheet department a fair amount of 
orders has been received 7 the week, but the condition cf 
prices is still in favour of the buyers. The wire and wire nail trade 
is reported to have been a trifle more active, while the prices paid 
are as low as before, Only some branches of the railway and 
engineering department are well engaged, the majority of the 
shops complaining of irregular employment, but there is likely to 
be a good activity going on at the wagon shops next month, as a 
number of rather large orders will be given out in a dav or two, 

The production of pig iron in Germany, including Loxembu 
was, in June of present year, 469,892 tons, cf which 115,577 t. 
were forge, pig, and spiegeleiser, 41,704 t. Beseemer, 242,245 t, 
basic, and 70,366 t. foundry pig. Output in June, 1894, was 
471,922 t. ; in May it amounted to 489,629t. From January let 
to June 30tb, 1895, no lets than 2,835,364 t. were produced, 
against 2,649,071 t. for the same period the year before. 

Concerning the value of French foreign trade, it is stated that 
import during the first six months of the present year was 
1,815,957,000f., against 2,070,146,000f. for the same period the 
year before. Export, on the other band, was 1,620,607,000f,, 
against 1,497,560,000f. for the same period last year. 

Figures for June of pee year are :—Import, 287,014,000, 
against 302,668,000f. last year, which shows a decrease of 
15,654,000f. Export was ,038, - in June of present year, 
against 237,112,000f. for the same month last year, showing a plus 
of 22,927,000f. for this year. 

Figures published by the office of Mr, Wolff, Dresden, concerning 
the world’s production of coal, show that England comes first, 
producing 188,277,525 t and employing 705,244 colliers. America 
comes next with about 164,000,000 t. Germany takes a third place, 
with nearly 73,000,000 t., excluding the output of brown coal, 
Then come Austria-Hungary with 10.700,000 t., France and Russia 
with 6 250,000 t. each, East Asia with 4,000,000 t., Japan with 
3 250,000 t., Nova Scotia with 2,250,000 t., Spain with 1,300,000 t, 
British Columbia with 1,200,000 t., Italy with 300,000 t., and 
Sweden with 200,000 t. Annual consumption per head is :—For 
Austria 4t , for England 3,4, t., United States about 2} t.; while 
for Germany it is estimated to be about 1°46 t. per head, 

Prodaction and import of coal in Russia was, according to 
——— published by the Russian Minister of Commerce, as 
under :— 

Annual production in million puds = 16'381 tons, 
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STEAM FEED-WATER HEATERS.—Several years ago it was first 
inted out in our columns that an actual gain resulted from 
eating the feed-water of a boiler by live steam taken from that 
boiler. The fact was first discovered by Mr. John Kirkaldy, but 
for some time ridicule was always levelled at the system, although 
Mr. Kirkaldy continued to receive proofs of his statements as to 
the economy derived from the use of live steam heaters, The 
following from Fairplay shows Mr. Kirkaldy’s discovery is being 
accepted even by those who only a few years ago thought belief in 
its truth only indicated credulity :—‘'We havé always strongly 
advocated the use in steamers of the live steam feed-water heater, 
both for the benefit derived by the boilers and for the coal-saving 
induced by the adoption of the bi The existence of this 
saving, while an absolute fact, has frequently been questioned on 
so-called theoretical grounds, and it has given us some pleasure 
to see our views strongly endorsed by such an acknowledged 
authority as Monsieur Normand, the well-known torpedo boat 
constructor and engineer of Havre, who in a ay prepared for the 
meeting of the Naval Architects held recently in Paris, explained 
the action of the live steam feed-water heater in the following 
clear and well-reasoned sentences: ‘I have alluded already to 
the laboratory experiments, according to which the coefficient 
of the transmission of heat varies from one to five, according as the 
water to be heated is quite stationary or in rapid motion. 
Particulars may be found in the ‘ Traité de Physique Industrielle,’ 
by Ser, vol. i., p. 225, &c. This is easily accounted for by this fact, 
that water is a very bad conductor of heat, and can be heated only by 
putting all the particles successively in contact with the heating 
surface, Although the actual conditions of a boiler are very 
different from those of the experimente, especially as regards the 
temperature of the heating fluid, it is not lees true that active 
circulation in boi'ers is most favourable to vapcrisation. This 
explains how the advantage to be derived from the use of feed- 
heaters is always superior to that which results from the economy 
in the units of heat raved. This is especially to be noticed in Mr. 
Kirkaldy’s feed-heater. In this apparatus steam from the boiler 
heats the feed before its introduction into the boiler. The result 
is evidently to equalise, in a great measure, the temperature of the 
water and steam contained in the boiler, with ro apparent, though 
with an undeniable economy. The phenomenon may be explained 
as follows :—When the water enters the heating tubes it travels 
without boiling through a certain length of those tubes ; the lower 
its temperature is below that of the steam, the longer this distance, 
and since the circulation is caused by the development of bubbles 
in the tubes, the intensity of the circulation is reduced as this 
difference of temperature increases.’ This explanation verifies and 
quite agrees with that advanced by the inventor of the live steam 
feed-water heater as early as 1886, and backed by a man of 
Monsieur Normand’s scientific attainments and experience, should 
be conclusive, The live steam-heater introduced by Mr Kirkaldy 
performs in a most effectual manner another important function, 
in that it traps the grease while passing to the boiler with the feed- 
water from the ee and in order to illustrate this in a 
proctien! manner a heater has been removed from a steamer after 
00 days’ continous steaming, the shell cut through and taken off 
above the lower standpipe at a point near the admission of tle 
feed-water, and the base with the tubes exposed just as they were 
on the ship’s return can be seen in the office of Mr. R. Y. McIntosh 
at 53, Qaayside, Newcastle-on-Tyne. There are now upwards of 
1300 of theee apparatus in use on board steamers in every service 
and cf all eteam pressures,” We may add that we have seen a 
heater taken out after a considerable time of steaming in the 
condition that this filter may be assumed to be, namely, filled 
almost full of grease which accreted from the feed-water. 
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AMERICAN NOTES. 


(From our own Correspondent.) 

New York, Jaly 24th, 
Tue present weakness in commercial circles is 
due to unce ling the corn crop, the 
cotton crop, the course of gold shipments, and 
the magnitude of railroad 9 purchases, 
When the business and specula' public can 
safely discount these four factors, the future of 
the American market will be pretty easily defined, 
Should cotton and corn be abundant, gold kept 
at home, large — available and liberal pur- 
chases be made by the railroads, there will of 
necessity be pronounced and permanent 
improvement in demand for products of field, and 
forge, and mine. It,is well known the railway 
managers are only awaiting good crops, and the 
attendant heavier traffic, to make extensive im- 
rovements. The Pennsylvania Company having 
tter credit than most concerns is starting to 
spend five million dollars, one of its orders being 
the construction of 100 locomotives, other corpora- 
tions are not so fortunate, and are obliged to 
wait until they earn the money to do with, or at 
least until earnings are clearly in sight. The 
iron trade is as strong and as active in some lines 

ag at any time for a month, but the limit is bein 

reached, So many furnaces and mills are so! 
two or three months ahead, that their owners can 
now afford to wait awhile. Billet mills are unable 
to accommodate recent buyers. Bar mills are 
sold into September. Pipe-rod, nail-sheet, and 
structural mills are full of orders, but in three 
months their books will be cleared. Whether 
prices will continue to advance is uncertain, the 
safer vein to take is that they have reached their 
highest limit where 60 to 90 days’ delivery in large 

lots are wanted. 











LAUNCHES AND TRIAL TRIPS. 


The Cockerill Company, of Belgium, has 
yecently turned out the Rapide, a new passenger 
steamer for the Dover and Ostend mail route. 
This steamer is 300ft. long, 38ft. broad, and 21ft. 
deep, and fitted with engines of 7000-horse power. 
At her official trial on the Clyde on the 25th ult , 
she obtained a mean speed of 21°843 knots 
daring a continuous run of three hours. Beyond 
a long range of private cabins, there is a suite of 
apartments epecially fitted for the usecf the King 
of the Belgians, and other foreign royal personag 
who patronise the line. In the king’s saloon the 
decorations and fittings are of polished woods and 
ivory from the Congo, the upholstery being an 
adaptation and exemplification of Central African 
arts. Ivory tusks to which electric lights are 
pendant are fitted. The vessel is now on her way 
to Ostend to take her place in the service, 

Messrs. Workman, Clark, and Co., Belfast, have 
launched the large screw steamer Pakling, which 
has been built for the China Mutual Steam Navi- 
gation Company, of London. Her dimensions 
are :—Length, 410ft.; breadth, 48ft.: depth, 30ft., 
with a gross tonnage of about 4600. She has 
been built to class 100 Al at Lloyd’s, and with 
Board of Trade passenger certificates. The upper 
and main decks are of steel, and, in addition, the 
upper is sheathed with teak. A cellular double 
bottom extends right fore and aft for water 
ballast, which can also be carried in the peaks 
and in a deep tank in one of the after holds, also 
arranged for cargo pu e saloon is in a 
steel deck house, which also contains rooms for 
the captain and several state-rooms handsomely 
pe and upholstered. A large poop extends 

or a distance of 60ft. from aft. The Pakling 
will be rigged as a two-masted schooner, with 
telescopic masts to suit the Manchester Canal. 
The machinery has been constructed at the 
builders’ engine works, and consists of triple ex- 
pansion engines of a wer. Steam will be 
supplied by two large double-ended boilers, with 
forced draught on Howden’s system. A large 
auxiliary boiler supplies steam for the deck 
machinery. 

On the 24th ult., Messrs. Wm. Gray and Co. 
launched from their yard at West Hartlepool the 
8,8, Pectan, the seventh steamer built by them to 
the order of Messrs. M. Samuel and Co., of 
London, The vessel, which is specially con- 
structed to the design and under the supervision 
of Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, for the carriage of oil in 
bulk to the East, and returning with general 
cargo, is 375ft. 6in. long by 48ft. beam by 
3lft. 6in. moulded depth, built under the three- 
deck rule, with long bridge, poop, and forecastle, 
and carries 6700 tons deadweight. Her engines 
are supplied with steam from three single-ended 
boilers of amp!e power, and have cylinders of 
27hin., 43hin., and 75in. diameter, and a stroke 
ef 48in, Like the other vessels of Messrs. 
Samael’s fleet, she is built to the highest class at 
Lioyd’s, and is very completely fitted with electric 
light, including Suez Canal plant. She has direct 
steam windlass, eight winches, and an ample 
arrangement of derrick posts, for quick discharge 
and loading at all hatches simultaneously. The 
pumping and ventilating plants are of a most 
thorough and complete character, and are so 
arranged that currents of fresh air may be passed 
through the holds at any time, together with 
other detail arrangements to suit the special 


cargoes, 

On Saturday morning last Messrs. C. S, Swan 
-— — he canaries oe 
argest cargo steamer yet built ia and or 
Scotland, the s.s, Weetreath. This liar has 
been built to the order of Mr, R. M. Hudson, 
of Sunderland, With the exception of the s.s. 
Georgic, now being compl in Belfast by 
Messrs, Harland and Wolff, this is the largest 
cargo carrier afloat. Her dimensions are 465ft. 
over all by 56ft. beam by 34ft. 6in. dept» moulded, 
with very long deck erections, the bridge being 
250ft, long. She is built to the spar deck rule, 
and to the highest class in Lloyd’s register. The 
captain, officers, and engineers are berthed in 
steel deck houses on the top of the long bridge 
house clear of all cargo spaces. It is expected 
that the to be carried by the s,s, West- 
meath will be not less than 10,250 tons dead- 
weight, or 14,500 tons of measurement cargo, in 
addition to a very large bunker capacity. The 
machinery has been built by Messrs, The Wall- 
send be any and Engineering Co., Limited. 

@ engines are triple-expansion, with cylinders 








28in., 46in., and 75in, ey by 54in. 
stroke, and steam will be supplied at 1801b, work- 
ing pressure by three boilers 14ft. 3in. diameter 
by 11ft. 9in, long. fitted with Howden’s system of 
forced draught, Serve tubes, and Parvis's patent 
ribbed furnaces, The propeller blades will be 
made of manganese bronze, mannfactured by 
Messrs. Henry Watson and Son, of Walker Gate. 
Daring the construction the s.s, Westmeath has 
been superintended, and the details arranged, by 
Captain Johnson, whilst the machinery depart- 
ment has been supervised by Mr. T, Graham on 
behalf of the owners, 








THE MANCHESTER, SHEFFIELD, 
AND LINCOLNSHIRE RAILWAY 
TO LONDON. 


Tue Directors and General Manager of the Man- 
chester, Sheffield, and Lincolnshire Railway 
recently made a visit over the works of the com- 
pany’s extension to London line, from the point 
where it joins the Metropolitan Railway at Quain- 
ton-road to Annesley, about ten miles north of 
Nottingham, a distance of nearly 92 miles, where 
a junction is formed with the existing railway of 
the company, and were exceedingly pleased at 
the very rapid progress made during the few 
months since the contracts were let. Tbe line 
has been divided into five sections, in order to 
ensure the rapid completion of the work, and the 
contracts were let about nine months ago to five 
of the leading firms of railway contractors, 

Although there has been to some extent the 
usual and inevitable delay in obtaining possession 
of land, and there was also the long period of 
intense winter in February and March last, great 
and unprecedented progress has been made. 

To-day locomotive engines can run on the con- 
tractors’ overland route for a distance of about 
two-thirds of the entire route, All the viaducts 
but one are in rapid progress, and some are 
approaching completion. The tunnel near Ragby, 
corresponding to the celebrated Kilsby Tunnel on 
the London and North-Western Railway, has 
already six shaft sunk, six more being in progress, 
the material proving to be of excellent character, 
and almost free from water. 

The engineers are availing themselves of the 
latest experience in railway construction, and in 
order to construct a line which will be the least 
expensive in future maintenance, they have 
adopted a wise and important policy. Thus, to 
avoid the expense of repairs to brickwork due to 
injury by weather, Staffordshire blue bricks are 
being universally adopted. Stone is very 
sparingly used, being expensive, and in many 
cases objectionable. Steel and iron bridges are 
excluded wherever practicable, to avoid heavy 
first cost in construction and expensive painting 
in the fature. The slopes of both cuttings and 
embankments are kept as flat as possible in order 
to prevent the chances of slips. With a view to 
the future cost of working being low, no gradient 
of more than 1 in 176 is allowed south of 
Nottingham, and no curve, except at junctions 
or at important stations, is less than 80 chains, or 
one mile radius, the result being that a first-class 
running line will be ensured. Notwithstanding 
the substantial and durable character of the 
works, the cost of the railway will com very 
favourably with that of any other main line to 
London. 

The question will naturally arise in the minds 
of many, what will be the effect of the new line 
upon the fortunes of the other main lines to 
London? We believe that although jast at first 
they may feel a diminution in their traffic, it will 
be of a very temporary character ; the continual 
increase of population of the country necessitating 
the incessant widening of such lines as the London 
and North-Western Railway, the Great Northern 
Railway, and the Midland Railway, and the 
growth of the traffic on those railways is becoming 
unmanageable in London itself. None of their 
termini are to-day large enough, and the post- 
ponement of further expense in widening their 
systems by the opening of the new route, with 
its capacious London terminus, may prove to be a 
blessing in disguise, 

It seems to be not unlikely that the Manchester, 
Sheffield, and Lincolnshire Company is about to 
break the record in the construction of railways, 
in the important items of celerity in the execution 
of the works, and economy in construction. 
Durability of stracture has been ensured, and in 
economical cost of working in the fature, Mr. W. 
Pollitt, the general manager, believes the new line 
will have great advantages. 








THE NEWPORT HARBOUR COM. 
MISSIONERS’ WEEKLY TRADE 
REPORT. 

THE coal shipments for the week ending to-day 
have not been quite so large as the previous one, 
The principal shippers, however, have stems 
on for the next week or two, which will doubtless 
make up for last week’s loss, Pitwood is still 
scarce, and prices high. Stocks in the timber 
trade are heavy for this time of the year, and 
new goods are arriving. Five steamers have 
discharged cargoes of iron ore at the Ebbw Vale 
Wharves, and two at the Blaina Wharf. The 
brisknees in the ship repairing and engineering 
trades continues. 593 loads of deals and ends, 
1603 loads of sleepers, and 4175 loads of pitwood 
aro included in the foreign imports. 2100 tons of 
pig iron, 800 eacks of beans, and 5550 tons of 
wheat form part of the coastwise imports. In 
the coastwise exports, 877 tons of tin-plates is 
reported as having left the port. 

Prices ruling on ’Change to-day were as 
follows:—Coal: Best steam, 8s. 3d. to 8s. 9d.; 
seconds, 7s. 9d. to 8s.; best house coal, 103. to 
10s, 3d.; dock screenings, 5s.; colliery smai, 
4s, to 4s, 6d.; smiths’ coal, 6s. 6d.; patent fuel, 
10s, 3d. Pig iron: Scotch warrants, 453, 24d.; 
hematite warrants, 45s. 24d., f.o.b, Cumberland ; 
Middlesbrough No, 3, 36s, 3d. prompt; Middles- 
6d. brough hematite, 43s, 6d. Ironore : Rubio, 11s. 
to lls, 9d.; Tafna, 103, 9d. to 11s. Steel rails, 
heavy sections, £3 12s, 6d.; light sections, £4 5s, 
Tin-plate bars, £3 15s.; Siemens tin-plate bars, 
best, £3 17s, 6d., all delivered in the district, 
cash less 24 per cent, Tin-plates: Bessemer 
steel coke, 9s. 9d.; Siemens coke finish, 10s,; 
ternes, perdouble box, 28 by 20c., 193. to 21s, 
Pitwood, 17s, 6d. to 183, Freights firmer. 





THE PATENT JOURNAL. 
Condensed from “The [ustrated Offciat Journal of 


Application for Letters Patent. 
+% ts sm “communicated” the 
name address communicating party 
printed in italics. si 


18th July, 1895. 


13,716. Comprnation Tire, J. T. Taylor, Birmingham. 

go Om Lames for Removine Part, J. Macdonald, 
3 ow. 

13,718. Srop Protector, G. H. Baxter, Dalmuir, N.B. 

13.719. FLusHina Water Cxiosets, J. C. L. Campbell, 
Blairgowrie. 

18,720. Carmney Cow s, E. W. Astle and C. E. Terry- 
Terry, Derby. 


13,802. iy ee Roiiers of Sprswine Frames, R. J. 
Cc fast. 
ne Osci.Latina LUBRICATING Pomps, J. Krist, 
r 


13,804. Niaut Sioxaine, J. Wall, Liverpool. 

12,805. Buckves, H. G. Marshallsay, Aldershot. 
13,806. Water Cycuzs, J. H. Ball, Beeston. 

13 807. Aprtiance for Startina Tramcars, W. Ellis, 


jasgow. 
18 £08. Sream Tears, T. Shore, jun , Manchester. 
13 809. Steam Borer Fives, W. Deighton, Leeds. 
13,810. Corrugated Secrionat Tose, W. Deighton, 


Leeds 
13 811. Frame to Carry Luaoacs, H. G. Turner, Min- 


chester. 

13,812. Couptinas for Connectine Suarts, B. J. 
Maloney, Edinburgh. 

13,813. Nirao Compounps, W. Fairweather.—(J. 7. 
Carrick and H. N. de Wilde, South Africa.) 

13,814, A Captive Goir Batt, J. Turnbull, sen., 





18,721. Gotr Baty Press, C. Ashford, Birmingh 

13 722. ARRow Heap SuHapep Ve-sEL, M. Golinsky, 
Bermuda. 

18,7238. Kwirg CreaninG Apparatus, T. F. Wiley, 
Bradford. 

18,724 Barr for Pixs. W. G. Hollis and J. W. Huddle- 
ston, Studley, RS O 

stg? gag Maca ne, C. Martini and H. Grupe, 


rlin. 

13,726. OreaTina Motion, R. Westall, London. 

13,727. ALTERNATORS and Dynamos, J. A. Kingdon, 
London. 

13,728. Viotiw Mores, W. Bingham, London. 

13,729 Suprportinc Goons Sxoors, T. W. Sessinghaus, 


ndon. 

18 730. Batreries, W. Rowbotham and H. Levetus, 
on. 

18,721. OptuRAToR for Gas Cartripces, M. Boehm, 
ndon. 

—_, Vatves, H. Kesterton and W. A'lmann, 


ndon. 

13,733. Dress Linincs, E. de Pass.—( The International 
Fibre Chamois Company, United States.) 

18,734. Burp Fittinos, FE R. King, London. 

13,785. Purse, H. Penn, London, 

18,736. Borters, J. O. Gilbert, London. 

13,737. TasLe Orr Lamps, J. V. Moore and T. Bell, 
London. 

18,738. Stoves, T. A. Langhorne, Keighley. 

13,789. Device for Openine SHELL Fisu, J. B. Gastaldi, 
Liverpool. 

13,740. Fiusuisa Drains, &c, E. H. Q. Henriques, 
Manchester. 

13,741. Empcs3inc, Elkington and Co., Ld., and H. 
Shaw, London. 

13 742. Water Gavogs, T. P. and G. H. Wiggins, 
London. 

— for Baxino, J. A., W. K., and G. 8. Baker, 


mndon. 
13,744. Compound for Woot Waszino, A. W. Brittain, 
d 


on, 

18,745. GRANULATED Woop, O. Imray —(P. Hartmann, 
Germany.) 

13,746. Seamiess Metatcic Tusses, O. Imray.—(R and 
M. Mannesmann, Germany ) 

18,747. Ripine Sapoies, A. R. D.gg, London. 

_— Stream Brake and Courtine Gear, F. W. Webb, 

rewe 

13,749. The Simpce Cooi*r E. Long, London. 

13.750. MaNnuraciureE of ILLUM:Natine Gas, T. L. 
Wilson, London. 

13,751. Skate Biape Protector, F. W. Gould, 
London. 

13,762. Non-s_ippinc Device for Boots, L. J Darby, 
London. 

18,753. ApsusTaBLE F coat, T. 8. Fefel and C. R. Pue, 


ndon. 

13 754. Vewicte Srartinc Gear, W. J. Davy, 
London. 

13,755. Paeventine the Gapine of the PLaquet Hoie3 
of Lapirs’ Skirts. E. Grimes, London. 

13 756 Cyctes, L. Petich, London. 

13757. Sposninc Spapies, J, A., and H. Ryo, 


London. 

18,758. Cioseer for StoprereD Botries, C. H. Taylor. 
Londor. 

13759. Manouracture of Screws, J. 8. Orton, 


London. 
13,760. WorkiNG of Ecectricat Tramways, C. Raleigh, 


mdon. 
13.761. Treatinc Biruminovs Compounps, E. F. 
Badgley, A R. Green, and A. Crockett, London. 
18,762. Skivina Macuines, F. and F. Squire, jun., 
London, 
13,763 Lockie of Nots upon their Botts, J. Wescott, 
London, 
13,764. Propuctne Water Gas, A. J. Boult.—(C. Dell- 
wick, Sweden.) 
13,765. Steam Generators, H. C. Ashlin, London. 
13,766. Propuction of ILLumMiNatine Gas, T. L. Will- 
son, London. 
18,767. Batt Beartnes, R. W. Smith, Birmingham. 
13,768. Hincas for Oven Doors A. Chatwin, Birming- 


ham, 
—_ Vermin Trips, W. H. Tildesley, Birming- 
m. 


13,770. SEPARATION of AgsENic, W. Ramsay, London. 

13,771. Recovery of Gotp, W. P. Routh and 8. O. 
Cowper-Coles, London. 

18,772, Macuingry for Spreapine Liquips, J. Heim, 


Lond: n. 
13,773. APPLIANCE for ADVERTISING, G. E. Farrow, 


mdon. 

18.774. Sanp Screenrnc Macames, H. W. Clarke and 
J. Emery, London. 

18,775, Manuracture of Armour Ptartss, J. B. Torres, 


London. 

13,776. APPARATUS for Maxktxc CicaReEttTEs, A. Romar- 
owski, London 

18,777. ManuractureE of Paps, J. H. Pakeman, 
London, 

18.778. Taansp sino Apparatus, T. W. 8. Holden, 
Lond: 


on. 
18,779. DismnrecTiIxa Apparatts, P. W. Foott, 


mdon, 

13,780. Removine Dust from Macuryery, G. Kessel- 
ring, London. 

18781 AppaRatts for Apvertisine, G. C. Fricker, 


don. 
13,782. Cur~prey’s Mart Carts, &c., A. J. M. Hurdle, 
ni 


on. 
13,783. Sawrna and Cotrinc Macuryes, D. Parry, 
London. 


19th July, 1895. 
13,784. Rope Brock, W. Hayhurst and FE. Crossley, 
oe 
18,785. Winpows, W. C. Perrin, Olton. 
13,786, Envetorre, BE. Thurgood, London. 
13,787. Puttevs for Rattway Sienars, A. G. Evans, 


London. 

18,788. Biock for Woop Pavements, E. B. Edwards, 
tondon. 

13789 Prope.iees, J. Rochford, Liverpool. 

18,790. Tit, H. B. Dunn, Glasgow 

— Ovens, H. Wood and P. D.wson, Hudders- 

eld. 

13,792. Trousers, Princess Company, Ld., and W. G 
Maclvy, London. 

13,793. IncuBaTors, J. A. Hooper, London. 

18.794. ScHo.ars’ Drawina Boarp, X&c., J. Wilson, 


8. 

13,795. BrnuiaRvD Cors, W. J. Tranter and H. O. Choles, 
Birmingham. 

18,796. Tires, W. E. Co 1, London. 

18,797. Brake, T. Tom'inson. Birmingham. 

13,798. APPARATUS for CLEANING CuRRANTS, T. Morton, 
Lanarkshire. 

13,799. CycLe Sapptes, J. B. Brooks, Birmingham. 

13,800. Huss for Cycies, J. R. Chambers and F. Haw- 
ey, Birmingham. 

13,801. Down Sprouts or Fatt Pires, D. Wright, Man- 
chester, 





13,815. MANUFACTURE of Buockxs, W. Smith, Aber- 
deen. 
13,816. Reparrinec Cuatns, J. Hartness, Newcastle-on- 


'yne. 

13,817. Oicarerre Tip or Movurtuprece, L. Coen, 
London. 

18,818. Castors for Bepstgaps and other Furniture, 
H. Garner, London. 

18.819. Mepictne for Corrina Pnreomonta in CatTrte, 
W. Grice, London. 

18,820. CusHiongp Sappie2, R. Haddan.—{J. Chaiz, 
France.) 

13,821. Amusement Apparatus, R. Haddan.—(C. G. 
Nielsen, France.) 

13,822. Azo-coLouRine Matrers, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 


many.) 
> Water, &c., Heatina Apparatus, B. Hart, 
ndon. 
13,824. Warsuips, J Drysdale, London. 
13,825 Expanpinc TRELLIS Cover for Baskets, C. J. 
Watts, London. 
18 826. Propuction of Nitric Acip, C. Dreyfus, 


don. 
18,827. Propucinc Hyprocuoric Acip, C. Dreyfus, 


don. 

13,828. Sime Vatves for Steam Enores, C. W. 
Thompson, London. 

— Pywevmatic Wreets or Tires, P. W. May, 


London. 
13 830. Daivine Gear for Cycies, G. and J. Rusp, 

mdon. 
13,831. Manuracrure of Oxyaen, &c, J. B. Torris, 


ondon. 

13,832. Skirt for Lapy Cycuists, M. F. and 8. A. Pease, 
London. 

13,83. Rartway Siexpers, E W. Stoney, London. 

13.834. AvTomaTic SaALe ATTACHMENTS for Gas MetEi.s, 
C. A. Barrett, London. 

13 835. Furniture for Swineina Torcet Giassezs, F. 
Haynes, London. 

13 836. Se:r-actina Mues, G. C. Hawkins, London. 

18,837. Rerriceratine Apparatus, H W. and &, 
Bindon, London. 

18,838. Merat Brackets, J. Hewitt and F. R. Baker, 


ndon. 

13,839. Spike for Use in Woop S.eerers, C. Weber- 
Jacquel, London. 

13,840. StrrruP3, C. Bellocq and H. Gummersbach, 


mdon. 
13.841 Supports for Bicycies, E. H. J. Wilkins, 


ondon 

18 842. Lamps, J. A. Wanklyn and W. J. Cooper, New 
Malden, Surrey. 

20th July, 1895. 

13,343. Batt Bearinas for Carriaces, G. H. Harrison, 
Birmingham 

13,844. Cyctouergrs, G. E. Dell, London. 

13 815. Street Loraisgs, N. 8. Arthur and W. Keddie, 
Edinburgh. 

13 846. Makina Ro.gs for WaTerine Pcts, C. H. Hil’, 
Birmingham. 

13 847. Rosser Tire for Cycte WuHEets, G. Taylor, 
Bournemouth. 

13,848. Scnoot Drawinc Desks, W. Hugh and J. 
Wright, Nottingham. 

13,849 Picks, &c, G. 8S. Waterfall and J. Mitchell, 
Sheffield. 

13,850. Vatves, W., H. E., and J. C. Lupton and W. 
Calvert, Manchester. 

13,851. ALKaLtng Sacuaratss, W. R. Hutton, Glisgow. 

18,852. Srraistne the Heaps of Bansos, C. A. W. 
Drury, Bristol. 

<> eee Stops and Coup.ers, J. C. Hele, 


ris 

13,854. Corrze Roastina Apparatus, R. Tupholme, 
mdon. 

13,855. Pweumatic Cusnions, F. R. Gee and 8. Greer, 
Dublin. 


13 856. Serivas for WaEELED Veuicits, R. Brownand 
T. Foden, Manchester. 
13,857. Szparatine Souip Susstances, W. Birch, Man- 


e r. 

13,858. Sotpermnc Maras, A. J. Boult.—(T. and C. 
Priour and C. Hugot, France.) 

18,859. Ste:m Generators, T. Clarkson. London. 

18,860. Motor Driven Veuictes, T. Clarkson, 
London. 

13,861 Vatve Mecuanism, T. Clarkson, Londun. 

13.862. Gas Stoves, G Kern, London. 

13.868. Fugen for Bursina Purposes, R. Stone, 


on. 
13,864. Metruop of Spaoynine Toracco, T. Gallaher, 
Belfast. 
18,865. Drop Box Pickers for Looms, W. Briggs, 
Rochdale. 


13,866. Cuarn Liyxs, R. A. Breul. London. 

13,867 Caaroino Gas Rerorts, Sir W. Arrol and W. 
Foulis, Glasgow. 

12,848. Soot Catcuers, J. Ritchie, London. 

138,869. Cycce Wueszs, J. R. Trigwell, London. 


13,870. Stream Borer Fornaces, H. C. Ashlin, 
London. 
13,871. Urmismnc Heatep Gases for Dryra, 8. 


Smithson, London. 
13,872 OpERATING SrgaM ALTERNATORS, J. A. Kingdon, 


ndon. 
13 878. Cycie and like InrLators or Pumps, H. Lucas, 
ndon. 

13,874. UmpreLtta Runners, F. T. Baker ani A. T. 
‘Thornthwaite, London. 

18,875. Paw, A Faila, Berlin. 

13 876. Smoke ConsuminG Apparatus, C. W. Stauss, 
London. 

18 877 Heatine Warer, C. G. Norris, 8S. Mycock, and 
A. Cooke, Manchester. 

13,878. Buryp Rotigrs, 8. G. Butler and A. Vitali, 
Manchester. 

13,879. Gas Burners, J. Goodson, London. 

13,880. Marine and other Steam Boixers, J. Westray, 
London. 

13 881. ApveRtisinG, A. D. Southam and W. L Gould, 
London. 

18 882. Coxe Ovens, A. J. Boult.—(&. Gebel, Germany.) 

13,883. Sewina Faprics and Baap, BE. W. Franken- 
burg.—{B. Frankenburg Germany.) 

13.884 Hanpwes of Butcuers’ Knives, FE. C. Blackett, 
London. 

18,885. Locxrnc Catcn for Gun Tricorrs, J. R. 
Hutchinson, London. 

13,886. Urriisinc Skim Mik, H. Christensen and R. 
Hamann, London. 

13,887. Locks and Krys THEREFOR, G. H. H. Shapter, 
London. + 

18,888. Construction of WaTeR-ciosets, H. J. Vick, 


ndon. 
13,889. Boor and SHor Construction, J. G. Clark, 
London. 
18,890. Parntina Macuines, E. Lambert, London. 
18,891. Braceets, F. E. Kur, Lendon. 
13,892. CompisaTion: Toot, E. Mariani and D, Bala, 
London. 
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18,893. Guarp for Winpow Curtains, 8. Braumann, 


logne. 
18.894. Orentnc Exvevoprs, J. Nadler and M. Pape, 
London. ; 
13,895. Ssctionat Recorpine Tarce:s, A. J. Eli, 


ncoa. 

18.896. Propuctxe SupgruEateD Srean, F. Bormann- 
Zix, Liverpool. 

13,897. Connectine the Bopies of RatLway VEHICLES, 
A. Spencer, London. 

13,898. Baxi Castor3, D. Hunt, London. 

18,899. Letrer Fives, A. Krah. {.ondon. 

13,900. Gatvanic Batrerigs, R. W. Gordon, London. 


22nd July, 1895. id 


18,901. Brinpine Set. E. F. Ordish Nottingham. 

18,902. Vatves, S. J. Howells, Loughtoa. 

13,903. Mounrtnc PaoPet.er Braves, A. V. Coster, 
Manchester. 

— VENTILATOR for MinE3, &c, F. Eis2nbeis, 


e. 

13,905. Wire Ropz Wasets for’ Lirrinc, T. Meacock, 
Handsworth. 

13,906. McrrE Cramp, W. Methere!l, London 

13,907. Warets of Common Roap Veutcce;, W. Durn, 
Birmingham 

13,903. Pocker CitnomeTer and Lever, J. W. Sill, 
London. 

18,909. Fieg-LigHter, W. Holt, Manchester. 

13,910. Fire-Licuter, T. Gill, R. Gill, and J. Gill, 


ax. 

13,911. Corrrin HanDLe Fastener, W. A. Bruff, Bir- 
mingham. 

13,912. CHANNELLED CoutTtTine Toors, G. Wittig, Berlin. 

13,913. Striping Seats for Rowine Boats, E. C. Atkin- 
son, Oxford. 

13914 Cycte Driving Mecuanism, T. Cummings, 
Birmingham. 

18,915. Fire-cuarD3, H. Hart London. 

13,916. Bany CarriaGE with Two Bopres, C. Boulter, 
London. 

13.917. Birockine Macurines for Hats, F. Oakley 

f3 London. 

13,918. Screws for InseRtine in TeerH, A. B. Smith, 


ndon. 
13 919. Raus, J. Butler, L. B. Barlow, and N. Tun- 
bridge, London. 
13,920. Saint Fronts, O. F. Viola and J. A. Kohn, 


ndon. 

13,921. Dryisc Tosss, R. Wootton and B. Hewitt, 
Birmingham. 

13,922. Se.v.ce for Pisce Goop:, L. Sharp, London. 

13 923. Hors, J. T. Bennett, London. 

13 924. Fire-pRoor and Wa1ER-PRooF Pa'nt, R. Stone, 
London, 

13925 Umererra Hotpe3, F. E. Hollyer and F. 
Knight, Breotfurd. 

13,92. Reversipie Seat, D. E. Hipwell, London. 

13,927. Vewxrs for Contaisinc Mixtures, 8. Sewell, 
Loodon. 

13,928. Biccrarp TaBLe Baty Detiventiss, E. F. Daves, 
Pepz ince 

13,929. P.ecu ric TrrE REPAtRiING Toots, F. Myers, 
London. 

13930. Drivine and Carryine Sreves, J. Higgin- 
bottom, Liverpool 

13,931. Separatine Srones from Waeat, J. Higgin- 
bottom, Liverpool. 

13,932. Toxs and Merauiic Recepracces, J. Richards, 
Live 

13,933. Batt Beirtos, J. Renoufand P. L. Renouf, 
Birming . 

13,934. GE-ER«tTING Ececrricity, F. Gray, London. 

13,935. INcayDescenT Petro.eum Burner, H. Rint, 


London. 
13,935. TaaNspostnc Piano Keypoarp, W. S. Moses, 
London. 
13,937. CHars ApsostuENts for Cycies, T. J. Biggs, 
ndon. 
18,988. Gas Boryers, W. Hooker and L. Hooker, 
Lon 


on. 

18,939. Forwace Grates, R. 8. Richards. London. 

18,940. Musica. Instruments, H. von Pollnitz and F. 
L. Bauer, London. 

13,941. TreaTING Woot and Fisre, G. Politz, Ger- 


many. 
13,942. Prorecrors for Purse:, J. W. Miinscher, 


Lond 


ndon. 
13,943. CaaIn-wHEELS, J. Bernheimer and T. Manger, 


mdon. 
18,944 Guarp for Arm Iyter Vatves, M T. H. Teagle, 
mdon. ¢ 
18,945. Rowxocks, J.C Fell.—(J. Hammer, ———~.) 
13,916. BausHe; for Pott sina Boots, F. W. Thomas, 
London. 
13,947. CoLovrtnc Matrers, C. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 
13,948. Cameaas, W. Harding.—(T. Finch, France.) 
13,949. PurHateines, C. D. Abel.—(4. Fischesser and 
Co , Germany.) 
13,950. Steam Borers, J. B. Smith, London. 
18,951 DiscHarcine Water, A. J. Boult.—(4. Mus- 
nicki, Belgium.) 
13,952. Distvrectinc, W. Chattaway, London. 
18,953. Stove, A. C. Strains, London. 
13,954. Door CLosisc Apparatus, A. Urban, London. 
13.955. Macuives for GatHerine Crops, J. B. Parry, 


ondon. 

18,956. Taottey Systems; of Proputsion, A. G. New, 
mdon. 

13,957. TaoLLey System3 of Paoputsioy, A. G. New, 
ndon. 

13,958 TaoLLey Systems of Propusion, A. G. New, 


ndon. 
18,959. Oxycer, H. L, A. Lapointe, London. 
13,960. CaRBRETTERS, E. Petréano, London. 
18,961. Ratt Connector, H H. Lake —(The Compagnie 
de U Industrie Electrique, Switzerland ) 
13,962. Setrinc Saws, H. H. Lake.—({ Maschinen fabrik 
** Perfect.” Germany ) 
. Pickine Rops, C. A Gregory, London. 
. Borine Apparatus, J. F. Lautre, London. 
. Sroves, B. W. Lundin, London. 
. Tors, G. Vasseur and J. Repelin, London. 
. Steepers, X Pouzyna, London. 
. CLocks A. Ingram, London. 
13,969. MacHoves for WasHina Cots, P. Fanchamps- 
Nicolai, London. 
23rd July, 1895. 


13,970. Launcuine, &c., Sasps’ Liresoats, J. Baird, 
Prestwick. 

13 971. Trouo# for Frttine Borties, J. H. Woodward, 
Bristol 


ristol. 

13,972, Steam Borer Forvaces, J. Whittaker, 
Accrington. 

13,973. Mawuracruore of Paints, 8. B. Schryver, 
London. 

18,974. Borer Furvaces, W. R. Sage, Ipswich. 

13 975. VaportsER and IoniTer for Or, Motors, C. 
Spiel, Manchester. 

13,976. Opgntnc Ssecr Metat Cans, O. S Fellows, 

auchester. 

18,977. Comprnatioy Starcn, F Harrop. London. 

18,978. Stopprinc ELECTRICALLY Propectep Cars, A. 
K. Bonta, Manchester. 

18,979. RatLway Wacons, H. B Nash, Barnsley. 

13, -., DIsPLAYING ADVZRTISEMENTS, F. G. Lynde, 

ndon. 

13,981. Coat Vases, J. T B. Bennett, Birmingham. 

18,982. Currers for Boots, W. H. Dorman, Staff rd. 

13,983. Draw Gear for Ven cis, H. Sta nbiidge, 
London. 

18,984. Water Bacs, W. H. Daly, Liverpool. 

18,985 Esve.opes, F. OC. Lynde. Manchester. 

18,986. Parvention of Rust in UmBRe via Riss, J, E. 
Hartley, Birmingham. 

13,987. A Topacco Pipz, R. Thomson, Oswaldtwistie. 


Lancs. 

13,988. Doors, J. W. Martin, Nottingham. 

13,989. ApprTioyss to Mi.x Cans, H. J. McCubbin, 
Birmingham. 

13,990. A New Game, H. Booth, Manchester. 





13,991. Fire Pomp, A. G. Browning, Manchester. 

13,992. Sarr Boxes, H. E. Olorenmshaw and J. S. 
Hobrough, Norwich. 

13.993. S1gam Jet Browers, G. F. Thomyson, Liver- 


pool. 
18 991, Cyores, G. Pionington, Chester. 
13,995. Tarcycoies, R. Haviland, Birmingham, 
18,996. Sitver Cans, W. Tattersall, Bradford. 
18,997. Dartvine Po.ueys, W. Tatte-sall, Bradford. 
—_ Device for use in CLeaninea W:npows, C. Lees, 


iw. 
13,999. Mipptines Por:rier:, W. H. Price, Wrex- 


ham. 

14 000. Raitway Sriewatuine, Hurst, Nelson, and C»>., 
Limited, and G. T. Wheat ey, Glasgow. 

14,:0'. Cvorrs, E. Ph'llips, Birmingham. 

14002. Srapie;s for Stain Ropes, R. M. Paterson, 
London. 

14,008 Mera.iic Be.tine, R. I. Brown, London. 

14,004. Borrons to be used with Wearina APPAREL, 
A. R. Graham, Leeds. 

14,005. Rotary Kn-F¢ CLeaneri, T. Dew. London. 

14,006. Foop and Wa’ er Ba? for Carrie, C B. Ritchie, 


ndon. 
14 ~~, Seats and Capsutes for Casgs, J. Vidal, 


mdon. 

14,008. Teacnine of Weavine in ScHooxs, G. Horide, 
London. 

14,602. Vaports'ne Device of Gas, C. Spiel, London. 

14,010 Moron Daivey Roap Veuicits, W. Lorenz, 
Londor. 

14 011. Cars of Motors, W. L renz, London. 

14,012 Purse. E. Miller, London. 

14,018. Woypow PoxitsserR, J. M. Ainsworth and A. 
Webb, London. 

14,014. Switoa, H. 8. Jone».—(H. Stuebner, H. T. Paiste, 
and W. G. Miller, United States.) 

14,0:5. Nats, E. Williams and W. T. Evans, Man- 
chester. 

14 016, Batt Bearrnos, W. G. Price and J. E. Nagle, 
Liverpo.l 

14,017. Vase Tits, B. T. O’Brien, Manchester. 

14,018. Manoracrore of Boots and Sxogs, T. P. 
Carroll, London. 

14,019. ELecrricatty Licutryc Miners’ Lamps, W. 
Ackroy.i and W. Best, London. 

14,020. Dainkinc Gias:E3 to PaesENT ADVEKTISE- 
ments, W. H. Sprague, London. 

14,021. Paonocrapus, E. Smith, London. 

14,022. Preservative Composition for CoatinGc IRon, 
8. W. Wilkinson and The Grove Company, Limited, 
London 

14,023. Wririnc Tr.ecrapas, P. A. Newkn.—(T. 
Ewing, jun , United States ) 

14,624. securtnc Device for Purses, F. L. E., Osborae, 
London. 

14.025. Pacxines for Sunctcat Dresares, 8. Immen- 
k imp, London. 

14,026. Saroratore, A. Sweetser, London. 

14 027. Portasie Foor-warmers, A. J. Boult.—(The 
German Smokeless Fuel Comp my, Limited, Germany.) 

— FFER MecHanisM, E. W. Buell and 8. Moe, 


ndon. 
—, Taeatinc Motten Metats, E. A, Uebling, 
ndon. 
14,030. PortaBte Stoves, A. J. Boult.—(The German 
Smokeless Fuel Company, Germany.) 
14,031. ELecTro-pLatinc, &, Devices, J. Bossard, 
Leeds. 
14,032. Castine or Moutpina Merats, A. H. Bogle, 
London. 
14,033. GatvanometEe2s, G. K. B. Elphinstone.—(Z. 
Rowland, United States.) 
14,034. Hypravtic Macuivery, J. 8. Stevens and C. 
G. Major, London. 
14,085. WHEev Hors, J. G. Lorrain.—(R Bentz and EB, 
de Siblas, France ) 
14 036. Spurn Rests for Rrpine Boots, A. Anderson, 
ndon. 
14 037. Burrons, A. Leblanc, London. 
14 038. Topacco Pipg Cieanine Toots, A. G. Butler, 


on. 
14039. Hyprocarspon Burners, J. H. Mathews, 


14,040. Evecuasses, A. 8S. Weaver, London. 

14,041. Boormakine Macutnery, H. H. Lake.—(Goo!- 
year Shoe Machinery Company, United States.) 

14 042. Fiurp Pagssure Brakes, S Park, London. 

14,043. Corrine Key Seats in Suarrine, L. aud H. I. 
Lake, London. 

14,044 Five Construction, F. W. Golby.—(7. Hiiller, 


Germany.) 

14,045. Cycte HanDLE-BaR, W. J. Travis and F. Chap- 
man, London. 

14,046. Rotary Steam Jorsts, J. B. Morgan, London. 

14,017. Tammmixnc MecuanisM, The Linotype Company, 
Ld , C. L. Ireland, and F. J. Wich Londoa. 

7“ A New Winvow Fastener, J. B. Fisher, 


14,049. Execrric Arc Lamps, D. Righam, London. 

14,050, Reravmse Kaouin, O. Imray.—(D. H. Chambers, 
United States.) 

14,051. ELecrrRicaLLy TraNnsMitTTine Writines, B. Pcll, 
London. 

14,052. Manvuracture of Mosaic Fcoor Crorn, W. 
Mather, London. 

14,053. AppaRaTus for Mrixtne Gas, L. Denayrouze, 
London. 

14 054. Watcu Cases, W. M. Rush, jun., London. 

14 055. Sarets, E. Haupt, London. 

14,056. Usitixe Cars, A. G. Leonard, London. 

14 057. Composite Weapon3, J. F. Hodgetts, L ndon. 

14,058. PHorocraPpHic ApPpARaTUs, M. Hirschensohn, 
London. 

14 059. SecrionaL Water Tost Borrers, F. T. Mar- 
shall, London. 


Askham London. 
14,061. Musica, ARRANGEMENTS, (|. J. Barham, Belve- 
ere. 
14,062. TesTaixe AppLiance, M. M. Williams, London. 
14.063. AnTI-Friction Bearines, G. C. Marks.—(The 
Rubber Tire Wheel Company, United States.) 
14,064. Batts for Sportinac Purpose, B. Nixon, 


London. 

14063. Frame3 for Pocker Kyives, J. Hewitt, 
London. 

14,066. Winpinc Armatures for Dynamos, The Hon. 
C. A. Parsons, London. 

14,067. Vatve Gear, H. Gray, London. 

14,068, Stzam Superaeaters, D. Adorjan, London. 

14,069. Swivet Joists for Tuse3, J. Rotherham, 


London. 

14,070 DirrerentTiaL Screw Nirrie, C. P. Kinnell, 
London. 

14.071. CrasP for use with Hawppic3, E Jermyn, 


ndon. 
14,072. Pranorortgs, L. Dambrill-Davies, London. 
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14,073. Frexipte Seats, G. W. C. Kirkham, New 
Barnet. 


14,074. Pesnotpers, A. J. Boobyer, Lincoln. 

14 075. Sirrinc Apparatus, H. Bauer, London. 

14,076. Inter Vatve of PxetrotEuM Mborors, F. 
Durand, London. 

— Gor Bat Pagssgs, H. C. Warden, Birming- 

am. 

14,078 Mertat Coatep Papers, J. Dobson, London. 

14,079. Apparatus for Suspenpinc Curtains, W. M. 
Huskisson, London. 

14 080. Lockie of the Jornts(of Fisnina Rops, B. J. 
Maloney, Edinburgh. 

14.081. ToBacco Pipz Cover, W. Pearce, Birming- 


am. 
14,082. Doors for Raitway Carriaces, T. Batty, Brad- 
‘ord. 
14 083. StretcHtnc Woven Fasrics, T. H. Westley 
and R. F. C. Tonge, Manchester. 
14084. Sewirsa Macuives, F. A. Pilkington, Man- 


chester, 
14 085. Ecastic Waeet Tires for Cycies, M. Stott, 
Manchester. 


14,086. Sarery Atracament for Srirrups, 8. Price, 
Birmingham. 

14,087. SappLe Bare, 8. Price, Birmingham. 

14,088. Sarery Ripine Suregvp, S. Price, Birmiogham, 

14.089. Panes for MetaLuic Bepsteaps, F. A. Chatwin, 
Birmingham, 

14,090. Gas-ueateD Ovens, J. McGillivray and J. G. 
Ayton, Glasgow. 

14,091. Twa and Correx Pots and'Saucepans, M. Bain, 
Glasgow. 

14,092. Firine and Binpine Documents, W. E. Kers!ake 
and D. Donaldson, Live: 1. 

14 093. Rirtes, Guns and other Firearms, H. G. 
Tippet. Birkenhead. 

14,004. Box of Antiseptic Dressixas, J. Dowell, 

ondon, 
14 095. AppLy:na Evecrric Batrery Ce.ts, B. Doyle, 


ndon. 
14,096. Compact Fotpinc Mai Cart, B. Alderton, 


ndon 
14,097. SmoorHinae Iron:, F. W. Golby.—(@. Hesdirfer 
and J. Feldmeyer, Germany.) 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gasctte. 


538,044. Srram Enoine Inpicator, W. Houghtaling, 
Bridgeport, Conn —Filed May 26th, 1894. 
Claim.—(1) In a steam engine indicator, a steam 
cylinder casing integral throughout its l-ngth, a steam 
cylinder removably securei at its lower end within 
said casing and having an exterior bearing at the 
upper end of said casing, a piston fitted to reciprocate 
withia said steam cylinder, a pressure me bearin 
upn the piston, a piston-rod secured to the p ston | 
extending on both sides thereof, and gu'des for the 
piston-rod attachei t» the respective ends of the steam 
cylinder, substantially as set forth. (2) The combina- 
tion with the pencil arm, of the piston-rod connected 











therewith by a link pivoted to the arm and swivelled 
to the rod, the piston mounted on the , @ nut 
threaded on the rod for clamping the piston on the 
rod, lateral projections on the piston-rod, and a stop 
therefor on the piston, whereby the rotation on the 
rod is prevented when the nut is turned, substantially 
as set forth. (3) The combination, with the steam 
cylinder, of the piston mounted therein and provided 
with an extension on its steam side, and guides for 
the rod, the lower one of which is vided with steam 
inlets and secured tightly within the lower end of said 
cylinder, substantially as set forth. 
538,048, Vatve anp VaLve Gear ror Direct Actina 
sawE3s, H. C. Sergeant, Westfeld, N.J.—Filed 
January 12th, 1895. 

Claim.—The combination with an engine cylin- 
der and a piston therein provided with tappet surfaces, 
of a valve seat having a convex arc-formed profile, a 
valve having a corresponding concave profile and a 
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three-armed oscillating lever having its axis of oscilla- 
tion coincident with the centre of the arc of the 
valve and seat, one of the arms of said l-ver engaging 
with the valve and the other two constituting tappe's 
to be acted upon by the tappet surfaces of the piston, 
substantially as herein set forth. 


538,075, Cante Arracument, C. J. Herrberg, Colum- 
bus, Ohio.—Filed August 80th, 1891. 
Claim.—The herein-described cable attachment 
having the half, or block B, formed with a rope groove 
on its inner face and with the aperture 5%, in the 





vertical longitudinal planes of the groove in combina- 
tion with the op g half, or block C, having the 
po block G opposite the said aperture, the screws 

, and the bolts I I, eprementel to the said screws 
H, substantially as set forth. 


538,164. Meraruic Tone, W. Hillman, Coventry, 
Bagland,—Filed May 22nd, 1894. 
Claim —As a new article of manufacture, a helically 
coiled continuous flat metal ribbon tube having plain 
edges overlapping each other slightly more than half 


a 
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the width of the preceding coil whereby two thick- 
nesses of metal are vided throughout the cum- 
pleted tube, and three thicknesses at the joints, 
substantially as described. 


538,181, AxLe-Box on Bzarine ror Locomotives, J, 
Richardson, Wellingborough, England.—Filed Novem- 

ber 19th, 1894. 
Claim.—The combination with the horn blocks, one 








of said blocks having a vertical and the other an 


a 
inclined face, of a wedge engaging the 
face having flanges for aod, aides ot og ne 
block, the ax'e-box having recessed side portions for 





engaging said wedge and the other horn block, ad just. 
ing screws secured to said wedge and extending 
upwardly ——— of its adjacent horn block 
and a series of retaining bolts peeing through a flangs 
of said horn block and havirg their 8 engaging a 
T-head slot in said wedge, substantially as described, 


538,218, Dinect-actine Sream Evarne, EF. E. Thomas 
Bay City, Mich.—Filed November 27th, 1894. : 
Claim.—(1) Ia a direct-acting steam engine, the 
combination, with the cyliader, provided with steam 
P ges or longitudinal depressions in its bore ; and 
a piston adapted to receive steam within it, of ports 
or apertures ia said piston operated to form open 
communications between the interior of the latter and 
the said steam passages of the cylinder; and check 
valves in either end of the piston, adapted to open 
inwardly ; the whole constructed to operate together 


(638,218) 218 
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in substantially the manner and for the purposes here 
inbefore set forth. (2) The combination of a cylind.r 
formed or provided at its end portion with internal 
depressions E, a hollow piston having ports or aper. 
a G and holes H » its heads, and age check 
valves arranged in the apertures H, the whole con- 
structed and arranged in substantially the manner 
described, for the purposes set forth. 
638,331. Mecnanism ror Wertixve Faery Wurets, 
B. R. Hyde, Bridgeport, Conn.—Fied July 23rd, 
1894, 


tion 





Claim.—In a grinding hine the bi 
with a tank adapted to receive water in which the 
lower edge of the ory wheel is immersed, of a 
float, an operating shaft carrying a han i wheel and a 


[538 331] 





















bevel gear, a secondary shaft carrying a bevel gear 
meshing therewith and connections intermediate the 
secondary shaft and the float whereby the latter is 
forced downward in the tank when the operating 
shaft is rotated, and retained in pos‘tion to wet the 
grinding wheel. 


538,471. Avromatic Freeper ror LwvsricaTina 
Materuats, &., B. Waters and @. H. Waters, Jersey 
City, N J.—Filed October 22nd, 1894. 

Claim.—(1) The combination with the vessel for 
holding the oil or other liquid and open to the atmo- 
sphere, and the adjacent sight glass, of a connection 

the upper end of the sight glass for the discharge 

of such liquid upwardly through the sight glass by a 

suction action, and a connection between the lower 

end of the glass and the l»wer end of the vessel, a 

ting valve below the sight glass, and a check 
valve to prevent pressure reaching the liquid holding 
vessel, substantially as specified. (2) The combina- 
tion with the vessel for holding the oil or other liquid 


538, 471 





and open to the atmosphere, and the adjacent sight 
glass, of a connection to the u end of the sight 
glass for the discharge of such liquid upwardly through 
the sight glass by a suction action, and a connection 
between the lower end of the glass and the lower end 
of the vessel, a regulating valve in line with aud below 
the sight glass and a check valve to prevent presssu: 





re 

liquid holding vessel, such check vilve 

being above and in line with the regulat' valve and 
closing downwardly, substantially as spec ed. 
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THE RAILWAY RACE TO ABERDEEN, 
By CHARLES Rovus-MaARTEN. 


Seven years have passed since the famous railway race 
from London to Edinburgh excited the interest of the 
whole civilised world. A new race to Scotland is now 
proceeding without any loud flourish of trumpets or 
special glorification in print, yet it is a far more important 
trial of strength and on a scale of far greater magnitude 
than its predecessor of 1888. 

The race is between the East and West Coast routes. 
The Midland line does not enter into the competition. 
Greater distance and severer grades put it virtually out 
of the running. But the East and West Coast routes are 
fighting out the matter to the bitter end, and with a grim 
and silent determination that seems to bode a tough and 

prolonged struggle. 

It is not quite easy to understand how or why the 
contest started. Something of the kind has seemed 
inevitable ever since the completion of the Forth Bridge 
and new Tay Bridge gave the East Coast a shorter road by 
seventeen miles, with easier gradients than those of the 
West. But the prospective combatants appeared to ae 
back, each band to be the first to begin the fray an 
to disturb the blissful peace which had so long prevailed. 
For “the land had rest seven years”—ever since the 
race to Edinburgh in 1888. 

Up to the 1st July the respective transit times from 
London to Aberdeen were: East Coast, 11h. 35 min. ; 
West Coast, 11h. 50min. But on the 1st July the West 
Coast unexpectedly shortened the time by 10 min. The 
East Coast promptly replied by bringing down its time 
tollh. 20min. Thereupon, on the 15th July, the West 
Coast made a bold stroke, and suddenly announced that 
40 min. would be knocked off the time to Aberdeen at 
one fell swoop, bringing it down to 11 h. exactly for the 
540 miles. The East Coast companies instantly took up 
the challenge and cut down the time for their 523 miles to 
10h. 45 min. That was on the 22nd July. The rejoinder 
was swift. The West Coast began on the same day 
running its trains in 10h. 85min. Once more the East 
Coast picked up the glove, and replied with a reduction 
to 10h. 25 min., but the West Coast made a simultaneous 
shortening to 10 h. 20 min. 

Further accelerations are, however, highly probable. 
An ultimate consequence is, of course, inevitable, because 
neither side can arrange finality. But each side has 
still several cards to play before all competitive possibili- 
ties are exhausted. Indeed, on one occasion certainly, 
if not more, the run has been made in 10 hours or less. 

In the first place, it should be clearly understood that 
the two routes are far more nearly matched than is 
generally supposed. It is commonly, and not unnaturally, 
imagined that a route shorter by seventeen miles, and 
having easier gradients, would confer on the East Coast 
so great advantage as to render competition hopeless 
on the part of the West. Not at all. The East Coast, 
though a shorter and more level road, is handicapped in 
several respects. It has the troublesome “ back shunt” 
of Newcastle, many miles of single line, and numerous 
awkward curves on the North British section, shorter 
runs without a halt, an additional stop, and the necessity 
of running the last forty miles or so on the hostile road ; 
while the West Coast has longer runs through the use of 
the water troughs and scoops, and is free from all those 
drawbacks just set forth. So, on the whole, the West 
Coast is perhaps the easier route to work, and hitherto 
the proved facts have supported that « priori theory. 
This will be readily perceived on perusing the figures 
shortly to be given. 

On the 15th July the East Coast express, leaving 
London at 8p.m., was timed to reach Aberdeen by 
7.20 a.m., the West Coast train leaving at the same time 
was due at 7 a.m. The former was in punctually, but 
when it arrived the West Coast train had already been 
at the Aberdeen platform 34 min. Next day the East 
Coast train again came in punctually at 7.20 a.m., but 
the West Coast train ental: 89 min. before its due time, 

t.e., a6 6.21 a.m., or 59 min. before its rival. Other West 
Coast arrivals during that week were at 6.35, 6.28, and 
6.48, the nominal arrival time nevertheless remaining at 
7 a.m. 

It was on the 22nd July, however, that the race began 
to assume its closest and most interesting phase. On 
that evening the 8 p.m. train from King’s Cross was 
booked to reach Aberdeen at 6.45 a.m., but the same 
morning the West Coast express was announced to arrive 
at 6.35 a.m., or ten minutes earlier than its rival. There 
was a general understanding that each line would do its 
best to beat the other to the Kinnaber Junction, whence 
both have to travel on the same rails, and where con- 
sequently, though forty miles from the goal, the race is 
already decided by priority of arrival and precedence of 


assage. 

. Chief interest on that occasion attached to the East 
Coast train, and a large crowd assembled at King’s Cross 
to witness its departure, as a rumour had gained wide 
currency that a special effort was to be made to score a 
record. The load consisted of nine six-wheeled E.C.J.S. 
coaches, one six-wheeled sleeping car, and one eight- 
wheeled sleeping car—total weight 179 tons, exclusive of 
engine and tender. The locomotive was one of Mr. 
P. Stirling's celebrated 8ft. “singles,” No. 545. Two 
strokes of ill luck were encountered, by which fully 
twelve minutes were lost. At Essendine—midway up 
the Stoke bank—the train was stopped by signal, owing 
to the tail lamp being out. This caused a loss of 6 min. 
Later, a bridge being under repair, two stops had to be 
made to shunt on to the up line and off again, as only 
single line was working. This lost 6 min. more ; and the 
two delays practically spoiled the run. 

From Grantham another 8ft. engine, No. 775, took the 
train on to York in 87 min., and thence a North-Eastern 
7ft. Tin. single, No. 1518, continued the journey to New- 
castle, making the run in 92 min., notwithstanding the 
loss of 6 min. through the bridge repairs already 
mentioned. At Newcastle two engines came on—a 





7ft. Tin. single compound, No. 1525, and a new ft. 
coupled, No. 1625—and these ran the train without a 
stop to Edinburgh (1244 miler) in 2 h. 16 min., arriving 
in 7 h. 89 min. from London. Thence No. 211, a new 
North British 6ft. 6in. coupled, took the train the rest 
of the way, reaching the Aberdeen ticket platform at 
6 89 a.m., just one minute after the West Coast train 
had entered the station, where the East Coast train 
finally landed its passengers at 6.44, having thus accom- 
plished its journey 1 min. under time, and yet being 
beaten by 6 min. 

It will be interesting to take next one of the West 
Coast runs, made while the same times were inforce. In 
this instance the load was a light one, consisting of one 
eight-wheeled sleeping car, three ordinary eight-wheeled 
W.C.J.S. coaches, and one six-wheeled van; total, approxi- 
mately 112 tons exclusive ofengine and tender. The special 
feature of the route consisted in the remarkable length of 
the runs without a stop. The first was from Euston to 
Crewe, 158 miles; the second Crewe to Carlisle, 141} 
miles ; the third Carlisle to Stirling, 1173 miles. Thus a 
total distance of 417 miles was run with only two stops, 
a feat never before equalled in Great Britain, and of 
course only practicable through the use of Mr. Rams- 
bottom’s pick-up scoop and water troughs. 

The engine at starting from Euston was the Mercury, one 
of Mr. Webb’s 6ft. 6in. coupled of the Precedent class, 
whose excellent work I have recently had occasion to 
record in these columns. The first hour’s performance 
was in some respects without any parallel in my experi- 
ence. During those first sixty minutes a distance of 584 
miles were covered, the greater part of which is uphill. 
Even with a load of only 112 tons, to maintain a speed of 
sixty miles an hour for many miles up a rising gradient of 
1 in 330, as was done on this occasion, is a feat unique in 
my observations. Thus the 10} miles uphill from Watford 
to Berkhampstead were covered in exactly 10 min. 30 sec., 
and Tring—31? min.—was passed in 35 min. 17 sec. from 
Euston, Bletchley—46}— in 48min. 58sec., and the 58} 
mile-post in exactly 60min. That the engine was being 
pressed to its utmost was plainly perceptible, but—the 
work was done. At this point the sveed was “eased 
off,” and the rest of the journey to Crewe was performed 
at a very moderate pace, the 994 miles of extremely easy 
road occupying 1h. 57 min. Crewe was thus reached 
in 2h. 57 min, 35 sec. from Euston. Here another 
Precedent, the Hardwicke, came on, and once more a 
remarkable “spurt” was made at starting, the first 
twenty-six miles being run in 25min. And here again 
there was then an easing off. After Wigan was passed 
the train merely ambled along to Carlisle, reaching the 
station at 1.52.29—~z.e., in 2h. 49 min. 55 sec. from 
Crewe. 

At Carlisle a Caledonian engine took charge, No. 90, 
one of the fine 6ft. 6in. coupled bogies designed by Mr. 
D. Drummond. Some exceedingly smart work followed. 
Beattock Summit, 49} miles, was passed in 573 min., the 
speed never falling below thirty-four miles an hour up 
the long bank of 1 in 75. Carstairs, 734 miles, was 
passed in 80 min. from Carlisle, and Stirling, 117} miles, 
was reached in 2h. 11min. The hilly run of thirty-three 
miles thence to Perth was done in 39} min. At Perth 
another 6ft. 6in. bogie, No. 66—the first of the class ever 
built—took up the running, and did the 324 miles to 
Forfar in 33? min., finishing with the 57} miles of up and 
down road to Aberdeen in 65min. The train arrived at 
Aberdeen by 6.43, or 17 min. before time. 

Next came the response of the East Coast on the 29th 
July, the first occasion on which a train has ever been 
timed to reach Edinburgh in 74$h. from London or 
Aberdeen in 10h. 35min. Once more considerable 
excitement prevailed at King’s Cross terminus, the 
engine being literally mobbed by admiring spectators, 
and railway magnates being plentiful as blackberries on 
the crowded platform. On this occasion the work laid 
out was far more severe than had ever before been pre- 
scribed for a Great Northern engine, taking into consider- 
ation the road, the load, and the speed. Grantham was 
to be reached in 1 h. 56 min., and York in 3 h. 28 min. 
This was not surpassed even in the race to Edinburgh 
in 1888, when the loads were comparatively light. In the 
present case the load again numbered eleven vehicles, 
weighing 179 tons, equivalent practically to fifteen 12-ton 
coaches, or eighteen of the coaches which at the Newark 
brake trials were used for the “fifteen coach test.” The 
engine employed was No. 874, one of Mr. Stirling’s 7ft. 
Tin. singles, with inside cylinders (18 by 26), and no 
bogie. It may be remembered that other engines of this 
admirable and very economical class have 18in., 18}in., 
and 18{in. cylinders, so that this was one of those having 
smallest tractive force. Nevertheless it proved more than 
equal to the heavy demand made upon its capacity. The 
two-mile bank of 1 in 105 and 1 in 110 out of King’s 
Cross and through the two tunnels was ascended without 
assistance, and the Potters Bar summit (12} miles) was 
passed in 18 min. 43 sec.; Hitchin (82) in 37 min. 10 sec.; 
Peterborough (76}) in 79 min. 20 sec.; and Grantham 
(1053) was reached in 1 h. 52 min. 44 sec., a remarkable 
performance with so heavy a load. Here No. 1002, an 
8ft. single, but not one of the newest and larger class, 
came on. Newark (14} miles) was passed in 15} min. 
from the fresh start; Retford (381) in 34 min. 57 sec.; 
Doncaster (50? miles) in 51 min. 59 sec.; the arrival at 
York (823 miles) being in 85 min. 59 sec. from Grantham. 
The complete run from King’s Cross to York was thus 
made in 3 h, 23 min. 42 sec. 

At York an additional coach was attached, making the 
total load 195 tons, with No. 1522, one of Mr. Worsdell’s 
celebrated 7ft. 7in. singles, originally a compound, but 
now I believe converted into a non-compound. A 
mistake was plainly made here in not taking a pilot, for 
time was steadily lost all the way, until on passing 
Durham the loss was no less than 8 min. Down hill to 
Newcastle a minute was pulled up, but the arrival there 
was still 7 min. behind time. Two engines then came 
on, Nos. 1621 and 1525—the one a 7ft. coupled, the other 








a 7ft. Tin. single as in the former case—and a very fine 








run of 2h. 15 min. was made to Edinburgh (124} miles), 
but the complete trip to Edinburgh was spoiled by the 
needless loss of 7 min. on the York-Ne le length. 

A division was made at Edinburgh, and No. 212, 
another of the powerful new North British 6ft. 6in. 
coupled bogies, built by Mr. Holmes, took on the 1474 tons 
still left. Dundee (59} miles) was reached as before in 
70} min., and Aberdeen ticket platform at 6.19 a.m., i ¢., 
in 10 h. 18 min. from London. But for the loss of time 
above noticed, Edinburgh would have been reached in 
7 h. 25 min., and Aberdeen in 10 h. 12 min. 

Lastly, I must chronicle the most remarkable, though 
not the quickest, performance by the West Coast route— 
that of the 26th and 27th July. On that occasion the 
load practically equalled the average of the East Coast, 
consisting of three eight-wheeled sleeping cars, four 
ordi eight-wheeled W.C.J.S. coaches, and two six- 
wheeled coaches, making up a total approximate weight 
of 195 tons. Only one engine was used — Eamont— 
a Ramsbottom “Newton” rebuilt as a Precedent. 
Necessarily the time for the first hour was slower than 
on the previous occasion, with a load so much heavier, 
but even so the 10} miles uphill from passing Watford to 
passing Berkhamstead were run in 10 min. 58 sec., and 
Tring was passed in 28 min. 17 sec. from Willesden 
(26} miles), while Rugby (823 miles) was passed in 
90 min. 11 sec. from Euston; ''amworth (110) in 1 h. 
59} min.; Stafford (1334 miles) in 2 h. 25 min. 44 sec.; 
Crewe being reached in 2 h. 55 min. 36 sec. At Crewe, the 
Hardwicke, as before, took up the running, but assisted 
this time by a pilot, Princess Royal, one of the 7ft. 6in. 
singles of the Problem class, built more than thirty 
years ago. Warrington was passed in 26 min. 20 sec. 
(24} miles), but two slacks—one for road repairs and the 
other for signals—caused quite 4 min. delay, so Preston was 
not passed until 58 min. from Crewe.. The distance of 
584 miles from Preston to Shap summit was run in 
71 min. 49 sec., and a very steady descent of the sub- 
sequent down gradient brought the train to Carlisle in 
30 min. 24 sec. more, the arrival being at 1.41.24. 
or 2 h. 40 min. 18 sec. from Crewe. 

Two Caledonian engines, Nos. 91 and 78, both 6ft. 6in. 
coupled Drummond bogies, now assumed the lead, and & 
very striking piece of locomotive work succeeded. The 
run of 117? miles without stop to Stirling was accom- 
plished in 2h. 4min.59sec.; Lockerbie (25} miles) was 

assed in 27 min. 27sec.; Beattock (89), in 40min. 26 sec.; 

eattock Summit (49%), in 55 min.56 sec.—the lowest 
speed up the incline of 1 in 75 being thirty-three miles an 
hour—and Carstairs (734) in 77min.17sec. At Stirling 
the pilot was dropped, and the distance thence to Perth 
(33 miles) occupied 40min. 55sec. No. 70 next came 
on, and ran that heavy load to Forfar (82} miles) in 
37 min. 16 sec., in spite of rain and stormy cross winds ; 
also Forfar to Aberdeen (571) in 63}min. inst like 
disadvantages. The train arrived at Aberdeen ticket 
platform at 6.26, having made the journey of 540 miles 
from Euston in 10h. 26min. Of this distance a_ pilot 
was used for only 258 miles, the other 282 miles being 
accomplished with one engine on a load of 195 tons— 
@ very noteworthy record. 

The following are the “logs” of the respective com- 
> pao in four heats of this very interesting and remark- 
able race :— 


East Coast.—No, 1. 








e | 
Stations. Sched’le| Actual | Remarks. 
a | times, | times. | 
Ex London. \h. m. s./h. m. 8. 
— |King’sCross.. dep.) 8 0 0/8 0 50/G.N. engine, 545, Sft., and 179 
4 |Hornsey .. pass) — | 8 35| tons. 
123|Potter’s Bar.. ,, | — | 20 7|Slowest speed uphill 40°4 m.h. 
174\Hatfield.. .. ,, | 23 0} 25 24 
82 |Hitchin.. ..  ,, 39 0| 4014 
87 |Arlsey .. .. 5 — | 4485 
44 |Sandy .. .. 4, = 50 57 
519}/St. Neots .. 4, — | 58 10)Slack to 20 m.h., repairs. 
58j,Huntingdon. ,,|9 7 09 5 22 
763\Peterboro’ .._,, 25 0} 24 14|Slack to 15 m.h. thro’ station. 
884\Essendine .. arr.) — 38 50|Stop signal, tail lamp out. 
| dep _ 42 50/Lost six minutes. 
105j,Grantham .. arr.| 59 010 6 21/Six minutes late. 
| dep.|10 4 0| 11 81\Engine 775, 8ft., and 179 tons. 
120 |Newark.. .. pass) 20 0| 27 81 
1884/Retford.. .. ,, | 40 0| 47 19 
156 [Doncaster .. ,, | 59 Oj11 4 20/Slight slack through station. 
174 |Selby .. .. ,, [1119 0| 28 2 
188 York .. .. arr.) 85 0 88 35|N.E. engine 1518. 7ft. 7in., and 
| dep. 40 6| 46 2) 179tons. Lost6 min. thru’ 
| J | delay at bridge under repair, 
Ex York. | stopping twice of crossing to 








80}|Newcastle .. arr.) 115 0) 118 20) and from up line. 
| dep., 20 0 28 19|Engines 1625 (new 7ft. co’pled) 
1154;Alnmouth .. pass) — | 2 8 0] and 1525 (compound 7ft. 7in. 
182 Belford... .. 5, | — | 19 49) single). 
1474\Berwick .. 4, | — | 87 19)Slack to 10 m.h. thro’ station. 
163}/Grant’s House ,,| — 59 7|Summit, slowest up bank 42 
1753|Dunbar.. .. | — |8112) mh 
Wire ww ws lg | — | BH 
1954/Prestonpans.. , | — 30 21 
202 [Portobello .. 4, | — | 3633 
205 [Edinburgh |. arr.| 345 0} 39 54 
dep} 50 0| 48 13\N.B. engine 211 (new 6ft. 6in. 
—| ExEdinburgh. | | coupled) and 125 tons. 
94|Dalmen pass} — 59 32 
20}/Burntisland.. ,,§ — 411 43 
26 |Kirkealdy .. ,,| — 18 85 
303/Thornton .. ,,| — | 25 25|Slack to5 mh. 
89 |Ladybank .. ,,| — | 86 44/Slack by signal. 
re — | 4216 
jLeuchars .. | — a 
59}\Dundee.. .. arr) 5 3 0} 58 42 
| dep; 7 05 530 
76}Arbroath .. arr.) 29 0 25 1 
dep.| 81 0 80 1 
90 |Montrose .. pass) — (| 49 27 
114}/Stonehaven .. ,, | — | 6 22 28 
130} Aberdeen (T.P.) aa 6 45 6 39 14/At station 6.44. 
| 


a | 





A comparison of these tables will be found interesting, 
as bringing out many noteworthy points in the respective 
working. Only the most important passing points, or 
those having some special illustrative value, are given, 
with the view of saving space. An analysis of the work 
performed must be deferred to a later article. 

It will probably be asked what maximum speeds were 
found necessary for the performance of this remarkable 
work. My answer is that in no case was any higher 
velocity attained than I have noted times without 
number by the ordinary express trains on the respective 
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lines, nor were my previous recorded maxima either 
attained or closely approached. ‘The East Coast once 
touched eighty miles an hour, the West Coast seventy- 
eight; but as a rule the running speed was somewhere 
about,sixty miles an hour, very evenly maintained, and 
rarely exceeded seventy to seventy-two miles an hour 
under the most favourable conditions. The feature of 
the race, as in that of 1888, has been the maintenance 
of high velocities for long distances and uphill. When 
the loads and conditions are compared with those of the 
race of 1888, it will be recognised that the locomotive 
work of the present season has been enormously 
superior. On that occasion very light “ specials ” were 
run at average and maximum speeds which have often 
been equalled by heavier ordinary expresses over par- 
ticular lengths of the lines, whereas in this case it is 
the ordinary heavy expresses that have achieved such 
splendid results. 


East Coast.—No. 2. 











3 ee 
= Sched'le} Actual 
= Stations. time. | time. Remarks 
Ex London. h. m.s./h. m. 8. 
= |King’s Cross dep.) $ 0 0} 8 0 27/G.N. engine 874 (7ft. Tin. 
1j/Holloway .. pass) — 4 25) single), and 179} tons. 
4 \Hornsey .. » — | 7 54 
id a. » —— » 10|Slowest speed up bank 45 m.h. 
7} Hatfiel haa 0 2a 
aac 2) - tae } Mostly rising 1 in 200. 
32 |Gitchin.. .. ” 37 0| 37 87 
87 | Arisey “ss — | 4149 
44 (Sandy .. .. 9 — | # 3 
51 St. Neots . ’ — | 5511 
583) Huntingdon aie * 23.2 4 
76}/Peterborough _,, 23 0| i9 47/Slackened to 20 m.h. through 
88}\Essendine .._,, — | 38 34) station. 
,105}|Grantham arr.| 56 0) 531 
dep |10 0 0| 58 10\Eogine 1002 (8ft. lin. single), 
#120 |Newark . .. pass} 18 0/10 18 37| and 179} tons. 
188}/Retford.. .. 5, 45 0} 83 7 
156 |Doncaster ..  ,, 53 0} 50 9\Slight slack through station. 
174 |Selby “<. 2. 4, (1112 O11 9 9 
188 |York .. .. arr.) 28 0} 24 § 
dep. 33 0| 83 2/N.E. engine 1522 (7ft. Zin. 
— Ex York. single), and 195 tons. 
22 |Thirsk .. .. pass; 58 O|12 2 15) 
44 |Darlington » |l2 21 0} 27 13) \ Lost time steadily. 
66 |Durham .. ;, | 47 0| 55 19/f 
80}|Newcastle .. arr} 1 5 0 111 37 
dep 10 0} 15 31/Engines 1525 (7ft. 7in. single) 
97 |Morpeth .. pass} 31 0) 3615) and 1621 (7ft. coupled), and 
1154/Alnmouth .. ” 50 0 55 16) 195 tons. 
132 |Belford.. .. 4, |2 9 0212 54 
1473| Berwick “A » | 2 0 2 0} 
wl Grant's Hous: ,, | — | Sl 0) 
175¢/Dunbar.. .. » | — 3 1 40 
202 |Portobello .. 5, | 27 23 
205 |Edinburgh .. arr| 330 0 30 31/5 min. gained from Newcastle. 
ep.| 34 0 36 OIN.B. engine 212 (6ft. 6in. 


Ex Edinburgh. single), and 147} tons. 


11}|/N. Queensferry pass) — 51 0) 
20}\Burntisland.. ,, | — 4 048 
26 |Kirkealdy .. 5 | — | 7 58 
803|Thornton ..  ,, — | 13 38 
44\\Cupar .. .. 55 — | ms 
60j| Leuchars se | 35 54 
594|Dundee.. arr.| 447 0) 46 39 
dep., 51 0} 51 42 

76}|/Arbroath arr| 513 0} 5 11 22 
dep} 15 0) 1450 

90 [Montrose .. pass} — | 3415 
114}|/Stoneh | — |6 3811 





-- H 
130}|Aberdeen (ticket ” | 
platform).. arr.| 6 22 0 6 19 24/At station, 6 h. 23 m. 31s. 











West Coast.—No. 1. 





Stations. Remarks. 


Sched'le Actual 
times. times. 





h. m. s. h, m. 8 
. dep. 8 0 0 8 014L. and N.W. engine Mercury, 


= Euston .. 

5} Willesden .. pass 819 No. 749 (6ft. 6in. coupled) 
1%3 Watford.. .. 21 3 and 112 tons. 

21 Langley... .. », 24 29 

244 Boxmoor .. 5; 28 0 

28 Berkhampstead ,, 81 33 


Blj Tring .. . »» 85 31 Slowest speed up bank 57 miles 
463 Bletchley .. 4, 

584 584 mile-post ” 
62} Blisworth .. , 


49 12 anhour. 
0 14 Eased down at Roade crossing. 


J 


517 
28 28 Slackened to 25 miles an hour 


824\Rugby .. .- a _- 
97 \Nunei:ton ..,; a 45 8 through station. 
110 [Tamworth .._,, — 0 0 5 
133} |Stafford.. .. ” - 27 56 
1474, Whitmore ..,, oe 45 51 
158 Crewe .. arr.11 0 0 57 49 
| dep 5 O11 2 31 Engine Hardwicke, 790 (6ft. 
176}|Preston Brook pass — 22 50, 6in. coupled), and 112 tons. 
182}|Warrington ..__,, _ 27 44 
194 |Wigan .. .. 4 = 38 45 Eased down after Wigan. 
209 |Preston.. .. 45 — | 59 58 Slackened to 10 miles an hour 
239 |Lancaster ..  ,; — (122610 through station. 
236}\Carnforth .. 99 — 32 52 
249 Oxenholme.. _,, = 49 43 \ Slowest speed up 1 in 75 = 
262}\Tebay .. .. 5 _ 1 9 26 22 miles an hour. 
267}|3hap Summit ’ = 20 0 
281, ,Penrith.. .. 5 —_ 33 33 Eased down bank; brakes on. 
299} Carlisle .. arr.| 2 0 ( 52 26 U. engine 9v (6ft. 6in. coupled), 
| dep 5 0) 59 1 and 112 tons. 
a Ex. Carlisle. 
253/Lockerbie .. pass; — 2 27 37 
B93|\Beattock .. » | — 40 50 Nee per speed up 1 in 75 = 
49}'Summit.. .. 5 | — 56 51 34 miles an hour. 
67 ‘Symiogton .. 5, a 8 12 56 
734\Carstairs .. 45 -- 19 14 Slight slack. 
84 jLaw.. .- «© 5» | — 30 58 
89}|Holytown . ,, -- 87 20 
94 Coatbridge .. ,, a 42 49 
109}|Larbert.. .. 5 -- 4 0 1Slight slack. 
117} Stirling .. arr.. 420 0 1010 
dep. 22 6 14 52 
1343 Crieff June... pass — 88 27 
150 |Perth .. .. arr. 5 5 0 5420 
dep. 510 0 5 1 9 Engine 66 (6ft. 6in. coupled), 
158 |Stanley.. .. pss — 10 34. + and 112 tons. 
“i Coupar Angus _,, — 19 16 
1713,Alyth .. .. 15 _ 23 33 
1774 Glamis .. .. 55 _ 29 16 
183} Forfar .. arr. 545 0 84 59) 
dep. 547 0 388 2 
190} Guthrie .. pas — 46 20 Slack at junction, 15 miles an 
201, Dubton.. .. 5, — 58 33 our. 
210 Laurencekirk os ~ 6 8 45 
224} Stonehaven... ,, — 24 5 
2324,Portlethen .. 5, —_ 84 5 
235 _ 3 


35 Cove oe: 99 8 0 
240} Aberdeen (T.P.) arr. 7 0 0 643 7 In station 6h. 49 m. 40s. 
| 





As to the question of safety of travelling, I may observe 
that only those who are ignorant of the conditions 
involved have any doubt on that point. All who under- 
stand what is essential to safety and what is actuall 
done recognise that to raise such a doubt at all is absurd. 
If then, “ racing ” expresses are unsafe, so is every decent 
train that runs, indeed, more so, for in this case special 








precautions are taken to keep the road clear so as avoid 
even the slightest delay. 

With regard to the matter of ease in running, my 
experience is that with these trains—on both routes—as 
in former instances of fast work, the steadiest running is 
at the highest velocities. In one case some slight 
oscillation was set up at 53 miles an hour, and reached 
its maximum at 57 to 58. When the speed reached 60 
the oscillation decreased, and at 65 miles an hour it had 
ceased altogether. At 70 to 75 miles an hour the steadi- 
ness was absolute. At the same time the superiority of 
“bogie” coaches to six wheeled stock has been made 
very apparent, and the lesson will doubtless bear fruit. 

As to the engines, it is worthy of note that the 6ft. 6in. 
coupled type, performed the entire work on the West 
Coast—except as regarded occasional pilot assistance— 
while 7ft. Tin. or 8ft. lin. singles did that of the East 
Coast as far as Edinburgh, with the aid of 7ft. coupled 
pilots over the last stage, 6ft. 6in. coupled engines then 
continuing the journey to Aberdeen. Once more is 
noticeable the remarkable uniformity of excellence in the 
actual work of widely-differing British locomotive types. 
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3 Sched’le Actual 
S Stations. times, | times, | Remarks. 
Ex. London. b. m. 8. h. m. 8.) 
— |Euston.. .. dep $8 0 0 8 0 20L.N.W. engine Eamont, 394, 
1 |ist mile post pass — 3 24 load 195 tons. 
54|Willesden  .. ” 8 0 9 44 
17}\Watford.. ..  ,, _ 22 52 
2. K. Langley ..  ;, - 26 15 
244. Boxmoor .. ee — 30 5 
28 |Berkhamstead ,, — 83 50 
31j\Tring .. -.  » 87 0 38 1 Slowest up 1 in 830 = 53 m. h. 
46} Bletchle, — we 52 0} 52 1 
62}| Bliswor oe) me _ 9 § 45 
82},Rugby .. .. » 984 0 8031 
97 Nuneaton .. ee 49 0 4651 
110 'Tamworth .. ,, 10 3 0 59 35 
1334/Stafford.. .. 5, 29 010 26 4 
1474, Whitmore .. 9 _- 43 40 
158 |Crewe .. arr. 58 0 55 56/Engines Hardwicke, No. 790 
dep.11 3 O11 111) (6ft. 6in. coupled), Princess 
int Preston Brook pass) — 22 50° Royal, No. 610 (7ft. in. 
182}'Warrington.. ,, | — 27 31 single), 195 tons. 
194 |Wigan .. .. » _ 40 36 Slack for repairs, 10 m h. 
209 Preston .. » 12 3 0} 59 11)Slack for signals approaching 
230 |Lancaster .. ” 25 012 25 80' station, and again through 
2674,Shap Summit ,, 111 0111 0 station, 10m. h. 
281}/Penrith.. .. 5; 26 0! 24 25) 
286 Plumpton .. 5, _ 29 3) 
288} Calthwaithe ~ — 31 11) 
291}/Southwaithe -- 84 2) 
2044/Wreay .. .. 5 — 36 2 
299} Carlisle .. arr. 47 0 41 24/C. engines, 91 and 78 (both 
ep 52 48 2) 6ft. Gin. coupled), load 195 
— Ex. Carlisle. | tons. oss wind and 
4 Rockeliffe .. pass — 53 25, showery. 
6 |Ploriston .. ,, — 55 16 
84\Gretna .. .. +5 57 38) 
25}\Lockerbie .. ache 0; 2 15 29) 
393\Beattock .. », 0; 28 28) 
49j,Summit.. .. 0 48 58|\Slowest up 1 ia 75 = 33 m. h. 
67 Symington .. o |8 0 59 21) 
73}\Caratairs .. ee 038 519 
81 Law “= ss ” 0 16 49 
1094/Larbert.. .. 4 0 45 0 
1154, Bannockburn os 50 36) 
1174 Stirling .. air.) 4 0 53 1)No. 91 taken off, No. 78 cn 
| dep 0 57 41 > alone. 
0 
0 


1343/Crieff .. . +» 
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150 | Perth arr 88 36 No. 70, 195 tons. 
dep 43 35 Wind increased. 
158 Stanley . .. pass 5414 
1664 Coupar Apgu: ” 5 38 43 
171;\Alyth .. .. » 8 26 
1773/Glamis .. .. 5, 14 45 
183}/Forfar .. .. arr, 5 0 «20 51 
dep. 0 2312 
190},Guthrie.. .. pass 32 13 
201} Dubton.. .. ,, 43 10, »Very rough cross wind. 
2244 Stoaehaven .. ” 6 9 50 
232} Portlethen .. ,, 18 40 
985 |Cove .. .. 22 28 
2104 Aberdeen (ticket 
| platform .. arr. 6 83 0 6 26 57\In station 6h. 29m. 55s. 








It may be worth while to add that several ‘‘ record” 
trips with light loads were made on the West Coast route 
with five coaches. Aberdeen was reached on three suc- 
cessive days at 6.14, 6.5, and 5.59 a.m. by the trains 
which left Euston at 8 p.m., that is to say, in 10h. 14 min., 
10 h. 5 min., and 9 h. 59 min., respectively. These are 
brilliant achievements, though, of course, as specimens 
of locomotive work they bear no comparison with that 
accomplished with heavy loads, as set forth in the pre- 
ceding notes. 

That it is quite feasible to run with a light load from 
Euston to Carlisle at the average rate of 60 miles an 
hour has already been demonstrated, probably the 
remainder of the journey could be completed at a like 
rate. The East Coast train, were it equally light, could 
assuredly go to Edinburgh at the same speed. But 
doubt the feasibleness of any material acceleration north 
of Edinburgh under existing conditions. 

Whatever may be the outcome of this curious rivalry, 
no one will deny that the achievements of the competing 
lines constitute a fresh and brilliant epoch in Railway 
History. 








INSTITUTION OF MECHANICAL ENGINEERS— 
GLASGOW MEETING. 


Fo..ow1ne the discussion upon Mr. Ellington’s paper 
on “ Hydraulic Power Supply in Towns,” on Wednesday, 
31st ult., Mr. James Deas, engineer-in-chief to the Clyde 
Trust, submitted his paper on ‘Recent Engineering 
Improvements of the Clyde Navigation.” While it was 
being read by the Secretary running attention was called 
to the large number of excellent cartcons, maps, photo- 
graphs, &c., by Mr. Deas’ staff in such a way as to bring the 
descriptive matter home to the audience scarcely less 
impressively than if the actual works had been visited. 
In our columns from time to time we have noticed with 
some little detail the progress being made with the 
Glasgow harbour and dock works, and as recently as 
our issue for 12th ult. an account was given of the 
annual inspection of the works of the Clyde Trust, and 
of the formal inauguration of the first of nine hydraulic 
cranes for the accommodation of vessels using the new 
Cessnock Dock, and of the 180-ton crane erected on the 
west quay of the same dock. Mr. Deas’ paper dealt very 
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exhaustively with the whole subject of engineering im. 
provements on the Clyde during the period from July, 
1887—in which year he submitted a paper to the Institu. 
tion, tracing its progress made to that date—till July of 
last year. It embraced not only such subjects as docks, 
quays, cranes, &., but also the associated topics of 
dredging plant, ferry steamers, and the up and down 
harbour Cluthas. 

There was no discussion upon Mr. Daas’ exhaustive 
paper, and the President, in moving a vote of thanks, said 
Mr. Deas had provided a most instructive account of a 
very fine piece of work which he had most successfully 
carried out. He had put in his paper a mass of details 
very seldom to be found about work of this kind, details 
which were both interesting and valuable. In acknow- 
ledging the vote, Mr. Deas said that in the work which 
he had carried out during the past twenty-five years, he 
had been much indebted to the appliances and facilities 
furnished by mechanical engineers, especially in the sink. 
ing of the cylinders which had been so successfully 
adopted in the work of forming the Stobcross or Queen's 
Dock, the new Cessnock Dock, and the quay walls of the 
harbour. When he began to erect the quay walls he 
found that cast iron cylinders were much too expensive 
to give the improved harbour a proper chance of paying ; 
he therefore directed his attention to brick cylinders, 
Finding these so successful, he went a step further, 
and adopted cylinders of concrete, and these he found 
equally successful. He did not think it had cost the 
Clyde Trustees £100 for the maintenance of the quay 
walls since they were constructed. 


Mopern STEEL Works MAcHINERY, 


The Secretary then read a paper on ‘“ Modern Steel 
Works Machinery,” prepared by Mr. James Riley, whose 
name is so intimately associated with the rise and pro- 
gress of mild steel production. In an early issue we 
hope to reproduce Mr. Riley’s interesting paper, along 
with the diagrams by which it was illustrated. Meantime 
the following résumé of its leading features may be given. 
He said that as ‘‘ engineers have become better acquainted 
with the many excellent qualities of mild steel, and have 
realised the possibilities opened > its use, their 
demands on manufacturers have steadily increased for 
plates and bars of greater area, strength, and weight. 
Conversely, manufacturers have stimulated these demands 
by costly outlay on improved machinery, designed to 
deal with masses and weights which but a few years ago 
would have been looked upon as unattainable. This 
continuous emulation has resulted in the massive instal- 
lations of machinery to be found in the most modern 
steel works.” The author’s object in the paper was to 
“draw the attention of the Institution to the chief 
advances which have been made in recent years in the 
machinery used in large steel works in this country, and 
principally in Scotland. The improvements or modifica. 
tions which have been made of late in rolling-mill engines 
have been in the direction of largely increased strength and 
power, and of careful attention to the designing of etails : 
these latter perhaps small in themselves, but in the 
aggregate having an important bearing on the economical 
working of the engines and on the diminution of the cost 
of maintenance. In these days of keen competition, when 
rigid economy is essential in order to reduce costs to a 
minimum, it is important that the consumption of steam 
should be reduced to the lowest possible ; hence for pull- 
over or non-reversing mills compound condensing engines 
have been introduced with automatic valve gear, which 
are working with a consumption of not more than 3 lb. of 
fuel per indicated horse-power per hour, in place of the 
old wasteful engines which consumed from two to even 
four times that quantity. With reversing mill engines 
also attention has been turned to the economy of 
steam, and trials have been made with compound engines. 
Compound reversing engines have not proved economical 
when applied to mills—such as cogging or roughing mills 
—where the pieces rolled are of short length and neces- 
sitate frequent reversals ; while their use has been 
accompanied with troubles and difficulties in other direc- 
tions, which have more than counterbalanced the 
small economies possible. Where water is available 
in sufficient quantity it has been utilised in con- 
densers, connected either with single engines or with 
several engines, from which the exhaust steam is led 
to the condensers at a central station. The use of 
central condensing stations for a number of engines 
appears to have received more attention on the Continent 


I| than in this country ; it is stated that recently this plan 


has been adopted there in several instances, and wi 
satisfactory results both in economy and otherwise. The 
only instance known to the author where the plan has 
been adopted on a large scale in this country is at the 
North-Eastern Steel Works at Middlesbrough, where a 
central condensing and pumping station of considerable 
magnitude has been put up by Mr. Cooper ; and although 
no definite statement has yet been made as to results, 
they are believed to be not unsatisfactory.” , 

The author then proceeded to the consideration of 
rolling mills, confining his attention to those engaged in 
the production of plates. Dealing first with cogging 
mills, he said that “in the earlier days steel slabs to be 
rolled into plates were made from ingots under the 
hammer. Labour difficulties and possible economies 
led the author early in 1884 to put down at Blochairn 
Works the first cogging mill used for this purpose. 
Recent slab-cogging mills are in all essential features like 
that pioneer mill, but are much larger and stronger, and 
therefore are capable of dealing with heavier ingots, 
yielding much larger and heavier slabs. Modifications 
have also been made in the machinery for tilting up the 
ingots and slabs for alternate edge and flat rolling.” 
a Riley then described, with the aid of diagrams, 
racterised as a good example of a slab- 

made by Messrs. Lamberton and 
or the Wishard Steel Works. The 
8ft. 6in. long and 40in. diameter, 
in which slabs 54in. 


what he = : 
cogging mill recen 

Co., of Motherwell, 
rolls of this mill are 
and at both ends have grooves, 
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RAILWAY SWING BRIDGE OVER THE BALTIC CANAL AT RENDSBURG 


(For description see page 142) 
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wide can be rolled on edge. The pinions are of cast 
steel, are 48in. diameter, and have helical teeth 86in. 
long, with shrouds or flanges at the ends. ‘The 
mill is fitted with screwing-down gear, driven 
through gearing by a pair of steam engines; an 
an indicator is fitted to guide the screwer. Live 
rollers of steel are fitted back and front of the rolls, and 
are driven by a steam engine with cylinders 9in. diameter 
by 1bin. stroke, through gearing in the ratio of 8 tol. In 
front of the mill is a set of tilting machinery, which the 
author also illustrated. ‘The turning levers are placed on 
movable carriages, which traverse to and fro across the 
front of the rolls as required, being actuated by hydraulic 
power. Thus the ingot or slab cannot only be turned from 
flat to edge or vice versd, but can also be traversed from 
one end of the rolls to the other. The cradle for receiv- 
ing the ingot and lowering it upon the feed rollers is of 
massive character, being designed to deal with ingots up 
to 10 tons in weight. It is controlled by hydraulic 
at acting through a ram, which carries a sliding 

lock taking on to the pin of a crank fitted on the axle of 
the cradle. The mill is driven by a pair of massive 
engines having cylinders 46in. diameter by 60in. stroke, 
and gearing in the ratio of 1? to 1.” 

A cogging mill of a different kind was then referred to, 
and described with the aid of diagrams. This was a mill 
“designed in 1890 to meet rome special requirements at 
the Blochairn Steel Works, and to embody some modifi- 
cations suggested by the author’s experience with the 
ordinary cogging mill. Up to that time the widest slabs 
made in cogging mills did not exceed 36in. Slabs of 
much greater width were then required under special 
circumstances ; and it was decided to adapt the mill to 
produce them up to 60in. wide. It was also decided not 
to turn them up on edge; thus dispensing with the 
necessity for the powerful and somewhat cumbrous as 
well as expensive tilting gear which would have been 
required for such wide slabs. Furthermore, experience 
has shown that in the course of years the cost of main- 
tenance of the live-roller gearing was considerable, and 
it was decided to dispense with this, and to adopt other 
methods of moving the ingots and slabs to and from the 
mill. These considerations led to the mill being made 
of the ‘universal’ kind, with one pair of horizontal rolls 
for work on the flat, and one pair of vertical rolls for work 
on the edge of the slabs.” 

The paper then went on to describe how these unusual 
requirements were met, and gave full and most interest- 
ing details of the various parts of the mill, and how they 
were controlled and did their work. It next dealt with 
slab-cutting shears of both the hydraulic and steam 
types, giving minute details of hydraulic slab shears 
adopted in connection with the cogging mill at Blochairn 
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wide by 12in. thick. 


are of considerable area and weight. The difficulty in 
handling heavy slabs and plates no doubt conduces to 
this practice. Whether it is the most economical method 
of manufacture, especially for what may be described as 


open to discussion; but for handling the heavy plates 
now produced, it is undoubtedly the safest, and perhaps 
also the most economical.” Mr. Riley then proceeded to 
give details of the plate mills supplied to the Wishaw 
Works by Messrs. Lamberton and Co., which he character- 
ised as excellent illustrations of present practice. For 
general use in producing plates of medium width, the 
mill is provided with two stands of rolls, the finishing 
air being chilled, as is customary. The rolls are S8ft. 
tod and 80in. diameter, both top rolls being supported 
on hydraulic balances, and having a lift of 18in. 

“The live rollers extend a considerable distance in 
front of the rolls, but only a short distance at the back ; 
here they are supplemented by live rollers fitted into a 
table, which traverses the two eets of rolls, carrying the 
slab or plate across from the roughing to the 
rolls. The table and rollers are actuated by a pair of 
vertical engines in the usual manner. The table travels 
in a pit; and its rollers being on a level with the mill 
floor, the finished plate is rapidly and readily delivered 
upon it. Ina line with this mill is a stand of rolls for 
handling plates of the greatest weight and width. The 
rolls are 12ft. long and 40in. diameter, the top one sup- 
ported on hydraulic balances. The chocks are of steel, 
with heavy brasses. This mill is fitted with mechanical 
screwing gear, driven by horizontal engines which are 
fixed on the top of one of the housings; and it is so 
arranged that either of the screws can be moved alone. 
Hence the roller has full control, and can modify the 
screwing at pleasure, even to the extent of rolling 

lates of taper cross section if required. The mills are 
Sivan by a massive and powerful pair of reversing 
engines, constructed by Messrs. Duncan Stewart and Co., 
of Glasgow; they have cylinders 52in. diameter by 60in. 
stroke, and the gear is in the ratio of 2 to 1.” 
Referring to plate mills on the three-high system, the 














d | thick, and a second set—made by Messrs Buckton and | tion than ae” 


Co., to work in connection with the cogging mill at | designed in 
Wishaw Steel Works—capable of cutting a slab 42in. | in the United States, which have two large rolls and one 


Plate mills next engaged the attention of the author. 
In this country, he said, “it is almost the universal | monlyusedhere. Thegrounds of this opinion are:—Firstly, 
practice for plates of, say, quarter-inch thickness and | that for driving three-high mills engines can be used which 
upwards to be rolled in reversing mills, especially if they | are highly economical in steam consumption, and if suffi- 














—made by Messrs. Tannet, Walker, and Co., of Leeds— | authorsaid that “‘ although mills of this kind have not been 
and also of two sets of steam shears, one set—made by | adopted to any great extent in this country, it is known 
Messrs. Lamberton and Co. for Messrs. Colville and Co., | that they are largely employed in America; and in the 
Motherwell—designed to cut slabs 60in. wide by 12in. | author's opinion they are worthy of much more considera- 


appear to have received here. When well 
parts and details, the three-high mills used 


| smaller, are capable of doing more work in a given time, 
and probably at less cost, than the reversing mills so com- 


cient water can be obtained they may be triple-expansion 


| with automatic valve gear; secondly, the mills can be 


driven at a higher speed ; thirdly, the loss of time due to 
| reversing can be saved ; fourthly, plates can therefore be 


plates of medium thickness and weight, may perhaps be | finished more quickly, and thin plates of large area can 


be rolled and finished with greater accuracy of gauge 
and in better condition for testing; fifthly, a larger out- 
put is obtained in a given time. These are advantages 
of considerable importance. The disadvantages are :— 
Firstly, that the cost of the three-high mill and its 
tables, &c., is perhaps somewhat greater than that 
of the ordinary reversing mill; and secondly, that 
the cost of maintenance is slightly greater. But it 
may be repeated that, if the details were carefully 
designed, it is doubtful whether these disadvantages 
would exist at all; or if they did, whether they would be 
worth much consideration. It is a pleasure to see one of 
the three-high mills at work, when in good order; and 








nishing | 


the contrast with an ordinary reversing mill is somewhat 
striking. With proper appliances, few men are required, 
and there is little, if any, larger demand on their skill. 
The use of the three-high mills, however, should be 
limited to the production of plates of light or medium 
weight and of medium width.” 

Mr. Riley then took up the subject of plate shears, 
and after giving details and illustrations of a set of steam 
shears recently supplied to Messrs. Colville by Messrs. 


| Lamberton and Co., designed for cutting plates 2in. thick 


ata gap of 87in., said that recently ‘doubts have arisen 
whether steam-driven shears are the most suitable for the 
heaviest class of work, and consideration has been given 
to the use of hydraulic power for this purpose. By one 
of those curious coincidences which not unfrequently 
occur, two or three minds appear to have conceived 
simultaneously the application of hydraulic power in 
almost identical form. Two of the diagrams show a 
design by Mr. Lamberton, in which the same general 
construction of standard is used as in the steam shears 
just described ; but motion is imparted to the cutting 





blade through toggle arms attached to a main crankshaft, 
whereon are keyed two levers, which in turn are con: 
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THE NEW BRIDGE, WAVERLEY STATION, EDINBURGH 
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nected to the rams of two hydraulic cylinders. Pressure | 
in a hydraulic cylinder counterbalances the weight of the | 
apron, and ensures the return of the rams in the main | 
cylinders when the valve is open to the exhaust. The 
special feature in this machine is that by the arrange- 
ment shown the parallelism of the cutting blade is 
maintained throughout the whole length of a cut, which | 
may be as long as 12ft. or 15ft. to meet modern require- | 
ments. Designs for a hydraulic shearing machine em- | 
bodying the same principle and in almost identical form | 
have also been recently submitted to the author by Mr. 
Wicksteed. | 

‘** A powerful shearing machine which Messrs. Peard- | 
more, of Parkhead, are having constructed, appears also | 
to be on the same lines, but with some interesting novel. | 
ties in construction. It is of massive design, and is | 


plates of such great thickness should be subjected to 
shearing. Familiarity with the use of mild steel has 
removed the nervousness which led in its earlier days to 
the exercise of great care in its treatment. It is now 
an axiom that in good work steel plates should not be 


| punched; or if they be, then rimering must follow to 
| remove the injured portions around the hole. 


Shearing 
is detrimental to the edges of plates, especially when the 
shearing blades are in bad order; and the injury is 
greater with such thick plates as those under considera. 


| tion, and should be removed by subsequent planing. | 


These considerations induced the author to hesitate in 
adopting the shearing process for thick plates, and rather 
to prefer ripping machines for the purpose, thus avoiding 
the injury although at a slightly increased cost. 


‘‘ Hammers, which since the introduction of cogging 


capable of shearing mild steel plates up to 23in. thick. | mills have fallen into desuetude for making steel slabs | 
The cheeks or standards each consist of two steel plates | to be rolled into plates, are also being gradually displaced | 
14ft. by 9}ft. by 6in., which are separated by a cast steel | for other work by the increasing use of hydraulic forging | 
distance-piece, so as to stand about 13}ft. apart from | presses; and in connection with the construction of a 

centre to centre. The gap is 37in. wide from the edge of | most powerful press, Messrs. Beardmore have taken a 

the bolster, and is quite open at both ends of the machine, | step of great interest. Herewith is shown the cylinder | 
so that a 24in. plate, 6ft. broad, and of any length, canbe | which has been cast for the press. Apart from the 

split from end to end with ease. The motive power is successful casting of such a large and heavy cylinder, | 
supplied by two cast steel hydraulic cylinders, 20in. | there is the additional interest that it is of nickel steel, | 
internal diameter by 44ft. stroke, firmly snugged and | and is probably the heaviest piece yet cast of this | 
bolted to the back of the cheeks. The ram of each | material, certainly in the form of a difficult casting. The | 
cylinder is in the form of a trunk piston, to which is | weight of the casting with head is 64 tons, and the | 
secured a mild steel connecting-rod. The water, under a | finished weight of the cylinder will be 42 tons. A test | 
pressure of 700 lb. per square inch, acts on an area of | of the actual casting has not yet been made; but a/ 
330 square inches on the underside of each ram, while | portion of the charge was run into an ingot 23in. by | 
there is a constant back-pressure of 700 Ib. per square | 18in., then cogged down to a billet 5in. by 7in., and from | 
inch on an annular area of 47 square inches on the upper | this the following test results were obtained :—Tensile | 
side of the ram, thereby enabling the blade to be lifted | strength 40°1 tons per square inch; elongation in Sin. | 
when the pressure on the lower side of the ram is | length 20 per cent. ; elastic limit 55°8 per cent. of tensile | 
relieved. The effective pressure on the lower side of each | strength ; contraction of area 43°4 per cent.; and Lloyd’s | 
ram is thus 88} tons. The hydraulic pressure is trans- | bending test was undergone without fracture. This | 
mitted from each ram to the blade or apron through | product of Messrs. Beardmore’s skill and enterprise was | 
a lever having a mechanical advantage of three to one. | peculiarly interesting to the author, seeing that it con. | 
Both levers are rigidly keyed to one common shaft, 18in. | firmed his expectation of service which nickel steel may | 
diameter and 18ft. long, which passes from end to end of | render to engineering work.” 

the machine, and is supported by cast steel brass-lined| Discussion on Mr. Riley’s paper having been invited, 

bearings passing through the cheeks and bolted firmly to | Mr. E. Windsor Richards, Low Moor, said he thought the | 





them. Any tendency to thrust the blade endwise will be | 
resisted by the torsional rigidity of the main shaft. The 
total pressure, therefore, transmitted to the blade at any 
instant is upwards of 530 tons; and as the cutting edge 
has an inclination of 1 in 9, the intensity of pressure per 
square inch on the section of, say, a 2in. plate in the 
process of being sheared will be approximately 30 tons, 
which allows an ample margin for friction in the working 
parts. While the plate is being sheared, it is held 
steadily against the bolster by three small hydraulic 
cylinders, which together exert a pressure of 10 tons, 
and are bolted firmly to the front guide of the machine. 
Arrangements are under consideration whereby a mild 
steel plate of any dimensions and of thickness up to 2in. 
can be taken from the mill-house floor, sheared on all 
four edges, and deposited again on the floor, with the aid 
of only one man and a boy. 

“Tt is a question worthy of consideration whether 





paper did not lend itself much to discussion, being mainly | 
a matter-of-fact though interesting statement regarding | 
machinery and processes in use at several steel works in 
this part of the country. As regards the form of rolling 
mills, he thought that in adopting the three-high system 
the Americans had selected the best form of mill for their 
own purpose. There was, of course, considerable differ- 
ence in the work they turned out as compared with the 
work, in the way of plates, turned out in England. 
Americans had not been called upon to turn out the same 
diversity of work we in England were called upon to do. 

Mr. Jeremiah Head said they had had a most interest- 
ing and valuable paper from Mr. Riley on a subject on 
which there was no one better able to speak in this or 
any other country. He—the i gorge recently 
returned from America, where he had gone specially to 
gather information on this very subject. There, as here, 
the principal thing which impressed one was the im- 


perative necessity for all steel and iron works to keep 
themselves fully abreast of all that was progressive. 
Works which had taken the lead twenty years ago, and 
were then very a were now, where nothing had 
been done save keeping them in repair, entirely out of the 
running, and had no chance of doing anything but lose 
money. Inthe manufacture of plates in America, the 
universal practice almost was to roll them from flat 
ingots. The only exception he saw in which the pre- 
liminary process of cogging was employed was at Car- 
negie’s Homestead Works at Pittsburg. In not a 
few cases, however, he found that exceptionally 
good work was being done by simply rolling from 
the flat ingots. Cogging had now become universal in 


| this country on account of the belief that without it, 


especially in the case of thick piates, there was no 
certainty of passing Lloyd’s and the Board of Trade 
tests. In America, he was informed, plates were being 
produced without the preliminary process of cogging, 
subject to the tests of the Bureau Veritas—tests which 
were as stringent as Lloyd’s—and the makers had had 
no trouble. With regard to the matter of yield, the 
ordinary proportion of saleable saan obtained—in pro- 
portion that is to the weight of ingots used-—was from 
65 to 68 per cent. The yield at Carnegie’s when the 
cogging mill was employed was, he was told, 68 per cent., 
and, when simple rolling from the ingot was adopted, 
from 65 to 66 per cent. The three-high system of mills 
he found quite universal in America. The best output 
result in our own Cleveland district, so far as he knew, was 
1500 tons of plate per week from one mill where no cog- 
ging mill was employed. At Homestead Works, with the 
three-high mill and the cogging mill, they had, he was 
told, turned out 1700 tons in one week. 

Several other members spoke, their remarks for most 


| part referring to details in the paper which we have 


not here been able to give; and Mr. Riley thereafter 
replied. He stated in connection with the subject of 
cogging, as affecting the output and the variety of work, 
that an American gentleman on a visit to this country 
about ten years ago told him that it would be impossible 


| for him to conduct his rolling from ingots direct, if he 
| had to give the same variety of work as here. 


They all 
knew, of course, that the variety of work to be done now 
was very largely increased during the past few years. 

On the motion of the President a cordial vote of thanks 
was awarded to Mr. Riley for his paper. Members would 
look forward with greater zest than ever to the visit to 


| the Wishaw Steel Works on Thursday. Two other papers 


on the list, viz., ‘‘Telemeters and Range Finders for 
Naval and other Purposes,” by Professors Barr and 
Stroud; and “The Electric Lighting of Edinburgh,” 
by Mr. Henry R. J. Burstall, were held over till a subse- 
quent meeting. 

After the moving and passing of the votes of thanks to 
Lord Provost Bell, and others enumerated in last issue, 
the proceedings terminated so far as the reading and 
discussion of papers was concerned. 

EXCURSIONS, 

The excursions organised for Tuesday afternoon were 

appropriately concerned with matters for which Glasgow 
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lyde are conspicuously noted—viz., the water 
-_ vy ge supply, The shipbuilding yards, and the 
aisy cual of sewage. At two o'clock special brakes left 
the vicinity of the Art Institute for destinations each of 
interest in their several connections. Under the guidance 
of Mr. James M. Gale, engineer for the waterworks of 
the Glasgow Corporation, a large contingent visited the 
reservoirs and other waterworks already completed and 
in coursesof construction at Milngavie, about eight miles 
to the north-west of Glasgow. 

GLASGOW WATERWORKS, 

The Loch Katrine Waterworks, made available for use 
by the citizens of Glasgow in 1860, have been capable since 
the date of completion of supplying 50 million gallons per 
day, at the same time that 403 million gallons are allowed 

er day for compensation to the river Teith, a branch of 
the Forth taking its supply from the same head sources. 
The original aqueduct conveying the water from Loch 
Katrine to the reservoirs at Milngavie is 8ft. wide by 8ft. 
high throughout, with a semicircular top, and has a fall 
towards Glasgow of 10in. per mile. It is 25} miles long, 
and in its course three valleys are crossed, altogether 
about 8} miles long, the medium of conveyance being 
three parallel lines of cast iron pipes. Considerable 
portions of the aqueduct are in tunnel, and where the 
rock was hard enough lining was dispensed with. The 
rough surface of the rock cuttings, however, has had a 
prejudicial effect upon the velocity of flow of the water. 

At the original or Mugdock reservoir the water is first 
discharged into a basin, from which it passes over cast 
iron gauge plates 40ft. wide, brought to a thin edge, over 
which the depth of water passing is regularly recorded 
and the discharge computed. The reservoir is 317ft. 
above sea level; it has a water surface of 60 acres,a 
depth when full of 50ft., and contains 548 million gallons, 
or about eleven days’ supply to Glasgow at 50 million 
gallons per day. It thus admits of repairs being done 
upon the aqueduct, without interrupting the supply of 
water to the city. The water is drawn from the reservoir 
into a circular well cut out of the rock, 40ft. diameter 
and 68ft. deep, fitted with copper wire cloth strainers, 
through which the water passes. Thence it is conveyed 
by two lines of 42in. pipes laid in a tunnel 420 yards 
long, and then by four lines of 36in. pipes to the city. 
These are together capable of discharging 50 million 
gallons per day. The works cost £1,330,000. 

At the end of 1881 Glasgow had increased in popula- 
tion so greatly, that it became apparent a larger supply 
of water than the aqueduct could convey from Loch 
Katrine would be required in a few years. Accordingly 
an Act was obtained in 1882 for the construction of an 
additional service reservoir, now known as the Craig 
Maddie reservoir, adjoining the Mugdock reservoir. In 
1885 a further Act was obtained which gave power to 
duplicate the aqueduct, to raise the level of the water in 
Loch Katrine 5ft. higher, and to convert Loch Arklet 
into a reservoir by raising its water level 25ft. Loch 
Arklet adjoins Loch Katrine on the west, but drains into 
Loch Lomond, and thence into the river Leven. The 
new works were laid out with the view of an ultimate 
supply to the city of 100 million gallons per day ; and in 
order to admit of repairs being made upon the aqueducts, 
the new one has been made large enough to convey 70 
million’gallons per day. It consists of a succession of tun- 
nels, which for the greater part were driven from the ends 
without shafts, the drills being worked by compressed 
air, at a pressure of about 60 1b. per square inch. It is 
234 miles long to the service reservoir, or 13 miles shorter 
than the old aqueduct; and is 12ft. wide and 9ft. high 
where in rock and not lined, but only 10ft. wide where it 
is lined. The bottom is laid with concrete throughout, 
and it has a fall towards Glasgow of lft. in 5500, or 
1ldin. per mile. At several points along the line there 
are junctions between the old and the new aqueducts, 
where the flow of the water is regulated by means of 
stop-planks placed in recesses in the masonry; and at 
these places access chambers, ventilating shafts, overflow 
and discharge valves are provided. The bridges, of which 
there are five, consist of an inner channel of concrete and 
outer walls of masonry, with an air space between to 
prevent the effects of variations of temperature upon the 
water channel. The pipes across the Endrick and Blane 
valleys will ultimately consist of four parallel lines, each 
48in, diameter. 

The new Craigmaddie service reservoir will have a 
water surface of 86} acres, and will contain 700 million 
gallons of water, or a supply to the city for fourteen 
days, at the rate of 50 million gallons per day. The two 
reservoirs together will contain sufficient water for 124 
days’ supply, at the rate of 100 million gallons per day. 
The inlet and outlet works are so arranged that either 
or both reservoirs may be used for the supply of the 
city. Considerable expense has been incurred in reachin 
a poopee water-tight foundation for the puddle wall, the 
trench at one point having been carried to a depth of 
198ft. below the original surface of the ground. It is 
expected that the whole of the works connected with the 
reservoir will be completed by next summer. The outlet 
works are similar to those of the Mugdock reservoir ; 
and there will ultimately be four lines of 36in. pipes 
leading to the city, but two only are being laid down at 
present. The expenditure upon the new works up to 
8lst May last has been £1,080,000. The other works 
embraced in the Act of 1885 include the raising of the 
level of the water in Loch Katrine 5ft. above its present 
top water-level, bringing its capacity up to 9849 million 
gallons, which it is estimated will supply the city with 
65 million gallons per day. The raising of the water- 
level in Loch Arklet 25ft. will add 10 million gallons per 
day to the supply. The first of these two works will be 
entered upon shortly. When additional water is wanted 
if can be got from the adjoining valley of Loch Doine 
and Loch Voil. 

GLASGOW SEWAGE WORKS. 

The contingent of members visiting the sewage works 

at Dalmarnock was considerable, and on its arrival was 





taken under the guidance of Mr. Thomas Melvin, general 
manager. In our issue for January 19th and May 4th 
last year, we gave exhaustive details and illustrations of 
these works. It isnot, therefore, necessary to recapitulate 
to any extent, save with the view of affording members 
of the Institution who were absent some general idea of 
what was seen. The problem of the efficient and eco- 
nomical disposal of Glasgow sewage had exercised the 
anxious thought of the civic rulers for nearly fifty years, 
during which period such engineers of note as Mr. Bate- 
man, Mr. Bazalgette, &c., reported on the best means of 
solving the problem. In 1877 a committee of the Town 
Council investigated the question anew, Mr. Bateman in 
1878-79 again reporting on the subject. The Council, 
being at last fairly and earnestly set on some practical 
outcome, sent deputations to various towns in England, 
and they reported favourably of Mr. G. V. Alsing’s system. 
This rer which combines precipitation and filtration, 
was adopted by the Town Council as being economical and 
most likely to meet the necessities of the whole city, and 
they appointed Mr. Alsing engineer for constructing the 
works dealing with the eastern section of the city. The 
formation at the time of the Central Underground Railway 
—another of Glasgow’s great undertakings not yet com- 
pleted—rendered imperative the reconstruction of the 
drains and sewers of the eastern section of the city, the 
cost of which devolved upon the Caledonian Railway 
Company. In this way a readjustment of the drains and 
sewers for this part of the city, suited to the needs of the 
sewage scheme, was secured. The buildings and appara- 
tus at Dalmarnock, visited by the. members, are the main 





NICKEL STEEL CYLINDER CASTING, 64 TONS 


portion of that scheme, and the whole, costing over 
£100,000, was completed and formally inaugurated on 
2nd May last year. The processes and modus operandi 
were shown to the visitors, but in view of the notice in 
our columns befcre referred to, we need not attempt to go 
into a description. The arrangement of the buildings, 
precipitation tanks, catch pits, sludge chambers, and 
filtration beds, is the most recent, as it is probably one of 
the best of its kind in the kingiom. The works are at 
present arranged to deal with the sewage of a section of 
Glasgow representing about ten million gallons per day, 
or nearly one-fifth of the total. On the area affected 
there is a population larger than that of the city of Edin- 
burgh—in all 265,000 people. The plant and space have 
been so disposed that double the quantity of sewage 
can be treated without difficulty, and it has recently been 
intimated that the Sewage Committee of the Town 
Council have decided to proceed dealing with the whole 


8 | of the sewage of the section of the city north of the river. 


Mr. Alsing, Mr. A. B. McDonald, city engineer, and other 
engineers, have reported fully, and a Bill will be promoted 
in the ensuing Parliament authorising the necessary 
capital, amounting, it is said, to something like £600,000. 
The additional sewage works required will be erected on 
the city’s lands at Dalmuir, and it is understood that 
friendly negotiations will be opened with the various local 
authorities—Partick, Yoker, Clydebank, &c.—with the 
view of having all the sewage treated, which, if not inter- 
cepted, would otherwise enter the river. The problem of 
dealing with the sewage of the south side of Glasgow is 
very complicated and difficult, the ground, for one thing, 
being mostly very flat. The Sewage Committee, how- 
ever, and their technical advisers, will proceed to deal 
practically with the subject after powers have been 
obtained for the northern section. 


GLASGOW GASWORKS, 


On Tuesday also, under the guidance of Mr. William 
Foulis, general manager of the Glasgow Corporation Gas 
Department, a considerable section of the members of 
the Institution visited the gasworks at Dawsholm, Mary- 
hill, one of the three principal gas-producing stations 





supplying the City of Glasgow and environs. Interest in 
this visit had been whetted by the reading of the paper 
by Mr. Biggart on “ Hydraulic Stoking Machinery,” the 
installation of which at Dawsholm had furnished, for 
most part, the practical details and working results 
given in the paper. A few general particulars as to 
Glasgow’s gas supply may here be given. The three 
works of Dawsholm, Dalmarnock, and Tradeston are 
about equal in productiveness. At Dawsholm there are 
832 retorts, at Dalmarnock there are 826, and at Trades- 
ton 816, making a total of 2474 retorts, each capable of 
producing 10,000 cubic feet of gas per day. To overtake 
this great production considerable extensions have been 
carried out during the past few years. Tradeston Works, 
for instance, have been entirely rebuilt at a cost of 
£110,000. Dalmarnock and Dawsholm Works have been 
extended at a cost of £50,000. The latter are the 
most recently constructed works, and at them the pro- 
duction is no less than 13 million cubic feet per day, 
while the storage capacity is 11 million cubic feet. At 
these works there is the largest gasholder in Scotland, 
with three lifts. The total height is 136ft., and the 
over-all diameter is 237ft., the capacity being nearly 
6 million cubic feet. The gas supply area extends in 
some directions a geographical distance of sixteen miles. 
The greatest quantity of gas per day of twenty-four hours 
sent out by the gas-producing stations during last year 
was 26,077,000 cubic feet; the maximum daily make 
being 23,318,000 cubic feet. Notwithstanding the severe 
frost of last winter, which did considerable damage to 
the gas pipes throughout the area of supply, the gas un- 
accounted for during the year was 10°90 per cent., as 
compared with 11°97 per cent. last year. Having regard 
to the favourable result of last year’s operations and to 
the decreased price at which the coal required during the 
current year has been purchased, the Gas Trust have felt 
justified in recommending that the price of gas should 
be 2s. 4d. per 1000 cubic feet, being a reduction of 2d., 
and the lowest price at which gas has ever been supplied 
in Glasgow. 


SHIPYARDS AND ENGINE WORKS. 


The alternative visit to the shipyards and engine shops 
of the three firms in Govan was also pretty largely taken 
advantage of; members dropping off at one or other of 
the works. At the London and Glasgow establishment— 
of which Mr. J. Shepherd, formerly of Fairfield, is the 
general manager—visitors were shown an all but full 
complement of building berths employed. One was 
occupied with the second-class cruiser Dido, almost 
entirely plated. Two berths removed from here held the 
sister ship Isis, only partially plated, that is to the pro- 
tective deck, and was thus even more interesting as an 
example of the intricacy of the interior of a warship. 
Beyond the Isis was a large cargo-carrying merchant 
vessel for the Glen line, and beyond it again a very 
striking, although not absolutely unique, specimen of a 
merchant vessel for Chinese waters. This vessel is being 
built for the Indo-China Steam Navigation Company, 
and is a twin-screw steamer with light and lofty saloons 
and promenade decks carried above the hull proper. 
Sponsons about 11ft. wide project from the sides in wake 
of the main deck, the breadth extreme being 55ft., while . 
the total length of the vessel is 300ft. The last berth was 
occupied with a cargo-carrying vessel, nearly on the eve 
of being launched. Members noted with interest that 
the arrangement of checking gear employed in this yard 
involved wire rope in place of the cumbersome, though 
not stronger, stud-link chains usual in most other yards. 
The wire rope, it is believed, gives better indication of 
any undue wear taking place or of any latent flaw, and 
makes a safer medium than chain, besides being much 
lighter and handier. The arrangement and equipment of 
the yard with tools, as well as several of the workshops, 
was admired. There is a large number of punching, 
shearing, planing, and rolling tools, suitably disposed— 
mostly all self-driven, and well placed as to accessibility 
—about the head of the building berths. One noticeable 
tool was a punch and shearer which has for months past 
been employed shearing material 1}in. thick and punching 
ldin. holes through the same. Another noteworthy 
machine was a four-sided punch and shear, where work 
—on floor plates, for example—can be finished with the 
minimum of shifting or re-slinging, large-sized limber 
holes, in addition to rivet holes and edge shearing, being 
done with the plate as first suspended. The machine shop 
—employed at the time of the visit making water-tight 
doors, rigging screws, and the thousand-and-one items 
involving, especially in the case of Government jobs, some 
rather nice work—is a large and unusually well equipped 
department in a shipyard, as is also the smithy section of 
the workshops. 

At Fairfield the visitors were conducted by Mr. Sharer, 
Mr. Laing, and other responsible heads of departments. 
The fame of the Fairfield productions, both in respect of 
great “‘ocean greyhounds” and speedy Channel paddle 
steamers, is of course world-wide, and the opportunity of 
personally viewing the premises and the plant by which 
such notable objects are produced was one not to be 
neglected by such a professional body as that of the 
Mechanical Engineers. The history of the Fairfield 
Works, both in the matter of their foundation and of the 
several able men whose skill and enterprise have rendered 
them what they are to-day, is too well-known to need any 
re-statement. When the late Sir William Pearce was in 
sole command, he was joined in 1885 by Mr. Richard 
Bainwell. This latter gentleman, when the firm was 
transformed into a private company in 1886, was 
appointed managing director, and this position he has 
continued to hold since the business was formed into a 
limited liability one in 1889. 

A few years ago magnificent new offices were built, and 
various extensions and re-arrangements made in the yard 
and engine works, while in both departments a very large 
sum was spent in putting down new and modern plant. 
The establishment as thus improved, it goes without 
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saying, proved an immense attraction to the members of 
the Institution. 

Both in the matter of work in hand and that of the 
means by which such work is carried on, the visit was 
fruitful in interest and instruction. First, as to the work 
on hand. This comprised the hulls and machinery of 
the second-class wood-sheathed protected cruisers, Venus 
and Diana, each 5600 tons displacement and 9600 
indicated horse-power, similar to the two cruisers already 
noticed as on hand in the yard of the London and Glas- 
gow Co., Govan, and in somewhat the same state of 
progress ; the completed hulls and machinery of three of 
the fleet of 27-knot torpedo-boat destroyers — Handy, 
Hart, and Hunter—two of which have already been tried 
for speed, and therefore nearing thorough completion in 
the company’s tidal basin; the hulls, two afloat, and the 
machinery of three swift channel paddle steamers for the 
night service between Queenborough and Flushing ; two 
screw steamers for the China trade of the Scottish Oriental 
Steamship Co. ; a large mail steamer for the Amsterdam 
service, and extensive overhaul to two steamers. 

The Fairfield Works comprise shipyard, boiler works, 
and engine works, and to the west of all is the Company’s 
tidal basin, with the 130 ton sheer-legs alongside. On 
entering the works from the great gate in Govan-road, 
the members traversed the spacious store-yard, and were 
soon confronted with the extensive range of machine 
sheds, beyond which are the building slips. In the sheds 
all the principal work in connection with ship construction 
—that is, all metal or structural work proper—is carried 
on, excepting that pertaining to the angle-iron smithy 
and to the brass-founding and finishing shops. In the 
latter, it may be stated, castings are made up to 15 tons, 
including propellers of manganese bronze. 

It goes without saying that the equipment of the 
machine sheds in Fairfield Shipyard is of the fullest and 
most modern description, and that it was subject of keen 
and admiring scrutiny. From amongst the plethora of 
machine tools for punching, shearing, bending, planing, 
&c., quite a large number camein for special attention, afew 
of which we may particularise. There were four large lever 
double punch and shearing machines, capable of punching 
lin. holes through 1}in. steel plates, and having a gap of 
42in., so that plates up to 7ft. broad may have every hole 
punched through them. A very noticeable object was a 
set of heavy plate-bending rolls 32ft. long, capable of 
bending plates cold up to lin. thick. This machine is 
constructed entirely of steel, the end frames and gearing 


being of cast steel and the rolls of forged steel, each | 


drawn down from a single ingot. An equally attractive 
machine tool was a heavy hydraulic keel-plate flanger, 
capable of flanging steel plates cold 1lin. thick and 
81}ft. long. The weight of this machine, without 
engine, pumps, &c., is about 150 tons. Both of these 


large machine tools are the patented make of Messrs. 
Hugh Smith and Co., Possil Engine Works, Glasgow. 
The same maker’s patent hydraulic channel and angle 
bar shearing machine, of a capacity sufficient to shear 
channel and angle bars up to ldin. by 4in. by jin. thick, 
and noteworthy as having done remarkable service in | 





dealing with the channel framing of the Campania and 
Lucania, also very naturally attracted attention. Of 
modern tools for other special work, we noticed two 
double scarfing machines, by Messrs. Thomas Shanks and 
Co., Johnstone; a hydraulic lap-bending machine for 
bending plates for forming lapped butts, by Messrs. 
Smith and Co.; a plate edge and angle bar planing 
machine, with hydraulic cylinders for fixing the work, 
capable of dealing with 30ft. lengths, also by Messrs. 
Smith and Co.; and a planing machine, specially made 
by this firm, partly at the suggestion of Mr. Saxton 
White, the late manager of Fairfield, for planing the two 
edges of angle bars at one time. This machine has for 


its object the importing of a caulking edge to the flanges | 


of bars. It is arranged to take in bars 30ft. long, and has 
hydraulic cylinders for fixing the handle bars in position. 
At present there are two planing machines, but a third is 
shortly to be added, capable of taking in plates 36ft. in 
length. The furnaces for heating the frames and plates 
to be bent, or otherwise wrought, were some time ago 
remodelled. They are all of the German kind, and are 
fixed by gas-producing furnaces with most satisfactory 
results. 

The Fairfield Engine Works have a separate organisa- 
tion from the shipyard, and are under the management 
of Mr. Andrew Laing. Extensions and improvements 
have recently been carried out in the department, as well 
as in the shipyard, including the erection of a new boiler 
shop, and its equipment with the most approved modern 
appliances, as well as large additions to the tools in the 


engineers to outside forging firms—a large screw-cutting 
lathe 41}ft.in length ; a large slotting machine of Messrs. 
Shanks and Co.’s most modern make, having a 24in. 
stroke ; a large horizontal boring and milling machine by 
same makers, also Barrow’s patent screwing and turning 
machines. A novel tool for planing pistons and piston 
rings is also in use here which was designed by the late 
Mr. Randolph. 

Running parallel with the main building, at a distance 
from it of about 68ft., is the smithy, the intervening 
space forming the additional boiler-making department. 
The smithy is 300ft. long by 100ft. wide, and it contains 
forty fires and eight steam hammers, besides other tools 
of the usual kind. The height provided by the boiler 
shop is much greater than in the old shop. Carried on 
columns, at a height of 43ft. 9in. from the ground, are 
longitudinal girders, having rails on which travels an 
overhead crane of 100 tons lifting capacity, supplied by 
Messrs. Shanks and Co., of Johnstone. Sufficient head- 
room is here provided for lifting the largest boiler likely 
to be made clear over any other boiler on the floor. 

Alongside the north gable of the new boiler shop is a 
flanging shed containing Tweddell’s hydraulic flanger, 
supplied by Messrs. Fielding and Platt, Gloucester. This 
machine, working under a pressure of 800 1b. per square 
inch, can flange plates 14in. thick at one operation, and 
embraces a surface 5ft. by 4ft. All the machines in the 
new boiler department are so arranged that work enter- 
ing from this flanging shed at the north end passes along 


| in order to each successive machine, and leaves the shop 


engine works generally. The main building, which is | 
about 300ft. square, is divided into four bays, with | 
two-storey galleries between each, containing the | 


smaller machine tools. The bay to the extreme west 
forms the erecting shop for machinery, and here at the 
time of the visit an interesting display of finished work 


was seen, including engines for one of the three fast | 
Channel paddle steamers for service between Queen- | 


borough and Flushing presently underway in the ship- 
yard. In the two adjoining bays the numerous and 


varied parts which go to form the complete marine | 


engine are prepared, and this was a busy and attractive 
section of the works. The remaining bay of the four is 
used for boiler work. 

Each of the bays is served by a travelling crane, two of 
which are rope driven, and were made by Sir W. G. Arm- | 
strong, Mitchell, and Co.; the others were made on the | 
works, and are driven by separate engines through steel | 
wire rope. Of the multifarious tools with which the shops | 
are equipped, special interest was manifested in a | 
leviathan planing machine, which admits of material 8ft. 
square under the cross-slide, and can take acut 20ft. | 
long; a large triple geared face-lathe which can turn 
22ft. in diameter; and alongsideit a large machine—both | 
made in the works—for surfacing heavy items, consisting | 
of a large annular chuck 16}ft. diameter, carrying sixty | 


at the south end a complete boiler; from thence being 
conducted on rails to the sheer-legs alongside the fitting- 
out basin. Notable amongst the machines are vertical 
plate bending rolls, by Messrs. Shanks and Co., capable 


| of bending cold steel plates 1}in. thick and 12}ft. wide ; 


a horizontal flange-drilling and countersinking machine, 
by Messrs. Campbells and Hunter, which drills and 
countersinks the rivet holes of flanged plates at one 
setting, and can drill holes in furnace mouths from 
2ft. 9in. upwards. Another drilling machine specially 
adapted for furnace mouths, by Messrs. G. and A. 
Harvey, Govan; and a 140-ton hydraulic riveting 
machine for boiler shells, with a special 40-ton overhead 


| crane, from which the boiler shell is suspended with its 


axis vertical. During ordinarily busy periods the number 
of operatives employed in Fairfield amounts to about 
6000. The total number of vessels constructed from 
1870 to the end of last year was 237, their gross tonnage 
in the twenty-five years being over half a million. 

The third of the shipbuilding and engineering works 
open to members on this excursion were those of Messrs. 
Alexander Stephen and Sons, Linthorne. The feature 


| most distinguishing this establishment is the lofty 


standards and cross girders surmounting the building 
berths and crossing them about mid-length, bearing a 
large overhead travelling crane, used for putting engines, 


cutters near the outer edge. It is worked by spur gear- | boilers, and heavy items of deck machinery on board the 


ing, and thechuck can be traversed 21ft. In this section 


also are a large shaft-lathe—although work of this nature 


vessels while still on the stocke. Messrs. Stephen’s prac- 
tice in this respect differs from that of all other Clyde firms, 


| 
is now more and more being relegated by marine }and it renders them independent of the outside aid in 
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atter of crane accommodation, for which other 
firms, not possessing sheer-legs and tidal basins of their 
own, are not unfrequently at a loss when the proper time 
arrives. As a feature in shipyard economy, the placing 
of engines and boilers on board ship prior to launching 
would seem to be of doubtful advantage—at least, where 
wet dock and sheer-leg facilities are readily available ; 
but in Messrs. Stephen’s case the arrangement justifies 
itself. The Lintiorne establishment, comprising ship- 
yard, engine and boiler works, occupy about 30 acres, 
and the frontage to the river is sufficient for eleven 
building berths. At the time of the visit these were 
well occupied with merchant steamers of large tonnage ; 
and this satisfactory state of matters has obtained for a 
lopg time, enabling the firm to give steady employment 
to their 2000 workmen. ; = 

Wednesday’s and Thursday's organised visits, together 
with an account of the visits made to works by members 
independently, will be dealt with in our next issue. 

On Thursday night a reception and conversazione was 
given in the City Chambers to the members of the Insti- 
tution and their lady friends, and to all in Glasgow and 
district who had interested themselves in entertaining 
the strangers, by the Lord Provost, Sir James Bell and 
Lady Bell. The full suite of rooms was brought into 
requisition for the occasion, their ordinary magnificence 
being enhanced by artistic floral decoration. The guests, 
to the number of between 700 and 800, were formally 
received by Sir James and Lady Bell, and were thereafter 
free to promenade through the splendid rooms and 
corriJors, music being discoursed by the band of the 
Gordon Highlanders. The grand staircase, with its 
superb marble columns, balustrading and wall panels, as 
seen under the brilliance of the electric light, was a 
revelation of beauty and grandeur to the members. 
It was felt and expressed that Glasgow's Hotel de 
Ville was an edifice of which the citizens might 
justly be very proud. The whole pile, it may be of 
interest to state, took seven years to erect and 
furnish—March, 1883, till early in 1890—and forms 
almost a square 230ft. by 245ft., and the principal tower 
rises to a height of 237ft. The total floorage measures 
210,000 square feet, and embedded in the structure are 
350,000 cubic feet of stone, 19,000 cubic feet of granite, 
and 10,000,000 bricks. The marble used in the 
Banqueting Hall staircase—brought from all quarters 
of the globe—together with mosaic tiling, wall 
tiling, and faience work in corridors, &c., were items 
in themselves costing close on £25,000, while the 
total cost of erecting and finishing the whole edifice ran 
to over £530,000. Of the electric lighting of the buildings 
some interesting facts may be stated. The installation 
consists of about 1400 incandescent lamps of 16-candle 
power. The Ferranti high-pressure alternating current 
system is employed, the current being brought overhead 
to the towers of the building at a pressure of 2400 volts, 
and there reduced by induction transformers to 100 volts 
for feeding the lamps. The lamps, in the Banqueting 
Hall alone, exceed 200 in number. The machinery 
generating the current consists of two 2500-light 
Ferranti alternators, with exciters, driven by rope 
gearing from two compound slow-speed engines of the 
Putnam type. In the distribution of the current through- 
out the building many fine electroliers are used, those in 
the Banqueting Hall lees especially noteworthy. Three 
of these are splendid specimens of artistic brass work, 
and are probably the largest in the world, measuring 33ft. 
from ceiling to lowest point of pendant. They each carry 
fifty lamps, and weigh about one ton, an arrangement of 
chain and windlass in the roof providing for the raising 
and lowering of these immense fittings with ease. The 
whole edifice, within and without, as has been well said 
by Mr. James Nicol, Glasgow's City Chamberlain-—-from 
whose excellent work, ‘* Statistics of Glasgow,” the above 
facts have been culled—* combines the solid purposes of 
a Western business city with Oriental ideas of splendour.” 
During the evening formal thanks were accorded and 
acknowledged in the Banqueting Hall, and the entertain- 
— wound up with a dance to the strains of Herr Iff’s 

and, 


the mi 








RECENT ENGINEERING IMPROVEMENTS 
OF THE CLYDE NAVIGATION.* " 


By Mr, James Dzas, Engineer of the Clyde Navigation, 


IN a previous paper presented to the Edinburgh meeting of this 
Institution, in 1887, the author traced the improvement of the 
Clyde Navigation above Port Glasgow to that date. The object of 
the present paper is to continue the subject | giving particulars 
of the dredging machinery, and especially of the recent additions 
thereto, aul the quantities and cost of the dredging in the harbour 
and river, and the depositing of the dredged material during the 
seven years from lst July, 1887, to 30th June, 1894, and to 
describe in some detail the harbour of Glasgow and its equipment 
at the present day. 

_ Dredging.—The improvement of the Clyde above Port Glasgow 
since 1887 has consisted solely in deepening and widening by 
dredging. During these seven years the total quantity of material 
dredged in the harbour and river, and in the construction of the 
docks and removal of silt from them, was 11,401,978 cubic yards, 
of which 5,723,157 were deposit, and 5,678,821 were new material. 
In addition there were excavated by men 21,726 cubic yards, 
bringing = the total to 11,423,704, of which 441,850 were deposited 
on land, 9,523,141 in Loch Long, 1,449,243 in the sea three miles 
8.8. W. from Garroch Head, which is about 46 miles from Glasgow, 
and 9470 cubic yards were deposited in other parts of the river and 
Firtb, or were otherwise dis of. The details are given in the 
accompanying Tables 1 and 2, The cost of dredging and deposit- 
ing by hopper barges, and of laying dredgings on land during the 
same seven years—comprising wages, coals, stores, repairs of plant, 
&e., but not including interest on cost of plant, or depreciation— 
was as follows, being equal to 6°396 pence per cubic yard :— 


Year ending Cost. Quantities dredged. 
80th June. 2 ad, Cubic yards. 
1888 44.128 6 6 1,412,904 
18&9 41,520 3 3 1,530,560 
1890 89,914 0 7 1,413,512 
1891 38,611 0 0 1,293,680 
1892 40,268 13 7 1,598,984 
1893 49,146 11 2 1,841,358 
1894 50,292 6 2 2,310,980 
£308,881 1 8 11,402,978 





* Paper read at the Institution of Mechanical Engineers, August, 1895. 














Up till 1862 the whole of the dredged material was loaded on 
punts, carrying 8 cubic yards ; and from these it was discharged, 
chiefly under contract, upon land adjoining the river, and also by 
throwing overboard on both shores at ce: places below Dum- 
barton Castle. The average cost for depositing harbour dredgings, 
including the use of punts, towing, &c., was 10°04 pence per ton, 
or 124 pence per cubic yard. The total quantity dredged for the 
year ending 30th June, 1862, was 569,016 cubic yards, all of which 
was deposited on land. In August, 1862, depositing in Loch Long, 
within an area of 428 acres laid down by the Admiralty on a chart, 
was inaugurated by a steam hopper barge built by Mesers. William 
Simons and Co., Renfrew, of 240 cubic yards capacity, and 35 
nominal horse-power. The barges were from time to time increased 
in number, until in August, 1877, the fleet consisted of eighteen, 
four having a capacity of 240 cubic yards each, and fourteen of 
320 cubic yards. The other dredging plant at that date consisted 
of five steam dredgers from 25 to 75 nominal horse-power, one tug 
steamer, two diving bells, and 250 punts. The total quantity 
dredged during the year ending 30th June, 1877, was 965,468 
cubic yards. Ia August, 1889, No, 6 dredger was ron into, sunk, 
and wrecked in the river below Bowling, and was not replaced 
until 1892, when a single-ladder dredger was procured, 200ft. long 
by 37ft. broad, and 124ft. deep, with a bull * steel, 35 buckets of 
22 cubic feet capacity each, capable of lifting at the rate of 600 
tons per hour in 40ft. depth of water, and lighted throughout by 
electricity, and also two twin-screw hopper barges of 1000 tons 
capacity each, which were followed, in 1893, by four twin-screw 
hopper barges of 1200 tons capacity each. The dredger and four 
of the — barges were supplied by Messrs. Fleming and Fer- 


guson, of Paisley, and the other two hopper barges by Mesers. 


TABLE 1.—Dredgung and Excavating. 


} 
| sheet piles did not afford, the author adopted for the substructure 
| of the walls a single row of brick cylinders, each 12ft. external 
| diameter and 7ft. 4in, internal diameter, tongued and grooved 
| into one another. These after being sunk were filled with concrete, 
and upon them was built a brick superstructure coped with 
| granite, and tied back to blocks of masonry behind by iron tie-rods 
| 2hin. diameter and 65ft. long, placed 24ft. apart. This construction 
| was followed two years later by triple groups of Portland cement 
| concrete cylinders, 9ft. 74in. diameter outside and 5ft. 94in. inside, 
| filled with concrete and sand, for the substructure ; and for the 
superstructure concrete rubble, faced with freestone ashlar, and 
| coped with granite. In recent years the freestone ashlar has been 
| succeeded by concrete ashlar made in moulds and built like 
| ordinary ashlar. The adoption of these cylinders for the sub- 
| structure has obviated the great expense of constructing coffer- 
| dams and digging trenches to found the walls in, and of heavy 
pumping. By means of diggers the cylinders were sunk without 
umping, and were then filled with concrete. The single row of 
rick cylinders with brick superstructure was carried out in the 
construction of the first 403 yards length of Plantation Quay. 
The cylinders were 36ft. long, terminating at 2ft. above low 
| water. In order to carry the superstructure, the voids between 
| the tops of the cylinders were lintelled over with cast iron plates in 
| the front, and with freestone blocks at the back. The remaining 
| length of 297 yards of this quay wall was carried on groups of 
| triple complete cylinders, 12ft. 5in. diameter outside and 7ft. 9in. 
| inside, and 293ft. long, with their tops terminating at 3ft. below 
| low water. Chock piles 9in. square were driven to close up the 
| joints between the successive groups of cylinders, and the voids 
| between the cylindera were lintelled over with cast iron and 























Year ending 80th June. 1888. 1889, 1860 1891. 1892. 1893. 1894. Totals. 
Cub. yards. (Cub yards. \Cub. yards. |Cub yards. Cub. yards (Cub. yards. |Cub. yards. Cub. yards. 

i Gites an dackee {D 282.960 | 403,804 | 828,348 394,624 531,672 866 998 974,523 3,277,929 
t . outta | ae | 43276 | 46,848 411,824 1,168,484 1,032,017 2,839,005 

a = 664 | 359,164 | 505,676 5 9,192 292,424 124,788 272,896 2,369,804 

In river, west of Kelvin .. { N 711,440 | 602,286 | 485,292 288,856 239,824 66,856 14,232 | 2,408,736 
; | 1,472 32 1,504 

ia { ia harbour... { N 2,649 16,800 7,520 26.960 
[ia ve j D 17,80 | 15840 5,920 17,600 17,280 73,920 

N 76,840 47,520 37,440 31,440 115,720 95,160 404,120 

Totals dredged <.. co. coda ++ xe 1,412,904 | 1,580,560 | 1,413,512 | 1,293,680 | 1,503984 | 1,841,858 | 2,310 980 | 11,401,978 
Excavated by men at various places.. 2,584 2,192 | 1,600 896 4,968 2,498 | 6,988 21,726 
Totals dredged and excavated 1,415,488 | 1,582,752 | 1,415,112 | 1,294,576 | 1,603,952 | 1,843,856 | 2,317,968 | 11,425,704 

D = Deposit. N = New material. 
TaBLe I1.—Depositing of Material Dredged and Excavated. 
Year ending 30th June. 1888. 1889. 1890. 1891. 1892 1893. 1894. Totals. 








Cub. yards. Cub. yards. Cu. yards. Cub. yards. |Cub. yards. |Cub. yards. Cub. yards. Cub, yards. 
On land .. .. 70,168 62,112 45,392 57,840 | 65 592 | 86,176 54,570 441,850 
In Loch Long .. .. .. 1,340,840 1,470,160 1,367,840 1,285,736 | 1,538,200 | 1,549,120 | 1,029,245 | 9,523,141 
a ee eee ee _ _ — — | — 217,420 1,231,823 1,449,243 
In other parts of river and firth, or otherwise 
NOU ic ac. wen <del 46 ae 060 0% 4,480 460 1,880 — 160 140 2,330 9,470 
Totals deposited 1,415,488 1,532,752 1,415,112 1,224,576 1,603,952 | 1.843 856 2.317.968 11,423,704 





William Simons and Co., of Renfrew. Detailed drawings were 
shown of the dredger ‘‘ Cairndhu,” and of the 1000-ton hopper 
barges, and detailed descriptions of these are given in Appendix 1. 
The provision of this powerful dredger was rendered necessary for 
the expeditious dredging out of Cessnock Dock, and the hopper 
barges were required in consequence of the Board of Trade pro- 
hibiting the Clyde Trustees from continuing to deposit any 
harbour or river deposits in Loch Long, and requiring that these 
should be deposited seaward of Garroch Head ; they consented, 
however, to the continuance of depositing in Loch Long the new 
material dredged out of Cessnock Dock. The total quantity of 
material deposited in Loch Long by the Clyde Trustees up to 
18th March, 1893, when the harbour and river dredgings ceased 
to be deposited there, amounted to fully 30,000,000 cubic yards. 
The total quantity dredgetl during the year ending 30th June, 1894, 
was 2,310,980 cubic yards, and 6988 cubic yards were excavated by 
men, making 2,317,968 cubic yards altogether. Of this total only 
54,570 cubic yards were deposited on land, and of the remainder 
1,029,245 cubic yards were deposited in Loch Long, 1,231,823 cubic 
yards in the Firth, three miles 8.8.W. of Garroch Head, and 2330 
cubic yards in other parts of the river and Firth, or otherwise dis- 
posed of. The lighting of the channel of the Clyde between Glas- 
gow and Port Glasgow is by three light towers, at Dalmuir, 
Rashilee, and Donald’s Quay, all above Bowling ; by a beacon light 
at Longhaugh Point, one mile below Bowling ; by Dumbuck light- 
house, about two miles below Bowling ; by Garmoyle lightship, 
one mile below Dambarton Castle ; by Cardross light, one mile 
above the Clyde Trustees’ boundary at Port Glasgow, and by seven 
lighted buoys on the south side of the channel, between Dambar- 
ton and Port Glasgow; the whole of these lights are lit by 
Pintsch’s gas. The Clyde from Port Glasgow to the sea is lighted 
by the Clyde Lighthouses Trust, under whose care the estuary is 
to the Cumbrae Heads, twenty-two miles below Greenock. 

Progress of Glasgow Harbour since June, 1887—Quays.—The quay- 
age of the harbour, including Kingston Dock and Queen’s Dock so far 
as in use, is now seven miles in length, all of whichis tidal, witha water 
area of 185 acres, The extension of the harbour has been from Glas- 
gow Bridge downwards, and until 1865 the sides of the river afforded 
sufficient room for increasing the quayage, which consisted gener- 
ally of stone superstructures, founded not much below the then 
level of low water on bearing and sheet piles, or on planking 
with sheet piles in front, and for a short length on boulder clay. 
The piles for the early quays were round home timber from 12ft. 
to 15ft. long, giving an available depth in front of the quays at 
low water of from 5ft. to 6ft., and for the latter quayage the 
piles were of sawn red pine, the ing piles being generally 
12in. square, and ranging in length from 20ft. to 25ft., and the 
sheet piling 6in. thick, and from 15ft. to 17ft. in length. The 
rapid lowering of low-water level, due to the deepening cf the 
river from deep water upwards, and the dredging in front of the 
quays to suit the increasing draught of vessels, brought down a 
number of the earlier quays, which are generally replaced by 
timber wharfing. Others of the quays were prevented from falling 
by longer and stronger yk ge being driven in front of the 
original sheet-piling, and tied back with iron rods, generally to 
piles driven into the solid ground behind. Later on the more 
modern quays had, for the same reason, to be treated in a similar 
but more thorough manner ; the new nag? og was of creosoted 

itch pine 12in. thick, and ranging from 30ft. to 45ft. in length, 
tiven in bays of three and four piles each, which were tied back 


by iron rods to heavy blocks of masonry. By this means, notwith- | 


standing the still lowering level of low water, a depth of 18ft. at 
low water was obtained without injury to the quays. 

Docks.—In 1867 the first dock was opened, called Kingston Dock, 
having 54 acres of water and 830 lineal yards of quayage. It was 
substantially wharfed all round, with sheet piling in front 35ft. 


long by llin. thick, and main piles ranging from 42ft. to 50ft. long | 


by 12in, square, giving a depth of 10ft. at low water in front of 
wharf, and 14ft, in centre of dock, 
Cylinder foundations.—The ground in which the quay walls and 


docks have to be constructed consists chiefly of quicksand and | 


water-bearing gravel. Except in one solitary instance in Queen’s 
Dock, rock is not reached till a depth of from 70ft. to 80ft. below 
cope level. In 1870, in order to meet the increasing depth 


demanded by the ships frequenting the port, and also in order to | 
. hich aaa walle Sounded on bearing and | 


secure a permanency whi 








freestone lintels. The superstructure consisted of brick facing 
and concrete rubble backing. 

Queen’s Dock.—In 1846 an Act was obtained for the construc- 
tion of a dock on the north side of the river, within the pre- 
cincts of the harbour ; but it was not commenced till 1870, in 
which year an Act was obtained for a larger dock than that 
authorised in 1816. This dock, called the Queen’s Dock, has a 
water area of 33} acres, with 20ft. depth at low water ; the quay- 
age area is 263 acres, and the quays are 3334 yards, or 1°9 mile 
in length. It comprises three basins: the north, 1866ft. long 
by 270ft. wide; the south, 1647ft. long by 230ft. wide, with a 
quay between them 195ft. broad, and an outer basin 1000ft. long 
and 695ft. wide at its widest part. The dock is tidal, and is 
approached by an entrance 100ft. wide, which is crossed by a 
swing bridge capable of carrying a rolling load of 60 tons on any 
part of its roadway. Concrete cylinders were adopted for the sub- 
structure of all the quay walls of the dock, with the exception of 
some 800 yards of wall of the usual description, which was founded 
on concrete blocks laid on boulder clay, and where strong, coarse 
gravel or rock occurred, liquid concrete was substituted for the 
concrete blocks, by which means all the holes and inequalities in 
the surface of the gravel and rock were thoroughly filled in. At 
two or three places, where pockets of clay were encountered, piling 
was adopted. Concrete cylinders of a similar description, with 
occasional variations to suit special circumstances, have been 
adopted for the 5213 yards, or nearly three miles length of quays, 
constructed in the extension of the river quayage, and for the 
quays of Cessnock Dock, now in course of formation. A descrip- 
tion of those used in the construction of Queen’s Dock will there- 
fore suffice for all, 

(To be continued. ) 








ON THE ADHESION OF ALUMINIUM AND 
OTHER METALS TO GLASS.* 


By CHARLES MARGOT, 


THE author finds that on heating glass to the melting point of 
aluminium the adhesion of the metal is very marked. Itis possible 
to spread the aluminium over the surface of the glass with an iron 
spatula. It is suggested that this property may be utilised for 
cementing together the parts of glass apparatus used in labora- 
tories. Magnesium also adheres much more readily when heated, 
but the facility with which it is oxidised renders it less suitable 
for the purpose, and the same may be said of cadmium. Zinc, at 
moderately high temperatures, possesses similar properties. 
Ordinary plumbers’ solder, alloyed with a small percentage of 
magnesium, can be spread upon hot glass like sealing wax ; but 
unfortunately these alloys are speedily attacked by the moisture 
of the atmosphere. Tin alloyed with 10 per cent. of aluminium 
spreads easily, and is more stable, but requires a higher tempera- 
ture forits use ; and an alloy of tin with from 2 to 5 per cent, of zinc 
was found to work well. It is advisable not to raise the tempera- 
ture too high, otherwise oxidation becomes energetic. An 
ordinary soldering iron may be used, but an aluminium bit is pre- 
ferable. No flax is required, but the glass must be perfectly 
clean. The author discusses at some length the probable causes 

| of the adhesion, 








A STEAMER is about to be started upon some lakes a 
few miles distant from Copenhagen, the peculiar feature being 
that the vessel has to make a short journey overland, the two lakes 
being divided by a strip of land. Across this a railway has been 

| constructed, crossing a high road, which necessitates a gradient on 
both sides of 1 in 50, the metals being ordinary rails. At the two 
ends the rails have been carried into and under the water on a 
wooden structure. By means of piles the steamer is guided on to 
the rails, which correspond in position with two wheels fixed on 
each side of the steamer, Thesteamer, says the English Mechanic, 
| goes then on to the rails at ‘‘ full speed,” and travels up the rails 
on the one side, and down the incline on the other, into the water, 
where the propeller again takes over its function. 





* * Archives des Sciences Physiques et Naturelles,” Geneva, 1895, p. 161. 
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COAL ELEVATING AND CONVEYING 
MACHINERY. 

Ty gasworks and other large manufacturing concerns using 
large quantities of fuel it becomes a matter of the utmost 
importance, in view of the pressure of competition in all 
directions and low prices, to adopt the most efficient and 
economical means for the handling and conveyance of the 
coal to the boiler and other furnaces. A very complete instal- 
lation of such machinery for elevating and conveying coal in 
gasworks has lately been erected at Liverpool for the Elland- 
cum-Greetland Gas Company, Elland, by Messrs. James 
Buchanan and Son, engineers. 

The coal supply for these works is brought by canal in 
barges alongside the company’s coal store, and this apparatus 
was specially designed and constructed for dealing with 
large coal as it comes direct from the colliery without pre- 
vious breaking up in a coal breaker, thus saving the extra 
handling and machinery required thereby. The coal in this 
instance is taken direct from the barges, and deposited in 
any part of the coal store in a continuous stream at the rate 
of 20 tons per hour when fully fed; the only hand labour 
required being the feeding of the coal into the elevator 
hopper. 

The elevating machinery and the band conveying the coal 
across the tow path had to be so arranged that it could rise 
and fall automatically with the barge, and be moved out or 
in across the tow path, by power mechanism, it being neces- 
sary to leave the tow path clear and unobstructed after the 
barge was emptied. These conditions involved the applica- 
tion of special and ingenious arrangements of gear for hoisting 
and travelling motions. The apparatus, as shown by the 
accompanying illustrations, consists of a vertical casing or 
trunk A constructed of wrought iron plates and angles, 
supported vertically by wire ropes, and attached to a pair of 
travelling beams B as shown. The top of the elevator casing 
is stiffened by plates and angles for carrying the driving 
gear; the bottom portion being provided with a suitable 
hopper and tightening gear. The elevator casing is kept in a 
vertical position by means of strong cast iron guides C 
having anti-friction rollers top and bottom, running on 
machined guide strips riveted to casing. 

The coal is raised by means of strong riveted steel buckets | 
12in. long by 10in. wide by Sin. deep, attached by the ends to | 
& double strand of chain of special make, and working over | 
large sprocket wheels at the top and bottom, dump wheels 
being applied at the top to facilitate a clear discharge. The | 
elevator casing is raised out of, or lowered into the barge by | 
means of special power hoisting arrangements, consisting of | 
friction cones and mitre wheels, driving a vertical square 
shaft which in turn transmits its motion through a worm | 
gearing into a pair of worm wheels keyed on the ends of the | 
barrel shafts on either side of the elevator, and which are | 
carried by strong filbows bolted to the ends of the travelling 
beams. The elevator casing is suspended on each side by | 
steel wire ropes, one end of which is fastened to the under- | 
side of the beam and the other passed round the sheave, and 
led on to the barrel. From the shackle to the sheave the | 
aes is hung by chains attached to bottom portion as | 
shown. 

The carriage B B supporting the elevator is constructed of 
steel joists plated on top and strongly trussed, and provided | 













ihe 
at the back end with top and bottom anti-friction rollers D, 
which run on corresponding steel beams E, built into the 
walls of the building, and additionally sup: 
by strong cast iron side brackets. At the front wall the 
travelling beams run on live rollers, carried in cast iron 
boxes F built into the wall, the boxes serving as oil reservoirs 
for the rollers and ensuring their efficient lubrication. 
The travelling beams are propelled in and out by means of 
| steel screw S of large diameter, working in a phosphor bronze 
nut fitted into a cast iron stay connecting the ends of two 
beams together; the power being derived from open and 
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crosged belts from the main driving shaft situated at the back 
end of the elevator house. 


rted at intervals | 





Section at C.D 


Swam Eno 


hard substances. The cross band conveys the coals across the 
towing path, and delivers by means of suitable shoots on to 
another endless travelling band J, 24in. wide, situated inside 
the building, and running the whole length of the store. 

The cross band is provided with a jockey pulley arrange- 
ment K, having weights attached, guided in channel iron 
uprights, and which enables the band to automatically 
adjust itself to any position of the elevator, and maintains 
also constant tension on the band. The long band J inside 
the house is supported at intervals on suitable rollers carried 
on channel irons, fixed to cross beams built into walls of the 
storehouse. This band is fitted with a special throwing-off 
carriage L, so arranged that it can be moved along the store 
to any point, and the coals discharged on either side as 
desired. To take up any stretching which may take place 
in this band, a simple stretching gear arrangement is pro- 
vided. The power for driving the apparatus is obtained from 
the coal breaking engine, the belt from which drives up on to 
& pulley M, on plan, keyed on the end of a line of shafting 
which extends to the elevator house. The whole apparatus 
is driven by one main belt N from the main shafting and 
spur and bevel gearing shown. Suitable arrangements are 
provided for the convenient stopping and starting the whole 
or any portion of the plant. 

The working of the apparatus may be described as follows :— 
The coal barge being moored alongside the elevator house as 
| shown in elevation, the elevator casing A is raised off the 
| ground and run out by means of the screw over the canal 

bank, and elevated as required to pass over the barge, on to 
| which it is lowered where wanted. The elevator is then 
started to work, the two bands being set in motion at the 
same time. The coal is shovelled into the bottom hopper of 
the elevato by the men in the boat, and being lifted by the 
buckets is delivered at the top on to the cross band H and 

conveyed across the towing peth, and then delivered on to the 
| end of the long band J which is provided with suitable hopper 
| P and side plates to lay the coal properly on to the band. 
The coal is then carried at right angles to its previous direc- 
tion by the long band J, through the store, and by means of 
the throwing-off carriage L, is discharged over either side into 
| any part of the coal store. As the barge rises on being 
| emptied, it lifts up the elevator freely with it; the hoisting 
| is then put in motion to take up the slack of the suspending 
| wire ropes as required. : 
| The apparatus is capable of ,unloading and delivering 
at the rate of 20 tons per hour; the whole of the opera- 
tions are worked by power, the raising, lowering, and running 
out motions being easily effected by unskilled attendants. 

The apparatus has now been successfully at work during 
the past few seasons, handling coal of large size, with, we 
understand, entire satisfaction of the company’s engineer and 


| 


| 


The hoisting gear is driven from the top shaft of elevator | manager, Mr. R. Porter. 


by a short hair belt. A chain pulley O is also provided, geared 
to the equare shaft by a pair of mitre wheels, by means of 
which the elevator can be raised or lowered by manual power, 
in the event of the engine being stopped from any cause. 

The elevator casing is formed at the top with suitable dis- | 
charging head, from which the coal is delivered over an 
inclined shoot with side guide plates on to an endless 
inclined travelling bend 24in. wide, constructed of woven 
material specially prepared for dealing with coals or other 








| 








Tue Philadelphia city government made a determined 
effort recently to enforce the penalty prescribed by ordinance 
against those street railroad companies which have failed to put 
fenders on their cara, but the magistrate decided in favour of the 
companies, holding that the ordinance was grossly defective, The 
first section is drawn in such a blundering way that the magistrate 
suggested that the ambiguity may have been intentional, 
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THE FOLSOM-SACRAMENTO (CALIFORNIA) 
ELECTRICAL POWER TRANSMISSION PLANT. 





Tue growth in the number of power transmission installa- 
tions in the United States has within the past few years 
been extremely rapid. The perfect.on of a system allowing 
of the economical transmission of ,ow r for great distances 
has directed attention to the many 


labour to construct the dam and canals, and should in 
return receive a certain portion of land, and have the use of 


1200-horse power in a specia) power-house to be erected on | 


the banks of the canal about 1000ft. below the dam. 

The dam is a massive structure of granite laid in Portland 
cement. It contains about 48,590 cubic yards of masonry, is 
650f6. in length, 89ft. in height at the centre, 87ft. wide at the 
base, and 25ft. wide at the crest. 


out into an immense basin. This will be used to hold the 
logs of timber of the American River Land and Lumber 
Company, which will shortly erect on the banks a large saw- 
mill to be operated entirely by electric power. Large quan- 
tities of logs are already in the basin. 

The power-house is situated at the extreme end of the 
canal, where a fall of 55ft. is available at high water. It is 
on the west side of the town of Folsom, within a few yards 





-ater-powers in that country which 2 
= padre oi unutilised ‘for cen- : 
turies, and we can well believe the 
assertion that each man owning a 
water-fall is already dreaming of a 
large fortune in the near future. f 
Our readers have been kept in- 

formed of the remarkable engineering 
and electrical work at Niagara. The 
works for the electric transmission of 

ower of that fall have, however, not 
yet been completed, although a good 
deal of power is already being utilised 
for paper mills, and aluminium works 
are now abouttobe started. Its econo- 
mical value for very long distances 
has yet to be proved. Meanwhile, in 
the very Far West the utilisation of a 
very large water-power is almost com- 

leted. The project contemplated the 
damming of an important river, the 
building of a canal over two miles 
long, and the transmission of 5000- 
horse power 244 miles to a large city, 
where it is to be used for almost every 
purpose to which electricity may be 
adapted. In addition the spent water 
is used for irrigation purposes, and it 
is calculated that not less than 400,000 
acres of land may be rendered fertile 
by the water after it has been used in 
the turbines. 

The scheme in its conception in the 

year 1866 was limited in its scope to 
the utilisation of the power—derived 








from the difference in level—in fac- 
tories which might be erected in the 
vicinity. Under such limitation the 
work lingered for more than twenty 
years. The surrounding country was thon sparsely settled, | 








Fig. i—VIEW OF FOLSOM POWER COMPANY’S CANAL—EAST SIDE AND DAM 


In the crestfis a deep slot which receives at high water a 








Fig. 2—-THE FOLSOM WATER POWER COMPANY'S DAM, 


AMERICAN RIVER—Height, 89ft.; Width on top, 24ft.; Width 


at bottom, 87rt.; Length, 650ft.; Contents, 48,590 cubic yards; Thrust, 1911 tons; Stability, 7979 ft. tons 


covery of a system of transmission of power by electricity indi- | 
cated proved an incentive, capital became interested, and the 
hydraulic work was pushed forward as rapidly as possible. It | 
is now practically finished. This water-power is near Folsom, 
in the State of California, and has been created by throwing 
a huge masonry dam across the American River, two miles | 
from the town, This is to be supplemented by a series of 
impounding reservoirs to be constructed along the line of the 
river in the mountains. 

In 1866 the foundations of the dam were laid, and the 


this shutter is raised by hydraulic power, {the depth of the 
basin increased by 6ft., and additional storage for the water 
provided. The reservoir formed by the erection of the dam 
is 34 miles long, and hasa normal capacity 
of about 13,000,000 cubic yards of water. 
On either side, east and west of the dam, 
is a massive granite bulkhead. Each bulk- 
head is provided with three head-gates, each 
16ft. wide, operated by water power under 
high pressure obtained by means of special hy- 
draulic accumulators. The 
West Side Canal is not yet 








VIEW ON AMERICAN RIVER--WORK COMMENCED, 


State Government shortly afterwards became sufficiently | 
interested in it to offer convict labour to carry out the work | 
in exchange for certain water-power privileges and grants of | 
land for a prison site. But not until 1888, when the possi- 
bilities of electrical power transmission were made manifest, 
was a final contract entered into between the Power Com- 
pany and the Government providing for the enlargement of 
the scope of the work in all its branches. This contract set 
forth that the State Government should supply convict 


completed, except for the 
head-gates. It will be 6ft. 
deep, 40ft. wide at the top, 
and 30ft. at the bottom, and 
its water will be used princi- 
pally forirrigation purposes. 
The East Side Canal, 
which is finished, extends 
from the dam to the site of 
the power house at Folsom, 
a distance of about two 
miles. It is 8ft. deep, 40ft. 
wide at the bottom, and 
50ft. wide at the top, and 
has a capacity of about 
87,000 cubic feet of water 
per minute. The grade of 
the canal is 1ft. in 2000ft. 
It is divided into three sec- 
tions, and follows the bank 
of the American River. It 
is constructed partly of 
masonry, partly in deep 
solid rock cuts, and partly 
by earth cuts and fills. 
About 1000ft. below the 
dam the canal passes by 
and through the California 
State Power-house, and the 
inlet gates have been so arranged there that 
all the water maybe passed through the tur- 
bines, or only part, as may be req . After 
losing here 7°3ft. head, and developing 
1200-horse power for the State, the water is 
returned to the main canal. Just before the 
canal reaches the power-house of the Sacramento Elec- 


1888 


J | of the Post-office. 
and capital hard to interest. The possibilities which the dis- | heavy wooden shutter or flashboard 6ft. high, At low water | the solid rock about 60ft. deep, 100ft. wide, and 150ft. long, 





Here an immense cut has been made in 


from which a channel 40f{. in width leads to the river. In 
this cut the granite foundations for the machinery and the 
superstructure of the building have already been laid, and 
the building is rapidly progressing. 

The canal makes a sharp right angle turn at the power- 
house and widens out into a fore bay 150ft. in length, 100ft. 
in width, and 12ft. deep, which forms a settling basin for 
débris. It is divided by a wall into two sections, and one side 
may be cleaned while the other continues in operation. The 
lower end of each section is provided with a sluicing gate 
connecting with a sluicing canal leading to the river. 
Through these canals the sand and débris will be carried 
away and kept from the wheels. After having passed through 
the turbines the water will be led through tunnels into the 
irrigation canals for distribution over the county south and 
east of Folsom. 

The hydraulic apparatus consists of four pairs of McCor- 
mick horizonal-shaft turbine wheels, enclosed in steel cases, 
with 8ft. inlet pipes, and double discharge or draft tubes. 
These are from the works of the S. Morgan Smith Water 
Wheel Company, of York, Pennsylvania. The arrangement 
of these wheels in pairs has for its object the neutralisation 
of the end thrust, and allows of the development of sufficient 
power and speed to permit of direct connection to the 
dynamos. The governors are of the Faesch-Picard type, and 
will be supplemented by heavy fly-wheels on the’ turbine shaft. 
Each pair of wheels will have a capacity of 1260-horse power, 
and will run at 300 revolutions per minute, under a head of 
55ft. They embody the latest improvements in hydraulic 
practice, and are the largest ever constructed in the United 


SLUICE GATE LIFTING CYLINDERS—<See Fig. 1) 
States, with the exception of Niagara. The hydraulic plant 


tric Light and Power Company—the company which has | will also include two special horizontal wheels for the exciters. 
carried out the work and will exploit the power—it widens | The transmission’ of the power from Folsom to Sacramento 
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will be effected by generators and motors on the three-phase 
system which has been elaborated in the United States by 
the General Electric Co., formed some three years ago by the 
consolidation of the Edison and Thomson-Houston interests. 
This company will supply all the electrical apparatus. The 
generating plant will consist of four three-phase alternators, 
generating current at S00 volts at a frequency of 60 cycles. 
‘The shafts of the armatures will be connected to the wheel 
shafts by flange couplings. The capacity of each generator 
will be about 1000-horse power, and each will weigh about 
30 tons. They will be the largest polyphase machines ever 
constructed, with the exception of those to be used at 
Niagara. The exciters will be of the small multipolar slow- 
speed type, and will be directly coupled to the smaller 
turbines. Each will run at 600 revolutions per minute, will 
give current at 500 volts, and each will have capacity 
sufficient to excite all four generators. The water-wheels 
and generators will be set on the first floor of the building, 
about 16ft. above the level of the water in the tail race, but 
will be separated by a heavy masonry wall. The shafts of 
the wheels will pass into the generator room through open- 
ings protected by water-tight stuffing-boxes. These pre- 
cautions have been taken to protect the electrical machinery 
as far as possible from the deleterious effects of dampness. The 
regulators for the water-wheels will be set in the dynamo room. 
This arrangement will enable the operator to control the 
hydraulicmachinery, and have full view of the electrical instru- 
ment on the switch-board. The switch-board is of polished 
marble, and will carry the necessary measuring, indicating, 
and controlling instruments. The second storey of the power 
house will be occupied by the step-up transformers. These 
are of a new type, and have a capacity of 250 kilowatts. As 
the difficulty with transformers of such large capacity has 
been the temperature rise, a special and economical means of 
cooling has been adopted. ‘They are each provided with 
numerous air ducts, through which a blast of cool air is 
forced by an electric blower, and the temperature is readily 
kept below 60 deg. Cent. Those of 200 kilowatts built for the 
Niagara plant have @ maximum rise not higher than 
35 deg. Cent. 

The voltage will be raised in the transformer from 800 to 
11,000 volts, and connections to the generators and the 
trarsriission line will be made through marble switch-boards 
equipped with the necessary fuses and switches. 

The pole line from Folsom to the Sacramento transformer 
sub-station, a distance of 244 miles, will be doubled as a 
special provision against discontinuance of service in case of 
accident. It will run parallel with the line of the Sacramento 
and Placerville Railway as far as the city. The poles will 
number 2600, and will be of red cedar, round, 40ft. high, and 
16in. in diameter at the butt. Each pole will carry two 
cross arms, one for each circuit. Each circuit will consist of 
No. 1 bare copper wires supported on double petticoated 
insulators, subjected to a test of not less than 25,000 volts 
alternating before leaving the factory. Any dynamo can be 
thrown on to any line, although usually they will all be 
operated in multiple. Each circuit will be provided with 
cut-out stations along the line, and any section may be cut 
out when required. 

The sub-station in Sacramento will be a fire-proof two- 
storey brick building, divided into four parts—step-down 
transformer room, the motor, railway, and arc-dynamo room, 
the repair shop and testing room, and a store room. In the 
transformer room the terminals of the 11,000-volt transmis- 
sion line will be connected to the switch-boards, on which will 
be operated the different combinations of the transformers. 
The step-down transformers will also be cooled by air blast, 
and will vary in size in accordance with the work they will 
do. The secondaries will deliver current to the distribution 
lines at 125, 250, 500, 1000, and 2000 volts, for the different 
uses to which the current will be put. 

The motor room wili be occupied by three 300-horse power 
three-phase synchronous motors, running at 400 revolution 
and directly connected to a line shaft provided with clutc 
pulleys. From this shaft a system of belting will drive four 
railway generators for the tramway service of Sacramento, 
and several arc dynamos. This room will also contain the 
distributing switch-boards. 

The incandescent lighting, commercial arc lighting, and 
stationary motor work in the central part of the city will be 
effected on a low-tension modified three-wire system, by 
feeders from the secondaries of the step-down transformers 
connected to the network of mains. The motors will be of 
the three-phase induction type. The street arc lighting 
system will be the constant current series, while outlying 
motors will be operated from higher potential lines with 
individual transformers, or will be of the high potential syn- 
chronous type. 

The completion of this great work is now being watched 
with considerable interest by municipalities, electricians, 
miners, and manufacturers. Several important problems are 
involved, which its successful operation will solve; and the 
fact that it is the utilisation of a distant water power for so 
many varied uses, in a rapidly growing municipality, renders it 
& most important departure in the field of electrical develop- 
ment. If the transmission proves economically successful, as 
it doubtless will, a very vigorous impetus will be given to 
the harnessing of waterfalls throughout the whole United 
States at least. 








ECONOMY TEST OF SLOW SPEED ELECTRIC 
LIGHT ENGINES. 


By the permission of the Yorkshire House-to-House 
Electricity Company, we are able to give the results 
obtained in the contract trials of two sets of horizontal 
compound engines built for them last year by Messrs. 
Hick, Hargreaves, and Co., Bolton. 

The engines in question form an extension of the 
original installation, and are of the slow speed type, each 
driving a large dynamo by rope gearing. The cylinders 
are 19in. and 35ia. diameter by 3ft. stroke, are fitted with 
the makers’ high speed Corliss gear, and were designed 
to develope 400 indicated horse-power economically at 
eighty revolutions, and with 1251b. steam pressure in 
the valve chest. The framing is of the makers’ usual 
Corliss pattern, and the fly-wheels are each 17ft. 
diameter, grooved for fifteen ropes, and weigh about 
seventeen tons. Both high and low-pressure cylinders 
are under the control of a powerful governor, of the 
Proell type, capable of giving much closer governing than 
was admissible in this instance, in view of the necessity 
of ragga in parallel with the original engines by another 
maker, 

These engines are fitted with the same valve gear as 


the Leicester engines, which we recently described and 
illustrated fully, and this report will be found of interest 
with reference to the Leicester engines. The engines 
are virtually of the same power, and work at the same 
boiler pressure. 

A feature of special interest in connection with the 
tests to be recorded is the system of jacketting employed, 
the barrel jacket of each cylinder being traversed by the 
whole of the steam supply to the cylinder, a method 
which has been adopted by the makers for the last few 
years with entirely satisfactory results. Each engine is 
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Diagrams, No. 6 Non-condensing Trial, L. P. Cylinder 


provided with a jet condenser, and has a vertical air 
pump placed behind the low-pressure cylinder, and 
driven off a prolongation of its piston-rod, provision 
being also made for exhausting into the atmosphere in 
case of need. 

The contract, which included additional boilers and 
other items, was carried out under the supervision of 
Mr. Robert Hammond, M.I.E.E., and provided for a 
substantial penalty or premium for each pound of gross 
feed into the boilers per indicated horse-power per hour 


























Diagrams, No. 6 Non-condensing Trial, H. P. Cylinder 


above or below the stated quantity. This unit was 
selected by Mr. Hammond as being not only correct 
from the commercial point of view, but more accurately 
ascertainable than the more usual units of pounds of dry 
steam per indicated horse-power. In considering the 
results obtained, it must be recollected that the engines 
were debited with all steam lost by leakage at the safety 
valves and elsewhere, or by radiation on its way from 
the boilers to the engines. In each test two 30ft. by Sft. 
Lancashire boilers were employed, fed with cold water 
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Diagrams, No. 5 Engine Trial, H, P. Cylinder 


by injectors, the steam used by the latter being, of 
course, charged against the engines. Mr. Hammond’s 
reports to the company, which have been placed at our 
disposal, are too lengthy to be reproduced in their 
entirety, but we select the following extracts giving the 
principal results :— 

Test oF No, 5 Piant, JANUARY 20TH, 1895, 

The test of the engine was invested with more than ordinary 
interest owing to the clause in your contract with Messrs. Hick, 
Hargreaves and Co., whereby they were entitled to a substantial 
bonus in the event of the consumption of feed-water falling below 











Diagrams from High Pressure Cylinder, No. 6 Trial 


— lb. per indicated horse-power per hour, The importance of 
obtaining accurate results led me to est to Messrs, Hargreaves 
that oo make a special 200 gallon tank, with cone-shaped 
top and bottom, for measuring the feed-water. This they did, and 
the tank as actually made was found to hold 194°6 gallons by 
actual measurement, and 194°2 gallons by calculation. As this 
calculation practically coincided with my own, I to accept 
194°4 gallons as the basis of my feed-water calculations, The 
accurate measurement of indicated horse-power is surrounded with 
some difficulty. It was, however, eventually decided to use 
Richard’s indicators as being best suited to the comparatively low 
speed of the engine. The details of the test were settled mutually 
between Messrs, Hick, Hargreaves, and Co, and myself, in 








accordance with the accompanying programme, 
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ARRANGEMENTS FOR ConTRACT TESTS OF ENGINES, 

General.—It is understcod that one engine will be 
time, and that two boilers will bo used rey te ly dl pny 
that the whole of the steam from these boilers will go to the 
main engines, the steam for the stokers, donkey pumps, and an 
other purposes being supplied by the other boilers, The start is to 
be a flying one, and counted from any agreed time when the 
engines have settled down to their load, and the piping ang 
engines got up to their full temperature. The end of the trial is 
also to be a running one, The load on the engines at the trial is 
to be as nearly as may be 400 indicated horse-power. 

Diagrams.—A set of four diagrams, one from each end of each 
cylinder, to be taken fifteen minutes after the start, and ever 
thirty minutes thereafter. y 

Speed of engine.—The engine to be counted carefully by a speed 
counter every minute, the reading of the tachometer on dynamo 
being noted at about the same time. The height of water in the 
boilers is to be noted with the utmost care on each of the four 
gauge — at the start, at regular intervals during the trial, and 
at we nish, the level being kept througbout as nearly constant as 
possible, 

Steam pressure.—To ba noted on the boiler ga at 8 
the time of emptying each measuring tank, on at the finieh st 
pressure being kept as high throughout as is consistent with 


a 


Diagrams from Low pressure Cylinder, No. 6 Trial 











not wasting any steam from the safety valves. The pressure at 
the engines is to be noted as nearly as practicable—the gauge 
flactuates a certain amount each stroke—at the time of taking each 
set of cards, 

Temperatures.—The temperature of the feed-water is to be 
measured, and that of the injection and discharge at intervals of 
about one hour. 

— vacuum gauges to be noted each time cards are 
en. 

Drainage.—In accordance with the contract, no drainage is to be 
deducted from the amount of feed-water; but for purposes of 
information it is pro to measure, say, once every hour, the 
amount of water caught in the separator in engine-room, this being 
done by noting the time required to fill up the gauge glass by a 
certain number of inches. 

I now proceed to consider the actual results obtained :—The plant 
was already running light by 8.30 a.m. on the day of the test, but 
owing to a considerable fall of pressure in the boilers no fair start 
could be made till 10.45. Thus, it will be seen that the plant was 


ranning altogether for considerably more than the specified twelve 
hours. The indicator diagrams were worked out with the utmost 
care by both Messrs. Hick, Hargreaves, and Co. and myself, and I am 


pleased to be able to report that the results agreed very closely 
indeed. No difficulty has therefore been experienced in arrivin 
at a determination of the mean horse-power — to a 
parties. I append a tabulated statement in full of all the results 


obtained. The results may be summarieed as follows :— 
Total fuel consumption .. os ve oe 6s SR 
Total water consumption - 69°630 1b. 
Mean indicated horse-power 877,707 Ib. 


Consumption of water per indicated horse- 
power per henr 1. 2 +. oc wc ce ce WOE 
Consumption of coal per indicated horse-power 2°82 
Under the terms of the contract no allowance was to be made for 
condensation in the steam pipes. As a matter of fact, however, 

















Diagrams from No. & Engine Trial, Low Pressure Cylinder 


the amount of water drained off from the separator was carefully 
measured and found to be equal to 62°9lb, per hour. It is inter- 
esting to note that the actual consumption of steam in the engine 
is thus reduced to less than 15 lb. per horse-power hour. 

Test OF No. 6 PLANT, 7TH APRIL, 1895, 

At the end of the former test water was pumped into the bcilers 
until the same leve! was reached as at the start ; at the end of this 
test we made what may be termed a “flying” stop, and we 
estimated the difference in level of the water at the beginning and 
end of the test by calculation instead of by measurement. By the 
former method there was a chance of error in shutting the stop 
valve and pouring cold water into the boiler, due to the difference 
in the physical condition of the contents of the boiler. By the 
method now adopted the chances of error from these two causes 
were eliminated, and any error in the calculated difference of level, 
which, however, I took with graat care, could hardly exceed 100 lb. 
per boiler. Careful precautions were taken to blank off the various 
ipes through which unmeasured water or steam could enter the 

ilers, and no live steam was permitted in that section of the 
main steam pipe which joins the portion used for the test, it being 
completely cut off, and the stop valve of No. 4 engine left wide 
open without any steam ing. It is thus abundantly clear that 
no water could possibly have been used by the engine except that 
which was measured. Nor, on the other hand, was any steam 
diverted from the engine under test, for with exception of a small 
quantity of steam blowing from one of the safety valves, no leakage 
could be detected anywhere. 
After a short preliminary run, a “‘flying” start was made at 
10 a.m., and the test continued without interruption till 10 p.m. 
With the exception of the excentrics, which me rather warm, 
the engine ran throughout the day in a thoroughly satisfactory 
. I append tabulated stat ts in full of the results 
obtained, keeping separate the boiler-house data for convenience, 
The results summarise as follows:— 





Total coal consumption.. .. .. «2 «2 «+ «+ «+ 10,192]b. 
Total water consumption .. .. «2 «+ «+ «+ «+ 67,757 Ib. 
Mean indicated horse-power .. .. «2 «+ «+ «- 385 87 
Consumption of water per indicated horse-power per 
REE OS ere ee 
Consumption of coal per indicated horse-power.. .. 2°20 
Water evaporated per pound of coal from and at 
S606 FO 6k na is 5k, dd ge 90 es ae Oe 
water uired to 





work the injector. 
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__ eect 
— 
far as. the engine is concerned, are considerably 
The revnlty those obtained with No, 5 engine, due, I believe, to 
be ore careful setting of the valves. It is worthy of note that 
the pose vt steam consumption of the engine, ascertained b: 
the from the gross weight of feed-water the amount of water 


dete trem the separator, was as low as 14°44, an amount which 


ie tisfactory. 
" er the conclusion of the test the governing of the 
Oe was put to a severe trial by the throwing off suddenly of 
-_ entire load. The increase of speed marked by the tachometer 
howed rather more than 4% per cent., as against the 5 per cent, 
7 ecified. A subeequent test of a similar nature was made when 
t 9 engines were rannin non-condensing, with 80 per cent. of their 
foll load, showed so small a variation in speed that it was scarcely 

“ ible to detect the moment when the load was actually thrown 
vr When running light with full steam prersure on the steam 
chest the periodic variation due to the governors was observed to 
bea trifle under 1 per cent. : : 

Non-condensing.—Listly, with regard tonon-condensing. A four 
hours’ test was made on rag os April 8th. Some difficulty was 
experienced in procuring an indicator spring of suitable strength 
for the low-pressare cylinder, but finally one was borrowed from 
Mr. Harding. The non-condensing test was carried out on practi- 
cally the same lines as the condens‘ng test, but for some reason or 
other a steady load was not maintained, the output ranging from 
203 kilowatts to 190 kilowatts. This irregularity prevented the 
attainment of really reliable average results, more especially as the 
test lasted only four hours. I set out below such results as were 
obtained without further comment, but they cannot be accepted 
with the same degree of confidence as the figures obtained when 
condensing, upon which the main guarantee under the contract 
tamed. water consumption es 32947 Ib, 

Mean indicated horse-power .. .. .. .. 405°54 
Water per indicated horse-power per hour .. 20°81 

The test, however, proved that the engines will take their full 
load non-condensing. Several trials were made to ascertain the 
effact of changing over from condensing to non-condensing under 
load. The variation in speed proved under these conditions to ba 
out 44 per cent., with rapii recovery the normal speed being 
attained again inside of one quarter of a minute. 

Finally I recommend that both sets of plant be taken over by 
the company, as and from the dates of their respective tests, 
viz:—No. 5 plant, January 20th, 1895; No. 6 plant, April 7th, 
1895, 

It will be seen that the results obtained are very satis- 
factory, both to the company and the builders, the latter 
earning a substantial premium, whilst, from the circum- 
stances of the trials as regards duration, and the care 
taken by the representatives on each side, there is every 
reason t> believe that they are trustworthy within narrow 
limits. As regards the difference in the economy of the 
two plants, it is well to explain that, owing to exigencies 
of the station work, No. 5 plant was taken just as it 
stood, without any opportunity of ascertaining the tight- 
ness of the piston or valves, or adjusting the latter, which 
points were attended to in the case of No. 6 plant. No.5 
was also at some disadvantage in the method employed 
for allowing for the difference of level in the water 
gauges on the boilers at the end of the trial. In Figs. 
1, 2, and 3 we give reproductions of the diagrams taken 
during the trials, selecting for each a set agreeing as 
nearly as possible with the average power developed. 
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THE NEW WAVERLEY BRIDGE, EDINBURGH. 

THE widening and improvements now being vigorously 
pushed forward by the North British Railway Company at 
their Waverley station, Edinburgh, are some of the many 
changes necessitated by the opening of the Forth Bridge. 
On the completion of that structure in 1890, it became 
at once apparent that the narrow route through Edinburgh, 
throttled between the Castle and Princes-street Gardens, was 
totally inadequate for coping with the traffic, which became 
disorganised and retarded to such an extent as to call for 
immediate and prompt remedial measures. 

Parliamentary powers were accordingly sought, and after 
considerable opposition the North British Railway (Waverley 
Station Act, &>.) Act of 1891 became law, and work was 
commenced forthwith. We have already laid before our 
readers some account of the work involved in driving two 
tunnels beneath the Mound at the entrance to Waverley 
station—THE ENGINEER, October 12th, 1894—and on a sub- 
sequent date—THr ENGINEER, January 19th, 1895— 
described and illustrated in considerable details the New 
North Bridge, Edinburgh, whose entire reconstruction is 
necessitated by the widening of the North British Railway 
system. The letting of the contract for the rebuilding of the 
Waverley Bridge, which lies a little to the west of the North 
Bridge, marks a further stage in the execution of the improve- 
ments under consideration, and we now pass to consider in 
some detail the structure just commenced. 

The new Waverley Bridge will occupy the same site as the 
present structure, and will consist of seven spans of steel 
girders at various angles of skew, and all carried on cast 
iron columns of ornamental design. The bridge runs almost 
due north and south, and each abutment will be of masonry. 
Turning first to the superstructure, the main girders are 
seven in number, spaced 12ft. apart from centre to centre, 
carrying a roadway 48ft. 6in. in width, with footpaths on 
each side. The roadway is spaced 23ft. Gin. and 25ft. on 
each side of the centre main girder, and the footpaths are 
adjusted in width to correspond with the equal spacing of the 
main girders. The five internal main girders have a depth 
of 6ft. from back to back of angles, this dimension being 
reduced in the case of each external main girder to 5ft. 6in. 
The design throughout is similar, viz., a web-plate girder 
with « pair of angles and plates forming each boom. Great 
uniformity has been attained in the design of the girders, 
the angles throughout, both in top and bottom boom, being 
4hin. by 4in. by Zin., with angle covers 33in. by 3}in. by in., 
and the plates 20in. by 3in., with a thickness of web of gin. 
in all cases. Similarly a standard type of plate has been 
adopted, web-plates being 12{t. long, top and bottom boom- 
plates 24ft. long, and top and bottom boom cover plates being 
3ft. and 8ft. 8in. long respectively in all cases throughout the 
superstructure, except in special instances. Rust plates 20in. 
by ,% in. are introduced where necessary, and packing strips 
are employed when required to make up voids. 

The girders are well stiffened throughout at the web joint, 
the type adopted consisting of a fin. gusset plate on each 
side, attached to the main web by 3tin. by 3}in. by din. 
angles, whilst the of intermediate stiffener consists of a 
pair of Gin. by 3in. by in. T bars, one on either side, joggled 
to pass the top and bottom boom angles respectively at its 
upper and lower ends, and carried round at right angles to 
the web, so as to form direct connection with the upper and 
lower boom plates. The girder-end posts are built up of #in. 





end plates, 20in. in width, running the full depth of the 
girder, and secured to it by 44in. by 4in. by fin. angles, 
joggled over the boom angles, and secured to the boom plates 
by 5hin. by 44in. by Zin. packings. 

The web joints are covered by 14in. by ,';in. cover plates, 
extending the full depth of the girder from angle to angle of 
the upper and lower booms respectively. The main girders 
are secured to each other by 1}in. diameter tie bars, passing 
through cast iron tubes, with an internal diameter of 2}in. 
and a thickness of ,',in., the space between being filled with 
bitumen. 

The rods are spaced 12ft. apart, being so placed as to miss 
each other; }in. bolt plates are provided on the webs of the 
main girders, 4in. in width, and of the length required in 
a case, the attachment being formed by means of bolt 
nute. 

A pipe chamber is provided in the centre of the bridge, as 
shown in the accompanying illustrations, and is formed by a 
floor of 9in. by 7in, H beams, 58 Ib. to the lineal foot, resting 
direct on the bottom flange plates of the two central main 
girders, and spaced 4ft, apart from centre to centre. Shallow 
jack arches of one ring of brickwork spanning the* distance 
from H-beam to H-beam, the whole being made up level with 
cement. Access to the pipe chamber is gained through a 
cast iron manhole 18in. square, flush with the street level, 
and carried on a bed of brickwork in cement, which in its 
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turn rests on one of the four buckled plates which forms the 
roof of the chamber giving a to the pipe chamber 
proper. A central H-beam of the same scantling as those 
already described affords support to the buckled plates. The 
chamber is 8ft. wide by 7ft. broad, the walls being of brick- 
work in cement 1ft, Gin. thick. The buckled plates are of 
two sizes, 4ft. 3in. by 3ft. 11}in. by 4in., and 4ft. 6in. by 3ft. 
lljin. by }in., a pair of each dimension. Stiffness at the 
ends is given by a 4in. by 3in. by din. angle, and support 
down the junctions by a 6in. by 3in. by }in. tee bar. 

The superstructure is constructed throughout of Siemens- 
Martin open hearth mild steel of British manufacture, all 
material being required to have an ultimate tensile strength 
of from 26 tons to 30 tons per square inch at fracture, with 
an elongation of at least 20 per cent. on a length of Sin., 
such tests being required both with and across the grain of 
the material. The usual cold bend and temper tests are also 
required, which specify that strips shall bend without frac- 
ture to a curve whose inner radius is 13 times the thickness 
of the material, either when cold or after tempering by treat- 
ing to a dull cherry-red prior to plunging into clean water 
having a temperature of 82 deg. Fah. All edges are required 
to be planed, and all holes are to be drilled, the work being 
executed in accordance with the highest class of girder work. 
When two or more thicknesses of plates, angles, &c., are 
dealt with, the drilling is required to be effected simultaneously 
so as to ensure absolute uniformity of the holes when the 
work finally comes together for riveting. Rivet heads are 
required to project at least jin. beyond the body, and all 


riveting will, as far as possible, be performed by hydraulic or 
steam power. 

In calculating the weight of the girder work, a square foot 
of steel lin. thick is assumed at 40-8 lb., whilst an allowance 
of 5 per cent. for rivets has been arranged. In both steel 
and iron an excess in actual weight of 5 per cent. above cal- 
culated weight is permitted, and any excess over calculated 
weight is = for at half rates up to 5 per cent., above which 
limit nothing whatever is allowed in payment. The roller 
bed-plates will be readily grasped by reference to the accom- 
panying illustrations. The lower bed-plate is 3ft. by 2ft., 
with a total depth of 44in, The upper portion is of 2in. 
metal, solid throughout, the lower portion being of stout ribs 
of 2in. thick, The upper bed-plate is of 2in. metal, with 
guides on the outer upper edges lin. deep for the main girder 
bottom booms, The rollers are eight in number and 3in. 
diameter, being spaced 3%in. apart from centre to centre. 
Three stout bolts 2in. diameter, connected by frame bars 43in. 
by #in. secure all together. 

The design for the cast iron parapets is shown in the 
accompanying illustrations, the parapets of the existing 
structure being used again in the new one as far as possible. 
All cast iron work in the structure is specified to be best grey 
iron mixed with one-fourth of hematite pig. Each external 
main girder is surmounted by a handsome box-shaped casting 
of ornamental design, carrying the parapet on its upper 
surface. The cast iron columns are forty-two in number, 
of which seven are 28ft. long, twenty-eight are 23ft. Gin. 
long, and seven are 25ft. 3in. long, the difference in lengths 
being given in each case in the shafts alone, in all other 
particulars every column is alike. The shaft is surmounted 
by a handsome cap of highly ornamental design and 2ft. in 
depth. The columns are octagonal, with internal dimensions 
of 13in. and 16in. at the top and bottom respectively, the 
metal throughout being 2in. The base has a total length of 
6ft., the lower foot of which is beneath surface level. Four 
stout 2in. lewis bolts 9in. long secure each column to the 
foundation on which it stands. The foot of each column is 
of 2in. metal, 3ft. square, with rounded corners. 

Passing now to the masonry work in connection with the 
undertaking. The main girders are connected to each other 
throughout by jack arches of three rings of brickwork, springing 
from the lower booms and semi-circular in section. The 
haunches are filled with concrete, in which the main girders 
are entirely covered, all being made up level to the upper 
boom plates. The concrete used throughout the under- 
taking is composed of one part of Portland cement to six parts 
of sand and broken stone, the latter being required to pass 
through a 2hin. ring; whilst the mortar employed is made up 
of one part of Portland cement to two partsofsand. The Port- 
land cement itself is required to weigh not less than 112 Ib. 
per striked bushel, and to leave not more than 20 per cent. 
residue on a sieve having 2500 meshes to the square inch ; 
whilst briquettes of one part of Portland cement to three parts 
of dry standard sand are specified to stand at least 180 Ib. 
per square inch when twenty-eight days old, twenty-seven of 
which shall have been spent immersed in water. All Port- 
land cement is subjected to chemical analysis, and more than 
1} per cent. of magnesia, or more than 62 per cent. of lime, 
will condemn the batch under examination. The accom- 
panying drawings fully detail all particulars of the abutments 
and masonry work :—All freestone ashlar is polished on the 
exposed faces, and all granite ashlar is fine axed, whilst all 
quoins and face stones in the pilasters are required to have a 
polished chamfer of 1}in. by l4in. round the exposed faces, 
All freestone ashlar is scobbled on the beds and joints, with 
chisel draft round edges, whilst a requisite number of weeping 
holes, Sin. high by lin. broad, are provided in the abutments 
near the level of the rails. 

The north abutment calls for nospecial remark. The con- 
crete foundation is 5ft. deep, with a step back at half its 
height of 2ft. The masonry above is carried up lengths of 
12ft. Gin. and 12ft., with widths of 10ft. and Sft. respectively, 
the topmost lengths being 6ft. wide. The girders are carried 
on 5ft. by 4ft. by 1ft. 6in. beam blocks, and Qin. by Qin. 
drainage holes are provided at the back of the abutment, to 
be subsequently filled with dry stone. The chamber for 
gaining access to the pipe chamber, already described in full 
detail, is placed in the centre of the north abutment. 

The south abutment follows in all particulars the design 
of the one just described, and need not therefore be dwelt 
upon in any detail. The foundations of the piers are of con- 
crete, 14ft. wide at the base, and stopped back to 10ft. at the 
top, the total height being 5ft. The concrete extends the 
entire width of the bridge, and carries granite blocks 4ft. 6in. 
by 4ft. 6in. by 2ft., on which the columns rest, and to which 
they are secured by lewis bolts. 

Turning now to the roadway, the causeway is formed of 
granite cubes, bedded on sand, resting on a ldin. layer of 
asphalte covering the concrete in which the main girders are 
buried. The granite cubes will be filled at the joints with 
gravel, and run with bitumen, the whole being finished off 
with din. of sand and gravel on the surface. The kerb stones 
and water channels are of hard whinstone, finely nidged and 
square jointed, with cement mortar setting. The asphalte 
used throughout is required to be British or bituminous 
asphalte of the best quality, boiled and rendered with oil, and 
worked to & proper consistency with fine kiln-dried sand, 
before being laid on in jin. layers, All joinings to be closed 
with a hot iron, and no work to be executed either during a 
frost or damp weather. 

The pavements will be of the type shown on the drawings, 
and will be Stewart’s granolithic pavement. For all purposes 
of calculation 1 brick is taken at 9in., 14 bricks at 134in., and 
2 bricks at 18in. All steel and iron will be dipped in boiling 
linseed oil, and will, after erection, receive three coats of 
anti-corrosive oil paints. The whole of the existing North 
British Railway lines are to be kept open throughout the 
execution of the work, and a carriage-way will also be pro- 
vided so that no inconvenience to the public traffic will result. 
The foundations of all the columns are required to be com- 

leted by May ist, 1895, and the entire structure is to be 
Loated over finished by the close of the current year. The 
ongineers of the undertaking are Messrs. Cunningham, Blyth, 
and Westland, of Edinburgh ; the contractors being Messrs. 
Cousens, of Alloa, N.B. The iron and steel work have been 
secured as a sub-contract by Arrol’s Bridge and Roof Com- 
pany, Germiston Works, Glasgow. The arbiter is Mr. William 
Crouch, M. Inst. C.E.; whom failing, Mr. McTaggart Cowan, 
M. Inst. C.E. 








Her Majesty’s torpedo boat destroyer Sunfish, built and 
engined by Mesers. R. and W. Hawthorn, Leslie, and Co., when 
undergoing her second preliminary trial last week attained a mean 





specd on six runs of 27°24 knote, with an air pressure of 24, revo- 
lutions 340, 








eS 
ete 


THE ENGINEER. AUG. 9, 1895. 








i 
a 
i 


| + 


ik 
e 


= 


Mh 
\ 


i" 
) 


ANAL 


1 
J 


NORTH BALTIC SHIP ¢ 


v) 








jan) 
H 
Zi 
o 
= 


2 
=| 
<>) 
A 
oS 
Zz 
<>) 
= 
=< 
ee 
<2] 
= 
* 
of 
{<>} 
&Q 
2 
a 
Mm 
ay 
7) 
oy 
om] 
a 
| 
a) 
= 
m 
i 
< 
= 


(For particulars see poge 116) 





EXCAVATORS USI 


RS AND 


E 


DG 


vj 


DRI 






















Ava. 9, 1895. 





THE ENGINEER. 





137 








—_— 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
—— 

AUSTRIA.—GEROLD AND Co., Vienna, 

FRANCE.—Boyveav AND CHEVILLET, Rue de la Banque, Paris. 

GERMANY.—ASHER AnD Co., 5, Unter den Linden, Berlin, 

A. TwietMEYER, Leipsic. 
ITALY.—Logscuer anv Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
RUSSIA.—Cari Hicker, 14, Ne vsky Proapect, 8t. Petersburg. 
s. AFRICA.—R. A. THompson AND Co , 93, Loop-street, Capetown. 
J. C. Juta ann Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 

AUSTRALIA.—R. A. THOMPSON AND Co , 150, Pitt-street, Sydney. 
362, Little Collins-st., Melbourne, 
7, King William-street, Adelaide, 
Edward-street, Brisbane. 

CANADA.—MontTrREAL News Co , Montreal. 

Toronto News Co., Toronto, 
UNITED STATES OF AMERICA—InTeRNationaL News Co., 83 and 85, 
Duane-street. New York. 
SUBSCRIPTION News Co., Chicago. 











CONTENTS. 
Tur ENGINEER, August 9th, 1895. PAGE 
Tue RatLway RACE TO ABERDEEN . «2 «+ os ee oe oe oe oo 125 
[INSTITUTION OF MECHANICAL ENGINEERS—GLASGOW MEETING .. .. 126 


RECENT ENGINEERING IMPROVEMENTS ON THE CLYDE NAVIGATION .. 131 
CoaL ELEVATING AND CONVEYING MACHINERY. (Illustrated.) .. .. 
THe FotsoM-SaCRAMENTO (CALIFORNIA) ELECTRICAL Power TRANS- 
ee gt, ae 8 ee ee eee ie | 
Economy Test oF SLow-spreD Exectric Licnt Enoryes. (Illus.).. 134 
THe New WaveRLEY Bripee, Epinpureu. (Illustrated.).. .. .. 185 


LeapInG ARTICLES—The Transport of Petroleum .. .. .. .. «. 187 
Concentrated Loads—The Preservation of Timber .. .. .. .. 188 
Irish Ratiway Worlting .< «s «0 ef 06 «@ oo 0 cs co «ce SOD 


ee ee Ss Se ee Aa a sel pm 
Air AND CrrcuLaTina Pumps For 8000-H.P. Mitt Enarnes. (Tllus.) 140 
AvuTOMATIC OVERFLOW FOR WATER COOLERS .. .. «. «s -. 140 
SreaM LauncnH AND SteaM Canog. (lllustrated.).. .. .. «. «. M4l 
SwHRAGE WOME UT WARE cc co. ue se 0 ce te 0% 40-00 SON 

Lerrers TO THE Eprrorn—The Midland Railway—The Race from 

London to Aberdeen—Distance and Time in Bringing a Ship 

to Rest—Early Great Western Locos.—Corliss Engines at Lei- 
cester Electricity Works—Traction of Boats on Inland Waterways 142 
Rartway Matrers—Notes AND MEMORANDA—MISCELLANEA 148 
E.ecrric Traction. (Illustrated.) .. .. «1 «+ of «oo of eo» 144 
AMERICAN ENGINEERING NEws Ss ke oe 08 Ge op 06 ce oe ee 
AUSTRALIAN ENGINEERING NOTES .. .. .. «2 «2 oo «+ oc of 14 
LETTERS FROM THE Provinces—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton. and other Districts— Lancashire 146 
The Sheffield District- The North of England... .. .. .. .. 147 
Notes from Scotland—Wales and Adjoining Counties—Germany .. 148 
Tur Newport Harpour ComMIssioners’ WEEKLY TRaDE Report ., 149 
Tar PatRwt JOURNAL . .. ce «os ce cc co ae co co co co 10 
SELECTED AMERIOAM PATENTS .< 1. cc cc co co co co co co 180 





Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPE! 
- eae LONDON.” se 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ges pm by a large 

i i i bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken af communications which do not 

comply with these instructions. 

*.* We cannot wndertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Toe Emamwesr, or containing 
questions, accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icatii 

NavUTICAL.— The new Magee rudder :notor was described in our impression of 
April 19th, 1895. 

M. Rooke (Bristol).—A letter awaits your application. It has been returned 
marked address insufficient. 

AppREsS WANTED.—Jf any of our readers can give us the present address of 
Mr. R. F. Anderson, A. M.I.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

Prentice.—‘‘ Box on Heat.” London: BE. and F. N. Spon. “ Rules, Tadles, 
and Data,” by D. K. Clark. London: Blackie and Co. “ The Steam 
Engine,” by A. Jamieson. London: Chas. Griffin and Co. ‘ Elements of 
Machine Design,” parts I. and I1., by Unwin. London ; Longmans and 
Co. Others on special subjects, according to line you propose to take up, 
such as “* The Indicator” (London : 1he Electrician Publishing Co.), and 
“ Pumps,” by Bjorling (London ; B. and F. N. Spon). 








SUBSCRIPTIONS. 

Tae Enainerr can be had, by order, from any newsagent in town or country 
at the various railwa: stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 ths. 6d. 
Yearly (including two double numbers)... .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annwm will 
be made. Tue EnoIneer is registered for transmission abroad. 

A complete set of Tos Enciveer can be had on application. 

In q of the reduction of postage on newspaper tc one uniform rate 
for any destination outside the United Ki » Foreign Subscriptions 
will, until further ice, O i i 3 i 





Tam Parzr Covers— 
Half. Wenner eeeae aw = 1.0. 
¥ y oe eeaeaee aw @ &1 Ms. 0. 
Taick Parer ——_ oan 
Yearly A © 0c ce oo co co co = £9 Os. Od, 
Reapine Oases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tus Encinerr. Price 2s. 6d. each. 


ment measures an inch or more, the charge is ten ee inch. All 


by a Post-office 

ts will be inserted with all 

oractical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “‘ ordinary" and “ special" positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for eins to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in 

Letters relating to Advertisements and the Publishing Department of the 
OEe we 80 be adresse’ to the Publisher Mr. Bydney White; ali other 

to be addressed to the Bditor of Tur ENGINEER. 





MEETINGS NEXT WEEK. 

FEDERATED INSTITUTION OF MINING ENGINEERS.—Tuesday, Wednesday, 
and Thursday, August 18th, 14th, and 15th. Students’ meeting at New- 
castle-upon-Tyne. Tuesday, at 8 pm.—Meeting of Students in the 
Lecture Theatre of the North of England Institute of Mining and 
Mechanical Engineers. Paper: ‘‘The Prevention of Accidents in Mines,” 
by Mr. Austin Kirkup. Wednesday.—Meet at Wearmouth Colliery, near 
Sunderland (Monkwearmouth Station). The party will be received by 
Messrs. H. T. Stobart and J. H. Young, managers of the colliery, and 
will make an 4 d inspection of the colliery. Luncheon by 
invitation of the Wearmouth Coal Company. Dinner at the Queen’s 
Hotel, Sunderland, at 7 p.m. Thursday.—Visit Sunderland. Mr. T. 
Lishman will meet and conduct them to the Eppleton Colliery, belonging 
to the Hetton Coal Company, ke an und d i ti 








THE ENGINEER 





AUGUST 9, 1895. 





THE TRANSPORT OF PETROLEUM. 


ProBaBLy the most potent factor in the development 
of the American petroleum industry, and to a lesser 
extent in that of Russia, is the constant improvement 
which has taken place in the transport facilities ; and the 
experiment which is now being tried in the ocean carriage 
of oil with tank-barges towed by steamers by means of 
the Shaw and Spiegle steam-towing appliance, affords a 
further illustration of the continued efforts in the same 
direction. 

Before the system of piping the oil was introduced, the 
crude petroleum was conveyed from the wells to the 
refineries by means of barrels having a capacity of about 
42 American gallons, and carried by primitive wagons at 
an enormous cost, which is said to have sometimes 
amounted to three dollars for a distance of five miles. 
When possible, the barrels were conveyed by water, and 
the traffic on Oil Creek is said by Henry to have been so 
great that barges carrying a total of 40,000 barrels some- 
times proceeded down the stream at onetime. In 1862 
the congestion of the traffic was relieved by the con- 
struction of a branch of the Atlantic and Great Western 
Railway into the oil region of Pennsylvania, the oil being 
at first carried in barrels and later—in 1866—by tank cars. 
The tub-like wooden tanks of about 2000 gallons capacity 
at first used were replaced about four years later, by 
cylindrical boiler-plate tanks. These were formerly 
about 24ft. in length and about 53ft. in diameter, but are 
now usually constructed about 32ft. by 6ft., and have a 
capacity of 8000 American gallons. It is stated that 
about ten thousand of these cars are in use in the States, 
while a very large number of similar cars of a smaller 
capacity—about 2700 gallons—are employed in Russia, 
where they were introduced by Nobel Bros. in 1881. 

The use of pipes for conveying the oil was first pro- 
posed by General Karns in 1860, but it was not until 
1862 that a line was actually laid down, when a line was 
constructed on the Tarr Farm, Pa., to transmit the oil 
over a hill to the refinery. This line and one constructed 
in the following year were found to leak seriously at 
the joints; and the first commercially successful pipe- 
line was that laid by Van Sycles, of Titusville, the joints 
connecting the sections of the pipe being formed with 
screw couplings, which were effectual in preventing 
leakage. From this time the construction of pipe-lines 
by various companies, and their acquirement by a few 
of the more important trusts, has proceeded until it is 
now computed that, including the unknown length of 
branch pipes from the wells to the mains, over 25,000 
miles is in use. 

The pipes are made up in 18ft. lengths of lap-welded 
wrought iron, connected by long sleeve couplings, an 
are usually laid from two to three feet below the surface, 
and where, as at the Hudson River on the New York 
line, they pass through water, another pipe, forming a 
jacket, is generally used, the space between being filled 
with lead, and an outer wooden casing, lined with 
hydraulic cement, being sometimes used to minimise 
corrosion. In many cases the lines are duplicated, as is 
the case with the Emery line, extending from Titusville 
to Athens, a distance of about 180 miles. The diameter 
of the main is usually from four to six inches, but the 
small feeders which supply the oil from the wells are 
generally constructed of 2in. pipe. To prevent obstruc- 
tion of the mains by dirt or deposition of solid hydro- 
carbons, an ingenious instrument, known asa “ go-devil,”’ 
is employed. It consists of a rotary brush, fitted with 
vanes to ensure its rotation as it progresses, and having 
ball-and-socket joints to permit of passage at the bends 
of the pipe. The brush advances with the oil and falls 
into a catch-box at the terminus after thoroughly 
loosening any deposit in the pipe. 

The method of pumping now employed is that intro- 
duced by Mr. Worthington, and forms an important 
advance on the older system of pumping by means of 
donkey pumps. Whereas the jar produced at each 
stroke of the donkey pump strained the pipes so 
much that constant repairs were necessary, the 
Worthington pump advances the oil with perfect regu- 
larity and without undue strain on the pipes, although 
the pressure sometimes rises as high as 1500 lb. 
The engines serving the 6in. pipes of the New York 
line extending from Olean to Hunter’s Point—a distance 
of over 760 miles—are of from 600-horse power to 800- 
horse power. The 4in. and 5in. pipes are supplied by 
engines of from 150-horse power to -horse power, 
those of tha local lines being of from 25-horse power to 
80-horse power. Each engine has a pair of high-pressure 
and a pair of low-pressure cylinders, and the pump has a 
double-stroke action, and at each stroke—every seven 
seconds—moves forward a barrel of oil. The amount 
of oil pumped daily through the line is about 380,000 
barrels. The line is provided with eleven pumping 
stations, each having two pumps provided with pressure 
gauges and registering arrangements for recording the 
amount of oil pumped. 

By means of one installation of these pumps, the oil 
has been driven for as great a distance as 110 miles, but 
it is usual to arrange the pumping stations at about half 
this distance apart, the oil being received at each station 
in a large boiler-plate tank about 30ft. in height by 90ft. 
in diameter. The oil obtained from the wells is usually 
stored in small wooden tanks, having a capacity of from 
250 to about 750 barrels, and is pumped thence into the 
main pipes, the well-owner receiving in exchange a certifi- 
cate for the amount, which is as readily negotiable as a 
cheque. As the oil from all the wells in any district 
passes into the common stock, no owner can again obtain 


oil of Franklin and Smith's Ferry, are usually transported 
in barrels, but the amount of such oil is exceedingly 
small. The system adopted by the Storage Companies 
comprises a kind of mutual insurance, loss from fire, 
&c., being deducted in proportion to the various holdings. 
Only one of the pipe-lines in the States is employed for 
the transport of refined petroleum, practically the whole 
of their work being confined to the carriage of the crude 
oil from the wells to the refineries. The pipe-line system 
of Russia resembles that of the States, but is less exten- 
sive. In Canada, pipe-lines are also employed, but 
considerable quantities of oil are conveyed to the refineries 
by wooden tank-wagons. 

Although the modern methods of transport have largely 
reduced the number of barrels employed, considerable 
numbers are still in use, and the Standard Oil Company 
has a large manufactory at Bayonne, from which 
thousands of barrels are daily despatched. Lubricating 
oils are always, and naphtha and gasolene are usually 
transported in barrels. Large quantities of kerosene are 
also despatched, especially to the Eastern markets, in tin 
cases supplied with a screw cap and fitted with a wire 
handle. Each case holds about five gallons (American), 
and they are fitted in pairs in a wooden casing for security 
during transit. As much as 40,000 tons of tin-plate is 
said to have been made up into cases in a single year in 
America. 

The methods employed for the ocean traffic have under- 
gone a complete transformation within the last decade. 
The use of iron tanks for the marine transport was first 
introduced on the wooden sailing vessel Charles, in 1869 ; 
but the first steamer actually employed on the Atlantic 
was the Fergusons, built in 1885, and adapted afterwards 
for service as a tank steamer. The use of tank steamers 
may be considered to have originated with Mr. Ludwig 
Nobel, who had two tank steamers built in 1878 at the 
Motala works in Sweden. As the vessels were required 
for service on the Caspian, they were built in sections, 
which were carried by special pontoons through the Neva 
and Volga, and, on reaching sufficiently deep water, were 
fastened together and taken to Baku, where they gave 
every satisfaction, and, so far a8 we are aware, are 
still inservice. The result of this remarkable experiment 
was the general introduction of tank steamers on the 
Caspian, and ultimately their use by the Americans. 

The present construction of tank steamers is such as to 
minimise danger of fire, and, above all, to ensure a 
stability which was wanting in the earlier vessels. The 
bottoms and sides of the tanks are now formed by the 
skin of the ship, and to prevent the possibility of passage 
of any oil from the tanks to the engines, double bulk- 
heads, which extend to the upper deck, are provided. 
They are generally kept filled with water as a further 
precaution. The tanks are kept full, while allowing for 
the necessary expansion when the temperature rises, by 
the use of expansion tanks communicating with the 
storage tanks, and serving to receive oil from them or to 
supply it, as the volume varies. These expansion tanks 


d|are capable of receiving about 4 per cent. of the oil in 


the main tanks. The engines are usually kept aft, but 
were formerly placed amidships on account of the greater 
stability of vessels so arranged. The stability of the modern 
vessels is, however, sufficient to render this no longer neces- 
sary. The general build of the ships resembles that of 
ordinary cargo boats, except for the necessary addition 
to the strength of the web-frames, &c., to meet the great 
strain produced by the movement of a liquid cargo in 
heavy weather. The tanks require to be more carefully 
riveted than is the case with those used for other 
liquids. Oil will penetrate seams which are water-tight, 
and it has been found necessary to place the rivets much 
closer together than usual, and to replace the ordinary 
“ plug-head” rivets by “ pan-head ” rivets with swollen 
necks. 

Very elaborate systems of ventilation are now adopted 
to prevent accumulation of explosive vapours in any 
portions of the vessel, and a special system of piping and 
pumps is usually employed for charging and emptying 
the tanks. On the Delaware, a steel vessel of 3855 gross 
tonnage, completed in 1893 by Messrs. Dunlop and Co., 
for the Anglo-American Oil Company, the pumping plant 
is capable of discharging a cargo of 4600 tons of oil‘in 
less than five hours, and consists of two main Snow 
pumps, having each an output of 500 tons per hour. The 
pumps are of the usual duplex type, and are placed amid- 
ships. They are served by 10in. main pipes, connected 
by a double suction box with the pipes from the tanks, 
valves in the suction box serving to permit of the dis- 
charge of the tanks in a proper order to ensure accurate 
trimming of the ship. 

The large number of accidents due to fire and explosion 
on board tank steamers, more especially during discharge 
and when empty, has led to the most elaborate pre- 
cautions to ensure the removal of all traces of oil from 
the tanks and the double bulkheads separating them from 
the engines, &c.; but we appear to have now reached a 
position of almost entire safety, at least as regards ex- 
plosions. So fully is this recognised, that tank steamers 
are now allowed to proceed through the Suez Canal under 
certain restrictions; and this appears likely to consider- 
ably affect the carrying trade in other commodities, for 
the return journey is now usually made with a cargo of 
other goods—such as rice, kc. The oil tanks themselves 
are used for this purpose, they being flushed out with 
water, cleaned down with sawdust, whitewashed, and 
floored with boards. A ventilating arrangement patented 
by Messrs. Terry and Flannery in 1893, is now extensively 
used on the tank steamers plying through the canal. It 
has a theoretical air supply of 13,738ft. per minute, and 
has been found capable of renewing the air of a 5000-ton 
vessel in twenty-five minutes, and is so effective that 
such perishable cargoes as rice, &c., can be brought to 
this country without taint or injury. 

The Shaw and Spiegle steam-towing apparatus referred 
to at the beginning of this article as being now on trial 





his own oil, but only an equivalent amount from the bulk. 
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For this reason, oils of special quality, such as the heavy 


for towing tank barges to this country, will be watched 
with considerable interest, as it may permit of the 
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carriage of petroleum from the refineries to districts not 
accessible to larger vessels. The main feature of the 
apparatus comprises an arrangement for preventing over- 
straining of the tow-line, which consists of a steel rope 
wound on a drum driven by gear on the engine crank- 
shaft. A steam regulating valve is so arranged as to vary 
the supply of steam as the strain on the rope rises or 
falls, so that, as the strain increases, the drum pays out 
the rope, and as it diminishes, again winds it in. 


CONCENTRATED LOADS. 


Ir is a usual practice with some engineers, both at home 
and abroad, to adopt as a substitute for the rapidly 
moving concentrated loads upon the wheel axles of 
engines and trains traversing a bridge a certain live load 
consisting of so many tons per foot run. It is assumed 
to be uniformly distributed, and is known as the equiva- 
lent uniform load. The reason for employing this sub- 
stitution appears to be based, first, on the grounds that 
the stresses produced upon the different members of a 
girder by the equivalent uniform load are so nearly 
identical with those to which the structure is subjected 
by the action of the concentrated rolling load, that the 
difference may practically be neglected. Secondly, that 
this mode of estimation greatly simplifies the calcula- 
tions, which in the concentrated load system are unneces- 
sarily tedious, troublesome, and complicated. While no 
reasonable amount of labour ought to be either grudged 
or spared when the exigencies of professional work 
demand it, yet, on the other hand, few will advocate 
taking or making trouble solely for trouble’s sake. 
Without intending to judge or define the relative advan- 
tages of the two methods, a brief inquiry into the question 
may not be without interest to our readers. 

It is well known that the assumption of a uniformly 
distributed dead or live load is only approximately correct. 
Even in those types of main girders in which the cross 
section, or at least the cross section of the booms, is 
nearly constant, the depth varies, and consequently the 
weight, and the central cross section of a heavy railway 
girder with parallel flanges is frequently considerably 
heavier than at the ends. The additional amount of 
material in the web nearer the supports does not always 
compensate for the reduction in the number and weight 
of the flange plates. The same remarks apply to the 
cross girders, if the bridge has two or more lines of per- 
manent way. In the case of a live load assumed to be 
uniformly distributed, the discrepancy between theory 
and practice is equally apparent. This element of un- 
certainty does not exist in the coneentrated load system, 
at any rate not until we take into consideration the 
dynamical effects resulting from the load when in motion. 
The amount and distribution of the separate weights 
which constitute in the aggregate the total concentrated 
rolling load are both ascertainable by, and employed 
with mathematical accuracy. They may be regarded as 
concentrated on wheels which are fixed at invariable 
distances apart, so that during their passage over a 
bridge, they cannot change their relative position to one 
another.. There remains the assertion which is not with- 
out truth, to the effect that the concentrated load in its 
passage across the bridge does not practically produce 
stresses upon the different members of it, of the same 
amount as those which theoretical calculations have pre- 
scribed for them. In the course of its passage over a 
railway bridge at even a moderate speed, the rolling load, 
unless out of all proportion to the dead or static load, 
produces successive alterations of form in the structure 
which set up a more or less energetic vibratory motion, 
attended with a corresponding increase of stress. This 
augmentation, which varies directly as the velocity, has 
been estimated to have a value of 5°25 per cent. in the 
tension diagonal bars of an open web girder having a 
span of 50ft., and to diminish to about 2°125 per cent. 
when the span was increased to 330ft., the speed in both 
cases being 46 miles per hour. The most important of 
these additional stresses are probably those produced by 
violent jerks and lurches, due to the unevenness of the 
permanent way, or by shocks arising from the motion 
itself, or irregular movements caused by the motion of 
the mechanical parts of the engine. Balance weights 
attached to either the driving wheels or coupled wheels 
produce very heavy stresses, and to assist in reducing 
them, inside cylinders may be preferable to others placed 
outside. There is no doubt that the action and intensity 
of the load upon any one axle of an engine undergo 
changes as it traverses a bridge. 

In the usual diagram of the concentrated load system, the 
separate wheel loads are given, and the distance between 
each. It frequently occurs that the difference in the respec- 
tive distances between the separate loads, which correspond 
with the distances of the wheel centres is so small that 
they themselves present no obstacle to the hypothesis of 
a uniformly distributed load. But when the concentrated 
loads imposed at these assumed regular distances are 
taken into consideration, the whole problem assumes 
another aspect. Some of the weights are twice and two 
and a-half times as much as others. The typical train 
constituting the concentrated load is usually composed 
of a couple of the heaviest engines in use on the railway, 
followed by a train the weight of which is generally 
assumed to be about one and a-half tons per foot run. 
Whether concentrated loads be stationary or movable, 
dead or live, the question becomes reduced, so far as the 
calculation of the resulting stresses is concerned, to that 
of a beam or girder, loaded at irregular intervals with 
weights of different amounts. 

There is no difficulty in calculating an equivalent 
uniformly distributed load which will produce a maximum 
bending moment equal to that resulting from the actual 
wheel loads on the engine and tender. It is a simple 
matter of adding the dead and the equivalent uniformly 
distributed live load together, and calculating the 
moments on the supposition that the latter covers the 
whole bridge. But the determination of the maximum 
shearing stresses is not effected in a manner quite so 








facile. A live load, whether supposed uniform or con- 
centrated, directly it passes on to a bridge at once alters 
the amount of the original stresses upon every bar of an 
open-web girder, increasing some and decreasing others, 
according to its position. It will also induce upon the 
bars, whether vertical or diagonal, stresses of a different 
character; and if large in proportion to the dead load, 
may, in some instances, totally reverse the normal 
stresses. So long as these reversals are kept well 
within the elastic limits of the material, in all probability 
the “‘fatigue”’—if there is any-——has no appreciable value ; 
for it is doubtful whether Wohler’s law holds good under 
these conditions. Professor Ewing has drawn attention 
to the fact that reversals, or alternating stresses of tension 
and compression, succeed one another in the balance spring 
of a watch between one and two hundred million times 
in the course of one year; and yet for many years the 
spring continues its active little work without exhibiting 
any signs of injury. 

There is no doubt that if complete accuracy and 
exactitude—at least so far as the process admits of them 
—are required, there is only one method to be adopted in 
dealing with a concentrated load system. It consists, 
first, in determining the position of the pair of coupled 
locomotives and that of the remainder of the live load, 
which will produce the greatest stresses upon each 
member of the girder successively, and then ascertaining 
the value and character of them by the usual graphical 
or analytical means. Neglecting the bending moments 
or the stresses on the booms of a girder, it is evident that 
in employing this method the labour attending the calcu- 
lations connected with the maximum shearing stresses 
on the web will depend upon the number of the separate 
weights composing the total concentrated load, and the 
particular description or type of web. The heaviest 
engine which we can at present call to mind is of 
American build,and weighs with tender fully loaded 103 tons 
of 2000 lb. This weight considerably exceeds that of the 
* consolidation” locomotives, which does not surpass 
101 tons. Itis spread over a total wheel base of 56ft. 3in., 
and consists of nine separate concentrated loads, varying 
from 8 to 20 tons, upon the different axles. It is not 
difficult to arrive at a tolerably fair estimate of the mani- 
fold calculations required to obtain the shearing stresses 
upon each separate member due to the action of each 
load upon an oper-web girder of the moderate span of 
300ft., and with no more systems of triangulation than 
what are necessary to prevent an abnormal dimension 
for the length of panel. Owing to both the weights and 
the intervals separating them being unequal, the stresses 
will not be multiples of one another, and cannot be 
ascertained by simple inspection, as frequently occurs 
under other conditions of loading. It is true that it may 
be considered sufficient to obtain the stresses resulting 
from each separate weight upon one or primary system 
of triangulation only, and subdivide it among the total 
number for the individual bars. This course is permis- 
sible in small examples of girders, but for larger ones, 
and where the nie 8 attain their present magnitude, 
greater accuracy is required. 

Another method of treating the concentrated load 
system, practised by both American and French engineers, 
is that in which the weight of the train per foot run is 
taken as the uniformly distributed load over the whole 
bridge, and an engine excess—la surcharge—for the 
engine loads, which latter can be dealt with in the manner 
already described for separate concentrated loads. The 
fact that several engineers of standing and reputation, as 
well as professors of undoubted scientific ability and 
experience, have prepared tables in which the value of 
equivalent uniformly distributed loads are given, is a 
proof of the general recognition of the principle, what- 
ever may be its merits or demerits. The loads are 
calculated for corresponding engine diagrams, for girders 
of difterent spans, and a sufficient margin is allowed that, 
should they err, it should be on the side of safety. It has 
been estimated that the error on the side of danger rarely 
exceeds 3 per cent. for either bending moments or shear- 
ing stresses, and on the side of safety the percentage is 
fully double, and frequently more. Neither of these 
amounts is greater than what would be amply covered 
by the surplus of strength afforded by the ordinary factor 
of safety. 


THE PRESERVATION OF TIMBER, 


ConsIDERED chemically, the comparative stability of 
wood andits resistance to destructive oxidation are greater 
than would be expected were direct experience lacking. 
Wood, as becomes a fuel, evolves on oxidation a large 
number of units of heat, the values obtained by experi- 
ment—varying naturally with the kind and condition of 
the sample selected—being of the same order of magni- 
tude as those of carbon, alone, and associated with hydrogen 
as coal and petroleum. It is true that the mere fact that 
the reaction involved in the oxidation of a given substance 
is powerfully exothermic, is no invariable indication that 
the initiation of that oxidation by molecular oxygen—e.g., 
that from air—takes place spontaneously or even easily. 
In the case of wood, however, there is other ground 
than this for viewing its attack as imminent. The 
complex substances which distinguish lignified tissue 
from pure cellulose are resolved, at a certain temperature, 
into simpler groupings with the evolution of heat, the 
destructive distillation of wood being, therefore, an 
exothermic operation. Such evidence of instability leads 
naturally to the belief that wood is a material which, 
even by itself, is on the verge of chemical change, and 
that when in free contact with oxygen the probability of 
alteration is much enhanced. In fine, if these properties 
alone were known, the selection of wood as a structural 
material would be rash in the extreme. 

A pleasing illustration of the danger of the academical 
is afforded be the foregoing considerations; equally to 
ignore the indications arrived at by taking the ultimate 
chemical properties of wood into account would grace an 
empiric courting disaster. Timber of the toughest, resist- 
ant, little pervious, promising a life as long as that of the 








tree from which it has been cut, bears within it the germ of 
ultimate decay. Unlike some structural materials, wood, 
in suffering attack by natural agencies, yields no product 
capable of preserving the remainder still untouched. 
Its destruction does not even proceed evenly from 
without, in the manner characteristic of the corrosion 
of a homogeneous metal. Internal rotting may occur 
while the surface is sensibly intact. It is to the porosity 
of wood that this liability is due, and it is by means of 
the porosity that effective preservation may be attained. 

Most recognised processes for the preservation of wood 
involve, in the first place, the removal of the water 
naturally present in fresh timber—in proportion some- 
times as high as 50 per cent. of the total weight— 
as a preliminary to the introduction of a preservative 
material. The removal of this water is commonly 
accomplished by seasoning, natural evaporation taking 
place when the wood is stored in a dry and airy 
situation, This method is at best uncertain—for it is 
dependent on atmospheric conditions—and ineffective, 
because air-dried wood still retains 15 to 20 per cent, 
of water. Direct expulsion of this water is consequently 
preferable. By the injection of one or other of the 
various sclutions of metallic salts which have proved 
available as preservatives, notably zinc chloride, this 
expulsion can be secured without drying as a separate 
operation. A salt capable of being used in aqueous solu- 
tion is best fitted for this purpose, inasmuch as any water 
which may not be expelled will only be harmful in that 
it dilutes the injected preservative solution; it does not 
prevent the latter from penetrating throughout the mass 
of the wood. The application of this method has been 
practised on the Continent, particularly in Austria, and is 
there carried out by pumping a solution of zinc chloride 
into the butt end of a recently felled tree, the sap being 
extruded at the smaller end of the trunk. Of other 
metallic solutions, copper sulphate and mercuric chloride 
have been most largely employed, but they have been 
almost wholly replaced in this country by creosote. 
Having regard to the fact, already mentioned, that in the 
case of aqueous preservatives failure to expel a portion 
of the sap causes nothing worse than a dilution of the 
preservative—a contingency which can be met by the use 
of a slightly stronger solution—it is at first sight not 
obvious why the use of antiseptic metallic salts in watery 
solution has been supplanted by that of creosote. A 
consideration of what happens during and after injection 
may throw some light upon the causes of this substitu- 
tion. It may be stated generally that all suitable 
metallic solutions are precipitants of the tannin and the 
albuminous substances present in the sap of wood. 
During injection, therefore, these constituents are 
coagulated and deposited in the passages and vessels 
through which the preservative solution is to be 
ra § thus impeding or barring its passage to 
farther or interior portions. Comparatively large 
channels no doubt suffice for the conveyance of 
the preservative liquid from end to end of the 
timber under treatment, but complete diffusion into 
narrower adjacent passages is not attained. It follows that 
the preservative effect is at best irregular. Again, sach 
fraction of the preservative as is not precipitated in the 
fibre of the wood remains in a soluble state capable of 
removal when the wood is exposed to moisture; the re- 
mainder, which is retained as a precipitate in the sub- 
stance of the material, is in some degree robbed of its 
toxic effect on those low organisms whose activity causes 
the ultimate rotting of the wood. The inconveniently 
corrosive action of such salts as copper sulphate and 
mercuric chloride upon metal vessels and fittings is an 
auxiliary reason for preferring a preservative of a different 
class. 

The choice of coal-tar creosote for the treatment of 
wood doubtless arose from a belief in the antiseptic action 
of phenol and its homologues—bodies which are included, 
in common phrase, in the term ‘“‘carbolic acid.” The 
tar acids themselves, which can be readily extracted from 
creosote by solution in caustic soda and precipitation 
therefrom by sulphuric acid, are not cheap enough for 
use undiluted. Ordinary creosote for preserving timber 
is generally specified to contain at least 10 per cent. of 
tar acids, and it may be conceded that this is as much as 
the tar distiller is likely to supply. It has, however, been 
recognised for ten years or more that the tar acids are by 
no means the only constituents of creosote causing its 
preservative effect. The mere fact that for successfal 
creosoting the moisture of the wood has to be driven 
out, and creosote driven in to replace it to such 
a point of saturation that a cubic foot of pine after 
treatment will contain about 12]b. of creosote, is a 
guarantee that the pores of the wood are almost com- 
pletely occupied by the preservative. It is on this 
completeness of replacement and on the non-miscibility 
of creosote with water that the permanence of creosoted 
timber depends. As long as the creosote remains im- 
pregnating the wood, decay is arrested. But, seeing that 
the bulk of the creosote is and remains liquid, oozing 
and displacement gradually take place, and water 
resumes its original position in the fibres of the wood. 
Decay and destruction are then inevitable. The solid 
constituents of creosote, naphthalene, anthracene and 
homologous hydrocarbons, considerably retard the escape 
of the creosote from the wood by forming a semi-solid 
mass with the liquid portion in the fibres and cells, but 
of these the chief in quantity, naphthalene, is volatile 
at the ordinary temperature—resembling camphor in 
this respect—and thus its escape can occur in spite of 
its solidity. A method of wood preservation almost 
ideal pee consist in heating the wood to a tempera- 
ture slightly above the boiling point of water, ¢.9., 
220 deg. Fah., in a bath of paraffin wax. Water, whether 
present as sap or associated more intimately with the 
fibre, would be expelled and replaced by the parafiin, 
which would solidify on withdrawal from the bath and 
completely impregnate the wood with a solid indifferent 
to all ordinary agencies of attack. Unfortunately, the 
price of paraffin wax—ten to fifteen times that of creosote 
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__prevents the application of this method to any timber 
structure more extensive than a laboratory table. — 

A method of wood preservation, differing in principle 
from any of the foregoing, is now being introduced into 
this country by Col. Haskins, and merits separate 
mention. By this method timber is subjected in the 
green state to the action of heated air under pressure, 
with the result. it is claimed, of becoming resistant to 
conditions, such as contact with moist earth, recognised 
as peculiarly destructive to unprotected wood. The 
rationale of the process is far from clear, but the view of 
the inventor is to the effect that at the temperature and 
pressure adopted—400-500 deg. Fah. and 220 lb. respec- 
tively—a certain amount of destructive distillation takes 

Jace in the substance of the wood, yielding products of 
a preservative character, presumably similar to those 
present in ordinary wood creosote. These products being 
formed in situ are distributed throughout the mass of 
the wood with a degree of uniformity difficult to attain 
by the injection of any preservative material from with- 
out. They are also said to occasion the coagulation of 
the albuminous constituents of the sap which, then, in the 
manner characteristic of such colloidal bodies, imprison 
and render non- fluid the water which constitutes the 
bulk of the sap, much in the way that a pinch of 
isinglass will turn a pint of water into a coherent, if 
tremulous, jelly. Thus it comes about that the loss of 
weight which timber suffers by drying is diminished 
by reason of the retention of a large portion of the 
water in a coagulated state. It is not perfectly easy 
to reconcile this explanation with well-established facts 
concerning the behaviour of wood on heating. In 
the first place the destructive distillation of wood 
begins at about 250 deg. Fah., and is in active pro- 
gress at 400 deg. Fah. Moreover, when once started 
it is difficult to control, certain of the changes taking 
place being exothermic, as stated in the beginning of this 
article. Finally, no considerable amount of destructive 
distillation can occur without the fibre becoming charred. 
It is probable that the temperature, at least of the 
interior of the timber, is much lower than is supposed. 
Otherwise the retention of the water is scarcely explicable. 
Any coagulated jelly-like bodies that may be formed, would 
certainly lose the bulk of their water at any temperature 
above 212 deg. Fah., and indeed at almost any temperature 
above that of the atmosphere if the pressure were that of 
the atmosphere, but in the process referred to it is stated 
that the boiling point is raised to about 385 deg., and for 
most of the constituents to over 400 deg.; the use of a 
high pressure would not aid in retaining the water, unless 
there were other influencing conditions and constituents, 
because the pressure is that due to the compressed air, 
which under ordinary conditions in no way defines that 
of the steam diffused through the air. Thelong-cherished 
fallacy of compressing one gas by pumping another into 
the same receiver is not to be resuscitated in the present 
year of grace, but the conditions of the case here referred 
to are not quite those of the mixture of two gases. Dis- 
counting everything that may fairly arise from these 
difficulties, the fact remains that excellent specimens of 
wood preserved by this process, and said to have been 
exposed to the most drastic conditions, have been exhibited 
by the inventor, and although it is desirable, both intrin- 
sically and in the interests of the method, that the 
operative influences invoked by the treatment should be 
elucidated, yet the repetition by independent observers 
of the results claimed will suffice to establish the validity 
of the statements now put forward, and will equip engi- 
neers with a new means of securing the permanency of 
the material of a large and important class of structure. 
Pending such proof the dictates of experience, which 
are wholly in favour of creosote, will no doubt receive 
due attention. 
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IRISH RAILWAY WORKING, 


THE results of the working of the Irish railways are, for 
the past half year, better than those of other parts of the 
United Kingdom. The Great Northern of Ireland may be 
taken as an example, It had for the six months not a very 
large increase in the gross receipts—one of about £10,800, 
and the expenses necessarily rose by £4400, Yet it increases 
the dividend on its ordinary shares, again adds £4000 to its 
reserve fund, and carries a larger balance forward—the hand- 
some sum of £20,000—to the credit of the next half year’s 
account. Possibly one of the reasons for this is that the 
capital account does not show much rapidity in its growth. 
Tn the six months the company expended on capital account 
about £13,500. Of this sum nearly £5000 was spent in im- 
provements of and additions to the lines open for traffic ; 
£3487 on the line in course of construction, the Ardee branch ; 
and the remainder, about £5000, on working stock, including 
& small sum spent on the electric lighting of carriages. 
There is one thing to be said for this slow rate of construc- 
tion ; it gives time for the expenditure to become productive, 
without imposing so much of the burden on any one year. 
In the current half-year the capital expenditure is expected 
to be larger, but it is still put at the moderate sum of £35,000 ; 
the increase being mainly in the Ardee line, which should at 
the end of the year have made progress towards completion, 
as it is only a small mileage, the total cost being about 
£36,000, about two-thirds of which will have been spent at 
the end of the year. The Irish lines show generally a 
growth of traffic during the past six months, despite the pro- 
longation of the wintry months; and their proprietors are 
beginning to reap the benefits. Moreover, many of them 
have built up reserve funds of some moment; that of the 
Great Northern of Ireland is now £28,000, so that they have 
that reserve to draw upon in the case of any serious fall in 
the traffic or any great addition to the expenses ; and hence 
their dividends are steadier, and the advance in the value of 
their stocks has been noticeable of late. Gradually even 
the smaller lines are getting into better condition, and as 
the land has its addition made to the lines that are open, 
the growth of traffic flows to all, except in the periods of 
famine, and even these are likely to be made less as the 
means of communication increase. Altogether, the Irish 
lines seem to be in much better prospect, though many of the 
smaller lines need to be brought into the grasp of the 
greater companies, who could work them cheaper and more 
efficiently, 
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Traité des Eaua—Droit et Administration. By A. Prcarp. 

Rothschild’s, Paris. 1895. Price 12s, 10d. 
Tus is the fifth and concluding volume of a series on 
the law of waters in France. Each volume is com- 
plete in itself so far as the subject on which it treats 
is concerned. The work has had a large circulation in 
France, and also in other countries. In fact, the demand 
for it has been so great that the first two volumes of the 
series were out of print before the one now under notice 
was issued. M. Picard, the author, is the President of 
the State Council for Public Works, Commerce, and 
Industry. The first volume deals with surface and 
underground water; the second with waterways and 
streams not navigable; the third with navigable rivers 
and canals; the fourth with irrigation and drainage ; and 
the fifth with the sea coast and maritime ports and light- 
ing and buoying. The volume now more particularly 
under notice, in addition to being a complete exposition 
of the laws relating to harbours and rivers, and of the 
rights of the public on the sea coast and in tidal rivers, 
the regulation of vessels when in harbours, and of 
fishing boats, contains a great deal of information of value. 
The books bring out in striking contrast between this and 
other countries, the way in which great public works are 
managed. 

In France everything is done by Government Depart- 
ments, whilst in this country all the great public 
works are left to private enterprise. During the 
last twenty years several commissions have been 
appointed by the French Government to report as to 
the methods pursued in the management of harbours 
and rivers, and of lighting and buoying in this and other 
countries. These — show that in England the 
State has not expended since the commencement of the 
century more than £10,000,000 on the establishment or 
amelioration of our ports, and this principally on 
harbours of refuge. Excepting Bristol and a few other 
ports where the docks belong to the town, the provision 
for shipping in the shape of docks and quays has been 
provided 7 private companies at a cost of £40,000,000, 
and even that most important part, the lighting of the 
coast and buoying the channels, is entrusted to a com- 
mission independent of the Government. 

In Belgium the improvement and management of the 
principal port of Antwerp is divided between the State 
and the municipalities, but generally, the ports, rivers, 
and canals are under the management of the State. In 
Holland, while the State has charge of the rivers and 
harbours, such ports as Amsterdam and Rotterdam are 
managed by the towns. In Germany the manage- 
ment of the navigation and of the ports and 
harbours in like manner is divided between the Imperial 
Government and the particular States in which the ports 
are situated. In no other country but England has the 
provision for works national in character been left to such 
an extent to private enterprise, and in no country does 
such liberty of action and freedom as to rates and tolls 
exist. The author remarks that the different methods of 
these administrative institutions derive their proper 
conditions from the exigencies of each nation, and that it 
would be impossible and undesirable to transplant our 
system to France. The administration of the law with 
reference to rights on the sea shore varies from that of 
this country. In both the shore belongs to the public 
domain; but while in this country the boundary against 
the frontages is fixed at the limit of an ordinary tide— 
that is, the average height of all the tides over a year or 
longer period—in France it is carried to the verge of the 
equinoctial spring tides. Under the ordinance of 1681 it 
was declared that the portion belonging to the State 
should be that which was covered and uncovered during 
new and full moon, and where the equinoctial tides of 
March extended. 

From the statistics taken from the Annuairedu Bureau 
des Longitudes it was found that during a period of 36 
years, excluding the elements of wind and atmospheric 
pressure in 13, the great tides of March were the highest 
of the year; and during the remainder they were 
exceeded by heights varying from in. to 4in. It has 
now been settled that the limit is the highest tide possible 
in March, abstraction being made for disturbances due to 
wind or atmospheric pressure, or any other tide during 
the year which theoretically exceeds that of March. The 
necessity for eliminating tides affected by wind is 
evidenced by the fact that the March spring tide of 1888 
was raised 3°28ft. above its theoretic level owing to a 
strong gale from the south-west, the barometer having a 
depression of 1‘17in. The fourth chapter contains an 
interesting and instructive account of the rise and progress 
of the maritime ports of France from the earliest times, 
with statistics as to the amount of trade carried on, and 
the amounts expended by the State in their improvement. 
There are in France 10 principal ports accessible to large 
sea-going boats, and of which the annual tonnage exceeds 
half a million tons; 26 secondary ports accessible to ships 
of average tonnage, their traffic ranging from 100,000 to 
500,000 tons, and 280 small ports. Of the total number 
85 are on the north coast, 160 on the east, and 71 in the 
Mediterranean. 


Principles and Practice of Harbour Construction. By WILLIAM 
SHIELD, F.R.S.E. Longmans, Green, and Co., London and 
New York. Price 15s. 

Tuts book forms the third volume of Longmans’ Civil 

Engineering Series, those previously issued being ‘ Tidal 

Rivers, their Hydraulics, Improvement, and Navigation,” 

by W. H. Wheeler; and “ Notes on Docks and Dock 

Construction,” by E. Colson. The first five chapters of 

this work deal with the physical conditions which have to 

be encountered in the construction of piers and break- 
waters, and treats of winds, tides, currents, waves, 
including fetch and exposure and wave force. The 
author’s style in dealing with this part of his subject is 

clear and lucid, and although these chapters contain a 

great deal of technical information, they are pleasant 
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reading. The author’s experience at Port Elizabeth, in 
Africa, and as executive engineer of the National Harbour 
of Refuge at Peterhead, has enabled him to supplement 
facts already recorded in Stevenson’s and Vernon Har- 
court’s works on the same subject by many derived from 
his own observations, and his thorough acquaintance 
with the subject on which he is writing makes this part 
of the work very complete. The first part of the third 
chapter, dealing with the theory of the tides, might, 
perhaps, have been omitted and the space devoted to 
matters of a more practical character which are found 
wanting in the description of constructional work. The 
chapter on quarrying gives much practical and useful 
information on matters which it is essential an engineer 
should know who has charge of the construction of sea 
works composed of stone quarries in the locality, and 
which is not to be found in the other works on harbour 
construction already referred to. The seventh, eighth, 
and ninth chapters deal with the materials used 
and the destructive agents to which they are subject. 
The following eight chapters are devoted to design 
and construction. In many cases there is a lack 
of descriptive detail that an engineer would naturally 
expect to find in a book of this character, and the 
element of cost, which is always one of the first matters 
in which information is asked by those who have to find 
the money, has not received the consideration it deserves. 
There are also other matters intimately connected with 
the subject treated of which have received only scant 
attention. For example, the subject of dredging, which 
in many cases forms a very important element, both in 
formation and maintenance, and regarding which the 
author himself says that there are comparatively few 
instances where natural forces can be made to maintain 
harbour channels without the assistance of dredging, is 
not dealt with at all. It is true that this subject was 
very fully treated in the first part of this series on 
“Tidal Rivers,” and numerous example prices of the 
different kinds of machines used, and of the cost 
of executing this kind of work in this country, 
and other parts of the world, but no reference 
is made to this, so that an engineer possessing only Mr. 
Shield’s book would be at a loss for the information he 
required. The author can also hardly be aware of the 
results obtained by dredging on the bar of the Mersey, in 
New York harbour, and at Ostend and on the bar of the 
Loire, and in other sandy channels, when he says without 
further comment, that ‘‘ dredging in sand, gravel, or mud 
will prove fruitless unless aided by training and protective 
works.” Although the author says “‘ that there is scarcely 
any point in connection with sea works which requires 
more careful attention than that of littoral drift, and the 
process by which it is regulated, yet this subject, and 
the shoaling of harbours from the travel of sand and 
shingle, and the formation of bars, although dealt with, 
does not receive the consideration which it deserves ; and 
although the views expressed do not accord with those of 
the paper and discussion on bars, to be found in a 
recent volume of the “‘ Proceedings” of the Institution of 
Civil Engineers, no reference ismade tothispaper. Again, 
the system of placing concrete, adopted so successfully by 
Mr. Kinipple at the Hermitage breakwater at Jersey, and 
his plan of grouting stones under water by the us; of 
liquid cement forced among them by pipes, giving a con- 
siderable head, is only referred to in a few lines in a foot- 
note, and no reference is made to the lectures delivered 
before the Royal Engineers at Chatham on subaqueous 
foundations, where this system was fully explained 
and examples given of its use, both in repairing 
damage to existing piers and in constructing new 
ones. The crib-work system of forming piers under 
water largely used in America, and fully described in the 
United States Government reports, is not even men- 
tioned. The construction of harbours on sandy earth is 
admitted by the author to be a difficult problem, but no 
information is given as to the works of this character 
carried out on the French and Belgian coasts. 

It would not be possible within reasonable limits in a 
work, forming part of a series, nor would it be 
desirable, to describe every harbour that has been built, 
but there are some very notable examples which it would 
naturally be expected would have a place. Thus the 
Tyne piers, which are considered as one of the best 
examples of harbour work, are only referred to inciden- 
tally, and no illustration or description of them is given. 
The same remark applies to the Sunderland Pier, the 
construction of which affords an illustration of work well 
designed and carried out, and the best example of the 
use of large blocks of concrete having a granite facing, 
which gives to the pier a very pleasing appearance, 
and whether it does so or not, conveys an idea of strength 
and endurance. The plan pursued of dredging the sand 
away in order to get a foundation for the concrete, and 
the use of concrete in bags for the lower layers, makes the 
Sunderland Harbour works a very instructive example of 
pier construction, and certainly worthy of description. 
It would also have been instructive to have had the 
opinion of an engineer of such practical experience as 
Mr. Shield as to the peculiar construction adopted for the 
Tees breakwater, and whether he considers the method of 
casing the stay-blocks with concrete in the way it has 
been done, and the form of the section, is one to be 
avoided or imitated. The method of founding walls on 
concrete cylinders, as practised by Mr. Deas in the harbour 
of Glasgow, or an iron cylinder as at Parkeston Harbour, 
is also not described or referred to. Mention is not made 
of these omissions or others of a similar character with 
any intention of hostile criticism, the author, no doubt, 
being influenced by the idea of keeping his book within 
certain limits, but as a hint that in a future edition the 
book might be made more complete. Taken alto- 
gether the book is one that may be read with pleasure 
and profit by any engineer interested in harbour work, 
however great his experience, and it contains information 
indispensable to younger members of the profession, and 
certainly does not fall behind the two works which have 
preceded it. 
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AIR AND CIRCULATING PUMPS—3000 I.H.P. MILL ENGINES 


MESSRS, HICK, HARGREAVES AND COMPANY, BOLTON, ENGINEERS 
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TRANSVERSE AND VERTICAL SECTIONS OF AIR AND CIRCULATING PUMPS 


AIR AND CIRCULATING PUMPS FOR 3000-HORSE 
POWER MILL ENGINES. 

In THE EncineEer, Vol. lxxv., and on pp. 289, 294, 319, 325, 

and 486 we published a completely illustrated account of the 

3000-horse power engines built by Messrs. Hicks, Hargreaves, 
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engines, and of the circulating pump, both of which we illus- 
trate in detail by the accompanying engravings. The air 
pump, as will be seen by the engraving above, is of a very 
unusual pattern, and is made under the patents of Mr. J. G. 
Hudson, M. Inst.C.E. It isso designed that it is practically 
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somewhat similar though necessarily different lines, and ig 
also shown in the above er pry From these air and 
circulating pumps we give a set of indicator cards which speak 
for themselves as to the action of both pumps. 





















AUTOMATIC OVERFLOW FOR WATER COOLERS, 


THe excess of water which necessarily collects in the water 
coolers on railroad cars, owing to the fact that the ice melts 
more rapidly than the water is used, results not only in in- 
creased consumption of ice, but often 
in splashing of water. To obviate ; 
these difficulties automatically, and i 
save labour, Mr. A. Major, of 461, 5 
Pearl-street, New York, has devised 
an automatic overflow pipe, which is 
shown by the engraving. As will be 
seen, it consists of a syphon pipe, 
which can be readily applied to exist- 
ing coolers. The pipe on the inside 
of the cooler, in the newer forms, will 
be extended down to within an inch 
of its bottom. In this way the dead 
water, mud, &:., which settles to the 
bottom of the cooler, will be drawn 
off, making a much purer water avail- 
able for drinking purposes. This will 
also do away with the frequent clean- 
ing of the tanks now necessary. The 
outer end of the syphon discharges the 
overflow water into the waste-water 
pan. It is provided with a stop cock, 
so that the syphon can be closed when 
a larger supply of water is needed, as, 
for instance, on excursion trains, 
Under ordinary circumstances, when 
the ice is renewed, the water rises to 
near the top of the cooler. At once 
the syphon begins to act, and the water falls to the level 
of the small hole seen in the engraving, where it stops. 
The present coolers used would make it necessary for a train- 
man to stand forseveral minutes pressing down upon the spring 
cock, in order to reduce the level of the water sufficiently. 
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AUSTRALASIAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
—The seventh session of the above Association will be held in 
Sydney from the 3rd to the 10th January, 1897, under the Presi- 
dency of A. Liversidge, M.A., F.R.S., Professor of Chemistry, 
University of Sydney. The presidents and secretaries of the 
sections are as follows:—Astronomy, Mathematics, and Physics: 
R. L. J. Ellery, C.M.G., F.R.S., Government Astronomer, Victoria, 
president; R. Threlfall, M.A., Professor of Physics, and J, Arthur 
Pollock, B Sc., Demonstrator in Physics, Sydney University, secre- 
taries, Chemistry: T. C. Cloud, A.RS.M., F.C.S., Manager, 
Wallaroo Copper Works, South Australia, president; W. H. 
Hamlet, F.C.S., F.1.C., Government Analyst, New South Wales, 
secretary. Geology and Mineralogy: Captain F. W. Hatton, 
M.A., F.R.S., F.G.S., Director of Canterbury Museum, and Lec- 
turer in Geology, Christchurch, New Zealand, president; T. W. E. 
David, B.A., F.G.S., Professor of Geology and Physical Geography, 
Sydney University, and E. F. Pittman, A.R.S.M., F.G.8., L.S., 
Government Geologist, New South Wales, and Lecturer in Mining, 
Sydney University, secretaries. Biology: T. J. Parker, B.Sc., 
F.RS., Professor of Biology, Otago University, Dunedin, New 
Z2aland, president; W. A. Haswell, M.A., D.Sc., F.L.S., Professor 
of Biology, Sydney University, and J. H. Maiden, F.C.S., F.L.S., 
Carator, Technological Museum, Sydney, and Superintendent of 
Technical Education, New South Wales, secretaries, Geography: 
H. 8S. W. Crammer, Secretary of the Royal Geographical Society 
of Australasia, New South Wales Branch, secretary. Ethnology 
and Anthropology: A. W. Howitt, F.G.S., Secretary for Mines, 
Victoria, president; John Iraser, B.A., LL.D., Sydney, secretary, 
Economic Science and Agriculture: R. M. Johnston, F.L.S., 
Government Statistician, Tasmania, president; Walter Scott, 
M.A., Professor of Greek, Sydney University, and F. B. Guthrie, 
F.C.S., Consulting Chemist to the Department of Agriculture, New 
South Wales, secretaries. Engineering and Architecture: H.C. 
Stanley, M.I.C.E., Chief Eagineer, Southern and Western Railway 
Lines, Queensland, president; J. W. Grimshaw, M. Inst. C.E., 
M.1. Mech. E., &c., Sapervising Eogineer, Harbours and Rivers 
Department, New South Wales, secretary. Sanitary Science and 
Hygiene: Hon. Allan Campbell, M.L.C., L.R.C.P., South Australia, 
president ; J. Ashburton Thompson, M.D., Chief Medical Inspector, 
Board of Health, New South Wales. secretary. Mental Science 
and Education: John Shirley, B.Sc.. District Inspector of Schools, 
Brisbane, Q land, president; Francis Anderson, M.A, Pro- 
fessor of Logic and Mental Philosophy, Sydney University, secre- 
tary. Communications and papers for the meeting, or inquiries, 
may be addressed to the permanent hon. secretary, the Chemical 
Laboratory, The University, Sydney, New South Wales. 

Roya. ScHoou or Mines.—The following is a list of Associate- 
ships, Royal Scholarships, and prizes, awarded in session 1894-95, 
July, 1895, by the Royal College of Science, London, with which is 
incorporated the Royal School of Mines :—Associateships': Mechani 
—lIst class: Cecil Alwyne Selpram Baxter ; 20d clase, William 
Frederick Nixon and William Edward Tubbs. Physics—lst class : 
Harold Rigby Cullen and Robert William Forsyth ; 2ad class: 
Walter Hewson, William Heppenstall Kay, and Joseph Herbert 
Vincent. Chemistry—Ist class: Hagh Alexander Miller Borland, 
John James Green, Francis Chambers Harrison, Henry William 
Hatehin, William Longshaw, Arthur Nicholls, William Francis 
Swords, John Thomas, George Dixon Dunkerley, Reginald 
Williams Ferguson, Herbert George Hathaway, Andrew More, 
George Ryce, William Saunders, John Watson, and Frederick Percy 
Wratten. Geology—lst class with honours: Thomas Barron ; lst 
class: James Harrison and Ernest Watson Vredenburg; 2nd 
class: Frank Ackroyd and Henry Waller Laurie McWilliam 
Bourke. Zoology—Ist class: Ernest Stenhouse, Botany—Ist 
class: William George Freeman. Metallurgy—Ist claes: Leonard 
George Attenborough, John Collett Moulden, William Henry 
Radd, William Evan Simpson, and Basil William Turner ; 20d 
class: George Herbert Biggs, Gerald Noel Brown, Edward Her- 
bert Clifford, Hugh Colin McNeill, Harry Richmond Prescott, and 
William James Turner. Mining—lst class: Heneage Wynne 
Finch and Robert William Pringle; 2nd class: Cecil Moxon 
Bryant, Herbert Thomas Butcher, Thomas Launcelot Dawson, 
Henry Arthur Hinton, Edgar Strangway Jones, Clive Selwyn 
Long-Innes, Percy Walter Lucas, Hugh Colin McNeill, Belfield 
Marais, and James Morris, Royal Scholarships.—First Year's 
Royal Scholarships: Ernest Smith, George Marks Russell, Frank 
Fisher, and Norton Baron. Second Year’s Royal Scholarsbips : 
Robert Sowter and Joe Crowther. Medals and Prizes,—Edward 
Forbes medal and prize of books for Biology: William George 
Marchison medal and priz3 of books for Geology : John 
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DIAGRAMS FROM AIR AND CIRCULATING PUMP8, 


and Co., Bolton, for Messrs. E. D. Sassoon and Co., of 
London and Bombay. A reference to the large engraving of 
these engines, published as a supplement on June 9th, 1893, 
will show the position of the air pump used with these 


3000-H.P. MILL ENGINES 


impossible that any sir should be imprisoned to the detriment 
of the working of the pump, and the special feature is the 





double action so simply obtained with very effective discharge 
of the whole of the air. The circulating pump is designed on 


Caspell. Tyndall priza of books for Physics, Part 1,: William 
Herbert White. De la Beche medal for Mining: Robert William 
Pringle. Bessemer medal and priz2 of books for Metallurgy : 
John Collett Moulden, Frank Hatton prize of books for 
Chemistry: William Longshaw. Prizes of books given by the 
Department of Science and Art—Mechanics: Cecil Alwyne Sel- 
pram Baxter. Astronomical Physics : Ernest Edward Leslie Dixon 
and William Herbert White, Practical Chemistry: Henry William 
Hatchin, Mining: Robert William Pringle. Principles of Agri- 
culture: William Williams, 
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STEAM LAUNCH, AND STEAM CANOE ENGINES AND BOILERS 


MESSRS, SIMPSON, STRICKLAND AND CO., DARTMOUTH, ENGINEERS 
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Plan 


STEAM LAUNCH AND STEAM CANOE. is 4tin. The tubes are jin. diameter outside, brazed to the , satisfactorily at this speed, but from the pressure in the 
upright tubes or headers. The boiler is heated by an oil | cylinders and the revolutions, the builders estimate the 


Ar the recent exhibition of fishing and boating there were, burner. 


| indicated horse-power at about 50. The engine is 


as we mentioned, several launches, including one by Messrs. A steam launch by the same firm we illustrate by the 


Des Vignes and Co., of Teddington, and a steam canoe by above engravings. The boat is 36ft. long by 6ft. beam, 
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TUBULOUS BOILER OF STEAM CANOE 


Messrs. Simpson, Strickland, and Co., of Dartmouth. The| has engines with cylinders 3jin., 6in., and Qin. by 
5in. stroke, and a water-tube boiler of the firm’s patent 
type. She is built for sea work, and not purely for speed. 
Her machinery space is only 10ft. of her length. The small 


engine and boiler of this canoe we illustrate by the engray- 
ings on this page. The engine has a cylinder of 2in. dia- 
meter and 2in. stroke, our engraving showing it at a scale of 
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STEAM CANOE ENGINE 


illustrated by a front elevation and end elevation at the low- 
pressure cylinder end. They are of the usual design of the 
firm, with cast steel bed frame and back standards, and 
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turned steel vertical columns in front. 
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BOILERS OF THE STEAM LAUNCH WILD DUCK 





one-fourth full size. The boiler we also show to a scale 
nearly one-fourth full size, the actual size being derivable 
from the length of the tubes, which is 10in., and the inside 
diameter of the receiver—see dotted lines in end view—which 


104 to 16 miles an hour. 





about 750 revolutions, The engine is too 
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THE WILD DUCK AT FULL SPEED 


| The steam launch illustrated by the plan and section 
| above is named the Wild Duck, and although not intended 


engraving of the boat shows her under trial at speeds from | primarily for speed but for sea work, has nevertheless done 


well as to the former. The engines of the Wild Duck, the 


he working pressure is 180]b., and the engine runs at | particulars of which are given above, will be found on 


to indicate | page 142. 
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ENGINES OF THE STEA 
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(For description see page 141) 
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SEWERAGE WORKS IN PARIS. 


ANOTHER section of the great undertaking which is to 
sesure perfect sanitation in Paris by the tout-a-l’égout system 
was carried out last week, when the works for the conveyance 
of the sewage to the new farm at Achéres were officially 
inaugurated. Six months ago the Berlier syphon and the 
— works at OClichy were declared ready for service, and 
this has been followed by the inauguration with great cere- 
mony of the conduits from Clichy to Achéres, and of the 
aqueduct at Argenteuil. The Prefect of the Seine, M. 
Poubelle, and a large number of engineers, municipal coun- 
cillors, and others, were taken by special train to Argenteuil, 
whence they proceeded to the works at Colombes. Before 
going on the round of inspection a lunch was offered to the 
visitors, and M. Poubelle delivered a complimentary speech, 
in which he said that the problem of purifying the Seine by 
utilising the sewage for agricultural purposes had been 
definitely solved. The conduits of Paris which conveyed to 
the river 391,000 cubic metres of drainage every day, and 
143,000,000 cubic metres every year, carried away 30,000 kilos. 
of azote a day, or about 10,000,000 kilos. a year, representing 
a waste of something like 20,000,000 francs. The conduit 
from Clichy to Asniéres, which the visitors then inspected, 
has & length of 15 kiloms. On leaving the Berlier tube, 
which has been previously described, an aqueduct carries the 
conduit as far as Gennevilliers. The conduit is constructed 
of cement, and hasa diameter of three metres. By a scarcely 
perceptible down grade of a half millimetre per metre it takes 
& direction towards Colombes, where it reaches the works 
which have been constructed on the bank of the Seine. The 
drainage then flows into a gallery having a length of 
100 m., whence it is pumped up. The water has previously 
passed through a grating to free it of the heavy matter which 
would otherwise choke up the pumps. It is then pumped 
with considerable force into two conduits, each 1:20 m. in 
diameter, which communicate with a tubular chamber with 
six cocks to regulate the flow of water, and are continued by 
four pipes which run parallel to the Seine as far as the 
Argenteuil Aqueduct. The station at Colombes is composed 
of a number of buildings covering a superficial area of 2700 
square metres. It contains eight boilers and four Farcot 
engines working an equal number of pumps, and capable of 
raising 500 litres a second. One of the buildings is used for 
electric lighting, and another for repairs, while dwelling 
accommodation is also provided for the hands. The 
aqueduct crossing the Seine midway between Bezons and 
Argenteuil had to be constructed with special regard to the 
enormous strain that it would have to bear, as to the 920 
cubic metres of water in the conduits must be added the 
weight of the conduits themselves, which weigh 322 tons, and 
1680 tons for the superstructure of the bridge. Nevertheless 
the bridge is of very light appearance, and is built with three 
spans of 70 m. each; its width is 9°50m. As the conduits 
are placed underneath the bridge, there is plenty of room for 
passenger and vehicular traffic. The cost of the works at 
Colombes and Argenteuil was £152,000, and two years were 
employed in carrying them out. After being conveyed across 
the aqueduct the conduits meet in a chamber, whence the 
drainage flows into another single conduit having a diameter 
of 1:80 m. and a length of 2400m. This conduit passes to 
the south of Argenteuil, and rises gradually until it is 37 m. 
above the level of those crossing the Seine. 
the line from Argenteuil to Mantes in the direction of Triel. 
Another notable work is the aqueduct, something in the 
form of an arcade, which carries the conduit across the 
ravine of the Frette, a distance of 136m. At Herblay 


the conduit branches off again to cross the Seine, in| 
order to reach Achéres, and it was at this place that | 
ition was experienced from the inhabitants, | 


s0 much op 


who delayed the works some time by bringing an action 


against the Municipal Council, without, however, any success. | 


From this point two cast iron pipes, each a metre in diameter, 
crosses the bottom of the river in a bed of cement. On 


reaching Achéres, the drainage flows into a large conduit | 
running parallel with the Seine, and the irrigation is done in | 


exactly the same way asat Gennevilliers. The principal con- 
duit is crossed at intervals of 400 m. by secondary pipes, 
which discharge the sewage every 50 m. a little above the 
surface, and in this way 800 hectares of land is irrigated. 
These works are only a part of the system which it is in- 
tended ultimately to carry out, According to the plan which 


It then follows | 


has been approved of, the conduit is to be continued from 
Herblay to Triel, with a branching off to Pierrelatte and a 
station at Méry. Other sewage farms are also to be created 
at Maisons-Alfort and Choisy-le-Roi, and works in connec- 
— this undertaking are to be begun very shortly at 
Conflans. 








ELLIN’S SMALL ADJUSTABLE SPANNER. 


THE illuctration below is of a small handy spanner known 
as the “tiny footprint,” made by Mr. Thos, R. Ellin, of 
Sheffield. It is made of steel throughout, and is more 
especially intended for the use of cyclists. The bridle of the 


MADE IN ENGLAND 


NAROENES 


shifting jaw travels with it and keeps firmly in its proper 
position whether the spanner js op3n for a small or a large 
size; it is, in fact, a remarkably rigid little spanner, which is 
specially noteworthy when the small weight, 4 oz, is 
remembered. 








RAILWAY SWING BRIDGE AT RENDSBURG. 


On page 127 we illustrate, by two engravings from photo- 
graphs, the swing bridge over the North Baltic Canal, at 
Rendsburg. The bridge is shown closed and open, and is 
noteworthy as a very striking contrast to the very heavy 
structures we erect whenever we build a turning or swing 
bridge. The Rendsburg Bridge is elegant in its lightness and 
design compared with most of our hideously ugly and heavy 
—— of the swing type, and yet it is presumably heavy 
enough, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspundents,) 


THE MIDLAND RAILWAY. 


Sir,—At the risk of laying myself open to the not unusual] sneer 
about the amateur railway manager, I hope that you will allow me 
to say that, until the Midland Railway management realises that 
nine people out of ten hate a railway journey, and will patronise 
the line that gives the shortest journey, that railway will never get 
a decent share of competitive traffic to places where it is in decided 
inferiority. Who knows anyone who goes from London to Liver- 

| pool, Leeds, or Edinburgh by the Midland? If I have ever 
reminded any of my friends that the Midland ran to those places, 
I have always been asked the same question: ‘‘ Why shouldI? It 
takes longer.” That the company does not get a fair share of such 
traffic is, I think, shown by the plentiful lack of expansion in its 
passenger traffic returns for the last six or seven years, I should 
like to know a similar line whose passenger traffic has grown so 
little during that time. 
We hear the wail about its bad gradients ad nauseam. Well, 
they are bad for the most part, although there is not much to com- 
plain of between Leicester and Leeds, and a goodly part of the 
| West of England line is good, except the unfortunate Lickey incline, 
| However, its friends must wish that the directors, instead of build- 

ing a palace at St. Pancras, had devoted some of the money at 
| their disposal to securing better gradients on part of the line at 
| any rate. One would expect that, in face of its disadvantages of 
gradient and generally longer route, that the traffic management 
would be the very smartest. Instead of that we have the melan- 
| choly spectacle of severely competing through trains wandering 
through Nottingham and Melton Mowbray, crippling already 
| heavily handicapped through trains by an additional six miles, and 
giving the up and down services often a most irritating want of 
symmetry. 

Nearly an hour could be knocked off the 10,35 St. Pancras to 
| Edinburgh without running any harder than is being done every 
| day by other Scotch trains of the same line. This would make it 

ees through train; at present it is little better than a 
| magnified omnibus train. There is similar slackness in cross- 
| country trains, When the London and York opened its line 
| between Manchester and re | a whole family of trains was 
| produced, perfectly symmetrical in their ranning, and all screwed 


up to concert pitch. One would think that the traffic 
Manchester at Sheffield was worth fighting for; yet airy oe 
see running over the new Dore and Chinley line? Trains taking 
something like eighty or ninety minutes for the 46 miles between 
the places above mentioned—35 miles an hour and downwards, 
Horn-lane, Chigwell. FREDERICK J, Bort, 


THE RACE FROM LONDON TO ABERDEEN, 


Sir,—I have been following with great interest the fast runs 
between London and Aberdeen by the East and West Coast routes 
in their endeavour to reach Kinnaber Junction first, but as far as [ 
can ascertain since the struggle began, the Hast Coast have never 
succeeded in being ahead, although their line is fully seventeen 
miles shorter. The London and North-Western Company is 
doing excellent work, and brings its train into Carlisle before 
time every day, but the Caledonian, running from Carlisle to Perth 
and Perth to Aberdeen, is almost more remarkable, For instance, 
the train leaving Euston on Sunday night, the 28th ult., reached 
Carlisle at 1.45 a.m. and left at 1.49 a.m. with one of their 6ft. 6in, 
coupled bogie engines, arriving at Perth at 4.36 am., having 
stopped four minutes for water at Stirling. At Perth the engin3 
was changed for another of the same class, leaving at 4.40 a.m. 
and reaching Aberdeen at 6.13 a.m., which, deducting stops of 
two minutes at Forfar and two minutes at the ticket platform, 
Aberdeen, is ninety miles ia eighty-nine minutes, or an average 
speed of over sixty miles an hour for eighty-nine miles, with a stop 
and a coupled engine—a truly wonderful performance with eight 
carriages ; and I should like to hear if any of your readers know of 
its being equalled. 

Again, the same train—i¢, 8 p.m, ex Euston—reached Carlisle 
on Wednesday morning, the 31st ult., at 1.33 a.m. and left at 
1,38 a.m., arriving at Perth at 4.19 a.m., with a stop of three 
minutes at Stirling. It left Perth at 423 a.m. and reached 
Aberdeen at 5.59 a.m., having done the 541 miles from Euston 
under ten hours, From Carlisle to Aberdeen, deducting twelve 
minotes standing at stations, the average running was over fifty- 
eight miles an hour for a distance of 241 miles, with eleven 





carriages and a ten-mile gradient of 1 in 75 from Beattock to the 
| summit, 

| Oa August 1st the East Coast made a bold bid for victory, and 
| left London at 7.30 p.m., half an hour before time, but then only 
| managed to follow eight minutes after the West Coast into 
Aberdeen. TRAVELLER, 


August 6th, 


THE DISTANCE AND TIME IN WHICH A SHIP MAY BE 
BROUGHT TO REST FROM FULL SPEED AHEAD, 


Sir,—Referring to Mr. Weaver’s letter in your last issue, | am 
afraid that for so long as the present fixtures of comparative 
inefficiency are retained for the dheve or any other purpose, there 
will be much to say as to difficulties in ship manipulation. Mr. 
Weaver remarks: ‘‘ The backs of fixed propeller blades are lees 
efficient than the faces, causing a lateral disturbance of water with 
consequent loss of power.” This difficulty need not and would not 
exist if the system I have advocated were used, in which the blades 
may bo better adjusted for going astern, and the ar pitch 

iven according to speed of action desired at any instant. I quote 

r. Weaver: ‘In applying the formula it should be borne in 
mind that the engines are supposed to be instantaneously reversed, 
and that no power is expended in overcoming the inertia of the 
machinery while the direction of its motion is being changed.” 
| The formula thus assumes the performanze of the impossible. 
There would be grave danger in doing the first—were it sible 
in large machinery—on an emergency ; and the only possible way 
of meeting the second — is by employing reversing pro- 
pellers, They leave the whole running inertia of shafts, screws, 
&c, ready to hand to ped practically instantaneous retardation, 
instead of having to wait while a great mass is brought to rest and 
| inertia twice overcome before speed in the opposite direction can 
| be attained. Mr. Weaver himself alludes to the ‘‘ very slow speed 
| of the pistons during the first part of the backing period,” and so 
it wi'l be until to reverse the direction of motion of nothing but 
the angle of the propeller blades is changed. 

Rospert McGrasson, Hon, Mem. I, Mar. E. 

Salhuret, 8 E., August 5th. 








EARLY GREAT WESTERN LOCOMOTIVES, 


S1r,—Since writing you last week on this subject, I have bad an 
interview with Mr. Archibald Sturrock, the first manager of the 
Swindon Locomotive Works, and afterwards locomotive superin- 
tendent of the Great Northern Railway. Mr. Sturrock informs me 
that when he joined the Great Western Railway in 1840 he cen 
distinctly remember seeing on a siding in the Paddington Yard, 
| waiting to be ‘‘ scrapped,” both the Hurricane, with 10ft. wheels 
ona separate frame, and also another engine with 10ft. driving 
wheels, but with the boiler over the wheels; he is not sure as to 
the name of this latter engine, but is positive as to the wheels 
being the same size as those of the Hurricane. This testimony of 
so authoritative an eye witness cannot be questioned, and I con- 
sider settles once for all the fact that the Great Western Railway 
had at least two engines with 10ft, driving wheels, 

August 3rd, G, A, SEKON, 


Sirn,—The Manchester Courier of about March, 1840, says—I have 
been unable to verify the quotation—‘‘ The 10ft. wheels attached 
to the locomotive engines on the Great Western Railway not having 
been found fully to answer the expectations of the directors, they 
have altered their plans, and in future wheels of 7ft. diameter only 
are to be used. The result has been the attainment of the 
speed of 56 miles an hour.” Whilst not conclusive as to there 
having been more than one ten-footer, this is perhaps more likely 
to refer to a Manchester-built engine like the Ajax, than to Haw- 
thorn’s Hurricane from Newcastle. 

With regard to the Premier, the nameless engine Mr. Sekon 
reproduces as such in his book, very obviously has 7ft. wheels ; but 
how can anyone say what engine it really is ? 

6, Rawlings-street, Chelsea, 8. W. W. B, PAuey. 





CORLISS ENGINES AT LEICESTER ELECTRICITY WORKS. 


S1r,—Referring to Mr. Dunlop’s letter in your issue of the 26th 
Jaly, that gentleman is entirely mistaken when he claims that we 
owe to him the special arrangement of the dashpots used in the 
above engines. Not only was this design of dashpot drawn out 
and fully and repeatedly considered by us long before we knew of 
Mr. Danlop’s existence, bat at a still earlier date we actually con- 
structed dashpots on the same principle, though differing in detail. 
In neither this nor any other respect does the valve gear in ques- 
tion owe anything to Mr. Danlop’s suggestions. 

A3 Mr. Danlop’s statement has appeared in your pages, we t-vst 
you will afford equal publicity to this correction, which terminates 
the correspondence so far as we are concerned. 

(For Hick, Hargreaves and Co.), 
E. J. Brown, 


Ssho Ironworks, Bolton, August 5th, Secretary. 


TRACTION OF BOATS ON INLAND WATERWAYS, 


£1r,—The excellent letter of your correspondent Mr. Cawley 
upon the above subject in last week’s issue, draws useful attention 
to the question of the advantages to be derived from the adoption 
of electrical haulage upon our much abused canals. It would, 
however, be of great assistance to know something of the estimated 
cost of laying down such a system as he —* inclusive of 
enerating plant, for a length of canal, say for that upon which he 
ae based some of his calculations, ‘OMMERCE, 


August 7th, 
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RAILWAY MATTERS. 


Tux orders for steel rails received by the various rail 
mills in the United States during June have, it is stated, totalled 
170,000 tons, a larger monthly total than has been recorded for 
many years, 

Tux work of substituting steel sleepers for wooden ones 
on the Mexican, Vera Croz Railroad, is reported to be going on 
actively, and in a short time the entire line and branches will be 
laid with metal ties. 

Dvurine the construction of the Detroit Railway, the 
entire work of one mile of track laying was performed in a single 
day, and the regular work of track laying was continued at about 
three per week. Nearly 1000 men were at work, 


Tae Lake Street Elevated Railway in Chicago is to 
adopt electricity for operating its line, encouraged by the success 
of the electric motors on the Metropolitan Elevated Railway, 
About fifty motor cars will be required for the road ; the motors 
are to be furnished by the General E.ectric Company. 


Tun years ago, says the American Manufacturer, ata 
point near Apizaco, a steel sleeper was laid, and a few days ago 
taken up and weighed, when it was ascertained that it had lost a 

und, due, it was stated, in part to the abrasion of the paint ; 

ut corrosion is just as likely to have been responsible. The 
original weight of the tie was 1151b. ; 


Tuer first train on the electric railway from Niagara 
Falls to Lawiston, N.Y., on the American side of the gorge, jamped 
the track near Lewiston, and the rear car rolled half way into the 
water. Lngineering News says, ‘‘ Six persons were injared, two 
seriously, “The train was being hauled by a locomotive, the over- 
head wiring not having been completed.” 


Tue half-yearly report of the North-Eastern Railway 
Company jast issued states that out of 1653 miles authorised 1622 
are being worked, and 31 are being constructed, ‘Tae train mileage 
of fea {~ trains is 6,012,337, while that of goods and mineral 
trains is 7,260,124, making a total of 13,272,461. The locomotive 
running expenses have been £376,774 17s., while £175,463 133, 5d. 
have been expended in locomotive renewals and repairs, 

A BUFFET car on a street railroad is the latest novelty, 
and it makes its first appearance in Philadelphia. Acording to 
the New York Herald, the electric street car lines of that city have 
for a long time indulged in feverish competition for the patronage 
of pleasure parties, and this car, fitted up with conveniences for 
serving ice cream, has jast been put on. Several of the companies 
have special decorated cars for p'easure parties. Oae of these cars 
has 265 coloured electric lights on its sides and roof, 


A FOUR-CYLINDER compound balanced locomotive is 
being built by the Balanced Locomotive and Eagineering Co., of 
New York, from the designs of G. 8. Strong, inventor of the 
Strong” locomotive. The Railway Master Mechanic says:— 
‘*The engine will have two high-pressure cylinders inside the 
frames, and two low-pressure olatee outside, and the recipro- 
cating parts will balance each other. When completed the locomo- 
tive is to be tested at Parduo University. The engine is of the 
American type.” 


Tue Locomotive Department of the Ceylon Govern- 
ment Railway some time ago ordered out eight new engines from 
England, as reinforcements for the worn and quickly depreciating 
rolling stock. They are enjoying otium cum dignitate at various 
points on the line, it having been found that the railway bridges 
are not strong enough to support their weight. Two of them sank 
four inches after the new locomotives had pass2d over them. 
Indian Engineering says this is a worse scandal than that of the 
incompetent G. I, P. R. bridges last year. 


In the report of the Midland Railway Company for 
the half-year ending June 30th, 1895, it is stated that out of 13534 
miles authorised and owned by the company, 13254 are being 
worked, and 264 miles are under construction. The train mileage 
of peneee trains, including mileage run for other companies, is 
7,786,000, while that of goods and mineral trains is 11,753,074, 
making a total of 19,539,074. The locomotive runnning expenses 
reach £553,909 4s, 24., and thoss in connection with locomotive 
renewals and repairs, £193,848 93. 10d, 


Tue sanctioned mileage of railways in India on Decem- 
ber 3lst, 1894, was 20,888, of which 18,760 miles were open for 
traffic. The additional length opened in 1894 was 354 miles, of 
which 90 were on the Godhra-Ratlam Railway, 60 on the East 
Coast, 55 on the Oadh and Rohilkhand—Bareill-Moradabad section 
—54 on that from Mayavaram to Mutupet, 50 on the East Indian, 
and 45 on other lines. The length sanctioned daring the year was 
532 miles—namely, Kotri-Robri chord line 194, Wazirabad-Lyallpur 
116, Cawnpore-Lucknow-Gogra metre-gauge connection 91, Ratlam 
Ujjain 61, and 70 for other lines, 


Tue ninety-eighth half-yearly report of the North Lon- 
don Railway C»., which will be presented to the general meeting on 
the 14th inst., at E1ston S:ation, s‘ates that there are twelve miles 
owned by the company, with the addition of five miles which are 
leased, all of which are worked. The foreign miles worked over are 
ninety-eight, making a total mileage of 115 miles worked. The train 
mileage of passenger trains is 922,182, and that of goods and 
minera! trains, 136,639, making a total of 1,058,851, exclusive of 
miles run by trains of other companies, which number 160,168. The 
total locomotive running expenses amount to £37,887 103. 941., 
while the cost of repairs and renewals of engines, tools, &., has 
reached £11,123 93, 64, 


THE most serious railway accident which has been 
recorded for many weeks, as Lagineering News mildly puts it, wasa 
rear collision of crowded passenger trains on the Grand Trunk 
Railway at Craig’s Road, Qie., U.S.A , on Jaly 9th, causing the 
deaths of about thirteen porsons and serious injuries to at least 
twenty-five others. The trains were special excursion trains for 
Lavis, filled with pilgrims who intended to cross thencs to Quebec 
and take the railway to the church at Ste. Anne de Baaupre, Qae. 
The first train stopped a‘ the water tank at Craiz’s Road, seven 
miles from Levis, at about 3a.m., and in a few minutes it was 
struck by the second train, the engine of which telescoped the rear 
car of the first traia, which was a Pallman car, occupied by priests 
and persons in charge of the party. Other cars were also wrecked. 
It is said that the distant semaphore signal had been properly set 
at danger. 


Ar the half-yearly meeting of the Manchester, Sheffield, 
and Lincolnshire Railway Company last week, the chairman—the 
Earl of Wharncliffe—stated that the company had never had a 
worse state of trade to contend with than they had experienced 
during the past twelve months. The regate loss through trade 
depression had been £35,487, The Manchester, Sheffield, and 
Lincolnshire had suffered along with their neighbours, who had 
also been hit hard. The Great Eastern tothe amouut of £47,458 ; 
Great Northern, £50,451; Great Western, £137,182; Midland, 
£206,584 ; and the North-Eastern, £144,044. Two companies 
reported a gain—the Lancashire and Yorkshire being better off 
to the amount of £8750, and the South-Eastern improved by 
£6750. Asaset-off to that sum expenditure had decreased, loco- 
motive power having cost less a er and the maintenance of 
permanent way and stations being down £5471. There was 
another comforting item in the outlook, the directors anticipating 
a saving of £20,000 in their coal account for the next year 
through the low prices at which they had been able to place 
their coal con! The latter announcement shows how severely 
the colliery companies must have suffered, for the total saving 
to the British railways in their coal bills must represent an 


enormous sum, and it is all profit lost to pit owners. 





NOTES AND MEMORANDA. 


THE annual death-rate per 1000 last quarter was 18°8 
in aan 21°6 in Glasgow, and 27°3 in Dablin, against 16°7 
in London, 


Messrs. Moissan AND Cuarpy recently reported to the 
Paris Academy cf Science that boron imparted to steel great 
increas3 in tensile strength by tempering, without a corresponding 
increase of hardness, With a percentage of 0°58 the boron steel 
on tempering can be filed. 


Ty a recent paper on anhydrous crystallised manganese 
sulphide, by M, A. Mourlot.—Compt. Rend.—it is stated that 
crystallised sulphide, identical with alabandine, has been obtained 
by means of the electric furnace. Small cubes or transparent 
derived octahedra of a g ish shade are obtained. ature eays, 
they have the density 3°92 and hardness 3°5 to 4, 


A new method of refining impure zinc by electrolysis 
has teen described in an American journal bya Mr. Rickards. He 
uses a current of 100 am; éres per square metre of electrode surface, 
and the voltage 1°3 per bath. The solution is kept agitated by 
mechanical means ; thick deposits of zinc of exceptional purity can 
thus be obtained; the accumulation of iron in the solution is 
prevented by blowing air through it continually, which oxidises and 
precipitates the iron. The process could be operated commercially 
if it were not for the very low price of zinc, the margin of profit 
being less than in refining copper, while the expenses are greater, 


THE total capital outlay on Indian collieries to the end 
of last year was a little over 84 lakhs. The year’s receipts were 
63 lakhs, or about a third of a lakh less than the charge incurred. 
Of Assam coal the estimated output for the current year is 180,000 
tons, a considerable advance on the figures for the past year, but 
the estimate is ample justified by the high favour in which this 
coal is held. It is a soft coal, but readily cakes when on the fire, 
has a very small amount of ash, and is described as equal to Welsh 
steam coal, The demand for this coal for steamships, jute mills, 
tea factories, railways and other large uses is constantly on the 
Pa and the enterprise seems to be one of the most promising 
in India. 


AccoRDING to a correspondent of the London Colliery 
Guardian at Grunstadt, in Rhenish Bavaria, Herren Schiffer 
and Kircher work a mineral containing about 93 per cent. of silica, 
and consequently very refractory. This is called apyrite. When 
mixed with water it forms a plastic and adhesive mass, which after 
desiccation becomes firm and resisting, while its volume does not 
change when exposed to the fire. In the neighbourhood of the 
mines apyrite, tempered with water, is used instead of lime mortar, 
and also for plastering. For repairs to the fire-brick lining of 
furnaces, apyrite is also very useful ; and the fact that it is a good 
non-conductor of heat recommends it in the case of blast furnaces, 

uddling and heating furnaces, foundry cupolas, and crucible 
urnaces, 


AN article of some length which appeared in a recent 
number of the Street Railway Review describes a method of per- 
manently protecting underground pipes from the effect of electro- 
lytic corrosion. It is stated therein that nearly half of the energy 
generated by dynamos at full load is wasted in the conductors to 
and from the motors ; even with perfect feeder wires and rail 
joints the currents in the pipes are only reduced and they will still 
carry a considerable portion, suffering corrosion at the joints where 
the current leaves them. After discussing the various wiringsystems 
in their bearing on electrolytic corrosion, the author sums up the 
three essential problems in a successful method as follows :—The 
pipes must be kept at least one volt negative to the rail at all 
points and at all times ; the flow of current on pipes should be 
diminished as much as possible ; permanent low contact resistance 
between the pipes and the feeder wires should be secured. 


THE twelve months ending the 3lst of March last 
formed a record year so far as the out-turn of Indian coal was 
concerned, The total production, the Times of India says, was 2} 
million tons, and the steady increase which has characterised this 
important industry almost from the first gives hopefal promise of 
continuance, The Bengal coal fields still head the list with an 
out-turn of close on 2,000,000 tons, the next highest total being that 
for the Nizam’s territory, 240,000tons. The Assam fields produced 
jast under 170,000 tons, the Central Provinces 140,000, Central 
India not quite 133,000, and the Panjab 66,000 tons ; the remainder 
came from Balochistan, Burmah, and Madras, the last named 
district contributing the handsome total of 1300 tons. The 
Kurburbaree and Sitarampore collieries, which are worked in 
connection with the East Indian Railway, supply the whole of the 
fuel required by that line. The two collieries together comprise 
twenty-five pits, including the Jubilee, 650ft. the deepest pit in 
India The out-turn last year was just under 282,000 tons of large 
coal, or a total, including small coal, of 391,000 tons. 


Tue deaths registered in the United Kingdom last 
— numbered 130,411, and were in the proportion of 17°2 
eaths annually per 1000 persons living, the average rate in the 
second quarters of the preceding ten years having been 18°5. The 
death-rate last quarter was higher than that in the second quarter 
of 1894, which had been only 15°8 ; but with this single exception 
it was lower than the rate in the corresponding quarter of any 
year on record. In istration counties the death-rates ran 
from 12°2 per 1000 in Middlesex, 12°4 in RKutlandshire, 12°9 in 
Surrey, and 13°4 in Berkshire and in Westmoreland, to 20°1 in 
Cornwall, 20°3 in Lancashire, 20°4 in South Wales and in North 
Wales, and 20°7 in Cumberland. In the thirty-three great towns, 
of which the aggregate population in the middle of 1895 is estimated 
at rather more than ten and a-half millions, the death-rate was 
17°8 per 1000 living, or 0°6 in excess of the death-rate in the whole 
country, The rates in the several towns ranged from 12°4 in 
Croydon, 14°4 in Portsmouth, 15°1 in Leicester, and 15°2 in 
Cardiff and in Nottingham, to 22°4in Burnley, 23°1 in Bolton, 
23°9 in Manchester, and 24°4 in Liverpool. the sixty-seven 
other large towns, with an aggregate population estimated at 
about three and a-half millions, the death rate was 16°9 per 1000 
living, or 0°9 per 1000 below the rate in the great towns: and 16°9 
was also the death-rate in the remainder of Eagland and Wales, 
excluding these 100 towns, 


LN a paper recently read before the Royal Society “ On 
the Effect of Pressure of the Surrounding Gas on the Temperature 
of the Crater of an Electric Arc Light.” Mr, W. E. Wilson said 
that of late years it has often been assumed that the temperature 
of the crater forming the positive pole of the electric arc is that of 
the boiling of carbon. The most modern determinations give this 
point as about 3300 deg. to 3500 deg. C. In order to investigate 
whether increased pressure in the gas surrounding an electric arc 
would raise the temperature of the crater, the author used a strong 
cast iron box, in the interior of which an electric arc light could be 
maintained. By increasing the pressure of the gas in the box the 
temperature of the crater is considerably lowered instead of being 
raised, and the experiments seem to show that the temperature of 
the crater, like that of a filament in an incandescent lamp, depends 
on how much it is cooled by the surrounding atmosphere, and not 
on its being the temperature at which the vapour of carbon has the 
same pressure as the surrounding atmosphere, That carbon 
volatilises in some form at comparatively low temperatures seems 
likely, from the way in which the carbon of incandescent lamp 
filaments is transferred to the glass. The pressure of the vapour 
of carbon in the arc may consequently be very small, and further 
it would seem that the supposition of high pressures in the solar 
photosphere, which were referred to in the beginning of this paper, 
is not borne out by these experiments, and that carbon may exist 
there in the solid form at very high temperature, although the 
pressures are coniparatively low. 








MISCELLANEA. 


THE summer meeting of the Iron and Steel Institute 
will take place at Birmingham, commencing on the 20th inst, 

Mr. James Dunn, Chief Constructor at the Admiralty, 
has been appointed Acting Director of Naval Construction, in the 
absence through illness of Sir W. H. White. 


Tue lengthening ‘of the North German Lloyd steamers 
Sachsen and Bayern having proved both successful and profitable, 
the Pfalz and the Trave are now to undergo the same process, 


Tue officials of the East London Waterworks Company 
reported, on Tuesday last, that since the previous Saturday there 
had been an increase in the volume of water stored in the various 
reservoirs of upwards cf 50,000,000 gallons. 


Reports of the final trial of the U.S. battleship Olympia 
show that the vessel maintained a speed of nearly 20 knots for 
four hours on natural draught. Her displacement at the time was 
900 tons heavier than when on her contractor’s trial, 7 


THERE is to be an International Naval Exhibition at 
Kiel from May to September next year. The spot chosen for the 
buildings is Wik Bay, the site of the proposed new harbour and 
free port at Kiel in connection with the new canal. The exhibition 
will comprise all products in any way conrezted with the navy and 
with sea or inland navigation, and is to give a complete historical 
review of the development and progress made in shipbuilding and 
kindred industries. The buildings and grounds will cover an area 
of about 350,000 square metres, 


ScuEemes for a new water supply for the borough 
of Shrewsbury, and the interception and disposal of its sewage, 
have been prepared by Messrs. John Taylor, Sons, and Santo 
Crimp, of Westminster. The water scheme involves the construc- 
tion of a large impounding reservoir, together with the necessary 
filter beds, pumping station, service reservoir, and necessary mains 
for obtaining a Ssvern supply. It is also proposed to carry out a 
system of intercepting cewers for the main drainage, which will 

ischarge at a central pumping station, from which the eewage 
will be pumped to land for purification, The schemes are 
estimated to cost about £85,000, exclusive of the cost of land. 


A Few months ago Mr. C. W. Bryant, engineer, R.N., 
who then was serving at Malta, invented a new type of gear for 
controlling the elevating and depressing of heavy ordnance 
mounted in turrets. The gear having been fitted to one of the 
45-ton guns on board the Conq battleship, at Devonport, 
Captain Hammond, with other gunnery experts, subjected it to a 
trial. The Naval and Military Record says that the results show 
that for elevating purposes the gear is perfect ; but owing to its 
slow action, it is not a success as a depression controlling gear. 
Mr. Bryant, who is now serving in the Ramillies, has been asked 
to suggest some modification of the gear whereby tho existing 
difficulty will be overcome, 


WE observe that the Admiralty still continue their 
practice of subjecting the companies of H.M. ships in commission 
to the annoyance of coaling on Sunday. Those who know what 
coaling on a man-o’-war is like—the coaling of merchant vessels is 
nothing in comparison with it—can understand that the constant 
repetition of this during manceuvres, year after year, constitutes 
a serious and tangible grievance of officers and men alike, It is 
not as if it was only done when absolutely necassary—during mimic 
warfare, of course, it would be so—and it is because it seems to have 
become the regular practice, no attempt to avoid it apparently 
being made on the part of the authorities, that we enter our pro- 

inst so i iderats a course, 


Tue Société Anonyme de Bonne-Espérance, at Lam- 
busart, in the Charleroi district of Belgium, whose coal concession 
of 115 hectares—288 acres—was granted in 1847, subject to a fixed 
royalty to the surface owner of 25 centimes per hectare—4d. per 
acre—and a proportional royalty of 2 per cent. on the net profit, 
is authorised by a. pr decree, under certain conditions, to push 
forward, at the level of 558 m., the mine workings from No, 1 shaft 
in the Grand Défoncement seam, into that portion of the Moignelet 
concession—124 hectares=306 acres granted in 1887 subject toa | 
fixed royalty of 10 centimes per hectare—while passing through 
the esponte—or thickness of bo m., 10 m. on each side of the 
boundary—that must be left bet two i forming the 
boundary between its concession and that of the Charbonnages 
Reunis de Ja Basse-Sambre, 

THE specifications for the 50 miles of road improve- 
ments in Morris County, N.J., provide for three c'a:ses of work : 
namely, Telford—or as Engineering News has it, ‘‘ telford ”—pav- 
ing and 6in. and 4in. macadam paving. The Telford paving is to 
have a foundation course of large stones, laid on their broadest 
sides, and covered with 24in. of 24in. broken stone, l4in. of 14in. 
stone, and a finishing course of screenings, The 6in. macadam 
will be composed of a 4in. bottom course of 2sin. stone, a second 
course of 2in. of l}in. stone, with such binding material as the 
engineer may approve, and a jin. top course of clean screenings, 
watered and rolled until a wave of water flows before the roller. 
The 4in. macadam paving will have a bottom course of 2hin. of 
2hin. stone, a second course of ltin. of ldin. stone, and a jin. top 
course of screenings. The roller is to weigh not less than 5 tons, 
in a width of 5ft. The bottom course may be of any hard and 
durable stone, the other course and screenings must be of hard and 
tough stone, 


Wuart German mining engineers call Bergmannstag, 
or Bergmannstage, a general assembly of mining engineers, will be 
held from September 10th to 12th next at Hanover. In the 
mornings of the 10th and 11th papers are to be read and discussed 
in the hall of the old Rathaus; and in the afternoon visits will be 
made optionally to the Ilseder Hiitte, and also the works—among 
others—of the Brothers Kirting, Herren Kénig und Ebhardt, Herr 
Dreyer, Herren Rosenkrantz und Droop, For the 12th an excur- 
sion is arranged to the Unter-Haiz, including visits to mines at 
Vienenburg, Ocker, and Rammelsdephiitte, while in the afternoon 
the members will proceed to Harzburg, where the assembly will be 
dissolved. A supplementary excursion is, however, arrap to 
the Ober-Harz. The President of the meeting is Herr Schrader, 
Gehimer Bergrat, or Privy Councillor for Mines ; and the inflaen- 
tial committee includes Herr Adriani, mine manager at Werner ; 
Herr Hoenigmann, Berwerks director, Aachen; Herr Koehler, 
O derbergrat, Chausthal ; Herr Mentzal, Oberbergrat, Schosnebeck 
and Herr Taoglischsbeck, Berghauptmann, Dortmund, while the 
general secretary is Herr Bergrat Huek, of Hanover. 


WE have received the August number of the Journal 
of the Royal National Lifeboat Institution. We are pleased to 
read therein that during the last thres years gocd progress has 
been made with the all-important system of electrical communica- 
tion on the coast for life-saving —— promoted by this excel- 
lent institution. The majority of the most dangerous parts of the 
coast of the United Kingdom are now supplied with telegraph 
wires and teleph cting the ard stations and postal 
telegraph offices, which are always available day and night for 
calling out the lifeboats and rocket apparatus, Several of the 
rock lighthouses and light-vessels have also been telephonically 
connected with the shore, and the third report, recently published, 
of the Royal Commission appointed at the instance of the institu- 
tion has strongly recommended further important connections in 
the same direction. Many lives have already been saved by life- 
boats called out by telephone and telegraph. The institution 
renews its appeals for funds, the want of which tends in some 
measure to cripple its work. Need we say that no institution is 
more worthy of support? During 1894 the total number of lives 
rescued was 790, a fact sufficiently eloquent to render any further 
words of ours superfiuous, 
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ELECTRIC TRACTION. 
(Concluded from page 120). 


ELEcTRIC TRACTION ON THE MINING BRANCH FROM MONTMARTRE TO 
THE BERAUDIERE, NEAR SAINT ETIENNE. 


Art Saint Etienne the Paris, Lyons, and Mediterranean Railway | 


possesses a branch line about 2840 yards—2600 metres—long, start- 
ing from Clapier Station, Saint Etienne, to Langeac line, and ex- 
clusively employed for the transport of coal coming from the 
following pits: Montmartre, Loire Mining Company; Saint 
Dominique and Ferrouilbat, Montrambert Mining Company. From 
Clapier station to Montmartre the line is straight, and has a 
gradient of 1 in 15—66 mm. per metre—and the train service is 
carried on on an inclined plane on which the descending trains are 
uniformly composed of eight loaded coal trucks, and the ascending 
trains of eight empty coal trucks, each ascending train being con- 
nected to each descending train by a metallic cable parsing over a 
horizontal drum fixed at the top of the plain. From Montmartre 
to Bérauditre, situated at the extremity of the line, where the 
Saint Dominique pits are, the greatest incline is 1 in 72—14 mm. 
per metre—and the service of trains was effected up to the 


conductor, on the main and branch lines, is 2953 yards—2700 
| metres, 
Electric locomotive.—See Fig. 25 and 26—On a two axled-carriage 
| frame has been fixed a platform which supports a small windowed 
| shed, the gauge of which has been fixed, according to the inner 
| dimensions of the passage through the Montmartre tunnel, after 
propping it with timber; in this shed, the electric motor and 
| governing apparatus have been installed. The motor is of the 
Hillairet Hugnet two-poled type, has a normal output of 25 
kilowatts in 720 revolutions per minute. It is series excited. The 
iron core of the armature is 14}jin.—360 mm, —diameter and 11}#in. 
—300 mm.—long. This motor governs by means of a gun-metal 
gr and cast iron } ecgyws wheel an intermediate shaft supported 
y two bearings fixed to the frame. A double co; inion, fixed 
on this shaft, drives two Gall chains, with closed links, each one 
of which in turn drives a cast iron cog-wheel fixed on either axle. 
The pattern wheel is keyed to the intermediate shaft, but the 
double cogged pinion is lost on this shaft. When the current is 
switched on to the electric motor the double pinion is coupled to 
the pattern wheel by a magnetic clutch of cast steel of the Bovet 
system. This method allows of the a a ay of the gear and 
does away with the necessity of applying brake-power to the 


| 
| 





beginning of 1894 by steam locomotives of the same type as those | dynamo when the locomotive is travelling either at full speed or 


























Nt 


Se— | 
See Iii Nell 
Pag vssbbantins babe | 


syutyy Subrtoaisy 

















Section A. 


axle is furnished with cranks and a system of connecting-rods and 
levers which drive on to the centre wheel. 

The rear pinion E gears with a | bevelled wheel F, whore 
axle is also furnished with cranks, which by means of a system of 
connecting-rods and levers drive the cogged pinions placed between 
the first and second axle inside the wheels, © centre of 
oscillation Reg wea, re of being fixed, is held in a normal 
position with a system of opposing s » clearly shown i 
Fig. 28. —— to this method, the Pocfiittione ot the miles 
with regard to the locomotive frame, which are inevitable whilst 
running, oy cause a very slight momentary horizontal displace. 
ment of the lever centres ; the teeth of the gearing wheels and the 
keyings have not got to support any great strains, and the speed 
of rotation of the electro-motor does not vary. This peculiar 
method of the levers causes their centres to incessantly oscillate 
backwards and forwards, from their average position, under the 
sole influence of the strains placed on them by the governing-rods, 
The electro-motor is of an altogether peculiar type—see Fig. 28, 
A large cylinder A of cast steel, 3ft, 114in.—1°2 m.—exterior 
diameter, and of 2ft.—50 ee thickness, is fitted 
internally with six radial arms of rectangular section, round which 
are placed the field windin The inner surface of these arms is 
bored to a diameter of 28hin.—725 mm, The cylinder is closed at 
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used for shunting purposes. Between Montmartre and Bérauditre 
are two tunnels, one of which, situated near the Montmartre 
station, has undergone frequent deformations, owing to move- 
ments of the earth, caused by the works carried on at the bottom 


of the mine which feeds the Montmartre pits. During the year | 


1893 fresh settlements were observed, which gave reasons to fear 
a total collapse ; it was then decided to prop up with timber 
164 yards—150 metres—the tunnel of Montmartre. 
work did not leave sufficient room for the ordinary locomotives to 


pass, it was resolved to install a system of electric traction from | 


the beginning of the tunnel. A generating station supplies with 
electricity a naked conductor, placed near the ground, at the side 
of the line, on insulated supports. A two-axled electric loco- 
motive weighing 14 tons 15 cwts.—15 tonnes—receives the current 
by means of sliding iron contacts hung from the frame and 


insulated from it by oak and ebonite supports. These contacts | 
are pressed by their own weight against the lateral conductor on | 
The current returns by way of the rails, which, | 


which they slide. 
ae insulated conductor, are connected to the dynamo at the 
works, 

Generating station.—The ere 
steam generator consisting of an o: 


station comprises :—(1) A 


Section E.F.G.H. 
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Fig. 25b—ELECTRIC LOCOMOTIVE 








Richemond type of 49°3-horse power—50 chevaux—with atmospheric | 
exhaust, running at 275 revolutions per minute. (3) A bi-polar | investigation of an electric locomotive, working either by adhesion | 
, of 30 kilowatts output, | alone or by adhesion and gearing with a rack combined. Although 
directly driven through flexible coupling by the steam engine, and | we are dealing with a scheme which will perhaps not be carried 


dynamo, of the Hugnet Hillairet t 


given a normal potential difference of 360 volts. (4) A distributing 
board, comprising a voltmeter, an ammeter, a lightning conductor, 
and two cut-outs, one for the insulated conductor, and the other 
for the return wire. 

Conductor.—The insulated conductor consists of a line of rails of 
82 lb, per yard—34 kilos. per metrerun—fixed on posts of paraffined 
wood, which in turn are fixed on horizontal sonalien beams resting 
on the ends of the sleepers. The upper portion of this 
conductor is placed 9in.—229 mm.—above the level of the rails 
and 12}in.—320 mm.—from the axis of the nearest rail, The 
conductor is situated sometimes on the right and sometimes on the 
left of the line. However, at any point where there are three 
junctions, the conductor which corresponds to the centre line is 
placed between the rails of that line, At the time of installation 
the ends of the conducting rails and also the fish-plates were very 
carefully cleaned, and between each fish-plate and the corre- 
sponding part of the rail a thin copper strip was interposed. This 
very simple method has sagan sufficient to insure excellent 
conditions of continuity. e current returns by means of the 
rails, which are fished in the ordinary way, and also by means of a 
copper wire }in.—6 mm.—in diameter buried in the , and 
connected to the rails from point to point, The total length of 


As the timber | 


d locomotive boiler of the | 
Crampton type. (2) A compound vertical engine of the Weyher | 


ELECTRIC LOCOMOTIVE E 2—Fig. 25—LONGITUDINAL SECTION 


by gravitation on an incline, The starting apparatus consists of a 
rheostat with a stops, whose lever is interlocked with 
another lever, which allows the direction of travelling to be 
altered by reversing the direction of the currents in the field 
magnets. Besides the above apparatus, placed in the glass | 
shed there are also an ammeter, a switch cut-out, a sound- 
alarm—which replaces the whistle—the governing handle of the 
handbrake, and finally a seat for the driver. The interior of the | 
| shed islit means by of four incandescent lamps, wired inseries. The 
electric locomotive, just described, draws from Montmartre to the 
| Bérandiére trains, consisting of eight empty trucks, at a speed of 
3°7 miles—6kilom.—per hour, when on an incline of ,—14 mm. per 
| metre—and at a speed of 4°4 to 5 miles—7 to 8 kiloms—the rest of 
| the journey. On the return journey it draws trains of eight 
loaded trucks, fat a speed of 5 to 6°2 miles—8 to 10 kilom.—per hour. 
The number of trains in each direction is 12 to 15, The electric 
traction has worked in a satisfactory manner between Montmartre 
and Béraudiére from the end of January, 1894, and there have 
been only two slight accidents to the armature of the electric | 
| motor, accidents due to causes independent of the system of | 
| working. The following conclusions have been arrived at:—(1) | 
That the daily consumption of coal is rather less than that of the 
steam locomotive used in the first place. (2) That rain and snow 
| do not injure to an appreciable extent the insulation of the 
| conductor, and do not in any way interfere with the working of | 
| electric traction, although the insulators are only composed of posts 
| of paraffined wood. 

Note.—Before the trains begin to descend the incline, the 
| conductor is covered with water falling from the trucks, th> 
| majority of which are loaded with washed slack, and the 1350 
| insulators, which support the conducting rail, are all more or less, 

buried in coal dust. In spite of these unfavourable conditions, 
| the total loss of current along the line is only about 5 ampéres, 


| SCHEME FOR A Rack ELEcTRIC LOCOMOTIVE ON THE NARROW 
GAUGE LINE OF FAYET ON THE Swiss FRONTIER — HAUTE 
SAVOIE 


The Paris-Lyons Company will shortly undertake in the depart- 


| ment of Haute Savoie the construction of a line of 3ft. 3gin.— 
| 1 metre gauge—extending from Fayet (Saint-Gervais-les-Bains) to 
| the Swiss frontier, passing ix at the foot of 
| Blanc. This line, which will 
| have very steep gradients, amounting to as much as 7,—90 





mnm.— 


| traction to be employed ; however, as in the district through 
| which the line runs there are a certain number of powerful water- 


| falls, which could easily be dealt with, it is probable that electric | 


| traction will be employed, as it could be easily applied in this | 
| particular instance. If it is decided to use electricity as a motive 
| power, either self-contained cars running alone or united in trains, | 
| or electric locomotives drawing trains in the same manner as | 
| steam locomotives, can be made use of. If the trains are to be | 
| drawn by electric locomotives it will be necessary to fix on the | 
| steep inclines a rack similar to those in use on other mountain | 
railways, for the adhesion alone would be altogether insufficient. | 
For this reason the Paris-Lyons Company have undertaken the | 


| out, we think it would be interesting to give asummary description 
of this scheme on account of its novel methods which might be 
applied in some other instance. This locomotive working only by 
adhesion is constructed to draw trains of 49 tons 4 cwt.—50 
tonnes—at a speed of 6°2 miles—10 kiloms.—an hour, along an 
incline of 7,—90 mm. per metre—and at 15°5 miles—25 kiloms,—on 
an incline of ~;—25 mm. per metre ; it is mounted on three axles, 
coupled to exterior bearings, and with cranks outside the lubricating 
boxes the wheels being 3°‘28ft.—l metre—in diameter. The 
distance between the end axles is 11ft. 9%in.—3'6 metres, The 
longitudinal girders exterior to the wheels are solidly cross-stayed 
at several points, and the frame thus formed cannot be thrown out 
of shape on account of gussets and iron cornices placed in suit- 
able positions. Fig. 27 shows the method pending the 
frame on lubricating boxes, Between the first and second axles 
are placed two cogged pinions, on the ‘‘ Abt” system, whose shafts 
are coupled, and which are a by a small special frame, 
resting on two bearings on the first axle, and on one central 
bearing in the centre of the second axle. A large electro-motor 
A, supported by two i B, is lengthwise under the 
longitudinal girders, At either of its ends is fixed a bevelled 
pinion, The fore pinion C gears with a big bevelled cog D, whose 











| regard to the collector of the cylinder. 


| extremity of the armature shaft. 


y ont | 
be 23°6 miles—38 kiloms.—long, will | 


per metre. Nothing has as yet been decided on the method of | 


either end by a cast steel plate, and joined to a tube concentric to 
the axis. This tube rests on one of the bearings B. Inside this 
field magnet cylinder is fitted an armature H, of 284in.—725 mm.-- 
diameter and 3ft. 3gin.—1 m.—long, furnished, with a collector I 
and mounted on a shaft L L, which passes through gun-metal rings 
placed inside the tubes of which we have spoken. Carbon brushes 
not represented in the figures are fixed to the inner sides, with 
The bevelled pinion C, 
which transmits the motion to the driving wheels, is keyed to one 
The bevelled pinion E, which 
transmits the motion to the cogged pinions—system Abt—is keyed 
to one extremity of the tube, farthest from the pinion C. The 
shaft of the bevelled , which gears with the _ E, is 
furnished with a slotted drum M, on which slotted drags worked 
by compressed air press. A special cock, placed near the driver, 
allows the pressure of the drags on the drum to be altered at will. 
Besides this cock, the principal manipulating mechanism placed 


| under the control of the driver is the following:—A reversirg 
| lever which alters the direction of the current in the field magnets ; 


a large starting rheostat, made on the same principle as those used 
for tramway purposes; a rheostat of eight stops, with which the 
strength of the exciting current can be varied. Finally, the 
ocomotive frame is surmounted by a windowed shed, of which 


Section KL. 


Fig. 26—ELECTRIC LOCOMOTIVE 


Fig. 28 gives an idea of the general aspect and disposition; this 
shed serves as a shelter for the driver and all the electrical and 
other different apparatus, The above system being employed, 
the following are the various operations necessary to be carried 
out by the driver when starting, stopping, regulating the speed, 
throwing the rack gear into action, and governing whilst working 
on the rack, 

(1) Starting on the rackless sections,—At the moment of starting, 
the brake of the slotted drum M having previously been loosened, 
the driver ensures himself that the reversing lever is placed in the 
right direction, and then switches the current on to the armature 
by working the starting rheostat. The armature remains steady, 
but the field magnets commence to revolve and sa acquire an 
angular velocity of 450 revolutions per minute—the voltage on the 
line being supposed to be equal to 500 volts. The current passing 
through the armature is very small, for the field magnet cylinder 
and all the gearing apparatus of the a Abt are doing no 
work, The driver then manipulates the brake cock of the slotted 
drum, which is gradually applied. The result is a couple opposing 
the motion of the field magnet cylinder, and consequently a similar 
couple, working in an opposite direction, which tend to make the 
armature revolve, and therefore also the three motor axles of the 
locomotive. The driver then applies more brake power on the 
drum antil a start is e. After this, the angular speed of the 
armature continues to increase, whilst that of the field et 
cylinder continues to decrease, The absolute total value of these 
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lar velocities remains, however, practically constant, and is 
equal to 450. Finally the field magnet is completely brought to 
rest, and the armature alone revolves at a speed of 450 revolutions 
er minute, which corresponds to a travelling speed of 15°5 miles 
-25 kiloms.—per hour. 

l 


loosed ; the driving strain being thus diminished, the train loses 
speed, but at the same time the angular of the field 
magnets rises gradually from z2ro, because, as we have seen, the 
sum of the two angular speeds is constant. There will come a 
time when the relation between the two angular speeds of the 
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—10 kiloms.—per hour, when the exciting current in the field 
magnets has a normal value. The driver is able to tell the exact 
instant when he ought to commence to apply the brake on the 
slotted drum by examining two s indicators corresponding, 
one to the armature speed, the other to the field magnet pee 
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Fig. 25a—ELECTRIC LOCOMOTIVE E2 


(2) Stopping on rackless sections.—In order to diminish the driving | armature and field magnets will be precisely equal to that which 
strain, it is sufficient to loosen the brake on the slotted drum ; it | corresponds with the equal tangential speeds on the rim of the 
must be understood that this action also suppresses the resisting | driving wheels and outer circumference of the Abt pinions, 












































































































































Fig. 27—ELECTRIC LOCOMOTIVE, SWISS FRONTIER LINE 











When this occurs the brake on the slotted drum is applied in a 
sufficient degree to prevent the speed of the train from farther 
decreasing, and the relation of the armature and field magnet 


couple, applied to the field, and the similar driving couple which 
is applied to the armature, 
(3) Passing from a rackless section to another with a rack.—In order 











Fig 28—ELECTRIC LOCOMOTIVE, SWISS FRONTIER LINE 


that the rack may be thrown in under favourable conditions, it is ; speeds is maintained constant until the rack is working, which 
necessary that at the moment when the rack is met by the pinions | will thus be effected without any difficulty. Directly the rack is 
that these should revolve at a speed which practically corresponds | thrown in it is necessary to completely loosen the brake on the 
to the actual travelling speed of the train. In order to obtain | drum, The apparatus for reducing the speed are fixed in such a 
this result, we yeti in the following manner :—When at some | manner that the speed of travelling whilst on the rack is equal to 
distance from the rackthe brake on the slotted drum is entirely | four-tenths of the speed on the rackless sections, namely, 6°2 miles 





Finally, it is possible to replace the work of the driver whilst 
applying the brake by an automatic mechanism which is being 
experimented on, and of which we think it would be useless to 
give a description. 

(4) Starting and stopping on the sections fitted with racks —In the 
racked sections the process of starting by employing the brake 
can no longer be applied, as the apparatus driving the mechaniem 
for adhesion and racking are worked simultaneously. So that the 
rheostat alone must be used. This is worked gradually, in the 
same way as onordinary tramways. Stopping also must be effected 
exclusively by the use of the rheostat. 

Remarks.—The process of starting by use of the brake has, over 
the process of starting by use of the rheostat, the advantage of a 
greater range, but the total expenditure of energy in the form of 
heat is exactly the same in the two cases. For this reason also 
the field magnets of the electro-motors have been made movable. 
One of the principal advantages of the motion of the field ets is 
that it is possible to use only one electromotor for — two 
mechanisms, which drive the adhesion wheels and the cogged 
pinions, and that this electro-motor will work with a normal excita- 
tion just as well at a speed of 15°5 miles—25 kiloms.—per hour, 
(normal speed when not working on the rack), as at a speed of 
6°2 miles—10 kiloms.—an hour, normal s whilst on the rack. 
As a result, the weight of the locomotive is also reduced relatively 
to the power obtained, 


Types OF ELEcTRIC LOCOMOTIVES INVESTIGATED AND 
CONSTRUCTED IN AMERICA, 

Locomotives of 29°5 tons—30 tonnes—of the General Electric Cum- 
pany.—At Chicego the General Electric Company exhibited a 
locomotive of 29 tons 11 cwt.—30 tonnes. This machine has two 
independent axles passing through the hollow shafts of the two 
armatures and fixed to these shafts by means of a flexible coup- 
ling. The field magnets are four-pole, and rest by means of spiral 














springs on a double T-iron frame attached to the lubricating 
boxes. Regulation of the speed is obtained in the same manner 
as employed on Thomeon-Houston tramways, by a suitable coup- 
ling of the motors with one another and with a variable resistance. 
The brakes and the whistle are worked by compressed air. For 
this purpose a small electric motor works an air compressor, and 
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maintains a constant pressure on the tank placed under the 
shelter. The principal dimensions of this machine are the fol- 
lowing :— 
bt a 2 
Total le ie 


. 29 tons 11 cwt. (30 tonnes) 
. lift. 6}in. (3°51 m.) 
18ft. Fi (5°53 m) 
Total width 8ft. 2}in. (2°51 m. 
Wheel base 6ft. 108in. (2°10 m 
Ths maximum tractive power at starting is, it appears, equal to 
14,330 1b. —6500 kilos. No information has been obtained as to the 
results of trials made with this locomotive. 

Electric locomotive of 39°35 tons—40 tonnes—of the General Electric 
Company.—The Ganeral E!ectric C »mpany have more recently con- 
stracted a second type of electric locomotive to do the same work 
as a steam locomotive of the same weight, as long as the speeds are 
not excessive and are not greater than 31 miles—50 gt 
hour. It is com of two four-wheeled independent trucks ; 
each pair of wheels is worked by a motor of the special ‘‘Thomson- 
Houston” system, with single reduction gear, supported on one 
side by the driving axle and on the other by the truck frame in 
ths same manner as in ordinary electric tramways. The normal 
power of this motor is 100 kilowatts, which represents the 
under part of the field magnets and armature of one of these 
motors. The framework of the track is com of longitudinal 
gi-ders and grouped tubes. Tae total weight of the frame and 
shelter is supported by elliptical springs resting on the lubricating- 
boxes. The Coker are cast iron with phosphor bronze bushes, 
The compartment used as a shelter for the drivers rests on springs 
fixed on the truck, and is held in position by means of guides. It is 
built of sheet iron and furnished with windows, placed in such a 
manner that there is a clear view in every direction. The speed is 
regulated as in the first type of locomotives by a suitable coupling 
of four motors with one another and with a resistance. Besides 
the working apparatus which operates these couplings and the 
reversing gear, there is in the shelter an air pump and all the 
nec accessories for working the Westinghouse brake. The 
rr dimensions of this locomotive are the following :— 

Weight.. .. -. 89 tons 7 cwt. (40 tonnes) 

Total height -) 

Total length . 

Total width .. .. .. 

Wheel base for one truck .. 

Diameter of driving whee's . 

BOE ks ke, Ka ee: oe we, ‘ee 
The tractive power at the moment of starting is, it appears, 
6 tons 6 cwt.—6100 kilos. No information has as yet reached us 
with regard to the results of trials made with this locomotive. 

Electric locomotive of Messrs. Sprague, Duncan, and Hutchinson.— 
This locomotive, experimented on by Messrs. Sprague, Dancan, 
and Hutchinson, was constructed during 1893 and 1894 at the cost 
of the North American Company. It is made in view of special 
conditions for the working and shunting of very heavy goods 
trains travelling at slow speed and necessitating a great tractive 
power. The mechanical parts of tbis locomotive and its frame 
were manufactured at Baldwin’s Works, Philadelphia. The 
armatures of the motors and other accessories were manufactured 
by the Westinghouse E'ectric Manufacturing Company. The 
frame is of steel; the guides of the lubricating boxes are ex- 
ceptionally high, and are fitted so as to receive four pairs of boxes 
finished with the ordinary fittin; The cast steel boxes are of a 
special shape, and have towards the interior projections which 
form a bracket supporting the field magnets of the motors, so that 
they servs to support the machine and also to centre the magnets 
with the armatures, The armatures are keyed directly to the 
axles. The wheels are 4ft. 7i°n.—1°400 metre—diameter. The 
total base of the machine is cqual to 14ft. 9in.—4°500 metres, All 
the wheels are connected by means of coupling connecting-rods. It is 
evident that in this system of locomotive thereareno spring supports 
or any part of the electro-motors. These electro-motors of the iron- 
clad, sometimes called ‘‘ Continental” type, are four pole, but 
pass only two field coils. The field magnets are compound 
wound, but the series winding is such that it exerts just 
sufficient influence to present an enormous increase of 
when the load drawn is very small. The armatures have slots, the 
bottoms of which are curved and the gap small. Each slot con- 
tains four wires, but there is cnly one turn of wire for each com- 
mutator strip ; the wires are placed in tubes encased in the slote. 
There are two brushes on each collector. The dimensions of the usefal 
part of the armature are:—Diameter, 304in.—775 mm.; length, 

in.—525 mm. There are 237 turns of wire on each armature. 
The total height of the pole pieces is equal to 3ft. 9jin.—1°150 m. 
—and the height above the rail is 5in.—125mm. Ata of 
225 revolutions per minute, which corresponds to 34°8—56 kiloms. 
—an hour, the motors have a voltage of 800. They can give 250 
ampéres without any exertion, so that at the above speed the out- 
= of each motor would be about 248°6-horse power—250 chevanx. 
ae tractive power at the moment of starting appears to be 
30,000 1b, —13,600 kilos. The speed is regulated in the following 
manner:—When starting the four motors are in series with one 
another, and with a variable resistance. Then the two groups of 
two motors in series are joined in parallel, and then the four 
motors are placed in parallel by means of the same rheostat, The 
switch which is meant to work all these operations is exceedingly 
large, and is worked either by hand or compressed air. The re- 
versing lever is interlocked with this switch in such a manner that 
it is only ible to alter the direction when the current is cut off. 
Basides the above apparatus there are ammeters, volt meters, a 
whistle worked by compressed air, a bell, lamps, and all ordinary 
fittings. The total weight of the locomotive is about 53 tons 13 cwt, 
—54,500 kilos. We have not been able to obtain any information 
with regard to the results obtained at the trials which were to have 
been carried out with this machine in the course of the year 1894, 

Electric locomotives of 88°77 tons—90 tonnes—experimented upon by 
the General Electric Company for the Baltimore and Ohio Railroad 
Company.—At the cost of the Baltimore and Ohio Railroad Ccm- 
pany, the General Electric Company have tested an electric loco- 
motive made to draw passengers and s trains through the 
underground crossing of the city of Baltimore. The tunnel is 
5*1 miles—5 kiloms.—long, and has a continual gradient of ;4; 
—8 mm. per metre. Locomotives of this type cught to draw on 
this gradient the heaviest trains, weighing 11 tons 16 cwt.—1200 
tonnes—at a speed of 15°5 miles—28 kiloms.—per hour. Under 
these conditions they will exercise a tractive power of 33,000 lb.— 
15,000 kilos.—and will develope an output of 1300-horse power to 
1400-horse power. The passenger trains will only weigh 492 tons 
42 cwt.—500 tonnes—at the most, and their speed will be 31 miles 
—50 kilom.—per hour. The | tives are posed of three 
trucks each, which have two axle motors. Each axle will be 
directly governed by a motor rege fae kilowatts at an angular 
speed of 70 revolutions per minute. e electro-motors resemble 
in their general conditions the last type of ‘‘Short” motors of 
which we have already spoken. The armatures are mounted on 
hollow shafts, concentric with the axles, and attached to them by 
a fioxible coupling. The field is a 6-pole one ; the whole weight of 
the motors is supported by the truck, so as not to be submitted to 
the shocks caused by unevenness of the line, The principal 
dimensions of these locomotives are the following :— 

Approximate weight 88 tons 12 cwt. (90 tonnes) 
Total height ss > 14ft. 2}in. (4°34 m.) 

» length a eee 50ft. 6}in. (15°40 m.) 

», width Ae 9ft. 6hin. (2°90 m.) 
Wheel base of one truck . 6ft. 9jin. (2°08 m.) 
| ee -. 838ft. 10in. (11°84 m.) 
Diameter of the wheels .. .. ..  5ft. 2in.(1°574 m.) 
Number of driving wheels .. .. 12 

The maximum tractive power will reach 59,500 Ib.—27,C00 kilos, 

The General Electric Company have constracted for experiment, 
in their works at Shenectady one of the trucks of this Jocomotive. 
We have received no information as to the results of the trials 
which have been made on these trucks at the works at 
Shenectady, 


6 30 m.) 
3ft. 4in. (1016 m.) 
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The author gives a long description of the Heilman locomotive, 
— has already been fully described and illustrated in our 
columns, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Concrete viaduct a the construction of a new steel viaduct 
on the Knoxville, Cumberland Gap and Louisville Railroad, concrete 
has been used i of stone masonry for the abutments and 
for the wy upon which the legs of the steel towers for the 
reason that stone masonry was. very expensive in that locality, 
while concrete would cost ee half as much and could be 
built by common labourers, e construction also was easier, no 
derricks being necessary to place the concrete, Steel plates were 
used for bridge seats and cap stones ; for the former, jin. plates 
were used and for the latter jin. plates 4ft. square were sub- 
stituted for coping. Common labour, costing only 1 dol. per day 
of eleven working hours, was used in placing the concrete, The 
south abutment is 26ft. high above the foundation, and is 25ft. 
long at the bottom of the face, with wing walls each 28ft. 6in. long 
on ~~ The north abutment is 27ft. high above the foundation, 
26ft. long at the bottom of the faco, and the wing walls are 26ft. 
6in. in length at the top. A batter of lin. to the foot was used on 
the faces and sides of the abutments, finished to a thickness of 5ft. 
at the bridge seat, and 3ft, Gin. at the top of the wing walls. The 

jiers are each 4ft. square or top, with a batter on the four sides of 
in. to the foot, and vary in height from 5ft. to 16ft. In most 
cases limestone rock was found at a depth of from 4ft. to 12ft, 
below the surface of the ground, and in these cases the batter of 
lin. to the foot gave a sufficient area for the base of the piers. 
In some of the piers, however, rock was not found at a reasonable 
depth, and a good earth foundation was used, the dimensions of 
the bottom being increased so that in no case the maximum 
pressure should be ter than one ton per square foot. Pockets 
of clay were found in the foundations in several places, and this 
material was excavated and the pockets filled with concrete. The 
moulds were of 2in. topgued and grooved plank braced by 2in. by 
10in. plank, and were built in place, For the piers, a square 
frame was dropped over the moulds and spiked to the posts. 
With the abutments, the moulds were built up as the work of 
laying the concrete progressed. Their inside surface was pai 
with a thin coat of crude black oil. As the batter was the same on 
all the piers, by the addition of a few planks to the bottom of a 
mould it was possible to use it for a number of piers. In the case 
of a foundation on earth, the pier was built in two parts, the 
upper portion with the same batter as other piers, and the lower 
with a sufficient batter to give the required area of foundation. 
Concrete was mixed in the proportion of one 4 of Portland 
cement, two of sand, and five of broken stone. e non-porosity 
of the concrete was shown as follows:—Wooden cores had been 
placed in one case in the concrete on account of the delay in 
receiving anchor bolts. When the abutment was completed, these 
cores were withdrawn and the holes filled with water, and covered 
with boards and twigs, and after the concrete had set well it was 
found that the difference in the levels of the water from day to 
day was not noticeable, A gang of sixteen men mixed and 
deposited in place about 40 cubic yards of concrete in a day’s work 
of eleven hours. Actual measurement showed that 1 cubic yard of 
ite well r d and set contained by volume one part of 
cement, two of sand, and five of broken stone, and was made up of 
1°25 barrels of cement, 10 cubic feet of sand, and 26°5 cubic feet 
broken stone. The total amount of concrete in the thirty-six piers 
and the two abutments was 926 cubic yards, costing about 7 dols. 

r cubic yard, as against 12 dols. or 16 dols. for stone masonry. 

e viaduct is a single track deck structure with five lattice spans 
of 70ft., and fourteen plate girder spans of 30ft. The towers are 
of steel, with rivetted connections. The viaduct is 800ft, long, and 
has a maximum height of 135!t. 











AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE members of the World’s Transportation Commission, under 
the presidency of Major Pangbourn, the American railway expert, 
have been touring the Australasian colonies during the past month, 
and have travelled over the entire railway system from West 
Australia to Brisbane, including New Z2aland and Tasmania. 
From Brisbane they take steamer to Hong Kong. From thence 
they proceed to Viadivostock, where they will be met by an envoy 
from the Czar, who will conduct them over the Trans-Siberian 
Railway as far as it is constructed, and then on to St. Petersburg. 

Until he had seen the New South Wales lines, Major Pangbourn 
considered the a! Aer railways the best system he had inspected. 
He speaks very eulogistically of the New South Wales railways, 
ranking them equal to the beet conducted lines in America, while 
South Australia comes next ; the Victorian and New Zealand rail- 
ways being hampered by political control, which he strongly con- 
demns as being fatal to successful railway administration. 

The Queensland Premier intends to re-introduce the Bill for the 
construction of railways on the guarantee principle during the 
coming session. It is intended to make the Bill more liberal in its 
provisions, to better conserve the interests of guarantors, and that 
no difficulty is expected in its come through Parliament, 

Much surprise has been expressed in commercial circles at the 
retirement of the three commissioners of the South Australian 
railways, whose seven years’ term of office recently expired. At 
an influential gathering convened in Adelaide on the subject of 
their retirement, expression was made of the eminently successfal 
result of their administration. 

The management of the railways has been handed cver to Mr. 
Alan Pendleton, the former general manager, under whose control 
the — were prior to the Board of Commissioners recently 
retired. 

As the term cf office of the Queensland Railway Commissioners 
is near its expiry, the Government has re-engaged Mr, Mathieson, 
the present chairman, as sole commissioner, 

From a return just published in Melbourne, it is shown that 
during the past three years 5300 employ é3 have been taken off the 
Victorian railways, the saving effected thereby being put down as 


£950,000 per annum. 

The line of railway from Southern Cross to Coolgardie, West 
Australia, 115 miles in length, has been open to tender, the lowest 
being that of Messrs. Wilkie Brothers for £64,125 13s, 7d., who 
are the successful tenderers. To make up for such an absurdly 
low price, it is expected the contractors intend to recoup them- 
selves by the carriage of goods during course of construction of the 
line, and before the time it is handed over to the Government, as 
enormous quantities of machinery and other goods are awaiting 
transit. 

The Government Statistician of New South Wales has published 
particulars of the import and export trade of the Australasian 
colonies during the year 1894, from which it is shown tha ithe trade 
cf New South Wales amounts to 82°76 per cont, of the total trade 
of Australasia :— 


Colony. segs 


15 801,941 


Exports. 
£ 
20,577,673 


Total trade. 
£ 

New South Wales 36,389,614 

Victoria... .. 

Queensland... .. 

South Australia . 

West Australia .. 


Tasmania .. 
New Zealand 9,231,047 


Australasia... .. «. 48,720,531 .. 62,315,432 .. 111,035,963 


The phenomenal Londond Id mine, Coolgardie, which 
cai pay a sensation at the thne of its eale to the Lord Fingal 








—$—— 


Syndicate, and was found tohave ‘‘ cut-out ” on development, has 
we are told, struck the lead, and is authoritatively stated to be 
as rich as the former discovery. This, if true, will be the m 

of farther developing the West Australian gold fields, as it will 
allay the anxiety that was being evinced that the mines were being 
floated for merely speculative purposes, 








THE IRON, OOAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 


THE iron business is opening briskly after the holidays, and this 
—Thursday—afternoon in Birmingham there was a good tono, 
The orders arriving from some buyers are equal to the average of 
the last three months, and colonial and foreign custom is wel] 
sustained. The continued buoyancy of the American markets js 
viewed with much satisfaction, and the impression is growing that 
there is a better autumn tradeinfrontcf us. Prices are improving 
somewhat, though competition is still very keen in many depart. 
ments, The iron boiler plate trade is the subject of severe com- 
petition from steel plates largely imported from the North of 
England and other outside districts. It appears from the official 
statistics that the boiler plate—iron—made in the Midland district 
in 1893 aggregated 3478 tons, while the output in 1894 was only 
3121 tons, a reduction of 357 tons ; and this year the figures con- 
tinue in the same direction. Oa the other hand, the production of 
railroads increased from 2694 tons in 1893 to 5206 tons in 1894, or 
nearly double, and the “> for 1895 of this kind of iron is 
opens to be still larger. arked bar prices continue to rule at 
£7 to £7 123, 61., second branded sorts £6, and merchant bars 
£5 103. Sheet iron prices still tend upwards, and some sellers 
quote as high as £6 17s, 6d. to £7 for sheets of 24 w.g., and £7 5s, 
to £7 15s, for 26 w.g. Common plates rule at £5 10s., angles 
£5 123, 64., rail rods £6 103., and gas tube strip £5 to £5 5:3, 

A rumour was current to-day that one of the district wrought 
iron tube firms had just booked an order for £13,000 worth of 
tuber, but my inquiries failed either to confirm or to deny the 
report. It was also reported that the American iron market is in 
so inflated a condition that American buyers have swept down 
upon Sweden in large numbers, and have bought up large 
quantities of iron and steel in the country. The local production 
of steel is increasing, and further extensions are contemplated at 
both the Earl of Dadley’s Round Oak Steelworks, and at the 
steelworks of the Staffordshire Steel and Ingot IronCompany. At 
the latter works preparations are about completed for the produc- 
tion of mild ities of steel, intended for rolling down in the 
district mills, in addition to the large sections of structural steel 
which have hitherto formed the bulk of the production. The new 
department is intended to compete with the mild steel now being 
imported into this district from the North of Eogland, South 
Wales, and other centres. 

Sarprise has been occasioned at the nature of tho accountants’ 
certificate to the Iron Trade Wages Board of the average eelling 
prices realised in May and Jane last. Contrary to expec'ation, it 
shows a considerable reduction instead of an advance. The exact 
amoont has not been allowed to transpire, but the return is below 
the £5 13s, figure of March and April. It has nevertheless becn 
decided to continue ironworkers’ wages at 7s. 3d. per ton for the 
next two months, Wages at the blast farnaces will also be without 
alteration for the same period. 

The programme of the meeting of the Iron and Steel Institute, 
at Birmingham, on the 20th, 21st, 22ad, and 23rd of this montb, 
which is now practically complete, includes visits to many indus- 
trial establishments in or near Birmingham, and these inspections 
of works are likely to prove very interesting. ‘T'he list from which 
members may make their selection includes the Electric Construc- 
tion pam the Great Western Engine Works, and Thomas 
Parker and Co,, electric engineers, all of Wolverhampton ; Stafford- 
shire Steel and Ingot Iron Company, Bilston ; Hamstead Colliery, 
Tangyes Limited, Elkington’s, Gillott’s, Oaler’s, Hardman’s and 
Cartland’s, the i m Gas Works, Birmingham Electric 
Sapply Company, Round Oak Iron and Steel Company, the Small 
Arms Factories at Small Heath and Sparkbrook, Brown, Marshalls, 
and Co., Taylor and Challen, and Webley and Son. As the date of 
the meeting approaches, increased attention is being shown in the 
appointment, and the whole gathering seems likely to be very 
ey ines of the Mines Drainage C 

@ pumping engines o! e Mines Drainage Commissioners 
continue to do very good work. Mr. anna Howl, chief 
engineer, reports that in the Tipton district the rainfall during the 
past month has been 3°75in., which is about normal for the month 
of July, The previous drought has now commenced to tell 
favourably upon the engines, the water pumped having diminished 
by a million wont daily. By the consent of the new proprietors 
of the Gospel Oak Coliiery, the dam in the main level between the 
Moat pumping engine and the Gospel Oak engine has been 
removed, thus establis a clear connection between the two 
engines. Mr. W. B, Collis, engineer for the Old Hill district, 
reports that the water raised in June was practically the same as in 
May, and was kept well down. Mr. E. B, Marten, surface engineer, 
states that the rainfall of Jaly approached the average for the past 
seventeen years for that month. These reports were adopted at a 
monthly meeting of the Commissioners on Wednesday last, 

A vexed mining engineering subject in the Dudley portion of 
the coalfield is at last about to be dealt with. A private meeting 
of the Quarry Bank Urban District Council, and a representatives 
of the property owners affected by local mining operations, has 
been held. Negotiations are in progress which may tend to sattle- 
ment of the difficulties that have arisen. The Earl of Dudley and 
his mining agent, Mr. Claughton, have visited Qu Bank, called 
at many of the houses in the area affected by the subsidences, and 
made personal inquiries of the occupants. His lordship’s visit is 

rded with great satisfaction in the neighbourhood. 

he new loop line, 14 miles, which the London and North- 
Western Company has laid down between Daventry and Marton, 
near Leamington, has been opened for passenger traffic. 1t isnot 
roposed to use the line for the Birmingham express service to and 
rom London until the embankments have settled. The line has 
been constructed by Messrs. Walter Scott and Co., of Newcastle, 
at a cost of over £250,000. The gradients are variable, and in 
some places steep, and the chief engineering features are viaducts 
over Daven and Braunston reservoirs, and a deep cutting 
through the lias formation at Stockton. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester. — A continued loll prevails throughout the iron 
market here, as regards new business coming forward, but both 
makers and manufacturers are for the most part well engaged on 
contracts already secured, and are, as a rule, sold as far forward as 
they care for the present. The position consequently remains 
= as strong as ever ; consumers are perhaps not taking their 

ull deliveries of the iron they have bought, and makers here and 
there have iron to sell for prompt delivery, which can be bought 
at the minimum quoted rates, but they are indifferent about book- 
ing forward, and there is no giving way whatever in prices. The 
position, taking it all through, is for the present one of waiting, 
consumers on with the iron they have already bought, pend- 
ing farther developments, and makers content to go on delivering 
on the contracts they have already booked, 

The Manchester iron market on Tuesda: ew go together only 
a thin attendance, with but a limited weight of business coming 
forward generally, but prices were fully maintained at late rates. 
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: tional where more than a small hand-to-mouth weight of 
be wiry ie jos now coming upon the market for n, but where 
business is put through buyers have to pay full rates. Lancashire 
makers are still quoting 483. 6d., less 25, for No. 3 foundry, deli- 
yered Manchester, and moderate sales are being made at this 


figare. Quotations for district brands also continue firm at the 
full rates of last week, 38s, 6d. for forge and 40s. for foundry, 
Lincolnshire, net cash, being the minimum sees for delivery 
here, with about 393, 2d. quoted for forge Lincolnshire, net cash, 
delive Wasington or Wigan, where the chief sales are 
made. Foundry Derbyshire remains firm at about 433, 6d. 
to 453 net cash delivered Manchester. For outside brands 
offering in this market there is a steady tone at recent quotations, 
with rather a tendency to harden if anything as regards Middles- 
brough, as much as 453, 4d. net cash having been got for special 
brands, with good ordinary brands not quoted under 44s, 10d. net 
cash, delivered Manchester; whilst in Scotch iron Eglinton aver- 


Association was formed with the object of promoting measures con- 
ducive to the protection and benefit of the trading interests of its 
members, and that the colliery owners and miners having their 
organisations, it was admi that the merchants should have 
some similar association, so as to be in a position to deal more 
effectually with matters affecting the trade, states that a large 
amount of work had cisely toon done. Farther important 
matters were now pending before the Railway and Canal 
Commissioners with reference to tae action of the rail- 
way companies in various ways, which required and were 
receiving the attention of the Association, At the last 
meeting it was resolved to empower the committes, either 
separately or in conjunction with others, to defend any action that 
might be brought cone’ apy membor of the Association by the 
railway companies for the recovery of siding rent ; a small com- 
mittee was also appointed to prepare a test cass to bring before the 
Railway Commissioners, and each member was requested to send to 
the tary without delay particulars of claims made by the 





ages about 45s. 6d. to 463. net prompt cash, delivered L 
ports, and about 48s, to 483. 6d., delivered Dock Quays, Manchester. 

There is for the time being rather a lull as regards new business 
coming forward in the manufactured iron trade, and makers have 
scarcely been able to secure the higher rates which in some cases 
were talked of last week. Lancashire bars are in some cases nomi- 
nally quoted at £5 53., but are still readily obtainable at £5 2s. 64., 
with Staffordshire bars also ranging from £5 2s. 6d. to £5 53, 
Mikers, however, are, for the most part, well sold for the present, 
and are indifferent about booking farther orders, especially for 
long forward delivery, for which in eome cases they are quoting an 
advance of 5s. upon present minimum rates, In sheets there is 
rather more doing, with prices firm at £7 to £7 23. 6d., and for 
hoops Association list rates remain at £5 153. for random, to £6 
for special cat lengths, delivered Manchester district, with 23, 64. 
less for shipment. 

In the steel trade a quiet tone still prevails, with low prices 
ruling, both for raw and manufactured material, hematites remain- 
ing at about 52s, 64. for ordinary foundry qualities, with some 
special brands quoted 53s. 6d., less 24 ; steel billets do not average 
more than £4 to £4 53., net cash, and pose ordinary qualities of 
steel bars about £6, delivered Manchester district, For stee 


+ 


railway companies. To accomplish these objacts, a larger fund 
would, however, have to be raised than had hitherto been necessary, 
and an appeal is co uently made to the merchants throughout 
the country for immediate subscriptions to a special defence fund, 
from which grants could made as required to the central 
— representing that and other associations thoughout the 
country, 

Barrow.—Toere is a firm tone in the hematite pig iron trade, but 
the amount of actual business doing is very small for consumptive 
purposes, Some business has been done by spsculators, who have 
run 1620 tons into stock, and warrant stocks now represent 223,991 
tons, or an increase of 53,513 tons since the beginning of the year. 
Prices are firm at 45s, 4d, cash sellers and 453. 34. buyers. Makers 
quote 45s. 6d. to 463, for parcels of mixed Bassemer numbers, net, 
f.o.b, Oualy 30 furnaces are in blast, compared with 35 in the 
corresponding week of last year. 

Iron ore is in poor reques;, and raisers hold but few contrac‘s. 
Prices are steady at 9s, per ton net at mines for ordinary sorte. 

Steel makers are short of orders, and the mills are irregularly 
employed. The outlook is not cheering. The Barrow Steel Com- 
pany has failed to come to terms with its men on the /question 
of a reduction in wages, and has given notice in consequence that 





boiler plates £6 has still to be taken in business of any . 
although makers are mostly asking £6 23. 64., delivered in this 
district. A few snall orders are being secured in steel cotton tie 


they will close their works on the 17th inst. for an indefinite 
period. The mills at the West Cumberland Works are only 
tely employed. 





hoops for shipment to America, but only at lly low 
figares. 

_* the metal market a moderate business comes forward, but 
quoted list rates for manufactured goods remain unchanged, the 
anticipated farther advance not having yet been put into effect. 

There is still no really material change to report as regards the 
position throughout the engineering industries in the district, the 
improvement continuing very slow in developing. The tendency, 
howeve>, is towards a ual but steady increase of activity. 
The branches which appear to be the best off for work are 
stationary engine builders and machinists, who as a rule are fairly 
well supplied with orders, and boilermakers generally have now 
about an average amount of work in hand—a decided improve- 
ment —— come over the above trade during the last couple of 
months. n other departments establishments remain but 
moderately off for work, although here and there in special cases 
‘ machine tool makers are moderately busy. 

Messrs. Crossley Bros, have just sent out the first of their 
50-horse nominal single - cylinder engines, indicating about 
150-horse power, which is the largest single cylinder-engine the 
firm has constructed. This engine is going to Sunderland for 
dry-dock pumping, and Messrs, Crossley have other engines of the 
same siza on order for similar work. e firm has also in hand a 
number of important electric light contracts, chiefly for the largest 
sizes of their single-cylinder engines with heavy fly-wheels to run 
at a high speed, and have also secured contracts for several electric 
light stations abroad, for which the firm’s double-cylinder engines 
will be employed. With regard to Messrs. Crossley’s oil engines, I 
may add that further simplifications have been made, the treadle 
movement for heating the lamp being dispensed with, and a patent 
measurer has been introduced to regulate the charge of oil to the 
vaporiser, 

e other day I had an opportunity of ins: g a simple but 
ingenious ment for increasing the heating efficiency of 
boilers, and at the same time securing economy in the consumption 
of fuel, which is being introduced by Messrs. Norris and Sop, of 
the Atlas Works, Stalybridge. This arrangement, which is 
known as Makin’s patent heat accumulators and transmitters, 
and is applicable to Lancashire, Cornish, and Galloway boilers, 
consists of cast iron blocks about Qin. long by 5'n. high and 
ljin. thick, with which the bottom half of the flue is lined, 
commencing a short distance behind the back bridge of the 
furnace and continuing to the end of the boiler, from seven 
to ten tons of these heaters being placed in a Lancashire boiler 
with two flues, Deflecting plates are fixed in the upper part of 
the flue, so that as the gases come over the back bridge they are 
deflected and brought into contact with the heat accumulators, 
and the heat is thus transmitted to the water round the lower half 
of the flue, Three special advantages are claimed in the oer 
tion of these heaters. In the first place, as the pressure on the flue 
due to displacoment is upward, the weight of the cast iron blocks acts 
asa ballast and strengthens the boiler; secondly, as the heaters 
increase the heating power of the bottom part of the flue, they 
give quicker circulation of the water and reduce the strain due to 
unequal expansion of the top and bottom parts of the flue, thus 
prolonging the life of the boiler; and thirdly, of necessity they 
reduce the coal bill, whilst another advantage they possess is their 
ee ey when the fires are banked and the dampers 
down. ese heaters have been tried on several boilers in the 
Manchester district for the last eighteen months, and I am in- 
formed that, in the case of some of the boilers which have been 
recently examined by the insurance companies, satisfactory reports 
have been made as to their condition. 

The coal trade remains very depressed, and no appreciable im- 
provement is looked forward to during the present month, which 
is usually a very unsettled period, owing to the holiday stoppages 
of works in the various manufacturing districts, which for the 
time being necessarily cause a considerable restriction of re- 
quirements for iron-making and steam a The position 
as regards the better qualities suitable for house-fire pur- 

es remains nominally unchanged, colliery proprietors hold- 
ng on to present rates until winter requirements bring 
forward an increased weight of business. The commoner descrip- 
tions of round coal for steam and forge aye mg continue a 
complete drug upon the market, and although there is perhaps no 
quite such keen competition from other districts, many of the York- 
shire collieries being now fairly busy with shipments, prices are 
still cut excessively low to move off anything like —— 
promptly, and at the pit mouth 63. per ton represents a full average 
figure for good qualities of steam and forge coals for inland 
requirements. The present limited output of slack meets with a 
ready sale, there being a ecarcity of engine fuel to meet the 
requirements of customers at many collieries ; but at others there 
are still considerable stocks upon the ground, which readily supply 
deficiencies in other quarters and check any upward move in 
rices, which do not more than remain steady at about 3s. to 3s, 6d, 
or common slack and 4s, 61. to 53. for better qualities, 

“In the shipping trade prices rule excessively low, 7s. 3d. to 
7s. 6d. being about the average figures for ordinary steam coal 
delivered Garston Docks, or the High Level, Liverpool, loca 
collieries who hold out for any apprecia goss sro figures than theee 
being for the most part unable to secure ess at all, 

As a result of the Conference of representatives of Coal Traders’ 
Associations to which I referred last week, and which was held in 
Manchester on Friday, a circular has been sent out to the trade 
throughout the country by the Manchester and Northern Counties 
Aswaaticn. This circular, after setting forth that early in the 
year 1893 the Manchester and Northern Counties Coal Traders’ 





Shipbuile ers and engineers are short of work, and are having to 
pey off a number of hands for whom there is no work at present. 

he strike of engineers at Barrow is still going on, as the engineers 
and shipbuilders have not as yet determined to whos: lot the work 
in dispute shall fall in the future, 

Coal and coke are in very small demand, p-ices being unchanged. 

Shipping is very quiet, and exports of pig iron from West Coast 
ports during the past week have only represented 4246 tons and of 
steel 5118 tons, compared with 9605 tons and 10,909 tons respec- 
tively in the co onding week of last year. The aggregate 
shipments to date this year represent 173,104 tons of pig iron and 
213,414 tons of steel, enti with 229,663 tons of pig iron and 
233,013 tons of steel in the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Bank Howipay is felt at the pits as in the towns, and still more 
in the em, works at the east end of the city. Aout four days a 
week are being given in the South Yorkshire collieries, and a con- 
siderable number of men are out of employment owing to the 
difficulty experienced in working the Parkgate seam at a profit, 
through the low prices ruling for steam coal, The new locomotive 
coal contracte, which have now been operating four weeks, do not 
make more than 7s. per ton. e North-Eastern Railway 
Company, whose last year’s rate was 7s. 6d. per ton, will be 
able on the conclusion of the twelve months’ contracts to obtain 
supplies even under 7s. per ton. At the Manchester, Sheffield, 
and Lincolnshire Railway Company’s annual meeting last week the 
chairman was able to announce a saving of £20,000 on the year 
through the cheapness of locomotive fael. Other railways will 
benefit to a still greater extent. An average business is hardly 
being done with London and the Southern and Eastern markets 
generally. Silkstone coal, in the best qualities, runs from 83. to 
83. 6d. per ton; secondary samples, 7s. to 7s. 6d. per ton at the 
pits ; Barnsley softs are at 6s, 94. to 7s. 6d. per ton ; thin seam 

ing procurable at 63. to 63, 6d. per ton in quantities at the 
pits. Steam coal, for export, is in good request. Local 
collieries working the best thick seams are making large 
shipments to the Baltic ports, the business done from Hall and 
Grimsby being particularly good, while a fair amount is re- 

rted with Goole, Quotations for Parkgate are from 6:. 9d. to 
Te. 6d. per ton, secondary grades coming in at 6s. to 6s, 6d. per 
ton at the pits. Although gas coal is in slightly better request, 
supplies are so abundant that any hope of a material advance is 
out of the question at present. From 63. to 7s. per ton is now 
being obtained. In manufacturing fuel prices vary from 4s. to 53, 
per ton for good riddled slack; pit slack, 23. 3d. to 2s 6d.; 
smudge, ls. per ton ; coke, according to quality, is saleable at 93. 
down to 7s. 6d. and 7s. per ton. 

The improvement noted in the iron and steel trades is main- 
tained. Hematites are being freely sold at 5ls. to 533. 6d., 
according to brand, while Lincolnshire forge iron realises 37s. 6d., 
all at Sheffield. Bassemer steel billets cf special carbons used in 
the home trades are at £5 7s. 64. per ton. Railway material is 
being more inquired after, and a revival in the demand for wheels, 
tires, axles, and springs is urgently needed. The movement in 
shipbuilding does not affect Sheffield to any great extent, except 
in specialities in furnaces and Serve tubes. The boiler makers are 
well employed. It is reported that steel, in the higher qualities, 
is being purchased more readily on German account. 

Several of our leading manufacturing firms are being not a little 
exercised over trade action taken in Germany. No fewer than 
sixteen local houses, all well known in the principal markets of the 
world, have had registration of their trade marks refused in 
Germany. This action by the Germans is regarded as a direct 
reply to the restricting operations of the Merchandise Marks Act. 
It is no secret that that Act is strongly resented by the Germans, 
and that its rigid application prevents many of the practices which, 
before it became law, were far too common. It is not intended to 


sit down quietly and submit to non-registration. A test case is 
about to be taken, and the strong hope is that it will be successful. 


A year ago one of our best and largest houses was refused regis- 
tration in a class of tools in which they had a most extensive con- 
nection, both in Germany and the surrounding markets, On the 
refusal of their trade mark, they were required not only to cease 
striking it on these tools, but to call in all goods of that description 
that were in the German Empire. It is hoped that a very strong 
remonstrance will be made against these attempts to deprive 
Sheffield manufacturers of their just rights in trade marks, which 
are known in almost every market in the world. 
Continuous reports are reaching me of the improvement in trade, 
A leading house with a one Australian connection has during the 
last ten days received some very good orders, and in other 
quarters similar accounts are -_ of recovery in that direction. 
Files have been in particularly large request. A Sheffield house 
with an almost exclusively continental trade reports the receipt of 
very good orders from various European countries, and particu- 
larly from Russia. Of late Russia has been a remarkably pro- 
ductive market for files, notably Messrs. Thomas Firth and Sons, 
who have been successful in booking exceptionally ho ay orders, 
one being for 30,000 dozens. In saws the home market is dull, but 
some good foreign orders have come in, Russia placing considerable 
uirements for circulars and cross-cuts. So far the Japanese 
pe re mentioned in the ne pers, for war material, have not 
been heard of in the Sheffield ot, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A very fair business has been done this week in the iron and 
allied trades of the North of England, the prospects are encouraging, 
and the tendency of prices is upwards in nearly all branches. 
The situation of sellers of pig iron has been strengthened by the 
issue of the Cleveland ironmasters’ returns for July, which were 
quite as favourable as had been calculated upon, showing that the 
consumption continues to exceed the production as far as regards 
Cleveland iron, and this is the fourth consecutive month that such 
has been the case, an experience the reverse of that which wes 
reported during the corresponding period of last year. The 
decrease in the stock of Cleveland pig iron was not last 
month—only 3532 tone—but it is to be borne in mind that 
July is usually a quiet time. Makers did be well, as they 
reduced their unsold stock by 10,762 tons, but the stock in the 

ublic stores was increased by 8216 tons, it is believed second 

ds, who have lodged iron there in the expectation that they 
will be able to sell it to greater advantage during the autumn. 
The total quantity of Cleveland pig iron in stock at Jaly 31st was 
296 812 tons, of which makers held unsold 138,142 tons. The pro- 
duction cf Cleveland pig iron reached 114,585 tons—494 tons 
decrease on June—and of hematite, &<., pig 122,747 tons—672 tons 
increase, the total, 237,332 tons, being 178 tons more than in Jane. 
At the close of July, out of 141 furnaces erected in the North of 
England, 84 were in operation, against 85 at the end of 
June, and of these 45 were producing Cleveland pig iron, and 
39 hematite, &:., there being a decrease of one in the number 
of furnaces on hematite, &. A year ago 10 furnaces 
more were in operation. During the month Messrs. Bolckow, 
Vaughan, and Co. blew in a furnace at the Lickenby Ironworks, 
but ceased operations with one of their Middlesbrough furnaces, 
The Seaton Carew Iron Co. have also blown outafurnace. Since 
the statistics were issued the Normanby Ironworks Co. has 
stopped two furnaces, so that all the three furnaces are now idle, 
The two furnaces are, however, only stopped temporarily on 
account of accidents—in one case the bell has fallen in—and as 
soon as repairs are effected operations will be resumed. Thus at 
the date of writing only eighty-two furnaces are actually at work 
in the district. 

The exports of iron and s‘eel from the Tees in July were con- 
siderably above the average; they were, as compared with the 
previous month and the corresponding month last year :— 














Manufactured 
Pig Iron Iron. 1. Total. 
Tons. Tons. Tons. Tons. 

Foreign 69,358 8,004 .. 20,818 89,180 
Coastwise .. 87,780 7,652 .. 1,738 47,165 
Total 98,138 15,656 22,551 .. 186,345 

July, 1894.. 86,565 13,820 .. 21,755 .. 121,643 
June, 1895.. 98,082 8,822 .. 20,273 .. 122,177 


One remarkable feature is the large amount of hematite pig iron 
that was shipped, no less than 21,763 tons out of last month’s 
98,138 tons consisting cf that, whercas the quantity shipped in 
Jaly last year waz cnly 14,123 tons. The greater part of the 
hematite iron exported is sent to Russia and Italy. Altogether 
Rassia had 22,265 tcns of iron and steel from the Tees last month, 
of which 18,110 tons were pig iron ; Germ ny, 17,250 tons ; India, 
12,944 tons, of which 10.387 tcns consisted of steel rail- 
way material; Italy, 11,674 tors; and S:otland 28,296 tons, 
If the 8171 tons cf Cleveland pig iron which was exported 
—nearly all to S:otland—from Skinningrove be added to the ship- 
ments from the Tecs, then the quantity of pie iron shipped by the 
Cleveland ironmasters would reach 106, tons. There can be 
no valid reason now why the Ironmasters’ A<sociation should not 
in their official retarns take account of these Skinningrove exports, 
The advisability of their doing so will become still more apparent 
when the Skinningrove Company has four furnaces in blast 
instead of two. It is erecting two more furnaces, about the 
first that have been built in the Cleveland district since 1875, 
Shipments in August from this district promise to be very heavy, 
over 9000 tons of pig iron alone being exported pray mem 4 
largely to Cronstadt and Stettin, besides rails and railway mate- 
rial to Australia. A considerable number of large steamers are 
now in the Tees loading for India, Japan, and Australia, 

About a year ago the Normanby Ironworks Company, following 
the example of three other firms of blast furnace owners in the 
North of England, adopted the eight hours’ day, the men being 
very enthusiastic about the new system, which was introduced on 
their own application. It has now, however, been found necessary 
to abandon the scheme and 1evert to the twelve hours’ day. 
The alleged cause of the abandonment is certainly not creditable 
to the men, and they may b’ame themselves that the system 
has not been continued. Their own carelessness, it is said, has 
brought about the return to the old régime, as they are most irregu- 
lar in their attendance at the works, and many when 
they did turn up were in an intoxicated condition, the 
result being that often the iron was spoiled in the making, and 
extra labour was needed to break it up, and put it into the furnace 
again, The management frequently warned them about their 
inattention to their duties, but many shifts continued to be missed, 
and there was no chance of obtaining substitutes, as few men pro- 
vided themselves for spare shifts. eir drunkenness resulted in 
serious loss to the firm. The experience of the firm was that the 
men worked much less regularly, and were less temperate under 
the eight hours shifts than they had been under the twelve hours, 
the cost of working was considerably inc: , and neither were 
the quality or the quantity of the output improved as it was 
expected it would be, There was, therefore, no alternative but to 
go back to the old twelve-hoar system, and the men have only 
themselves to thank for this, A serious blow has been struck at 
the movement which the Cleveland Blast-far ’s Associati 
are carrying on to establish the three-shift system,and will confirm 
the members of the Ironmasters’ Association in their non-possumus 
attitude, especially as one of the other three firms is said to be 
anything but satisfied with the rasalts of the change, 

The price of No. 3 Cleveland G.M.B., pig iron is now 363, 3d. per 
ton for August delivery, and not much can be had at less, though 
in the early part of the week some business was done at 
Consumers readily offer 363. 3d. for delivery up to the end of the 
year, but as the tendency of prices is upwards, makers hesitate to 
sell so far ahead, especially when consumers do not offer more than 
they will pay for prompt iron. Cleveland warrants have been 
fluctuating more than usual, but have not influenced the general 
market. They closed last week at 363, 6d. cash, but on Tuesday 
there was a drop to 36s, 34d., and on Wednesday to 363. 24d., 
closing on that day at 36s, ld. No, 1 Cleveland pig iron is quoted 
at 37s. 9d.; No. 4 foundry, 35s. 3d.; grey forge, at 343, 3d. ; 
mottled, at 333, 94. ; and white, 33s, 3d. per ton for early delivery, 
but some sellers have done business at 3d, less, Mixed numbers of 
East Coast hematite pig iron have been advanced to 433, 64. per 
ton for early delivery, a figure which is still cheap compared with 
the price of hematite pig made in other districts, and the difference 
in price between East and West Coast iron certainly does not 
represent the difference in quality. The prospects for makers of 
local hematite are very favourable, and it is now believed that the 
deliveries considerably exceed the production, but no definite 
information on this point can be given, as statistics of the stocks are 
not collected. 

The steel trade is showing very favourable features ; works as a 
rule are well occupied, and demand is good, especially for plates 
and angles, the makers of which firmly adhere to their advanced 
quotations, which are £4 17s. 6d. for ship-plates, £5 17s, 6d. for 
boiler-plates, £5 23. 64. for girder-plates, and £4 lds, for ship 

les, all less 24 per cent, discount and f.o.t, 

‘he directors of John Spencer and Sons, Newburn-on-Tyne, will 
recommend to the annual meeting of shareholders the payment 
of a dividend of 4 per cent, per annum, 
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Steel railmakers in this district are doing as well as their com- 
pstitors in any other district; indeed, they are more fully occupied 
than in most centres, and the exports have lately been large to 
Iadia, Australia, Danmark, and Rassia. The quotation for heavy 
steel rails is firm at £3 153, net at works. 

The finished iron trade, thovga not so dull as it has for long 
been, is still very quiet. Shipbuilders and engineers report a con- 
tinued improvement in trade, not only marine, but also locomotive 
engineers, The North-Eastern Railway Company is not only 
recommencing full time at the North Road Works, Darlington, 
but at York the men are also put on full work from this week. 

The amount of money in the te claimed as compensation 
under the Employers’ Liability Act by the sufferers from the 
resent boiler explosion at the Radcar Ironworks, amounts in the 
aggregate to £3600. Overtures have been made to the Relief 
Fund Committee, with a view to a portion of the fund bein 
devoted to purposes of litigation, but the cemmittee have decid 
that this would be a perversion of the fund, and objectionable to 
many of the subscribers. Therefore, they have declined to sanction 
the expenditure of any of the money entrusted to them for the 
relief of the distressed widows and orphans other than in direct 
and immediate assistance. 

There is on foot among the members of the Darlington Town 
Council a movement to confer upon Sir David Dale, Bart., the 
freedom of the borough, because of the services rendered by him 
in the interests of commerce, both nationally aud locally, and 
especially by the establishment of Boards of Conciliation. 

he half-yearly report of the directors of the North-Eastern Rail- 
way Company states that during the past year the net receipts 
were £1,374,680, or £72,383 less than in the corresponding 
half of 1894, and their train mileage, which was 13,272,461, was 
302,140 miles less than in the first half of 1894. The gross receipts 
fell off by £139,923, the decrease being attributable partly to the 
general depression of trade and partly to the exceptionally severe 
and prolonged winter. All the engineering works in hand are 
making satisfactory progress, 

The coal trade of Durham is very slack, and prices so unsatis- 
factory that it is not surprising that the coalowners have sought a 
reduction of 74 per cent. in wages. The Northumberland coal 
trade is active, but no advance in prices can be secured, and best 
Northumberland steam coal is still at 83. 9d. per ton f.o.b., a figure 
considerably below that of this time last year, but competition of 
other districts is keener. Coke is maintained at 12s, 3d. per ton 
delivered equal to Middlesbrough, but there are not many contracts 
now being made. Wages of colliery enginemen and firemen in 
Northumberland are to be the same for the ensuing three months 
asin the past quarter. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was closed on Monday, the Bank 
Holiday. It had been comparatively firm at the end of last week, 
but on its re-opening on Tuesday the tone became very depressed. 
There was by no means a large business done, but the prices of 
Scotch warrants fell away about 3d. per ton, and Cleveland and 
hematite iron were somewhat lower. As the week advanced the 
market did not show much c . There was less speculative 
interest manifested than for several weeks past. It would almost 
seem as if the reports coming from America as to the improvement 
in business there had been somewhat exaggerated, with a view to 
market —— At any rate, their effect upon legitimate 
business here has been very small. 

The output of Scotch iron is fully maintained, there being 76 
farnaces in blast in Scotland, and all now in full operation. There 
is little change in the public stocks of pig iron. A steady demand 
exists for hematite pig. 

The prices of Scotch makers’ iron are as follows:—G.M.B, 
f.o.b. at Glasgow, No. 1, 46s. 3d. per ton; No. 3, 44s. 34.; Carn- 
broe, No. 1, 47s.; No. 3, 44s. 6d.; Clyde, No. 1, 49s.; No. 3, 46s.; 
Gartsherrie, Calder, and Summerlee, Nos. 1. 503. 6d.; Nos. 3, 
46s. 6d.; Coltness, No. 1, 523. 6d.; No. 3, 493.; Glengarnock at 
Ardrossan, No. 1, 49s. 6d.; No. 3, 45s.; Eglinton, No. 1, 463, 64.; 
No. 3, 44s. 64.; Dalmellington at Ayr, No. 1, 46s.; No. 3, 44s.; 
Shotts at Leith, No.1, 52s. 64.; No. 3, 49s.; Carron at Grange- 
mouth, No. 1, 54s, 6d.; No. 3, 49s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 4980 tons, compared with 2564 in the corresponding week of 
last year. There was despatched to Holland 560 tons, Canada 125, 
India 285, Australia 95, France 40, Italy 510, Germany 355, China 
and Japan 400, other countries 222, the quantity sent coastwise 
being 2388, against 1152 in the same week of 1894. 

The finished iron and steel trades are quiet, there being a 
moderate demand for malleable iron and a good and steady con- 
sumption of steel, mainly for shipbuilding purposes, 

In the coal trade there is more appearance of animation ; the 
demand on the part of inland consumers is improving now that the 
trades holidays are in most districts about over, and the shipments 
are increasing. The aggregate clearances from the whole of the 
Scottish ports amount to 189,882 tons, compared with 166,256 in 
the preceding week. There is a better feeling in the different 
coal markets, and generally it is thought that the long-existing de- 
pression may now be about to give place to a better state of 
things. The prices of coals ict at Glasgow are :—Main coal, 
53. 10d. to 6s.; eplint, 6s, 34.; ell, 63, 9d. to 7s.; and steam, 7s, 6d. 
to 7s. 94, per ton. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Last week proved a good week in steam coal all round. From 
the Cardiff ports 335,000 tons were despatched, being an increase 
of 55,000 on the preceding week. From Newport, Mon., 61,342 
tons went foreign, and 20,340 tons coastwise, while Swansea 
shipped 38,357 tons. This included 6118 tons for San Francisco, 
Since then there has been the usual inactivity accompanying a 
bank holiday, and the total of the week, output and ship- 
ment, will very likely be a small one, for up to mid-week 
most of the colliers were in the streets, and Cardiff 
offices were only feebly manned. Patent fuel continues to be in 
steady demand both at Swansea and Cardiff. Swansea shipment 
last week was 12,000 tons, principally to France, Spain, Italy, and 
Algeria. Italy alone took 4710 tons, Coke is indicating an im- 
provement at Cardiff at last prices, Pitwood is now coming in 
more freely, and, as I expected, prices are showing a drooping 
tendency, and forward bookings are offered for the week at 17s. 34. 
to 17s. 61, The latest prices for best steam coal at Cardiff are 
10s. 3d. to 103. 6d.; seconds, 93. 3d. to 9s. 9d.; best dry coal, 
9a, 3d. to 93. 64.; seconds, from 8s, 9d.; Monmouthshire, 8s, 3d. 
to 83. 6d.; seconds, from 7s. 9d. to 83.; best small steam coal, 
4s, 9d.; seconds, 4s, to 4s, 64.; drys, from 33. 9d. 

House coal shows no improvement, and another month of slack- 
ness is tolerably certain. Very few home collieries show any 
activity. Prices remain in the same groove. Best house is offered, 
Cardiff, from 93, 6d.; No. 3 Rhondda, from 93.; brush, 7s. to 7s. 3d.; 
small, 6s. 3d. to 63, 6d.; No, 2 Rhondda, 7s. 6d. to 7s. 9d.; through, 
63, 3d, to 63. 6d.; small, 33. 9d. to 4s. 3d. Swansea coal prices 
are:—Steam, from 9s. to 93, 6d.; seconds, 8s. to 93.; bunkers, 
according to quality, 7s. to 93.; small, 4s, 3d. to 4s, 94.; bituminous 
coal, No. 3 Rhondda, 102. to 10s, 3d.; through, 83. 3d. to 8s. 9d.; 
anthracite, 83, 9d. to 123., according to magg | and selection. 

Patent fuel, Swansea, 10s. 3d. to 103. $a. ron ore, Tafna, 11s.; 
Rubio, 11s, 3d. to 11s, 6d. Pitwood, 17s. 94, Coke, furnace, from 
12:,; best foundry, 16s. to 17s. 

The improvement in the iron and steel trades notified of late 
continues, and though not very marked, it is acceptable. It is 
uaderstood that some rail orders have been booked in the district, 





and a better demand for steel bars is setting in. All the principal 
works have been getting in large eo of iron ore during 
the week— Blaenavon, Ebbw Vale, Dowlais, and Cyfarthfa 
in particular. The only cargo of note in iron and steel 
has been one for railway iron to Dablin. I¢ was remarked on 
*Change, Swansea, this week that the improvement which had set 
in as regards rails in America told favourably in this country upon 
the tin-plate trade, as the American works were too much occupied 
with rails to attend. to their tin-plate development. So far, until 
Dowlais, Cardiff, enters into ship plates on a large scale—as is 
confidently expected in time—there is not so much briskness in 
South Wales in connection with the steel trade as in other parts 
cf the country. As mentioned on ’Change this week, ‘‘ Our prin- 
cipal business is rails and bars,” and navy activity will not help 
Wales much, directly, 

At Briton Ferry the output of pig iron reached the average, and 
and at the Briton Ferry and Albion Steel Works there has been a 
similar gratifying report with regard to ingots and steel bars, 
Large imports of Spanish ore are coming in. The twenty-one mills 
and finishing departments of the tiv-plate works in the Briton 
Ferry district have been in full work of late, and results show a 
better condition of things in the Swansea district. Last week the 
shipments of tin-platescleared for the United States alone amounted 
to 7000 tons. The gross total to all destinations was 101,888 boxes, 
and the — from works totalled 81,965, showing an exception- 
ally busy week. Stocks are now down to 126,764 boxes. The slight 
advance in prices has been maintained, and a few orders for for- 
ward delivery have been booked. Another gratifying feature of 
the trade is that new markets are opening. This week the 
Tarpedon, 4336 tons, will take tin-plates, copper, iron, &c., to 
China and Japan. I also note that tonnage is expected in to load 
for Genoa, Lisbon, Nantes, and Bordeaux, Philadelphia, and New 
bongs Price of block tin is unsettled; last prices, £64 2s, 6d. to 
£64 53, 

Swansea quotations this week have been as follows :—Glasgow 
warrants, pig, 45s, 3d. ; aa 363. 24d. ; hematite, 43s, 7d. 
Welsh bars, £4 153. to £4 17s. 6d.; sheet iron and steel un- 
changed ; steel rails, heavy and light, unchanged. Bessemer steel: 
Tin-plate bars, £3 153. ; Siemens best, £3 183, to £4. Tin-plates ; 
Bessemer cokes, 93. 9d. to 10s, 3d.; Siemens, 10s. to 103. 6d. ; 
ternes, per double box 28 by 20c., 18s. 6d., 193, 6d., 21s. 64. to 22s. ; 
best charcoal, 12s, 6d. to 13s, 6d.; wasters, 6d. to 1s, less than primes, 

The six-feet seam of coal has, I hear, been struck at the Aber, 
near Caerphilly. Particulars are not yet to hand. This is one of 
the great sinkings of the time, and ranks with Llanbradach, 
Ceffynydd, and the Dowlais, at Aberdare Junction. 

The Andromeda, cruiser, is to be built at Pembroke Dock, and 
the drawings have come to hand. 

A sad accident happened at Dowlais steel works last week after 
the dispatch of my parcel. A ladle full of fluid steel was upset and 
thrown about, and five men were injured. Two have since died. 
An inquest has been opened and adjourned. 

The declaration of the coal audit is a reduction of 24 per cent., 
bringing prices to 15 above the standard. The news has been 
received without any show of feeling, as the slackened house coal 
trade was expected to tell adversely. 

The restarting of the East and West Elliott Collieries, New 
Tredegar, has been the means of employing over 1000 of men out 
of work. Monmouthshire coals are in better demand. 

No. 22 colliery, Ebbw Vale Company, is under notice, 
not to pay. A strike is threatened at No. 7 pit, Sirhowy. 


It is said 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THOUGH activity on the different iron markets has not increased 
upon the week, there is generally a steady and confident tone pre- 
vailing. The tendency of prices, too, is a little better, but the 
improvement comes very slowly. 

In Silesia both the raw and the finished iron trade are 
better off for orders, and altogether prospects are 
more favourable than they have been for some time past. Produc- 
tion is about equal to consumption, and there is a fair demand 
experienced for export, which in a few instances has had a stiffen- 
ing influence on quotations, 

Up to date demand and sale have been rather limited on the 
Austro-Hungarian iron market. Pig iron has shown no featare 
worthy of notice, and little movement is expected until a distinct 
improvement takes place in the manufactured iron department, 
which, for the present, remains rather weak. Especially bars and 

lates have been in poor request lately, while structural material is 
risk of sale. The business in hardware shows very little life, and 
wretched prices are paid. 

Extreme quietness still characterises the French iron b 


rather 
id ed 





83 to 88; billets in basic and Bessemer, 
05 to 107 ; heavy plates for boilermaking 
tank do., M. 125 to 130; steel 


M. 78 to 75; hoops, 
: purposes, M. 130 to 
; plates, M. 115; tank do., 
110; sheets, M. 130 to 140; iron wire rods, common quality 
110 to 120 ; drawn wire in iron or steel, M. 95 ; wire nails, 
M. 113 to 115 ; rivets, M. 130; complete sets of wheels and axlec. 
M. 270 to 280; axles, M. 200 ; ateol tires, M. 195 to 200; ste 
rails, M. 38 sleepers, M, ; fish-plates, M, 
= light section ae M. 95 fo 100, . ee 
yerman import e during the first six months of 1895 w. 
14,096,505 t., against 14,819,303 t. in the year before, which ae 
a decrease of 722,798 t.,or 5°1 p.c. for this year; export was 
10,930,648 t., or 485,244 t. higher than last year. Value of import 
has been estimated as M. 2,066,988,000, or M. 34,742,000 higher 
than last Pony value of export being M. 1,577,263,000, or 
M. 152,693,000 higher than for the same period last year, 
German import and export in gold has 
years—in million marks—as under :— 


M 
M. 
140 
M. 
M 


en, during the last five 


Plus in import. 
GET sc cc ee «6S 
ye 
149°8 28°7 
101°5 ee ©6886 
53°3 - 251-2 


Import, Export. 
1890. ~ BRD 2. ce ws 
1891 .. % ee ee 
1892 .. 
1898 .. 
1804 .. 


221°0 .. 
St rs 
o BADE ne ce cs 
- 804°5 

946°0 467°8 278°2 

The high export figures in 1891 and 1892 are due to an active 
demand from Russia, which, however, decreased considerably in 
1893, and last year gave place to an increase in import from Russia 
into Germany of no less than 100 millions, 


Import from the different countries was :— 


Import from 1890. 1891. 1892 1893. 
Russia 2. oc co cc ac co 16°8 0°4 O14 O2 104° 

Austria-Hungary .. .. 13°2 26°77 94 674 5°1 
ey ae 37°1 106°0 “3 86°5 82°7 
United States of America .. 8'1 53°5 76°6 30°1 81°8 


1894 


eo es 8°6 100°5 94°0 16°8 2°5 
se ss 86 6°S 41°56 69°83 39°7 
According to the above figures, 72 per cent. of total export in 
1891 and 1892 fall to Russia, while in 1893 and 1894 70 per cent. of 
total export in gold fall to Austria-Hungary. 

Ia silver, raw and coined, import and export were as follows :— 
Export. 
39°7 
42°1 


Import. 
9°0 
12°6 
10°6 45°4 
10°4 50°0 
178 2 oj 32855 17°7 
€0°4 212°7 152°3 
Import from the different countries was, in million marks, as 

under :— 


Plus in export. 
80°7 
29°5 
34°S 
39°6 


1890 
1891 
1892 
1893 
1894 


1894. 
13°3 
10 


21°7 
8°8 


1890. 
2°1 
1°6 


1891. 
- 5°4 
21 


1892. 1893. 
39 .. 5°0 


England 
2°0 16 


Austria-Hungary, 


Export to 
Russia .. .. .. .. 19°1 .. 16°7 .. 14°8 
Austria-Hungary « SO .. 100 .. 14°4 


40 per cent. of total export went to Russia, and 24 per cent. to 
Austria-Hungary, 


eo 82°2 
ee 12°2 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at tke Admiralty: — Staff engineer: W. S. 
Stribling, to the Conqueror. Chief engineer: Stephen Hockey, to 
the Sphinx ; Charles A. Moore, to the Medea ; and W. S. Wiggins, 
to the Hecate. Engineers: Edwin Bell, to the Salamander: G. A, 
Haggerty, to the Harrier ; and Charles J. James, to the Howe. 


TRADE AND BUSINESS ANNOUNCEMENTS.—The United Asbestos 
Company, Limited, of Dock House, Billiter-street, London, E.C., 
have been awarded the contract for the supply to the Admiralty of 
asbestos packing, and other goods for the ensuing year 1895-96, —— 
Messrs. William Simon, and Co., Renfrew, have received an order 
from the Crown agents for the Colonies to construct a large and 

werfal hopper dredger for Colombo, Ceylon, also a tug steamer 
or the same port.——Mr. Robert Booth informs us that he bas 
taken into partnership Mr. H. W. Ravensbaw, Assoc. M. Inst. C.E. 
Mr. Ravenshaw for the past eleven years has been chief of 
the electrical staff of the firm of Messrs, W. T. Goolden and Co., 
whose business is now merged with that of,Meesrs, Easton and 





Some works are reported in good employment, but the majority 
of the mills complain of a want of new work and a consequent 
depression in quotations. In the Haute-Marne district and in the 
Ardennes a specially quiet tone has been reported upon the week. 
In Paris the old price of 145f. to 150f. p.t. for bars, and 155f. to 
160f. p.t. for girders, continues to be officially quoted. 

In Belgium the iron business still leaves very much to be desired, 
having been, if possible, more quiet than before. Owing to the 
reduction of the import tariff for pig iron no less than six blast 
farnaces are being blown out at Athus, Acoz, Charleroi, La 
Louviere, Monceau ; the Compagnie Couillet is going to produce 
basic instead of ordinary pig. In the malleable iron trade the 
demand experienced for plates and girders remains tolerably good, 
prices being the same as previously reported, 

There is no new feature to report in connection with the iron 
industry in Rheinland-Westphalia, the slight improvement of 
former weeks continuing; but buyers as a rule show but little 
confidence with regard to the development of the iron trade, and 
only cover their immediate requirements, paying as little as 
possible, while makers in a number of cases refused to accept 
orders at the low prices offered them. The iron ore trade shows a 
slight improvement in demand, prices remaining the same as 
formerly quoted. Lorraine minette is in tolerably ! og request, 
and quotations exhibit rather a firm tendency. The pig iron 
trade is certainly not quite so dull as it was, demand having been 
a trifle more lively than in former weeks ; prices have not im- 
proved, but are reported as pretty firm, 

In the Sigerland the majority of the blast furnace works have 
already sold their = for the third quarter, and there is, 
conseguently, but little life stirring just now. Prices quoted for 
the different sorts of pig iron are :—Spiegeleisen, 10 to 12 p.c, 

e, M. 50 p.t.; good forge we 4 o, 1, M. 45 p.t.; No. 3, 

. 42 p.t. Foundry pig, No. 1, M. 63 p.t.; No. 3, M. 54 p.t, 
Hematite, M. 63 p.t. Basic, M. 44 p.t, Bessemer, M. 48 p.t. 
Luxemburg forge pig M. 42 p.t. 

Inland as well as foreign demand has been fairly good on the 
malleable iron market during the week now past, but, in spite of 
that, prices continue extremely unremunerative. Bars and girders 
have been rather well inquired for ; plates show a slight falling off 
in demand, while for sheets a better inquiry has been experienced, 
but competition is so keen that even the slightest advance in 
quotations is impossible, 

Prospects are rather improving for the wire and rivet manufac- 
turers, and it is to be hoped that — will finally move in an 
upward direction. The tube mills have hitherto been less active 
than they generally are at this time of the year, and prices, 
though pretty firm, are anything but remunerative, List quota- 
tion is M. 105 p.t. free Rhenish-Westphalian tube miles. Reports 
concerning the employment at the foundries, machine, and wagon 
factories are of an unfavourable description, and recent tenderings 
show that eae are still inclined to give way whenever an order of 
some weight is in question. 

The following are the latest list quotations per ton at works :— 
Good merchant bars, M. 100 to 102; angles, M. 110; girders, 





A a 

DIFFERENTIAL SPEEDS IN BRAKE-ROLLS are, says a writer 
in the Milling World, an important feature. The greater number 
of roller mills in this country are speeded three to one, many at 
four to one, and not a few at five to one. While these high differ- 
entials may, as some millers claim, imply a large output, it is quite 
certain that, along with large output, they imply a large wear and 
tear from the increased friction. With some corrugations so high 
differentials will certainly smash and rasp the wheat, making the 
stock irreguler, increasing the difficulty of dressing, and insuring 
an undesirable admixture of bran in the flour at the end. Some 
cases have come to my notice in which the reduction of differen- 
tials has been beneficial in every way. In some mills the style of 
corrugation used will permit a fairly high differential to be used, 
while the style in other mills would make a high differential 
utterly bad. It is questioned whether some of the manufacturers 
make a sufficiently thorough practical study of this point. How 
many of them are able to judge accurately the result of this or 
that differential, with this or that corrugation, on this or that 
wheat! Not all mills can at all times run on one kind of grain, A 
change from hard to soft, from dry to moist, from small to large, 
from uniform to irregular wheat or vice vers@ in each case, must 
mean a change in the work of rolls corrugated and run at different 
speeds to do certain work on certain stocks, 


Tue Ericsson.—The persistency with which ill luck will dog 
a ship has often been subject for comment. H.M.S, Victoria was one 
among the many instances of this, and, from recent reports, it is 
clear that the United States torpedo boat Ericsson is another. We 
watch her career with some interest, although of course her mis- 
fortunes can never be of so overwhelming a nature as that of our 
own instance. Her last accident occurred on the 17th ult., while 
she was making her sixth attempt to run her trials, and was re- 
ported in our issue of the 19th ult., when it may be remembered 
the vagueness of a Reuter telegram was all which we were able to 

at before our readers, Farther particulars having now come to 

and, we find that the ‘‘ hot-water pipe” mentioned in the tele- 
gram, which “‘ burst,” was a steam by-pass to the etarbcard low- 
pressure cylinder. We presume it communicated with either an 
auxil'ary starting valve on the side of the cylinder, or straight 
into the low-pressure receiver. The pipe broke because the low- 
pressure cylinder had just set it the example; in fact, according 
to American contemporaries, the latter was ‘‘ wrecked.” In this 
respect the last two accidents somewhat resemble one another, as 
from our issue of December 28th last we find that on November 
30th, 1894, while running her fifth trial, the low-pressure piston 
rod gave way, ‘‘ wrecking the low-pressure cylinder.” The recur- 
rence of disaster from so similar a cause would seem to point to 
defective design, The tendency which our neighbours exhibit in 
much of their engineering to reduce material to the lowest possible 
figure is here asserted in a slightly new form, and we should not 
be in the least surprised to find that the engines of this vessel will, 
when they eventually su in unde: their trials, have 
partaken considerably of the nature of the celebrated gun which 
stood in need of a new stock, lock, and barrel, 
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THE NEWPORT HARBOUR COM- 


MISSIONERS’ WEEKLY TRADE 

REPORT. 

A LARGE quantity of coal has been dispatched 
from the port during the week, and stems are 
fairly well filled for the coming one. It is thought 
here that the uneasiness prevalent in certain 
quarters, by reason of notices to terminate con- 
tracts having beefi served on the workmen of 
sone of the Western valleys collieries, will soon 
ba adjasted. The general import and export 
trade has been good. Six steamers have dis- 
charged cargoes of iron ore at the Ebbw Vale and 
Blaina Wharves, and a fair amount of pitwood 
has been received. The foreign river trade has 
been particularly brisk ; bat, in consequence of 
the season of the year, the coastwise traffic has 
been slightly depressed. The staple industries of 
the port are kept well employed, the briskness in 
the ship <<< g and engineering trades being 
well maintained. 

Prices ruling on ’Change to-day were as 
follows:—Coal: Best steam, 8s. 3d. to 8s. 9d.; 
seconds, 7s. 9d. to 83.; best house coal, 10s. to 
10s. 3d.; dock screenings, 5s.; colliery smail, 
4s, 6d.; smiths’ coal, 6s, .; Pig iron: 
Scotch warrants, 453. O4d.; hematite warrants, 
45: 1d., f.o.b, Cumberland; Middlesbrough, 
No. 8, 368. 14d. prompt; Middlesbrough hema- 
tite, 43s. 8d. Iron ore: Rubio, 11s. 6d. to 11s. 9d.; 
Tafna, 103. 9d. to 1ls. Steel rails, heavy sec- 
tions, £3 12s. 6d.; light sections, £4 53, Tin- 
plate bars, £3 15s,; Siemens tin-plate bars, 
best, £3 183,, all delivered in the district, 
cash less 24 per cent. Tin-plates: Bessemer 
steel coke, 93a, 9d.; Siemens coke finish, 10s.; 
ternes, per double box, 28 by 20c., 193, to 2ls, 
Pitwood, 17s. to 17a. 6d. Freights firmer, 








AMERICAN NOTES. 


(From our own Corr 
New York, Jaly 3lst. 


CoNSIDERING the extraordina: industrial 
activity in all sections of the United States, it is 
rather strange that there should be such a large 
volume of idle mp in the banks of this city, 
It is iting the call incident to the crop move- 
ment, The surplus reserve is now forty-two 
million dollars, The iron and steel trades are 
very active. Large concerns at Pittsburgh, 
Cleveland, and Chicago, are quietly buying up 
raw material for the winter, but the smaller con- 
cerns are getting wind of it, and are nervous over 
the possibilities of having to pay higher prices. 
Blast farnace production is now almost on a 
level with 1892. Rolling mills are more crowded 
with orders than then. Steel billets are at a 
standstill, Skelp and sheet mills have declined 
orders this week. Railroad companies will place 
orders for 150,000 tons in August. Car buildin 
is starting up, but the rush of railroad work will 
not show itself until September, and the magni- 
tude of it will be determined by a number of 
factors, such as crops, money markets, gold 
exports, &c. The expansion in trade is general, 
and extends to textiles, all kinds of machinery, 
tools, and equipments. The probabilities are 
that the autumn trade will be phenomenal. 
Prices are firm, and more likely to advance than 
decline, Coal pag is increasing ever 
week. A general strike is threatened in the soft 
coal regions of Western Pennsylvania, Ohio, and 
Indiana. Some plants are leaving the Indiana gas 
field for fresh supplies. New gas and oil wells are 
being brought in, but not fast enough to give 
positive assurance of a continued supply at maxi- 
mum level. There is an abundance of money for 
commercial requirements, but that does not check 
the popular silver mo t. Whatever presi- 
dential candidate stands in the way of that 
coming cyclone will not be heard of after. 














LAUNCHES AND TRIAL TRIPS. 

Oa Thursday, the Ist inst. Messrs. Craig, 
Taylor, and Co, launched from their Thornaby 
Suipbuilding Yard a emall vessel named the 
Rosario for the Spanish coasting trade. 

Oa the 2nd inst. Messre. Cox and C>., Fal- 

mouth, launched a steam tug vessel; length, 
100ft., 18ft, beam; depth, 10ft. 4in., named 
the Thistle, bui!t to the order of Messre, D, B. 
McCallum and Sons, engineers, Cardiff, 
,,Oa the 6th inst. Messrs, Ropner and Son, 
Stockton-on-Tees, launched the steel screwsteamer 
Urd, her dimensions being:—Lngth, 322ft.; 
breadth, extreme, 41ft. 6ft.; depth, 24ft. She 
has been built to the order of a Norwegian firm, 
Messrs. Ropner and Son having built several 
va steamers for poe owner, and is built 
of the awning-decked type, having a poo 
and ne quarter-deck, at er San a pla 4 
bottom on the cellular rinciple for water ballast, 
and has been designed to carry a deadweight 
cargo of 4700 tons on Lloyds’ summer freeboard. 
Triple-expansion engines will be supplied by 
Messrs. Blair and C>, The christening ceremony 
So race by Miss El'za Ropner, of Preston 

a 


On Wednesday, the 7th inst., Messrs. Wig- 
ham, Richardson, and Co., Newcastle-on-Tyne, 
launched a steel screw steamer built to the order 
of the Deutsche Dampfschiffahrts Gessellschaft 
Hansa of Bremen, The steamer is 340ft. in 
length by 44ft, beam, and will be fitted with 
engines and boilers constructed by Messrs. Wig- 
ham, Richardson, and Co., the former being of 
the _Self-balanced quadruple-expansion type— 
Schlick and Tweedy’s patent—working at 215 Ib. 

ressure, The owners were represented at the 
aunch by Mr. D, Wulff, the superintendent 
engineer of the company, under whose guidance 
the steamer is being constructed. As the vessel 
left the ways she was named the Goldenfels, the 
the christening ceremony being performed by 
Miss Tweedy, of Newcastie-on-Tyne, 

On the 6th inst. Messrs. Furness, Withy, and 
Co., launched, at Hartlepool, a steel screw 
steamer, built to the order of Messrs, T, 
Wilson, Sons, The vessel 
is_.a! sabstantial 


measuring well on 


300ft, in | ‘andio bette 
throughout of Sieme pre 


-Martin steel, and riveted 





with steel rivets. A former ship built by this 
firm for the same owners to the British Corpora- 
tion rules, gave such general satisfaction this 
vessel has been built to the same classification, 
and it is anticipated that still better results will 
be attained. The hull is built on the web frame 
system, with cellular double bottom all fore and 
aft, and sub-divided at intervals ; the after peak 
being also available asa tank. The greater por- 
tion of the shell plating is ia 24ft, lengths, and in 
way of the engine-room there are several plates 
82ft. long, thus doiag away with a large number 
of butts or breaking points, and this is efficiently 
backed up by strong sactional framing to the top 
of the vessel, The bottom plating is thicker in 
way of the ballast tanks, to allow for the vessel 
lying aground while loading.",The vessel will be 
rigged as a pole-masted schooner, and to make 
her available for bridge and canal work the top- 
masts are telescopic, The engines and boilers 
have been constructed by Meesrs, T. Richardson 
and Sons, Hartlepool. The ship and engines 
have been co structed under the _ supervi- 
sion of Mr. Wilkins and Mr. § , Mesars, 
Wilson’s surveyors, Oa leaving the ways the 
vessel was named the Vasco by Miss Emily Vick, 
daughter of one of the buildera. 








THE PATENT JOURNAL. 
Condensed from “The [ustrated Offeiat Journal of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


24th July, 1895. 
14,098. Permanent Way for Raitways, T. F. Cashin, 


astings. 
14,099. Makino Fiat Wire Sprinos, H. H. Wagener, 
rmen, Germany. 
14,100. PasrepoarD Fotpine Box, C. Grundig and A. 
Ndlte, London. 
gm aa Yarps, G. Hughes and A. G. Birch, 
don. 
14,102. OpricaL and Screntiric Instruments, F. E. 
Eden, Kent. 
14,103. Pens, D. W. Vaughan, London. 
14,104. Papers for PHorccraPuic Porpcse3, H. Wan- 
drowsky, Cologne. 
14,105. Torpepogs, H. CO. Merrill, Germany. 
14,106. Burton, & , C. F. Reichelt, London. 
14,107. Drarninc Disn for Soap, &c., E. H. Dorning, 
Lond 
14,108. 
Lo 


ndon. 
yo Lamps for Roap Carriages, E. Whitworth, 
mdon. 

14,110. BagaTe.ie Taswrs, A. G. Brandelet, London. 

14,111. Construction of B:cycies, W. C. Manning, 
London, 

14,112. RerriceRators, G. F. Dewdney, Cardiff. 

14,113. Evecrro.ysis of ALKALINE CHLORIDES, A. R. 
Davis, London. 

14,114. Ececrricat Apparatus, &c., J. Hessberger, 
London, 

14,115. InTerMiTTEST Gasticuts, W. B. Riekman.— 
(RK. Pintsch and 0. Pintsch, Germany.) 

14,116. Construction, &c., of Brakes, J. H. Betteley 
and A. H. Johnson, London. 

14,117. Cueck Apparatus for Tickita, &c., J. H. 
Betteley, London. 

14,118. ProvectiLes, C. H. Baxter, London. 

14,119. Borinc Bits for Rock-pritis, C. Raleigh, 
London. 

14,120. Rartway CaRriace Axve-Box Covers, T. T. 
Cowell, London. 

14,121. Firrive for Workine Traw -nets, L. Spring, 


on. 
Grip for Trousgrs, Vests, &., G. Quick, 


ndon. 
= Propuction of Bieacn, &c, L. Blackwell, 


mdon. 

14,123. Rotters for Suear-cane CrrsHinc MILs, J. 
Mylne, London. 

14,124. Mecuanicat Toy, R. Luckenbach, London. 

14,125. Bankers’ Datty Batance Inpexes, E. 
Hughes.—(T7.. P. Thomas, United States ) 

14,126. Merac Latus, D. B. Hilton, London. 

14,127. Correr Bar for Mowine Macuines, E. T. 
Hughes.—(0. Cook:, United States.) 

14,128. Reets for Hotpine Corron, &c,, C. E. Goad, 
London. 

14,123. Stor Payment Macuines, J. Ironside and G. 
C. Marks, London. 

14.130, Ste-m Borrer and Forwaces for Buryine 
Smoke, H. Midgley and T. Smith, Manchester. 

14,131. Ort Lampa, G. W. Pridmore and T. J. Sturgeon, 
London. 

14,132, Borter Forwaces, G. Unger, London. 

14,133. HeELIcomDAL Prope.iers, G. E. Berio, London. 

14,134. TELEGRAPHIC TraNsmission, C. Langdon- 
Davies, London. 

14,135. Dyes, J. Y. Johnson.—({The Badische Anilin and 
Soda Fabrik, Germany.) 

14,186. Steam Enoines, J. C. Peache, London. 

14,137. Supports of Punt Pores, T. Shepherd, 


London. 

14,138. Heart Rerainrnc Disues, E. D. Batt, 
London. 

_—, Container for Foop, 8. W. and C, T. Abbott, 


on. 

14,140. Hotper for Tennis Racquets, 8. W. and C. T. 
Abbott, London. 

14.141. Markina out Patterns, 
London. 


F. Crakauer, 


25th July, 1895. 


14,142. Recovery of GoLtp, M. W. W. Mackie, 
Lond 


14,1438. 


h. 
14 144, Pencit Cases, T. H. Vale, W. Unite, and W. J. 
Cross, Birmingham. 
14,145. Pipes for Smoxina Topacco, J. Halliday, Sea- 


on. 
Opouress Liquip Manure, G. A. Macintire, 


0} . 

14,146, An INDoor Scorine Game of Sxit1, W. H. 
Woolley, Gloucester. 

14,147. ELecrric and other Rattways, R. C. Sayer, 
Bristol. 

— Saws for Sawixa Stone, J. 8S. Cochran, Liver- 


pool. 

14,149. GEaRtNG of CycLE3, W. W. Rowley, Bath. 

14,150. Driving Waeets for Woop Spoors, H. 
Haslam, London. 


14,151. Rina Sprmnninc Apparatus, J. Hargreaves, 
Manchester. 

14,152. Fasteninac Lapie3’ Hair, E. C. Lovell, 
Bristol. 


14,153. AuTomaTic FasTeNER for Winpows, J. Shaw, 
Willington-on-Tyne. 
7 Looms for Weavine, J, Waddington, Brad- 


ord, 
14,155. Prevention of Down Dravoat, R. V. Horsfall, 
Manchester. 
14,156. Taps for Screwine, F. Horsley, Manchester. 
14,157. Muzztes for Does, J. E. Walsh, near 


Halifax. 
— Primary Batrerigs, W. Rowbottom, Birming- 
14,159. Cycte Grartno, E. W. Lancaster, Birming- 
14,160, Conpurts for ELectric Wirine, BE. W. Lancas- 
ter, Birmingham. 
14,161. A Boox Rest or Reapina Stanp, A. Stonier, 


Birmingham, 





14,162. Treatment of Ores, E. G. Appleby.—(L. F. 
Gowans, South Africa.) 

14,163. Drepoine Sewace, W. H. Peacock, Man- 
chester. 

14,164. Hor Arm Varours, E. Hollings and T. J. 
Baxendale, er 

14,165. Pygumatic Tires. J. Adair, Waterford. 

— VoLATILIsaTION of GaLena, A. C. J. Charlier, 


iw. 
14.167. MeraLuic and Composite Boxes, P. 8. Brown, 
Glasgow. 
14,168, Drawine off Beer, J. G. Groves and A. Fisher, 
Manchester. 
14,169. Fitter Presses, G. C. Downing.—(The Mas- 
chinenbau-Elktiengesellschaft, Austria.) 
14,170. Inpication of Temperatures, ©. E. Vernon 
and A. Ross, London. 
14,171. Paeventine WATER Freezine in Pipes, D. T. 
Rostel, London. 
14,172. Liguip Composition for Biackpoarps, V. 
01 , London. 
14,173 Liqueur, F. W. Manegold, London. 
14174. Boar Disencacina Gear, F. W. Golby.—(B. 
Boulogne, Holland.) 
14,175. Burwer for Perroteum Lamps, A. W. Brittain, 


ndon. 
14.176. ror Jam, and Butrer Disues, J. E. Bing- 
ndon. 

14,177. Cycie Sapp ez, 8. H. H. Barratt, London. 

14,178. Maonetic Trap for Mice and Rats, C. Camp- 
bell, London. 

14,179. Pracrice Cartripces, M. Mullineux, London. 

14,180. Cycre Locxine Apparatus, H. L. Hands and 
G. J. Jewhurst, London. 

14,181. CasemeNT Fasteninos, E. Wanke and J. Hel- 
lige, London. 

14,182. SmouLpDERING Marc#, F. Allen and F. Waldock, 
Hampton, Middlesex. 

14,183. SHirt Fronts, W. H. W. and L. A. Kelson, 
London. 

14,184. STEAM Generators, J. H. Ladd, London. 

14,185. Or. Drums, F. Klingelhdfer and W. B. Stuart, 


ndon. 

14,186. Mariner's Compass, R. Punshon, London. 

14,187, MAKING ARTIFICIAL Stone, A. Hirsch, London. 

14.188. Jacquarp Looms, G. C. Dymond.—(M. C. Bur- 
chartz and Co., Germany.) 

14,189. Stoppinc Leaks in Water Pires, I. Connor, 
Liverpool. 

14,190. CenTRiFoGAL Drayinc Macuings, J, Greenslade 
and J. Lightbound, Liverpool. 

14,191. SIGNALLING on Boarp Steamers, J. H. Latham, 
Liverpool. 

14,192. Workinc Raitway Siewars, E. L. Powell, 


14,198. Paper-makineG Macuines, J. Davidson and C. 
Kitchen, London. 

14.194. Ciasp for Hotpinc Antimacassars, F, W. 
Voisey, London. 

14,195. Propucine ORNAMENTAL Forms, W. Maitland, 
London. 

14,196. Wire Fencinc, R. H. Alderman, London. 

14,197. Preventinc Persons FRAUDULENTLY OPERAT- 
inc CoIN-FREED Apparatus, R. T. and J. G. Glover, 
London. 

14,198. Prepayment Gas Meters, J. M. Tourtel, 
London. 

14,199. Revo.vine a VELociPEDE, J. D. Derry, London. 

14 200. INcanDEscENT Heatinc, Xc., R. G. Bennett, 
London, 

14,201. ANERomD Barometers, H. Wilson and F. G. 

billips, London. 

14,202. Camera Firtinos, A. E. Salt, London. 

14,203. Etecrric Switcues, &c., W. A’U. G. Birkin, 
London. 

14,204. Auro-HaRps, W. Eschemann, London. 

14,205. Caimngy Cow.s, H. Koerner.—(J. Swiecianow- 
ski, Russia.) 

14 206. SoLITArREs and CoLLar Burrows, F. Pearce, 
London. 

a po Packxina Device for Water Pipgs, J. Szisz, 


ndon, 

14,208. ACETYLENE Gas, C. E. Bichel and E. Schulte, 
mdon. 

14,209. Cups for SrretcHine Macuryes, A. A. Whitley, 
London. 


nao 
14,210. Copyine Ink, F. 8S. Dunk.-{& 2. Gaikwad, 
India.) 


26th July, 1895. 
> Hare SeparatTinc Macuinery, R. J. Lines, 


pton. 
14,212. Scissors, J. Davies, London. 
14,213. Automatic Corton Freepers, T. W. Harding, 


Leeds. 
14,214. Cycoie3, T. Birch and G Gibson, Leeds. 
14,215. Inrtator Grip for Cycies, R. Price, Bir- 


mingham. 
a HanpkKercuier Disptay Case, W. W. Cleland, 
t. 


Be . 

14,217. Steves, RippiEs, and the like, J. Stansfield, 
Manchester. 

14,218. Gratines, &c., W. Welford and D. Bramley, 
Sunderland. 

14,219. Necks of Kerrizs, &c., E. Stevens, Bir- 
ming! 

14,220. Device for Ienrtrine Cycite Lamps, H. Rudge, 
Birmingham. 

14,221. ConcenTraTinG SutpHuric Acip, R. Wilson, 


14,222. Sprocket Cuatns and WHEELS, E. J. Swedlund, 
1 


Glasgow. 

14,223. Sewirne Macuines, J., W. U.., and J. R. U. 
Morton, Gl .sgow. 

14,224. FasTgner For Lapres’ Dresszs, H. Tiddiman, 
Nottingham. 

14,225. Coat-Boxes, W. C. Morison, Birmingham. 

14,226. Bracket ATTACHMENT for FoLD1NG-cuarrs, D, 
K. Hipwell, London. 

14,227. Manuractore of Suaar. W. Spakler, Liverpool. 

14,228. Loom Snutties, J. Duckworth and J. E. 
Nuttall, Manchester. 

14,229. Wetpine HicH-caRBON Stext, M. F. Armstrong 
and R. J Wallis-Jones, London. 

14,230. Mecuanism for Cottrna IxpiA-RUBBER, H. C. 
Longsdon, Keighley. 

14,231. Srgam Sreerinc Gears, A. Hamilton and A. 
Mc Master, Belfast. 

14,232. APPLYING LuBRicanT F.uip to the Harr, E. 
Lintz and H. H _H. Cameron, London. 

14,233. Maxine Acip Proor VessEis, E. Whitworth 
and B. Doyle, London. 

14,234. Poncnes, P. Mahrenholtz, London. 

14,235. Cuimnzy CowL, H. 8. Jones.—(G. C. Schwabe, 


Germany.) 
14,236. SecoRING Fastenina Banps, G. C0. Dymond.— 
(J. Stiéubli, ae 
14,287. Furnaces and Fives, J. Donaldson and W. O. 
A. Lowe, Liverpool. 
14,238. CorK-screws, R. A. Needham, Liverpool. 
14,239. Hat Fasieners, H. L. Carpenter, London. 
14,240. ComposiTE MATERIAL, W. A. E. Crombie and A. 


Martyn, London. 

14,241. Manuracture of Hats, &c., A. Martyn, 
London. 

14,242. Expiosion Enoines, J. H. Ladd, London, 


14,243. Drip ARRESTING ATTACHMENT, W. J. A. Deem, 


London. 
14,244. Car Fenper, E. T. Hughes.—(L. F. Trinchard, 
United States ) 
14,245, THe Lap Coat Surrt, W. H. Bishop, London. 
14 246. Exectric Morors, G. E. Dorman, Stafford. 
14,247. CourLep Pornts of Rattways, E. H. Stone, 


London. 
— Apparatus for Rattway Sienats, E. H. Stone, 
ndon. 
14,249. Rotiinc Tuses, O. Imray.—(R. and M. Man- 
nesmann, Germany. 
14,250. Cocoa Compounns, O. Imray.—(C. Rach, United 
14,251. “MecuanicaL Money Box, J. T. Cowell, 


on. 
14,252. PERMANENT Raitways, W. Henley, London. 





14,253. InrtaTep Trees for Cyrcres, A. E. Rice, 


London. ~ 
14,254. Curr Hotper and Apsuster, J. F. Baker.— 
(J. Bate, United States.) 
14,255. Sizvine Macuaveey, L. Turner, London. 
14,256. Perroteum for Cooxisa Purposes, Z. G. 
Lessenko, London. 
14,257. ARRANGEMENT of Conpuctors, H. Schimpff, 


ndon. 
14,258. Wetpiess Rims, R. Smith-Casson and M. 
Preston, London. 
14,259. Stor ApsusTer, R. C. Freeman and T. J. 
Rackliff, London. 
14,£60. Movuxpine Presses for Bricks, R. Walker, 
London. 


14,261. Kwickersockers for CutLpren’s WEAR, w. 
Holmes, London. 

14,262, SionaLLinc Apparatus, T. Karn and J. T. 
Payne, London. 

14,263. Fire Escape, J. E. Seary and W. J. Carroll, 
London. 

14,264. Fine E:capr, J. E. Seary and W. J. Carroll, 

ndon. 
14,265. Sarets and Corrs, J. D. Wyllie, London. 
14,266. DesuLpHuRATion of Iron, J. B. Torres, 


14,267. DYNAMO-ELECTRIC Macuivzs, G. F. Dieckmann, 
London. 

14 268. Pweomatic Tires, L. H. Jung and H. A. 
Clifton, London. 

—_ Tires for CycLte Waeets, C. E. Wadsworth, 


ndon, 
14,270. Watcuss, A. J. Boult.—(L. Brandt and Frére, 
Swilzrland ) 
14,271. Lupricants. J. 8, P. Stutley, London. 
14,272. Cuoppinc Meat, J. Y. Johnson.—(The Eater- 
prise Manufacturing Company, United States.) 
14,273. Fiurers, Maignen’s Filter-Rapide and Anti- 
Calcaire Company, Ld.—(P. A. Maignen, France.) 
14,274. System of Jer Conpensation, L. Delvigne, 
London. 

14,275. Junction Boxes for Exvecrric Mats, H. 
Edmunds, London. 

14,276. AROMATIC NiITRO-SULPHO-CHLOR'DES, G. W. 
Johnson.—(F. von Heyden, Nachfolger, Germany.) 

14,277. Cycie Parts, C. A. E. T. Palmer, London. 

14 278. Corks and Stoppers for Borrties, G. Knowler, 


London. 
14,279. Workmen's Time Recorpers, E. G. Watkins, 


mdon. 

14,280. Brick Burninc Kitys, G. Leman and W. 
Wi , London. 

14,281. WaTer-cLoset Pans, T. Temple, London. 

14,282. Vessexs for Storace of Liquors, W. Currie and 
J. Nelson, London. 

14,283. Cargiaces for Licht Guns, H. 8. Maxim and 
L, Silverman, London. 

14,284. Vacuum Apparaus, A. F. Luez and A. F, and 
A. G. Beyer, London. 

14,285. Apsustinc the Posrrion of PorTABLE Ma- 
CHINERY, A. and F. Shuttleworth, T. F. Wilkinson, 
and R. Gamble, London. 

14,286. Cowtinvous TREATMENT of Orgs, C. W. and W. 
Kitto, London. 
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14 287. Tea-sTRAINER, C. Schaller, Germanr. 

14,288. Exvevopes, E. Ball, Walsall. 

14,289. GaLVANISED Frowee Port, T. R. Ogier, W. 
Bird, and A Dorey, Guernsey. 

14,290. Macaine for Spinninac Yarns, 8. T. Sharp, 
Keighley. 

14,291. Horse-cottars, H. 8. Baldwin, Birmingham. 

14 292. CycLe SADDLE Frames, A. H. M. Close, Bir- 


mingham. 
14,293. Batt Breartinas, W. G. Price and J. E. Nagle, 
Chester. 


14,294. Frrecrates, 8. Learoyd, Huddersfield. 

14,295. Wire Carps, E. Ashworth, Manchester. 

14,296. MULTIPLE SHUTTLE-Box Motions, W. H. Hack- 
ing, Manchester. 

14,297. Mattresses, H. Wiist, Halifax. 

14,298. Bep Areers, H. Wiist, Halifax. 

14,299. FotpInc ARRANGEMENT for Cuarrs, U. and A. 
Holborow and A. Paice, Dudbridge, near Stroud. 

14,300. Takinc Measurements of the Human Bopy, 
F. Schindler, Liverpool. 

14,301. DispLayine Vert Nets, & , J. Soulsby, North- 
umberlan 

14,302. Pocket Scissors, L. Myers and E. Hunt, Bir- 
mingham. 

14,803. ADJUSTABLE Batu and Socket Jornts, R. L. 
Bullock, Leeds, 

14.304. Apparatus for CLEaNiNG Knives, G. Clark, 
London. 

14,305. Antiseptic Compounns, A. Pickles, London. 

14,306. Hot-water Joos, L. T. Richardson and J. W. 
Rogers, Birmingham. 

14,307. Bakers’ Ovens, F. Smith, London. 

14,308. Heap Rest of Coucues, T. J. Syer, London. 

14,309. Vatve Stoppsr, C. E. Beavis, Bristol. 

14,310. Scraper for Surps, W. Scott, London. 

14,311. TowEu Horszs or Supports, G. H. Larbalestier, 


mdon. 

14,312. Coxpment Hotpine Device, J. T. Calvert, 
London. 

14,313. Makrnc Carpon Piates, R. H. Courtenay, 


mdon. 
14,314. Batt and Rotter Castor, M. J. Rowley, 


mdon. 

14,315. Dray Soap or WasHine Powper, T. Hill-Jones, 
London. 

14,316. Lirrinc Latcues, T. E. Morris and B. Car- 
penter, London. 

14,317. IvvaLip CarpiacE, A. G. Mulliner, J. 8. Simons, 
and R. Shave, London. 

14,818. Tap and Concave WepceE Jornt, J. Gri*in, 


London. 

14,319. Winpow Catcues or Fasteners, C. Zapp, Man- 
chester. 

14,320. FricrionaL Braxss or Hoxpers, C. Hawkins, 
Bromley, Kent. 

14,321. TREATMENT of Wire Banps, J. E. Mathewson, 
London. 

14,322. DentaL and Surcicat Enoines, D. Kempt, 
Glasgow. 

14,323. Fittive Apparatus, F. W. Amsden, jun., and 
H. Sawyer, London. 

14,324. Macuinery for Dry-pockine Surpa, 8. Dure, 
London. 

14 =, Prates and Tips for Boot Herts, F. C. Farrow, 

n 


mdon. 

14,326. Paint Saucers, T. W. Palmer, London. 

14,327, AppLiances for CoTtise Ecos, N. Montagnier, 
London. 

14,328. Preventinc Taerrs from Letrer Boxes, W. 
Hebblethwaite and G. T. Martin, London. 

14,529. Boring Appuiance for LatHes, E. Garton, 
London. 

14,330, PRoPELLER, L. E. Vial, London. 

14,381, Maka Acips, G. W. Johnson.—(F. von Hey- 
den, Nachfolger, Germany.) 

14,332. Drivine Gear for VeLocirepEs, H. Whyte, 


don. 
14,333. Propuctrye Buocks of Ice, H. van der Weyde, 
London. ; 
14,334. Maxine a Susstiture for Vutcanits, F. G. 
Kleinsteuber, London. 
14,335. Stream Enoines and Pomps, E. Turner, East 


lesey. mn 
14,336. CanDLE, A. H. C. Burrow, London. 
14,337. Workine Execrric Fire Avars, J. A. Bakker, 


mdon. 
14,338. Guarp to PREvExt S.ipprmnc, O. Walter, 

Cologne. 
14,339. Dyerne Pre Fasrics, J. Reixach and F, Bam- 


ford, London. 
14,340 Cycies, P, E. A. Mauger, London. 


14,341. CasemENT WINDow Hoxper, E. Wanke and J. 
Hellige, London. 

14,342. ELecrroLysine Apparatus, J. Kolb and A. D. 
A. , London. 


14,343. Gun Mountines, H. H. Lake.—(J. B.@. A. Canet, 
France.) P 
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see Fornacess, J. 8. D. Shanks and J. MacCormac, 
t. 


14,345. 2 for An J. P. Clarke and W. Nunn, 
Bury s. 
346. ea Trae, C. L. N. Lotingaand T. Metcalf, 


Sunderlan: 
— LeatHer Mrasurinc Macurng, J. P. Tolton, 
ton. 
14,3848. Canpte Ienrrer, W. H. Jackson and W. J. 
Thom m, Live: 1. 
—_ ETHOD of MakinG CicaRETTes, W. Masters, 


14, 


vi ; 

14,350. Hay Baers, W. Morgan, Dunblane. 

14,351. SHaRPenine Saws, R. Taylor, jun., and J, Dun- 
kerley, jun., Manchester. 

14,352. Preparina Cotton for Spnine, R. Taylor, 
jun., Manchester. 

14,358. Striprrnc Roiiers for Openers, R. Taylor, 
jun., Manchester. 

14,354. Topacco Pipss, G. A. Brookes, Manchester. 

14,355. Non-rotaTinG TERMINAL for Wire, C. Berry, 
Hudder:field. 

14,356. Toy, F. C. Haste, Bradford. 

14,357. Lace Hotpers, E. F. Haynes and T. 8, Gries- 
bach. 


, Birmingham. 
14,358. Pressine Hats, J. Rowley and J. W. Rowley, 
Manchester. 
14,359. Boots and Wearina ApparEL, M. Goodman, 
Manchester. 
14,360. Bayonet-sJomst Hoxpers, J. H. Pentland, 
uDiin. 
14,361. Hypro-carBon Enornes, W. Lorenz, London. 
14,362. HoLtow-BLock Cycie Cuan, E. Brittain, Bir- 


mingham. 
14,363. SupponTiING Street Lamps, &c.,T. Redman, 
Bradford. 


14,364. Propetiinc Vessets, G. L. Albert, London, 
14,365. ArtiFiciaL Stong, F. Heuber, London. 
14,366. Justiryixe Lines of Tyrz, E. Wentacher, 


London. 

14,367. Snips’ or Boats’ Ruppgr, &c., J. Drysdale, 
London. 

14,368. Drivine Cuarns, J. Appleby, London. 

7, Sprxnine and Twistine Macutne, M. Crossley, 


on. 
14,370. Cuars, F. W. T. Turton, Birmingham. 
14,371. Crank Suarts, J. Kuntz, London. 
14,372. Sappixs, A. H. C. Kenney-Herbert, London. 
14,373. Vatve, F. E. Otto, London. 
14,374. Cursomerers, G. A. Lewis, London. 
14,375. Warp Tareaps, J. Vickerman, Stroud. 
14,376. HorsEsuor, J. W. Steward, Southend-on-Sea. 
14,877. Raisinc Liguips, J. E. Bacon, London. 
14,878. Ratsino Liquips, J. E. m, London. 
14,379. Buckugs, T. E. Williams, London. 
14,380. Screw Presses, R. F. Sproule, London. 
14,381. Teacutna Drawixe, T. R. Ablett, London. 
14,382. Acip, O. Imray.—(The Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 
14 383. Vessets, E. Petersen and F. E. Macdonald, 
London. 
. Connectine Device, J. Corp, London. 
. Exoiyes, F. Diirr, London. 
6. CaLF InrLators, G. Herbert, London. 
. Lensrs, A. J. Boult.—(A. Quentin, Belgium.) 
. TreaTinG Orgs, J. C. Butterfield, London. 
. SHARPENING Kwives, P. W. Strong, London. 
. HorsgsHor Caks, J. W. Miller, London. 
. Rope Pracer, W. L. Nelson, London. 
14,892. Non-conpuctinc Ooverine, H. P. Ibotson, 
London. 
14,393. Votraic Batreriss, D. G. Fitz-Gerald, London. 
ee Trace Sprincs for Harness, J. Melling, 


on. 

14,895. Atracninc Ksogs to Tuses, &c., G. Fenley, 
London. 

14,296. TeLecRaPHING Copies of Writinc, A. B. 
Hutchings and R. J. Crowley, London. 

14,397. CLoTHESs Pesos, S. Beer, London. 

14,398. ADJUSTABLE OpENiNas for VenTILaToRS, &c., T. 
Morton, m. 

14,399. MECHANICALLY ATTacHine Burrtons, G. Raf- 
flenbeul, a 

14,400. Uritisina the Heat of Waste Gaszs, C. B. 
ye London. 
14,401. Cartripce Cases, H. H. Lake.—(Berndorfer 
Metallwaaren-Fabrik A. Krupp, Austria Hungary.) 
14,402. Extraction of Precious Merats, A. Von 
Biemens, London. 

14,403. EeLtecrricaL Gas-Ienitinc Devices, J. Jahns- 
son, London. 

14,404. Incanpescent Gas Burners, A. Farkas, 


ndaon, 
14,405. TrEatMENT of Frerous Prants, G. E. Subra, 
London. 
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14,406. Rinas for Piston Pacxine, &., W. Laing, 
Lond 


on. 
14,407. Castors, H. East, London. 

14,408. Dryinec of TexTILE Fasrics, J. Wallwork and 
C. Higgi mm, Chorley. 

14,409. TrawL Tow Gear and Curp, C. Hellyer, Hull. 
— a ”" Emery Covers, J. Thracker, 


icester. 

14,411. Lusricators, 0, Ankers, Leicester. 

14,412. Rina Spinnino and Dovusiine Frames, J. Cor- 
rigan, Manchester. 

14,413, Treatment of Sewace, &c., J. E. Keirby, 
‘Mauchester. 

— Topacco Pipgs, G. Wilde and F. Bateman, 


ax. 

14,415. Oxrpisina InpIGo-DyED Fasrics, D. Stewart, 
Glasgow. 

a Cain with INTERCHANGEABLE Links, J. Schulz, 
ow. 


14,417. Om Lamps, R. Donovan, Glasgow. 

14,418. Pickers for Looms, W. Muir, Glasgow. 

14,419. Macuinery for Naitine Boxes, &., J. J. 
Hayes, London. 

14,420. Weincinc and MancLine Macuines, R. Austen, 


Glasgow. 
14,421. Vessers for Cooxixc Ecos, T. F. Senior, 
Sheffield. 


14,422. Printine Carpet Yarns, W. Shaw, Glasgow. 

i FRaME-WORK FiRELIGHTERS, Xc., R. J. Jones, 
Vi 

14,424. 

erar, Birmingham. 
14,425. Stan Pozzix and Partour Game of 34, R. J. 
Barbour and J. Watson, Glasgow. 

14,426. Arracuine Tips to BItiiaRp Cugs, J. Vaughan, 
enzance. 

14,427. Drawine Pen, D. R. Broadbent, Birming- 


14,428. Door Cueck, D. Butterfield, London. 

14,429. Preventinc Waste or Tuert of Soap, R. E. 
Greene, London. 

14,480, WaTeR-cLosets, W. Franklin, London. 

14,431, Mecuanicat Toys, H. W. Harrison and Le Roi 

. Wadleigh, London. 

14,482. Cocks, Faucets, and other Vatves, H. E. 
Keyes, London. 

14,483. Borer CLEaNers or SKIMMER Cours, ©. P. 
Garrigus, London. 

wt Fitterinc Waste O11s, &c., T. Atkins and 

. A. Hi , London, 

14,425. Poumprne and Compressina Systems, L, I. Sey- 
mour, London. 

14.436. BreecH-Loapinc Fire Arms, P. M. Justice.— 
(Colt’s Patent Fire Arms Manufacturing Company, 
United States.) 

14,437. PRevENTING OxyYDATION of Mzrtats, &., J. 
Pain, London. 

14,488. InvaLip’s Bepsteap, J. O. Sankey, London. 

14,439. Mutoscopgs, H. Casler, London. 

14,440. Manuracture of Twist Driutis, A. J. Boult. 
—(M. C. Johnson, United States.) 

14,441. Om Fitters, P. N. Brooks, London. 

14,442. Burtpinc Sets, E. Von Leistner and H. 
Goetter, London. 

14,448. Fenpers, J. King, London. 


ELIVERING Liquips from Cask, &c., W. 





14,444. Penctt SuHarpeners, A. J. Boult.—(W. Dufield, 
Canada. 


14,445. Fisre Unwinpers and Mixers, W. A. Patter- 
son and L. W. Campbell, London. 

14,446, Compinep Astatic and Drap Brat GALva- 
NoMETER, T. Clark, London. 

14,447. Bicycre Brakes, J. Christensen, London. 

— Stanps for Arrows, H. Haes and R. G, Ivey, 


on. 

14,449. Hanpizs, R. T. Cooke, Cardiff. 

14,450. Looms, Henderson and Co, and R. Britton, 
London. 

14,451. AxLe-poxes with Batt Bgarinos, A. Belval- 
lette, London, 

14,452. Explosive Compounns, F. W. Bawden, London. 

14,4538. Treatment of TexTILE Mareriars, G. C. 
Dymond. —(LZa Société Leblois, Piceni, and Co., 
France. 

14,454. Moutprne and Drawineo CERAMIC ARTICLES, 
H. Sturm, Liverpool. 

14,455. Harness Furniture, J. A, Ross, London. 

14,456. Macuinery for Fitrerina Air, &0., H. R. 
Chubb, London. 

14,457. PRopELLERS for Movinc Water, G. Mitchell, 
London. 

14,458. Parcet Straps, T. Rosethorn, London. 

14,459. Preumatic Trrgs, J. W. &: man, Nuneaton. 

14,460. Propuction of CompusTiBLe Gas, H. Howell, 


London, 
14,461. Manuracture of Varnisu, &c., L, Knoche, 


ermany. 

14,462. Puzziz, T. M. Down, London. 

14,463. Revotvine Winpow Frame, D, 0. Simpson, 
London, 

14,464. Testinc and Dismyrectina Drains, C. T. 
Kingzett, Birmingham. 

14,465. Furnaces, E. Powell, London. 

14,466. Lock for Doors, C. Dargie and 8. Cooke, 


mdon. ; 
14,467. Startinc and Srorprrnc Gear, A. D. Dobson, 
ndon. 
14,468. Boat Piuc, W. L. Wise.—(R. S. Shedden, at 
present on the High Seas.) 
14,469. Feep-waTer Heaters, &c., H. G. Keasbey, 


London. 
Frerp-waTER Heaters, EH. G. Keasbey, 


ndon, 
14,472. Faucets, E. U. Scoville, London. 
14,478. Ciocks, W. 8S. Scales, London, 
14,474. Spinninc Macurygs, T. Gorman, London. 
14,475. Tires, C. A. Pratt, London. 
14,476. TRANSMITTING ATTACHMENTS, H. W. Libbey, 


don. 
—. Macuryes for Szepine Fruit, A, Nicholls, 
ndon. 
14,478. Provtina Inxs, F. W. Golby.—(@. Tognola and 
R. Giinther, Switzerland.) 
14,479. Roap Pavine and F toorina, L. Clement, 


London. 
14,480. Lockine Srups, A. Fraser and W. Wilson, 

ndon. 
—, Imitation CanDcss, T. G. Poole and W. Lowry, 


ndon. 
— Treatinc Mash in Brewinc, V. Lapp, 
ndon. 
14,483. CoupLep Terrazo Compounps, O. Imray.—({ The 
Society of Chemical Industry in Basle, Switzerland.) 
14,484. Fasrentna Biryps to Rouiers, F. Fischer, 


Germany. 

14,485. ALTERNATING CuRRENT Arc Lamps, J. Devon- 
shire.—(C. BE. Harthan, United States.) 

14,486. Four-motor Reversine SwitcHes, J. Devon- 
shire.—(F. B. Case, United States.) 

14,487. HERMETICALLY-CLOSED Jars, F. Joynson and 
WwW. n, London. 

14,488. CuemicaL Compounps, H. E, Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co, 
Germany.) 

14,489. Wrappine Device, M. R. Latham, London. 

14,490. Licut Sicnats, H. E. Newton,.—(D. P. Heap, 
Onited States.) 

14,491. Hypravtic OprratTina Cnairs, E. Poth, 


on. 

14,492. ReauLator for Exrecrric Lamps, 8. Prieto, 

ndon. 

14,493. ELecrromotors and Dynamos, T. D. Hollick 
and F. W. Hollick, London. 

14,494. MaNnuFactuRE of Azo CoLouRING MATTERs, 
O. Imray.—({ The Farbwerke vormals Meister, Lucius, 
and Briining, Germany.) 

14,495. Lawn Mower, E. yo London. 

14,496. Paper Dotis, E, T. Gibson, London, 

14,497. Comn-conTROLLED REGISTERING Macuines, D. 
D. B. Savorgnan, London, 

14,498. Movapte Srarrcases, 0. H. L. Hanin, 
London. 

14,499. CLeanine of Steam Generators, &c., J. Hart- 
mann, London. 

14,500. ApyusTaBLE CurTAIN-RoD, F. Graf and F. 
Bodhland, London. 


Slat July, 1895. 
14,501. Hyorene Fitter, G. Haycraft, Pontardulais, 


Glam. 

14,502. Comprnep Coat and Coxe, C. Haycraft, Pont- 
ardulais, Glam. 

14,508. Got¥F Scorer, G. Willoughby, Slough. 

14,504. Oprarninc Ammonia, J. Plummer, Midlothian. 

14,505. Pygumatic Tires, J. Adair, Waterford. 

14,506. Mzcuanism for CLEansinc Borr.es, H. Chap- 
man, Scarborough. 

— Lamps for ADVERTISING Purposes, F. Abbott, 


wansea, 
14,508. Application of Ark to CusHions, J. B. §. 
th and W. Ellis, Manchester. 

14,509. Jacquarp Apparatus, W. H. Taylor.—(7. H. 
Garvie, Russia.) 

14,510. Comprsep MITRE - cuTTinc) MAcHINE and 
Cramp, H. Vickery and J. Parry, Worcester. 

14,511. Packina, J. Kirkman, Chorley. 

14,512. Viotrns, &:., J. H. Roberts and J. Cooper, 
jun., Bradford. 

14,518. Waterproor Sares and Derp Boxes, W. H. 
Baraclough.—(R. James, Autcliff, Australia ) 

14,514. Propucrion of CoLoureD Desicns on TEXTILE 
Fasrics, W. Grimshaw, Manchester. 

— MetAL Piates and Sueets, J. Abbott, 


14,516. Bicycies, Tricycies, &c., J. Row and A. 
M. H. Walrond, Manchester. 

14,517. ComprnaTion Razor and Comp, J. T. Wood- 
house, Sheffield. 

14,518. Roap Venictes, J. Robson, Selly Park, 

ore: 

14,519. 

bh 


estershire. 

Tires, W. Bowden and E. H, Seddon, Man- 

chester. 

14,520. Overtock Sewinc Macuryzs, R. Potter, Man- 
chester. 

14,521. Brakes for RarLway Wacons, H. P. Hoghton, 
Manchester. 

14,522. Raisinc Winpow Sasues, &c., W. Parry, 


Tipton. 

14,523, Murrte Furnace and Morries, E. Stephan, 
Liverpool. 

14,524. Paper Fasteners, 8. Reid, Newcastle-on- 


Tyne. 
14,525, ApsusTaBLE Screw Keys, E, Tilston, Man- 
chester. 
= Testinc Pneumatic Tires, T. W. Deane, Man- 
este: 


e rT. 
14,527. Cover for Tramcars, W. and R. C, Ross, Man- 


ester. 

14,528. Batance for Watcues, E. Samuel.—(A. Wyss, 
Switzerland.) 

14,529. Fotpinc TaBLE ATTACHMENT, W. E. Richards, 


Glasgow. 
14,580. Burxps, W. A. Rees, London. 
14,531. SusTarnine Tension of Wires, G. Williamson, 
Wolverhampton. 
14,582. ADVERTISING, T. H. Ratcliff and G. Harcourt, 


London. 





14,583. ExTractina Moisture from Psat, 0. Rose, 
London. 

aay re Lamp Cuimney, R. Staudig] and I.. Wodraschka, 
on. 

es Deamene and Dusr Exctupsrs, L. L. Gough, 


on, 
14,586. Stups, F. Ellmoss, London. 
14,537. Eye Guarp, C. W., F., and E. A. Bluemel, 


don. 
14,5388. Coimngy Port, F. J. Borland and R. Gould, 
London. 


14,539. Tips for Cues, W. M. North, London, 
ee Sevy-rixine Pocket Skate, H. E. Pritchard, 


on. 
14,541. Gotp Cuxcx, W. Dannenberg and F. Crichton, 
on. 


14,542. Raw Cxoax, G. C. Dymond.—(A. Schneider, 
Germany.) 
— Srampina or Marxine Bare Banps, W. Hall, 
ver 
14,544. Transmitrina HypRavutic Power, M. Shillito, 


London. 

14,545. Gauainc Deprus, G. EB. Cornioley and C. 8. 
Mairet, London. 

14,546. Beer Sypuons, G. R. Holroyd, Guildford. 

~~. SraMpPina and SEaLine Macuine, T. C. Delvin, 

mdon. 

14,548. Winp Motors, W. CO, Bramwell, London. 

14,549. Automatic CouPLine of Venicies, G. W. Moon, 
London. 

14,550. Bicyote Pumps, A. E. Holaday and C. H. 

. Porter, London. 

14,551. Sprines for Roap Veuicies, W. and D. Doig, 


—— 


London. 
14,552. Steam Generators, W. Eaves, London, 
14,553. Extractina Goxp, O, A. Allison.—(7. Pilking- 
ton, United States ) 
14,554, ArTICLEs of WeaRInG AppaRgL, A. J. Abraham, 


don. 
14,555. VaccrnaTION SuHgp, J. E. Steele and H. Staf- 


ord, on. 

14,556. ARticLes for MemoriAL Purposss, R. Fair- 
weather, London, 

14,557. CLostino Piacket Howes, R. M. Paterson, 


don. 
14,558. Sn1ps’ VENTILATORS, J. B. Laurent and T. 
Davies, London. 
14,559. Boots and SHogs, A. Coxon, London. 
14,560. WoRKING Traw Nets, L. Spring, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette, 


538,396. Saw Fite, A. Weed, Anderson, Ind.—Filed 
November 27th, 1894. 

Claim.—The within-described file having two flat- 

cut faces a, b, at an angle to each other, and with a 





groove at the back forming edges ¢, i, to said faces, 

which edges are cut, substantially as and for the pur- 

pose set forth. 

538,657. APPARATUS FOR CONDENSING OR EvAPoRA- 
TING AND REFRIGERATING FLUIDs, E. Theisen, Baden- 
Baden, Germany.—Filed November 13th, 1894. 

Claim.—In apparatus for densing, evaporating or 
refrigerating fluids, the combination of tubes provided 
with helically coiled wires on their inner surfaces 
over which a liquid is made to flow, a tray or 
chamber at the lower ends of the tubes for receiving 
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the liquid flowing over the inner faces of the tubes 
and nozzles extending upward from the lower tray in- 
to the lower ends of said tubes for affording a free 
passage of air into the tubes for the purpose of evap- 
orating the liquid flowing down them, an annular 
space being provided between the tube and the nozz’e 
for the escape of the liquid substantially as described. 


538,731. Avromatic Cut-orr VaLvE ror STEAM 
Borters, G. Grossmann, Dortmund, Germany.— 
Filed August 25th, 1894. 

Claim.—(1) An automatic cut-off valve for steam 
and other pipes subjected to pressure, which consists 
of a valve provided with a step-shaped bottom- 
said bottom-part having passages, a valve e 
adapted to move loosely in a suitable sleeve, and a 
weight lever for said valve, whereby in case of the 
bursting of the pipe the valve is automatically closed 
owing to the difference in pressure at opposite sides of 
the valve and thereby the escape of the steam cut-off, 


substantially as set forth. (2) An automatic cut-off 
valve for steam and other pipes subjected to pressure, 
consisting of a valve casing located on the boiler or in 
the pipe connection, a valve having a step-shape, 
lower part, provided es, @ spindle con- 
nected with said valve and adapted to move loosely in 
a suitable sleeve, a counter-weighted lever conn —_ 


538,618, Apparatus ror MAKING Expos: 
oR H, Maxim, New York, WY nnn 


cain) ae. 1894, 
im. e combination with ‘a chamber, and a 
source of supply for a plastic material i 
with the + led of pe wn an ae 
chamber, - i Fapeane su 

e drels with openings co i 
nicating with said source of supply and with ihoapnes 








the drels, substantially as described. (2) 
The combination with a die, and a plurality of outer 
or excentric mandrels within the same, of a mandrel 
mapere therefor having a shoulder, a mandrel or man. 
a within said outer mandrels, and a support for 
the intermediate mandrel or mandrels independent 
of the first mentioned support and resting on said 
shoulder, substantially as described. 


538,840, Sream Hammer, 7. R. Morgan, S&Sr., 
Alliance, Ohio.—Filed August 22nd, 1894. 

Claim.—({1) In a steam hammer the combination with 

a hammer cylinder having a head at its ae end and 
a piston in said cylinder, of a cushion cylinder above 
the piston cylinder, a piston located in said cushion 
cylinder and provided with a bumper pin the latter 
ing through a packing in the head of the hammer 
cylinder and a steam pipe leading to said cushion 
cylinder above the piston therein, substantially as set 
forth. (2) In a steam hammer the combination with a 
hammer cylinder, and piston therein, of a cushion 
cylinder above the age cylinder, a piston located in 
said cushion cylinder and provided with a bumper 
pin, the latter passing through the head of the hammer 
—- a steam pipe leading to said cushion cylinder 
abuve the piston therein, and a drain pipe leading 
from said cylinder below the piston, substantially as 
set forth. (8) In a steam hammer the combination 
with a hammer cylinder and piston therein, of 
standards projecting upwardly from the upper head of 
said cylinder, a cushion cylinder on said standards, a 
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piston in said cushion cylinder, a bumper pin passing 
through the adjacent heads of the two cylinders, a 
steam pipe for admitting steam to the cushion 
cylinder above the piston, and glands secured to said 
heads from the outside as shown. (4) In a steam 
hammer, the combination with a hammer cylinder and 
iston therein, of standards projecting upwardly 
rom the upper head of said cylinder, a cushion 
cylinder on said standards, a bumper pin passing 

ugh the adjacent heads of the two cylinders, a 
steam pipe for admitting steam to the cushion 
cylinder above the piston, and a drain pipe leading 
from the cushion cylinder below the piston substan- 
tially as set forth. 


639,073, O11 Extractor ror Exuavst Sream, H. EB. 

Moffat, Galt, Canada.—Filed September 25th, 1894. 

Claim.—(1) An oil extractor posed of the cylind 

chamber having exhaust and return pipes, an inclosed 
hood connccted to and supported upon the exhaust 
pipe, and having depending spouts and cylinder cups 
situated beneath the spouts and provided with open- 
ings at the bottom of the cylinder portion, and a drip 





mae 
3 | call 


i 
pin 


ipe extending through the bottom cylinder head, as 
uD iar he pape se specified. (2) An oil extractor 
composed of the cylinder chamber A, having exhaust 
and escape pipes, O and F, respectively, an inclosed 
ao ener socnding Spocte onl cylinder oups 
ipe, and spouts and cylinder cu 
Br sttuated beneath the = aie and provided with 





with said valve spindle, and means 
said lever for operating and closing the valve from a 


p gs at the bottom of the cylinder portion, the 
screw conveyor flanges extending from to bottom 





=” distance from the same, substantially as set 


to 
of the cups and the drip pipe extending Through the 
bottom cylinder head, as and forthe purp: se specified. 
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HISTORY OF THE METROPOLITAN RAILWAY. 
No, II. 

In the preceding part of our article we indicated briefly 
the problem sought to be solved in designing the standard 
narrow gauge engines for the Metropolitan Railway—viz., 
to enable them, by means of large grates, fire-boxes, and 
boilers, to have such a self-contained store of heat as to 
supply the requisite steam for taking a train on the 
ascending incline from King’s Cross to Gower-street, and 
thence to Edgware-road, a distance of two miles in con- 
tinuous tunnel, without the emission of products of com- 
bustion, and without such a fall of boiler pressure as 
would unfit them for completing promptly the journey 
to the terminal station at Bishop’s-road. The engines 
farther required to have large tractive power, to get up 
speed quickly in starting from stations. They had also 
to be provided with condensing apparatus and large 
tanks to carry the requisite water; while, at the same 
time, the comparative lightness of the rails and the 
sharpness of the curves at some parts of the line im- 

yosed considerable restrictions on the axle loading and 
on the length of the rigid wheel-base. 

A consideration of these conditions determined within 
distinct limits the general features of the machine as 
finally adopted. The total weight to be carried on a 
60 lb. rail necessitated the use of four axles, and the 
largeness of the tractive effort of which the engines had 
to be capable necessitated that two at least of these 
axles should be coupled, while the sharpness of the 
curves seemed to necessitate the application of a bogie. 
These points being so far settled, the next step was to 
determine the size of the driving wheels, as on this 
depended, of course, the size of the cylinders. The 
largeness of the tractive power requisite, coupled with 
the desirability of keeping down the weight, pointed 
to the use of the smallest size of driving wheels 
compatible with the maximum speed at which the 
engines would be required to run to secure a sufficiently 
high average speed between station and station. In the 
end a diameter of 5ft. 9in. was adopted, with 17in. 
diameter cylinders, having 24in. stroke, and giving a 
tractive power equal to 100 lb. per square inch of piston 
area, which, with the steam pressure of 180 lb. per square 
inch at which the boilers were set, gives a starting 
tractive effort of, say, five tons; this, however, diminish- 
ing with a fall of boiler pressure due to condensing. 
Probably a smaller diameter of driving wheels, say 
5ft. 3in., would have been better. They would have 
enabled cylinders 16in. diameter to have been used with 
an equal tractive power, and would have effected some 
saving, not only of total weight, but of weight on the 
coupled axles, which could have been readily spared as 
regards the requirements for adhesion. But it must be 
borne in mind that these engines were designed when 
large driving wheels for four-coupled engines were in 
vogue, it not having then been demonstrated, as is now 
the case, the high speeds of which even coupled wheels 
5ft. in diameter are capable with well balanced engines. 
A diameter of 5ft. 9in. having, however, been adopted in 
the first instance for the Metropolitan engines, it never 
seemed worth while to make a change for the saving of 
weight, and that diameter has continued to be the 
standard to the present day. The form of bogie adopted 
was the Bissell truck with four wheels. 

Although the largest possible boiler and fire-box com- 
patible with the limit of weight imposed by the strength 
of the permanent way was clearly conducive to the 
efliciency of the machine for the conditions it had to 
meet, the settlement of the matter was not left to blind 
chance. On the contrary, a complete series of experi- 
ments with a locomotive boiler, for the purpose of deter- 
mining the steam-evolving powers of that type of boiler 
in respect, on the one hand, of the contained water con- 
sequent on a reduction in pressure, and on the other 
hand, of the fuel by radiation of its heat, were made by 
Messrs. Beyer, Peacock and Co., as preliminary to deter- 
mining the dimensions of the boilers of the Metropolitan 
Railway engines. In addition to these, a series of 
experiments were made to determine the most efficient 
mode of condensing the exhaust steam, coupled with 
economy of water, the latter being no unimportant point 
in view of the high price paid for it in London. The need 
for an efficient condensing apparatus was made specially 
evident by the waste of water in the case of the Great 
Northern tender engines, temporarily employed in work- 
ing the line, owing to the condensation being effected at 
the surface of the water only, and this feature was 
further confirmed by the results obtained in the course 
of the experiments instituted by Messrs. Beyer, Pea- 
cock and Uo. It was clear that some system must be 
adopted that would bring the whole of the water succes- 
sively into contact with the exhaust steam. This was 
tried in two ways—one plan being to allow the water 
to fall like rain from a minutely perforated tray into a 
condensing chamber, which proved such an efficient 
mode as to produce a considerable vacuum; but it was 
not thought applicable in this instance, as it would not 
only have necessitated lofty tanks to permit of the water 
falling from their upper portions to condensing chambers 
beneath, but difficulties would have arisen in regulating 
the rate of flow of the water pari passu with the varying 
amount of exhaust steam passing to the condensers, 
without careful regard to which a waste of water would 
have ensued, not to mention the risk of the whole of the 
condensing water being used up long before the com- 
pletion of the tunnel portion of the journey. The other 
plan was to convey a portion of the exhaust steam by a 
suitably proportioned pipe to the bottom of the con- 
densing water, whereby such a circulation would be 
Set up as to effect a uniform heating, and consequent 
Perfect utilisation of the water. The means for 
effecting this is shown by the sketch. The smaller 
Pipe A conveys to the bottom of the tank the amount 
of steam requisite for efficient circulation, while the 
remainder finds its way through the annular space B to 
the surface of the water. The efficiency of the arrange- 





ment is equal to its simplicity. Yet, simple as it is, it 
was arrived at only after some trouble and experiment. 
On the wastefulness of water by mere surface-condensing 
being conclusively established, trial was made with the 
exhaust pipe led to the bottom of the tank. The result 
was perfect as far as condensation and economy cf water 
was concerned, although accompanied by that unpleasant 
crackling noise often 
heard when the “ warm- 
ing cock” is used. But 
it was anything but satis- 
factory when steam was 
shut off, as the vacuum 
that then ensued in the 
pipe had the effect of 
drawing water from the 
tank to the cylinders, with 
some untoward results. 
The compromise between 
a surface pipe and a 
bottom pipe, in the 
manner shown by the 
sketch, was therefore 
devised, the proper pro- 
portion of the one to 
the other being deter- 
mined by experiment. 
The annular space B pre- 
vents any vacuum form- 
ing in the pipe A. The 
opening D is merely for 
the purpose of preventing 
either a vacuum or a pres- 
sure in the tanks, and 
the standpipe above it is 
for conveying over the 
heads of the men on the 
footplate any vapour that 
may be given off on the 
condensing water becoming by any chance overheated. 
The mouth of the standpipe is covered by a bafile 
plate E of sufficient length. 

The capacity of the condensing tanks as adopted in 
the engines is 1000 gallons when filled to 6in. from the 
top. Side tanks were preferred as giving the most con- 
venient form for the purpose intended. Specially large 
discharge pipes with quick-acting valves worked from 
the footplate were provided for the rapid emptying of 
the hot water at the terminal stations, and equal care 
was taken to provide large and handy openings for re- 
filling the tanks. 

The length of the fire-boxes of these engines is 6ft. 
inside by 38ft. 2in., giving a grate area of 19 square feet ; 
the boiler barrel being 10ft. 3in. long by 4ft. diameter. 
Notwithstanding this large size of barrel, it is pierced by 
only 166 tubes of 2in. diameter. The boilers have, there- 
fore, ample capacity for water for the evolution of steam 
during the periods of condensing. The longevity of 
these boilers has been remarkable, notwithstanding the 
exceptional length of the fire-boxes and the constant 
variation in the steam pressure. This is to be explained 
partly, no doubt, by the good material used, the high 
quality of the fuel burned, and by the fact of the engines 
not being “‘ hard fired ;” but it is principally due, we 
fancy, to plenty of flexibility having been provided for 
in designing those parts of the boilers where the strains 
due to expansions and contractions must find vent ordo 
damage. 

It only remains for us to say, before quitting our refer- 
ence to the structural parts of the engines, that for the 
purpose of preventing the escape of the products of com- 
bustion at those parts of the journey underground where 
they would prove detrimental, the lower mouth of the 
chimney was fitted in the earlier engines with an air- 
tight flap, controlled by a handle from the footplate. 
Chimney flaps were, however, abandoned in the subse- 
quent engines, as they were found liable to be inadver- 
tently left closed by the drivers when the exhaust steam, 
on coming from the tunnels to the open, was diverted 
from the tanks to the chimney, with the result of steam 
being driven through the tubes to the fire-box; and it was 
found that, for all practical purposes, the air-tight doors 
of the ash-pan were sufficient to check the escape from 
the fire-box of the products of combustion when required. 
Some modification in the system of working has crept in 
since those early days, consequent on an increase in the 
length and weight of the trains, necessitating drawing to 
some extent on active combustion in the fire-box, there 
being limits, of course, to what the heat stored in a 
locomotive boiler is capable of doing in the shape of 
haulage. The improved ventilation of the line has, how- 
ever, enabled this to be done without producing the 
vitiated atmosphere which would have resulted with the 
comparatively limited ventilation of the underground 
stations of the original line. These engines are 
illustrated in Zerah Colburn’s ‘‘ Locomotive Engineering 
and Mechanism of Railways ” of 1871. 

Among the interesting historical incidents connected 
with the Metropolitan Railway must be included the 
locomotive which was designed by a firm in the south- 
west of England, if we remember rightly, for working 
this line. It was a ‘‘ condensing ” engine in the true 
sense, that is, the vacuum due to the condensation of 
the steam from the high-pressure side of the pistons 
was utilised to propel the engine, which was provided 
with air pumps and all the paraphernalia of a con- 
densing engine. Another of its principal features was 
that its fire- box was largely filled with fire bricks, 
gee only a small grate area, which were intended 
to radiate their heat for the production of steam 
on the box being hermetically closed before enter- 
ing the tunnels. The weight of the engine was 
enormous. It oa moreover, to be weight inju- 
diciously applied, for on the engine being tried on the 
rising gradients between King’s Cross and Edgware- 
road, it was found to be incapable of moving itself 
satisfactorily, and was relegated to a siding for the 
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remainder of its days, which were not of long 
duration, as it found its way to the scrap-heap 
within a couple of years or so of its birth. It was, 
we believe, bought by Mr. Isaac Watt Boulton, 
of Newcastle-under-Lyne. The mistakes in its design 
were two-fold; first, in supposing that the economy of 
steam would compensate for the extra weight of the 
parts involved in the condensing machinery; and 
secondly, in attempting to utilise red hot bricks for the 
storage of heat. It was not realised apparently, that, 
weight for weight, bricks are far inferior to water for this 
purpose, not only on account of their lower tpecific heat, 
but because of their action admitting of little or no control, 
while with water the control is perfect, as its heat is 
given off pari passw with the amount of steam used. 

We have already alluded to the broad gauge engines 

used by the Great Western Railway Company for the 
Metropolitan traffic, and in this issue we publish a two- 
page engraving of these remarkable locomotives, designed 
by the late Sir Daniel Gooch, then locomotive engineer of 
the Great Western Railway, and made, if we remember 
rightly, in the company’s works at Swindon. 
These engines had outside cylinders, and in this respect 
are of special interest, as there are few examples of out- 
side-cylinder engines for the 7ft. gauge. With the excep- 
tion of these, we can hear of only three on the North 
Devon Railway. When the Great Western Company 
took over the North Devon line in 1862, it had three 
outside-cylinder broad gauge engines at work, viz., the 
Yeo, Dart, and Creedy. They were all six-wheeled, with 
cylinders 16in. diameter and 22in. stroke. The Yeo and 
Dart had single driving wheels, although about six years 
afterwards the Dart was made into a four-wheels 
coupled engine, by replacing the small wheels under the 
footplate with a pair of wheels of suitable size to the 
driving wheels. ‘the Creedy was a four-wheels coupled 
engine. The driving wheels of the Yeo and Dart were 
6ft. in diameter, and those of the Creedy 5{t. 6in. The 
boiler pressure of all three was 120 lb. to the square inch. 
They were built at the Canada works, Birkenhead, about 
1858 or 1860. These three engines were a true type of 
the London and North-Western Railway engines, northern 
division, known as Trevithick’s engines. 

As will be seen by our supplement, the Metropolitan 
broad gauge engines had four wheels coupled, 6ft. in 
diameter, with a single pair of wheels behind the smoke- 
box. Thecoupled wheels were placed 7ft. 6in. apart from 
centre to centre, and the distance from the driving axle to 
the leading axle was 8ft. There was no side play given to 
the leading axle, and the fixed wheel-base was therefore 
15ft. 6in. long. The fire-box was 4ft. 10in. long inside by 
3ft. Yin. wide, giving a grate area of 18 square feet. It 
had a transverse “ mia-feather ’—a feature somewhat in 
vogue in those days. Many of the details bear the 
stamp of early Great Western practice, some of which 
have descended to the present day; notably the long 
flexible springs of the coupled wheels, with india-rubber 
pads at the ends of the links. The Gooch expansion 
link is another feature of these engines. The low centre 
of gravity is also noticeable. Likewise the total absence 
of weather-board, as well as the bareness of the foot- 
plate generally, owing to the small provision made for 
fuel and the absence of the various engineman’s acces- 
sories now thought indispensable on a locomotive. The 
parallel chimney, prolonged far into the smoke-box, is also 
notable as being a compromise between the claims of the 
‘‘big-enders”’ and “ little-enders” in respect of the proper 
amount and direction of the taper for a locomotive chim- 
ney, while the simplicity of its design and ornamentation 
is a model for all generations to come. The safety valves 
with their long levers, reaching to the extreme corners of 
the fire-box, take the memory back to a remote period 
before the days of the now almost universal Ramsbottom 
safety valves. The Venetian shutters at the smoke-box 
end of the tubes for bottling up the products of combus- 
tion in the tunnels are noticeable. These, it may be 
noted by the way, soon became distorted by the heat and 
were early abandoned. The manner in which the brake 
blocks are carried on sliding bars, actuated by rack and 
pinion, is peculiar. 

Passing now from details to larger features of these 
engines, the arrangement of their tanks and steam con- 
densing apparatus invite attention, as being essentially 
different from that adopted on the Metropolitan narrow 
gauge engines. The tanks, it will be observed, were 
packed well out of sight, partly under the footplate and 
partly under the boiler. It is not clear why this arrange- 
ment was adopted, for although the broad gauge afforded 
more space for under-hung water tanks than is available 
in engines for the ordinary gauge, it nevertheless necessi- 
tated placing no inconsiderable part of the water under 
the footplate in a position so far out of reach as to — 
render it practically unavailable for condensing purposes. 
Possibly the ‘low centre of gravity” theory of the 
broad gauge school may have had something to do with 
it. The details of the condensing pipes and gearing are 
readily seen from the plan and cross-section through the 
smoke-box. Flap valves, worked by vertical shafts and 
actuated by a rod and handle within reach of the driver, 
directed the exhaust steam either up the chimney or into 
the condensing tank under the boiler. The condensing 
pipe from the right-hand cylinder crosses to the left-hand 
side of the tank, and that from the left-hand cylinder to 
the right-hand side, to get length and flexibility of pipes. 
These pipes are prolonged within the tank, being per- 
forated with holes to distribute the exhaust steam, and 
taper somewhat towards their further ends. 

The arrangement was far from perfect. The insertion 
of the condensing pipes below the water level had the 
result—alluded to in describing the experiments pre- 
liminary to designing the details of the Metropolitan 
narrow-guage engines—of producing a vacuum in the 
pipes when steam was shut off, with the consequent risk 
of drawing water into the cylinders. This had to be 
provided against by the incertion of automatic flap valves 
in the exhaust pipes, which are to be seen inclined at an 





angle of 45 deg. at the junction of the pipes with the front 
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plate of the tank. Although these valves largely miti- 
gated the risk, they were difficult to keep water- 
tight from their frequent flapping action, and serious 
trouble from the back flow of water into the cylinders 
was only prevented by the suction of air through the 
various joints of the pipes between the tank and cylinders, 
which were always more or less leaky owing to the 
expansions and contractions to which they were sub- 
jected in consequence of the frequent change in their 
temperature. The leakage of water from these joints 
was, consequently, considerable. Further, although the 
total contents of the two tanks was over 700 gallons, 
that of the tank under the footplate, amounting to 250 
gallons, was, as we have already said, practically un- 
available for condensing purposes, the connecting pipes 
being inadequate to allow of any sensible circulation of 


front tank was liable to become overheated whenever 
the trains were more than usually loaded, and recourse 
had to be taken to partially exhausting the chimney, even 
in the tunnels, to prevent asphyxiation of the engine. 
The facilities for discharging the hot water from the 
tanks were too limited, and their awkward position 
rendered the process of refilling them a tedious one. 
Considering, however, that these engines were the first 
to ‘be designed for tunnel working, when as yet the 
special requirements of an underground “ omnibus ” 
traffic as ultimately developed were unknown, it is 
perhaps not to be wondered at that room was left for 
improvement. 








THE HAYTHORN TUBULOUS BOILER. 





Our of the great multitude of water-tube boilers recently 
patented may be singled that which we illustrate, as being 
ingenious and complying satisfactorily with most of the 
conditions which regulate and rule the working of ‘‘ express” 
boilers. Its construction will be readily understood from the 


Haythorn, of 82, West Regent-street, Glasgow, the inventor 
and patentee. The illustration shows a sectional front and 
side elevations of a twelve-element boiler, with arrows in- 
dicating the direction of water circulation ; also an enlarged 
view of connection of tubes to the headers, from which it 
will be noticed that the ends of each tube are enlarged 
externally to form a screw of sixteen threads per inch, 
without reducing their normal thickness; a small gland is 
screwed internally to fit the tube, and is also screwed 
externally with twelve threads per inch—which fits into a 
screwed recess in the header to which the tube is to be con- 
nected. The recess only passes partly through the metal of 


of the same diameter as that in the tube. The gland, being 
screwed a certain distance upon the end of the tube, is then 
entered by its external screw into the internal part of the 
recess in the header and screwed up. Now, owing to the 


recess, the tube is drawn up at a rate proportional to the 
difference in pitch of the two screws, until its end comes in 
contact with the bottom of the recess. It rests on @ cop 


water between the tanks. Consequently the water in the | 


drawing and the following description, supplied by Mr. | 


the header, forming the projecting bottom, which has a hole | 


thread on the tube being finer in pitch than that inside the | 


of screws mentioned with a tightening power equivalent to a 

single screw having forty-eight threads per inch. In the 

operation of screwing up, the tube is not turned at all. 

Having thus the means of securing the ends of tubes 
| externally, the arrangement takes the form of headers made 
of cast steel, placed nearly at right angles, and connected by 
tubes having their upper portions over the fire arranged with a 
slope upwards ioaunle the front, and bent over and downwards 
at the back, to connect with the supply header. Each element, 
or pair of headers, is furnished with two vertical rows of 
tubes—thirty-four in number—and also a single enlarged tube 
on the upper side, arranged as a down-comer for circulation. 
The upper portion of the front, or rising header, has a flange 
joint with two openings—one for the up current of steam 
and water carried over with it, and the other for the down- 
flow of water through the enlarged tube referred to. These 
elements are twelve in number. In front of the boiler and 
above the vertical headers is a steam drum, having rivetted 
thereto a steel plate formed with flanges to take the flanges 
of the headers, each with two openings to correspond ; the 
steam or rising side of the vertical headers is connected with 
an annular space round the circumference of the steam 
drum to throw down the water carried up with the steam, 


Results of Trials of Haythorn Boiler by Professors Barr and Watkinson. 











while the inner row is connected with the downflow openings 
in the headers and enlarged pipes—ensuring the maintenance 
of a constant circulation of water down through the enlarged 
pipes, and upwards through the heating tubes. About half 
way up the headers and tubes—resting on the tubes—are 
shown fire-clay tiles, to prevent the hot gases making their 
way directly to the chimney by passing them backwards and 
downwards over the bridge, then upwards and forwards to 
the front end, so as to abstract as much of the heat as 
possible; and, in a modification of this arrangement, special 
tubes, placed close together, are employed for deflecting the 
hot gases instead of the fire-clay tiles, and in some instances 
—when heavy forcing is necessary—a second set of deflector 
| tubes or tiles is used, thereby causing the gases to pass 
downwards a second time before being discharged to the 
chimney. A mud drum—not shown on drawing—is con- 
nected to the lower headers of every boiler for enabling all 
| sediment to collect therein and be blown off periodically ; 
also, a system of steam jet pipes for cleaning the outside 
of heating tubes occasionally whilst the boiler is working. 
Experiments have been carried out with this boiler by 
Professors Watkinson and Barr. The following table gives 
the results obtained by these gentlemen :— 














“a Professor Watkinson’s Tests. 
igs ae ane a ae eee ey eR te oe Se 
Date of trial - .» llth April, 1895 | 30th April | Ist May 2nd May | 30th May 12th June | 14th June | 14th Jure 
Heating surface ee 430 eq. ft. | _ | — — — —- -- | — 
| Grate area... .. eo «| 6°88q. ft. _ | =- _ _ — | -- - 
| Ratio =-® .. 63 to 1 ~_ = “ i = ae 
G.A. | | | 
Camamed 4. ct os be ee ws 08! 8 Welsh _ | . ~- | — — — = 
Chimney draught by water gauge .. .. 0°15in. yein. | *ad,in. ym. = | -" 2m, aie -jp. | jin. 
Air pressure under fire—forced draught.. —_ | _ - — |} in. 2hin. 2} hin. 2hin. 
Airtemperature .. .. 2. oc cc oo 55° F. | 58°4°F, 57° F. 60° F. | 80° F. 63° F. 60° F. 60°6° F. 
Mean feed temperature.. 52}° F. | 51°S° F a7-7° FF. | 64772? FF. | 52° F. 56°5° F. 55°5° F. | 55°5° F. 
Coal cousumed perhour .. .. .. «- 1€0 Ib. 120°6 Ib 63Ib. | 102°6 1b. | 271} Ib. 338°3 Ib, | 458°3 Ib. 504 Ib. 
” a per square foot | 1S | ; 
1 ORE es Me 17°64 Ib. 10 Ib. 15"11b. | 39°8Ib, | 49°81b, | 67°41b. | 74°1 Ib. 
Water evaporated perhour.. .. .. .«. 911 Ib. 979°2 Ib, 556°8 Ib. 909 Ib. 2565 Ib. | 2757 lb. | 3336 Ib. | 3648 Ib. 
4 er Ib. of | 
eae Pn.) eee Te 9°11 Ib, 8°2 Ib, 8°6 Ib. 8'S6Ib. | 9°451b,815Ib.| «7°89. | 7°24 Ib. 
| Equivalent evaporation from and at | 7 
xo per Ib. of coalused .. .. .. 111 1b. 9°97 Ib. 19°5 Ib. 10°86 Ib. | 11°6 Ib. 9°941b. | 9°04 Ib. 8°9 Ib. 
Coal consumed per hour per square foot | | | | | “7b 
of heating surface... .. «2 of +: 0°23 Ib, 0°28 Ib. | 0°16 Ib. 0° 238 Ib. 0°63 Ib. 0°8 Ib. 1°07 lb 1°17 1b, 
Water evaporated hour per square | | | ; 
foot of heating suriace © ns - ee 2°58 Ib. 2°78 Ib. 1°6 Ib. 2°6 Ib. | 6lb, | 6°41». | 7°9 Ib. | 8°48 Ib. 
Mean boiler pressure, b uge, per | | 
equare inch “3 aed # 9 ge es 147 Jb. 157 Ib | 163°2 1b, 195°6 Ib, | 2401b, | 283 Ib. 250 Ib. 251 Ib. 
Corresponding temperature of steam 864° F. 369° F. | 372° F. | 385°7° F. | 402° F. H 400° Fy. | 405° F. | 405° F. 
Mean temperature of escaping gases 460° F. 527° F. | 382°F. | 478°F. | 685° F. | OF. | Tae ~~ F. 
Quality of steam .. .. «1 «+ oe Dry Dry | Dry Dry Dry Dry Dry | ry 











DeatH oF Mr W, KILvincton.—We regret to have to announce 
the death, on the 24th ult., of Mr. W. Kilvington, M.I.C.E., 
manager of the Northumberland Kagine Works, Wallsend-on-Tyne. 

THE INSTITUTION OF JUNIOR ENGINEERS.—The annual summer 
| meeting of this Institution, whose headquarters are in London, 
| takes place from August 17th to 24th, the rendezvous being 
| Belgium. The towns to be visited include Antwerp, where the 
| municipal docks, M. Kryn’s diamond cutting works, and other 
| places of interest will be d to bers’ inspection ; at 

Ghent, MM. Carel’s Engine Works, M. de Hemptinne’s Cotton 
Spinning Works, and M. Van Houtte’s Nursery Gardens will be 
seen ; at Brussels, the Electric Lighting Station ; whilst at L’ége 





I | the Works of the Société Cockerill, the Vieille Montague Zinc 
ring, and there makes a secure joint, and in the proportion | Works, the St. Leonard Locomotive Works, the Val St. Lambert 


| Glass Works, the Small Arms Factory, and the Electric Tramway 
Installation will be visited. In honour of the Institution a banquet 
is to be given by the Liége Section of the Society of Engineers 
from the University, and the members will also be the guests of 
the Socié:é Cockerill. An excursion to Verviers, where the 
Chamber of Commerce will entertain the visitors, is arranged for 
the purpose of seeing works in connection with the woollen cloth 
industry. Here MM. Peltzer’s hairs g Br those of M. Duesborg- 
Delrez, La Vesdre, and M. Hauzeur Gerard Fils, will be opened. 
The celebrated Gileppe reservoir, from which Verviers receives its 
domestic and manufacturing supply, is also included in the 
programme. A large number o members have notified their 
intention of being present at the meeting, which to be 
one of the most successful the Institution bas held. 
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INSTITUTION 





OF MECHANICAL ENGINEERS— 
GLASGOW MEETING, 


VISITS TO ENGINEERING WORKS, 


Tux afternoon of Wednesday, 31st ult., was devoted by 
one section of the members of the Institution to a>run 
over the lake district traversed by the New West-High- 
land Line, as gene." — and by another section— 
for whom more work-a-day attractions had the greater 
otency—to visits of inspection of the large locomotive 
works in and about Glasgow. Our intention was to have 
given notes of the seve works visited—three divisions 
of members overtaking two separate works each in 
different parts of the city—but as the visits were neces- 
sarily so hurriedly accomplished, and as locomotive 
engineering forms a subject to which, as is well known, 
we pay special attention, we have decided that rather 
than deal with the several works perfunctorily, we will 
defer our notice of them to another occasion. (f Messrs. 
Sharp, Stewart, and Co.'s Atlas Works we gave a very 
full and copiously illustrated account in our issue for 
December 14th last year. We also defer, for like reasons, 
our promised notice of works independently visited by 
members. Several of these will form the subject of illus- 
trated articles in early issues. 

Thursday, August 1st, was a day of which every hour 
and half-hour seemed fully and profitably employed in 
visits to works. At 9.85 in the morning a contingent 
numbering about 100 persons left the Central Station by 
special train to visit the works of the Glasgow Iron and 
Steel Company, at Wishaw, and afterwards the works of 
the Summerlee and Mossend Iron and Steel Company, 
Mossend. An equally large number, ten minutes later, 
left Queen-street Station for Clydebank, there to see 
through the famous shipyard of the Messrs. Thompson, 
and the no less celebrated sewing machine works of the 
Singer Manufacturing Company, and from Clydebank 
onwards to Dumbarton, to visit the shipyard of Messrs. 
Denny and Bros., and the engine works of Messrs. 
Denny and Co. The evening of Thursday, as already 
stated in last week’s issue, was spent in the Municipal 
Buildings of Glasgow, an entertainment taking the form 
of a conversazione being provided by the Lord Provost, 
Sir J. Bell, and Lady Bell. 


GLASGOW IRON AND STEEL COMPANY'S WORKS, 


The party which proceeded to Wishaw was accompanied 
by Mr. A. Hornby Lewis, director, and Mr. James Riley, 
general manager of the Glasgow Iron and Steel Com- 
pany. Arrived at Wishaw the visitors were conveyed to the 
works in carriages provided by the company. At the 
entrance to the ironworks section they were met by 
several guides, who at once took them in hand and con- 
ducted them over the works, Mr. Riley himself acting as 
guide in-chief. In what follows regarding this most in- 
teresting and extensive establishment, no attempt is 
made to enter upon details. It partakes more of the 
nature of an itinerary of the routes followed, and an 
enumeration of the most important features brought 
into view. 

The tour of inspection began appropriately with the 
blast furnaces, and proceeded throughout in the order and 
sequence of practical operations. There are four blast 
furnaces of modern type, with arrangements for a fifth, 
allinaline. Three of these, 65ft.in height, make hematite 
iron for use in the steel works, and one ordinary Scotch 
iron. All the furnaces are 16}ft. diameter at the boshes, 
and 13ft. at the tops, which are fitted with cone and bell 
arrangements for charging. There are nine tuyere ports 
divided equally round the hearths. The blast is heated 
by three very large and efficient Ford and Moncur fire- 
brick stoves, 76ft in height by 26ft. diameter, capable of 
heating the blast for five furnaces to 1700 deg. Fah. 
After witnessing a cast of iron on the pig-beds—which 
are on a level with the tops of the railway wagons—the 
party moved forward, following the course taken by the 
waste gases from the furnaces to the ammonia-recovery 
plant. Steam is supplied to the engines and to the 
ammonia works—four boilers being required for the latter 
—from a range of seventeen i boilers, all of 
which are fired by the waste gases from the blast fur- 
naces. Taken altogether, the ammonia-recovery plant 
here is perhaps one of the finest and most perfect in 
existence. It has been erected from most carefully 
considered designs, and was only set to work at the 
beginning of this year. Mr. Riley took the party, step 
by step, through the whole of this department, showing 
condensers, washers, exhausters, stills, and saturators, 
through, in short, the whole course of the recovery pro- 
cess from the gases to the ammonia and tar products, 
viz., sulphate of ammonia, pitch, and creosote oil. 
Moving forward, the course of the cleansed gases was 
followed to the heating stoves for the blast, and the 
battery of steam boilers, where the gases were seen 
burning. 

Leaving the iron works department, and crossing the 
main line of the Caledonian Railway, which separates the 
two departments, the visitors entered upon an inspection 
of the steel works, which, by reason of fe . Riley’s paper 
on ‘‘ Modern Steel Works Machinery,” read the day pre- 
vious, seemed to have even stronger attractions for most 
of the party. As there was nothing special to show in 
connection with the Bessemer department, a casual glance 
was directed to the converters, &c., and the party passed 
forward to the Siemens steel department. Entering by 
the railway, which led to the steam boilers on the one 
hand and the gas producers on the other, both of 
these installations were examined. The gas producers 
are of the newest designs of different types, and proved 
& source of very considerable interest to some of the 
members of the party. The boilers, of which there is a 
attery of twenty, are all of steel, and are worked at a 
ae of 100 1b. per square inch. In both these 
senclies the ments are of the most complete 
Character, both with a view to economy and convenience. 

@ Siemens steel melting furnaces were next visited. 


P 


At present there are six 30-ton furnaces, but the full com- 
plement of nine furnaces is projected and arranged for. 
One of the furnaces was tapped, and the ingot cast under 
the inspection of the visitors. The next step was to the 
soaking furnaces, in connection with which is the new 
40in. slab cogging mill made by Messrs. Lamberton and 
Co., and described by Mr. Riley in his paper, of which an 
abstract appeared in our last issue. e ingot, weighing 
six tons, was drawn fromthe furnace by a massive 15-ton 
travelling crane, deposited on the tipping cradle at 
the end of the cogging mill, an automatically 
lowered on to the live feed rollers, and by them 
carried to the cogging rolls. The cogging process 
resulted in a slab 36in. in width by 8in. thick, and 
this was rapidly passed onward to the hot-bloom shearing 
machine—also dealt with in Mr. Riley’s paper—and cut 
into slabs of the required sizes and weights. 

The slab re-heating furnaces were then visited, and the 
party moved forward to see the plate-rolling mills in 
operation, These mills—made by Messrs. Lamberton and 
Co., and also described in Mr. Riley’s paper—together 
with the several engines driving and controlling them, 
embody the most recent improvements, and the opera- 
tions were performed most satisfactorily, a large ship- 
plate being rolled whilst the party waited. Attention 
was next called to the p" shears, a section of the steel 
works plant to which special interest was directed 
through the valuable remarks in Mr. Riley’s paper on 
the advantages and disadvantages appertaining severally 
to steam and to hydraulic shears and to ripping instead 
of shearing. After the loading department had been 
traversed a move forward was made to the bar-cogging 
mill, which is 34in. diameter, and to the bar-rolling 
train, where steel angles were rolled to a length of over 
200ft., and cut up into the required lengths for use in 
shipbuilding. Here, also, were seen some very fine 
specimens of round steel bars, being over 30%t. long by 
7 in. in diameter, and weighing 35 cwt. each. 

The inspection of the practical operations here termi- 
nated, iat the party proceeded to luncheon provided by 
the company, following which, Mr. Jeremiah Head, past- 
president of the Institution, proposed ‘ Prosperity and 
success to the Glasgow Iron and Steel Company,” and 
coupled with the toast the names of Colonel Reid Stewart, 
chairman of the company, Mr. Riley, general manager, 
and Mr. Williamson, manager of the steel works, all of 
whom briefly responded. Mr. Lewis then proposed 
“The Institution of Mechanical Engineers,” which was 
responded to by Mr. E. Windsor Richards and Mr. E. P. 
Martin, vice-presidents. The visitors then left, and were 
conveyed by special train to Mossend, where, under the 
guidance of Mr. James Neilson, they were shown round 
the works of the Summerlee and Mossend Iron and Steel 
Company. 

CLYDEBANK SHIPYARD CENTRE HEAD WORKS. 


The party visiting Clydebank and Dumbarton were met 
at Clydebank Station, which adjoins the shipyard, by 
Mr. James R. Thomson of the firm, who acted as chief 
cicerone through the works. Since our description of the 
famous Clydebank firm in our impression for January 8th, 
1892, in which the history of the firm and biographical 
notes of the several partners were given, expansion 
and improvement of the works have constantly been 
going on, at the same time that most important 
shipbuilding work, both for great mercantile firms, 
and for our own and other Governments, has 
been conducted. Some notes, therefore, as to the 
arrangement and equipment of the works, supplementing 
the former general outline as to history, situation, area, 
&c., may be given. The ——— and marine en- 
gineering departments are under separate management, 
the general manager of the engineering section being Mr. 
R. G. Dunlop. The yard is situated close to the terminus 
of the Clydebank branch of the North British Railway, 
and a siding is led into the yard with branches extending 
to different ; one branch, for example, being led 
alongside the building berth of H.M. battleship Jupiter, 
at present under construction, so that the heavy armour 
plates may be lifted directly on board the vessel. Beyond 
the commodious offices of the firm, in which a very large 
draughting and clerical staff is employed, and after 
passing through the spacious store yard, well served by 
powerful steam travelling cranes and portable narrow- 
gauge railways—the latter, indeed, traversing the whole 

in all directions—the visitor soon reaches the frame- 
Scolies sheds in which are three angle-bar furnaces, each 
over 60ft. long, with ample bending-block and scrive board 
around them for setting and bevelling frames. A note- 
worthy machine tool here is the automatic frame beveller 
supplied by Messrs. Davis and Primrose, of Leith, which 
does the work quicker and with much fairer results than 
the ordinary method of hammering. Here also, of course, 
is the usual equipment of punching and shearing machines 
for dealing with frames, including a special machine by 
Messrs. Hugh Smith and Co., Possil Works, Glasgow, for 
shearing channel bars—now adopted in large vessels in 
place of the riveted combination of angle frame and 
reverse frame—up to 15in. by 6in. by jin., and a machine 
for straightening, and one for planing angle bars on both 
edges at one operation. 

Adjacent to the angle iron furnaces are the boilers 
supplying steam to the main driving engines, and to the 
engines driving self-contained machine tools throughout 
the yard. There are four Lancashire boilers 28ft. long 
and 7Aft. diameter, the working pressure being 120 lb. 
They are fitted with Proctor’s mechanical stokers, the 
coal being raised by an elevator and distributed to the 
furnaces—two in each boiler—by means of a screw worm. 
The main engine for driving the iron-working machinery 
is a horizontal compound engine by Robey and Co., 
having 18}in. and 30in. cylinders, 40in. stroke, and indi- 


cating about 300-horse power. The power from the engine | gaining 


is distributed by means of twelve 5}in. cotton ropes work- 
ing on @ grooved fly-wheel and actuating two main lines of 
i Taking steam from these boilers also are a 





Tangye engine of about 80-horse power used for driving 


wood-working machinery in joiners’ shop, a small auxiliar 

engine driving tools in the shipyard engineers’ shop, an 

the dozen steam hammers in the forge and smithy. Two 
other boilers of the Babcock and Wilcox type are situated 
near the shear-legs by the side of the firm’s wet basin, 
and supply steam to the shear-leg engines; to a con- 
densing engine of the marine type employed driving 
the dynamos which supply current to the extensive 
lighting installation throughout the works ; to a hydraulic 
pumping engine, &c. There are also complete installa- 
tions of hydraulic power and appliances in the yard. An 
engine and steam accumulator by Brown, Bros., Edin- 
burgh, supply power to the large flanging and punching 
machines, cranes, capstans, &c., disposed throughout the 
yard. The pressure used in this system is 800 Ib. per 
square inch, while for the portable hydraulic riveters a 
rey and higher pressure system is employed, viz., 

In the iron-workers’ shed, which is about 350ft. long 
by 150ft. broad, and has two main lines of shafting, 
there are as many as twenty-seven shearing and punch- 
ing machines of various sizes, some of them exception- 
ally powerful. One, for example, is a combined shearing 
and punching machine by Messrs. Craig and Donald, of 
Johnstone, capable of dealing with plates 1}in. thick ; 
shearing them or punching holes through them 1tin. 
diameter. Noteworthy also are double punching machines 
of the cam-and:lever pattern, having twin punches at 
each side of the gap, by which means two holes are 
punched simultaneously on each edge of plate. Theso 
machines are capable a punching two lin. oie through 
lin. plates, and as the gap is as much as 42in., plates of 
7ft. width can be dealt with. Among other machines are 
two powerful hydraulic manhole punches, one capable of 
punching holes up to 30in. by 20in. through jin. plates ; 
a powerful hydraulic flanging machine by Hugh Smith 
and Co. for flanging keel, garboard, and bulkhead plates 
cold up to ltin. thick. There is also a set of plate rolls 
by Messrs. Shanks and Co., of Johnstone, the largest yet 
made, capable of dealing with plates 35ft. long by lin. 
thick. The top roll of this massive appliance is a solid 
Vickers’ steel forging weighing 48 tons. There are five 
sets of planing machines of various sizes, up to the 
capacity for dealing with the longest and thickest of 
shell plates now used. There are four circular saws by 
Hetherington, and one of Messrs. Noble and Lund’s band- 
saws, now coming much into use in forges, shipyards, 
and other works. It cuts forgings, plates, channel bars, 
or angle bars, and is especially useful wherever any 
irregular cut, as distinguished from a plain cross cut, is 
required. In the construction of the Terrible and of the 
Jupiter, now on the stocks, Messrs. Thomson have 
been able to utilise it with advantage in many different 
ways. There are also in this shed several radial drilling 
and countersinking machines by the best makers. 

The shipyard engineers’ shop is 240ft. long by 48ft. 
broad, and in it and on board ships fitting out a total of 
over 500 mechanics are employed. The work overtaken 
is what may be regarded as all the engineering work on 
board ship apart from the main propelling machinery and 
its associated auxiliaries. In this is embraced water- 
tight doors and hatches and the gearing in connection, 
also all gearing, valves, &c., in connection with pump- 
ing, ventilation, steering, kc. This department, almost 
needless to say, is equipped with the most modern plant 
of the class required, including lathes, planing, drilling, 
and screwing machines, and is well served by travelling 
and jib cranes and by the light narrow-gauge railway. 

There is also a large forge and smithy, together con- 
taining thirteen steam hammers, four furnaces, and 
about one hundred smiths’ fires, blast being supplied by 
a Root’s blower and two centrifugal fans. The joiners’ 
shop, 200ft. long by 150ft. wide, contains a large number 
of modern wood-working machines, by both British and 
American makers, and in connection with it are cabinet- 
making and polishing departments. There is a large 
saw-mill and carpenters’ shop adjoining, both equip 
with the most modern machinery in the way of log- 
ripping, circular, and band saws; planing, moulding, 
grooving, and dowelling machines. The boat-building 
shop, plumbers’ shop, rigging loft, moulding loft, pattern 
shop, and electrical shop are other noteworthy sections 
of the large establishment which we can only just 
mention. Electricity, as has already been incidentally 
mentioned, is used throughout the works extensively, not 
only for lighting purposes in offices, workshops, on board- 
ship, and in the o yard, but for the transmission of 
power as well. Into this extensive and most interesting 
subject, however, we cannot at present enter, except to 
say that the firm’s experience of electrical transmission of 
ve warrants them in fully extending the system of 

riving isolated and outlying machines by the modern 
power. 

There are eight building berths, at least four of which 
are suited for the construction of the largest vessels—in 
token of which we need only mention the names City of 
New York, City of Paris, Servia, Kensington, Ramillies, 
Terrible, and Jupiter, which latter at present occupies 
one of the berths. The fitting-out basin is 700ft. by 
300ft., and has a depth of 24ft. at low water, so that the 
largest war vessels—for example, the Terrible at the 
present time—may remain afloat during completion. 
Sheer-legs capable of lifting 120 tons, served by two light 
electrical cranes, are situate on one side of the basin, 
while on the other is a 20-ton travelling jib crane by 
Messrs. Cowan, Sheldon, and Co., Carlisle. 


CLYDEBANK ENGINEERING WORKS, 


The engineering works are situated on the west side of 
the shipyard, and contiguous to the wet basin. While 
they can, of course, be entered from the yard, they have 
an independent entrance from the street. The visitors 
ining admittance vid the latter channel find themselves 
in the storeyard, to the lefi of which is the engineers’ 
drawing office and the pattern shop—the latter a long 
and copiously-lit building. The heavier patterns are made 





on the ground floor, while the lighter work is carried on 
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in a large gallery extending round the shop, which is 
well equipped with lathes, planing and shaping 
machines, circular and band saws, and other special 
tools. ‘To the right of the storeyard are the boiler 
works consisting of three bays, two of which serve as 
erecting shops, each being provided with three overhead 
travelling cranes, and the third bay is occupied by various 
kinds of farnaces, smiths’ fires, and heavy machine tools 
requisite for modern boiler work. The whole shop is 
excellently lit, and in the east wall are several large 
doorways, through which plates are brought in from the 
storeyard. The main exits are at the south end, where 
the yard railway enters each of the two erecting bays 
and connects them directly with the lifting appliances 
beside the wet basin. To reduce the transport of heavy 
materials to a minimum, the wagons conveying the heavy 
plates enter at the north end, and here most of the 
heavier machine tools are grouped. First to be noticed 
are two plate-edge planing machines, the larger of 
which—by Messrs. Thomas Shanks and Co.—is capable of 
dealing with plates 38ft. long ,by 2in. thick. Near them 
is a vertical machine, by Messrs. G. and A. Harvey, for 
cutting circular or oval manholes. Further on is the 
engine-house, where a tandem compound engine is 
employed, driving all the machinery in this section of 
the works, save those machine tools having independent 
engines attached, and, of course, the tools actuated by 
hydraulic power. Supplying the latter class of tools 
both in this and other sections of the engine works are a 
pair of compound surface-condensing engines and steam 
accumulator, by Brown Eros, and Co., Edinburgh, also 
situated here. 

Beyond the engine-house is the large plate furnace, 
20ft. long by 10ft. wide, witha table in front. Over the 
table swings a radial steam hammer by Messrs. R. G. 
Ross and Sons, having both hand and hydraulic travers- 
ing gear for directing the blows of the hammer. The 
furnace and table are served by two warping drums and a 
hydraulic radial crane. In the west bay is one of Twed- 
dell’s large double power flanging machines, served by a 
6-ton hydraulic crane of 20ft. radius. Another Tweddell 
flanging machine of smaller power follows, and alongside 
each of these tools are special furnaces. Further south 
is a large hydraulic tube-staving press designed and con- 
structed in the works, and now successfully employed in 
staving and enlarging the ends of the screwed tubes, 
which form the elements of the Belleville water-tube 
boilers for the Terrible; although the same method of 
staving and enlarging the ends of tubes and of solid stay 
rods, has been employed here for a number of years. The 
tubes, &c., to be dealt with are heated in two specially- 
constructed air furnaces alongside. Nearly opposite are 
two multiple boring and drilling machines, designed to cut 
tube holes in boiler front and back plates, as well as to 
drill the holes for screwed stays. ‘hese machines have 
traversing tables 8ft. long by 6}ft. wide. Near these, in 
the centre bay, is a powerful set of vertical plate rolls, 
which can deal with plates 12ft. in width. These 
rolls are by Campbells and Hunter, are triple geared and 
are driven by an independent pair of vertical reversible 
Tangye engines. Alongside is a set of horizontal plate 
rolls, and opposite, between the first and second bays, are 
three punching and shearing machines, one being by 
Messrs. Shanks and Co., and capable of shearing 1}in. 
plates. It is driven by an independent single-cylinder 
engine, and is served on both sides by a 1}-ton crane. 
Reverting again to the third bay, and continuing south- 
ward, we find a set of six radial drilling and tapping 
machines, two of which are by Messrs. G. and A. Harvey, 
having 3in. spindles, and two of about the same power 
by Messrs. Campbells and Hunter. Near these also is a 
set of two 8}in. spindle horizontal boring and tapping 
machines, capable of traversing a surface 16ft. long by 
12ft. high. These are usually employed to tap the front 
and back tube plates of tubular boilers, but at the time of 
the visit were engaged boring and tapping holes in the 
under side of the steam collectors of the Belleville boilers. 

Towards the south end of this bay is the screwing 
department, which is quite distinct from the correspond- 
ing department connected with the engine shops. As all 
boiler tubes ordered by Messrs. Thomson are in straight 
lengths, it will be understood that between swelling, 
staving, and screwing a large amount of work falls to this 
department. The machines employed are all of modern 
make, and include a duplex tube-screwing machine by 
Meesrs. Smith and Coventry, which screws both ends of 
a tube simultaneously up to 4}in. diameter; two of 
Barrow’s patent screwing and trimming machines, which 
screw up to 3sin. diameter ; two Sin. double-geared open- 
spindle chasing lathes, by Messrs. Smith and Coventry ; 
and several smaller screw-cutting lathes. 

The plant for drilling and rivetting the shells of boilers, 
situated towards the south end of the middle bay, com- 
prises two sets of drilling machines; one by Campbells 
and Hunter, being provided with four working heads, 
having reversing motion for screwing and tapping, and 
each carried by a radial arm traversing the bed of 
machine. The other machine is by Messrs. Smith, 
Beacock, and Tannett, and has three working heads, 
movable vertically and horizontally by rack and pinion, 
whose drilling spindles are arranged to work over a 
boiler 21ft.long. At the south wall is a powerful hydraulic 
riveter of Messrs. Brown, Brothers’ make, having a gap 
of 8}ft., and with all the latest improvements. On the 
other side of the bay are two smaller hydraulic riveters, 
one employed riveting the end plates and combustion 
chambers of boilers and other plates of medium thickness. 
Portable riveters are employed for many of the lighter 
classes of work, and are moved by hydraulic lifts attached. 
The whole of the bays are lit—like other departments in 
yard and engine works—with the electric light, and in 
addition by large Lucigen apparatus. 

Several references have been made in the foregoing 
to the Belleville boilers being made for the Terrible, and 
before leaving the subject of boiler work we may remark 
that keen interest was manifested by the visitors in all 
pertaining to these boilers; but as their production is so 


largely and so intricately dovetailed into what has 
hitherto been regarded as angers work purely, 
members were not surprised to find that the new plant 
which Messrs. Thomson were known to have laid down 
at great expense for the production of water-tube boilers 
was mainly in evidence in the engine works. A consider- 
able part of one of the bays of this section of the works 
is, in fact, entirely devoted to the manufacture of the 
parts which go towards making a complete water-tube 
boiler, and brief notice of it be taken in course. 

The smithy is a long building extending between the 
boiler and machine shops, and provided on each side with 
twelve smiths’ fires—twenty-four in all—which, together 
with those in the boiler shops, are supplied with blast by 
a large Root’s duplex blower working at the north end of 
the building. At this end also, and in the mid-line, are 
the larger steam hammers, with reverberatory furnaces 
opposite, and served by hydraulic radial cranes. There 
are five steam hammers, ranging from half to one ton, also 
four double sets of Allen’s steam strikers, a hot saw, &c. 
The brass foundry is in line with the smithy, and here all 
the brass casting is undertaken, both for shipbuilding and 
engineering purposes. There are ten crucible furnaces, 
two air furnaces, each with a melting capacity of six tons, 
three drying stoves, loam mill, band-saw grinders, «&c. 
The foundry is served by a 10-ton overhead traveller and 
by other smaller hydraulic and hand cranes disposed 
advantageously throughout the building. 

The engine works proper—machine and erecting shops 
—consist of four lofty bays, covering an area of 410ft. by 
360ft. The first bay is 35ft. wide, the other three are 
each 50ft. wide, and the height from floor level to under- 
side of crane girders is 40ft. They are employed respec- 
tively as receiving shed, large machine shop, erecting 
shop, and small machine shop. The receiving shed 
is traversed by a 6-ton locomotive jib crane on a line of 
standard gauge rails laid along its whole length with 
turntable and cross rails at its north end. This locomo- 
tive jib crane lifts material from the wagons brought in 
by the yard locomotives, and deposits them in positions 
convenient for their removal by the overhead travelling 
cranes of the machine shop adjoining. This large 
machine shop is replete with machine tools of the 
heaviest calibre and of the most modern type. Noticing 
the most prominent as they present themselves, there 
are, first, two vertical milling machines, by Messrs. 
Wm. Muir and Co., Manchester, one of which has a bed 
with longitudinal, transverse, and circular motions, 
specially adapting it for dealing with centrifugal pumps, 
&c., and the other has a treble-geared milling spindle, 
and is capable of operating over a surface 10ft. long by 
4ift. wide and Sin. deep. Opposite is a powerful treble- 
geared lathe, by Messrs. G. and A. Harvey, designed to 
deal with the heaviest class of engine parts, such as 
thrust shafts, connecting-rods, piston-rods, &c., being 
20ft. between centres, and having two saddles with inde- 
pendent screw motion. Alongside are two other powerful 
33 ft. treble-geared lathes, having one bed in common, 
so that when the centre heads are removed lengths of shaft- 
ing to a total of 76}ft. may be admitted between centres. 
Four slotting machines are situate about the centre 
of the bay, and not far off are three combined planing and 
slotting machines, one of which, by Smith, Beacock and 
Tannett, can overtake a surface of 21ft. by 174ft.; 
another, by Hulse and Co., can slot and plane over a 
surface 204ft. by 14ft., and the third, by Thomas Shanks 
and Co., can deal with pieces 12ft. square. At the north 
end of the bay is a set of four universal boring, drilling, 
and tapping machines, two of which, by Shanks and Co., 
can operate over a surface of about 85ft. by 104ft., and 
have steel spindles 5in. diameter and 42in. travel. These 
powerful machines have bored cylinders 48in. diameter, 
and at the same setting have also drilled, tapped, and 
studded their flanges. Opposite are two large treble- 
geared lathes—one by Messrs. Shanks and Co., the other 
by Smith, Beacock and Tannett—with their beds con- 
tinuous. As an interesting and striking example of what 
can be done by combining these lathes, it may be stated 
that the large traversing screw forming so important a 
part of Messrs. Thomson’s sheer legs, and measuring 
76ft. in length by 9}in. diameter over the threads, was 
machined in them. 

The erecting shop is served by two 40-ton overhead 
travelling cranes, which run for its whole length upon 
wrought iron girders, supported by cast iron columns. 
There are also hydraulic hoists and radial cranes of vary- 
ing power, up to five tons, placed in convenient positions. 
The largest machine tool here is a combined boring and 
planing machine by Messrs. Smith, Beacock, and Tannett, 
with standards 18ft. apart and taking pieces 13ft. high 
under the cross slide. For planing, the column and cross 
slide traverse a distance of 12ft. ‘The columns are joined 
at the top by a cross beam, which carries the bearing in 
which the journal of the vertical boring bar turns, when 
the machine is being used for boring, the boring bar being 
driven from a separate counter-shaft. The table is so 
arranged as to revolve when any circular work is being 
dealt with, the tool box being held on the saddle of the 
cross slide. In this machine oylinders up to 113in. 
diameter have been bored, faced on ends, turned on out- 
side, and had the port faces planed all at one setting. 
Near this specially useful machine are two exceptionally 
powerful vertical boring machines of Messrs. G. and A. 
Harvey’s make, having 8in. spindles and 4ft. travel, and 
accommodating pieces 8ft. long by 6$ft. high. The 
spindles are fitted with a special device for boring conical 
holes, such as are found in propeller bosses, &c. In the 
erecting slop are also four sets of boring, tapping, and 
studding machines by Messrs. Shanks and Co., with 
milling arrangement, the drilling spindles of which are 
3in. diameter, and have a travel of 3ft., the scope of their 
operation being 40ft. by 103ft. 

In the small machine shop, occupying the greater part 
of the fourth or west-most bay of the series, there is found 
a varied assortment of the smaller machine-tools for 
lighter work, including various lathes, three of which 


one a Tin. double-geared chasing lathe by Messrs. Smi 

and Coventry, another an agg Aan self-scting om 
gear open-spindle chasing lathe by same makers, and two 
din. self-acting lathes by Messrs. G. and A, Harvey 
There is in this bay also a complete set of seven lathes, 
ranging from 6in. to 12in. centres, by Messrs. John Lang 
and Sons, of Johnstone. Near the centre of the bay are 
a number of drilling and tapping machines, and further 
south is a ———_ noteworthy multiple drilling machine 
by Messrs. J. Hetherington and Sons. This machine ig 
designed to drill simultaneously ten holes of 1}in. diameter 
lin. deep, over a plate surface of 15ft. by 114ft., or 
through drums 4ft. diameter by 10/t. long. In this 
machine the drums of the Normand water-tube boilers 
fitted into the torpedo boat destroyers Rocket, Shark 
and Surly, recently completed by the firm, were drilled. - 

Mention of the water-tube boiler brings us, coincidently 
to briefly notice the provisions made by Messrs. Thomson 
for the manufacture of this ‘aggressive rival to the 
cylindrical boiler.” The whole of the remaining part of 
the bay now under notice is devoted to this special 
purpose, and an extensive plant has been laid down 
capable of dealing with all classes of water-tube boilers, 
although at the time of the visit work was confined to 
preparing the parts forming the Belleville boilers which 
are being fitted on board H.M.S. Terrible. Amongst 
the machinery here we noticed a surfacing lathe for 
couplings, two milling machines, a number of emery 
grinders, a double-geared screwing machine of Parisian 
manufacture, and a series of lathes with special fittings, 
Prominent amongst the special plant—-which it may be 
parenthetically remarked comprises thirty machines in 
all, some specially designed and manufactured by the 
firm themselves—is a three spindle horizontal boring, 
facing, and tapping machine by Messrs. Hulse, specially 
designed to finish the end boxes receiving the screwed 
tubes of the Belleville boilers, and a band saw of Messrs, 
Noble and Lund’s make, capable, like the one already 
noticed pertaining to the shipyard, of readily accom. 
plishing work not easily overtaken by any other machine 
tool of the saw class. 

Highly important in an establishment so plentifully 
equipped with magnificent tools, and with constant 
demand on their full efficiency, is the department in 
which the work of grinding and dressing the working 
tools is accomplished. Tne machines specially set 
apart for this purpose include two universal milling 
machines, a shaping machine, milling cutter grinders, 
Morse drill grinders, emery grinders, and grind- 
stones of the ordinary kind. All the milling cutters, 
twist-drills, and other small tools used througtou: the 
works are here made and repaired to standard, and dis- 
tributed ready for use. 

The motive power driving all the machines in the 
several sections of the engineering works is supplied by 
three tandem compound engines. One drives all the 
machines in the machine shop proper, another of equal 
power drives the machines in the small machine shop, 
and the third gives power to the whole of the overhead 
travelling cranes. 

After inspection of the Clydebank establishment, the 
visitors were entertained to cold luncheon in the Burgh 
Hall of Clydebank, and thereafter the general body split 
up into two contingents; one leaving by special train 
from Kilbowie Station for Dumbarton to visit the ship- 
building works of Messrs. Wm. Denny and Brothers, and 
the engine works of Messrs. Denny and Co., while the 
other party went to the works of the Singer Manufacturing 
Company, adjoining Kilbowie Station, a notice of which 
will be found on another page. 








RIBBLE POLLUTION COMMITTEE. 


An interesting review of the proceedings of the Joint 
Committee for the prevention of pollution of the river Ribble 
was made by the Rt. Hon. Sir pe T. Hibbert, chairman, at 
their meeting on the 12th inst. The Committee was 
appointed in 1892. They had to deal with 39 local 
authorities and 86 manufacturers, all of whom were 
polluting the Ribble or its tributaries. Of the 39 local 
authorities there were 15 without sewerage schemes, and 
16 with inefficient schemes. At the present time the 
Borough of Wigan was the only authority without a scheme, 
and one other authority had an inefficient scheme. There 
are now 17 authorities at work in improving the condition of 
their effluent, whereas in 1892 there were only 3. In 1893 
proceedings were taken against 19 authorities. During 
1894-5 only 4 Orders of Court had been obtained. Referring 
to the manufacturers he found that at first out of 86, there 
were only 7 who had schemes for purification, and these 
were inefficient. At the present time there was only one 
manufacturer without a scheme; 19 schemes were in actual 
progress, 37 were completed and passed as efficient, and 13 
schemes were reported as inefficient; 16 had been improved 
but were not thoroughly efficient. 

It appeared from the remarks of the Chairman that, in his 
opinion, the manufacturers of the district as a body ha 
risen to @ sense of their duty, and he appealed to the Loca! 
Authorities to show a similar spirit. The Ribble Committze 
had not the same power as the Mersey and Irwell Committee, 
or the Committee of the West Riding of Yorkshire, but he 
claimed that they had done on the whole satisfactory work 
for the public. Mr. Hibbert denied that the manufacturer: 
in this country were placed under unfair conditions for com- 
peting with foreigners, by the regulations enforced by the 
Committees for the prevention of the pollution of rivers; f.r 
in every other country in Europe the laws were quite as 
stringent, if not more so, than they were in the districts over 
which the Committees exercised authority. 








A new lighthouse on Spurn Point, Yorkshire, will be 
brought into use next month, The light will be visible seventeen 
miles off, the lantern being at an elevation of 120/t. above high- 
water mark, There will also be three subsidiary and distinct lignts 
—two at 60ft. above high water, and one at 45ft. The Buildiny 
News says that the lighthouse, which is built of Staffordshire brick, 
stands on a very narrow spit of land, and has been erected by the 








are 12}in. screw-cutting lathes, with beds about 16ft. long, 
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CONDUIT ELECTRIC TRAMWAY, NEW YORK 
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AN ELECTRICAL UNDERGROUND CONDUIT 
TRAMWAY. 
Tue first practical electrical underground conduit railway 








could be taken out, and the cables and pulleys of a regular 
cable system introduced into the conduit without loss of time 
and at comparatively small expense. Upon this basis con- 


io"the United States is now in operation, connected to the | struction was commenced, and no pains and expense have 


great cable traction system of the Metropolitan Traction 
Company of New York City. The public can now travel 
from the Battery North to 146th-street, a dis- 
tance of nearly eight miles, with one transfer, 
from the cable car to the electric car, at West 
108th-street. 

The underground electric system employed 
differs radically from all other systems of elec- 
tric underground conduit railways both as 
regards the construction of the conduit itself, 
and the method of taking the current from the 
conductors for the motors. It has been operated 
more or less experimentally for the past month, 
and its success has so far justified the san- 
guine predictions of the electricians and 
engineers who effected the installation, The 
introduction of this system upon the surface 
lines of this city is the result of the determina- 
tion of the Metropolitan Traction Company to 
give to New York a satisfactory electrical sys- 
tem of propulsion which would not be the sub- 
ject of that peculiar popular prejudice which 
has acted to debar it from the advantages of 
the overhead trolley system. Consideration of 
the question resulted in the selection of a con- 
duit system designed and manufactured by 
the General Electric Company, and the long 
stretch of road on Lenox-avenue wae chosen 
as the’scene of the experiment. 

In formulating the project the Traction Com- 
pany proceeded upon the most conservative 
lines, and determined to reduce the conse- 
quences of failure to the minimum of damage 
which would inevitably arise from any stoppage 
in the service, The plan, therefore, contemplated the con- 





been omitted to render the installation and operation suc- 
cessful. The Lenox-avenue line is a double track road, start- 





PEDESTAL SUPPORT FOR CONDUCTORS, 16th STREET 


ing at the car house at 146th-street and running directly 


struction of the line as if for a cable road, in order that, should | south to 116th-street, into which it turns and proceeds as far 
the electrical system prove unsuccessful, the electrical portion | west as Manhattan-avenue. It turns here and runs as far 


south as 108th-street, along which it is carried to the junction 
of that street and Columbus-avenue. The district which this 
line will serve is at present somewhat sparsely settled, but 
the facilities of transit which it will afford will probably result 
in the rapid development of a new residence section for New 
Yorkers on both sides of the Harlem. The power house is a 
temporary frame structure with a sheathing of corrugated 
sheet iron, located on 146th-street, a few yards west of 
Lenox-avenue. The present power plant consists of two 
650-horse power engines and two 400 kilowatt generators. 

Steam is supplied from two Babcock and Wilcox water- 
tube boilers, arranged in one battery. Each has a rated 
capacity of 250-horse power, furnishing steam at 120 lb. 
The engines are horizontal cross compound Allis-Corliss 
machines, which, during the experimental trips will run non- 
condensing. All the steam piping is placed beneath the floor 
of the engine-room. To each of the engines is coupled a 
general electric 400 kilowatts generator of standard construc- 
tion, but wound for 350 volts, instead of 500 volts, as is the 
usual practice in American railway work. This machine is 
placed between the high and low-pressure sides of the engines. 
From the generators the cables run beneath the switchboard 
to a subway, under the sidewalk on 146th-street, extending as 
far as Lenox-avenue, where they are introduced into the 5in. 
iron pipes running parallel with the conduit. For the present 
the line will be operated directly from the power house, but 
the feed wires will probably be placed later on in the pipes, 
and will be tapped into the conductor at the necessary points. 
This line will then be divided up into sections, and its general 
operation thereby greatly facilitated. 
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NORMAL SECTION OF CONDUIT, CONDUCTORS, & ROAD 


The construction of the underground contact system is 
simplicity itself. The plough suspended from the car truck 
passes through the slot in the centre of the track, and presses 
against the flat surfaces of two iron conductors running the 
entire length of the conduit. These conductors are placed 
each 3in. on each side away from the centre of the 
slot to avoid deleterious effects of any drip which would 
otherwise reach them, and are of channel iron 4in. deep 
and 30ft. long. They are suspended from the ceiling of 
the conduit by means of insulators devised for this especial 
purpose, and are at a depth of 13in. below the conduit slot. 
Each conductor is sufficiently rigid to require suspension at 
the ends and centres only, and the ends being located in the 
manhole, and hand holes being placed at the centres, inspec- 
tion and repairs are rendered comparatively easy. The con- 
ductors are bonded to each other by stranded copper wire 
securely riveted into the web of the metal. 

A modification of this system of 
suspension of the conductors is intro- 
duced for a length of about one hun- 
dred yards single track on 116th- 
street, between Lenox-avenue and 
Seventh-avenue. This is known as 
the pedestal method of support. At 
the manholes, instead of insulators 
suspended from the ceiling of the con- 
duit, the conductors are supported by 
a soapstone pillar. The channel bar 
conductors in this case are 5in. deep, 
and are set 12in. below theslot. The 
soapstone pillars are provided with 
iron caps furnished with brackets to 
which the conductors are bolted, and 
continuous connection is secured by 
means of a bond of flat copper strips 
riveted to the webs. The soapstone 
blocks are set in iron cases erected in 
the manholes. 

Every twelfth manhole is con- 
nected with the power house by tele- 
phone. Quick break switches are 
located at intervals in these manholes 
in order that any section of the line 
may be cut out in case of trouble or 
accident. At the track switches each 
conductor is provided with a flaring 
nose to facilitate the entrance of the 
plough into the conductors. The 
manholes in which the insulators are 
placed are 4ft. 4in. in depth, 4ft. in 
length, and 14ft. Sin. in width—that 
is, the entire distance of the two 
tracks. They are constructed of brick, with Sin. walls that 
rest on concrete foundations. The floors are laid with 6in. of 
concrete, and are provided with drains for carrying off water. 
With this provision for drainage no trouble from water in the 
conduit will, it is believed, be experienced. The conduit was 
built along the grade of the street, but with sufficient pitch 
to permit any water flowing into the conduit to find its way 
into the manholes, located every 30ft., and from thence into 
the sewers. 

The current does not return by means of the rails, as is 
usually the case with the overhead trolley. This is a distinct 
feature and advantage of the new system. Each conductor 
forms one side of the working circuit; the current is fed 
into the positive conductor and returns over the other or 
negative conductor. The current merely rises on one side of 
the plough, passes through the controllers into the motors, 
and, after performing its duty, returns by the other side to 
the opposite or negative conductor. 

The plough or travelling contact arrangement is also 
essentially novel. It consists of two pieces of iron, one on 
each side of the plough, supported on spring leaves, which 





PLOUGH CONTACT 





causes them to press outwardly against the two conductors. 
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The plough is suspended from a longitudinal bar, bolted to 
cross beams set upon the truck, and is constructed of two 
sheets of steel, laid each one upon a plate of fibre. The two 
sheets of fibre are then brought together enclosing strip 
copper conductors connected at the top to the motor cables, 
and at the bottom riveted to two other pieces of sheet steel. 
These run on each side of the plough and serve as supports 
for the hinges which carry the sliding contact pieces. A 
heavy sheet of fibre continues downward and serves to 
separate these contacts. 

he motors employed are the standard general electric 800 
machines, controlled by K* controllers. The cars used on 
the line are mounted on standard cable car trucks. They 
resemble those used on the Broadway line. The cars are 
lighted by nine incandescent lamps arranged in groups of 
three each. A car barn similar in construction to the power 
house has been built at the corner of 146th-street and Lenox- 
avenue. The building is provided with four tracks, and 
has a storage capacity for about twenty cars. The tracks are 
provided with pits for the examination of the contacts and 
motors from beneath. 

It is stated that in case the operation of the electric con- 
duit system proves successful, the power will be increased by 
the addition of three direct connected units of 1500-horse 

wer each, making the total capacity of the station 5000- 

orse power. The present temporary structure will be re- 
placed by a handsome brick building for a power plant, car- 
house, and repair shops. It will be built on the west side of 
Lenox-avenue, on which it will extend 200ft., and its depth 
will be 550ft. It will be two stories in height, constructed of 
a steel skeleton inclosing brick walls, and will be fireproof. 
The car-house will have a capacity for about 350 cars. The 
offices of the receivers and starters, as well as the waiting- 
room for conductors and motormen, will be located at the 
corner of 146th-street. The car-house will be provided with 
two large elevators, which will be operated by electricity. 
Ample provision has been made on the ground floor for repair 
shops and rooms for the engineers and firemen. The super- 
intendent’s office and a large reading-room for the employés 
will be arranged on the second floor. In the tower on the 
third floor accommodation will be provided for the electricians 
of the station. 

The introduction of this system in New York, where the 
crying need for rapid transit is almost equalled by the deter- 
mination not to it the overhead trolley, is only a start. 
Its satisfactory operation, safety, and economy, when com- 
pared with cable or horse traction, will probably result in its 
general adoption upon the surface roads, and another step 
toward real rapid transit will be made. Already a further 
step has been made in that direction. Since the installation 
of this plant the Metropolitan Traction Company has begun 
work on some of the cross-town lines, and in Chicago the 
question is being agitated with considerable vigour. 








THE MAXIM SOLID STEEL GUN. 


We give herewith an account which Mr. Maxim has 
written at our request of a new system of making 
ordnance of solid steel. Shrinkage of the exterior so as 
to grip the interior and cause the former to bear its share 
of the strain set up on firing, is effected by means of 
chilling the interior and allowing the exterior to shrink on 
to it in cooling. Mr. Maxim refers to the Rodman gun 
as inits day a successful application of the system of inte- 
rior cooling. It will be seen, however, that Mr. Maxim has 
adopted means which are, so far as we know, new in the 
perfection of his process. To put the matter briefly, solid 
guns are cheaper and more quickly made than those 
which are built up of concentric tubes, but the latter 
system offers the great advantages of enabiing the ex- 
terior to bear its share of the strain by shrinking on to 
the inner tube, and it also enables the metal to be 
examined much more thoroughly for flaws; and lastly, 
should a flaw escape detection, its influence is limited 
to the tube in which it exists. All this applies with 
greater and greater force as the magnitude of the 
gun increases. Thus small pieces are made solid, 
but for guns of position and siege guns the built-up 
system has generally been considered necessary to 
develope the required strength and to guarantee safety. 
Consequently, while Mr. Maxim made smaller pieces on 
the system of interior chilling, attention would only be 
attracted in a limited questioning way ; with 45-pounders 
of 5°7in. bore, the question of competition with built-up 
guns is fairly opened. 

The most natural objections to Mr. Maxim's system 
would perhaps be—(1) That the shrinkage obtained must 
in its nature be limited, and much less capable of control 
and adjustment than that given by building up. (2) That 
the piece would be liable to be contorted in the operation. 
(3) That tool work would be impossible on a bore 
specially hardened, and that consequently contraction of 
a finished and rifled bore involves peculiar trouble. How 
Mr. Maxim meets these objections will be seen by reading 
his description. Briefly, contortion is prevented by 
placing the gun vertically and making it revolve on its 
axis in the furnace. With this arrangement it has been 
found that the finished and rified bore is only affected to an 
extent which can be rectified by lapping. The desired 
amount of shrinkage, and the relation of exterior to 
interior can, we imagine, only be arrived at by practice. 
The whole process, which Mr. Maxim allowed us to see 
at his works in Erith, is most interesting; and if the 
hardened bore resists erosion in the high degree ex- 
pected, and realised, as we understand, hitherto, a great 
advantage is obtained which is not noticed in his 
description, which deals chiefly with the effect of the 
process on the interior condition and external form of 
the piece. 

With regard to the manufacture of really heavy guns 
on this system, we think that most purchasers would 
require very convincing evidence to make them give up 
the advantages of building up both as to certainty in 
distribution of strain and power of detecting flaws and 
limiting the influence of any that may escape detection. 
This Mr. Maxim no doubt would admit as reasonable. 
The effects of torsion in the furnace, we should have 
thought, might have been more effectually prevented by 
suspending the gun than by setting it on end. 


wished to know the process by which we have lately made a 
number of 45-pounder guns from a solid piece, 

Fifteen or twenty years ago large forgings of steel were not 
always reliable, but thanks to the recent improvements both in the 
process of melting and the pressing of steel intoshape by hydraulic 
pressure, it is now possible to obtain perfectly sound forgings of 
any 8iz9 that may be required. In fact, I was informed by Messrs, 
Vickers, Sons, and Co, that they would guarantee to furnish a 
forging of a gun all in one piece, weighing as much as 150 or 175 
tons, providing it should be ordered of them, and they were 
willing to guarantee that every Frye me of the steel would be 
sound, It will be remembered t npn | the American Civil 
War the American cast iron guns made on the Rodman plan were 
very much superior to those made in Europe—in fact, the Rodman 
guns, which were cast hollow and cooled from the inside, had 
every molecule of the metal pulling in the right direction, The 
inside of these guns was in a high state of compression and the 
outside in a state of tension. The consequence was that these 
cheap cast iron guns were quite equal to the wrought iron and 
steel guns which were made in Europe at the same time; and the 
fact that this was not altogether due to the superiority of the 
American cast iron is witnessed by the fact that two guns were 
made in the States, one cast solid in the same manner that English 
cast iron guns were made at that time, and the other cast hollow 
and cooled from the inside, They were both out of the same lot 
of metal, and it was found on firing that the gun made on the 
English plan showed signs of distress at the first discharge, and 
burst at the third p Poe sn while the American gun was fired 
1000 rounds without any sign of distress at all. 

Believing that this same principle could be applied to steel guns, 
I erected a very large and expensive tempering plant at Erith. 
The first guns treated were 45-pounders, having a bore of 5°7in. 
The forgings were obtained from Messrs, Vickers, Sons, and Co., 
of Sheffield, and were of a steel which had sufficient carbon to 
receive a spring temper. The forgings are firat rough bored, and 
turned approximately into shape ; they are then mounted in a 
furnace, and while rotating were heated to a dull red and allowed 
to cool slowly in the furnace. This p of ling removed 
all the internal strains in the steel. The gun was then put in a 
lathe, turned down to very nearly the correct sizo on the outside, 
smooth bored, and rifled. It was then again mounted in the 
furnace in a vertical position, and while it was rotating in the 
furnace a current of coal gas was allowed to pass through the bore, 
The coal gas of course expelled all the air, and at the same time a 
small portion of the carbon contained in the coal gas was set free 
by the high temperature, and while in a nascent state combined 
with the interior of the gun, thus raising the quality of the steel 
and making it considerably harder. When the gun was red hot 
the coal gas was shut off, and a very large stream of cold oil under 
a high pressure was forced through the bore with compressed 
air, while the gun was still revolving in the furnace. The 
result was that the inside was very quickly cooled without decom- 
posing more than half a pint of the oil, and the inside 
being cooled, the outside gradually shrunk upon it, so that 
when the gun was taken from the furnace it was found that the 
outside was in a very high state of tension, while the inside had 
been compressed about ‘02 of an inch. The carefal treatment 
which the gun had received prevented it from peo J in fact, 
only a very slight deviation could be found in one of the guns, 
while another of the first two that were made was completely 
straight, In both cases the amount of distortion, as far as straight- 
ness is concerned, was extremely small, The guns were then 
lapped out until the bore was straight inside, it having shrunk more 
at the breech end than at the muzz'e, and fired with increasing 
chargee. With a short and rather small cartridge case, and a long 
and heavy projectile—45 lb.—a muzzle velocity of 2200ft. was 
obtained, with a pressure of about 15 tons to the equare inch, but 
the proof charges were run up to 22 tons per square inch. 

One of the guns was not changed in the least by the firing, 
while the other was found to be ‘002 of an inch smaller at the 
breech end after the firing than before, showing that before 
firing the inside must have been ina very high state of compression, 
and the outside in a high state of tension, and that the enormous 
strain was sufficient when assisted by the shock of discharge 
to compress still more the inside layer of steel in the bore, 
This I think to be quite uncommon. I do not know of any 
authentic case where a gun fired at very high Pegg has been 
found to be smaller after firing than before, a rule, they all 
get larger by firing proof charges. Anyhow, the fact that the gun 
did get smaller shows that the strain set up by 224 tons was not 
sufficient to put a permanent set into any portion of the gun. 

I do not hesitate to say that these guns are the best that have 
ever been made, everything considered, and I do not hesitate to 
say that guns can be made on this plan which will be quite as 
reliable as they would be if they were made of innumerable pieces, 
one shrunk upon the other. This means that a gun may be made 
with half the weight of steel, half the time, and at half the expenso 
as heretofore, and I do not see any reason why it should not be 
applied to the largest guns in the service.— Yours truly, 

Hiram §, MAXIM. 











THE CARDIFF WATERWORKS UNDERTAKING. 


Tue construction of the Cardiff Waterworks in the 
Breconshire hills, some forty miles from the borough, has 
been watched with curious interest by engineers and 
municipal councils, for the reason that the enterprise is 
being carried out wholly and solely by the Cardiff Cor- 
poration itself. The failure of successive contractors to 
proceed with the undertaking is said to have compelled 
the Town Council to take the bold and somewhat adven- 
turous step which is now being pressed towards com- 
pletion. Impinging on the very ground which Mr. Binnie 
recommends as the future source of the supply of London 
—only separated by a spur of the Brecon Beacons from 
the natural reservoir of Llangorse Lake, on which Mr. 
Binnie has cast a covetous eye—the basin of the Taff 
Vawr forms one of the most compact and complete water- 
sheds in the western part of the kingdom. Its average 
rainfall is 60in. per annum, which, as we pointed out last 
year, compares with an average of 6lin. in the Vyrnwy 
Valley, 62in. in the Welsh watershed of the Birmingham 
Corporation, and about 90in. in the new gathering ground 
of Manchester under the slopes of Helvelyn. The 
question whether municipalities ought to supplant the 
contractor may be left an open one. The question 
whether a municipal council can successfully take in 
hand the contractor’s work is answered, it must be con- 
fessed, in a thoroughly satisfactory manner to the rate- 
payer of Cardiff. Doubtless the result is due largely to 
the fact that Alderman David Jones, the chairman of 
the Waterworks Committee, has himself been a large 
contractor in his time. Unquestionably much of the 
credit of the rapid progress that has been made since the 
contractors were got rid of must be given to Mr. J. A. B. 
Williams, the experienced engineer of the works, and the 
designer, in fact, of everything connected with the work 
of construction, apparently to the minutest detail. As 
already described, two of ther eservoirs are made and are 
ia use, one holding 822,000,000 gallons, and the other— 





available on emergencies, but up to now made a storage 
reservoir of compensation water. The northernmost 
reservoir, for the moment the centre of interest, is within 
three miles of the source of the Taff Vawr river, quite 
embayed in the hills, and gathering the whole body of the 
streams which drain a heathery expanse of 4000 acres 
Its capacity is 335,000,000 gallons, and it will be com. 
— within two years, when, according to the Mayor of 

ardiff, the Prince of Wales is expected to visit this 
romantic region of his Principality formally to set his 
seal on the completion of the undertaking, 

The upper reservoir—known as reservoir No. 1, on 
which some 500 labourers are being constantl employed 
—has proved a more difficult and, relative Y, & more 
costly task than the construction of the two lower down 
the valley. The absorption of the Taff Vawr—for that is 
what it practically amounts to—the diversion and raising 
of the ancient highway from Merthyr to Brecon, and the 
building of a viaduct of three arches 50ft. higher than 
the flood level of the old river, were among the common- 
places of the engineer’s problem in comparison with the 
building of the embankment and the by-wash. The 
main trench had to be excavated to a depth below the 
surface of from 20ft. to 70ft., in order to secure a solid 
and impermeable foundation for the puddled wall on the 
underlying old red sandstone rock. It involved at the 
same time excavations into the hills on either side to the 
extent of 150ft. on the westward bank and 100ft. 
on the eastward. The ordinary blasting process in 
such a case could not be employed. All the work 
had to be done by the drill, and wedge and feather 
method, and another month, it is expected, will see 
the end of the subterranean work. The puddle wall of 
the embankment does not rest immediately upon the 
rock. A massive cement concrete shoe is interposed 
between the sandstone bed and the puddle, and on that 
basis rises the puddle to the top of the embankment. 
Parenthetically it may be mentioned that the clay for 
puddling is found in a district seven miles away. As 
brick yd it would be worth 1s. 6d. per load. The royalty 
paid to the landowner, and the cost of carriage, raise the 
charge to the Waterworks Committee to 22s. per cube 
yard ; and another 40,000 cubic yards are required before 
the embankment is raised to the requisite level. That 
means that the dam, already 20ft. above the bed of the 
old river, must be heightened 45ft., and before winter 
sets in Mr. Williams hopes that the embankment will 
have been raised to the level of the horizontal benchings, 
which are 20ft. below the level of top water. 

The crest of the overflow weir or by-wash stands at an 
elevation of 1840ft. above Ordnance datum, Even in 
its present incomplete state the by-wash looks a singularly 
massive and solid combination of masonry and concrete, 
built not for an age but for all time. It is to be 160ft. 
long. The steps are of Cornish granite, brought by sea 
to Cardiff dressed ready for setting. They rest upon 
cement concrete foundations, extending under the floor, 
and throughout the length of the by-wash, over a width 
of 20ft., and down to the pool on the old river level. 

The annual iaspection of the works by the members of 
the Cardiff Corporation was made last week. At the 
luncheon, given by the Mayor of Cardiff, the chairman of 
the Waterworks Committee—Alderman David Jones— 
and the engineer of the Waterworks—Mr. J. A. B. 
Williams—laid stress upon the fact that the undertaking 
was almost self-sustained. Nothing was said about the 
amount of capitalembarked. It maybe taken for granted, 
as in all similar cases, that the outlay will exceed the 
original estimates. But the point insisted upon was 
that every increase of 3,000,000 gallons a day in the 
supply means an additional £30,000 per annum to the 
revenue of the Waterworks Committee; that with the 
completion of Reservoir No. 2 last year, the supply was 
raised to 74 million gallons per day ; that when Reservoir 
No. 1 is opened the constant supply to the borough and 
its tributary towns will amount to 10} millions of 
gallons daily; and each augmentation of 3,000,000 of 
gallons per day brings in by way of water rates from 
the constantly increasing population an additional revenue 
of £30,000 per annum. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: Frederick 
D. Hobbs, to the Phwbe, and Charles W. Gregory, to the Vivid, 
for service in Davonport Dockyard, Engineers: C. J. Hay, to the 
Australia ; John O’Neill, to the Victory ; and P. D. Martell, to the 
Sarprise. Assistant engineer: Percy Wheater, to the Victory. 
Probationary assistant engineers: F, Bath, to the Skipjack ; A. kh. 
Kempt, to the Sybille; F. A. Chater, to the Ramillies; E, F. 
Baker, to the Nile; J. 8. Sanders, to the Anson; W. B. Lake- 
man, to the Barfleur; T. R. Pendleton, to the Hawke; I. 
Graham, to the Hood ; George H. Scullard, to the Bellona ; H. 
R. Denson and H. H. Johnson, to the Blenheim ; W. R, Crau- 
ford and R, W. B. Andrews, to the Empress of India; and R. 
H. Grazebrook and J. N. Tucker, to the Royal Sovereign. 
Assistant engineers for temporary service: Philip A. Sandeman, 
to the Rainbow; Albert D. Byrne, to the Magicienne ; E, C. 
Smith, to the Fearless; J. A. Owen, to the Rodney ; E. M. Foster, 
to the Scout ; R. R. Jury, to the Dryad, and G, W. Jones to the 
Camperdown, 


SoME BEAUTIFUL ENLARGEMENTS OF PHONOGRAPHIC TRACES are 
given by Dr. John G. McKendrick ia the Journal of Anatomy and 
Physiology, illustrating his paper ‘‘On the Tone and Carves of the 
Phonograph.” The accuracy of the phonograph records is 
strikingly exemplified by the traces of four Koenig tuning-forks, 
giving 64, 128, 256, and 512 vibrations per second respectively. 
In each case, the length of indentations is half of that of the 
previous set, and they are of the same character. Traces of the 
sounds of a violin, flute, organ, military band, and human voice, 
singing and speaking, are reproduced. But these traces do not 
show the exact motion of the vibrating disc. To exhibit this, the 
phonograph traces were conve into curves by a lever arrange- 
ment, The lever ended in a fine point of a hard needle, which 
translated the up-and-down motion of the reproducing style into a 
to-and-fro wave motion. To get rid of all disturbing vibrations 
due to the needle itself, the latter was firmly fixed in a lead block 
to which the reproducing style was attached, and the phonogram 
cylinder was tuned so slowly that its motion was, Vature says, almoet 
imperceptible to the eye. By this contrivance the uniform curves 
due to a tuning fork, the smooth notes of a piccolo, the strong 
undulations of a bassoon, and the highly over-toned ripples of an 








Baldwyn’s Park, Bexley, Kent, August 6th, 1895. 
Yours of 3lst ultimo is received. If I remember correctly, ycu 





the most southerly—670,000,000 gallons, the latter being 





old English coach horn were very effectively made visible to the eye 
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ENGINES OF THE IMPERIAL YACHT STANDART—DETAILS 
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ENGINES FOR THE RUSSIAN IMPERIAL YACHT 
STANDA 


Ix our impression for April 26th we illustrated the Impe- 
rial Russian yacht Standart. By the courtesy of the builders, 
Messrs. Burmeister and Wain, Copenhagen, we are now ! 
enabled to illustrate the engines of this ship. There are two | 
sets of triple-expansion engines with vertical cylinders, having 
in all two high-pressure, two intermediate, and two low-pres- 
sure cylinders, working on two three-throw crank -shafts. 
The high-pressure and intermediate cylinders are fitted with 
piston valves, and the low-pressure cylinders with double- 
ported slide valves. The main crank bearing frames are of 
cast iron. Each set of engines has one single-acting vertical 
air pump, worked by a beam from the cylinder crosshead, 
and one centrifugal circulating pump, worked direct by inde- 
pendent engines. 

The surface condensers, one for each engine, have brass 
tubes and tube plates. The steam is condensed on the 
exterior surfaces of the tubes. Each cylinder is supported 
on cast iron standards. 


Particulars of Engines. 


High-pressure .. 4lin. 
Diameter of cylinders; Intermediate . 65in. 
/w-pressure 105in. 
Length ef stroke .c oc 05 00 00 54in. 
Number of revolutions per minute .. .. - 95 to 100 
Working steam pressure per squareinch.. .. .. 165Ib. 
Crank - shaft journals, diameter external and 
CUAOUEE.. os. 5s ce sc ae sc. cs cs. co 2OQU OGRE. 
Crank-shaft bearings, total Jength for each set of 
engines ° 


Crank-pins, diameter exterval and internal KE : 





- 10ft. 
17}in. --8}in. 
in. 


ee ge beg ea ee ae 5 
Propeller shafts, diameter external and internal 18in.—8}in. 
Main condensers, total cooling surface c. - 18,000 sq. ft. 
The boilers are twenty-four in number, of Belleville’s 1894 
model, each boiler having ten elements with ten rows of tubes 


in each element. Total heating surface, 35,250 square feet ; 


total grate area, 1116 square feet. The safety valves are 
loaded to 17 kilos. per square centimetre. The propellers are 
three-bladed, diameter 16ft., pitch 25ft. 








IS THE INVENTIVE FACULTY A MYTH? 
By W. H. Smyru.* 

To the ord! mind a profound mystery appears to envelo 
the work of the inventor. He is looked we as a cama 
awe, as one endowed by nature with what is known as the ‘‘ inven- 
tive faculty,” a special organ or sense, having occult capabilities of 
inspiration and creation ; a sort of automatic mental mechanism, 
needing only that its fortunate possessor should “‘touch the 
button” in order that, presto! the desired invention may 
instantaneously evolve from nothing. In fact, the great mass of 
even intelligent ae of our age regard a noted inventor as 

less—and nothing more—than a “' wizard.” 


nothin As we go on, | 
we shall see that this extraordinary delusion is shared, not = | 
era 


the majority of inventors themselves, but in effect by the 
~ourts having jurisdiction in controversies relating to patents for 
inventions, as well as by the tribunals of the patent-office. 

The intimate relations which it has been my fortune to sustain 
with many different inventors through a long period, and my own 
experience in a capacity which may perhaps be regarded as that of 
a professional inventor, have led me to adopt certain views as to 
the nature and qualities of iavention, and the mental processes of 
which the completed invention constitutes the tangible result, 
which in many respects are widely at variance with those which 
have heretofore found general acceptance, Whatever may be 
thought of the correctness of these views, it may at least be 
affirmed that, when formulated into a working hypothesis, they 
have enabled inventions to be conceived and worked out with no 
less certainty and accuracy of results than are common in other 
departments of science in which the phenomena and processes have 
been investigated, classified, and subjected to fixed laws. They 
have further led to the belief that not only is the popular concep- 
tion of the mental operation of invention a wholly erroneous one, 
but that what is loosely termed the “‘ faculty of invention” is one 
which is just as much capable of acquirement by proper instruction 
and cultivation as any other; in short, that, like carpentry or 
shoemaking, it is nothing more or less than an art. 





If these conclusions be well-founded, it is at once apparent that | 
they tend to bring within the scope of scientific methods one of the | 
most important departments of human endeavour, and one which, | 
even in its present chaotic condition, has perhaps been the most | 
important of all agencies in the advancement of modern civilisa- | 
tion. | 

I hold that that which is commonly termed the “inventive | 
faculty” is nothing more than a combination of certain mental 
faculties with which every rational human being is endowed to a 
greater or less extent—namely, visualisation, memory, and reason. 

The mental process involved in making an invention is analogous 
to that employed by the child in building with his toy blocks. 
Conceiving the idea of building some sort of house, he first | 
arranges those which he thinks most suitable for the foundation, 
and continues by selecting from his store of blocks of various | 
sha; and sizos those which he finds best adapted to form the | 
various parts of the complete structure he has in mind. So, too, 
the inventor selects from the store of elemen mechanical parts 
or combinations with which memory has furnished his mind those 
which he regards as available for his purpose. The child builds | 
and rebuilds, he c’ a block here, and removes or adds a block | 
there ; so does the inventor, although in his case the mental | 
operations of selection and arrangement are often so quickly and | 
so automatically performed as to escape even his own observation. | 
The material, too, with which the inventor works is infinitely | 
better adapted to its — than are the blocks of the child with | 
their unchangeable pes and dimensions. It may be hard or | 
soft, hot or cold, pervious or impervious, transparent or opaque, | 
elastic or rigid, fluid or viscous ; in short, it may be regarded as | 
infinitely plastic, though possessing every other inherent quality | 
known in nature or art. | 

When confronted with a defect in his structure, the child is | 
compelled to laboriously select from his heap of blocks, critically | 
examining each one and trying its effect asa part on the whole ; 


| but the inventor’s mass of material is of a much more manageable | 


| character. 
| and he makes his selection—a process which may be 


In an instant the panorama of memory is unfolded, 
repeated not 
merely once, but a hundred times, while the hand of the child | 
would be faltering over a single block. Among this material the 
mind of the inventor works as a modeller in infinitely f pony clay. | 
With such facilities and such material why should not great | 
results be —— On the contrary, would he not be a 
bungler indeed who under these conditions should prove to be in- | 
— of producing a worthy result ? 
hy, then, do we find the patent-office at Washington to be a | 
vast storehouse, filled with every conceivable form of foolish, silly, | 


Think of a man, no matter how quick in perception or how logical 
in mind, but with his memory stocked with erroneous conceptions 
like these, often not even rising to the dignity of caricatures of the 
external objects which they are assumed to represent. From such 
a mass of mental material is it conceivable that it would be possible 
to produce anything whatever which, when completed, should 
bear any logical relation to real things? Most certainly not ; such 
a production could only find its fit place among the aggregation of 
abortive refuse which already encumbers the cabinets of the patent- 


| office, 


The field of invention extends far beyond the narrow limits 
which custom has assigned to it; ingenuity and invention may be 
and are manifested, not alone in the works of the mechanician, 
but in thesa of the musican, the poet, the author, the lawyer, the 
physician, or the theologian. But, alike in the case of these and 
all other inventors, a certain mental equipment is an indispensable 
requisit There must exist, first, an unerring and 
accurate perception of those similarities and differences which are 
fundamental in their nature; second, the capacity to distinguish 
the pertinent from the fortuitous in the particular problem under 
consideration; and third—and this applies particularly to the 
mechanical inventor—the ability to clearly visualiss, so that he 
may examine his structure as it progresses, and may select and, if 
need be, adapt the elements he selects from his store to the end, 
that they may be co-ordinated with that structure. 

The process of mind which I have termed ‘visualisation ” is 
curiously exemplified in an incident which I will give as nearly as 
possible in the e of the narrator :— 

‘*T have on several occasions surprised myself, so to speak, in 
the act of going through a mental operation which for want of a 





| better name, I will call ‘manualisation’—that is, using mental 


hands to manipulate mental material. This has only occurred, so 
far as I can recall, on occasions when I have been struggling 
mentally with some aggravatingly refractory problem of mechanical 
detail, which, though really no more than a pretty little puzzle, 
has concentrated my attention until the entire mental effort was 
focuseed on the rebellious point in strained and intense abstraction, 
the incomplete portion being in clear and sharp visualisation. 
Then, slowly and as if with great effort, two hands would be 
laboriously pushed into view, and would take hold of the unfinished 
part and twist and shape it until it assumed a form adapted to the 
desired end. Then, like a flash, the strain would relax, the appari- 
tion vanish, and I would perceive myself to be a relieved, but 
exceedingly tired, individual. The visualisation, including the 
hands, would still remain in mental view for possibly a second or 
two after the completion of the work.” 





* The Engineering Magazine, 


illogical, and useless contrivance? Why this immeasurable waste| If it were true that the so-called ‘faculty of invention” is 
Wipe X'taet the seapeene cl “tstenhen™ hentaseoesepacayes | Hveats Sortaliy coum =e Wt ie mmstioceines sesso an chemee 
is i e veryname of ‘inven me asynonym | it would ce D } 
for = irrational and crack-brained enthusiast, and a title which | teristic as to be at once recognisable. Such, however, is by no 
the originator of an important or valuable device no longer cares | meana the case. Is it not a most suggestive fact that, while the 
to accept? The reason for this state of affairs is not far to | question of the presence or absence of ‘‘invention” has constituted 
is itustration of the building block, and | besa paved. apen by the pateat-ofice and by the federal courts 
et us again revert to our illustration of the building block, and | been pi upon by the patent-office and by the federal cour 
add to the other conditions under which the child is compelled to | not one of these august tribunals has ever succeeded in laying 
work one more which is necessary to complete the analogy. Let | down a definition of that which constitutes invention? Listen to 
—— the —— to —— not co a Se — — | Sas arp oan of a learned judge of the supreme court of the 
which the inventor’s conceptions have been deriv ut his mental | Uni i— ‘ : 
coneeption he — > very tn state of affairsnow| ‘‘The truth > 9 word Suniel oe - defined . —_ a 
arises, which is due to the difference between the concept and the | manner as to afford any su ial aid in determining whether a 
reality, It is as if the instant a block were picked os for use it particular device involves an exercise of the inventive faculty or 
should, wholly unperceived by the child, assume a distorted shape | not. . . . Inagivencase we may be able to say that there is 
—the cube, for example, being no longer cubical, or the cylinder | present invention of a very high order. In another we can see 
no longer cylindrical. The extent of the distortion, being a that there is lacking that impalpable something which distinguishes 
variable quantity, may range from an almost immaterial difference | invention from simple mechanical skill "—McClain »v. _Ortmeyer, 
to the assumption by the cube and cylinder of the characteristics | 141 U.S., 419. Is not this condition of mental confusion readily 
—— other, to 7 — of oe a, of — in = | explicable, in view of the suggestion contained in the title of this 
other directions. Such an imagined distortion of the shape of the | paper? : ; 
blocks is more than paralleled in the distorted mental impressions | Professor Robinson, perhaps the leading authority to-day, at 
pa een aes ——- ters — — en untrained | = in bao tn Bare a y ge Sens es — _ 
observer ; in fact, it is only the few who observe with even approx- | e mental faculties employed in : itive 
imate ®aceuracy, and still — ——— -_ —_- — a | creative, i the — ae An invention is the — 
correct mental impression of that which they have observed. Let | of original thought. It involves spont conception of some 
the ordinary person attempt to make a drawing of, say, a round- | idea not previously present to the mind of the inventor. Industry 
poe table. After a careful examination, he will probably pro- | in exploring the discoveries and acquiring the ideas of others, wise 
ed to draw, to the best of his limited ability, a circle, and next, | jadgment in selecting and combining them, mechanical skill in 
with more or less accuracy, the legs, ending upon a horizontal line applying them to practical resalts—none of these are creation, and 
intended to represent the floor. Only when the mind of 





Now mark, the circle has been | none of these enter into the creative act. — } 
drawn, not because the impression of a circle has been made upon | the inventor originates an idea new to himself, if not to all the 
the retina of the draughtsman, and so on his mind, but because he | world, does he call into exercise his own inventive skill, and per- 
knows, or thinks he knows, that the top is circular. The fact that | form the mental portion of the inventive act.”—Robinson on 
the legs rest upon the horizontal floor is quite sufficient to justify | Patents, vol. i. sec. i., par. 78. : 

the delineator in his belief that he sees that which is not tobe | If the above extract does not embody the popular conception of 
seen, and he represents it accordingly. | the nature and attributes of invention referred to in the first para- 
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graph of this paper, I am at a loss to know what meaning is to be 
attributed to it, I take direct issue with the propositions laid 


auwn by P-ofessor Robinson, and contend that the very qualities, | 


faculties, and acts stated by him to be foreign to invention are 
those which constitute its very essence. It is assumed that some- 
thing is created in the mind of the inventor; that something 
which had no previous existence is spontaneously generated there. 
On the contrary, I say that the mind of the inventor is a selective 


mental apparatas, in which material gathered from the outside is | 


re-arranged and adapted to new uses, and that this is nothing 
different from the normal operation of the human mind in all 
other operations, If this is not true, and if invention in fact is 


something other than this, then I can only say that the possibility | 


has been demonstrated that, by the exercise of those faculties of 


the mind which are ‘foreign to invention ” and those only, results | 


may be produced which are absolutely undistinguishable from 
“ invention of a very high order.” If, on the contrary, my conten- 
tion is well founded, and there is really no such thing as the so- 
called “ inventive faculty,” and if the act which we call invention 
is nothing more than the normal result of the operation of mental 
endowments of which all are possessed in a greater or less degree, 
it must logicelly follow that, inasmuch as our mental faculties are 
admitted to be no less capable of cultivation and improvement than 
our pbysical faculties, the power of invention or the capacity to 
invent may be improved and strengthened. It further follows that 
the operation of these faculties, like other processes, must be 


capable of being reduced to a definite system, governcd by well- | 
defined laws, with manifest advantage in respect to economy of | 


time and. effort and certainty of result. 

Despite the unscientific and hap-hazard way in which these im- 
portant results are attempted to be reached, we boastfully speak 
of the present time as the ‘‘ Age of Invention.” 
and present ages, as respects invention, seem ages of pure empiri- 
cism, which bear to the future and real ‘‘ Age of Invention” much 
the same relation that the last century bears to the present in 
respect to theoretical and applied science. 

Examine at random any one of half a dcz3n lines of mechanical 
invention ; one striking characteristic, common to almost all, in- 
stantly arrests the attention; they present nothing more than a 
mere outgrowth of the manual processes and machines of earlier 
times. Some operation, once performed wholly by hand tools, is 
expedited by some device which enables the foot as well as the 
hand to be utilised. Then power is applied; the hand and the 


To me the past | 


| foot operation, or perhaps both, are made automatic, and possibly, 

as a still further improvement, several of these automatic devices 

The fundamental basis is the old original 

| hand process, and hence, except in the extremely improbable event 
0! li 


are combined into one, 
| that this was the best possibl th plishing the result, 
| all the successive improvements are simply in the direction, not of 
| real novelty, but of mere modification and multiplication. 
| This inevitable tendency of the human mind to follow along well- 
worn grooves of habit serves to explain the reason of a fact often 
| noticed, namely, that the most radical and important departures 
| from old methods, by which many of the industries of the world 


d of 





have been completely revolutionised, are nearly always originated | 


by persons wholly ignorant of the accepted practice in the _ 
| ticular industry concerned. There is no conservatism so unyielding 
as that of the specialist. 
| which the inventor has to encounter ; it is so easy to take things 
for granted, to let well enough alone. It is this and other con- 
siderations of no less significance that I have in mind when I say 
that the Age of Invention is not yet; we see only its vague and 
ill-defined fore-glimmer, 

The ideal invention is as positive as a geometrical demonstration ; 
hence the actual invention should at least be the logical mechani- 


performed ; it should be the logical answer to the problem which 
has been set, and should change only when external conditions 
change. Therefore an improvement on an invention should be of 
rareoccurrence, The trueand complete solution should be reached 
in the first instance. 

I cannot close this line of argument without insisting upon the 
| fact that the first and most important prerequisite to invention is 
| an absolutely clear insight into, and a comprehensive grasp of, all 
the conditions involved in the problem. My own experience leads 
me to believe that this prerequisite alone constitutes nine-tenths 
of the work of invention, and that the remainder, in most cases, 
practically invents itself, or, to be more accurate, flows therefrom 
as a logical sequence, 

And now, if it be admitted that invention is not an impalpable 
and indescribable ‘‘ something,” but that, on the contrary, it is the 
result of wise judgment and trained mechanical skill co-operating to 
select, combine, and apply observations and conceptions already 
accumulated, what then ? 

My answer to this is two-fold, inasmuch as it necessarily implies 
two radical and far-reaching departures from existing conditions, 








It is one of the most insidious enemies | 


cal complement of the conditions incident to the operation to be | 


The first change should consist in eliminating from patent law and 
patent practice the conceptions which attach to the words ‘‘ inven- 
tion” and ‘‘invented,” and in substituting therefor the ideas 
embodied in the words ‘‘ discovery,” ‘‘ discovered,” ‘* produced,” 
‘*thought out,” ‘reasoned out.” The mere change of phrass- 
ology would in itself go far to put an end to the existing maz of 
confusion, incident to the determination of the ever-recurring 
question whether a given device does or does not involve that an- 
definable ‘‘impalpable something” which the law says is the in- 
dispensable requisite to patentability, and would restrict the whole 
scope of the inquiry to the comparatively simple questions of 
novelty and utility. The second, and by far the most important, 
| change should consist in the inauguration of a science of invention, 
| with all the attributes which that phrase implies. Impressed as I 
| am with the transcendant importance of this branch of the subject, 
| I venture to offer such suggestions as have occurred to me, iu the 
hope that others more competent may be induced to take the 
matter in hand, and give it the consideration which its importance 
warrants, 

The following should form, in part, the basis of a scheme for the 
| cultivation of invention :— 

(1) Accurate and methodical observation. 

(2) Cultivation of memory, including the faculty of association. 

(83) Cultivation of clear visualisation. 

(4) Logical reasoning from actual observations. 

Particular importance should be attached to accurate observa- 
tion, inasmuch as this is the indispensable foundation of all real 
education. 

With the above considerations in view, a course of training in 
which the following exercises are included has suggested iteeif to 
me :— 

First : Drawing from simple objects, not copies, under the follow- 
ing conditions :—The object to be carefully examined, then removed, 
and a drawing made wholly from memory ; this to be repeated 
until the last effort depicts the object as correctly as if drawn 
directly from it ; each successive drawing to be on a separate sheet 
and removed from view while the succeeding one is in progress ; 
when considerable proficiency has been attained, more complex 
objects to be substituted, and the time interval increased ; the class 
of objects to have as wide a range as possible ; as proficiency in- 
creases, the time allowed for preliminary observation to be 
shortened, until the briefest possible glance at an object shall be 
| sufficient to impress its appearance clearly upon the mind, the 
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power of visualisation} becoming so highly cultivated that at any 
future time the image may be called up and reproduced with abso- 
late fidelity of detail ; as a modification of the foregoing, drawing 
obj ‘cts from description, oral and other. 

acond : Other exercises of the same general character, with or 
without the aid of drawing, having reference to other character- 
istics than form, as, for example, material, structure, and function, 


Q. How would you instruct a mechanic to build your machine? 
—A. Make three inclined runways, one for the can bodies, and 
one on each side for the covers, At the lower end of the runways, 
make something that will hold these three things in line with each 
other, Then fix something that will push all three together, and 
make a runway for the finished cans to roll away. 

Will any one deny that the above course of reasoning is not 


Third : The solution of problems pertaining to the construction | within the capacity of an intelligent boy of twelve years of age, or 
of the sample object, its manufacture and improvement, together that a mechanic skilled in the construction of such machinery 
with the discovery of means for the accomplishment of definite could not build a practically operative can-heading machine from 
ends. These are, of course, merely suggestions, the scope of | the above specification ? 
which may be extended and modified almost indefinitely. It may A course of instruction such as I have attempted to outline 
perhaps be objected that, while the first and second of the exer- would serve to confer upon all capabilities now enjoyed only by the 
cises above suggested might have the effect of cultivating the few, and would give to them such capacities for dealing with novel 
mental capacity for accurate observation, retentive memory, and | and unexpected problems and conditions as would vastly increase 
clesr visualisation, the third would often prove to be beyond the | the productive capacity of the community. Language fails me in 
sz0pe of the ordinary mind. That such is not the case lam able attempting to express my sense of the vast importance and urgent 
to show by citing as an example the invention of an actual machine | necessity of systematic culture and education in the direction 
cf no inconsiderable utility, for the purpose of assembling fruit | which I have indicated. The science of invention should take its 
cans in the process of manufacture. For convenience of descrip- place as the first study in the kindergarten, and the test of pro- 


tion the experiment is thrown into the form of a colloquy. 

Q. Of what shape is a fruit can ’—A. Cylindrical. 

Q. What is the principal peculiarity of the cylindrical form ’— 
A. Ronndness, 

Q. What does this adapt it to do’—A, Roll on a plane surface. 
Q. To provide means of conveying cylinders a short distance i 
the slemplast manner, how would you proceed ’—A. Make an in- 

clined plane. 


Q. Then, to convey bodies and heads of cans to a place to be would vastly increase the dominion of man over the forces of | 


overated upon, what would you provide /—A. Inclined planes. 

Q. Suppose you had to unite two pieces of stove pipe in the 
usual way, how would you go about it’—A. Hold them carefully 
opnosite each other ; then shove them together. 

Q Suppose you had to unite many such pieces o 
lengths of two, and to do it quickly ?—A. Fix something that 
would hold them opposite each other, and then shove them 
together, 

Q. Now, with regard to the tops and bottoms of fruit cans; 
how would you assemble them ’—A, The same as stove a 

Q. How is that ’—A. Let them roll down into something which 
wili hold them in line with one another, and then shove them 
tovether, 

Q. How will you make room for the next cans’—A, Let the 
finished cans roll away. 


ficiency therein should be the last one to which the student should 
be subjected before leaving his ‘‘ Alma Mater” to struggle with | 
= ever new problems which will surely confront him in actual | 
ife. 

It requires far more than the necessarily brief space which can 


n | be allotted to a magazine article to treat this subject in the manner | 


which its importance demands, but I trust that enough has been 
said to show that such a course of training, if generally adopted, 


nature, and immeasurably hasten the advent of the real age of 
invention. 








f stove pipe in | TRADE AND BusINESS ANNOUNCEMENTS.—We are informed that 


Mr. William Johnson, of Armley, Leeds, has been awarded the 
silver medal, the highest award, for his pugmill brickmaking 
machine, at the Royal Lancashire Exhibition at Preston.—Messrs. 
Chapman and Hall have been constituted sole agents in this 
country, the Continent, and the Colonies for the sale of the im- 
portant scientific and technological publications of Messrs. Wiley 
and Sons, of New York.—Mr. G. L. Addenbrooke informs us that 
he has taken Mr, Ernest Scott into partnership.—The old-esta- 
blished businees of Messrs. Fleming and Ferguson, of Paisley, has 
been converted into a private limited company.—The existing 


artesian-bored tube wells at “Aldershot Waterworks, several in 
| number, varying in depth from 220ft. to 300ft., drawing some 
| million gallons of water per day from the chalk, proving inadequate 
| to meet the increased requirements, the directors have instructed 
Messrs, C, Isler and Co., hydraulic engineers, London, to fix addi- 
tional wells for the supply of the town. 

CuiIcaGo EXHIBITION, 1893.—The President of the United States 
has issued, under the authority of + special Act of Congress, a 
| complimentary diploma to the commasioners of the countries 
| which took part in the Chicago Exhibition of 1893. The repre- 
sentatives of Great Britain who have received these diplomas, 
| which acknowledge ‘‘ the grateful appreciation of the Government 
and people of the United States of America, for their valued parti- . 
cipation” in the Exhibition, are Sir Richard Webster and Sir Henry 
Trueman Wood, the chairman and secretary of the Royal Commis- 
sion. The diploma bears the seal of the United States, and is 
signed by Mr. Grover Cleveland, the President, and by the late 

| Mr. Gresham, Secretary of State. 

THE N1aGaRA PowER WorKS.—In connection with the reports 
of the operation of the great Niagara Falls power plant, ard of the 
entire success of all the apparatus, both hydraulic and electrical, 
it is interesting to note the fact that notwithstanding the enormous 
amount of advertising that has been given the project, with the 
view of inducing manufacturers to locate near Niagara and utilise 
its cheap power, there have as yet only two contracts been entered 
into for electrical power—one for 2000-horse power and one for 
| 1000-horse power. At this rate it will be a long time before the 

100,000-horse power available will be utilised. eap power is 
not the only thing necessary to build up a great manufacturing 
centre. Nearness to market, convenience of obtaining a plentiful 
| supply of skilled workmen, nearness of raw material, &c., are some 
| of the other elements of the problem. New York city, Brooklyn 
and Chicago cannot be said to have very cheap power, yet 
manufacturing seems to grow in these cities faster than almost 
| anywhere else in the United States. In computing the value «f 
| water power, moreover, we are inclined to think that recent 
| estimators are apt to overrate the cost of steam power. We notice 
| that the Scranton, Pa., Board of Trade is carrying a standing 
advertisement in one of our contemporaries, to the effect that steam 
power can be generated at a cost of but 4 dols. per horse-power 
| per year at Scranton. Probably some allowance should be made 
for the influence of local enthusiasm in making up this figure, but 
| it is at least of interest as some indication of the possibilities of 





| cheap steam power at the present day.—Hngineering News. 
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RAILWAY MATTERS. 


We read that the mileage of electric tramways in the 
United States now stands at 10,363. 


Ir is reported that the construction of a broad gauge 
railway from Lakiserai to Gya has been sanctioned. The line will 
be aboot 83 miles long. 


TuERE is to be an electric railway up Mount Cervin to 
the top of the Gauergrat, a height of about 10,000ft. Water will 
provide the necessary generating power. 


An elevated railroad recently constructed in Chicago is 
the first overhead railway in America to be operated by electricity. 
The power station has a capacity of 6000-horse power. 


A serious railway accident occurred near Barcelona 
late on Tuesday night. Two trains came into collision, five 
carriages being completely smashed. Thirty passengers were 
severely injared. 

Seven hundred and eighty-five tons of Japanese coal, 
according to Indian Engineering, were used last year on the Great 
Indian Peninsula line, the cost being Rs, 12 per ton delivered into 
boats in Bombay harbour. 


THERE will be a big tunnel on the new Sheffield Exten- 
sion line to London, near Rugby. Half a dcz2n shafts are sunk 
already, and six more are in p The material is good for 
working, and almost free from water. Stone is very sparingly 
used in the construction, Staffordshire blue bricks being found 
better. 


Tue Railway Inquiry Board of Victoria will shortly 
make its report. According to the Times, it will be recommended 
that the railways be placed under a board of five business men, 
free from political influence, with an expert as general manager. 
It will also advise a general reduction in wages, and other valuable 
reforms. 


Tue Canadian Pacific Railroad Company has a fire- 
guard eight furrows wide ploughed on both sides of the track, 
from Indian Head to Calgary, miles. The space between the 
track and the guard, which is considerable, is burnt over, thus 
guarding effectually against the ignition of fires by sparks from 
locomotives. 


WE have it on good authority that there is absolutely 
no truth in the rumour which has become rife, notably in the 
American press, that a train to bs known as the American 
Special Express is to be run by the London and North- 
Western Railway Company, which will make the run from London 
to Liverpool, 201 miles, in 3 hours 50 minutes, stopping nowhere. 


Ir is expected that the section of the Trans-Siberian 
Railway between the River Obi and Krasnoiarsk will be finished by 
the end of the autumn. On its completion, the section establishing 
communication bet rasnoiarsk and the Western Siberian 
line will be constructed. According to a Reuter’s telegram, it is 
also proposed to build a permanent railway bridge across tae Amu 
Daria in connection with the Trans-Caspian Railway. 


Ir is proposed to construct a light railway from Derby 
to Ashbourne, on the electric system. The route suggested is 
from the terminus of the existing Derby tramway on the Ash- 
bourne-road, through Mackworth, Kirk Langley, and Brailsford, 
into the town of Ashbourne, terminating near the bridge. The 
present railway journey from Derby to Ashbourne is by a 
circuitous route on the North Staffordshire railway, occupying 
nearly two hours ; by the new line it is expected to do the distance 
in 75 minutes, The cost is estimated at £62,000. 


Some experiments have been made on the lubrication 
and wear of bearings by E. Chabal, on the Paris, Lyons, and 
Mediterranean Railway. He has found that the wear of white- 
metal bearings was 50 per cent. less than that of the bronza bear- 
ings, and also that the white-metal bearings diminished the resist- 
ance of fully loaded wagons on trains, weighing 300 tons by 20 per 
cent., when travelling at speeds varying from 16 miles to 26 miles 
anhour. As the speed increased the gain was, however, diminished. 
The Paris- Lyons- Mediterranean Company have consequently 
adopted white-metal bearings for carriages and wagons. 


A LARGE diagram has just been placed in the South 
Kensington Museum, illustrating the section of the old Liverpool 
and Manchester Railway. It also gives very excellent drawings, to 
hin. acale, of eight engines which played an important part of that 
line, namely :—Rocket, of Rainhill fame ; Northumbrian, which 
opened the line ; Planet, the first inside cylinder ; Mercury, having 
frame above the axle; Samson, a goods engine; Liver, Bury’s 
passenger engine; Patentee, six-wheeled passenger engine ; 
Swiftsure, passenger engine, outside cylinders. As full details 
and dimensions of these engines are given, the sheet is of much 
interest. 


Tue Prussian State Railway have ordered 172 simple 
and 167 compound 1 tives to be delivered this year. This 
order consists of the following types:—Ten two-coupled suburban 
locomotives, with two-wheeled tracks ; twenty-three suburban two- 
coupled, with four-wheeled trucks; ten six-coupled freight, and 
129 six-coupled and eight-coupled, with four-wheeled tracks, with- 
out separate tenders—these are small locomotives. The foregoing 
are simple engines, The compounds are: fifty four-coupled 
express passenger locomotives, with four-wheeled trucks ; forty-six 
six coupled freight, without trucks; twenty-six six-coupled, with 
pony trucks; twenty-five eight-coupled, without trucks; ten 
eight-coupled, with pony trucks ; and ten duplex, on the Mallet 
system. These orders show the extent to which compound locomo- 
tives are being introduced in Germany. 


Tue German East African Railway Company have 
already completed the first section of the Usambara Railway 
which was recently opened from Tanga to Pongwe, an island town 
on the Pangani river, a distance of some 15 kiloms. The Indian 
and Eastern Engineer says it is proposed to extend this line 
eventually to the foot of the Kilimanjaro mountain, and thence to 
Speke Bay on Victoria Nyanza. Many difficulties have been 
successfully contended with in constructing the line ; as originally 
built it was not strong enough to withstand the rainy season, 
Stone ran short, as did the supply of dynamite for blasting pur- 

oses; the quarries were some twelve to seventeen miles from 

‘anga ; and in addition to the 30,000 iron sleepers, 2000 wooden 
mangrove sleepers were found necessary as under-supports, as 
without these latter there was no way of fixing the iron sleepers in 
the sandy soil. The greater part of the wooden sleepers were 
imported from the British island of Lamu. 


Tue train accidents on American railways in June 
number 40 collisions, 55 derailments and four other accidents, a 
total of 99 accidents, in which 35 persons were killed, and 83 
injared. These accidents are classified by the Railroad 
Gazette as follows:—Collisions: Trains breaking in two, 8; 
misplaced switch, 1; failure to give or observe signal, 5 
mistake in giving or understanding orders, 0; miscellaneous, 11 ; 
unexplained, 15; 40. Derailments: Broken rail, 1; 
loose or spread rail, 1; defective bridge, 1; broken wheel, 5; 
broken axle, 8; broken truck,1; broken car, 1; failure of air 
brake, 1; misplaced switch, 2; track repairers, 1; bad load- 
ing, 1; runaway, 1; bad switching, 1 ; animals on track, 3 ; wash- 
out, 1; malicious obstruction, 4; accidental obstruction, 1; un- 
explained, 21; total 55. Other accidents: Explosion, 1 ; broken 
side rod, 1; breakages of rolling stock, 1; other causes, 1 ; total 4, 
Total number of accidents 99, Thus out of a total of 99 accidents, 
55 were derailments, and no less than 21, or 38 per cent, of these, 
were from unexplained causes, 
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NOTES AND MEMORANDA. 


WE read that in Fresno, Cal., U.S.A., an 18in. stream 
of water with 1412ft. head has been utilised to develope 1200-horse 
power of electric power to run the city lighting and street car 
systems. 

A peEposit of manganese ore 6ft. thick has recently 
been struck near Parkenstein, Bavaria, at a depth of about 120ft. 
An analysis which has been made of the ore shows it to contain 44 
per cent. of metallic manganese, 


Tue heating value of Berlin gas has recently been 
found by the use of Junkers’ calorimeter, described in another 
column, to be of great constancy, and to amount to 5600 kilo- 
2 aieataae per cubic metre. The variations are exceedingly 
sug 

Tue exports of iron and steel from the United States 
in 1894, including all manufactures of iron and steel except 
agricultural implements, amounted to 29,943,729 dols. against 
30,159,363 dols. in 1893, a decrease of only 215,634 dols. In both 
— and 1894 the exports of iron and exceeded the imports in 

ue, 


In a method of welding lead recently devised by M. 
Blondel, the surfaces to be joined are carefally cleaned, and 
between them is placed a thin layer of lead amalgam. On passing 
an ordinary soldering iron along the line of janction, the mercury 
of the amalgam is vaporised, and the lead, set free in an exceedingly 
finely divided state, fases and unites the two surfaces together. 


THE number of miles of streets containing water pipes 
constaptly charged in each water company’s district within the 
metropolis is as follows:—Chelsea, 934; East London, 185; Grand 
Junction, 1354; Kent, 1854; Lambeth, 2247; New River, 351; 
Southwark and Vauxhall, 160; West Middlesex, 146; total, 14805 
— — this extent of streets hydrants for fire purposes 
can xed, 


TuE production of Bessemer steel ingots in the United 
States in 1894 was 3,571,313 gross tons, against 3,215,686 tons in 
1893, and 4,168 435 tons in 1892, There was an increase of over 
11 per cent. in 1894, as compared with 1893. The production in 
1893 was the smallest since 1889. Pennsylvania produced 2,334,548 
= of Bessemer in 1894 out of 2,571,313 tons in the United 

tates, 


Tue Umaria Colliery worked by the Indian Govern- 
ment gave last year an increase in output amounting to nearly 
40,000 tons, mainly due to the extension of broken workings, The 
total quantity raised was just under 133,000 tons. The Singareni 
Colliery raised 240,000 tons during the year. Here a new shaft is 
being sunk, and the areas of coal in the existing workings are being 
extensively opened out. 


Accorpine to the annual statistical report of the 
American Iron and Steel Association, the world’s production of pig 
iron for a angen 25,315,831 tons, of which the United States 
made 6,657,388 tons, or 26°2 per cent, Great Britain made the 
largest amount of pig of any country in 1894, the production 
amounting to 7,364,745 tons ; the United States being second and 
Germany and Luxemburg third. 


In the return of the London gas testings for the week 
ending 10th inst., the highest mean illuminating power of the 
twenty-three districts supplied is given by Prof. W. J. Dibdin, 
F.C.S., as that of the Tooley-street supply by the South Metro- 
politan Gas Company, which stands at 17°1 standard sperm 
candles. “The lowest given are those of the Chelsea—-Nine Elms— 
and the St. John’s Wood districts, both of which stand at 16°1 
standard candles, 


THE following comparison, due to Palaz, will be useful 
to electrical engineers in presenting the advantages of electric 
lighting from the standpoint of 1 The figures quoted 
are relative to a given quantity of light:—Arec light, 4; incan- 
descence light, 14; kerosene, argand burner, 331 ; eu, argand 
burner; 380 ; candle, 473 ; gas, butterfly burner, 511. The heat 
question is a very important one, but it is as nothing compared 
with the question of vitiated atmosphere. In this respect, of 
course, electricity compares still more favourably with all other 
sources of artificial light, 


AccorpInG to a recent report on the working of Indian 
collieries for the year just ended, the Warora colliery has showed 
a diminution in output as ——— with the previous year. The 
colliery is now returning less than half per cent. on the outlay, but 
the coal is of excellent quality, and is in very fair demand. The 
Great Indian Peninsu’a alone took nearly 60,000 tons of last year’s 
output at 4 rupees8 annas perton. Atthe Mohpanicolliery, which 
is worked by the Nerbudda Coal and Iron Company, the output of 
the year was a little over 19,000 tons, an increase of 6000 tons over 
the figures of the previous year, and several new fields of virgin 
coal are now being opened up, the Great Indian Peninsula 
Railway again being the principal customer, 

A process for drying and seasoning wood, &c., which 
has been recently patented by Mr. H. C, Zappert, consists in piling 
the wood on trucks which are run into a chamber, through which 
a current of hot, dry, or moist airis drawn by a fan, &c., the inlets 
for the air being so regulated that the air pressure within the 
chamber is less than that of the atmosphere. Thechamber is pre- 
ferably L-shaped in plan and has side passages for the supply of 
dry and moist hot air respectively, the latter set of channels con- 
taining steam pipes for heating and moistening the air, while the 
air supplied by the former set of es is heated in a suitable 
oven. Flaps are provided which prevent the air from passing 
through the space; round the tracks of wood to a central channel 
connected with the exhaust fan, the central channel being so shaped 
- to — the air to pass uniformly through every part of the 
chamber. 


In the Memoires of the Russian Geographical Society 
there has just been published an important catalogue of earthquakes 
which have occurred in China, Siberia, Central Asia and Russia, 
and other places. The catalogue contains a list of about 2400 
separate earthquakes which occurred in 560 different localities, 
from 596 B.C. till A.D. 1887, Out of them 710 took place in China, 
549 in East Siberia, 36 in West Siberia, 202 in Central Asia, 590 in 
Caucasia, 121 in Asia Minor and North Persia, and 188 in Earopean 
Rassia. The frequency of earthquakes may be represented as 
having been 640 in each hundred years in Caucasia, 310 in China, 
290 in East Siberia and Turkestan, 138 in Middle andSouth Russia, 
and 18 only in North Russia, Finland, and the Baltic Provinces, 
As to their frequency during the different seasons of the year, the 
figures show that, while in Siberia and Central Asia earthquakes 
are more frequent in autumn and winter than in spring and 
summer, the proportion is reversed for China and Caucasia. 


At a recent meeting of the Paris Academy of Sciences, 
@ paper on the tic ph produced between ether and 
methy] alcohol across different diaphragms was read by M. F, M. 
Raoult. It is found that with pm and methyl alcohol on the 
respective sides of a diaphragm of pig’s bladder, the methyl alcohol 











1;] passes by osmosis to the ether side, The bladder membrane 


appears to be impermeable to ether ; even with mixtures the 
transference is always of methyl alcohol towards the side where it 
is of less concentration. Exactly the reverse occurs with a vulcan- 
ised caoutchouc membrane, which is impermeable to methyl 
alcohol, but permeable to ether. The experiments show: (1) that 
osmosis between two determined liquids may not only vary much 
in energy, but even change its sense with the nature of the 
diaphragm ; (2) that the osmotic movement of substances across 
the diaphragm may be absolutely independent of their molecular 








weights and of their condition as olved ubstance or solvent, 
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MISCELLANEA. 


Tux Liverpool Corporation have acquired the Li 
Electric Supply Com ’s undertaking f Mr ary 
subject to the Msn Parliament. SF a oe erro, 


Tue Senate of the Smithsonian Instituti 
the Hodgkins Prize of 10,000 dols, in equal pro ma ban, voted 
pp hg and Professor Ramsay, in recognition of their discovery 


Messrs, Larrp Broruers, of Birkenhead, have iv 
the contract to build the new fleet of twin-screw Pi cgaty 
which ~ Cit a3 a nove | Packet Company will conduct the 
improved mail service between Holyhead and Ki p 
of 23 knots is expected. . ew Saeed 


Tue plan for the enlargement of Rotterdam ha: 
says Fair Play, includes the making of a new basin on eer, 
bank Pa Ad 9 _ nog oa — en ocean-going 
vesse! sides the ine © de f i 
basin is to be 26ft. at low tide, a ae tee 


THE torpedo boat destroyer Lynx, which recently bro 
down owing to the bursting of her boiler tubes, has durin ee 
since a recent trial at overpass developed further serious defects 
in her boilers, She is therefore unable to take her station in the 
torpedo flotilla at present engaged in the manceuvres, 


Accorpine to a recent Reuter telegram, the French 
Ministry of Marine has adopted for the artillery of the French 
Navy the type of gun known as No. 305, It has a length of forty 
times its calibre, and the shells discharged by it are stated to ba 
capable of breaking all armour plates at present known. 


THe United States cruiser completed her recent 
passage trial from Southampton to New York in 6 days 23 hours 
49 minutes. The daily runs made were 405, 460, 473, 458, 455 
453, and 405 knots, the average speed being 18°41 knots, Her 
oa speed was 25°30 knots per hour for a distance of eight 

nots. 


Messrs. THompson, of Clydebank, Glasgow, have 

i the tract for three new torpedo destroyers for 

H.M. Navy, to steam three knots more per hour than any afloat, 

The same firm secured the contract for the engines of the 

third-class cruiser Pelorus, which will bs the fastest vessel of its 
kind so far built, 


Two American naval officers are now crossing to 
Southampton on the American liner St. Louis for the purpose of 
testing that vessel over a course in the English Channel, their 
mission being to report whether she can do 20 knots for four 
hours. She has failed so far to make a record for herself on actual 
voyages to and from Southampton. 


Ir is reported that during the preliminary trials of the 
sea-going torpedo boat Forban, at Havre, the average speed 
obtained was 29°26 knots, and that for one long stretch she made 
80 knots, The contract was for 29 to 30 knots. The Forban is 
a 136-ton boat, 144ft. long by 13ft. 6in, broad, drawing 8ft. of 
water, Her engines are capable of developing 3200-horse power. 


Ir has been calculated that there are over 50,000 reser. 
voirs for impounding water, for irrigation par , in the Madras 
Presidency, varying in sizo from an em ment 200 yards in 
length to a couple of miles in length, and often longer. The 
Building and Engineering Journal says there is a special section of 
the Madras Pablic Works Dapartment set aside for the express 
purpose of tank restoration schemes. 


Tae Admiralty have directed that the twelve 6in. 
breech-loading gans which were recently removed from the battle- 
ship Sans Pareit now under repair at Chatham, are to be handed 
over to the Naval Ordnance authorities, for transmission to the 
works of Messrs, Armstrong and Co, at Elswick for converting into 
quick-firing guns. They will be replaced by a like number of the 
new pattern Gin. quick-firing guns as soon as possible, 


THE prenentation of certificates to the students of the 
Crystal Palace Company’s School of Practical Engineering took 
lace on Friday last in the lecture theatre of the school. Sir 
obert Rawlinson, K.C.B., presided. In connection with this 
school we are asked to state that a ‘‘ Crystal Palace Old Students’ 
Society ” has been formed, the objects of which are to promote 
intercourse and good fellowship, and render mutual assistanca 
amongst old students, to further the general interests of the school, 
and to hold an annual meeting and an annual dinner. Mr. J.C, 
Lyell, of 55, Victoria-street, S.W., is the honorary secretary. 


WE wonder if the British Admiralty will take any steps 
to familiarise such engineer officers as will in course of time bo 
appointed for duty in H.M. cruisers Powerfal and Terrible with 
the working and management of the Bolleville boilers. We read 
that arrangements have been made between the Northern Steam- 
ship Company and C dore Melville, of the United States 
Navy, whereby engineer officers of the United States Navy are to 
make an examination and collect certain data jing the opera- 
tion of the Belleville water-tube boilers in the lake steamer North- 
West. We might well here take a leaf out of our neighbour's book. 


A serious accident occurred last week in Messrs. 
Palmer's Shipyard, Jarrow, by which a number of men were 
injured. According to the Times, about 200 men were employed 
breaking up an old screw steamer named the Jaffa, and between 
30ft. and 40ft. of the stern of the vessel broke away and fell 
over, crushing several riveters and labourers. About thirty work- 
men were engaged at this part of the ship when the accident 
occurred, Fortunately some warning was given before the mass 
of iron fell, and a number of men managed to escape without 
injury. The shipyard ambulance corps attended to those who 
ne a and several men were removed to the Palmer Memorial 

ospital. 


Tue structure reguemmnting 9 section of the side armour 
of the battleship Iowa is at the Washington Navy Yard, and will 
be ship immediately to the Indian Head Proving Grounds, 
Bolts, of the model and siza recommended for experimental trial by 
the Board on Armour Fi , have been made, and will be used 
in thestractnre. The test of this structure will be one of the most 
interesting and valuable that have occurred in some time. The 
United States Army and Navy Journal wry It is expected that 
the first test will consist in the ballistic trial of the plate attached 
to the structure, which represents 631 tons of 15in, armour for the 
belt of the Iowa, The 10in, gun will be used in the ballistic test, 
and then the 12in. gun will be fired to ascertain how the structure 
stands the impact of projectiles.” 


ConcERNING the recent Atlantic passage of the American 
cruiser or ‘commerce destroyer,” Columbia, particulars of which 
are given higher = ia this column, a correspondent, signing him- 
self ‘‘ Vice-Admiral,” writes to the Times as follows:—“ Are w3 
practically standing still as far as speed is concerned in the majo- 
rity of our new ships, and are others doing so also? In our case 
we may draw our own conclusions by comparison, as, for instance, 
in the Magnificent—buildi — we have put 12,000 I.H.P. to drive 
a hull of 14,900 tons, asagainst 13,000 I.H P. to drive the 14,150 
tons in Royal Sovereign—N.D.A. type; and again in the Doris 
class we find 9600 I.H.P. propelling tons, as against Magi- 
cienne, 2950 tons—built ten years ay driven by 9000 horse. 
On the other hand, we may quote Elswick vessels built for foreign 
Governments as continually advancing in speed, and the same may 
be said of other foreign nations, Are we, therefore, alone to stand 
still in placid contentment with bean of 17 knots and 














cruisers of 20, or should not some attempt be made to go ‘one 
better’ in each succeeding type ’” ; 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
—— 

AUSTRIA.—GEROLD AND Co., Vienna. : 

FRANCE.—BoyvVEAU AND CuEviLiet, Rue dela Banque, Paris, 

GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

A. TWIETMEYER, Leipsic. 
_—LogscHEr AND Co., 307, Corso, Rome. 
Bocca Freres, Turin, 

RUSSIA.—CaRL Ricker, 14, Nevsky Prospect, 8t. Petersburg. 

c AFRICA.—R. A. THOMPSON AND Co , 23, Loop-street, Capetown. 

si J. C. Jura ann Co., Capetown, Port Elizabeth, and Johan- 

nesburg. 

AUSTRALIA.—R. A. THOMPSON AND Co , 180, Pitt-street, Sydney. 
362, Little Collins-st., Melbourne. 
7, King William-street, Adelaide. 
Edward-street, Brisbane. 

CANADA.—MonTrREAL News Co., Montreal. 

Toronto News Co., Toronto, 
UNITED STATES OF AMERICA—INTERNATIONAL News Co., 83 and 85, 
Duane-street. New York. 
Supscription News Co., Chicago. 
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* * With this week's number is issued as a po sear a Two-page 
r Engroving of a Broad Gauge Locomotive, Metropolitan Railway, 


1863. £ copy as 7%. by the Publisher includes a copy of 
this Su rig Be subscribers are requested to notify the fact 
should they not receive it. Price 6d. 
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TO OORBRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*.* All letters intended for insertion in Taz Emaiwzsr, or containing 

i should be accompanied by the name and address of the writer, 
not for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Appress WANTED.—/J/ any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.1.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

H. W. (Gruenberg).— We have published all the information we possess on 
the subject of your inquiry. Write tothe makers. You will find their names 
and address in the articles to which you refer. 

G. T. P. (Littlehampton).—Such hydraulic safety valves as you speak of have 
been in use for some time. You would do well to consult the specifications 
in the Patent-office Library. We do not think that there is any market for 
such valves, 

J. D. (Manchester).—The letter you have sent does not, we find, quote suc- 
ceeding parts of the letter to which you reser, although it gives the first part 
of that letter. It also does not mention that the compression of the spring 
on the back stroke is not claimed in the patent No. 2170, or that the sainz 
principle had actually been in vse for years in the Deptford engines. 

G. T. P.—The general dimensions given of the dam do not cover large quan- 
tities of masonry, as you will see by taking the total cubic contents of 
masonry used. The depth of 89/t. is that at the centre. We have no cross- 
sections from which to ascertain the centre of pressure for any other points 
except at this spot. The figures given are no doubt correct, but we have no 
means at hand of taking out the cross-section and stability therefrom. 


SPEEDS FOR GRINDING AND CUTTING TOOLS. 
(To the Bditor of The Engineer.) 

Sir,—I shall be grateful to any reader who can give me figures for the 
best speeds at which to run (1) solid emery wheels for tool grinding ; (2) 
ordinary grindstones for tool grinding ; (3) circular saws for hot iron ; 
(4) highest safe —_ for solid and built-up fly-wheels. W. H. A. 

Newcastle-on-Tyne, August 10th. 


A PULLEY PROBLEM. 
(To the Editor of The Engineer.) 

Sir,—Will any reader help me to solve the following problem? I have 
a belt pulley which is compressible. It is made up in sections, and, 
without going into details, I may say that the place of the ordinary 
arms or spokes is taken by springs. The pulley is 3ft. in diameter, 
and could be reduced to 2ft. 6in. diameter if all the springs were sent 
home. This pulley is driven by another, of 3ft. in diameter, of the 
ordinary or rigid kind. The pull of the belt reduces the radius of the 
oe ggg 2 pulley on a line drawn through the two axes of the pulleys 
by 8in. How am I to calculate the velocity ratio of the two pulleys? 

Birmingham, August 11th. METEOR. 


SUBSCRIPTIONS. 
Tas Enouvasr can be had, by order, from any newsagent in town or cou! 
at the various railwa; pre Kacgs gpg pee moc byrne Toy ent 
from the office on the following terms (paid in advance):— 
Half-yearly (including double number) .. .. £0 lhs. 6d. 
Yearly (including two double numbers).. .. £1 98. Od. 
If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. Tum Mworwame te registered for transmission abroad. 
A complete set of Taz Encinger can be had on application. 


on newspaper _tc one uniform rate 


weekly and post free. 
wanied by letter of advice to the Publisher. 
Tam Parzr Covers— 
yyyenwy ew ow wo - - =— &0 18. 04. 
Yearly wow ww ewe - = = &i 16s. 0d. 
Taick Pargr Oorims— 


- = &1 0s. 84, 

‘ mi eo ce os = &£2 0s. 6d. 
EADING Oases.—The Publisher has in stock cases which will hold 
thirteen copies of Tax Enauverr. Price 4s. 6a. ouch. " 
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ADVERTISEMENTS. 
'« Sour lines and under is three shillings, for 
every two one shilling and sixpence ; are 

charged one shilling. The line averages seven words. 
ment measures an inch or more, the charge is ten ee 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be alt 
oractical regularity, but regularity cannot be guaranteed in any 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “' special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
| sag Dipl essary og Bay hag sy’ Mr. Bydney White; all other 

8 to be addressed to the Bditor of Tur ENGINEER. 
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MEETINGS NEXT WEEK. 

IRON AND STEEL InsTITUTE. —August 20th, 21st, 22nd, and 23rd. Annual 
meeting at Birmingham. 

Tue INsTITUTION OF JuNiOR ENGINEERS.—August 17th to 24th. Belgian 
summer meeting. Antwerp, Ghent, Brussels, Liége, and Verviers. 
London members leave Live! l-street station at 7.15 p.m., Friday, 16th 
inst. From North of England vidi March to Harwich. 





DEATHS. 

On the 9th inst., at Brockley, James Tuomas Bannister, formerly 
Chief Engineer of Portsmouth Dockyard, and since for eighteen years on 
the Admiralty staff. 

On the 7th inst., at 19, Wellington-park, Clifton, Jamms Wessen Hvus- 
BANDS, Fleet Engineer, Royal Navy, in his 75th year. 

On the 10th inst , at 9, Ledbury-road, Bayswater, Georce Duncan 
Ross, M and Resident Engineer of the La Guaira and Caracas 
Railway. 
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SELF-PROPELLED ROAD CARRIAGES. 


WE have offered for competition prizes to the value of 
One Thousand Guineas for self-propelled road carriages, 
believing, as we do, that the construction of such 
carriages may very well constitute a new branch of 
manufacture at least as important as that of cycles, 
which in a very few years has attained to enormous 
proportions. But it is obvious that unless the use of 
vehicles propelled by steam, oil, gas, or electricity is 
sanctioned by the Legislature, no progress can be made 
in this direction. It will be remembered that an altera- 
tion in the existing Highways (Locomotives) Act was 
prepared and met with favour in the late Parliament, and 
would probably have become law but for the dissolution. 
It is most desirable that the existence of a demand for 
such a change should be brought to the notice of the new 
Government, and to that end we have prepared the 
subjoined memorial, a copy of which lies at our office for 
signatures. We may add that those of our readers in 
the country who are interested can have a copy of the 
memorial forwarded to them for signature on application 
to our publisher. Energetic action at the present 
moment will be of far more value than at a subsequent 
period when Parliament becomes engrossed with matters 
which, however important for the nation in general, have 
scant interest by comparison for engineers. 


To the Right Honourable Henry Cuapiin, M.P., 
President of the Local Government Board. 
Tlie memorial of the undersigned engineers, 
manufacturers, and employers of labour in 
Great Britain, 
Showeth as follows— 

Towards the close of the last Parliament the late 
Government introduced a Bill for the repeal of existing 
statutes, so far as they operate to prevent the use of 
light vehicles propelled by steam, or other motive power, 
not employed in traction. The Bill was read a first time, 
but by reason of the dissolution did not proceed further. 

Your memorialists believe that the time has now 
come when such a measure should be passed into law. 
They point to France for an example of the use that is 
made of motive power upon roads, and they respectfully 
urge that this country should not be in a less favourable 
position. 

The fact that there is no opening for the use of light 
road carriages in this country by reason of restrictive 
statutes, operates to prevent the development of a trade 
in such articles in competition with other countries 
where such restrictions do not exist. 

The passing of such a measure as that introduced 
during the last session of Parliament would lead to a 
large development of trade and to the benefit of a large 
section of the operative classes of the country. 

Your memorialists therefore pray that you will 
take the question into consideration, and that 
the Bill introduced by the President of the 
Local Government Board under the late 
Government, or some other Bill to the like 
effect, may be presented to Parliament with 
the least possible delay. 


THE ENGINEER. 


AUGUST 16, 1895. 

















ELECTRICAL SUPPLY AT 230 VOLTS. 


To drive a coach-and-four through an Act of Parlia- 
ment is generally an attractive performance, and a 
sporting metaphor is well applied to a feat which in itself 
isa deed of daring. From the small boy who darts 
between a policeman’s legs on Lord Mayor's day, to 
some European Power who cleverly evades a treaty, the 
successful defiance of constituted authority has ever 
a peculiar interest. An active imagination, however, 
is needed to detect any Bastar element in the recent 
achievement of the late electrical engineer to the Cor- 
poration of Bradford. Electrical supply in this borough 
was originally laid out, as our readers may remember, 





161 


on extremely conservative lines. A simple two-wire 
system of conductors was used, and the only originality 
about the design was the use of 115-volt lamps. 
The five volts addition to the 110 volts, which 
was then the highest in ordinary use, did but little 
to extend the very inextensible system of distribu- 
tion; but probably the inconvenience of a voltage 
peculiar to this town was hardly felt by the purchasers of 
incandescent lamps, since, of course, the local agents and 
dealers kept this kind of lamp in stock for the use of Brad- 
fordians. The designer of the Bradford electric supply 
always argued that, so far from being utterly antediluvian, 
the system could be indefinitely extended, though whether 
by battery stations or by connecting districts in series or 
by dynamotor transformers was not disclosed. When at 
last something had to be done to meet the increased 
demand for electric supply, a five-wire system of mains 
was suggested. This was not carried out; but a three- 
wire system was constructed, the consumers of course 
enjoying their 115 volts as before. In the original system 
the dynamos, generating a trifle more than 115 volts, 
maintained this pressure between the two conductors. 
When the third was laid, electrically, if not actually 
between the first two, a difference of potential of 
115 volts was maintained between each of the old outer 
conductors and the new middle one, one of them being 
115 volts higher and the other 115 volts lower than the 
third or middle wire. The same dynamos, of course, 
sufficed, and were in effect coupled in pairs in series, the 
middle conductor being joined to the point between 
them. The consumers were all connected to one or other 
of the outer conductors and to the middle one. This 
constitutes what is known as the three-wire system. But 
so excellent is the service, so cheap the rate, so econo- 
mical the management of the station, that the mains 
soon became overloaded again. To step from three-wire 
to four-wire would give but little relief compared with 
the great expense of laying another main, and altering the 
service connections, and something more had to be done, 
not only for the outlying districts but for the very heart 
of the town. 

In the meantime the art of lamp making, once sacred 
to Ponder’s End, had been thrown open, and for every 
new manufacturer there sprang up half-a-dozen agents, 
mostly German, who sell unbranded lamps under various 
names. It was at one time thought that it would be a 
wise policy—though we are not aware that it was ever 
carried out—fora lamp maker to confine his attention and 
concentrate his skill upon 8-candle and 16-candle 100- 
volt lamps, but it now appears that Continental makers 
are ready to attempt to make almost anything that is 
asked of them, if only they can effect sales. The 8-candle 
100-volt lamp was a long time in making its appearance. 
The monopolist company was no doubt right in declining 
to sell an untrustworthy lamp, lest it might spoil the 
reputation for good work which it was carefully building 
up, against the time when its patents should be valueless 
and its goodwill its best asset. But the art has slowly 
developed, and 4-candle power or 5-candle power lamps 
for 100 volts are possible. Multiple filament lamps have 
been used for very large candle-power, the filaments being 
in parallel, and being, in fact, merely a bunch of lamps 
in one globe. Double filament lamps have also been 
made for alternative use as 8-candle power or 16-candle 
power, and, of course, when the manipulative skill in 
making such lamps has been acquired, it is just as 
easy to couple the two filaments in series. Take two 
8-candle power 100-volt filaments, mount them in series 
in a bulb, and you have a 200-volt lamp. We have 
observed that the fashion at Bradford, as dictated by the 
consulting engineer, is 115 volts. To make a good 
8-candle power 115-volt lamp is more than 15 per cent. 
harder than to make an 8-candle power 100-volt lamp; 
but it can be done, though 8-candle power lamps are not 
encouraged at Bradford. In short, within the past 
few months practicable 230-volt lamps have been made. 
Some have been sad failures, and we understand that the 
Edison-Swan Company declines to recommend them. 

To change from 115 volts to 230 would bea grand step, 
but the present consumers would not make the change 
to suit the convenience of their highly respected Corpora- 
tion. New customers who continue to apply for current can 
be dictated to ; but itis not worth while to lay another set 
of mains for them, and any interference with the existing 
mains seems impossible, for what saith the Provisional 
Order? ‘The ‘standard pressure’ shall be fixed by the 
undertakers for every main, and shall not be altered except 
after notice to the Board of Trade, and upon such terms 
and conditions as the Board of Trade may impose, and after 
public notice has been given during a period of one month 
in such manner as the Board of Trade may require of the 
intention of the undertakers to alter the same.” The 
coach-and-four feat is generally preceded by a careful 
scrutiny, resulting in the discovery of a minute crack, or, 
as it is sometimes called, aloop-hole. Turning back to 
the definition of a “‘main,” we find that “The expres- 
sion ‘main’ shall mean any continuous metallic con- 
ductor which may be laid down by the undertakers,” &c. 
Let us leave electricity for a moment, and consider 
an analogy. Suppose that the Board of Trade, wish- 
ing to define the gauge of a railway line, had ordered, 
“The ‘standard gauge’ shall be fixed for every line, and 
shall not be altered except after notice,” &c. Somebody 
declares his “standard gauge’’ shall be 4ft. 8}in., and he 
will have two lines with a 6ft. way. The Board of Trade 
never mentions lamps in Provisional Orders, and we 
will imagine that in these railway regulations they never 
mention carriages. Suppose our friend wants to run a 
really comfortable saloon-palace car, and would like to 
use a gauge of about 16ft. Is there anything to prevent 
him? Certainly not. He builds a car to run on the 
two outer rails. Somebody looks up the definition of 
a “line,” and finds that “The expression ‘line’ shall 
mean any continuous metallic rail which,” &c. The 
late electrical engineer to the Bradford Corporation 
has hit on precisely the same device, which he will 
no doubt A introduce in his new sphere at 
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St. Pancras. With the fear of a daily penalty of £10 
before him, he has not altered the electrical pressure 
between any of the conductors, two of which, by the way, 
go to make upa main. The definition of the Board of 
Trade took it for granted that there must be two con- 
ductors, and it is to be noticed that when the third wire 
was laid at Bradford—a thing not contemplated in this 
Provisional Order—no regulation was infringed, no pres- 
sure was altered; everybody continued to use 115 volts, 
and to-day the old consumers continue todoso. But 
the new consumers, including all those who have been 
connected during the past few months, have no choice 
but to take 230 volts. They are not permitted to make 
use of the negative and the middle conductor at 115 or 
the positive and the middle conductor at the same pres- 
sure, but are connected on to the “ outers,” and now, 
without laying a yard of new main or raising the 
voltage in the station or elsewhere by so much as a 
steel knife and silver fork will generate when plunged 
into a beefsteak, Bradford can point to anything but 
an antediluvian system of continuous current supply 
at 230 volts. Had the Provisional Order spoken of 
a standard pressure between the two conductors which 
constitute any given main, there might have been a little 
difficulty. There is nothing in the Parliamentary powers 
of the Corporation to prevent the use of this high pres- 
sure. The Bradford order of 1883 permitted 200 volts, 
and the regulations issued in 1890 varied this to 300 volts, 
but did not allude to the three-wire system or to 115 volts. 
A new main with two conductors, having a difference of 
potential of 300 volts between them, might be laid any 
day ; indeed, in the definitions of the regulations, ‘‘ a low- 
pressure conductor shall mean any conductor in which 
the pressure between that conductor and the earth cannot 
at any time, if continuous, exceed 300 volts.” So, if 
earthing the middle wire were practicable, there might 
be a difference of 600 volts between the “outers.” The 
feat has been to use for service purposes a higher 
pressure, and yet to avoid making any change of the 
‘standard pressure ” on any main. 

And what is the outcome of this achievement? We 
have only to turn to the advocates of alternating currents 
to learn the great economy of copper when high pressure 
is used. At Bradford the time is already talked of when 
a 230-volt three-wire system is to be general, that is, 460 
volts between the “outers.” Before that day, no doubt, 
the Board of Trade will be approached ; for even if the 
whole generation of 115-volt consumers perish, their 
heirs, executors, and assigns will want light; and unless 
the pendulum swings again, and the Board of Trade is 
swept away with other excrescences of a decayed Con- 
stitution, the Provisional Order confirmed by 46 and 47 
Vict., cap. cexx., will remain in force. But to-day the 
Bradford Corporation relieve the congested current 
density in their mains. The new consumers who insist 
on enjoying the municipal electric supply—as should all 
good ratepayers—must be connected, and in thus connect- 
ing them, they add only half the current burden to the con- 
ductors, and the £26,388 worth of mains, which, according 
to the analysis of our contemporary, The Electrician, 
constitutes 40°1 per cent. of the whole capital expendi- 
ture, becomes twice as valuable, or will so become when 
the change is completed. In so far as it is possible to 
continue business, and perhaps indirectly, through in- 
creased business to lower the price, the consumers may 
benefit by the change. Fortunately the fundamental 
laws of electricity are so arranged that the use of 230 
volts is possible with existing appliances, excepting of 
course the lamp. A pressure of 230 volts will not jump 
an ordinary fuse, it will not even arc across the narrow 
gap of a tumbler switch. It will tingle if touched, a 
little more than 100 volts, but, as a matter of fact, one 
hardly ever touches it. We are not aware that the 
Bradford Corporation demand any higher insulation 
than is specified in their old regulations, but it is possible 
that some insurance companies may not be so easily 
satisfied. Regulations which define the insulation resist- 
ance by the observed leakage current, throw additional 
trouble on the contractor where high pressure is used, 
and possibly additional expense on the consumer. The 
saving in copper in wiring a house is a mere nothing, and 
would be completely absorbed by the better quality of 
dieleciric. 

The most serious result to the consumer is the with- 
holding from him of the benefit of 8-candle power lamps. 
It has been said of amateur photography that the expense 
of the amusement lies in the cheapness of the materials; 
conversely it may be said of domestic electric lighting that 
its cheapness lies in the expense of the supply. Economies 
that were never dreamed of when paraffin lamps or gas 
were used are regularly and readily practised by consumers 
of electric light, and not the least of these economies is 
the use of 8-candle power lamps, especially for passages, 
staircases, bed-rooms, and lamps for occasional use. The 
8-candle power, or even a smaller lamp, is a most impor- 
tant factor in popularising electric light in small house- 
holds, though for shops and offices a good distribution of 
light can generally be managed with 16-candle power or 
even larger lamps. We understand that 8-candle power 
lamps are not common in Bradford. The extra 15 volts 
may be the cause, or they may not be in fashion. Many 
a manager of a London supply company would sooner 
connect one hundred 8-candle power lamps spread over 
three houses than the same number of 16-candle power 
lamps in one house. The big house will be shut up for half 
the year, and the bulk of the lights will only be used when 
guestsare being entertained. Thesmall houses, onthe other 
hand, will use a steady number of lamps nearly all the year 
round, and will not haggle for rebates. These are the con- 
sumers to encourage, and the economical lighting of small 
houses is made possible by the use of 8-candle power lamps. 
We have before us an account, which we observe with 
regret, is not yet paid, for the quarter ending June 24th, 
1895, for a house in the west end of London. The house 
is, we understand, rated at £100, and has four 16-candle 
power and nine 8-candle power lamps, gas being used in 
the passages and basement. The account stands, 








amount due for supply of electricity, 12s. 3d.; rent of 
meter for. one quarter, 5s. The accounts for the previous 
quarter were, we are informed, £2 15s. 9d. and 18s. 9d. 
Is this the sort of house to be encouraged (supposing, of 
course, that the accounts are properly settled)? The in- 
habitants greatly value the advantages of electric supply, 
which is used for light and for other purposes. To 
afilict them with 16 candle-power lamps throughout 
would be either to raise the cost very considerably, or to 
push their already economical habits to very irksomeness. 
To compel a consumer to use double-filament 230-volt 
16-candle power lamps is to make him put up 8-candle 
power lamps throughout, but with the inconvenience of 
being obliged to turn them on and off in pairs. Cooking and 
heating appliances, still rather expensive, will be more 
difficult to construct for 200 volts, for this is the 
pressure which will be generally employed if the fashion 
spreads. The step is very interesting; the use of 
higher voltage on the consumers’ wires has long been con- 
templated, and the want of really good lamps has been 
the real obstacle; but until the Bradford Corporation com- 
pelled its new customers to experiment with such lamps 
as they can obtain, there was no inducement for lamp 
makers to attempt to manufacture a new article. 


WHAT IS INVENTION ? 

ELsEWHERE in this impression we reproduce from the 
pages of our United States contemporary, The Engineering 
Magazine, a remarkable article by Mr. W. H. Smyth, 
who asks, “Is the inventive faculty a myth?” Of 
course before any attempt to answer this question can be 
given we must understand in what sense Mr. Smyth 
uses the words “inventive faculty.’ It is not quite clear 
that he has precise views on the subject himself. He gives 
Professor Robinson’s words in the sense of a definition. 
Professor Robinson says “‘ an invention is the product of 
original thought. It involves spontaneous conception of 
some idea not previously present to the mind of the in- 
ventor.” To put this, and indeed the commonly adopted 
view of the matter, into other words, it is assumed that the 
inventor is endowed with certain gifts, thanks to which he 
is able to produce new mechanical combinations simply 
by directing his attention tothe subject. The combinations 
suggest themselves to him. They are in a way to be 
regarded as inspirations. Now Mr. Smyth will have none 
of this. He argues that the work of invention is in no 
sense or way spontaneous, and that an invention is 
nothing more or less than the result of a very simple 
process of reasoning brought to bear on known facts. 
The principal importance of the subject is to be found in 
the effect given in construing patent specifications to the 
words “invention” and “inventor.” Pushed to its 
legitimate conclusion Mr. Smyth’s argument comes to 
this, that there is no such thing as an invention which is 
a good subject for a patent; that, in fact, no one is 
essentially an inventor to the exclusion of others, and 
that any given mechanical end can be attained by any 
man or woman who has been trained to form accurate 
mental pictures. We believe that Mr. Smyth is quite 
right in some of his conclusions, but we are very far 
from agreeing with him all round. In this country, at 
all events, it has long been admitted that there are two 
special types, or classes, of inventor and invention. 
That is to say, there is the inventor proper, and there is 
the man who “ schemes” or reduces to a practical form 
the ideas of the inventor. Occasionally both character- 
istics are combined in one individual. It appears to us 
that Mr. Smyth ignores altogether the existence 
of the inventor, and holds that all so-called “inventions ” 
are only the result of scheming. 

Now it cannot be disputed that the part played by the 
schemer is of transcendent importance in the mechanical 
world; but the schemer cannot, and does not, do every- 
thing. Let us take, for example, the case stated by 
Mr. Smyth—assembling the tops, bottoms, and middles 
of tin cans. He tells us how it may be done, and asks, Is 
the work of “invention” in this case greater than any 
small boy of twelve could accomplish? In this par- 
ticular instance no great strain is imposed on anyone's 
inventive faculties so far. But an attempt to reduce 
the idea of the inclined plane, the holder and 
pusher, &c., to practice, would very soon be 
found to involve difficulties which might call for a very 
strong effort of invention. In order that the machine 
may be a success it is necessary that all the can bodies 
shall be round, that they shall all be of precisely the 
same character, and that they and the lids shall be held 
accurately in the same place. For see how thin atin can 
is and how thin is the flange of the lid. The smallest 
want of adjustment of the parts to each other would lead 
to their destruction. It may be said, of course, that the 
schemer—the draughtsman who designs the machine— 
could take care to provide for this by making the parts 
of the machine very accurately. But is it not obvious 
that a far better result could be achieved by the adoption 
of such arrangements that there would be no necessity for 
minute accuracy ; the machine being so far automatic, or 
endowed with mechanical intelligence, that it would 
always assemble the parts properly, whether they were 
all identical in shape or dimensions or not? Now we 
maintain that to confer this automatism on a machine 
may be a distinct act of invention very largely par- 
taking in its nature of inspiration. But outside of this 
positive action, as we may term it, of the faculty of in- 
vention, we have another, which is yet more important, 
and concerning which Mr. Smyth is wholly and strangely 
silent. We refer to what may be termed the art of 
rejection. There are in many cases several methods of 
attaining a given end. One of these will be better than 
the rest, and ought to be used. Now we maintain that in 
numerous cases the selection of the best method is 
effected by the inventor in a way and for reasons that 
he does not understand in detail and cannot explain in 
words. The selection is the result of what we have 
before now called mechanical instinct. And that the 
mechanical instinct is not the result of training is proved 
by the circumstance that many admirable inventions 





have been made by outsiders, so to speak. Everyone 
who has any practical acquaintance with mechanical 
engineers and their work will no doubt call to mind 
various instances wherein mechanical instinct does good 
work, the inventor or designer arriving at a result with. 
out being able to understand the process of reasoning by 
which he got it. It must be admitted, we hold, that 
while certain types of inventive work can be done to 
order, others are distinctly original. It is quite possible 
for many, if not all, fairly educated people to write 
verse by following certain rules; but it is given to very 
few to write poetry. 

It may be argued that the mechanical engineer has 
only certain so-called mechanical powers—as the lever, 
the screw, the pulley, and the inclined plane—to deal 
with, and that the most he can dois to combine these, or 
some of them, to attain the requiredend. But this is not 
the whole truth. The screw may be used, and is used 
when we do not want to gain power. The lever may be 
used, as in the compensating beam of a locomotive, when 
the arms are equal and the loads the same at each end. 
The inventor is very far from being tied up in this way. 
Mr. Smyth insists that there ought to be but one way of 
attaining a given end. The invention ‘“‘ should be the 
logical answer to the problem which has been set, and 
should change only when the external conditions change. 
Therefore an improvement on an invention should be of 
rare occurrence. The true and complete solution should 
be realised in the first instance.’ This passage ignores 
the dominant effect of the power of prudent selection. 
In order to prove its soundness it would be necessary 
first to prove that there can be only one correct solution 
to any given problem. A whole host of problems suggest 
themselves, however, which obviously and logically do 
not admit of a single answer. Take, for example, the 
question of baulage on tramways. The problem is 
extremely simple, but it admits of at least half-a-dozen 
solutions. How is it possible to say that any one is 
better than others ? ater has to be forced under 
pressure into countless steam boilers. Is anyone save 
a salesman prepared to prove that any given pump or 
feed apparatus solves the problem of feeding boilers better 
than any other? It is only necessary to state the propo- 
sition in this way to show how untenable itis. While 
speaking of feed pumps we may mention an instance of 
invention of the type that may be regarded, we think, as 
akin to inspiration; we refer to the feed pump used 
with the Belleville boiler. It has long been known that 
direct-acting steam pumps with a single cylinder and 
pump and a slide valve, are liable to stop when running 
slowly; the slide valve blocking the steam port before 
the stroke is completed, while there is no momentum 
to keep the piston going. It is for this reason that 
all single cylinder pumps without flywheels have 
two sets of valves, the main slide valve being 
worked not directly by a tappet but by steam. For 
more than thirty years inventors have been strug- 
gling with this problem, and have got no nearer its solu- 
tion. Indeed, in some modern forms of water meter the 
equivalent of the old Cornish tumbling bob has been 
used. Apparently every available device has been tried 
without success; yet in the Belleville feed pump the 
whole problem has been solved in the simplest possible 
way, and the engine, although it has a slide valve 
worked by a tappet, will run at a stroke a minute as 
well as at twenty or thirty. The whole secret lies in 
opening a little relief valve at the end of each stroke, 
which permits a small quantity of water to flow back to 
the suction side. The resistance is thus removed, and 
the steam in the cylinder completes the last half inch or 
so of the stroke under any circumstances. It may be 
said that this solution of the problem was quite obvious. 
The fact that it was not used till now is sufficient 
answer to such a contention. 

But there is still another side to the question as yet 
not touched on. What shall be said of the inventors 
who to a large extent invent a want and then satisfy it ? 
Such very largely was the electric telegraph. It cannot 
for a moment be said that the world wanted it when 
Ronald, or even Wheatstone, began their labours. It 
had not entered into the mind of the commercial world 
that telegraphic communication was possible, yet the 
moment these men discovered that certain results were 
possible they at once invented, so to speak, a want for 
them. Is not this something more than a mere logical 
mechanical process of combining wheels and springs and 
levers to fold envelopes, let us say? If it be denied that 
such work as that of Watt or Stephenson, or Wheatstone 
or Wilde manifests genius, it is difficult to under- 
stand in what genius consists; but it is certain that such 
inventive work as Mr. Smyth contemplates involves no 
display of genius whatever. We have not, however, a 
word to say against his contention for the cultivation of 
the faculties of observation. The reason, indeed, why so 
many young men fail in life as engineers is that they do 
not keep their eyes open. Curiously enough, the method 
of training recommended by Mr. Smyth is identical with 
that pursued by Robert Houdin, the celebrated French 
conjuror, in training his son; who became, we are told, so 
great an adept that it was enough for him to glance at 
a jeweller’s shop window and then repeat the number 
and name of every article in it. As we have said at the 
outset, Mr. Smyth has written a curious and interesting 
article. The views he advances are original, at least in the 
sense that they have not before been printed. We admit 
that very much of the so-called invention of the world is 
not invention at all, but scheming pure and simple—not 
worth a patent and not entitled to one. It is probably 
not very easy to draw the line between scheming and 
invention; but we think that if we say that scheming 
produces a result by a consecutive act of reasoning from 
given premises, the whole process beirg well understood 
by the schemer, and that the inventor produces a given 
result by a mental process the precise nature of which he 
is unable to explain, we shall not be far from the truth. 
Mr. Smyth has not touched on this aspect of the question. 
But that is no doubt because he holds that all inventions 
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been, and must be, the result of well understood 
ioaoal processes of deduction, which may be taken to 
prove that he has never really invented anything himself. 


206 
oer 





JAPAN AND BRITISH RAILWAY MATERIAL, 


A succEstion to which the attention of British railway 
material engineers should be immediately directed has just 
been forwarded to this country by our Consul at Yokohama. 
It is that in view of the increased enterprise which is certain 
to attach to railway construction in Japan in the immediate 
future, British producers of railway material would be wise to 
appoint direct expert agents in Japan without loss of time 
who should be able to furnish on the spot detailed specifica- 
tions and all other information likely to be required by the 
Japanese in the pursuance of their extended railway projects. 
The chief competitors with England for railway material 
orders in this part of the East are at present Belgium, Ger- 
many, and America, and there can be little doubt that if our 
own firms do not take the steps now recommended, some or 
all of these other countries will. It may surprise some of our 
readers to learn that in addition to the nearly 2000 miles of 
railway already open for traffic in Japan, nearly another 1000 
miles are now under construction. These 1000 miles com- 

rise new lines and extensions, and the work of building, 
partly interrupted by the war, is now likely to be quickly 
actively resumed. That there is every probability of the 
course recommended by our Consul being remunerative 
is foreshadowed by the fact that it is estimated that already 
one-third of the money expended by the clever Japs on rail- 
way laying is spent with railway material firms in this 
country. In steel rails, wheels and axles, springs, and 
buffers we are especially successful in meeting their require- 
ments, and Scotch and English locomotives are also credited 
with being fairly successful. In bridge work, however, 
Belgium and Germany, for some reason or other, seem to take 
the lead, much of the German work, it is explained, being of 
a light character. It is only what might be expected, that the 
American locomotive builders have a considerable hold on the 
Japanese market. The alleged “ easier steaming qualities ” of 
the American locomotives give them, it is said, a peculiar 
recommendation in the eyes of the natives; but this quality, 
even if it exists, is dearly bought, according to the statement 
that the first cost is 10 per cent. above the English price, and 
that the fuel consumption is 30 per cent. greater. It is safe 
to suggest that this preference would no longer be extended if 
Japanese engineers were more perfectly informed on the 
superior points of British construction. If the advice just 
thrown out by the British Consul at Yokohama is acted 
upon much of this business might be recovered, and the 
trade in other descriptions of railway material largely pro- 
moted, 


CHANGES IN COST OF RAILWAY WORKING. 


In the report and balance-sheet of the Great Western 
Railway we have what is lacking in those of some others of 
the great railways—a clear percentage statement of variation 
in cost of working for two corresponding half-years. In the 
present year, as compared with a year ago, there was a con- 
siderable fall in traffic, which was accompanied by partial 
reduction in working expenses. For the first half of last 
year the proportion was about 56°502 per cent., and it rose, 
from the circumstance just named, to 57°766 per cent. on the 
traffic receipts. The advances were most apparent in main- 
tenance of way, works, and stations, which took this year 
12028 per cent,, as against 11-941 last year; in locomotive 
power, which took this year 15°508 per cent., as against 
15°127 per cent. last year; and in traffic expenses, which took 
17°447 per cent. this year, as against 16-760 per cent. a year ago. 
There was also the sharp advance in the cost of rates and 
taxes to 3 820 per cent. this year, from 3-390 per cent. a year 
ago; and there were some minor advances; whilst a slight 
decrease in the percentage was shown in the cost of law 
charges and compensation. The Great Western has had a 
rather different experience to that of many other of the 
great companies, The coal and coke it has used for loco- 
motive power in the half-year has cost it £10,000 more than 
in the same half of last year, though the mileage run has 
been nearly 100,000 miles less, so that the increase in this 
branch may be attributed to the higher charge for working 
expenses, and especially for the coal and coke needed. The 
other increases are not so capable of easy analysis; but 
generally it will be seen that in the maintenance of way, &c., 
there was a large increase of the sums spent for repairs of 
roads, bridges, signals, and works; so that it would seem 
that there has been brought about some increased cost by 
that item, which must vary with the nature of the weather 
and the effect it may have in the need for fuller charges for 
renewals. It would be well if we could have these percentages, 
similarly calculated, for the great lines generally. It would 
materially help in the calculation of the proportionate ex- 
penditure of the great companies on the different large items 
of expenditure in working; and thus it would lead to truer 
comparisons than the mere contrast of the sums spent by 
the chief companies—an interesting contrast, but not one 
always fair. 


STAFFORDSHIRE MINES DRAINAGE, 


One of the most important mining engineering schemes 
ever proposed in any of the English coal-fields is that which 
on Wednesday last received the official sanction of the South 
Staffordshire Mines Drainage Commissioners. The un- 
watering of the 19,000 acres of the Tipton district has been 
& problem at which several attempts have been made of a 
piecemeal nature, but it has been reserved for Mr. Edmund 
Howl, the Commissioners’ chief engineer and general 
manager, to bring forward a scheme which contemplates 
the expenditure of £100,000, and which deals with the 
matter thoroughly. The Public Works Loan Commissioners 
are willing to advance the money. Of the 19,000 acres, 
11,000 are colliery area and 8000 acres are under towns and 
places where the mines are not likely to be worked. The 
total water now finding its way into the mines from the 
surface, and which must be dealt with, is 12,000,000 gallons 
per twenty-four hours. Mr. Howl will utilise two existing 
modern steam pumping engines, owned by the Commissioners 
—one capableof raising 4,000,000 gallons a day from 128 yards 
(and which is believed to be the most powerful one at work 
in the kingdom), and the other equal to raising 2,000,000 
gallons a day from 207 yards. He will put down two other 


powerful direct steam plants. The bulk of the work will be 
accomplished by these four plants, and the small detail 
jumping will be done by putting down twelve or more 
ydraulic pumps in various parts of the district, worked by 


stations through a closed circuit of ten miles of main steel 
pipes and four miles of branch ones. Thus he combines the 

vantages of the direct steam plant and of hydraulic trans- 
mission—which last system he adopts in preference to either 
compressed air or electricity. The four central engines deal 
with 8,000,000 gallons per day, and the small pump with 
4,000,000, thus making up the desired 12,000,000. The 
following is the capital expenditure upon the scheme :— 
No. 1 —— station, £19,000; No. 2, £18,000; ten miles 
of Tin. hydraulic mains and four miles of 4in. hydraulic 
mains, with excavating and fitting, £20,000; one mile and 
1542 yards of underground levelling, £16,000; twelve semi- 
portable hydraulic pumps for out-stations, £18,000—total 
engineering cost, £91,000. Parliamentary cost (already in- 
curred and paid), £5000; contingencies, £4000. Total 
£100,000. The arbitrators have given their legally required 
approval ; and little, if any, opposition is anticipated from 
the Mortgagees’ Committee or the mineowners themselves. 
Progress now should therefore be rapid. 


SHEFFIELD SMOKE, 


SHEFFIELD and Leeds have evil reputations for black 
smoke. The first has its Brightside, which is very dark, and 
the other has its Hunslet, which is far from heavenly. At 
Sheffield there have always existed several determined spirits 
who are resolutely set upon making an end, so far as can be 
done, of the smoke nuisance. Finding that the prosecutions 
are few and far between, and rarely effective for the purpose, 
these champions of clearer and cleaner surroundings have 
formed themselves into the Sheffield Smoke Abatement 
Association, and by incessant pressure upon the authorities 
have effected no little good. They are being vigorously 
backed up by the Sheffield Daily Telegraph, which lays on 
and spares not in the interest of a purer atmosphere for the 
public health. The editor of that journal points out that 
one morning, between nine and ten o’clock, he stood ina 
position commanding a view of the city, and found only six 
chimneys making smoke ; two days later he returned to the 
same place and, if he had cared to keep on counting, might 
have reckoned up sixty-six. He asks, very pertinently, why 
the conditions on the Wednesday morning cannot be kept up 
during the whole day, and if on one day, why not on every 
day of the week. The Sheffield Smoke Abatement Associa- 
tion have obtained from the Health Committee concessions 
to their requests in several particulars, and they have now 
decided to make the co-operation of engine-tenters by means 
of five prizes of the respective sums of £5, £4, £3, £2, and £1, 
for the lowest record of smoke emitted from boiler chim- 
neys in proportion to the weight of coal consumed in the 
boiler or boilers connected with the chimneys entered for com- 
petition. It is claimed that the objects of the Association 
and the interests of manufacturers are identical, as the 
emission of smoke from boiler chimneys and waste of fuel 
arise from the same cause, viz., imperfect arrangements and 
careless firing. Amongst the imperfect arrangements is pro- 
bably lack of effective boiler power. 








LITERATURE. 


Steel Werks Analysix. By J. O. ARNoxp, F.C.S. 8vo. 
pp. London: Whittaker and Co. 1895. 
Tus book is of an essentially practical character. The 
author, combining his extensive experience in chemical 
analysis as applied in the daily work of iron and steel 
manufacture with that subsequently acquired in teaching, 
has prepared it for the use of assistant chemists in steel 
works, as well as for students desiring to qualify themselves 
for that class of occupation. The methods which cover the 
examination of the raw materials used in iron smelting, 
ores, fuel, fluxes, and refractory substances for furnace 
construction, and the different products, cast and wrought 
iron, steel, slags, and furnace gases, are systematically 
described, the details of the manipulation being first given, 
with an estimate of the time required for the complet: 
operation and the degree of accuracy attainable in the 
result; while the theoretical principles involved are 
treated in a special note following the description of each 
process. 

As might be expected from its paramount importance, 
the determination of carbon in iron and steel takes the 
first place, the details of the more exact methods by com- 
bustion being very fully given, with illustrations of the 
apparatus used by the author, in which some novel 
features are described. Among these a new contrivance 
for the absorption of carbonic acid seems likely to prove 
valuable, as being less bulky and fragile than the Geissler 
bulbs ordinarily used, which, in spite of their excellence, 
may be very easily broken. The Eggertz colour test for 
combined carbon, said to be ‘ the most used and abused 
process in the whole range of iron and steel analysis,” is 
very carefully considered, the sources of error in making 
the determinations and causes limiting the accuracy of 
the method being described before the details of the 
manipulation are entered upon. In the determination of 
phosphorus a full choice of processes is given—from the 
rapid molybdate of Messrs. Stead and Cook, which can 
be carried out in two hours, to the more detailed plans of 
earlier chemists, requiring from one and a-half to two 
days for the complete series of operations. The same 
general principle is followed in describing the determina- 
tion of the other elements usually present in iron and 
steel, manganese, chromium, silicon, sulphur, &c., a 
sufficient number of methods being given to suit 
any requirements likely to arise in practice. A useful 
novelty deserving special notice is the introductory 
section on the design and equipment of laboratories 
for steel works, which gives a detailed and priced estimate 
of the apparatus and stock of chemicals necessary to 
meet the requirements of works in active operation. ‘This 
seems to be well adapted for ordinary purposes, although 
perhaps the stock of platinum—about 2} oz.—is rather 
scanty, having regard to the hard work that it seems 
to be expected to perform. The calcination of black band 
iron ore in platinum, as directed on page 237, is certainly 
not an operation to be recommended to students. 

The directions throughout the book are given in clear 
and decided language, though perhaps a little more 
suavity in places would have made it more agreeable 
reading. As it is not usual in books of this class to find 


350 





the power transmitted hydraulically from these four central 


additions to literary English, the introduction by the 





author of a new word deserves notice. This is ‘ quad- 
rupod,” meaning a four-legged stand for basins or filters, 
which is apparently constructed as a compromise between 
quadruped and tetrapod, words already appropriated to 
beasts and butterflies respectively. The idea is ingenious, 
although we fancy that strict philologists would consider 
it to be decidedly irregular. 





Report of the Proceedings of the Flameless Expl Com- 
mittee of the North of England Institute of Mining and 
Mechanical Engineers. Part I.: Air and Combustible Gas. 

A COMMITTEE appointed by the above-named Institute 
has carried out a series of experiments on the behaviour 
of various so-called “ flameless’ explosives, under con- 
ditions similar to those obtaining in actual work. Several 
proprietary explosives have been examined with an im- 
partiality which does not preclude a certain pleasing 
causticity of comment to the effect that ‘‘ every explosive 
when introduced was stated by its manufacturer to be 
superior in safety to those previously introduced.” The 
precise determination of the composition of these pre- 
parations by means of analysis has not been neglected, 
so that the mystery constantly affected by manufacturers 
of certain modern explosives is dispelled, and satisfactory 
ground is afforded for judging the capabilities of materials © 
whose only point of similarity consists in the termination 
of their names in the sect-suggesting syllable “ ite.” 
Attention is incidentally drawn to the difference in 
sensitiveness to ignition of coal gas and fire-damp—or 
pit gas, as it is preferably termed. The temperature of 
ignition of an explosive mixture of coal gas and oxygen 
is stated to be only 34deg. Fah. lower than that of a 
mixture of pit gas and oxygen ; nevertheless, the former 
mixture was ignited by a ‘‘ stemmed ” charge of each of 
the explosives tested, while the latter was not ignited by 
any of them. It is certainly fortunate that pit gas 
mixtures are thus comparatively inert, but it is not sur- 
prising, when the preponderance of one most sluggish 
constituent, methane CH,, is remembered. 

The conclusions arrived at by the Committee may be 
summarised as follows:—(1) All the high explosives 
tested, viz., ammonite, ardeer powder, bellite, carbonite, 
roburite, securite, and westfalite, are less liable than 
blasting powder to ignite inflammable mixtures of air 
and fire-damp. They cannot, however, be relied upon 
as ensuring absolute safety when used in places where 
inflammable mixtures of air and fire-damp may be present. 
(2) The variable results given by high explosives is some- 
times due to imperfect admixture or unsuitable propor- 
tion of their constituents; it is desirable that changes 
made in the preparation of explosives of this class should 
be notified by manufacturers to users, who will otherwise 
be unacquainted with the precise nature of the material 
with which they have to do. (3) Care in storage is 
requisite, especially in view of the circumstance that 
certain of these explosives alter by age. (4) Precautions 
proper to the use of blasting powder should be observed 
even when a modern high explosive is used, the danger 
of a catastrophe being diminished but not removed by the 
substitution. (5) All these explosives produces flame on 
detonation. (6) Ignition of a mixture of air and coal 
gas by the agency of a blown-out shot is not prevented 
by extra “stemming.” (7) In the case of a charge of a 
nitro-glycerine explosive which has missed fire, if a short 
length of stemming—proved up to 8in.—has been em- 
ployed, the charge can be detonated by another cartridge 
of the explosive and additional stemming being placed 
in the hole in front of the original stemming. It will be 
seen that these conclusions are thoroughly sane, and 
are susceptible of realisation in practice. The work 
undertaken by the Institute is of value, and may be 
profitably prosecuted. 
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alphabetical order of the names of the towns in the United 
Kingdom. The edition before us is the nineteenth, 
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JUNKERS’ GAS CALORIMETER. 
WE illustrate by the accompanying engravings 





addition to the instruments of a chemical laboratory, the | 


testing room of large manufactories, and the office of those 
who are engaged in connection with gas engines. The 
performance of a gas engine cannot be properly stated without 


| vessel, the annular space being traversed by a great number 
| of copper tubes 30—Figs. 1 and 2—connecting the roof with 
a valuable | the bottom chamber. The heated gases circulate inside the 


reference to the efticiency with which it converts heat giving | 


fuel into work. 


Hitherto the heating or calorific value of combustible | 


gases has generally been identified with their candle power ; 


@ correcé determination of the former could, however, only | 
be obtained by a difficult analysis, which an expert analyst | 


would require several hours to complete. This cumbersome 


method has been sometimes used in scientific investigations, | 


but for industrial purposes it is quite impracticable. We 


therefore find that the economy of gas engines is expressed | 


in so many cubic feet of ‘‘16-candle power gas per brake 
horse-power.” In using this standard the fact is overlooked 


or has to be either ignored or allowed for that not only may | 


the heating value of gases from different companies vary 
very much, although their photometric value may be 
practically the same, but also that gas taken from the same 
main, at intervals of only a few hours, is liable to vary as 
much as 20 per cent. Besides, if one quality of gas shows a 
higher candle-power than another, it does not by any means 
follow that its heating value has increased in the same 
proportion. 

Modern practice gives ample means of producing a gas of 
brilliant candle - power, 
while its heating value 
may be very poor. 
Considering the great 
extension which the use 
of gas has experienced 
as an agent in heating 
and in producing motive 
power, an apparatus has 

ome absolutely in- 
dispensable which will 
quickly show the heating 
value of any specimen of 
gas that may be used 
for such purposes. 

The calorimeter we 
illustrate fulfils for the 
first time these con- 
ditions. The principle 
on which the apparatus 
acts is, that the heat 


= 
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tubes from the top to the bottom, whilst a current of water 
ascends outside the tubes in the opposite direction. By 
means of this most suitable arrangement of counter currents 
al] the heat produced by the flame is transferred to the water, 



























generated by a flame is 
transmitted to a current 
of water, flowing at a 
constant rate, and measurements are taken:—(1) Of the 
quantity of gas burned. (2) Of the quantity of water 
passed through the apparatus. (3) Of the difference in the 
temperature of the water on entering and on leaving the 
apparatus. 
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Fig. 1-JUNKERS’ CALORIMETER 


The construction and action of the calorimeter is ex- reliable gas governor to 
ceedingly simple, and will be readily understood from the ensure even pressure during the tests. For very accurate 
annexed illustrations. A flame 28—Fig. 1—is introduced results the temperature of the gas at the meter and that of 
into a combustion chamber, formed by an annular copper | the spent gases at the throttle may be observed and allowed 


Fig. 3-JUNKERS’ GAS CALORIMETER 


and the spent gases escape through the throttle at atmospheric 
temperature. 


The pressure of the water current is kept constant by two 
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overflows, 3 and 20, and the 
the apparatus can be 
regulated by the stop- 
cock 9. A baffle plate, 
14, surrounds the lower 
end of the tubes to en- 
sure aneven distribution 
of the water, and in the 
neck of the apparatus, 
at 38, several discs with 
cross slots are arranged 
to ensure an intimate 
mixture of the heated 
water before it reaches 
the thermometer. Pro- 
vision is made to collect 
the water which is 
formed during the com- 
bustion of many gases 
in the annular space 34, 
and to pass it into a 
measure glass through 
the tube 35. To prevent 
radiation, the whole 
body of the apparatus is 
enclosed in an air jacket 
formed by a_highly- 
polished nickel - plated 
copper cylinder. As the 
standard unit of heat 
generally used is the 
calorie—i.e., the amount 
of heat required to raise 
the temperature of 
1 kilos.—1 litre — of 
water 1 deg. Cent., this 
unit has been adopted in 
Junkers’ calorimeter, 
which is therefore pro- 
vided with two thermo- 
meters having the centi- 
grade scale, and admit- 
ting of readings of 
5 deg. Cent. between 
zero and 50 deg. Cent. 

If British thermal 
units are required, the 
result in calories has 
only to be multiplied by 
the factor 4—more cor- 
rectly 3:°96828. The 
user must provide :—(1) 
A water supply capable 
of passing from 1 to 3 
litres per minute. (2) A 
correct experimental gas 
meter calibrated to pass 
yy cubic foot for one 
revolution of the large 
index pointer. (3) Two 
graduated measure 
glasses, one to contain 
2 litres, and another 100 =, 
cubic centimetres. It vox <) 
is further desirable to +! 


pass the gas through & Fig, 2-JUNKERS’ CALORIMETER 


quantity of water passing through 
























































for in the calculations ; these may, however, be neglected in 
ordinary tests, 

The calorimeter is placed as shown in Fig. 3, so that one 
operator can simultaneously observe the two thermometers 
of the entering and escaping water, the index of the gas 
meter, and the measuring glasses. No draught of air must 
be permitted to strike the exhaust of the spent gas. The 
water supply tube is connected to the nipple a in the centre 
of the ee container; the other nipple is provided with a 
waste tube to carry away the overflow. This overflow must 
be kept running while the readings are being taken, and in 
order to observe this, a short piece of glass tube may be 
inserted in the waste tube. The ry op C, pre which the 
heated water leaves the calorimeter, is connected by an india- 
rubber pipe with the large measure glass, and the water must 
be there collected without splashing. The smaller measure 
glass is placed under the tube d to collect any condensed 
water. After the thermometers have been placed in position 
with their india-rubber plugs, the water supply is turned on 
by the cock e, and the calorimeter filled with water until it 
begins to discharge at c. 

For gases of high calorific power—e.g., illuminating gas—a 
burner is furnished with the calorimeter ; for gases of lower 
power—e.g., hydrogen, carbonic oxide, Dowson’s gas, &c.— 
the plain metal tube serves as a burner. 

The calorimeter has a maximum capacity of absorbing 
2500 calories per hour; the quantity of gas burned during 
the tests should therefore be regulated, so that the flame 
produces only about 1000 to 1500 calories per hour. This 
will be the case with average qualities if the respective 
gases are burnt at the rate of the following quantities per 
hour :— 

Illuminatin B oe 
Hydrogen . « " 
Dowson’s gas .. 


4to 8 cubic feet. 
§ to 16 cubic feet. 
- 16 to 32 cubic feet. 








3000-HORSE POWER MILL ENGINES. 


In connection with the diagrams which we published last 
week from the air pumps and circulating pumps of the very 
large mill engines made by Messrs Hick, Hargreaves, and Co, 
for Messrs. Sassoon and Co., we now publish a set of dia- 
grams from each of the four cylinders of this triple-expansion 


‘ Diagram from High Pressure Cylinder, lin. =153 Ibs, 
engine. These diagrams show well the perfect action of the 
valve gear, and will convey their own story to those inte- 
rested in steam engine matters. We received them some 
months ago when the engines were indicating 2997-I.H.P. as 
follows :—H.P. cylinder, 995; I.P. cylinder,-840 ; No. 1 L P. 
cylinder, 595; No.2 L.P. cylinder, 567 ; total, 2997 Eke E sy 


Diagram from Intermediate Pressure Cylinder, lin. =37°4 Ibs. 
equivalent to 34 lb. mean pressure referred to the low- 


ressure cylinder. 
’ Since hens diagrams were taken we have received the 
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Diagram from No. | Low Pressure Cylinder, lin. =16 Ibs. 


following information, which forms an interesting supple- 
ment to that given last week :— 

The owners report that the engines are running very well, 
and driving a load of from 3300 to 3400 indicated horse- 
power, as against the 2800 to 3200 indicated horse-power for 
which they were designed. Of the eleven Lancashire boilers 
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Diagram from No. 2 Low Pressure Cylinder, lin.=16 Ibs. 


supplied by Messrs. Hick, Hargreaves, and Co. for this mill, 
ten are kept under steam, the other standing for cleaning or 
repair. The steam from these boilers supplies the main 
“— only, “yo pa: prvagees rar oh of — Bee ang Eo 
other purposes g now su, y four large e type 
Soiheie salted for 200 lb, wa pressure, with a view to 
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future extension of the engine power when necessary. The 
coal used for the engines, including that required for banking 
fires at night, is 24 tons for 13 working hours, which is a 
very low consumption, even when taking into account the 
high quality of the fuel used, it being & mixture of one-half 
Yorkshire and one-half Nixon’s Navigation. This, it will be 
seen, is equivalent, even with the lower limit of power men- 
tioned, namely, 3300-horse power, to only 1:25 1b. per horse- 
power hour. 








THE SINGER MANUFACTORY, KILBOWIE. 


Or the Singer Company’s gigantic works, sufficient was 
said in the preliminary article in our impression of the 
12th ult., regarding situation, area, transport facilities, 
and general arrangement of buildings. All that the pre- 
sent necessarily brief notice will be concerned with are 
general notes as to the equipment and output capacity 
of the most interesting departments. The members 
of the Institute of Mechanical Engineers were con- 
ducted round the several sections by Mr. W. H. Inslee, 
the general manager. About 6000 people are employed 
throughout the vast establishment, of whom, about 
4000 travel daily from Glasgow by the North British 
Railway. These are all engaged in the manufacture of 
sewing machines and such necessary accessories asneedles, 
shuttles, &c., and of the packing cases in which the 
machines are sent out from the works. There are about 
fifty different classes of machines made, and these, again, 
are subdivided into about 300 different varieties for meet- 
ing the special requirements of different trades and 
manufactures, and weighing from a few pounds only to 
several tons each. The different kinds are suitable for 
sewing any sort of materials, from fabrics almost as fine 
and soft as gossamer to heavy sails or large factory belts 
10ft. wide. The output of machines is at the present 
time fully 9000 per week, but the works’ capacity is equal 
to 10,000 per week. The foundry—448ft. long by 352ft. 
wide—is fitted with powerful travelling cranes and 
hydraulic cranes for drawing boxes and patterns. The 
floor is traversed by lines of rails on which the trucks 
carrying the pots of molten metal are run. Occupying 
convenient positions at one side of the foundry are four 
cupolas of the latest design, and capable of melting 
180 tons of metal per day. To the rear of the cupolas 
are the pig-iron stores; and for raising the charges to the 
charging platform, hydraulic lifts are employed, working 
at a pressure of lb. per square inch. Each cupola 
has a separate blast-pipe and blowers,.two Root’s and two 
Baker one being used, and these being interchange- 
able. For driving the blowers of the cupolas there is a 
fine steam engine of 100-horse power. 

Motive power for driving the general foundry 
machinery is supplied by a horizontal compound 
condensing engine of 250-horse power, by Messrs. D. 
Adamson, of Manchester, and is fitted with Wheelock’s 
automatic expansion gear. The engine has a 16ft. fly- 
wheel, and drives the machinery through two 17in. 
belts. For the hydraulic power largely used throughout 
the establishment for hoists, moulding machines, and 
other manufacturing operations, pumps for the accumu- 
lator are driven by a horizontal high-pressure engine of 
30-horse power, by Messrs. A. and P. Steven, Glasgow. 
The total engine power is about 1900 indicated horse- 
power, and steam at about 100-lb. pressure is supplied by 
batteries of water-tube boilers of the Babcock and Wilcox 
type, yielding a total capacity of 2350-horse power. 

There are about 700 men employed in the foundry 
alone. No fewer than twenty-five separate castings are 
required for a sewing machine of the commoner type, 
and these are of various sizes and shapes. The moulds 
for the castings are made in sand of the ordinary kind ; 
but various special appliances are in use for quickening 
labour and economising plant. For example, in taking 
an impression of a sewing machine bed-plate a lever 
press, resembling in principle the printing press, is used. 
With its aid a beautiful mould is obtained in a fraction of 
the time needed to produce it by hand. About a hundred 
of these presses are in use throughout the foundry, 
which altogether is equal to turning out from 100 to 
125 tons of castings per day. 

In the rumbling department, to which the castings are 
next taken to remove the adhering roughness and sand, 
there are 120 rumbling machines available. These 
consist of horizontal drums partly filled with small star- 
shaped pieces of cast iron, which, when the castings 
have been placed among them and a rotary motion has 
been given to the drums, dash and rub against the 
castings, beating off the adhering sand and rendering 
them smooth. After having been rumbled, a process 
which occupies from two to four hours, according to the 
size and form of the castings, they are passed to the 
dressing shop which adjoins, and here any roughness or 
defects still remaining are dealt with by the grinders, who 
use emery wheels of suitable sections. The small parts 
are then annealed in ovens, the parts being packed in 
cast iron boxes with a suitable annealing mixture and 
luted down with fire-clay. The castings for the stands 
of the sewing machines are now drilled, japanned, orna- 
mented, and passed into the stores, while the smaller 
parts are assorted and kept in readiness for undergoing 
the other operations necessary to complete them. 

To refer now to the wrought iron and steel portion of 
the machines, the iron stores and the forges call for brief 
attention. Among the prominent appliances in the stores 
department are cutting rolls for ripping sheet iron, and 
shears for cutting iron and steel bars. The forge contains 
about a dozen fires, two large steam hammers, six hori- 
zontal trip hammers, and sixteen drop hammers. After 
being rough-shaped in dies under these hammers, the 
trip hammers raining blows upon the work at the rate 
of 200 per minute, the parts are passed to the power- 
press department, and then priced out or straightened 
and trimmed to their approximate finished form. The 
power appliances in the forge are also largely employed 
making tools for the machine shops, and are driven by a 
Corliss engine of 100 horse-power. 





When the pieces leave the hands of the forgers and 
stampers, they have, as in the case of castings, to undergo 
a number of operations before being ready to be fitted 
together. They have to be smoothed and polished on 
their surfaces, and duplication has to be carefully attended 
to, in order that the corresponding parts of each class of 
machine will prove interchangeable. This highly im- 
portant section of the manufacture, involving principally 
milling and drilling operations, occupies the greater part 
of the main buildings three and four stories high. Room 
after room, and floor above floor, are occupied with 
machinery of a very ingenious and interesting character. 


Hand work is reduced to a minimum, and taking its place h 


are elaborate systems of mechanism, in which wheels, 
drills and cutters automatically perform the necessary 
operations with unfailing exactitude. Milling machines 
are, of course, largely in requisition, and between milling 
and drilling there are together some 200 machines at 
work. The machine which drills the holes in the bed- 
plates of the sewing machines affords a good example of 
the precision with which many of these machines perform 
complicated operations. In each sewing-machine bed- 
plate there are twenty-one holes to be drilled, of varying 
size and depth, and some on one side of the plate and 
some on the other. To drillthese holes separately would 
necessitate a great deal of labour in shifting the work 
from position to position to suit the several drills, if not 
from one machine to another. There is here shown, 
however, a machine which deals with all the holes 
simultaneously, no matter at what angle or to what 
depth. It consists of a vertical revolving disc with three 
compartments on its rim, into each of which a bed-plate 
is placed by the attendant. On both sides of the disc 
drills of the several required sizes and lengths are 
mounted. The machine starts, the disc makes one-third 
of a revolution and stops, simultaneously and auto- 
matically a certain number of the drills advance, perform 
their part of the work on the first plate and retire. The 
disc now moves another third of its revolution, bringing 
the plate opposite a second set of drills, which also 
automatically advance and do their work ; and so with a 
third movement and drill performance, thus completing 
the work on one plate. As each plate is finished it is 
removed from the disc and a fresh one is put in place, 
and so on, the drills acting upon three plates simul- 
taneously. 

It has already been stated that fifty different classes of 
sewing machines are made by the Singer Company at 
these works, and that these classes, again, are subdivided 
into many minor varieties. This in itself will help to 
give some idea of the enormous number and variety of 
parts to be dealt with. As the thousands and thousands 
of pieces proceed through the various departments— 
many of which we have only been able to name—they 
are subjected to minute and painstaking scrutiny and to 
testing with standard gauges, so that no imperfect parts 
are allowed to pass. In the adjusting and fitting depart- 
ment, when the machines are put together, the parts drop 
into their places most readily, and without the use of file 
or hammer. To test the strength of parts and smooth- 
ness of working, the finished machines are driven for a 
time at a high rate of speed, and, if approved, are put 
under an actual sewing test by females on the premises. 

Other and scarcely less interesting departments in 
which accessories are made can only have a word of 
notice. The making of needles involves the use of 
machines which are simply marvels of automatic 
mechanism, cutting pieces from the coil of wire with 
which they are supplied of the precise length requisite 
to form needles, and successively straightening, milling, 
grooving, and pointing them, and leaving them suitably 
packed for the further operations of having the eyes 
punched, and so on. About 200 people are employed in 
the needle-making department, and the average pro- 
duction is from 500,000 to 800,000 needles per week. 
Another department, containing some very notable 
machines, is that for the screws and pins used for 
binding the various parts of the machines. Here there 
are over forty automatic screw-making machines at work, 
besides innumerable other machines and tools of a more 
or less complex description. The screws are all turned 
from milled steel bars, without any preparatory forging. 
In the department devoted to the making of the wood- 
covering box and table of the machines, a large number 
of machine tools are kept constantly at work, sawing, 
planing, moulding, dove-tailing, &c., while a staff of 
several hundred females are engaged French polishing. 
The production of the sewing machine shuttles—a tiny 
article shaped like a boat, and carrying in its hold a spool 
of thread—requires, it is said, no fewer than 300 divisible 
operations, involving stamping, milling, drilling, punch- 
ing, tempering, &c. Kc. 

In an establishment in which so much milling, and 
drilling, and screwing requires to be done it is, of course, 
necessary that there should be a section devoted to sup- 
plying and maintaining the tools required. A stock of 
approaching 4000 milling cutters is constantly kept, and 
in maintaining the large number actually in use through- 
out the factory, as well as for repairing the machines, 
there is a workshop splendidly equipped with lathes, 
planing machines, also drilling, slotting, milling, and 
other machines, the whole, when taken independently of 
its vaster surroundings, making up quite a considerable 
establishment. 








IRON AND STEEL INSTITUTE. 





THE following programme of the ensuing Birmingham meeting 
has just been issued:—In accordance with previous announce- 
ments, the autumn meeting of the Iron and Steel Institute will be 
held at Birmingham on Tuesday, Wednesday, Thursday, and 
Friday, the 20th, 2lst, 22ad, and 23rd inst. The following papers 
have been offered for read: 

(1) ‘Oa the Direct Puddling of Iron.” By E. Bonehill— 
Marchienne-au-Pont, Belgium, 

(2) ‘On the Production of Iron by a New Process.” By R. A. 
Hadfield, Member of Council—Shefiield, 





(3) ‘Oa the Thermo-chemistry of the Bsesemer Process.” By 
Professor W. N. Hartley, F.R.S.—Dablin. 

(4) “On the Hardening of Steel.” By H. M. Howe—Boston, 
U.S.A. 
(5) ‘On the Mineral Raeources of South Staffordshire.” By H. 
W. Hughes, Assoc, R.S.M., F.G.S.—Dudley. 

(6) ‘*Oa the Iron Industry of Soath Staffordshire.” By D. Jones, 
eae of the South Staffordshire Ironmasters’ Association, 

hifnal. 

(7) “ Onthe Iron Industry of the South of Russia.” By Gaorge 
Kamensky, Assoc. R.S.M., St. Petersburg. 

(8) “On Tests of Cast Iron.” By W. J. Keep, Datroit, U.S A. 

(9) “Oa the Analysis of Ferro-chromium.” By E. H, Saniter, 


Wigan. oo 
(10) ‘On Small Cast Ingots.” By R, Smith-Casson, Birming- 
am. 
(11) ‘Oa the Estimation of Oxide of Iron in Steel.” By A, E. 
Tucker, F.I.C., Birmingham. 
(12) ‘On Tests of Cast Iron.” By T. D, West, Sharpsville, 
Pennsylvania. 
(13) ‘*Oa the Use of Nickel in the Metallargy of Iron.” By H. 
A, Wiggin, Birmingham. 
Monday August 19th. 


The Secretaries’ Office will be open from 2 p.m. to 6 p.m. in the 
Council House, Birmingham, for the registration of addresses, issue 
of badges of bership, progr , invitation-cards, Xe, 
Members’ correspond ma, be dd d to the Iron and Steel 
lastitute, Council House, Birmingham, or preferably to their 
respective hotels, 

Tuesday, August 20th. 

9 a.m.—Socretaries’ Office open in the Council House, 
of Council in Committee Room. 

10 a.m.—Reception of the President, Council, and members of 
the Institute by the Worshipful the Mayor of Birmingham, Alder- 
man Fallows, J.P., Sir Benjamin Hingley, Bart., chairman, Mr. 
Arthur Keen, treasurer, and the members of the Local Reception 
Committee. Reading and discussion of papers. 

12,30 p.m.—Adjournment for lunch. The proprietors of the 
Grand Hotel have undertaken to supply luncheon on this and the 
two following days at a charge of 2s, 6d. per head, exclusive of 
wine. The committees of the following clabs have kindly under- 
taken to receive members of the Iastitute as honorary membors 
during the meeting on production of their badges of membership : 
—The Union Ciub, Colmore-row ; the Conservative Club, Temple- 
row ; the Midland Club, New-street ; and the Chef Club, Paradise- 
street. 

2.0 p m.—Visit to industrial establishments in or near Birming- 
ham, the list including the following alteraative excursions :—(a) 
To the works of the E'ectric Construction Company, Wolver- 
hampton, and of ths Great Western Engine Works, Wolver- 
hampton. (4) To the works of Massra, Taomas Parker and Co., 
electrical engineers, Wolverhampton, and of the Staffordshire Steel 
and Ingot Iron Company, Bilston. (c) To ths surface works of 
Hamstead Colliery, Birmingham. (d) To Tangyes’ me wr ge 
Works, Smethwick. (e) To the works of Messrs. Baldwin an 
Sons, papar manufacturers, King’s Norton, or (f) Members not 
taking part in the foregoing excursions may visit Messrs. 
Elkington’s Electro-plating Works, Messrs. Gillott’s Steel Pen 
Works, Messrs. F. and C. O:ler’s Glass Works, the Municipal Gas- 
works, Windsor-street, 9.0 a.m. to 11.0a.m., Daddeston Mill-road, 
Saltley, 11.0 a.m. to 1.0 p.m., the works of Messrs. J. Hardman and 
C»., stained glass and church decoration work, the werks of 
Messrs. J. Cartland and Sons, brass founders, and the works of the 
Birmingham Electric Supply Company, 4 p.m. 

8.0 p.m.—Conversazione and Reception in the City Council 
House and Art Gallery by the Worshipful the Mayorof Birmingham ; 
evening dress, 

Wednesday, August 21st. 

10 a.m.—Reading and discussion of papers. 

12,30 p.m.—Adjournment for lunch. 

The afternoon will be devoted to—(a) An excursion to Worcester, 
where the Guildhall, the Cathedral, and the works and museum of 
the Royal Porcelain Company will be visited. Thore will also be 
alternative excursions (/)) to the Earl of Dadley’s Round Oak Iron 
and Steel Works, Limited, Brierley Hill. (c) To Webb’s glass- 
works, and local fireclay works at Stourbridge. (d) To the Bir- 
miogham Small Arms Factory, Smallheath, and to the Government 
Smail Arms Factory, Sparkbrook, or (e) on application to the 
secretary, arrangements will be made for members who desire it to 
visit on this day, Sandwell Park Colliery, the wagon works of 
Messrs, Brown, Marshall and Co., Limited—Adderley Park, Bir- 
mingham—the works of Messrs. Taylor and Challen, engineers, 
— en or the revolver works of Messrs, Philip Webley and 

ons, 

8 p.m.—Eatertainment in the Botanical Gardens, Eigbaston, by 
invitation of the Local Reception Committee. 

Thursday, August 22nd. 

10.0 a.m.—R3ading and discussion of papers. 

12.30 p.m.—Adjournment for lunch. The afternoon will be 
devoted to an excursion to Stratford-on-Avon, under the diraction 
of Sir Arthur Hodgson, K.C.M G., Chairman of the Trustees for 
Shakespeare’s birthplace. The members joining the excursion will 
visit Shakespeare’s birthplace, the Shakespeare Memorial Buildings, 
Holy Trinity Church, and King Edward’s Grammar School. They 
will afterwards, by invitation of the Local Reception Committee, 
have tea in the Stratford Town Hall, and at 7.0 p.m., there will be 
a short entertainment consisting of Shakesperian Recitations in 
the Memorial Theatre. The train will return to Birmingham about 
8,30 p.m. 

Friday, August 23rd. 

The members and ladies accompanying them will leave Birming- 
ham by special train to visit the rains of Kenilworth. They will 
then proceed to Warwick, where they will have lunch, and in the 
afternoon they will be received at Warwick Castle by the Earl 
and Countess of Warwick, who have kindly invited them to tea. 

The museums and laboratories of Mason College will be open to 
inspection by bers under the guidance of Mr. W. G. McMillan, 
lecturer on metallurgy, on August 20th, 21st, and 22nd, from 
90 am. There will also be shown there a special collection 
illustrating local industries, comprising raw materials, and finished 
or semi-manufactared goods, illustrative of the processes used. 
The college authorities have also kindly placed at the disposal of 
ladiesaccompanying members, thesuite of reading and retiring rooms 
used by the lady students, on the ground floor of the building. 
Members may, if desired, have their letters addressed to them 
there, 

The Committee of the County Cricket Ground have kindly 
undertaken to admit members, on production of their badges, 
both to the ground and to the enclosure, on August 22nd and 
23rd, when the match will be Warwickshire versus Cheshire. 

The hon. sscretary of the Local Reception Committee is Mr. 
Leigh H, Eikington, 10, Newhall-street, Birmingham. 

The principal hotels in Birmingham are :—The Grand Hotel, the 
Great Western Hotel, the Queen’s Hotel, the Midland Hotel, the 
Plough and Harrow Hotel (Hagley-road, Edgbaston), a private 
hotel, the Royal Hotel, Sutton-Coldfield (on the borders of Satton 
Park, and adjoining the gig 4 station, 18 minutes by rail, return 
ticket, first-class, 1s, 8d.), the Colonnade Hotel (New-street), 
Dingley’s Hotel (Moor-street), and the Stork Hotel (Corporation- 
street), Accommodation can also be had at the Woolpack Hotel 
(Moor-street), the Victoria Temperance Hotel (Corporation-street), 
and the Acorn Hotel (Temple-street), 

The arrangements described in this programme are subjact to 
slight alteration. Final particulars (times of trains, &c.) will be 
given in the detailed programme to be issued at the meeting. 
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ELECTRIC LIGHTING OF SALFORD. 


On the 7th inst. the public electric light works of Salford 
were formally opened. Acting under the powers of a provi- 
sional order obtained in 1890, the Corporation decided in 
1892 to proceed with a general scheme for the lighting of the 
borough, and engaged the services of Messrs. Kincaid, 
Waller, and Manville to prepare the necessary drawings and 
specifications. At first it was intended to spend about 
£15,000 on the installation, but from the replies to a circular 
which was sent out to probable consumers it was evident 
that thissum would be inadequate, and the Council agreed 
to extend the scheme to the extent of £30,000. The amount 
actually paid up to the present time is £29,206, and the 
balances due to the various contractors on the expiration of 
the period of maintenance will increase the expenditure to 
£34,338. 

A high pressure alternating system has been adopted, the 
current being supplied at a pressure of 3000 volts through 
concentric copper cables insulated with special impregnated 
fibrous compound, laid in cast iron pipes. The pressure is 
reduced by transformers at the consumers’ premises to about 
100 volts. The generating station is situated in Wallness- 
road, on the Broughton side of the river Irwell. There are 
three sets of engines and dynamos, each set capable of supply- 
ing 2500 8-candle power lamps alight at one time, or to 
2800 lamps connected to the main, it being found that only 
about 60 per cent. of the lamps connected are alight at the 
same time. As it is necessary to keep one of the sets of 
plant in reserve, the producing power of the station is equal 
to supplying 8300 8-candle power lamps connected to the 
mains. The cables have been constructed to supply 17,000 
8-candle power lamps, and will therefore meet the require- 
ments for some years to come. 

The buildings were erected by Mr. Samuel Warburton, of 
Manchester, for the sum of £6600. There are three sets of 
slow speed horizontal compound condensing engines of 200 
nominal horse-power each, working at 1601b. pressure, and 
running at 85 revolutions per minute. These were supplied 
by Messrs. Browett, Lindley, and Co., of Patricroft, at a cost 
of £4309. Cotton ropes are used for driving the alternator 
dynamos. The dynamos and exciters were supplied by 
Messrs. Mather and Platt, of Salford, and are driven at the 
rate of 500 revolutions per minute. The switch board and 
electrical instruments were also supplied by the same firm, 
the total amount of their contract being £3150. Messrs. 
Tinkers, Hyde, supplied the three steel Lancashire boilers 
at a cost of £3704. The boilers are fitted with mechanical 
stoking appliances and economisers, and are intended to work 
at a pressure of 160 lb. per square inch. The fuel to be used 
is coke from the Corporation gasworks. 

The mains are laid in three circuits. Circuit No. 1 extends 
from the generating station along Camp-street, Fenney-. 
street, Bury New-road, as far as Mayfield-road, with two 
branches—one along Singleton-road and Upper Park-road, 
the other along Park-street and Old Hall-road. Circuit 
No. 2 is from the station along Lower Broughton-road, 
Broughton - road, Blackfriars- street, Chapel-street, the 
Crescent, and Broad -street, as far as Frederick - street. 
Circuit No. 3 is from the station along Irwell-road, Frederick- 
street, Broad-street, and Eccles Old-road, as far as Clare- 
mont-road. They will be extended from time to time as the 
demand for current increases, until they spread over the entire 
borough. 

The charge for current is now 7d. per unit, with 
additional charges for hire of meter, transformer, and 
primary safety fusible cut-out. It is anticipated, from the 
experience of the neighbouring city of Manchester, that the 
Corporation will be able to materially reduce the charge. At 
present there are customers who have about 1000 lamps, and 
there are applications from others for a supply for about 500 
additional lamps. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspundents, ) 





THE RACE TO THE NORTH. 


Sitr,—I have seen it stated that racing to Aberdeen is absurd, 
because not more than about seventy passengers are conveyed to 
that town in the two racing trains, But it is well to bear in mind 
that the trains do not ran to Aberdeen without a stop, and that 
large numbers avail themselves of rapid transport to Newcastle-on- 
Tyne, York, Carlisle, Stirling, &c. 

The almost exclusive use of ‘‘ Precedent” engines on the London 
and North-Western for this race is most satisfactory testimony to 
the excellence of a type which has, in my opinion, never been 


- excelled. 


I would like to ask whether there is really any limit to the work 
which Mr. Stirling’s big outside-cylinder engines can do? He never 
uses @ pilot. A few dayssince I travelled from Darham to London, 
We had a heavy train to begin with, but at York it was consider- 
ably augmented. We had equal to eighteen on, and the train was 
crowded, and the vans full as they could pack with luggage. ‘‘ Here,” 
said I, ‘*there must bea pilot, or the train will be divided.” Nothing 
of the kind ; one of the 8ft. engines walked away with us,and we kept 
time the whole road. We left York three-quarters of an hour late, 
dus to the usual delay, I was told, at Edinburgh, and we were just 
45 minutes late at King’s Cross. Will Mr. Rous-Marten tell us 
when the outside-cylinder engines are really fully loaded? It 
seems to me that the more they have behind them the better time 


they keep. I fancy that their own resistance as a vehicle and an 
engine must be very small, Bic END, 
August 11th, 


Sir,—We are much indebted to Mr. Charles Rous-Marten in the 
first place, and yourself in the second, for the interesting account 
he gives of some of the recent fast runs by the East and West 
Coast expresses, and I hope we may have some farther particulars 
later on. I think Mr, Marten, quite unintentionally, hardly gives 
the Caledonian engines sufficient credit, and that he dwells very 
much more on the character of the road south of Carlisle than 
north of it. For instance, we are led to infer the Beattock bank 
is 10 miles of 1 in 75, whereas I have always understood 44 were 
this, 24 1 in 80, and the balance 1 in 100, Again, we have no 
information of the road between Stirling and Perth—that 33 miles 
odd which always takes nearly or quite 40 min. The same 
remark applies to the section between Perth and Aberdeen. 

One conclusion to be drawn is that time has largely been saved 
by faster running on the level and uprising gradients, and not by 
any faster travelling than usual down-hill, but I think that when 
so many people talk of the West Coast beating the East Coast, 
sufficient allowance is not made for the difference in weights 
hauled, and that probably you will agree with me here, I say this 
in no sense as an advocate of the East Coast Companies ; in fact, my 
sympathies are rather the other way. The London and North- 
—— Railway pee a conspicuously absent, although 

e long rans would a to favour the type ; perhaps the trains 
hese bnew ies Mathie these. epee’ 

One thing about this race has puzzled me, and that is, why is it 


of the tourist traffic, and it seems to me the real question is—Can 
the West Coast express run to Perth as fast as the East Coast ? 
Hitherto it has always been assumed they cannot, but I think it 
may now be decided they can if they so choose, Altering the 
objective to Perth rather simplifies the question. 

The North British line from Edinburgh to Perth is double all the 
way, and there are fewer awkward curves—the distance being only 
48 miles—than on the section to Dundee and Aberdeen. On the 
other hand, there is one very stiff ascent, Glenfarg, to surmount, 
and the mileage by the East Coast route is only about 7} miles lees 
than that by the West Coast, 442 to 449 odd. The times given by 
Mr. Marten to Perth by the West Coast are 8h. 38 min. and 
8 h. 54 min., but as they have done it in various times below 
this down to 8 h. 19 min., I may safely assume § h. 30 min. leaves a 
considerable margin. Now present data show that the East Coast 
Companies cannot get to Perth much under this, The fastest 
express to Perth takes 64 min. from Edinburgh, and allowing 
8 min. stop here, the run from King’s Cro3s to Perth would take 
8 h. 87 min., which is probably about what it is taking at 
prerent. 

So it seems to me that whichever way you take it, this com- 
petition must end ina truce, as it should do, and that while the 
trains reach their destination in the same time, they should leave 
and arrive at different hours, I will not trespass further. 

Ejinburgh, August 13th, R. C, Dowie, 


Str,—Seeing that at the present moment so much interest is 


to Aberdeen? I have always considered Perth the real objective 








elevation of the Premier, and a statement that the Ariel w: i 
to the same drawings, Then followed a drawing of the —_ pat 
in 1838, by Sharp, Roberts, and Co., also of the Snake and the 
Viper, both built at Haigh Foundry. The Hurricane and the 
Thunderer were both shown upon a scale of fin. A photograph of 
the drawing of Messrs, Hawthorne’s engine, the Sun, was also 
exhibited. Now in view of all this most complete history, Mr. 
G. A, Sekon actually states that ‘‘the officials at Paddington are 
unable to find details.” Why does Mr. Sekon go to Paddington 
where there is nothing on the subject, instead of going to Swindon 
where they have every drawing and detail that can be wished for / 
or why does not Mr, Sekon write to the Vulcan Foundry, or the 
owner of the Haigh Foundry drawings, or to Messrs, Sharp? They 
have their old working drawin 

With reference to Mr, Sekon’s letter, page 142, it is quite 
impossible for any person to have seen the Horricane with 10ft, 
wheels in the year 1840, because in 1839 the 10ft. wheels were 
replaced by a pair of 8ft. wheels, and the boiler was put over the 
driving axle, and after this alteration the same engine was known 
as the Grasshopper, as stated by Mr. Ackworth in his railway book, 
With reference to the letter of Mr. Paley, page 142, the nameless 
engine in Mr. Sekon’s book is an exact copy of Mather Dixon's 
drawing from which both the Premier and the Ariel were built, 
both were of the same dimensions, both 7ft. wheels, and there was 
only one set of working drawings for the two, I have the working 
drawing from which the Snake and the Viper were built at Haigh 
Foundry, they both had wheels 6ft. diameter, and worked direct 


| and were not geared up. 


being taken in the Scotch express work I beg to enclose a photo- | 
graph of the down Scotch express train taken by myself near | 


Northallerton, on July 13:h, 1895. I consider the Fiying Scoteman, 
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The Enger”. 








The Ajax, Planet, and Mercury were all built by Mather D'xon 
and Co., and had wheels 8ft, diameter. Messis. Hawtborne’s 
engine, the Sun, had a driving wheel of 6ft. diameter and was 











THE FLYING SCOTSMAN AT NORTHALLERTON 


with the new Worsdell engine, is very good, seeing that, as you will 

be aware, it would be travelling at probably not less than sixty, 

possibly over, miles an hour, W. J. BarKER. 
Hyde Park, Lseds, Augvst 10th. 


——ee 
THE REDCAR BOILER EXPLOSION, 


Sir,—Your correspondent, ‘“‘ Foreman Boilermaker,” pulls the 
wire in the right direction, i.¢., “ All boiler inspectors should be 
boilermakers.” But that they are not all boilermakers is very 
well known, and until some Government clause is introduced pro- 


hibiting the insurance companies from employing non-boilermakers | 
as boiler inspectors, the present unsatisfactory state of affairs will | 


in no wise improve. Yet to the initiated it is a very well-known 
fact that practical boilermakers are not eligible for the post of 
boiler inspectors ; or rather, they are not wanted by the insurance 
companies, And why is it? Many reasons are given, the prin- 
digal baling that they are not theoretically competent—not able to 
pass the necessary arithmetical and sketching tests ; in short, the 
principles of steam and the steam boiler are not the calling of the 


; not geared up. All the facts stated in this letter can be proved by 


the drawings at Swindon, at Chicago, and in the hands of the 
makers above mentioned, and most of the engines can be remem- 
bered by the old engine drivers who are still upon the railway. No 
railway company in the Kingdom has more complete records of its 
early locomotives than the Great Western, yet Mr. Sekon goes out 
of his way to make the absurd statement that ‘‘the officials 
are unable to find” the required details. In conclusion, I 
have only to add that I accept the official drawings and state- 
ments as correct, rather than the incorrect remarks contained in 
Mr. Sekon’s letter. CLEMENT E, Stretton, C.E. 
Station Hotel, Holyhead, August 10th, 





TRACTION OF BUATS ON INLAND WATERWAYS, 
Str,—In reply to the question asked by your correspondent 
‘* Commerce,” in your last week’s issue, I estimate that under the 
assumed conditions the total cost of the electric baulage plant I 


| described—inclusive cf generating stations and plant and electric 


practical boilermaker at all, but are rather the business of the | 
educated engineer, and he—the engineer—is usually the succeseful | 


applicant for all that occur with the boiler insurance 
companies, while the application of the qualified, practical—even 
the foreman—boilermaker is persistently ignored. Verily the 
above is a noted fact, and well within the Lactiaigs of the chief 
engineers of the various boiler insurance companies, and should be 
put right without further delay. 

“ Foreman Boilermaker” speaks of ‘ten men in his shop who 
are able to tell the thickness of plates bysound”—tapping. Well, 
it is — different, and sometimes very difficult, to tell by sound 
the thickness of a boiler shell in its seat. Many practical boiler- 
maker inspectors have been deceived, surprised, and astonished to 
see their hammer go through what seemed to them, by sounding, 
the solid plate. Guess the astonishment of the young engineer 
boiler inspector, and another guess at the grand theories he will 
set forth as to the cause of wasting, pitting, &c. It is really 
astonishing. Again, read with what timidity even the prin- 
cipals of the boiler insurance companies give their evidence and 
opinions upon seam rip, expansion, and contraction in such cases 
as at Redcar in England, and Bathgate in Scotland. Is it any 
wonder, Sir, that a doubtful opinion has been expressed regarding 
the efficiency of boiler inspection by insurance company inspectors ! 
No, it is not, and a cure to the evil is the suggestion of ‘‘ Foreman 
Boilermaker,” 7.e , ‘‘ All boiler inspectors should be boilermakers.” 
When that is so, we will hear less of fearful boiler explosions. But 
when explosions do occur the public will have the gratifying satis- 
faction of having the real cause set before them in a clear and 
practical way. A FOREMAN BOILERMAKER, 
Glasgow, August 12th. 





EARLY GREAT WESTERN LOCOMOTIVES. 


Sir,—Any person reading the letter of Mr. G. A, Sekon, page 
104, would naturally come to the conclusion that I had written 
upon a subject without knowing the details ; however, I have only 
to mention that I have in my possession official drawings of all the 
early classes of Great Western engines to prove that I have ample 
information, 

At the Chicago Exhibition, 1893, there were framed and shown 








the working drawing of the North Star; working drawing of the 
Vulcan, and five other engines built of the same dimensions ; an 


locomotives—would be roundly £1800 per mile of canal. 
GEORGE CAWLEY, 


29, Great George-street, Westminster, S.W., August 13th. 





| THE DISTANCE AND TIME IN WHICH A SHIP MAY BE BROUGHT 


| 


| 


| of the propeller blades is changed.” 








TO REST FROM FULL SPEED AHEAD. 


Sir,—The last two lines of my last letter—issue of to-day, 
page 142—should read as follows: ‘‘and so it will be until, to 
reverse the direction of motion of the vessel, nothing but the angle 
Rospert McG asson, 


Selhurst, S E., August 9th, Hon. Mem. I. Mer. E. 





DISTANT SIGNAL LIGHTS. 


Sir,—If your correspondent ‘‘ Compensator” will try a piece cf 
yellow glass by the side of a piece of ordinary white glass, he will 
find one reason why yellow glass would not do for distant signals, 
The differerfce between the one and the other is so small that the 
confusion would be greater than at present. But I do not admit 
that there is any confusion at the present time. 

I have never heard of a mishap arising ———- a driver mistaking 
a home signal for a distant signal during the period of nearly 
twenty years since the green light was introduced. The Great 
Northern were the first to abandon the white light, which was in 
1877, and the same objection—if it is an objection—applied in the 
pre-green light days when the white light was used for home as 
well as distant signals. ; 

But even if a yellow light could be distinguished from a white 
light, Ido not think railway cempanies would be wise to adopt 
another colour. We have now red and green—than which it is 
hardly possible to get two colours so opposite—so have brought 
our signal lights down to as fine perfection as is likely to be attained. 
True, the London and North-Western and London, Brighton, and 
South Coast use purple lights for certain subsidiary signals, but 
they are an exception, and to now adopt another light when we 
have got down to two, would be taking a very retrograde step, and 
one that would be opposed by nearly every railway official. 


Ido not know which compary your correspondent refers to as 
still using a white light for distant signals. The Great Eastern did 


this, but have now adopted the geen light throughout. 
SIGNAL ENGINEER, 


August 13th, 
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THE CLYDEBANK AND YOKER EXTENSION 
RAILWAY. 


AN engineering feat of an interesting nature was brought 
to a successful termination recently, in connection with the 
construction of the Clydebank and Yoker Railway Extension 
from Clydebank to Dalmuir. 

The new route, which is about three miles in length, will, 
when completed, enable the North British Railway Company, 
by running from Clydebank—now a terminus—direct to their 
main line at Dalmuir, to operate a more direct and expedi- 
tious route between Glasgow and Helensburgh and Balloch, 
than the present arrangements of travelling vid Kilbowie 
will permit, 

The line now under construction forms junction with the 
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North British Railway Company’s main line at Dalmuir | 
Station ; and, in order to effect this, is required to pass | 


beneath the existing line, a little to the east of the station. | 
The heavy traffic at this point has rendered it impossible to | and two 


interrupt the permanent way, and it was accordingly deter- 
mined to carry out the work in sections on Sundays. Refer- 
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RECENT ENGINEERING IMPROVEMENTS 
OF THE CLYDE NAVIGATION.* 
By Mr, James Dzas, Eagineer of the Clyde Navigation. 
(Continued from page 131). 

Concrete cylinders.—The cylinders for carrying the quay walls are 
triple. They were made in rings 2ft. 6in, deep by lft, llin. thick, 
in movable wooden moulds on a platform. The concrete consisted 
of five of gravel or broken stones and sharp sand to one of Portland 
cement ot the strongest description, mixed together by steam power 
in a mixer designed for the purpose, water being added to bring 
the mass into a plastic state. To facilitate lifting, the rings were 
divided into three and four segments alternately, so as to break 
bond when built into the cylinders. Thedivision was effected in a 
simple manner; malleable iron dividing plates gin. thick were 
placed radially across the empty wooden moulds 1n the positions 
required ; the concrete was then filled in, and well punned with 
hammers weighing 25 lb., so as to secure homogeneity and a smooth 
surface. Twelve hoursafterwardsthe dividing plates were withdrawn, 
days later the wooden moulds themselves ; and in periods 
varying from nine days in hot summer weather to three weeks in 
the rains of winter the rings were ready for removal and building. 


ence to the accompanying illustrations will indicate both | The volume of one ring complete was 10} cubic yards, and the 


the nature of the undertaking and the means adopted for its 
accomplishment, The North British Railway is carried on 


| 


an embankment about 30ft. high at the point of crossing, | 
the two lines passing each other ataconsiderableangle. The | 


embankment was first piled with 5in. sheet 
sides of the route of the Extension Railway. 


piling on both | 


| 
At midnight each Saturday the permanent way was lifted | 
by the railway officials, and at 2 a.m. on Sunday morning | 


the ground was ready for the contractors of the new line, 
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TUNNEL NE4R DALMUIR STATION 


who, on four consecutive Sundays, have dealt with lengths of 
24ft., 15ft., 30ft., and 40ft. respectively. The mode of pro- 
cedure has been the same on each occasion. The section in 
hand has been immediately attacked, on possession being 
given, by some 200 men, who have forthwith excavated the 
earthwork to the full depth of the concrete arch ; the concrete 
has then been filled in, all being accomplished by midnight 
on Sunday, or even earlier, viz., within twenty-four hours, or 
less, from commencement. 

The site is then handed over to the railway officials, who, 
by Monday morning, have the permanent way relaid and 
ready for traffic. The men work in relays, being supplied 
with refreshments on the ground. As will readily be seen 
from the drawings, the quantities dealt with are excep- 
tionally heavy in the 30ft. length ; it was computed that 2000 
tons of material were handled in the twenty hours, and that 
180 cubic yards of concrete were laid. 

The centreing for the arch was formed on the earthwork. 
The remainder of the work was performed by underpin- 
ning, the tunnel itself being gradually excavated beneath the 
concrete arch and the side walls, and invert added in lengths. 
The accompanying engraving gives all dimensions and other 
particulars in connection with the work, and it is therefore 
unnecessary to render any detailed account of them. 

The engineers of the Extension Railway are Messrs. Simp- 
son and Wilson, C.E., of Glasgow, who were represented at 
site by Mr. Andrews, resident engineer. The contractors 
were Messrs. Robert McAlpine and Sons, Glasgow, and the 
work was carried out under the immediate personal — 
vision of Mr. Robert McAlpine, senior partner, and of Mr, 
Thomas McAlpine. 


weight eighteen tons, the heaviest segments weighing about six 
tons each. The cylinders were each built up of eleven rings, 
making 274ft. total height. The bottom ring, differing from the 
others, is called a corbelled ring, because it is made less in thickness 
all round the bottom edge, in order to fit into a cast iron shoe, and 
is tapered inwards and upwards to the full thickness of lft. llin. 
The shoe is 2ft, deep, of lin. metal, and of the same external size 
and shape as the rings; the under side of the bottom ring rests on 
a shelf in the shoe, 6in. below the top edge of the shoe. ‘I'his shelf 
is formed by an inner ring of cast iron, lin. thick, projecting at the 
top 12in. inwards from the inside of the rim = tne shoe, and 


| tapering outwards to the bottom of the shoe, where it joins the 


| up with concrete, 


outer ring, thus forming a cutting edge to the bottom of the shoe ; 
the wedge-shaped s bet the outer and inner ring is filled 
‘he shoe is under the outer circumference only 
of the corbelled ring, the inner part of the ring being unshod. The 
shoe weighs about 44 tons, and was made in six paris for conveni- 
ence of placing in tne trench, which was excavated along the line 
of the qaay wall. The bottom of the trench was about 12in. 
below low-water level, where it was made 21ft. wide ; the sides 
sloped upwards with a batter of 14 horizontal to 1 perpen- 
dicular, The necessary staging was erected to carry the travelling 
cranes and digging apparatus. Oa the bottom of the trench the 





| shoes were placed exactly along the line of the quay wall, and the 


corbelled ring being placed on the shelf in the shoe was bolted to 
it by thirteen ljin. bolts ; a malleable iron ring, 5in. broad by fin. 
thick, was sunk into the top surface of the corbelled ring, in which 
the recess for this plate and the holes for the bolts passing through 


| the ring had been made in the moulding of the concrete ring. The 
| remaining ten rings forming the cylinder were set one on the top 
| of another in Portland cement, in three and four segments alter- 





| nately, so as t2 break bond. The cylinders being triple, or in 


groups of three, were placed in the trench so as to dovetail into 
one another, one in front and two behind, alternating with two in 
front and one behind, The sides of the groups where they pressed 
against each other were flattened for a breadth of 5ft., so as to 
ensure a good bearing. 

When the building up of the rings forming one group of cylinders 
was completed to the full height of 274ft., the sand ana gravel 
were dug out simultaneously from within each of the three cylinders, 
by means of excavators specially designed for that purpose. From 
800 to 400 tons of cast iron segmental weights of the same shape as 
the rings were generally required to force each group of cylinders 
down to the required depth, which is 48}ft. below the cope level 
of the quay ; the tops of the cylinders finish about 9in, below low- 
water level. The average rate of sinking was about lft. per 
hour ; in good working sand as much as 3ft. per hour was attained. 
When the group had been sunk, each cylinder was cleaned out by 
means of the excavators to the level of the bottom of the ehoe, 
and was then filled to the top with Portland cement concrete. On 
this foundation the quay wall is built. In order effectually to 
close up the apertures between the adjoining groups of cylinders, 
a timber chock-pile, 25ft. long by 9in. square, was driven behind 
angle-ways, so that a sharp corner bears hard against each of the 
adjoining cylinders, The walls are of concrete rabble, and many 
cf the stones weigh trom two to three tons each. The walls are 
faced with freestone ashlar, in courses ranging from 18in, to 15in. 
thick ; the stones are not less than 4ft. long by 2ft. broad on the 
beds, and the headers not more than 10ft. apart from centre to 
centre, The cope is of granite, 34ft. broad by 17in. thick, in 
lengths of not less than 4ft. ; and the mooring paals or bollards, 
which are 33ft. apart from centre to centre, are built into the wall 
immediately behind the cope, 

Swing bridge.—The swing bridge across the entrance to the dock 
is carried on a foundation probably vnique in the annals of swing 
bridges, namely, on a group of twelve concrete cylinders, each 9ft, 
external diameter, 29ft. long, and 23ft. thick, resting on cast iron 
shoes similar to those used for the quay-wall foundations. The 
cylinders were sunk in the manner already described ; and after 
they and the interstices between them had been properly cleaned 
out, all the voids were filled to the top with concrete, chock-piles 
being driven where required. On the centre of the rectangular 


* Paper read at the Institution of Mechanical Engineers, August, 1895. 








foundation thus formed, 36ft, 4in. long by 27ft. 3in. broad and 29ft. 
deep, a stepped ashlar pier was erected, 16ft. square at the bottom, 
10ft. square at the top, and 7ft. high, surmounted by a block of 
granite 7ft. square and 3}ft, deep, on which the centre lifting 
press rests. The pier is surrounded by concrete rubble, the whole 


forming a mass of masonry 364ft. long by 324ft. broad and 104ft. 
high up to the level of the floor of the press-chamber, ‘Ihe 
centre pier sustains a weight of 800 tons, Considerable difficulty 


was experienced in securing stable foundations for the hydraulic 
rams for working the bridge, and also for the capstans and the 
side walls of the bridge pit, in consequence of the sam being 
loose and insecure where these had to be 5 difficulty 
was overcome by using single concrete cylinders placed apart, and 
spanned between by brick arches, The bridge is 1814ft. long by 
40}ft. wide ; the length overhanging the centre of centre press, 
and partly — the 100ft. opening, is 126}ft. The swing 
bridge and hydraulic machinery have been in daily use since 
18th September, 1877, when the Queen’s Dock was formally opened 
by the admission of the Anchor Line s.s, Victoria, 369}ft. long by 
40ft. broad and 2081 tons register. 

On the cere of Queen’s Dock, the north end west quays, 
together 3155ft. in length by 914ft. and 95ft. in breadth respec- 
tively, were equipped with four 19-ton hydraulic fixed cranes for 
for the shipment of coal, and with one 30-cwt. and two 35-cwt 
portable bydraulic cranes for the discharge of ore and the loading 
and discharge of promiscuous cargo. These were subsequently 
supplemented by eight 5-ton portable steam cranes, to meet the 
increasing business. The hydraulic installation, including hydraulic 
cranes and the swing bridge at the dock entrance, together with 
the hydraulic en working it, was supplied by Sir W. G. 
Armstrong and Co, e hydraulic pumping engines have just 
been much increased in power and efficiency by compounding the 
high-pressure pumping engine, which has been done by the 
Glendeld Co., Kilmarnock. The other engine, which was supplied 
by Sir W. G. Armstrong and Co, about four 7 after the original 
installation, was compound from the first. second accumulator 
has also been supplied and erected by the Glenfield Co,, in a brick 
tower situated about the centre of the north quay ; itis “ “y by 
pipes of 5in. bore direct from the two pumping engines, e four 
coaling cranes have also recently been made much more effective 
and speedy in their action, by substituting direct-acting rams in 

lace of the hydraulic engines for hoisting and lowering, and by 

engthening the jibs so as to command the hatchways of the largest 

steamers trading with the port. The cranes are now each 
capable of shipping twenty-five wagons of coal per hour, each wagon 
loaded with fifteen tons. 

Cessnock Dock.—To increase the stability of the quay walls of 
Cessnock Dock, tie-rods 2}in. diameter and 60ft. long were put in, 
fixed to blocks of concrete masonry 12ft. long by 6ft. broad and 
8ft. deep. Where a depth of 20ft. at low water is efforded, the 
tie-rods are 64ft. apart; and where there is 25ft. depth at low 
water they are 32ft. apart. Where 28ft. depth at low water was 
desired, the single row of triple cylinders was supplemented 
behind by a row of twin cylinders, 9ft. 74in. diameter outside and 
5ft. 94in, inside ; and the tie-rods were increased to 34in. diameter 
and 70ft, — and placed 64ft. apart. The various sections of 
the quay walls are shown in the cartoons, The total water area of 
Cessnock Dock when completed will be 343 acres, the area of 
quayage 363 acres, and the length of the quays 3760 yards, or 2°13 
miles. The dcck will comprise an outer or canting basin, and three 
branch basins, The general thickness of the euperstructure of the 
walls is 16ft. atbottom, on the top of the cylinders, and 64ft. at top ; 
but where the substructure contains also a single row of twin 
cylinders 9ft. 74in. diameter, behind the front row of triple 
cylinders, the thickness at bottom is 26ft., and at top 94ft. 
whole of the work is being executed administratively ; the iron 
shoes are supplied on contract, as are also all stones, the dressed 
granite cope and other granite ready for building, cement, timber, 
&e. Including tie rods and excavation of trenches, the cost of the 
walls to give 20ft. depth at low water has been £80 per lineal yard, 
to give 25ft. £90 per lineal yard, and to give 28ft. depth £120 per 
lineal yard. Berths are eet aside for special trades, such as coal, 
lime, timber, river passenger steamers, and cattle ; and more than 
half the total quayage of seven miles is occupied ~ the leadi: 
lines of steamers trading to outports of Scotland, England, an 
Ireland, to the leading continental ports of Earope, to the British 
Colonies, and to America, Canada, the East and West Indies, 
Africa, &c. 

The riverside and dock quays are well equipped with everything 
necessary for the — loading and unloading of vessels, including 
six and a-balf miles of harbour railway on each side of the harbour, 
connecting with the public railways. The Clyde Trustees have no 
warehouses, but have nearly thirty-three acres of floor space in 
sheds for the accommodation and protection of goods. The sheds 
most recently erected cover 22,607 square yards of quay, and are 
two storeys high, equipped with apparatus for lowering general 
cargo into carts and railway wagons at the back outside, and with 
shoots for loading bags of flour into carts inside. Unlike dock 
companies, the Trustees do not load and unload goods ; this work 
with its attendant profits is left to the shipowners to perform. 
Those who have allocated berths are allowed to place steam cranes 
on the breasts of the quays; and there are at present thirty-two of 
these in use, ranging from 30 cwt. to 30 tons en By 
means of fifty-five steam and hydraulic cranes, ranging from 30 cvt. 
to 130 tons lifting power, the Trustees load coals and heavy 
machinery, discharge ore, mast vessels, and place boilers and 
engines on board steamers built on the river banks and in the 


neighbourhood ; and their four most powerful cranes rest on con- 
crete cylinders similar to those described for the quay walls, P 
At the annual inspection of the harbour and river on 27th June 


last, the first instalment of nine hydraulic cranes and the machinery 
for giving power to them, supplied by Meesrs, Fullerton, Hodgart, 
and Barclay, of Paisley, were inaugurated. The machinery con- 
sists of two separate sets of three single-acting 5in. pumps, worked 
by two triple expansion surface-condensing engines of the most 
improved design, having cylinders 15in. and 22in. and 36in. 
diameter by 24in. stroke, The —— pressure is 150 lb. per 
square inch, The pumps are capable of delivering 200 gallons per 
minute against a pressure of 750 lb. per square inch. The engines 
are fitted with automatic starting gear and high-speed governor and 
valve. Steam is supplied by two marine boilers, each 11ft. diameter 
by 10ft. long, with two furnaces in each, 3ft 2in, diameter, tested 
to 300 lb, per peageens inch. The boilers are fed by two Cameron 
pumps, the feed-water being drawn from a large tank under the 
floor of the engine house, into which the air pump discharge is led. 
The accumulator ram is 20in. diameter with 20ft. stroke. The 
load base is 12ft. diameter by 20ft. deep, loaded with sand to give 
a pressure of 750 lb. per square inch. A safety-valve and 
regulating gear to the throttle-valve in the steam pipe are provided. 
Main pressure pipes of 7in. diameter, and 8in, return-water pipes, 
have been laid from the accumulator to a point in line with the 
south quay of the north basin ; and from there 4in. pressure and 
5in. return-water pipes branch off, and are led along the south quay 
in a tunnel constructed in the dock wall. From theee pipes 
branches are taken to hydrant boxes spaced 30ft. apart, in which 
are stop-valves on branches to the cranes ; to the latter branches 
the cranes are connected by portable flexible piping. A large 
overhead water tank is fit in the boiler house for storing the 
return water, which is led thence by suction pipes to the pressure 
pumps. A well has been formed near the north-east corner of the 
centre basin, connected therewith by a pipe 24ft. diameter, pase- 
ing through tbe dock wall and having a sluice valve inside the well 
for shutting off the dock water, so as to admit of repairs to the 
retaining valves and rose boxes. Two 7in. pipes are led from this 
well, one to each of the engines, for supplying water for circulat- 
ing Sans tee ym ie =e is mages by the > 
ing pumps, discharged ugh the condensers, passes ug 

at in, po de to a sewer leading by way of Plantation Quay into 
ee river, Into this sewer is also led the blow-off pipe from the 

ers, 
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The cranes are capable of lifting 35 cwt. in ordinary working, 
from 40ft. below cope of quay wall to 25ft. above it, a total lift of 
65ft. The jibs have a range of 29ft., and project about 27}ft. 
beyond the face of the quay wall. The cranes are mounted on 
carriages made of steel plates, and are movable along the whole 
length of the south quay on rails 14ft. apart. The lifting 
and slewing speeds are 300ft. and r minute respectively. 
Each crane has two cabins, one on each side of the carriage ; and 
in each cabin is a set of handles for controlling the hoisting and 
turning motions, The attendant can thus work the crane from 
whichever cabin is most conveniently situated for the loads to be 
lifted. At present there are nine of these cranes ; but provision 
has been made in the engine-house for power to work thirty-five of 
this kind, er with five cranes capable of lifting five tons each, 
and five coaling cranes of a capacity of 20 tons each. With the 
two engines now fitted there is a large surplus of hydraulic power 
at present ; but when the equipment is gradually extended, as the 
construction of the dock proceeds, additional power will be neces- 
sary ; and arrangements have been made in the new buildings for 
five sets of engines, similar to the two now completed ; the seven 
it is expected will give an ample margin of power to allow of one 
set of engines being laid off occasionally for overhauling when 
necessary. The buildings for the hydraulic pumping machinery, 
&c., which are from the design of Messrs. Burnet, Son and Camp- 
bell, Glasgow, are of a pleasing appearance, without unnecessary 
ornamentation, in p brick with red stone facings ; they 
consist of engine and boiler-house, chimney 180ft, high, and accu- 
mulator tower. 

Crane seats.—A description of the most recently constructed seat 
for the 130 ton steam crane, tested to 150 tons, on the west quay 
of Cessnock Dock, will convey a general idea of its character. As 
shown in the cartoon, its exte dimensions are 40ft. square, and 
it rises 20ft. above the quay level. The cylinders of the triple 
groups and twin row behind, which form the substructure of the 
quay wall, with the addition of three triple cylinders behind the 
twin cylinders, together form the substructure of the seat, All 
these a are 9ft. 7}in. diameter outside and 5ft. 94in. inside, 
and 49ft. in length ; they terminate 6in. above low-water level of 
ordinary spring tides, above which the superstructure rises to a 
height of 38ft. 10in.; but while the face of the quay wall has a 
batter of 1 in 12 from the top of the cylinders, the seat is carried 
up plumb. It consists of concrete rubble hearting, faced with 
concrete ashlar in courses, with granite quoins at each of the 
four corners, and a granite cope 3ft. thick, with a minimum 
breadth of 64ft. on each side, and 14ft. at the corners, The 
total weight of masonry above the concrete cylinders is 4300 tons. 

Crane.—The ee shafting, and jib of the crane are of mild 
steel ; the gearing, so far as necessary, of cast steel ; and the crane 
revolves on steel live rollers working on a steel pathway. The 
centre of the crane is a strong massive casting, weighing nine tons, 
held down by six steel bolts, each 38ft. 9in. long, and 5in. diameter, 
weighing togethereight tons ; they are fixed to six washer plates, each 
6ft. square and w sighing 13 tons, which are built at equal intervals 
into the seat at a of 30ft. below the top of the seat. A 
brick-lined tunnel, 24ft. wide, 11ft. radius at its centre, and 6ft. 
high, with a manhole, and an approach of same size from one side 
of the crane seat, give access to the washer plates for fixing the 
cotters in the bottom ends of the bolts. The upward passages for 
the bolts were formed during the construction of the seat. In the 
centre casting is placed the steel centre pin, 17in. diameter, weigh- 
ing six tons, having aforged head. The upper end of the pincarries 
a steel clip, having on its under surface a steel pathway, between 
which and a similar pathway fixed in the revolving frame of the 
crane move twenty live rollers, for reducing the friction to a mini- 
mum. The diameter of the roller path is 33ft., and its weight 12 
tons. In the live-roller ring there are seventy-five cast steel rollers, 
of a maximum diameter of 14in., me ge in all 104 tons. 
The framing is 27ft. in height, and weig tons. The boiler 
is 14ft. high by 6ft. diameter, and — six tons. The jib 
is com) of two tubes, each 3ft. 3in. diameter at the centre, 
well braced together. It is 90ft. long, and weighs 45 tons, includ- 
ing stays ; its extreme height above cope level of quay is 110ft, 
The centre of the jib-head pulleys for heavy loads, which are 
5ft. 3in. diameter, is 100ft. above cope level of quay wall ; and the 
light-load pulleys of 2ft. 6in. diameter are 107ft. Gin. above cope 
level. The single tension rods are 10in. by 23in., and the double 
tension rods 10in. by 14in., and the diameter of the pins 8in., the 
whole weighing 15 tons. The diameter of the hoisting drum is 
5ft. 2in., its length 10ft., and its weight 104 tons. The gearing 
weighs eight tons ; the castings are in all 120 tons ; and the crane in 
working order, exclusive of back balance, is 270 tons. In the 
ballast box for balancing are 100 tons of iron and steel punchings. 

The margins allowed for safety in the various parts of the crane 
are :—In the main framing, jib, tension rods, &c., 6 to1; in the 
wire ropes, 8 to 1; and in the centre holding-down bolts, in 
order to provide amply for deterioration by rust,12 to 1. The 
crane has two speeds for heavy lifts, 130 and 60 tons, and an empty 
block lift ; and two for light lifts, 20and eight tons. The engine for 
the heavy lifts has two cylinders, each 12in. diameter and 1éin. 


stroke ; the engine for light lifts has two cylinders, each 8in. 


diameter and 12ia. stroke. There are two — for revolvi Pp 
each 8in. p cesar} 


and the turning engine has two cylinders, 

12in. stroke. ough steel-wire ropes, made by Messrs, Thomas 
and William Smith, Newcastle, are used for lifting and lowering. 
The heavy lifts are taken on eight ropes of 2}in. diameter, com- 
posed of six strands of steel round one strand of manilla ; each 
strand is composed of thirty-seven wires, 0°10lin. diameter, and 
the average tensile strength per wire is 1600 lb. The light lifts are 
taken on a double rope of 14in. diameter, composed of six strands, 
each of thirty-seven wires of 0°072in. diameter, round one centre 
strand of manilla ; the average tensile strength per wire is 1080 1b. 
The gin block for heavy lifts has four pulleys, each 5ft. 3in. 
diameter ; it measures 12ft. by 7ft. by 3ft., and weighs about 
seventons. The radius of sweep for the heavy lifts is 65ft., or 45ft. 
beyond the face of the seat ; and for the light lifts 71ft., or 51ft. 
beyond face of seat, e lifting speed for 130 tons is 4ft. per 
minute, 60 tons 8ft , empty block 32ft., 20 tons 12ft., and eight tons 
30ft. per minute. The revolving speed with 130 tons is one revo- 
lution in five minutes ; and with 60 tons and under, one revolution 
in two and a half minutes, To prevent the possibility of over- 
loading at any time, the crane is provided with a Dockham’s 
160 ton hydrostatic weighing machine. 

Graving docks,—The first ae graving dock in Glasgow Har- 
bour was opened in 1875, and is 555ft. long, with 22ft. 10in. on the 
sill at high water of spring tides ; it was constructed by the Clyde 
Trustees at a cost o £184,800, exclusive of land. A second, 
opened in 1886, 575ft. long by 52ft. din. wide at bottom, and 92ft. 
wide at top, with the same depth of water on the sill, was con- 
structed alongside the first, by the author and from his designs, 
without the aid of contractors, as has been the case with all the 
——— of the harbour for the last twelve years; the cost was 
£108,200, exclusive of land. 
dock is given in appendix 2. A dock of similar construction as 
regards material is now being built administratively like Cessnock 
Dock and under the same staff, alongside the second dock ; its 
dimensions are 880ft, length, 81ft. 8in. width at bottom, and 
eg at top, with 26ft, 6in. depth on sill at high water of spring 

ides, 

Ferries.—Ten cross-harbour ger ferry steamers provide an 
ample day and night service for four ferries within the limits of 
the harbour and two ferries at Govan and Whiteinch, while two 
vehicular and passenger ferries combined—at Finnieston, about the 
centre of the harbour, and at Govan, its western boundary—afford 
every facility for cart and carriage traffic. The vehicular ferry 
steamer at Finnieston, designed and built by Messrs. William 


Simons and Co,, Renfrew, commenced pl: about four and a-half 
ears ago. Its novel feature is an el deck, raised and 
lowered by bevel and worm gearing, so that at any state of the 


tide the deck is brought to the same level as the quay. The hull 


A detailed description of this graving | good 


five of which are transverse ; it is 80ft. long by 44ft. broad, and 
12ft. deep amidships, while the maximum draught when loaded is 
94ft. The vessel is propelled by four screws, two at each end, in 
order to give it great mancouvring power. The elevating deck is 
78ft. long by 32ft. broad ; 19ft. of the width is for vehicles, and 
64ft. on each side for passengers. It is carried, lifted, and lowered 
by three vertical screws on each side, of forged steel 7in, diameter ; 
these are supported by six columns formed of two box girders, 12in, 
by 14in., of channel section, which are placed 2ft. apart, one on 
each side of each screw. Each of the screws works on a manganese 


AMERIOAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Compound locomotive.—A two-cylinder compound locomotive of 
the Richmond system is now being tried on the Rock Island and 
Pacific , and has hauled a train load of 1570 tons, On a 
recent trip the engine took a train of forty cars, re resenting a 
train load of 1029 tons, for a trip of thirty-five miles, working 
easily the whole time, though there was a grade of 24ft. to the 
mile for a length of eight miles, A special feature of the com. 





bronz3 casing, which is bolted between the two box gird that 
form each column, and is placed so that the deck may rise 14ft. 
The columns are held in position at top by longitudinal and trans- 
verse steel girders of I section, and by girders of the same section 
fixed to the sides of the vessel, and on the top longitudinal and 
transverse girders is placed the wheelhouse, with handwheel to the 
steam stearing gear on deck. The engines for propelling the 
vessel and for working the elevating deck are three horizontal 
triple-expansion, all of the same design and siz3, having cylinders 
9in., 14}in., and 24in. diameter, with 18in. stroke, All three are 
placed in one compartment in the centre of the hull. Two are 
placed athwartship, one of them driving the line of shafting that 
runs fore and aft and works the port screws at both ends of vessel, 
while the other drives the shafting for the starboard screws, The 
third engine is placed between the other two, with pistons worki 
fore and aft, driving a line of shafting which runs athwartsbip, an 
is connected by spur and bevel wheels with two lines of fore and 
aft shafting on either side of the vessel ; these are to each 
of the vertical screws for moving the ry deck. The vessel 
accommodates 300 passengers and eight loaded carts with 
horses; or 700 passengers alone. It plies across the river 
between a recess on the north side, and two dolphins on the south 
side, and has proved a perfect success in every way. The Trustees 
bave also a row-boat passenger ferry across the mouth of the 
Kelvin at its junction with the Clyde at Govan Ferry. The Ren- 
frew Burgh authorities maintain a steam vehicular ferry across the 
river at Renfrew, and Lord Blantyre one at Erskine. e number 
of passengers conveyed across the river at the different ferries 
belonging to the Trustees for the year ending 30th Jane, 1894, 
was 8,849,220, and of vehicles, 233,167; and the gross revenue 
derived therefrom amounted to £18,735 33, 4d. The charge for 
crossing is one halfpenny for each passenger ; but a single- 
journey tickets are sold for sixpence. In April, 1884, the Clyde 
Trustees established a service of harbour passenger steamers, each 
called Clutha—the Gaelic name of the Clyde—to ply between 
Victoria Bridge, Glasgow, and Whiteinch, a distance of 34 miles, 
These steamers, now ten in number, are twin-screw, 74ft. to 102ft. 
long by 18ft. to 17ft. beam, carrying from 235 to 360 passengers, 
They ply at ten minutes’ intervals, at the fare of one penny for the 
whole distance, and call at the various intermediate stations on 
both sides of the harbour. During the year ending 30th June, 
1894, they carried 3,376,425 passengers, with a gross revenue of 


£14,068 8s. 9d. 
(To be continued. ) 








NEW PRIZES FOR MOTOR CARRIAGE COM- 
PETITIONS. 


In the belief that the invention and perfection of the vehicle 
motor is destined to work a revolution in road transportation, and 
with a view of stimulating invention along that line, the - rietors 
of two papers, one in America and the other in Eng , have 
offered substantial cash prizes to be given to the winners in two new 
races. In America the Chicago Times-Herald offers 5000 dols, to 
be awarded ina race between Milwaukee and Chicago ; and in 
England THE ENGINEER offers one thousand guineas—5000dols.—to 
the winners in a race to be held in some place in Eagland, which 
will be decided upon later. The Times-Herald contest will take 
place about the lst of November, and definite details as to the 
exact date of the contest, with such regulations concerning it as 
may be decided upon, will be soon announced. The first prize will 
be 2000dols, and a gold medal, the same being open to the com- 
petition of the world ; second prize, 1500 dols., with a stipulation 
that in the event of the first priza being awarded to a vehicle of 
foreign invention or manufacture, this prizs shall go to the most 
successful American competitor ; third prize, 1000 dols.; fourth 
priza, 500dols. The third and fourth prizss are open to all com- 
petitors, both foreign and American. 

Over twenty-one American inventors have already notified the 
Times-Herald of their intention of competing. The present 
indications are that there will be not less than fifty and possibly 
double that number of vehicles intered in this race, It is too 
early to state how many French and German manufacturers will 
enter the lists, but itis probable some of the priz> winners in the 
recent Paris-Bordeaux contest will endeavour to gain additional 
prizss. It is likely that the Daimler motor, which has proved eo 
successful in both of the competitions held in France, will be used 
on several of the carriages. e offer of the Times-Herald is made 
with no intention of starting a “ horseless carriage fad” or of 
romoting a craze in this direction, but it is the opinion of the best 
mechanical experts that the inventive genius of the world is in a 
fair way to solve the problem of propulsion on roads by 
mechanical means, if it isnot already solved. America is a country 
of magnificent distances, and its resources can never be utilised to 
the greatest advantage until the mechanical genius of the 
country has brought transportation to the highest possible develop- 
ment. 

For some time past THE ENGINEER, of London, has urged the 
repeal of such provisions of the existing Acts of Parliament as pre- 
vent the use of light vehicles propelled by steam or other power on 
the public roads of the United Kingdom. On July 20th, Mr. Shaw- 
Lefevre introduced the Bill in the House of Commons designed to 
facilitate the introduction of horseless carriages in England, and 
when he explained the matter, not a single member objected, 
which was the more remarkable considering how hard it is to 
overcome British conservatism. 

THE ENGINEER believes that the introduction of the automobile 
— into England would throw open a new branch of trade, so 
that the start which continental engineers have made may not be 
allowed to interfere unduly with the home industries of Great 
Britain. It has, therefore, offered the sum of 1000 guineas in 
two or more prizes for public competition upon one of the main 
roads of the kingdom. The rules and details of the competition, 
and the names of the gentlemen who have consented to act as 
judges, will be given out at an early date, and will be duly 
announced in these columns, 

The carriages driven by petroleum now cost a cent, or one and 
one-half cents an hour per horse-power to drive them, so that even 
for a long journey the cost for fuel is not very great. The first cost 
of an automabile carriage is about 1000 dols., not much more than a 
carriage. Hardly any one would care to run a machine carriage 
more than ten hours a day, the cost being 50 cents a day for fuel, 
or 15 dols. per month. Under favourable circumstances a 
horse cannot be kept in a large city like New York or Chicago for 
less than about dols. to 35 dols, per month, Because motor 
vehicles for common roads are practicable in France and England, 
it does not necessarily follow that they would be in America, The 
roads in those countries are almost perfection ; but in this country 
a fairly good road is the exception—i.e., roads that are good the 
year round. Between the mud of the rainy season and the rough- 
ness when this mud is frozen, there are long periods of time when 
the petroleum carriage would have great difficulty in transporting 
passengers or freight.—Scientific American, 











Ir is announced that the Canadian Sault St. Marie 
Canal will be opened for traffic on August 15th to vessels drawing 


ding system is a small valve placed in the i leading 
from the boiler to the intercepting valve. Through this pipe live 
steam is admitted by the engineman to the back of the emergency 
valve, which causes the engine to work simple, high-pressure steam 
being used in the low-pressure cylinder. The special valve men- 
tioned is put in this pips in such a position that when the reverse 
lever is in the corner notch of the sector—as or when the engine is 
working hard—the reach rod rests on the valve stem and opens the 


special valve. As soon as the lever is thrown farther back—the 
engine working more easily—the reach rod is withdrawn from the 
valve, which then closes automatically. The object of this is to 


prevent the engine from being worked as a simple engine when it 


1s meee | so easily as to make this unnecessary, while when work- 
i as a simple engine. e engine is of the 
n-whee! 


four-wheel leading truck or ie having wheels 2ft, 6in. diameter, 
The cylinders are 19in, and . diameter, and 24in. stroke. The 
boiler has the extended wagon top with radial stayed fire-box, and 
carries 200 1b. working steam pressure. The tubes have a heating 
surface of 1782 square feet, and the fire-box 140 square feet, or a 
total of 1922 square feet. e grate area is 31°6 square feet. The 
total weight of the engine is 143,000 lb., of which 115,000 1b. are 
on the driving-wheele, 

Automatic teleph ge.-—A telep exc system, in 
which each subscriber can put himself in communication with any 
other subscriber has recently been put in service. Similar systems 
have before been devised, but have had connections between the 
live terminals of all subscribers, thus entailing an enormous com- 
plication, which is divided in the new Callender system. The 
subscriber’s apparatus resembles the ordinary box, with receiver, 
transmitter, and call be but has the addition of two dials 
numbered 0 to 9, with a pointer to each. ‘Two dials suffice for an 
exchange bearing 99 telephones, three for one bearing 999, and four 
for one bearing 9999, If the subscriber wishes to communicate 
with No, 65, he moves the pointer of the left-hand dial to 6, and 
that of the right-hand dial to 5, then pulls the lever handle at the 
side of the box, and in 12 seconds the bell rings once if connection 
is made or twice if No. 65 is may talking with another sub- 
scriber, The sending of the call influences a circuit selector 
which cats in one of the connecting mechanisms not then in use, 
while a numerical receiver registers the number called for, which 
numberis thenselected by acircuit closing agent, and is then connected 
with the number by which the call was sent by means of a special 
switch. When this is effected the call bells on the instrument of 
the two subscribers are sounded, notifying that the communication 
is complete, The several become inoperative as soon as their 
special fanctions are performed, and are then ready to repeat 

eir operations for another call. By this system the costly and 
complicated switchboards and the army of operators required to 
make the tions at a large central exchange are 
entirely done away with. 

Brick paving.—A material which is being very extensively used, 
and with very satisfactory results, for street paving, is a specially 
—_ hard = oe ray ee = a — surface, are not 

ippery, sus t very little wear and are o 4 appearance, 
besides being easily cleaned. The bricks are laid in one or more 
courses according tothe character of the traffic over them, and on 
a foundation o graded gravel on a bed of 


, With six 1 bop bei , 5ft. Zin. diameter, and a 


+, 








well rammed and 


concrete. The joints are filled with a tar or cement front. Care 
is required to ensure uniformity in the ox of the bricks, as 
soft bricks will wear rapid] cause rats or holes, In one case 


bricks which had borne a Leary traffic for over two years still 
— their original surface, and the edges were but little 
spalled. 

Bicycle roads.—The remarkable growth of the practice of bicycle 
riding is having effect upon city and country highways. Special 
‘ bicycle _— ” have in some cases been constructed through 
suburban districts to pleasure resorts, special routes of streets are 

ved with asphalt to afford access to parks, and country roadsare 
in some cases improved to meet the demands of the bicyclists. An 
saath o gonganed beteninn Utine-nod Dtanehes, & dient 
asp’ is pro een and Milwaukee es, ani 
in New York city it has been proposed to build an iron stracture 
of the same character for the use of the thousands of business men 
clerks, salesmen, &c., who ride to and from their homes and offices 
on bicycles. A fare would be charged, and the bicycles could be 
left at the ‘‘ stations” during the day, under care of attendants. 








THE IRON, OOAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

THE improvement that has of late characterised this market is con- 
tinued, and this week is assisted by the excellent reports from 
Scotland and the North of Eogland. It is understood here that 
since March pig iron in Sco’ has, by slow recoveries, advanced 
on the average 3s, 2d. perton. This is not a very large increase, 
but it has been steadily ed, and is already being reflected in 
this district, Midland delivered here have advanced on the 
minimum of three months or so ago nearly dog ton, the 36s, 6d. 
which was the earlier quotation for Derbys! a Fe having now 
become 40s,, and in some cases even 4s, nomi Northampton 
pigs this week are 393. to 40s., less 24 per cent. discount, and 
Lincoln forge pigs are 41s, to 42s, net cash. It is in consequence 
of these higher prices for pigs that the finished iron makers are 
demanding more money. Hematites are sagen at 55s. to 57s. 6d. 
for foundry sorts delivered here from Wales and the West Coast, 
and malleable hematites for best foundry purposes, say from 75s. 
to 80s. delivered. Staffordshire pigs are to 603, for hot air all 
mines, 39s. to 403, for part mines, and 363, 6d. for common. An 
excellent demand exists for , and sellers, anticipating a 
further rise, do not care to book far forward. If the increased 
sales become more pronounced additional furnaces are almost 
certain to be blown in in the Midland districts, Sheets 
are the description of manufactured iron which still lead the 
market, and makers are so busy that it is almost impossible to 
promise date of deliveries. The character of the Board of Trade 
returns showing an increase in the bg of iron and steel last 
month of over 52,000 tons compared with July, 1894, and an 
augmentation in values of nearly £56,400, has had an excellent 
effect on this market, and has added to the previous hopeful tone. 
The exact export figures were 280,762 tons, valued at £1,567,243 
this July, against ,478 tons, valued at £1,499,874 a year ago. 
Thus there is an increase of 22 per cent, in quantity, and 4 per 
cent. in value, 

Prices this week stand at £6 10s, for sheets, singles; £6 15s, to 
£7 doubles, and £7 10s. to £7 15s. lattens. ese are, as 
concerns doubles and lattens, an advance on the former minimum 
of 17s. 6d. to £1 per ton. Galvanised co’ ted sheets continue 
at £10 5s, to £10 10s, now, an advance of 10s, on the minimum of 
three months ago. Hoops are quoted £6 5s., and gas-tube strip 
£5 5s, per ton. Sash iron is £7 5s. at works, and £9 for best 
qualities, Channel iron is £6 to £6 10s. per ton. Favourable 
comment was evoked this Thursday afternoon by the annual rt 
of Messrs. Knight and Crowther, the well-known thin sheet iron 
makers of Kidd shows a profit, incl £2154 





14ft. of water and under, 





is built of steel, with iron decking divided by thirteen bulkheads, 





which 
brought from last year, of £8316, A 6h per cent. dividend is 
recommended on the preference shares, 7} per cent, on the ordinary 
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chars, and £528 is carried forward. The company’s reserve now 
nds at £9000. 

stanterest is exhibited here in the report that Messrs, Cramp and 
Co., the great American shipbuilders, are la: down works for 
the manufacture of iron and steel rails at Philadelphia, with the 
object of commencing a trade with England and Europe generally. 
It is alleged that two test shipments of steel billets and rails 
already made have met with encouraging success, More accept- 
able to local ironmasters is the information that a large amount of 
railway material is to be ordered at an early date in this country 
by the Brazilian Government, for the purpose of re ig destruc- 
tion caused during the late revolution. One of the ordering 
officials is said to be already in Europe. The local steel works are 
all well situated in the matter of orders, and prices are rising. 
The Staffordshire Steel and Ingot Iron Company quote this week : 
—Bridge and tank plates, £5 103; boiler plates, £6; angles, 
£5 5s.; tees and channels, £5 10s,; and shafting bars, up to large 
sz9s, £5 15s, all at makers’ works. 

The following notice was posted on Charge daring the after- 
noon:—At a meeting of the Unmarked Bar Association at the 
Midland Hotel oe ees was unanimously resolved to 
advance the price of unmarked bars 5s, per ton. Signed Samuel 
Hiogley, chairman, Henry Mantle, honorary secretary. 

The final arrangements for the gathering of the Iron and Steel 
Institute here next week show that on Tuesday pave ee open- 
ing day—the Mayor will give a reception at the Council House, for 
which about 1800 invitations have been issued. On the following 
day 250 members and friends will visit Worcester, and arrange- 
ments have been made for parties of twenty to fifty to visit Lord 
Dadley’s Round Oak Works, Sandwell Park Colliery, the Small 
Arms Factory, and other places of interest. The same evening the 


present being secured. A continued steady gy in the 
= erally is shown in the returns of the engineering 
rades union societies, For the cna ang further decrease 
in the number of unemployed members has been checked o' to 
—- gping on in various districte—a strike in the shipbuilding 
e of North Lancashire, with respect to boilermakers doing the 
work which it is contended the fitters should do, responsible 
for a large number of unemployed members on the ks of the 
societies. The ted Society of Engineers, as a result, re- 
o- a slight increase in the aggregate of unemployed members, but 
his does not appreciably affect the general average, which remains 
at about 6 per cent, of the total membership. In the Manchester 
district the position is gradually improving, the returns showing that 
more work is coming forward, patternmakers and smiths having 
been in increased demand, and becoming somewhat difficult to get, 
whilst the local a list has shown a marked decrease, 
there being now only 5 per cent. of the local membership on dona- 
tion benefit, which, as will be seen, is less than the average for the 
society generally, a state of things which has not occurred for 
some time past. In the Steam Engine Makers’ Society there is no 
appreciable change in the number of unemployed members, which 
remains at about 3 per cent. of the total membership of the society. 
The reports received from the various districts throughout the 
country as to the state of trade indicate a slow but steady improve- 
ment, the prospects generally being better than they have been 
for some time past. Stationary engine builders, machinists, and 
machine tool makers are fairly well engaged ; locomotive builders, 


order for a 4000-ton Clan liner from Messrs, Cyzor, Irvine and Co, 

It will be remembered that this firm placed the order for the Clan 

Menzties with the Barrow Company last month. The new order isa 

mea of the latter, and the steamer will be named the Clan 
ndsay. 

The coal and coke trades remain quiet. There is no increase in 
consumption, and pricesshow no change. The demand on shipping 
account is very small. 

Shipping shows a rather better return this week. The exports 
from West Coast ports have been 9118 tons of pig iron and 8783 
tons of steel, comparing with 5428 tons of pig iron and 4904 tons 
of steel in the corresponding week of last year, a decrease of 3690 
tons and 3879 tons res ively. The aggregate shipments this 
year have totalled up to 182,222 tons of iron and 197 tons 
of steel, comparing with 235,091 tons of pig iron and 237,917 tons 
pa sae a decrease cf 52,869 tons of pig iron and 15,720 tons of 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Since Bank Holiday the pits have made about an average time, 
although the demand upon the output has not been quite so good 
as it was. This, of course, has caused stocks at the pits to accumu- 
late considerably, while the most careless observer who goes by 
rail cannot be ignorant of the supplies in the railway a 
A ber of disputes in the lous coalfield cause considerable 





although not at present very busy, report a brighter outlook for 

the future, and marine centres, as a rule, are in a better position. 
Messrs, Nasmyth, Wilson and Co., of Patricroft, have just com- 

pleted for the Cambrian railways several specially designed tank 





Local Committee will give a reception at the Botanical G ; 
Edgbaston, near Birmingham. The business meetings will close on 
Thursday, for which se with Friday—other excursions, 
including a visit to Warwick Castle and reception by Lord Warwick, 
are arranged. 

Mach satisfaction has been created in Birmingham by the con- 
ferrence of a knighthood upon Mr, Thomas Martin, who came to 
England with the Shabzada, as the agent of the Ameer, and who 
with Sir Salter Pyne has been prominently concerned in intro- 
ducing workshops and other evidences of Weetern civilisation into 
Cabul, Sir Thomas, who is only 45 years of age, is a Birming- 
ham man, the son of a well-known Birmingham merchant, now 
deceased, and at the age of 25 was despatched to Calcutta in 
1874, as the accredited a of a first-class firm of English 
engineers. But he soon evinced a courage and enterprise which 
far outran the methods of his employers, and as Messrs. Martin 
and Co, he has on his own account since been entrusted with some 
of the largest waterworks, railway, and other engineering con- 
tracts ever given out by the Indian Government. Twelve years 
ago Sir Thomas’s reputation had become so established as an 
engineer, a political pioneer, and an Indian financier almost unpre- 

ented, t the Ameer applied to him to conduct some 
negotiations with British firms for the supply of machinery and 
armaments, and his success was such that the Ameer appointed 
him his permanent agent, with a result that all the world knows, 

The Staffordshire operative chain makers lost the bogus certifi- 
cate case which they brought at the recent county assizes, but 
they have since met and declared by resolution that this circum- 
stance only strengthens their demand that the Board of Trade 
should take steps to compel all rigging, hoisting, and crane chains 
to be tested on public testing machines, the same as is now required 
by the Admiralty. They assert that only in this way can an end 
be — — practice of sending out untested chains with bogus 
certifica 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The position generally throughout the iron trades 
of this district continues satisfactory. though as regards 
actually new business there is perhaps not so very much j st now 
coming forward, both makers and manufacturers are with few 
exceptions eo well sold that they are very independent, and the 
probability is that buyers, who are holding back, will have to pay 
still higher prices when they come upon the market. Some of the 
pig iron makers are as fully sold as they care for the remainder 
of the year, beyond which they are not disposed to go, and iron 
they havo to offer is here and there surplus lots resulting from 
consumers not taking all they bought. Finished iron makers are 
in a better position as ls the weight of orders on their books 
than bsg Baw 7 been during the last three or four years, and they 
are now beginning to take a firmer stand than they have been doing 
for some time past. 

The attendance on the Manchester Iron Exchange on Tuesday 
showed a decided improvement upon recent markets, and 
although business, taking it all through, is still not more than 
moderate, a fair inquiry with an increased weight of buying was 
reported in many quarters. For pig iron prices were very strong, 
with a farther upward move in some cases. Local and district 
brands are without quotable change from last week, but they are 
very firm at fall rates, 433, 6d., less 24, for foundry Lancashire, 
38s, 6d. for forge, and 40s. for foundry Lincolnshire, net cash, and 
44s, to 453, for foundry Derbyshire, net cash, delivered Man- 
chester, being the minimum quotations. For outside brands 
prices are about 6d. higher than last week, good foundry Middles- 
brough not now being quoted under 45s, 4d., with special brands 
45s, 10d., net cash, delivered Manchester; Eglinton, 463. 64.; 
Glengarnock, 47s,; and Gartsherrie, 483. 6d., net prompt cash, 
delivered Lancashire ports, with about 2s, more for Speer dock 
quays, Manchester, and a moderate business is reported at last 
week’s maximum rates, which buyers were not then prepared to 


give. 

In the finished iron trade makers are all getting better off for 
work, especially in bars and sheets, whilst there is also more doing 
in hoops, Makers are consequently more independent about 
prices, and although Lancashire bars are still obtainable at 
£5 2s, 6d., there is a steady movement towards £5 5s., which is 
already the quotation in some instances ; it is exceptional where 
Staffordshire can now be bought under £5 5s.; sheets are firm 
at £7 to £7 23, 6d.; in hoops there is a stronger tone, but no 
change in list rates, which remain at £5 15s, for random to for 
special cut lengths, delivered Manchester district, with 2s, 6d. less 
for shipment, 

Nut and bolt makers have a fair amount of orders on their 
books, and are firmer in their quotations, although as yet they 
are not able to secure any appreciable advance, 

In the steel trade the position shows some slight improve- 
ment, and for hematites, in which there is rather more doing, 
prices have been advanced about 6d, per ton, good ordinary 
foundry qualities now being quoted 53s, to 533, 6d., lees 24; 
ordinary steel bars average about £6, and £6 2s. 6d. is now being 
got for steel boiler pay delivered Manchester district. 

In the metal market a moderate business is reported, and the 
further upward movement in raw material has caused an 
advance to be made in the list rates for manufactured 8. 
Brass wire and brass and copper sheets have, as previously 
announced, already been advanced, and all the other descriptions 
have now been put up 4d. per lb., the present list rates for 
delivery Manchester district being as under :—Solid drawn brass 
boiler tubes, 6}d.; brass surface condenser tubes, 7}d.; copper 
tubes, 74d.; brazed copper gas and steam tube, 7}4.; brazed brass 
gas tube, 7d.; brazed brass machine tube, 6id.; brass wire, Bhd. 
copper wire, 63d.; rolled brass, 54d.; sheet brass, 64d.; yellow 
metal condenser plates, 5d. per 1b, 


The tion throughout the engineering trades goes on steadil 
improving, most branches getting better off for work, amen 4 
there is still an absence of sufficient general activity to enable any 


appreciably better prices to be got upon new orders that are at 





tives for mixed traffic. These engines, which are four- 
wheeled coupled, with large wheelsin front, and have a four wheel 

i bogie, are the first tank engines that have been placed 
e Cambrian railways. The firm have also supplied a com- 


upon 
and pumps, with all the requisite 


plete plant of boilers, 
gearing for the new sewage works just opened by the Escles Cor- 

ration. One of the pumps is to raise 375,000 gallons, and two 
other pumps 70,000 gallons each per hour. 

Some time back I noticed a new design of hydraulic baling 
and finishing press, the ‘‘ Octopus,” which had been sent out to 
India by Messrs. Nasmyth, Wilson. I may add that they have 
now a number of these in operation in various Indian cotton fields, 
and are at present e upon orders for further rresses of 
the same type. They have just received very satisfactory reports 
as to the working of the presses already in operation, the output 
from the 5001b. and 6001b, presses being 34 bales S hour. The 
bales from the 500 lb. pee measure 8} cubic feet, and those 
from the 600 lb, presses 10 cubic feet out of the press, or what is 
known as ‘ship measurement.” Notwithstanding this great com- 
pression, the bales have no hard side, either top or bottom, with 
the result that when placed in the market the sampling of the 
cotton is perfect. Another important feature of these presces is 
that, owing to the fact that the bales are finished in one operation 
without being transferred, as is necessary in some cases, they 
retain a perfectly rec’ shape, which is a t advantage 
in shipping, and is frequently a matter of consideration in the 
— 

o improvement can be reported throughout the coal trade 
either as regards prices or demand, very few collieries work- 
ing more than about half time, and the excessively low price 
ruling for inferior descriptions of fuel is compelling colliery owners 
here and there to temporarily close altogether some of the common 
mines. The better qualities of round coal suitable for house fire 
— continue in only the slowest ible request, with quoted 
ist rates nominally unch: at about 10s. to 10s. 6d. for best 
Wigan Arley, 8s. to 83. 6d. for Pemberton four-foot and seconds 
Arley, and 7s. to 7s. 6d. for the lower qualities of house coals. 
Common round coal for steam and forge purposes remains a com- 
plete drug upon the market, with prices extremely weak and 
pe. pee — to the excessive competition of surplus supplies ; 
good ordinary descriptions of steam and forge coals not averaging 
more than 63. per ton at the pit mouth. The limited output of 
engine fuel moves off moderately well, but there is no scarcity 
of supplies, considerable quantities being now offered in this 
district from Yorkshire, and prices are not more than maintained 
at about 33. to 3s. 64. for good ordinary slack, with best descrip- 
tions quoted 4s, 6d. to 5s. per ton at the pit mouth. 

In the rpg bere business continues on a most unsatisfactory 
basis, and only obtainable at excessively low-cut prices, 7s. 3d. to 
7s, 6d. representing about the average for ordinary descriptions of 
steam coal, delivered at the ports on the Mersey. 

The reports which have appeared in the daily papers recently 
with d to disputes that have arisen between the miners and 
the owners in this district would seem to est that pro- 
pesals are again under consideration for the formation of a 
Conciliation Board for dealing with disputes in the Lancashire 
district. The only ground for these reports, however, is that the 
secretary of the Miners’ Federation wrote about a month ago to 
the secretary of the Coalowners’ Federation, suggesting the re- 
opening of the negotiations for establishing a Conciliation Board, 
but Mr, T. R. Ellis replied that the coalowners were of opinion 
that sufficient machinery already existed for dealing with . 
and it was therefore unnecessary to form a special Board of Con- 
ciliation. Since this communication there bave, of course, been no 
Notwithstanding, however, 


further steps taken in the matter. 
by the coalowners, the 


this renewed rejection of their pro 
miners are still convinced of the desirability of having a Concilia- 
tion Board for Lancashire, to which all disputes could be referred, 
and it is not improbable there may be a considerable number of 
these in the immediate future. 


Barrow.—There is a firm tone in the hematite pig iron trade, but 
the market does not show buoyancy in sympathy with other classes 
of iron, This is accounted for by the fact that too much hematite 
iron is going into stock in the Furness district, iron for which 
there are at present no customers. Makers, however, still quote 
46s. for mixed Bessemer numbers net cash, and warrant iron is at 
45s, 74d. net cash sellers, 1d. less buyers. Thirty furnaces still 
remain in blast, compared with thirty-four in the corresponding 
week of last year. 

Tron ore is depressed in tone, and raisers are doing very little 
business either on local or outside account, Prices are, however, 
firm at 93s. per ton for ordinary sorts net at mines, 

In the steel trade there is very marked depression. Orders for 
rails are quiet, and makers hold very few contracts. There has 
been a better inquiry for plates, but even local orders have gone 
past local makers. At the Barrow Steel Works, owing to a diffi- 
culty with the men on a question of wages, the works are closing 
this week for an indefinite period. @ men have up to now 
refused to act in harmony with the award given three or four 
months ago by Mr. Jeremiah Head, which arranged for a 10 per 
cent. reduction on the average earnings of the men, and they claim 
that this reduction is too severe, especially in view of the fact 
that the works have bzen so indifferently Cy ee for so many 
months past. The men this week, through their leaders, have 
approached the management, but their overtures are for the 
moment too late, as arrangements for the closing of the works 
have proceeded so far that belting has been taken down, engine 
packing removed, and other work done in view of a prolonged 
stop In anticipation of this page, orders have lately 
been declined, with the consequence that there is nothing on the 
books to go on with. Under the most favourable circumstances 
the works cannot make another start for a month or six weeks. 
The position is, therefore, a very grave one for Barrow, especially 
as in the district of the steel works much distress has hitherto 
prevailed, owing to the very erratic way in which work has been 


on, 
builders and engineers are short of work. The Naval Con- 
struction and Armaments Company has, however, secured another 


embarrassment, though they do not materially affect the 
eneral business. In one or two instances the questions in 
ispute are capable of exceptionally easy adjustment; yet not- 
withstanding the scarcity of employment, and the miners 
who have none at all, the workers show stubborn disinclina- 


tion to to any changes in the methods «f workirg with- 
out an alteration in terms, which would practically make coal 
getting still dearer. At one important colliery the Parkgate seam 


was practically closed all last week, throwing a considerable number 
of men out of employment. The tonnage of coal sent to London 
by both routes has Tee much under the average, according to 
agents’ reports. It is admitted, however, that merchants’ stocks 
are abnormally low. Coalowners, consequently, do not press cules, 
it being pretty freely held that the first indication of cold weather 
will lead to a better demand with higher prices. Best Silkstones are 
from 83. to 9a. per ton ; ordinary, from 7s. to7s. 6d. per ton; Barnsley 
house, from 7s. to 8s. per ton; Flockton, from 7s. to7s. 6d. per ton ; 
thin seam coal, from 6s, 6d. per ton. A considerable tonnage is being 
sent to the Humber ports, and the railway companies maintaining a 
steady average demand, the large collieries of the district are well 
occupied in this class of fuel, with the result that the stacks so pro- 
minent in the weg tases at the beginning of the season have 
now disappeared. @ pits in the Barnsley field are increasing 
their importance in the export business, the monthly statement 
issued by the Hull Chamber of C ce showing that twelve 
Barnsley collieries did three-fifths of the whole Hull trade in 
July, whilst seventeen sent over two-thirds. Proprietors of 
small collieries continue to find their position very difficult, and it 
is evident that the difficulties of working the minor undertakings 
are certain to increase. In export trade Barnsley hards are 
steady at 6s. 6d. to 7s. per ton; Parkgate and seconds from 63. per 
ton; manofactaring fuel qaiet at 4s, to 5s. per ton for screened 
slack; pit slack, from 2s. 6d. per ton; smudge can be had as low as 
9d. per ton. More is doing in gas coal, at from 63. to 7s. per ton. 
Coke, not in great ae makes from 7s, to 8s, per ton. 

Daring July, 241,856 tons of coal were forwarded to Hull, being 
an increase of 20,656 tons as compared with the corresponding 
month of last year. Denaby Main, Elsecar, Aldwarke Main, 
Manvers Main, Carlton Main, and Thrybergh Hall Collieries sup- 
plied 93,392 tons of the whole ; the weight sent from these pits in 
July, 1894, being about 21,000 tons less. Business with Grimsby 
is also well maintained, but only a slight tonnage has been sent to 
Goole. The foreign coal trade duriog July represented a weight 
of 126,959 tons, against 107,064 tons in July of 1894; while for the 
seven completed months of the year it was 497,473 tons, against 
404,364 tons in the corresponding period of 1894. Sweden and 
Norway is by far our biggest customer, taking last July 47,511 
tons, against 33,137 tons in July of 1894. The next in importance 
is North Russia with 42,461 tons, against 33,451 tons; then 
Germany with 13,092 tons, against 16,827 tons ; and Holland with 
1616 tons, against 6310 tons, 

The Board of Trade returns for July are more encouraging, so’ 
far as the industries of this district are concerned. Increases are 
reported in the export of pig and bar iron, railway material, steel 
wire, hoops, sheets, boiler and armour plates, manufactures of steel 
and iron, plate and plated and gilt wares, hardware and cutlery, 
railway carriages and trucks, e United States trade in hard- 
ware and cutlery, although considerably larger than in 1854, is still 
short of the business reported in July, 1893. More is now being 
done with South Africa, more particularly in mining machinery, 
tools, engines, and similar goods. A distinct improvement is noted 
in Australasia in cutlery and hardware, and in mining tools and 
machines, 

A firm tone is maintained in iron, and it is possible that the 

rices quoted while this is written may be exceeded in a few days. 
Fiemotites ane strong at 51s, 6d. to 53s. 6d. per ton ; Bessemer 
billets remain unchanged at from £5 7s, 6d. per ton, with a more 
active business ; common forge iron is at 37s. 6d.; bar iron at 
manufacturers’ works, £5 10s. In the heavy material trades the 
foreign orders anticipated in war material come in but slowly. 
Several good lines, chiefly in tools, have been received from China 
and Japan, There is much more doing in steel and files, with a 
desire to obtain better prices, which, if this increased business is 
maintained, are protty certain to be secured. A good deal more 
work is being received in the engineering shops, and the boiler- 
makers are very well employed. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


Tue revival of trade progresses very satisfactorily, and this 
week, notwithstanding that a number of ironmasters and merchants 
have been absentees, paying their devotions to St. Grouse, business 
has shown more animation than at any time during the last two 

ears ; in fact, quite a large amount of buying and selling bas 
oe going on, and further advances in pig iron prices have been 
made, 3d. being the extent as far as regards Cleveland pig, and 9d. 
as regards hematite iron, and sellers have been able to secure their 
higher quotations. 7 

Consumers and shippers have shown themselves very anxious to 
purchase for unknown delivery, as they do not expect to be able to 
purchase on more favourable terms than those at present ruling, 
and they would have bought much more freely this week than 
they have done if makers had been prepared to accommodate ther. 
There is no doubt that Cleveland pig iron is relatively cheap, com- 
pared with similar descriptions made in other districts, and makers 
have room to put on at least a couple of shillings more, and still 
compete successfully with other districts. The reason that Cleve- 
land iron is comparatively so low is that the competition among 
the makers thereof has been very keen, and second hands have also 
entered into the competition. Scotch iron is generally between 4s, 
and 5s, per ton above Cleveland iron, that being the amount it 
costs to deliver Cleveland iron to the Scotch consumer, but now 
there is a difference of about 9s. per ton. Better prices than are 
now realised ought to be obtained, jally as for four months 
past the consumption has exceeded the production, and also as 
makers are now well — with orders and have good prespects. 

The price of No, 3 Cleveland G.M.B. pig iron has been raised to 
36s. 6d. per ton for early f.0.b. deliveries, and merchants who at 





the beginning of the week would accept 363, 14d., are now indis- 
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posed to sell under the re that makers are asking. Buyers in 
plenty would give 363. 6d. for deliveries to be made up to the close 
of the year, but makers generally have not seen their way to accept 
this when the tendency in values is so markedly upwards. C) 
steady advance in warrants has considerably strengthened the 
market all round, and has brought more speculators into the 
market, which is not a desirable feature, but which cannot be 
avoided when there appzars to be a good chance of dealing 

rofitably. It would seem to be believed that those who 
ae warrants now cannot get wrong, and will stand to make 
a fair profit later on in the autumn season, Cleveland warrants, 
which in the middle of last week were down at 36s., have touched 
33s. 1ld. this week. The stock of Cleveland pig iron in Connal’s 
public warrant stores on Wednesday evening was 130,776 tons, 
this showing an increase of 1262 tons for the month. This is a 
satisfactory change from the large increeses that have for some 
months been reported. Partly ia sympathy with the advance in 
No. 3, and partly because the demand for them is better, other 
qualities of Cleveland pig iron have teen raised in value, No. 1 is 
383., No. 4 foundry 353. 6d., gray forge 343. 64., mottled 34s., and 
white 33s. 6d., all for early delivery. 

Tbe shipments of pig iron from the Tees continue above the 
average, as they have been for the last five months, probably 
owing to the cheapness of the ircn made in the district. Ia no 
similar period in the history of the trade have the exports been 
anything like so large as they have been since the commencement 
of April. Up to Wednesday night they amounted this month to 
48 600 tons, as compared with 47,425 tons last month, and 34,262 
tons in the corresponding month of last year to 14th, 

The most satisfactory improvement has been jin the hematite 
pig iron trade of the North of England, but there is room still for 
a further increase in price, seemg that the iron made in this 
district is relatively cheaper than that produced in Cumberland 
and e'sewhere, and it is owing to its cheapness that there has been 
such a large and increasing demand for it abroad. The reduction 
of the production at the same time that the requirements have 
increased has strengthened the position of the ironmasters con- 
siderably, for their stocks are now understood to be decreasing. 
Four farnaces which were producing this description of iron have 
within the last month been blown out, and one at the Normanby 
Ironworks has been stopped temporarily, the top of the furnace 
having fallen in, and there is some difficulty in promptly getting 
materials to carry out the repairs. Few makers will sell 
No. 1 hematite pig below 45s., and mixed numbers are 44s, 3d. 
The prospects are very encoureging, as the steel trade is 
favoarably situated. Rubio ore is generally quoted at 12:. 44d. 
per ton delivered on the Tees. A few days ago the s.s, Golden 
Cross delivered a cargo of 4200 tons of manganiferous ore from 
Ergosteria at Newport-on-the-Tees. This is by far the largest 
cargo ever delivered so far up the Tees. The vessel drew 23ft. of 


water. The cargo was for account of Messrs. F. Dupré and Co., 
of London. Coke prices are firm, 133, to 14s. per ton, f.o.b., being 
quoted. 


Mr. A. S. Keith, who for many years was epgineer at the 
Normanby Ironworks, Middlesbrough, has accepted a similar 
position in connection with the Skinningrove Ironworks, where two 
farnaces are being tuilt, Mr, Outhwaite, who has been for several 
years with Messrs. Bolckow, Vaughan, and Co., at Eston furnaces, 
has been appointed engineer for Messrs. Walker, Maynard, and 
Co , at the Redcar Ironworks. 

The demand for steel is improving, and more especially is this 
the case in regard to plates and angles, there being a large amount 
of work proceeding at the shipyards, and good orders are also in 
reserve. There is more disposition than for several years to order 
new vessels, because freights are more favourable. That there is 
more activity in chartering is spparent from the fact that the num- 
ber of vessels laid up is rapidly decreasing ; in fact, in this district 
there are not half of what were idle inthe earlysprirg. The price 
of steel ship plates is £4 17s. 64.; of steel boiler platee, £5 17s. 6d.; 
and of steel ship angles, £4 153. per ton, all less 24 per cent., and 
f.o.t. Very fair orders have recently been booked in this district, 
especially for India, and exports to that quarter have been very 
good this month, as they have also to Western Australia. But 
competition is still keen, for other districts do not appear to be so 
well situated as North of England makers, and heavy steel rails 
can be had at £3 12. 6d. net at works. 

The finished iron manofacturers still have reason to complain of 
the slackness ; but competition with steel is against them, and 
advances in prices cannot generally be secured, though producers 
have to pay more for their pig iron. Messrs. John Abbot and Co., 
of the Park Ironworks, Gateshead, one of the oldest of the 
finished iron manufacturing firms on Tyneside, will pay a dividend 
for the Jast financial year at the rate of 24 percent. During the 
first half of the year the prolonged strike of moulders and 
patternmakers prevented them working frofitably; but in the 
second half they bave been more fortunate, despite a decreased 
output and low prices. 

Mr. Harry A, Wood, manager of Messrs, Pickersgill and Son’s 
shipyard at Sanderland, has been appointed by the Tees Con- 
servancy Commissioners graving dock manager and mechanical 
engineer, at a salary of £275 per annum. 

At the Ormesby Ironworks, Middlesbrough, on Saturday, an 
accident occurred which caused the loss of three lives, and very 
seriously irjured a fourth workman. Five men were lining the 
inside of an iron chimney, when the scaffolding gave way, and 
four of the men fell a distance of 80ft., while the fifth fortunately 
seizod hold of one of the ropes, and managed to reach the top. 

The Mayor of Ripon—Mr. Baynes—is proposing a scheme for a 
direct line of railway from York, vi4 Ripon and Bedale, to the 
Lake district and the North-west of England, and he has sum- 
moned a conference of landowners and others interested to consider 
the matter. A new railway is aro from Nottingham to 
Scarborough, the approach to the latter town being over the East 
Riding Wolds, 

The coal trade north cf the Tyne seems to be active, the exports 
being very good, especially to Cronstadt and other Baltic ports, 
which is usual at this time cf the year. Collieries are well 
employed, and a ris2 of 34. per ton has been obtained in best 
steam coal, which is now 93. per ton f.o.b. The report respecting 
the Durham coal trade is exactly the opposite of this; it has ro‘ 
been so slack for some yearr, but nevertheless the coalmastera have 
not adhered to their claim for a 74 per cent. reduction of wages. 
At a council meeting of the Durham Miners’ Association on Satur- 
day, a motion was considered that a ballot of the county be taken 
as to the expediency of leaving the Cenciliation Board altogether, 
but it was lost by a large majority. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BUSINESS was quiet in the Glasgow pig iron market on Monday, 
but on the following day a large quantity cf warrants changed 
hands at prices 2d. to 3d. per ton, for both Scotch and Cleveland 
iron, above the rates current towards the end of last week. The 
market is understood to be influenced to a considerable extent by 
the state of the speculative account. There has been, it seems, 
a good deal of iron sold in expectation of a fall in prices; but 
on the other hand, certain influential operators are committeed 
to a rise in values, so that the movements in warrants are directed 
largely by whichever party happens to have the most influence 
at the moment. At the same time, there is a fair legitimate 
bis ness doing, and the  anren consumptive demand may be 
un ai stained, if not increased. 

By the damping-out of one furnace the output of pig iron is 
reduced some three hundred tons per week. There are now 
seventy-five furnaces in blast in Scotland, compared with seventy- 
six in the preceding week. 


f.o.b, at Glasgow, No, 1, 46s. 9d.; No. 3, 44s, 3d.; Carnbroe, 
No. 1, 47s.; No. 3, 45s.; Clyde, No. 1, 48s, 9d.; No. 3, 45s. 9d.; 
Calder, Gartsherrie, and Summerlee, Nos. 1, 503. 6d.; Nos, 3, 
46s. 6d.; Coltness, No. 1, 533; No. 3, 493; Glengarnock at 
Ardrossap, No. 1, 49s. 6d.; No. 3, 45s,; Eglinton, No. 1, 463. 6d.; 
No. 3, 44s. 64.; Dalmellington at Ayr, No. 1, 46s. 6d.; No. 3, 
44s, 6d.; Shotts at Leith, No. 1, 52s.; No. 3, 483, 6d.; Carron at 
Grangemouth, No. 1, 54s.; No. 3, 493, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6187 tons, compared with 3777 in the corresponding 
week of last year. The stocks of pig iron in Connal and Co.’s 
Glasgow stores amount to 282,000 tons, which shows a decrease of 
about 570) tons since the beginning of the year. The fact that 
these stocks show no increase so far, notwithstanding the large 
output, is considered a favourable circumstance ; but, of course, 
there is no accurate information available as to whetler, or to 
what extent, makers’ private stocks may have increased. The 
arrivals of Middlesbrough pigs at Grangemouth in the past we:k 
reached 5069 tons, an increase of 727 on the week ; but these 
imports show a total decrease since the beginning cf the year of 
11,982 tons, compared with the quantity of Eaglish iron brought 
into Scotland in the same period of last year. 

The condition of business in the manufactured iron and stee 
trade is gradually improving, although there is still ample room 
for expansicn, As far as employment is concerned the steel works 
are in a good position, and makers have been endeavouring to 
obtain an advance in prices, 23, 6d. to 53, more per ton being 
quoted for mild steel than the lowest rates lately current. A 
rather better inquiry is reported for tubes, 

A better feeling characterises the coal trade, the volume of 
business being evidently on the increase, The past week’s coal 
shipments amounted to 169,580 tons, against 189,882 in the pre- 
cedivg week ; but notwithstanding this decline it is believed that 
the trade as a whole is at length moving in the right direction. 
There is more disposition in the market to purchase for forward 
delivery. The prices f.o.b. at Glasgow are: For main coal, 53, 1d. 
to 6s. 3d.; splint, 6s, 3d.; ell, 63, 9d. to 7s, 1d.; and steam, 7s, 6d. 
to 7s. 94. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was a falling-off generally in coal shipments last week. 
Card)ff was no exception,and the average was not reached. 
Swansea coal shipments totalled 31,098 tons, Newport 53,364 tons 
foreign, and 18,035 tons coastwise. As this was expected it has 
not caused much concern, and a confident opinion was expressed 
this week on Cardiff Exchange that better times were in front. 
It is noticeable that small steam and good seconds are in demand. 
Bet steam is selling at 10s, to 10s. 6d.; seconde, 93. 3d. to 93. 64.; 
dry coal, 8s, 94. to 9s, 34.; best small, 43. 64. to 43. 94.; seconds, 
43, 3d.; dry small, 3s, 9d. to 4s. 

House coal continues at the same quotations, and is in a slug- 
gish condition all over the district. It is, however, tolerably 
certain that a shade cf difference will occur next month, and it 
will be hailed with satisfaction, as tbe branch has long been in a 
depressed state. It has been a subject of comment that buyers 
could pretty well buy at their own prices. The last Cardiff quota- 
tions are :—For best house coal, 93, 6d., to 103; Rhondda No. 3, 
93. to 9s, 3d. ; brush, 7s. 34. to 7s. 6d. ; small, 63. 64. to 63, 9d.; 
No. 2 Rhondda, 7s. 6d. to 7s. 93. ; through, 63. 34. to 63. 6d. ; 
small, 4s, to 4s, 34.; patent fuel, 103. to 10s. 64., in moderate 
demand. Swansea demand shows a falling off, and was never 
noticeable after the large total of the precediog week. Only 50 
tons were sent to France, 2500 tons to Italy, 1500 tons to Roumania, 
and 2500 tons to Russia. 

Coke, after indicating a slight change for the better, has become 
sluggish again. This in a measure may be dus to the large make. 
I note that in addition to their own large make by the Cyfartbfa 
Company, they are buyers from the Rhymney and the Tredegar 
companies, who both turn out a good brand. Prices at Cardiff this 
week were as follows :—Farnace, 123. 9d. to 13s. 6d.; ordinary 
foundry, 14s, 9d. to 15s, 9d.; special foundry, 183. 6d. to 19s, 
Increasing cargoes of pitwood are coming on to Cardiff, principally 
from France, so that the tendency to higher prices is doubtful. 
Present Cardiff price, 17s. 6d.—a reduction of 3d. since last week. 

The improvement in the iron and steel trades is being accom- 
panied by large importations of foreign ore, and the principal steel 
works are figuring for considerable totals. It is stated that the 
general export of ore from Spain is increasing rapidly. Last year 
the total exceeded 5,000,000 tons, out of which Bilbao exported 
4 000,000 tons, and of this close upon 650,000 tons were despatched 
to Cardiff. Swansea imported 1780 tons last week. 

Several unfortunate accidents have happened of late at Cyfarthfa 
and Dowlais, though at both places the management is of a high 
order, and the deputies exercise the keenest vigilance in prevention. 
e Dowlais mishap a week ago, which has ccst several lives 
by the scattering of liquid steel, is now the subject of close 
investigation. At Cyfarthfa on Monday a peculiar fatality took 
place at one of the furnaces. Several men were on charge on the 
top, when a large accumulation of scoriz on tbe side of the furnace 
fell on the charge and instantly the flames spurted up, literally 
scorching one man and seriously injuring others, The next day a 
workman jumpiog from one cf the locomotives fell under the 
wheels and had both legs amputated. He lies in a serious 
condition. 

Steel rails and emall goods and tin bars are in better demand. 
Some foreign orders for rails are in hand, and it is expected that 
home requirements will improve. Prices are low, and, in the 
opinion of ironmasters should tempt to business. This week at 
Cardiff quotations were as follows:—Steel rails, beavy sections, 
£3 12s, 6d. to £3 15s.; light, £4 5s. to £4 12:, 6d.; Bessemer steel 
bars for tin-plates, £3 14s. to £3 15s,; Siemens best, £3 183. per ton. 
Both these bar quotations indicate a elight advance. Since the 
Bank Holiday, business has been brisk at Briton Ferry, and at the 
Albion Steel Works and the Briton Ferry Steel Works a good 
average make has been maintained. 

Llanelly is going in the next session of Parliament to make a bid 
for the pcsition of fourth port in Wales. The falling off in coal 
shipments, owing to the want of proper shipping accommodation, 
has, at length, we hear, aroused the attention of the Harbour 
Commissioners, who will apply for power to construct another 
dock, where accommodation will be provided for a larger class of 
vessels than now visit Llanelly. 

Port Talbot Dock and Railway are making substantial progress. 
The south pier is being repaired and improved. 

An accident of a serious nature is reported on the Glamorgan 
Railway. By the collapse of a bridge, on account of the heavy 
rains, three men were killed. Witnesses deposed at the inquest to 
the mortar teing excellent, and a verdict of accidental death was 
returned. 

A good deal of satisfaction was expressed at Pembroke Dock 
this week on receipt of the news that a large extension of works 
had been decided upon. £320,000 is to be granted for the exten- 
sion of dock accommodation, for a new jetty, and for new shears 
for lifting massive machinery, boilers, &c., into the battleships 
and cru’sers launched fromthe yard. Trade and national p 
should have no politics, but there is a strong feeling at Pembroke 
Dock at present that the good news is due to the advent of a new 
Government, and the regret is loudly expressed that Admiral 
Mayne, who laboured hard for these concessions, did not live to 
see them granted. 

It is currently rumoured at Neyland and at Pembroke Dock that 
the Great Western Railway is about to expend a million sterling in 
forming wharves, jetties, docks, and a locomotive and marine 
engine factory at Barn Lake Pill and Neyland proper. This 





The prices of makers’ pig iron are as follows :—G.M.B, 





revives the hope, now that Lord Emlyn is chairman of the com- 


pany, that the line of steamers between England and Canada may 
not be altogether confined to Southampton. 

Two hundred men are on strike amongst the tin-plate mcn of 
the Forest of Dean. 

The tin-plate situation is a wey as having passed its acute 
phase, and it is confidently predicted that better times are at hard. 
In the Llanelly district many mills are stopped, and at the last 
meeting, held this week, the determination was expressed to con- 
tinue the contest for the 1874 rates. Even doubters on ’Change, 
Swansea, regard the tin-plate trade as improving. Last month 
11,364 tons were shipped to America, and 5229 tons to Batoum, a 
great advance over July, 1894. The Chinese and Japanese trade 
is regarded hopefully. The chief thing required is a steady labour 
market, Last week the shipments from Swansea were 58,662 
boxes ; quantity received from works, 56,311 boxes. Last quota- 
tions, Swansea, are :—Bessemer cokes, 9s. 9d. to 10s, 3d.; Siemens, 
103. to 103. 6d.; block tin is from £64, 

The rashness of colliers is again to the front. It will be remem- 
bered that three years ago a disastrous explosion occurred at Park 
Slip, near Bridgend, by which 112 lives were sacrificed. Oa 
Saturday last a collier was summoned for having an unlocked 
safety lamp in his possession while working in this colliery, and 
was sent to gaol for seven days without the option of a fine, 
There is a lock-out at the Bwllfa Colliery, and a dispute at Gelynen 
Collieries. 

The directors of the Rhymney Railway bave decided to make 
an issue of new stock at a premium of 40 percent. The Brecon 
Railway is also going in for £300,000 new stock B debenturee. 
The Cambrian Railways are stated to be on the eve of having 
uniform third-class carriages, and doing away with first and 
second, 

I have on several occasions referred to the question of thip- 
building at Cardiff, and the progress now being made at Dowlais- 
Cardiff Works toward rolling the necessary. plates, and in a very 
little time, 1 am assured, practical steps will be taken to make 
Cardiff a rival of the Tyne. The chief question now is weges, if 
a reasonable scale can be maintained, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron market has been comparatively active this week, and 
the speculative interest appears to be gradually reviving, at least 
in some departments, but the tendency of prices remains weak, 

With regard to the condition «f the Silesian iron trade, toler- 
ably gocd accounts have been received upon the week. The pig 
iron produced meets with ready sale, and there has been a fair 
number cf orders booked in the malleable iron branch, plates and 
structural iron being in particularly brisk demand, The tube 
foundries, on the other hand, complain of insufficient employment 
and extremely low quotations. The output of pig iron in 5 lesia 
was, for the first six months of present year, 256,328 t., against 
251,402 t. for the same period the year before. 

In Austria-Hungary the pig iron business is moving on slowly, 
but regularly. Three additional blast furnaces will be blown in 
within the course of the present month. Oa the malleable iron 
market a lively business is being transacted, the inquiry for 
girders and all sorts of structural material having been exception- 
ally brisk upon the week. Bars, on the other hand, are in com- 
paratively dull request. 

French iron business continues quiet generally. In the Haute- 
Marne the orders coming in ‘eave much to be desired both in 
weight and in number, the foundries only being in tolerably good 
activity. In Paris demand is not eufficiently brisk to secure Ten 
ness in quotations, and a receding movement has in some instances 
been noticed. Girders have been in particularly weak request lately, 
the heavier sorts only meeting ge fairly satisfactory demand. 
With regard to the French coal trade, the conditions of the market 
in the Department Nord and Pas de Calais remains satisfactory. 
Prices, especially those for engine classes of fuel, appear to have 
gained in firmness. Stocks are not large, amounting to about 
300,000 t. for both departments. Ccnsumption in the Bassin Nord 
was 127,680 t. for the last two weeks in June; for the Pas de 
Calais district it amounted to 330 650 t., being together 485,330 t. 
In the centre the coal market is very quiet. 

Basi tr tions on the Belgian iron market continue 
limited as before. For the present prices for the different sorts of 

ig iron remain about stationary, but reductions will inevitably 
a to be agreed to before long, if inland makers wish to compete 
successfully with their foreign rivals. This bpm pen and the 
generally insufficient demand that is experienced for manufactured 
iron naturally tend to further weaken the tone of the iron market. 
The Belgian coal market is firm all round. In Charleroi, Litge, 
and the Centre large lots are sold. In the Mons district the coal 
trade is in a less favourab'e state—firstly, on account cf the depres- 
sion in the iron as well as in the glass industry—generally the chief 
consumers—and, secondly, because French competition in house 
fire coal is specially keen in that district. Prices are, for engine 
classes of fuel, 8°50f. to 10°50f. rer ton ; house fire coal, 13°25f. 
per top. Best steam coal fetches 15f. to 18°50f. per ton. Coke is 
firm for the present, 

Since last week a fair activity has been maintained in the 
different branches of the Rhenish-Westpbalian iron trade, buyers 
having shown less reserve lately. In pig iron tte demand, though 
pretty lively, is yet not sufficient to secure fall employment to the 
works ; stocks have shown a slight increase in some instancer. 
Though prices have for a corsiderable time past been much too 
low in proportion to those of the raw materials, buyers still leave 
no means untried to further reduce quotations, and the presert 
tendency of prices must, therefore, be called anything but firm. 

On the maileable iron market a lively inquiry is coming in both 
on local and foreign account. Tbe bar mills are as a rule in 
regular occupation ; girders remain in satisfactory demand, but 
the condition of prices continues low and even depressed, Hoops 
are brisk of sale at firm quotations. Plates, especially the heavier 
sorts, meet with a good inquiry, and prices are showing a decided 
inclination to rise, so that this branch of the manufactured iron 
trade at least may be reported in a pga d condition, In 
sheets, too, the employment continues tolerably good. With 
regard to the wire and wire nail trade, nothing can be added to 
what was told in former letters ; demand has improved, but prices 
are as unremunerative as before, Rivets continue strongly neglected. 
The activity at the foundiies and machine factories is on the 
whole unsatisfactory, and prices are in no proportion to those cf 
the raw materials. 

During the month of July were sent by rail from the Ruhr dis- 
trict 5,080,250 t. coal, againet 2,880,440 t. last year; in the Saar 
district it amounted to 435,990 t., against 407,990 t.; in Upper 
Silesia it was 1,099,510 t., against 1.021,100t. last year; and in 
the three districts together 4,585,750t., against 4,308,630t. for 
the same month last year, and was, accordingly, in the Saar dit- 
trict, 6°1 p.c. higker, in Silesia 7°7 p.c., and in the Ruhr district 
5°8 p.c. higher than during the same pericd in previous year. 
Total ontput of coal for the first seven months of 1895 was in the 
Saar district, 2,905,850t., against 2,915,170 t. ; in Upper Silesia, 
6 989,680 t., against 6,419,370 +t.; and in the Ruhr district, 
19,446,710 t., against 19,377,370 t. durirg the same period last year. 
In the three districts together output amounted to 29,292,240t., 
against 28,711,910t, last year. 











Niacara PowerWorks —A beantifully illustrated special number 
of Cassiers Magazine has been yublished describing Niagara, the 
Niegara Falls Power and Power-transmission Works, and the 
ri. + there employed. It occupies 212 pages, and will 
interest a very large number of readers. Portraits of all those 








chiefly concerned in the establishment of the works are given. 
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HE NEWPORT HARBOUR COM.- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


Norwrremmasnane ie 
by the holidays, 
—T ending rote have exceeded 70,000 
tons. The collieries of eastern and western 
Monmouthshire have worked more regularly than 
previous weeks. The demand for steam coal is 
good, and stems are well filled. The importation 
of iron ore continues in large quantities, no less 
than seven steamers haviog discharged cargoes 
during the week. Saveral boats are also due, 
Tae principal ship repairing and engineering 
firms have been fally employed. Among the 
foreign imports 855 loads of deals and 6990 loads 
of pitwood were received. Ia the foreiga exports 
a large quantity of live stock is included, Ia the 
coastwise imports 1440 tons of pig iron, 5290 
sacks of wheat, and 900 sacks of barley were 
delivered to diffarent consignees, whilst among 
the coastwise exports 966 tons of tin-plates is 
reported as having left the port. 

Prices ruling on ‘Change to-day were as 
follows:—Coal: Best steam, 83, to 83, 314.; 
seconds, 78. 94. to 83.; best house coal, 103; 
dock screenings, 53.; colliery smail, 43 61.; 
smiths’ coal, 6s. 6d.; patent fuel, 103. 31, Pig 
iroa: Scotch warrants, 45s, 94d.; hematite war- 
rants, 453. 94., f.0.b, Camberland ; Middlesbrough, 
No. 3, 363. 10d. pate Middlesbrough hema- 
tite, 443. 61, Iron ore: Rubio, 11s. 64, to 11s, 9d.; 
Tafna, 103. 9d. to 11s, Steel rails, heavy sec- 
tions, £3 123. 61.; light sections, £4 103, Tin- 
plate bara, £3 17s. 64.; Siemens tin-plate bars, 
best, £4, all delivered in the district, cash 
less 24 per cent. Tin-plates: Bossemar st2el 
coke, ¥3. 91.; Siemens coke finish, 10; ; ternes, 
per doable box, 23 by 202., 19. to 21s, Pitwood, 
17s, to 174%. 61. London Exchang: telegram : 
Copper, £16 173, 64. Sceaits tin, £63 17s. 61, 
F eights lower, 


dislocation of business 
the coal shipments for 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, A igust 8th, 

RAILROAD earniags for Jaly show an increase 
of 20 per cent, over Jaly last year. The improve- 
ment has resulted in the p'azing of a good miny 
orders for cars, engines, rails and track eq 1ip- 
mants, The gold exports are causing som3 appre- 
hensions, but financiers assure the public no harm 
will come. Government revenues are avay 
behind expanses, and another bond issae must 
eventaally occur. The general expansion of 
business this July over last is about 30 per cent. 
Toe Aagast distribution will be very heavy. 
Prices have been checked in their upward ten- 
dency, and dealers will take advantags of the 
opportunity to secare late autumn and winter 
supplies, The iron trade is quist. Tae bulk of 
requirements for the next three months have 
beea covered, Billets are high and scarce. All 
ths steel and iron milis are running to fullest 
eapwity. I: takesa long time to restore confi- 
dence after the bitter experience of the past two 
years, Progress is being made, Public opinion 
tavours a restoration of protective duties, at least 
to the point where sufficient revenue will be had 
to pay expenses. The President will defy 
popular opinion, and veto any such legislation, 
and continue to borrow money on bonds under 
unfavourable conditions. The next Congress will 
ba strongly Rapublican, but it will be helpless to 
do more than propose reforms. The Silver issue 
will appear to vex the political whips, Both 
parties avoid theissae, (ld mining is develop- 
iag rapidly in the Rocky Mountain region, and 
valuable deposits are being opened up. 








LAUNCHES AND TRIAL TRIPS. 

Her Majesty's ship Opossum waz launched 
from the shipbuilding yard of Messrs. R. and W. 
Hawthorn, Laslie, and Co., at Habburn-on-Tyne, 
oa Friday last. 

Ono Monday, the 12th inst., the ss. Lostris 
went for a very successful trial trip off the coast, 
when a mean speed of 22 knots was obtained, the 
engines working without the slightest hitch and 
giving perfect satisfaction to all concerned. The 
Lestris is a steel screw steamer 255ft. in length 
by 33$ft. beam, and has been constructed by 

lessrs. Wigham, Richardson, and C»., at their 
Neptune Works, Newcastle-on-Tyne, for the 
Cork Steamship Company, of Cork, for their 
continental service. ‘The owaers were repre- 
sented by Mr, F.C. Kelson and Captaia Hore, 
under whe joint superintendence the steamer 
has been built, In the course of a day or two the 
steamer will leave the Tyne for Dinkick, under 
the command of Captain Both. 








EXPERIMENTS ON BOTTLES FOR 
HOLDING CARBONIC ACID. * 


M. RupgELorr writes in " Mittheilungen aus 
den k, technischen Versuchsan:talten za Barlin,” 
that between March and May, 1894, the Aktien- 
Gesellachaft fiir Kohlensiiare [ndustrie za Barlin 
had sent three pairs of bottles to be tested by 
internal pressure and by direct tension. The 
first pair (I.a and I.) were made first as open 
tubes, and then completely welded at one end, 
while the other end was narrowed until only a 
emall ot was left, The second pair (lia 
and II.d), of Garman manufacture, and the third 
pair (I[f.a and III.4), of E.xglish manufacture, 
were made from steel blocks drawn several times 
on a mandril through dies till the required length 
was obtained, when the open end was reduced 
antil only a small opening was left. 

The results of the two methods of tests agreed 
fairly wall for the pairs II. and III., but for 
pair I, there was a considerable discrapancy. 
his led to the supposition that the bottles La 
and I.d were either made from different kinds of 
material, or had been subjected to different 
treatment whereby the properties of the material 
were altered in different degrees. It seemed 
desirable, therefore, to institute more complete 





experiments to decide whether the bottles of the 
same pair (1) were made of the same material ; 
(2) had been subjected to the same treatment, so 
that it would be allowable, knowing the tenacity 
of the material, to predict its resistance to 
internal pressure. (3) By comparison between 
the different results it was to be determined how 
far (a) the tenacity of the material, as given by a 
straight test piece, is preserved in the manufac- 
tured bottle ; (4) the mode of manufa>ture iaflu- 
ences the strength. The fracture of III a began 
hear one end, continued longitudinally for some 
distance, and then suddenly assumed a transverse 
direction, making almost a complete transverse 
fracture. Since no faults were visible in the 
material in the neighbourhood of the fracture, it 
appeared probable that it might be of different 
hardness, offering greater resistance to tearing in 
a longitudinal direction, To investigate this (4) 
a comparative test of the matarials oa each side 
of the fracture was made. The methods of cutting 
the test specimens from the bottles aad of con- 
ducting the experiments are described at length. 
The bottles of both pairs II. and III. appeared 
to be made ont of similar materials, while those 
of pair I, appeared to be of yuite different 
material. It is impossible therefore from a ten- 
sile test of the material of one bottle to predict 
the resistance to internal pressure of another 
bottle of the same batch. In testing Ila, 
the stress produced was 96°5 per cent. of the 
observed tensile strength of the material, while 
in the other bottles it only reached 74 per cent. 
Ia discussing these figures it is to be remembered 
that the tension specimens have to be cut from 
the bottle after it has been burst, and also that 
the test specimen has to be straightened. The 
top and bottom ends of both pairs I. and II 
were of similar material, while the top end of 
pair II. sxemed to be of stronger material than 
the bottom. The peculiar form of fracture of 
III a is discussed at some length. Tae paper is 
accompanied by numerous tables and two repro- 
ductions of photographs showing the bottles after 
fracture. 








LEEDS ASSOCIATION OF ENGINEERS —Th3 mem- 
bers of this association on August 7ch visited Hall, 
where they inspected the shipyards and works of 
Erle’s S 1ipbuilding and E igineering Co , un the 
invitation of Mr. A. E. Szaton, the managiog 
director. This company has recently completed 
H. M. eruisers Eidymion and S*. G2orze, of 7350 
and 7700 tons displacemsant respectively, and 
12,000-horse power each. Amnoagst the vasals 
which the party inspected was the Ivy, a large 
twin-screw armed yacht, for H.B.M. Niger Cast 
Protectorate, jist on the point of completion. 
She has a pair of triple-expansion engines, capable 
of developing 1000-horse power, with 160 lb. 
steam prezsnre, for a speed of 15 kaots per hour, 
and is provided with a steam launch. The vaasel 
has 6'n. of teak on a steel fram3, and the int2rior 
is fiaished in polished teak. She has a conplete 
electric lighting plant and fittings of the most 
perfect kiad. The company his six powerfal 
slips, the largest being worked by patant 
hydraulic gear, and capable of hauling out of the 
water vessels of 3500 tons register. A steamship 
belonging to Messrs, Wilson’s fiset had been 
hauled up for examination and repair, and was 
the objact of considerable interest. In the 
foundry, where screw propellers were being 
moulded, a number of propellers waich had been 
broken had new blad 2s cast upon them, the joints 
made being so perfect that the castings appeared 
as sound as if entirely new. 


WEIGHT PER SQuarRE [NCH ON CaR JOURNALS — 
Ia reply to some questions on permissible weight 
on railway wagon axles, Mr. E. W. Grieves has 
written at length to the Railroad Car Journal, 
from which we take the following :—{1) “In 
figuring number of pounds per square inch on a 
car-journal we use as a basis the actual bearing 
surface, and not the area of the journal. From 
inspection of the different brasses I find that the 
bearing surface of a brass seldom, if ever, 
increases with the wear after the brass has once 
become fairly seated.” (2) ‘* Oir heaviest regular 
freight car weighs 32,300 lb., including trucks, 
and is permitted to carry a maximum lading of 
66,000 1b., of which 6000 lb. is the permissible 
excess load. Oar journals are din. diameter by 
8in. long. We do not, however, consider it safe 
to take the projected area of these dimensions as 
the bearing surface, and as a basis on which to 
figure the load per sqaare inch of a journal 
surface, for the reason that, when new, the actual 
projacted area is very much less, and it is clearly 
th> minimam proj32t2d area which is most dan- 
gerous, The projacted surface on tho brass is 
7hia long hy 3¥;in. wide, giviag the area, approxi- 
matsly, 254 square inches, Tha whee’s and exles 
weigh very nearly 63001b. ‘T'ne actual weight 
coming upon the journal is, therefore, 92,000 lb., 
or 11,5001», upon eash journal, which, divided 
by the projected area of each brass, gives the 
maximum load per squire inch of bearinz surface 
a little less than 4511lb. It is tru» that as the 
brass wears the journal embads itself deeper into 
it, but the length of the brass is dimiaished in the 
course of time by end wear, which may or may 
not compensate for the increased width of the 
bearing. Again, the journal becomes reduced in 
diameter, and in the latter stages of its existence 
before it is removed, it may be down to very 
nearly 3}in., and the bras; may azaio be worn to 
a consiaerable amount at the ends. Tho safe 
measurement is, therefore, I think, that ob‘ained 
from measuring the projection of the surfaces in 
contact when the brass and axle are new.” 
(3) ‘The weight of our heaviest cars, when 
loaded to their fall capacity—which are our 
60,000 lb. capacity farniture cars—is 335 1b. to 
the square inch on the axle, Oar 60,000 lb. 
capacity box cars carry 320 lb. to the 
square inch. We arrived at the weight in 
the same manner that you do. We ara 
having very little trouble with these cars.” 
(4) ‘‘The maximum load on our car journal is, 
with our 30-ton loaded car, when we have 90,000lb. 
on eight journals, each having a bearing surface of 
78 x 4 = 30 square inches, © sae = 375 Ib. per 
square inch, We think 4in. wide is ample to 





THE PATENT JOURNAL. 
Condensed from “The Iustrated Ofteiat Journal of 


Application for Letters Patent. 


*,* When patents yer 4 “communicated” the 
name address o! communicating party are 
printed in italics. 


Blst July, 1895. 


14,561. Means for Steaitisinc Mux, &c., 8. G. Good- 
child, London. 
14,562. Opentne, Cosine, &c., of Mecuanism, G. P. 
Miloes, London. 
14 568. Macuines for Crozinc or CHIMB-NOTCHING, A. 
Friihiasholz, London. 
ae AtveotaR Tampon for Tzern, E. Cohen, 
ndon. 
14,565. Sopports for Reciprocatine Rop3, O. Imray. 
—{A. Germot, France ) 
14,566. Cans or Ve:sets for Hor Water, P. G. W. 
Typke. London. 
14,567. Covrrotiine the Apmission of Water to 
Tanks, &c., J. Whelan, London. 
14 568. Bicycuzs, G. G. Prentice, London. 
14,569. AppARatus fur Suppcyinc Pstrotevum, M. 
admar and L. Marchand, London. 
14,570. UmpaeLias and Parasois, W. Hoyland, Lon- 


on. 
14.571. Inrcatep Tires for Waeets, H. A. Fleuss, 


ndon. 
14,572. STRAINER or DecanTiING Funwazs, T. F. Castle, 


lst August, 1895. 


14 573. Construction of OrcHip Baskets, C. E. West, 
London. 
14 ee Boxes for Launpry Buivur, J. O. Egestorff, 


nmdon 

14,575. Lame Bracket for Cycies, &c., R. J. Alpe, 
Birmingh.m 

14 ed Ex’ ENsION Piece for Bracrsita, W. Metclafe, 


York. 

14,577. Dywam)-ELEcTRIC Macurnery, C. B. Crawshaw 
and R. Kennedy, Bradford. 

— Txawe Wincues, &c., ©. D. Holmes, 


u 

14,579. Cyvcie Sappue’, J. B. Brooke, Birmingham. 

14,580. Toys for Caitpres, J. M Powell, London. 

14,581. Means for ’Reservine Foop 8 Griffio, Bath. 

14,582 Porrtigre Rops, G. H. Brown, Birmiogham. 

14 583. ArracHmeNtTs for Meratiic BepsteaDs, 8. I. 
Whitfield and A. Snook, Birmingham. 

14 584 Door - Fastentnc App.iances for Ra'Lway 
Careiaces, R. H. Fletcher, London. 

14,585. CLARIFYING or KeFininc SueaR, &., H. J. 
McCubbin and E J. T. Digby, Birmingham. 

14,586. Corkinc Macuwes, J. P. Jackson, Liverpool. 

14,587. AppLicaTion of Brake-PoweR on CycLs, &c, 

. C. Morton, London. 

14 588. Honrine Kir Baas, &c., G. Owen, Manchester. 

14 589. Startise SwitcHes for Evecrromoiors, C. B. 
Crawshaw and R. Kennedy, Bradford. 

14,590, Hanpies for Urens11s, The ‘‘ Cannon ” Hollow- 
ware Co. and W. E. Jaques, London. 

14,591. Packing Rattway Sieepers, C. H. Sadler, 
Penarth. 

14,592. Issgcricipe Spray, J. W. King, Birmingham. 

. = Scotcn Carpets, G. T. Todd and W. Tanuahul, 

ow. 
14,594. WHEELED Venice’, W Berry, Glasgow. 
14 595. Stipe Vatve for Sceam E voine, C. RK. Roberts, 


‘00%e. 
14,596. RatLway Carriace Coupiine, H. W. Eaden, 
Southampton. 
14597. Eare Hanpie-ear for Cycies, H. White, 
r 


Belper. 
14,598. Opera Giasses, W. Edwards, London. 
14,599. Lamps, 8S. M. Rutnagur, Manchester. 
14,600. Raitway Venictes, 8S. M. Rutnagur, Man- 


chester. 

14,601. SurcicaL Banpace Mareariats, F. Bingler, 
Manchester. 

14,602. SHurrie Guarps of Looms, L. Buleock, 
London. 


14,603. Perampucator, &., J. E. and E. R. Hasnip, 
London. 

14,604. Garment Parorector, M. J. Foxworthy, 
London. 

14,605. WaTER Motor, R. C. Shepherd, London. 

14,606. Makino TincToREs and Exrracts, ac., E. 8. 
Hermes, London. 

14,607. DecarBurisinc Metats, A. Gauchet, London. 

14,608. Neepies, C. W. Stimson, Londun. 

14,609. TREATING O1Ls t>2 Repuce Smoxe, R. Donovan, 
Glasgow. 

14,610. Caareinc Sares with Cotp Air, W. Oliver, 


mdon. 

14,611. SappiEs for Bicycies, &c., W. A. Lamplugh, 
London. 

14,612. StaineD Grass, &c., W. Craft and F. 8. Mash, 
London. 

14,613. Boots and Sxogs, 8. J. Henry, Liverpool. 

14,614. Buckies, A. W. Patching and J. 8. Smithson, 
Manchester. 

14,615. TeLePHones, E. Delaney, Liverpool. 

14,6.6. Bicycte Waeet Lock, J. More, Walsall. 

14,617. Treatine Kerosine SHatr, C. H. McEuen.— 
(J. C. Alexander and R. C. Bevervdge, Australia.) 

14,618. Makinc Ammonium CarBonate, H. R. Lewis, 
London. 

14,619. System of Fastenines, D. E. Hipwell, London. 

14,620. SreamMsHips and other Vesse.s, W. (lark, 


London. 
14,621. Facinc or Covertne of Watts, O. Lauch, 

ndon. 
14,622. Feepinc Mea f.r Pouttry, &c., W. Purdy, 


ndon. 

14,623. Apparatus for Fixtnc Tires, G. Young, 
London 

14,624. TRANSMITTING Morton to SHarrs, B. Tydeman, 

mdon. 

14,625. Rack Rattway Locomotives, W. C. Punchard. 
—(T. D. Weir, South America.) 

14,626. Cope Sienauine, F. J. Gallaher, London. 

14,627. FirE-aLars, A. U. Browa and G. R. Neilson, 
London. 
14 628. Wige Twitcuer, A. T. Spilman, London. 
14,629 CoLLaPsiBLE Bucket, T. Bowley.—(0. P. 
Payne, J. H. Southcote, and J. Sunter, Australia.) 
14,630. Foys for Fioatine Bopres, H. Linden, 
London. 

14,631. Germ Extract, A. M. Parker, London. 

14 632. Manuracture of EXTEeNsiBLE Paper, F. 
Nonenmacher, Loadon. 

14,683. New Azo Dye-sturrs, H. H. Lake.—(K Oekler, 
Germany.) 

14,634. Inpicatinc Device for Doors, E. H. Eliot, 
London. 

14,635. WEIGHING 


ndon. 
14,636. Vapour Burners, A. J. Boult.—(@. Barthel, 


Germany.) 
14.637. Cut-orF Vatve for Exaines, J. B. Pitchford, 
London. 
14,638. Ececrric Baakes, J. C. Chapman.—(W. B. 
Potter, United States ) 
14,689. AppLiances for Exectric Cars, J. C. Chap- 
man.—(W. B. Potter, United States.) 
14,640. Hotpine SHavina Warer and Razor, W. 8. 
Simpson, London. 
14,641. Soeep SHears, R. P. Landrum, London. 
14,642. WasHine Appciances, G. OC. Marks, London. 
14.643. Supports for SHetves, P. M. Justice.—(H. B. 
Davidson, United States ) 
14,644. Beer Esornes, A. B. Harris, London. 


2nd August, 1895. 
14,645. StowaaeE of Bicycies, W. Greene, London. 


Macuines, D. B. y Montero, 





count on, as but little pressure comes on the side 
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when the bearing is badly worn,” 


14,646. SHop Winpow VentTiLator, W. Sherman, 


14,647. Steerinc Lever for Bicrcie', A. H. Gillespy 
Horwich. 

14,643. Wazncn Hammer, A. Mounteney and J. Hart, 
a 

mee ‘ORSE CoLLaRs, C. M’Callum and A. Morrison, 


Glasgow. 

14,650. Heatinc Apparatus, O. Y. Rhodes and G. 
Ambler, Leeds. 

14,651. WatTer-ticut Door for Suips, H. Hanks and F. 
8. D. tt, London. 

14,652 Dietittinc Apparatus, A Wastall, London. 

no Trees for and SHogs, J. R. Hose, 


ton ec. 
14 654. Cycte Wueets for Venicies, 8. J. Howells, 
Loughton. 
14 655. Pweomatic Trre3, J. G. A. Kitchen, Mar- 
chester. 
14,656. Opesinac Sgatep Tin3 or Vessers, 8. Griffin, 
Bz 


ath. 

14,657. Fitiine, &c , Borris, J. Fletcher and Ryder 
and Co., Lonaon 

— FasTeveErs for Boxes, J. E. Thornton, Al‘rin- 


cham. 

14,659. Meratitic Bepstgaps, W. P. Hoskins, Bir- 
mingham. 

14,660. Automatic Vent Paes, G. Field, Birmingham. 

14 661. Borwineo Oits, L. W. Waechter and F. M. sims, 
Manchester. 

14 662. Vatves for Custern Sypnons, J. N. E. Hardy, 
Huddersfield. 

14,663. Sranpsfor Supportinc Cameras, W. Broughton, 
Manchester. 

14,664. Connections for WaTER-cLOsETS, E. L, Bernard, 
Hanley, Staffs. 

14,635. Harness, G. G. Duncan and J. Brodie, juo., 
Glasgow. 

14,666. Uritisinc Gases from O11 Enoines, F. E. Ross, 

Croydon. 

14,667. MecuanicaL Race Game, T. A. McKee, Dublir. 

—_— F:xep Paper Waaprer, G. K. Holroyd, Guilc- 
ord. 

14,669. Seats, S. McDougall, Nottingham. 

14,670. Back Pcates for Cycie Sappies, W. H. 
Wheeler, Birmingham. 

14,671. Teats for Bapigs’ Feepinc Borries, C. R. 
Illingworth, Leeds. 

14 672. Apvertistne, H. Procter, London 

14 673. Potato Digoinc Macuing, P. Tiedemann, 
London. 

— Wasuine and Syaincine Borries, J. Scott, 

ow. 

14 675. Hagmoniums, J. Wanoucek, London. 

14,676. Lamp Saape Hoxiper, H. Hirst and W. F. 
Gibson, London. 

14,677. Coverrp Wacons, J. Begley and Bewley and 

raper. » London. 

Gratines for Froors, &c., E. W. Fraser, 
London. 

14,672, Coopitnes, F Marburg Wolverhampton. 

14 680. Mettise Fat for Soap, &c , W. J. A. Melhuisb, 
London. 

14681 Ecvastic Tires for Vevocipzpges, 8 Chandler, 
jan , J. Chindler, and J. C. Chandler, London. 

14,682. Coginc Pxocesses, J. Bowing, Lonion. 

14,683. LynALING ApPpaRaTos, E. Horner.—(J. A. Reed 
and T. Bury, Australia ) 

14,684 Keys or Wrencu.s, G. Jacquemet and A. Dug- 
net, London. 

14,685. AscerTarmntnec the Hzatinc Power of Sorip 
ComeBostrsiEs, H. Kiihne, London. 

14,686. ANTHRAQTINOVE Derivatives, H E. Newton. 
—(The Farbenfabriken vormals Friedrich Bayer and 
Co . Germany ) 

14 687. Dye-storr3, H. E. Newton. —(The Farbenfu- 
briken vormals Friedrich Bayer and Co, Germany ) 

14,638. Venetian Burp, R. Monro, London. 

14,689. Curtain Rops, G. Hughes.—(C. Wicke ani 

R. Weise, Germany ) 

14,690. Deop Vatve Enoise:, G. H. Brown and T. 

Lanec:ster, London 

14,691. ConvezTipte Tastes, &, J. 8. Love'ace, 

mdon. 

14,692. Stame-stem Guipes for Sramp Mitts, C. A. 
Fargo and P. J. Harrigan. London. 

14,693. Respirators, J. V. Eves and M. M. Greeves, 
Manchester. 

14 = Boots or other Foot Coverines, J. Trantom, 

ve 

14,695. Faames for Hotpine Piusues, &c, A. Ban- 
croft, Manchester. 

14,696. Tine3 for Waeets of Bicyctes, W. Rodger, 
Manchester. 

14,697. Stopper? for Preventine Fraud in REeFritiine 
Botrces, F. Gu lem, London. 

14,698. Avromatic Recorpine TiLLs, H. T. Davis, 
London. 

14,699. Construction of Mica Cammeys, T. Redman, 
Bradford. 


ord. 

14,700. Prevumatic TrrEes, C. Woolley and T. Dunn, 
London. 

14,701. Water Gavuoss, G. Schwietzke, London. 

= Borr-somt Saarr Courtine, G. Miiller, Lon- 
on. 

14,703. Pweumatic Tires, W. Starley, London 

14,704. Process for Savine Dye-stcrr, E. 
London. 

14,705 Sprep AcceceRatTor for Cycues, I. Laladie 
and B. Esquivar, London. 

14,706. Excavatine and Removinc Earts, P. J. 
Bunau-Varilla, Li 


*Cabiati, 


ondon. 

14,707. Dreporrs, P. J. Bunau-Varilla, London. 

14,708. Winpers of Mrasurino Tapes, C. F. Casella, 
London. 

14,709. Execrric Arc Lamps, W. J. Davy, London. 

= Automatic Coupttine of Venicie3, G. W. Moon, 

ndon. 


8rd August, 1895. 
14,711. Rattway Carriage Spirrooy, G. R. Bellamy, 


min. 

14,712. Cosstruction of C:LLaR3 for Horses, J. Perry, 
Waterford. 

14,713. Panacnure NegoLe Pen, G. Burgin and T. 
Caldwell, Kidderminster. 

14,714. Comptnep Lawn Mowea, W. J. Stephenson- 

each, Derby. 

14,715. Not-Lock, R. Rainsford.—(R. EB. McConl y, 
Onited Sta'es.) 

14,716. WasH-our Water-cLoser Apparatus, J. C. 
Hay, Edinburgh. ’ 

14,717. MecHAsicaL OrGAN BLow.N:3, F. W. Durham, 

jun., London. 

14,718. Construction of Over-roaps, H. E 4. Borg- 

strém, Kent. 

14,719. Secr-actine SEED-BoxeEs for Birp CacE:, T. W. 

Pescord, Dur! s 

14,720. oe for Liqz1ps, F. Harrisoa, Rushall, 

near bi 

14,721. Muxceas, F. Harrison. Rushall, near Walsall 

14,722. Cycre Lamps, W. Biddies, Leicaster. 

14,728. Carp CioTta no for Carpina Evcine’, W. 

Rhodes, jun , Manchester. 

a Treap.es for Cycues, B. R Bond, 

mndon. 

14,725. Apsostine the Focus of Opraa Giasszs, G. W. 

Knowler, Newport. 

14,726 Covers for Topacco P:pes, A. Oppenheimer, 


ndon. 

14,727. HicnH-pRessuRE Buiast Fornace, W. Y. Hardie, 

Manchester. 

14,728. Feepinc Paper to Printinc Macuine;, E. A. 

‘allister and The Pallister Syndicate, Leeds. 

14,729. Tires for Pszumatic CycLe WuHekexs, J. Shaw, 
burn 


14,73). ADVERTISING, F. Large and A. I. P. Thompson, 
Garston, near Liverpool. 
14,731. Rac Esoine Bap-prates, J. W. Hacking, 


Ci 
14,732. AtracHinc Hanoue3 of Door Fastentnas, F. 
Buckland, Surrey. 
14,733. Pyzumatic Tires, C. H. Guest, Birmingham. 
14,734. Brusues, E. Hanisch, W. Reinert, and Q, 





London. 


Adamy, Manchester, 
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ie eee for Reoistertne Votes, J. Moysey, 

on. 

14,736. Fotp'nc and Exrenpine Dinino Taste, J. G. 
IDdon. 

14,787. Pwevmatic Tires and Rios, J. Adair, Water- 


14,738. Mrcusnicau Toy, H. Bassett, West Bromwich. 

14,739. Hoxpers for INCANDESCENT ELECTRIC Lamps, 
J. uisman and H. C. Gover, Glasgow. 

14, 740. ee Sranp, T. Schlagintweit. (J. Pjaller, 


Germa y.) 
14,741. ae Spoke —— R. McDonald, Perth. 
oe. Suser SHears, P. Ashberry and W. Barnes, 


eld. 
14, 748. Pocket Knives, J. Wingfield, Sheffield. 
14,744. — Jomnts for Mrrror3, &c., 8. Timings, 


14,745, le MeEpALs to the Wearer’'s Dress, A. 
Price, Birming 

14,746, LuBRicaToRS, TE. Mitton, Birmingham. 

14, 747. Beap-sorTiInc Macuine;, L. Myers and C. B. 
Ketley, Birmingham 

14,748. Lamps, E. Schmidt. London. 

14,749. Srgam Borers, J. D de Benjumea, New York. 

14,750. Ferpine Bags for Hors£:,C Simmons, Bristol. 

14,751. Hawkine Macurnes, A. A. Bindschadler and 
R. Holliday and Sons, London. 

14,752. Fixine MouLpines t> Watts, T. R. Shillito.— 
(A. M. Beinke, United States ) 

14,753. Cycurs, F. Hopper, London. 

14,754. Corsera, M. Wutow, Manchester. 

14,755. Reautatine Speep, I. ard T. W. Cordinglcy, 
Trowbridge. 

14,756. Warprope and Bep, P. R. J. Willis.—(J. &. 
‘Shearer, United States. 

14,757. Supportine Cycuisrs, E. Heald, Bowdon, 
Cheshire. 

14,758 WasHinc Macuines, W. von der Nahmer, 
London. 

14,759. Foer, M G. Sykes, London. 

14,760. Cycies, F. A. Skinner, London. 

14. 761. Tires, E. W. Spanton, Lond n 

14,762. Wrranixa Device for Lerreas, T. H. Weeiman, 


Londo 
14,763. —_ for Wixpows, E. and G. M. Francis, 
Lond: 


on. 
14 764. Envetores, W. O. Banks, London. 
14,765. Fotprnc Beps, BH. Schlesinger, London. 
14,766. Lamps, M. Kray, London. 
oe for Bicycies, &c., F. J. H. Hazard, 


on. 
14,768. Hanpte Bar Atracuments, M. D. Rucker, 
Lon 


on. 

14,769 Cock, J. Bjérnstad and Easton, Anderson, and 
Goolden, Ld., London. 

14, one Opentinc Doorsof Hyprav ic Lirts, G. Hulbert, 


on. 

14, Ti. TRAVELLING Trunks and Baskets, H. A. 
Norman, Liverpool. 

14,772. Coat Boxes, E. Amies, Birmingham. 

14.778. Securtna Raits on Sieepers, T. Drew-Bear, 
London. 

14.774 Panoramas, F. H. d’Alesi and J. Barrés, 
London. 

14,775. Sarety Expiosive, M. Wagner, London. 

14,776. Fisnine Tack, R. W. Walker, London. 

14.777. Bockie Fasrentnos, H. Pratt, London. 

14,778. Fastenina for Doors and Winrows, L. Groas- 
mann, London. 

14,779. Sopa-water Apparatu3, ©. A. Allison.—(P. 
Hathaway, United States ) 

14,780. — for ConnecTinc-Rops, C. E. Blyth, 


Lo 
14,781. —_— Frax, G. Loppens and H. Deswarte, 
London. 


14,782. Drivine Cuarna, R. W. Smith, Birmingham. 
14, "783. TREATMENT of OREs and Paopucts, E. A. Ash- 


croft, London. 
14,784. ’SuppoRT ag J EWELLERY, A. A. Travers and OC. 
essell, Londo: 
14,785. CLosEer Comme, J. P. Jones, London. 
14,786. Prope.iinec Cycies, H. Hargreaves. London. 
14,787. Maryrarnine Pressure in Tires, M. A. Wier, 
London. 
14,788. Vatves for Pagumatic Tires, A. Pulbrook, 


mdon. 

14,789. Maxixc Paper Baas, J. Davidson and W. 8. 

urray, London. 

14, “sea Biocgs for Pavinc and Fcoorine, P. Stuart, 

ndon. 

14,791. Curtine Harr, T. Haag. London. 

14,792. Evecrric Lamps, The Rogers Arc Lamp Com- 
pany an rs, London. 

14,793. Waririna Boarps, H. Sy London, 

14,794. Macazine Pistois, W. Chaine, London 

. TaEopoLitses, H. H. Lake.—{2. Borgatta, 

14,796. Boor Fastener, N. Graetz, London. 

—— Gas Evotves, J. Skwir-ky, A. and I. Erint- 

k, Glasgow. 

14, 798. BromMNe-PHENACETIN, W. L. Wis3.—(Chemische 
Fabrik vormals Hofmann’ and Schoctensack, Ger- 
many.) 

14, vee ( Fuaxome Merat Prate3, A. Briininghaus, 


14.800. Ronininern, A. Goodwin, London, 


6th August, 1895. 
14,801. Ececrrotytic Propuction of Oxipes, &c , C. 
Luckow, Manchester. 
14,802. Hyprautic Packine Presse3, H. Shield and 
J. Howarth, Liverpool. 
14,808. Construction of Porters’ KI.ys, H. Cartlidge, 
ngport. 
14,804. Compivep Ececrric Beit Press, &e., O. Y. 
Rhodes, q 
14,805. Cieaxinc and Pamtinc of Waxpowa, J. J. 
Kennedy, Dublin. 
14, $06, Ixrcarixa Pyevumatic Tires, ”. Sandow, Man- 
14,807. Serr-seaLina Arm Tupes, C. A. E. T. Palmer 
and 8. J. Howells, a 
14,808. Tire for Cycues, G right, Nottingham. 
14,809. — of Bicycizs, J. N. Ce ay Wolver- 
14,810. Assverance Spanner, F. E. Blackmore, 
ig. 
14,811. ARRANGEMENT for Heatine Water, W. McCaig, 
iw. 
14, at Cramp for Hotpive Coverinas, G. W. Johns, 
mdon. 
— Macurve for Prercine Hores in Woop, G. W. 
) on. 
14,814. Macuine for Giveinc Liven, G. W. Johns, 
London. 
14,815. Cramp for Woopen Frames, G. W. Johns, 
on. 
14, wee oe for Suprortine TiLe3, C. Collinson, 
14, 817, ‘Wins-cuorn for PaPpeR-MakiInG MAcHINERY, G. 
ay, 
4, —, — for Inontinc Garments, C. Danc2, 
14,819. Licutinc Gas, H. Bennett and E. Wooler, 
Darlin 
14,820. Coat “Tipprers, T. H. Deakin, E. A. Worthy, 
R. Burrows, Lydney. 
14,821. Sprcractes and Evygaiasses, F, Heilborn, 
We 
14,822. Bicycte Supports, N. Haas, Aix-la-Chapelle, 
y- 
14 owe Toses for Steam Generators, 8. E. Howell, 
eld. 
14,824. Locx-up Devices for Botries, H. E. Friese, 
on. 
14 825. SmoorH Paper-MAkine Macuine, H. Hoeborn, 


rr! 
14,826. Petroteum Gas Lamp, W. K. Fulleylove, 


14,827. Coat Savino Appiiance, W. Harvey, Man- 
c. ° 
14,828. Construction of Fences, A. Miller, Glasgow. 





14,829. anes for Currixc GooszpErnizs, W. Brier- 


ley, 
14, — and such like Hooxs, A. Woodmansey, 


14.881. Evast.c Banps, M. Kirchner, London. 
14,832, Prevenrinc the Frow cf Water in Sutrs, 8. 
son, London. 

14,838. Borers, T. Rowland, Lond 

14,834. Ligntine Gas Lamps, F. W. Golby. —(B. Dispot, 
France. ) 

14,835. Brake for Crcies, A. W. Abbott, London. 

14,886. Gear Cases for VeLocipepe3, T. Harrall, 


on. 
14,837. Preumatic Centre for WHEEL, H. Wheeler, 


on. 
14,838. Gas Foros, H. B. Burin, London. 
14,839. RENDERING ARTICLES WATERPROOF, A Pulbrook, 


ndon. 
14,840, Spray Execrrotysis, F. W. Durham, jun, 


ion, 
14,841. Formina Bett Pins, W. P. Thompson.—(C. K. 
Judson and G, L. Lyman, United States ) 
14,842. Etectric Conpgensrrs, W. P. Thumpson.—(C. 
8. Bradley, United States.) 
— Fasreners for Srrinoes and the like, H. H. 
ll, London. 
ieee Fastesino Seats of Veu:ctes, W. Thomas, 


London. 
14 845. Case for Sme_urna Borries, W. 8. Thomson, 


London. 
14,°46 Rests for Viouins, H. H. Lake.—(H. 0. Peabody, 
Onited States.) 
14,847. INSULATED a aap A. J. P. Whitaker and F. G. 
reharne, Lon 
14 848. Girpess, i. Joly, Le London. 
14,849, PutEye, H. H. Lake.—(D. B. Newell, United 
‘States ) 
14,850. Wire Cuarn, G. J. Snelus, London. 
14,851. Borreas, The Westinghouse Brake Company. 
HAG. Westinghouse, jun., United States ) 
14,852. Evaroratixe Liguip?, E. Theisen. London. 
14,853. Dayine Fipaous Mateaists, E. Theisen, 
London. 
14,854. Wasninae CcoTHE3, J. Metz and P. Duncker, 
mdon, 
14 855. Cyvanocen, A. K. Huntingdon, London. 
14,856. Secuntne Corxs in Borrte;, H. Culliford, 


on. 
14,857. WinpiLis, H. 8. Hopper, London. 
14 858. Erecrric Meters, J. Harris, London. 
14,859. Rats for Raitways, W. J. Brewer, West- 
minster. 
14 860. Drivinc MecHanisM for VeLocipepes, C. H. O. 
Hamann, London. 
14,861. Gaiwprwa M1114, F. Schwartz and F. Amende, 


Lond 

— —_— for Cur Fiims, C. P. MacCarthy, 

ndon. 

14,863. Saeet Hovpers, E. G. Kelley, London. 

14,864. PerroLeuM BoRNgrs, C.J. F. M. Lilliehook, 
London. 

14.865. Apparatus for Inpicatine Stations, G. P. 
Wadsworth, E. A. Wadsworth, and H. I. Hankin, 
London. 

14,866, Apparatus for PLayina a Race Game, W. H. 
Barker, London. 

14,867. Piano Stoots, C. Brizzi, London. 

14,808. Pump for EsectTina, &e. .» Liquip3, C. Wagner, 

ndon. 

14,869. Garment Supporters, S. W. Varney, London. 

14,870. Bac Macuine, W. H. Wheatley —(# S. Staples, 
United States ) 

14,871. Mick Wacons, J. L. Owens and A. M. Beattie, 


ndon. 
14,872. Automatic Barman, R. Collis and J. Lyle, 


ndon. 

14, _ ORNAMENTING Faserios, C. K. Mills. —(F. Voland 
‘ance. 

14, i. Pevats for Bicycizs, &c., T. V. Handloser, 


14.875. Dewees Cars or Wacons for Coat, N. Barney, 


mdon. 
14, — Frre-arms, H. E. Newton.— (The San Francisco 
Arms Company, United States ) 
14,877. Reparrinc Baraks in Prevumatic Tires, FP. H. 
Nies, London. 
14, -. Temporary Fixtine of Doors, A. J. Boult.—(4. 
H. Bosch, Germany.) 
14, 879. FORNACE Doors, D. E. Robinson, London. 
14 880. Bezr Dispensinc Apparatcs, A. J. Boult.— 
(4. B. Ogden and C, Cumings, United States 
14,881. a of Cicaretres, B. Baron, 


14,882. ‘Was Drawinc Macuings, A. J. Boult.—{J. M. 
Buisson, France.) 
14, ‘smart Treatment of Cost Suime, G. Bacher, 
mdon. 
14,884. Borers, C. G. P. de Laval. London. 
14,885. Motors, E. J. Warmington, London, 
14836, Nirrite of Manpsg.ic Acip, W. L. Wise — 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Ofice Official Gasette, 





539,089. MerHop or AND APPARATUS FOR HaRDEN- 
ING STEEL ew imonds, Fitchburg, Mass. 


—Filed August 8th, 1892. 

Claim —(1) The cm described method of harden- 
po | ‘ oes ring, moose: or = oo body and 
retaining its proper shape during the Ing operation, 
which consists in heating the ring, sleeve, or other 


539,089 





tubular article to a Lardening temperature, then 
placing it while hot upon a collapsible support, then 
exposing the article to the action of a cooling medium 
while held on said support whereby warping and 
distortion are prevented, the opening in the ring, 
sleeve, or like urticle before heating b.ing slightly 
sma'ler than said support, and finally removing the 
collapsible support after the hardened article is cooled, 
sub.tant ally as described. 


539,096, FuRNAct AND APPARATUS FOR TREATMENT 
or RerosE or Cities, J. J. Storer, Helena, Mont. 
—Filed March &th, 1893. 

Claim.—(i) Ina system designed for the disposal of 
city refuse, the combination with a revolving, auto- 
matically- discharging cylinder furnace designed for 
heating and igniting the refuse, and provided about 
its receiving end with a fireplace by means of which 
heat is introduced into the said cylinder, of an 
auxiliary, stationary, combustion furnace fixed at the 
discharge end of the cylinder to receive the continu- 





YEO6ES 








ously discharged contents thereof, and of a blast pipe 
for furnishing air for the combustion of the mate 

in said stationary furnace, substantially as herein 
shown and described. (2) The combiaesion with a 
furnace adapted for the cremation or drying of city 
refuse, of a feed hopper er with a bottom pro- 
longed intoa deflecting g pl late of triangular or curved 
cross-section, said plate being extended into the axis 
of the furnace with apex uppermost and flanks or 
sides sloping downward, all constructed and 
substantially as and for ‘the purposes specified. 


539,132. Dsvice ror Haxpume Brooms, &c., T. 
James, Braddock, Pa.—Filed May 24th, 1 
Claim.—() The combination with a motive cylinder, 
of a pair of tongs connected to and moved by its piston, 
a second cylinder arranged to actuate the tong jaws, 
and a open fluid connection between the 





(The Chemische Fabrik vormals Hofman and Schoetei 
sack, Germany.) 

14,837. Fasreninc for Straps of Braces, J. Kinsella, 
London. 

14,888. Recorpinc Apparatus, W. L. Wise —(4. C. 
Crhore, United States.) 


7th August, 1895. 


14,8§9, Metattic Wares for Cycies, A. Webb, Bir- 
min 

14, 7390. Bc1ss0R8, K, Townsend, Leicester. 

14,891. Forpinc Lanpino Net Suarts, 8. Boswell, 
Salford. 

14,892. Governors, T. H., G., and L. Gardner, Man- 
chester. 

14,898. Carriace Poie Srrap3, &c., A. Mugeli, Man- 


chester. 
14,894. Mvp Goarps, W. Rowbotham and H. Levetus, 
Birmingham. 
14,895. Beartnes for Cycres, &c., W. I. Rogers, Bir- 


ming > 

14,896. Automatic VaLve, E. Deans and R. Whitehead, 
Manchester. 

14,897. Hrxces, J. Millar, Newcastle-on-Tyne. 

14, 898. a Maxine Macuineg, T. " Mackie, 


1aiseee 
—y Fasrics, E. Armitage and W. Berry, 
A Tudderefeld 
14,900. lll of Gas, W. Crooke, Millom, 
Cumberland. 
14,901. Hooxs and Eves, K. 8. Bort, London. 
14,902. Piates for SeconpaRY BatreRi£s, G. Fabbro, 


ndon. 
14,903 » SNORE and Ventitatine Cow:s, R. McKellar, 


14,904. Tan Pumps, P. Hiittemann, Ber’ 
14,905. Screw Propetrers, T. E. R. Phillips, Stony 


Stratford. 
14,906. Forniture, W. H. Brown, Bristo 
14,907. ee for Lamps, F. Watson, Bir- 


min| 

14 1908. SYRINGES, H. A. 8. Martin, London. 

14,909. Horsrsnoes, J. D. an London. 

14, 910. Curtain POLE Rives, R. H. Bishop and W. 
Down. London. 

14,911, Drvinc Apparatus, T. Thomson, Liverpool. 

14,912. Br-svpHipE of Caron, A. J. Holt and G. 
Millard, Manchester. 

14,918. Gratina Breap, 8. Fossati and P. Rubino, 


ndon. 
14,914. OVERHEAD RarLway Conpuctors, W. J. Brewer, 
London. 

14,915. —_——— Fett Hats, W. Wright, London. 
14.916. ArracHinc Ratts to Cuarrs, A. A. Collet, 


mndon. 
14,917. Rasnemea and Picxina Roaps, M. M. Husain, 
London. 
14,918. Syrninces, G. F, Redfern.—(The Butler Hard 
Rubber Company, United States.) 
a a yoy Suors, A., J. H., and H. W. Sexton, 


14,920. ATHLETic Boots and SxHors, J. H, Sexton, 
Teen. oe F 








pe 
cylinders, substantially as described. (2) A motive 
cylinder having a hollow plunger, a pair of ——- 
carried thereon, a cylinder arranged t» actuate ti 
tongs, and a constantly open port leading from the 
ho.low plunger t» the tong-actuating cylinder, sub- 





stantially as described. (3) A motive cylinder having 
a pair of tongs supported upon its plunger, a cylinder 
for actuating the mgs, @ passage le: ing from one 


port through the plunger to be end the tong- 
actuating ‘ofinier, and a second leading ae 
the other end epg the ea heen Fo 


port, substantially as di 

with a motive spans of a gh a pe > cnaeaiiek 
to and moved by its p!ston, a second cylinder arranged 
to actuate the tong as a poor connection between 
the cylinders, and a si ve admitting motive 
fluid to both cylinders, substantially as described. 


539, ,{00. MeEcHANISM FoR ForLinc Train ROBBERS, 
or Toomey, Scranton, Pa.—Filed February 15th, 


Claim.—(Q) In a device of the character set forth, 
the combination with the mail and express car, of a 
pair of tank iron cages located therein, said 
te gp with a sliding door, perforations near the 

r end, ate ae Se through the floor of 
mitting steam to the inside 





express car of a train, of a steam nozzle secured 
the rear end of the boiler, having a suitable sclt. 
a valve connected to the bag dome, 
leading panel therefrom ,to the inside Fr The 
mail and express car, having a tieitable steam nozzle 








elvan to the platform of said car, a pe of tank 

on coats located in + hy having sliding doors 
ok to be locked on th le, holes or perfora- 
tions near the upper end, a suitable valves in the 
floor of the car for supplying ventilation, substantially 
as and fur the purpose described. 


539,290. Sream Boirer, J. 4., F. BE, and M. BE Nor. 
mand, Havre, France. "Filed January 12th, 1895, 

Claim.—In multitubular steam generators of the 
type herein described and having the chimney situated 
at the end opposite to the boiler front, the combina- 
tion with the lower chambers B B’, the upper chamber 
©, the main bridge ) situated at the rear end of the 
grates, the smoke-box J and the inverted bridge F 
intermediate the upper portions of the main rlige 
and smoke-box, of the series of heating tubes L con- 
necting the forward portions of the chambers and 





spaced apart or open throughout the maximum area 
available it in the heig ht of the boiler, and the heating 
tubes M connacting rear portions of the chambers and 
closely arranged to form a tight arch, whereby the hot 
gases can only pass among the tubes ‘in the v cinity of 
the boiler front and not throughout the length occupied 
by the grates, substantially us set forth. 
539,561. Capspinnino Frame, A. Whitaker, Provi- 
dence, R I.—Filed December 6th, 1804. 
Claim.—In a machine of the nature described, the 
combination with the spindle 11 supported in the 
machine, and the cap 14 mounted on the upper end of 





the spindle, of a Mote yard confiser consisting 

of the part 15 arms, by means 
of which it is secured to the back board, and the part 
16 hinged to the part 15 and having the ‘stop lip 16’. 


539, oye. Drop Suears, B. Cartwright, Milwaukee, 
—Filed December 5th, 1894. 





ane. —The combination of a frame, a steam cylin- 
der mounted thereon, said cylinder "provided with 
an ex having therein a valve chamber with 
passages or ducts leading to the cylinder, and an 
exhaust chamber in communication with the valve 
chamber, a piston within the cylinder provided with 


[$39 573] 











ding poten ot stem ofepted be to carry a knife at 
ts fo lower end, a valve the valve chamber 
wing one or both of its ends squared, a treadle - 
ver pivoted to the frame a crank adapted to be 
gies to the squared end of the valve or oe 
thereof, a 


conn crank 

Cony a me er, and a spring secured at its 
Coe end to the link and oh its upper end to the 
frame, substantially as set forth. 
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THE GREAT RAILWAY RACE. 
By CuHarLEs Rovus-MARTEN, 

Tux chairmen of two of the competing lines from 
London to Aberdeen have told us that no race is going 
on. But each says plainly that his line intends to be in 
Aberdeen first, and the London and North-Western 
Chairman expressed his conviction that his train would 
“‘ not be last in the race.” So seeing that each side is 
doing its best to reach a certain goal first, and that one 
at any rate refers to the competition as a race, I venture 
to think thereis no indecorum in my employing cnce more 
the same term as that used by Lord Stalbridge in his 
speech to the meeting of L. and N. W. shareholders. 

There has been no abatement of interest during the 

ast fortnight, but rather the contrary. The West Coast 
has continued to be in Aberdeen almostinvariably first, the 
East Coast trips having been several times spoiled by 
signal stops or by undue delays at northern stations. 
The fluctuations in regard to therespective loads have been 
very curious. The East Coast has still, as a rule, carried 
by far the larger number of passengers, but on several 
occasions the West Coast loads as far as Perth—where 
Inverness portion is dropped—have been decidedly heavy. 

Two specimens of last week’s work, recorded from per- 
sonal observation, will be found to possess peculiar in- 
terest in view of certain special features which presented 
themselves. In each instance some of the locomotive 


work performed was remarkable and meritorious in the | — 


highest degree. 

The East Coast train was much lighter than those 
which I had previously observed by that route. There 
were 8 vehicles, the aggregate weight being approxi- 
mately 134 tons. This, as in all my observations, is 
reckoned exclusive of the weight of the engine and 
tender. The engine was No. 22, one of the earliest of 
Mr. P. Stirling’s famous 8ft. lin. singles. It has 18}in. 
cylinders and the usual 2sin. stroke. Very good running 
was made, although nothing exceptional or phenomenal 
was accomplished. But just after passing Offord, 55? 
miles, in 58 min. 13 sec., a signal check was en- 
countered, and after slackening for some distance the 
train was brought to a dead stand at Blacklands Box, 
the run of exactly 57 miles from King’s Cross having 
been made in 593 min. After a stay of nearly 3 
minutes’ duration, the train proceeded, and managed to 
reach Grantham only half a minute late, in spite of another 
signal check near Saltersford box. The actual running- 
time was 1 h. 54 min. 18 sec., from which 3 minutes 
should be deducted for loss of time in slackening for the 
extra stop and getting up speed again. 

From Grantham a similar 8ft. lin. single, No. 771, 
took the train to York. Another signal check was expe- 
rienced at Newark, which station was nevertheless passed 
in exactly fifteen minutes from Grantham, 14? miles. 
There was also a slight check at Retford and another 
near Red Bank Junction, beside the service slack through 
Doncaster Station. But at Selby a worse check was en- 
countered, the train being again brought to a stand, though 
it was only momentary. This however, meant, a further 
loss of 2to 3 min. In spite of all these hindrances York was 
reached in 85 min. 52 sec. from Grantham, and if due 
allowance be made for the time lost through signal 
checks, it will be seen that the run of 82} miles could 
easily have been accomplished at the mile-a-minute rate, 
or faster, from start to stop. 

At York, the 7ft. 7in. single engine, No. 1522, which 
had lost so much time on a previous occasion, took charge 
of the train, and evidently meant to atone for its former 
failure. The run to Newcastle was one of the best things 
in all my railway experience. The distance of 804 miles, 
often erroneously stated as 83} through ignorance of the 
3-mile allowance for the High Level Bridge, was done in 
79 min. 54 sec. Now it is true that this length is 
relatively easy, but the striking point is that the best 
work was performed where the gradients were almost 
continually adverse. Time was gained as persistently 
as it was lost by the same engine on the former occasion. 
Thirsk—22 miles—was passed in 22 min. 58 sec. from the 
York start; Darlington, 44 miles, in 42 min. 54sec., almost 
the whole distance being on a slightly ascending gradient. 
Durham—66} miles—was passed in 64 min. 58 sec., after 
a loss of 2 min. through slackening over the bridge under 
repair. The descent thence toward Newcastle brought 
out some smart running, but Gateshead was approached 
very cautiously, and after a dead-slow crossing of the 
High Level Bridge, Newcastle was reached in 3 h. 
55 min. 10 sec. from London. 

From Newcastle, No. 1636, one of the splendid new 
7ft. coupled engines, built by Mr. Wilson Worsdell, took on 
the train to Edinburgh without a stop, and with only one 
slack, the regular service one through Berwick Station. 
The distance of 1244 miles, with one engine, occupied 
2h. 19 min. 21 sec., time thus being slightly lost in the 
running. Edinburgh was reached in 7h. 20min. 40 sec. 
from King’s Cross. 

Two fine North British engines now came on, Nos. 
312 and 689, both of the 6ft. 6in. coupled class originally 
designed by Mr. D. Drummond, and since developed by 
his successor Mr. M. Holmes. The load had now been 
increased to 155 tons. A stay of 13 min, had been made 
at the Waverley Station, so the train did not leave until 
just about the due time. In my opinion 8 min. could 
have been saved here. A good run of 69 min. 10 sec. 
was made to Dundee (59: miles) in spite of a check at 
Inverkeithing and other slacks at Ladybank Junction 
and on the Tay Bridge. 

The stay of nearly 8 min. at Dundee seemed unduly 
long, and here again time might be saved. Dundee to 
Arbroath was run in 20 min. 10 sec., and then the 16 
miles of single line to Kinnaber Junction caused the 
usual reduction of average speed through the slacks for 
exchanging staffs. However, the North British engines 
did capital work,and delivered the train at the Aberdeen 
ticket platform at 6.14.57, the station, after a 2 
minutes’ perfectly unnecessary delay at the ticket plat- 
form, being finally reached at 6.18-54. 


It will be manifest to anyone who carefully follows 
these figures that a large margin remained for further 
saving of time without necessitating any quickening of 
the actual trevelling speed. That this view commended 


East Coast,—Run No, 3. 














3 4 
5 Stations. | —_ Remarks. 
Ex London. h. m. 8 

— |King’s Cres dep.| 8 0 18/G.N engine No 22, load 134 tons 
1}|Holloway .. pass 3 49 

4|Hornsey .. 4s a4 

5 |Wood Green.. _,, & 4 

127|Potter’s Bar.. __,, 17 52 

lij/Hatfied .. ,, 23 2 

22 |Welwyn ae. «ia 27:15 

$2 |G@itchin.. .. 4 37 2? 

87 |Arlesey.. .. 55 4l 9 

44 (Sandy .. .. » | 472 

513/8t. Neots .. | 54 40) 


57 |Blacklands Box arr.| 59 56\Stop by signal, slow train allowed to 
dep.| 9 210) geton road. Lest over 5 min. 
| Huntingdon 5 


pass} 
76}|Peterborough ” | 


5 35) 
23 §8|Slack to 15 m.h. through station. 
8g4|Essendine .. ,, | 36 45) 


100 |Stoke summit ., | 50 38) 
105}/Grantham .. arr.| 56 47|Slack near 104 mile post. 
cep |10 1 58|Engine No. 771, same load. 
120 |Newark .. pass| 16 58\Slack by signal approaching station. 


138}|Retford.. ..  ,, 35 41/Slight slack before station. - [station. 
156 |Doncaster ..__,, 52 40| Slack before station; usual slack through 
174 |Selby .. ..  ,, |I1 12 43/Stop by signal just before station, pro- 
188 | York . arr |tl 27 50) ceeded immediately. Lost fully 2min. 
dep.|11 35 3 |N.E. engine No. 1522, same load. 





Ex York. 


| 6 | 
33 [Thirsk aed 12 = = } Nearly all uphill. 





44 |Darlingtn .. ,, 
66}|Durham ue ae 40 32\Slack to 10 m h. before station; bridge 
804)Newcastle .. arr; 55 26) under repair. 
dep| 1 1 87\Engine No. 1636 and same load. 

97 |Morpeth .. pass} 22 40) 
115}'Alnmouth .. 41 53) 
132 |Belford .. a 59 35) : 
1474 Berwick .. ,, | 2 15 16/Slackened to 10 m.h through station. 
163}|Grant’s House ,, | 38 7 
175}|/Dunbar.. .. 4, | 50 6) 
205 Edinburgh .. arr.| 3 20 58) 

| dep.| 3 33 49/N.B. engines 312 and 639; load = 155 
— Ex Edinburgh. | | tons, 





























11}. N. Queersfi ry pass} 47 25| 
20}|Burntisland.. » | 58 1) 
26 |Kirkealdy ee Se \4 4 52) 
30}|Thornton .. | 9 54), 
: ‘{lcupar ae | a ¢ Slack at Ladybank Junction. 
50}| Geuchars » | 80 44) 
594|Dundee.. arr.| 4 42 59) Slack over Tay Bridge. 
| dep.| 4 50 20 
76}/Arbroath = | 5 10 30 
dep.| 5 14 46) ).. ob at 
90 iM eile veal 33 23) Single line; staff stations. 
114}/Stonchaven .. ,, | 59 28) 
1304! Aberdeen (ticket 
| platform).. arr.) 6 14 —_ station, 6h. 18 m. 54s. 
Norte. 
G.N. engines 22 and 771, 8ft. lin. single; cy}inders 18Jin. by 28in. 
N.E. ss 1522, 7ft. Tin. ,, »  19in. by 24in. 
” = 1636, 7ft. Odin. coupled; _,, 19in. by 26in. 
N.B. ,, 312 and 639, 6ft. 6in. pe in 18in. by 26in. 
West Coast.—Run No. 3. 
cA 
= Stations. Actual Remarks. 
= times. 
h, m. 5 
— |Euston .. .. dep. 8 019L. and N.W. engine Coptic, 1307, load 
53/Willesden .. pass 8 38 207 tons. 
17),Watford.. .. 4, 22 5 
Sigitring .. ~. 88 + 
46 Bletchley .. ,, 52 21 
544/Mile-post .. 4, 9 O1¢ 
62} Blisworth .. - 10 10 
824;Rugby .. .. 45 80 31 
97 Nuneaton .. “a 47 14 
110 |Tamworth . ,, 10 0 6 
1334/Stafford.. .. ,, 2514 
1474|Whitmore .. ,, 41 39 
158 |\Crewe .. .. arr. 52 39 
| dep, 58 9% Engine Queen, 1213, Prince Alfred, 622 
172}|Acton Bridge pass 12 51| same load. 
1824|Warringto.... ,, 22 89) 
194 |Wigan .. .. 44 84 1z| 
209 |Preston.. ..  ,, 52 0/Slack through station. 
239 |Lancaster .. ,, 12 12 10) 
249 |Oxenholme .. __,, 32 0) 
256}|Grayrigg .. ,, 41 59) 
i. Se 48 33) 
2674 Shap Summit * 58 30) ) 
2s] Penrith ©. <. 7 | | ay 52| past downhill run, 
oot Carlisle... .. arr. 1 27 20) 
dep. 1 36 14|C, engines, 78 and 90, same load. 
— Ex Carlisle. 
4 |Rockcliffe .. pass 41 35 
6 |Floriston .. ,, 43 13 
ehiGretna .. .. 5, 45 24 
13 |Kirkpatrick .. ‘+ 49 59 
163/Kirtlebridge ._,, 53 50) 
20 |Ecclefechan ._,, St 2 
25}\Lockerbie_ .. » | 2 212 
28} | Netherclengh =a 444 
$1}|/Dinwoodie .. ,, 712 
344|Wamphray .._,, 9 42 
393|Beattock .. 4, 14 28 
49}|\Summit.. .. arr. 29 2/Off pilot— No. 90 on alone. 
dep, 82 6 
52}|Elvanfoot pass) 35 58 
55}\Crawford ..  ,, 38 21 
7j\Abington .. ,, 40 33 
63j/Lamington .. ,, | 4516 
67 |Symiogton .. 99 48 35 
73}\Carstairs .. ,, | 54 54|Running time ex Carlisle, 75 m. 36 s. 
84 |LawJunce. .. ,, | 3 4 40 
117}|/Stirling.. .. arr. 42 12 
ep. 46 44 
122 |Dunblane . pass; 58 31 
124}\|Kinbuck .. _,, 57 44 
1349\Crieff Jus... 4, | 4 917 
140 |Dunning .._ ,, 14 46 
143} Fortevivt .. | 17 2! 
150 |Perth .. .. arr.| 2419 
dep.| 29 42/0. No. 17 and load 110 tons hence 
158 |Stanley.. .. pss) 88 57 
164}|Woodside .. ,, | 4518 
1 Coupar A: gus ” 47 20 
171}/Alyth . oo | Sent 
177}|Giamis ps. 57 18) 
1834) Forfar arr. 5 2 53) 
dep. 5 18) 
190}|Guthrie.. .. pass 13 3/Slack to 15 miles an hour at junction. 
198 |Bridge of Dun __s,, 21 40) 
201}/Dubton.. ..  ,, | 24 14! 
206 |Marykirk .. ,, | 30 3/ 
210 |Caurencekirk es 33 54 
218}|/fordoun .. ,, | 387 5 
224}\Stonehaven .. ,, | 49 38 
2404| Aberdeen (ticket 


| platform) .. arr.) 6 5 is station 6 h. 9 m. 58 s. 





Nore. 
L, and N.W. engine 1307, compound, 7ft. lin. wheels (four); cylinders, 
high-pressure (two), 14in.; low-pressure (one), 30in.; stroke, 24in. 

L. and N.W. engine 1213, 6ft. 6in. coupled wheels; cylins., 17in. by 24in. 


itself to the East Coast authorities will appear very 
plainly from the sequel. The “log” of the complete run 
is appended. 

Turning now to the West Coast service, some extremely 
interesting performances have to be recorded. The train 
was exceptionally heavy, its total weight—exclusive of 
engine and tender—being 207 tons. In this instance 
one of Mr. Webb’s splendid 7ft. wheel compounds, 
No. 1807—Coptic—was employed instead of a Precedent 
as usual. The long run of 158 miles to Crewe was per- 
formed in 2 h. 52 min. 20 sec., with remarkable even- 
ness of going. There was not a single slack from first 
to last, and the engine maintained a steady rate of 55 
to 65 miles an hour. Tring summit was passed in 37 
min, 49 sec. from Euston—81} miles; Bletchley in 52 
min. 2 sec.; the 544 mile-post in 60 min.; Rugby in 90 
min. 12 sec.; Nuneaton 1 h. 46 min. 55 sec. ; Tamworth, 
110 miles, in 1 h. 59 min. 47 sec. ; Stafford 2 h, 24 min. 
55 sec.; Crewe being reached in 2 h. 52 min. 20 sec. 

Here two engines came on; one of the 6ft. 6in. 
coupled class, No. 1213—Queen—the other a 7ft. 6in. 
single, No. 622—Prince Alfred. A fresh start was made 
at 10.58, and some exceedingly smart work was per- 
formed, Warrington—24} miles—being passed at very 
high speed, in 244 min.; Wigan—36 miles—also at 
high speed, in 86 min. 3 sec.; and Preston—51 miles— 
in 53 min. 51 sec., at reduced speed. The smart 
running continued, and Lancaster was passed in 20 
min. 10 sec. from Preston, 21 miles, Oxenholme, 
40 miles, in exactly 40 min.; and Shap Summit, 58} 
miles, in 664 min. ; the 5} mile climb from Tebay, the last 
4} miles at 1 in 75, being accomplished in 9 min. 57 sec., 
the speed in no case falling below 30 miles an hour on 
the steepest part of the grade. A quick descent followed 
of the 314 miles downhill to Carlisle, which occupied only 
28 min. 50 sec., some very high speeds being attained 
here and there with remarkable steadiness and ease of 
motion. 

From Carlisle, two of the admirable 6ft. 6in. coupled 
bogie engines, designed and built by Mr. D. Drummond, 
and by his successor Mr. Lambie, took on the train. They 
achieved a most phenomenal and noteworthy feat in 
running the distance of very nearly 50 miles to Beattock 
Summit, start to stop, in 52 min. 48 sec. When it is 
recollected that of this distance 32 miles are on a heavy 
ascending gradient, the last 10 miles being 1 in 88 to 
1 in 75, and the rest mostly 1 in 200 or steeper, it will 
be recognised what a superb piece of locomotive work this 
was, with a load of 207 tons, although two engines were 
employed. Beattock, 39} miles, was passed in 38 min. 
14 sec., and the very steep 10 mile length thence to the stop 
at the summit was climbed in 14 min.34 sec. Dropping the 
pilot, No. 78, the train engine, No. 90, ran the 68 miles 
thence to Stirling in the quick time of 70 min. 6 sec., the 
1173 miles from Carlisle having thus been covered in 2h. 
2 min. 54 sec. actual running time. If, however, the usual 
allowance of 3 minutes be made for loss of time in stop- 
ping and starting a heavy train, through gradual slackening 
and still more gradual recovery of speed, the net time 
would be brought down to just under 2 hours on a very 
heavy road, with only one engine for seven-twelfths of 
the distance. This struck me as an exceptionally fine 
performance. 

Continuing from Stirling, No. 90 made no difficulty in 
ascending the steep bank of 1 in 80 near Dunblane, and 
stopped at Perth in 37 min. 35 sec. from Stirling, in 
spite of having had severe adverse grades to battle with. 

At Perth another engine of the same class, but newly 
built, being less than a year out of the shops, No. 17, 
took charge, with a much diminished load, however, the 
Inverness sleeping-cars and coaches being left at Perth. 
The reduced load amounted to about 110 tons, and No. 17 
took this weight easily to Forfar, 32} miles, in 33 min. 
11 sec., averaging nearly 60 miles an hour from start to 
stop. The final run of 57} miles from Forfar to the 
Aberdeen ticket platform was completed in 60 min. 
388 sec., the arrival being at 65.56 a.m. Three minutes 
were lost in collecting tickets here—as in the case of the 
East Coast route—instead of taking them at the last 
stopping station, but the train finally brought up at the 
station at 6.9.58. 

Seeing that for 450 miles out of the 540 the load was 
over 200 tons, run in 10 h. 9 min. 58 sec., this seemed to me 
one of the best things yet done on the West Coast, the 
record run, up to that day, of 9h. 59 min. being made 
with a light load. Assuredly the performance, like that on 
the East Coast with which I have associated it, forms a 
most creditable illustration of what British railways and 
British locomotives can do. I append a log of the run. 

Last Monday evening a new development of this won- 
derful race made its appearance. The East Coast com- 

anies suddenly announced that their 8 p.m. train would 

enceforward run to Scotland at an average rate of speed 
far in excess of anything hitherto seen in Great Britain. 
Among other performances, it was announced to run to 
Grantham in 109 minutes; thence to York in 86 minutes, 
and from York to Newcastle in 80 minutes, the last being 
atan average speed of over 60 miles an hour from start 
to stop, a timing never before seen in this country. The 
complete journey to Aberdeen was announced to be 
made in 9 h. 40 min. 

The first train timed to reach Aberdeen in 9 h, 40 min 
left King’s Cross on Monday at 8 p.m. It consisted of 
1 eight-wheeled sleeping-car and 5 six-wheeled E.C.J.8. 
coaches, weighing in all 105 tons. The engine was 
No. 668, 8ft. lin. single. The running throughout was of a 
most remarkable character. The Potter’s Bar summit, 
12} miles from King’s Cross, was passed in the unpre- 
cedented time of 15 min. 27 sec.; Hatfield in 20 min. 12 
sec.; Hitchin, after the loss of 1 min. by a repairing slack 
near Welwyn, in 34 min. 22 sec.; Huntingdon, 57 min. 
58 sec.; Peterborough, 74 min. 44 sec.; and Grantham 
was reached in 105 min. 52 sec. Making a fresh start 
with No. 775—another 8ft. lin. single—the pheno- 
menal run of 79 min. 9 sec. for the 823 miles to York 
was accomplished, Newark being passed in 14 min. 31 





622, 7ft. 6in. single ~~ l6in. by 24in. 





Cc. engines 78, 90, and 17, 6ft. 6in. coupled is pe 18in. by 26in. 


sec. ; Retford in 81 min. 31 sec., and Doncaster in 47 
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min. 59 sec. York was reached in 3 h. 9 min. from London, 
despite another minute being lost for signal check before 
entering the station. From York a North-Eastern 7ft. cou- 
pled engine—No. 1624—took on the train, which was timed 
to do the 80} miles to Newcastle in 80 min. The run 
had been actually made in 79? min. a week previously, 
and this would again have been done but for a vexatious 
signal stop at Dalton, which lasted 3 minutes and involved 
loss of time beside. Hence the York-Newcastle run occu- 
pied 83 min. 24 sec., which was distinctly disappointing. 
Thence to Edinburgh another 7ft. coupled—No. 1621— 
ran the 1244 miles without stop in 125 min. 34 sec. 
—a record. Thus Edinburgh was reached at 2.44.44, or 
in 6 h. 44 min. 43 sec. from London. 

At Edinburgh the train was delayed nearly 12 minutes 
instead of the 3 allowed, the only reason given being 
that it was not due to start until 2.58. But as the time 
existed only on the private official table, which had been 
run ahead of whenever possible, this did not seem to 
explain matters, more especially as the train actually 
started 2 minutes before that time. 

The same thing occurred again at Dundee, 6 min. 
being wasted there. The train made the run from 
Edinburgh in 63 min. 50 sec., in spite of several 
service slacks. The engine was No. 293, a North 
British 6ft. 6in. coupled, and No. 262 of the same 
class finished the journey to Aberdeen. The run of 71} 
mniles was made, without stopping at Arbroath, in 794 min. 
to the Aberdeen ticket platform, where another delay of 
8 min. occurred in taking tickets, which might just as 
well have been done at Dundee. Consequently Aberdeen 
Station was not reached until 5.31 a.m. 

This, however, was a superb achievement. Still it was 
vexatious to recollect that but for the loss of nearly 9 min. 
at Edinburgh, nearly 6 at Dundee, and over 3 at Dalton, 
fully 18 min. in all (to say nothing of the ticket platform 
hindrance, which is common to both routes, or of the 
signal checks), the East Coast train would have been at 
Aberdeen 18 min. earlier without running any faster. 

As it was, the East Coast train, in spite of being in 
9 min. before its due time, found tself, on arrival, beaten 
by its West Coast competitor, which had already been in 
for 16 min., having arrived at 5.15 after some splendid 
travelling from Euston, including a run of 2h. 37 min. 
from Euston to Crewe, and 2 h. 22 min. from Crewe to 
Carlisle, the Caledonian performances being of equally 
high merit. 

On Wednesday morning the East Coast train, by 
avoiding the delays of the first day, got into Aberdeen by 
5.llam. But again the West Coast scored a victory, 
and in this case it established for the whole world, a 
record in respect of high speed over a long distance jour- 
ney. The run of 540 miles from Euston to Aberdeen was 
actually accomplished in 538 min., the train arriving at 
Aberdeen at 4.58 a.m. Full particulars are not yet to 
hand, but evidently there must have been some magnifi- 
cent running, though the load was very light. The travel- 
ling, alike by the East and West Coast trains, was wonder- 
fully smooth and steady, the smoothness and steadiness 
being greatest at the highest speeds attained. Any idea 
of “ danger” is absurd. 

Such, then, is the latest phase of this marvellous race. 








THE IRON AND STEEL INSTITUTE. 


MEETING AT BIRMINGHAM. 


For the first time the Iron and Steel Institute has 
visited Birmingham. The proceedings commenced on 
Tuesday with a reception of the members by the Mayor 
in the Council House. His Worship was accom. 
panied by the President of the Institute (Sir David 
Dale), Sir Frederick Abel and Mr. KE. Windsor 
Richards (vice-presidents), Sir Benjamin Hingley (chair- 
man of the Local Reception Committee), and Mr. Arthur 
Keen (treasurer of the Local Reception Committee). 

The Mayor, who was cordially received, said that on 
behalf of Birmingham, a large manufacturing centre 
which was very much identified with the iron and steel 
trades, he was very pleased to welcome the Institute to 
that city. Birmingham was interested in the iron and 
steel industries by reason of the multifarious trades it 
carried on, and he thought that the papers which were to 
be read, and the discussions which would take place, 
would have a direct bearing on Birmingham's manufac- 
tures, and would tend to their improvement. Therefore 
the visit of the Institute would be heartily welcomed in 
Birmingham. 

Sir Benjamin Hingley said the whole prosperity of 
Birmingham rested upon iron and steel and upon the 
allied metal industries. Birmingham was really the 
focusing centre of the iron industry in many respects ; 
and although they could not show the great works which 
existed in other districts, such as the gigantic steel works 
of the North of England, Scotland, Germany, and 
America, they possessed those multifarious industries 
which supported the people and tended to the welfare of 
the whole community. Outside Birmingham they still 
had the great iron industry. It was the fashion to say 
that steel was king; but, after all, steel was only iron 
developed in a different form. He was glad the Institute 
had come to that district to hold its annual meeting, 
and, on behalf of the iron trade and manufacturing trades 
of Birmingham and the Black Country, he gave the 
members a hearty welcome. 

Sir David Dale, in thanking the Mayor, Sir Benjamin 
Hingley, and Mr. Keen for the welcome they had given 
the Institute, said he knew that every effort had been 
made to render the visit to Birmingham instructive, 
interesting, and agreeable. They knew very well that 
from time immemorial Birmingham had been connected 
with the iron trade, and that within recent centuries it 
had developed to an enormous extent, and so had become 
the seat of various very important branches of that great 





ordinarily it had developed, and how it had become a 
very striking instance in modern times of a great self- 
governing community. In conclusion, the President 
once again thanked the Mayor and the local committee 
for their cordial reception of the Institute. 

The Mayor then retired, and was succeeded in the chair 
by the President, Sir David Dale. 

The President, who was received with applause, said 
that some representations had been made to the Council 
which seemed to imply a belief on the part of some of 
their foreign members that a certain recent visit paid to 
Belgium and Germany by a committee of the British Iron 
Trade Association was in some manner or another con- 
nected with the Iron and Steel Institute. It was desir- 
able to bear in mind that the Iron and Steel Institute was 
not a British institute ; it was an International Institute. 
It was very right and proper that the iron trades of 
foreign countries, and especially of America, should have 
their own local institutions looking after their own 
separate trade interests. The Iron and Steel Institute 
was not of that character, but it was an International 
Institute, and did not deal with wages, trade competition, 
or anything that was not common to all the members all 
the world over. He trusted that the misapprehension on 
the part of some of their foreign members concerninga cer- 
tain recent commission which had visited Belgium on be- 
half of the British Iron Trade Association would be dis- 
pelled. It had no connection whatever with the Iron 
and Steel Institute, which desired to keep itself entirely 
clear of all questions affecting the competitive interests 
of different countries. 

The first paper read on Tuesday was by Mr. Daniel 
Jones, F.G.S., Secretary of the South Staffordshire Iron- 
masters’ Association, on 


‘‘THEe Iron INpustRY OF SouTH STAFFORDSHIRE.” 


This paper was, to save time, read in abstract. The 
author began by saying that visitors to an ancient iron- 
making district would naturally desire to know something 
of its past history. Some of their friends from abroad who 
had honoured them with their presence would especially 
look for information of thiskind. Many of the inventions 
which have developed the iron trade to its present posi- 
tion had their home in South Staffordshire. He would 
take his hearers at once to the period when iron smelting 
with charcoal had been carried on to such a pitch as to 
create alarm in the country lest, through the destruction 
of the woods and forests, there might be a failure of 
timber for the construction of the fleet. Such was the 
case in the early part of the seventeenth century, and 
consequently the thoughts of all the metallurgists were 
directed to the application of “pit coal,” as it was 
called, as a fuel in place of charcoal. Pit coal hadalready 
been largely used by the smiths in forging and nail- 
making, and that was no doubt the reason why they con- 
gregated in the neighbourhood of Dudley, where the out- 
crop of the ten-yard coal afforded a fuel of the most suit- 
able kind, and easily accessible. In later years exact 
science has taken the place of empiricism in the 
construction and working of biast furnaces, and this 
principally under the leadership of Sir Lowthian Bell. 
Astounding results have been obtained ; such outputs as 
1500 tons per week for one furnace in this country, and 
even larger in America, have been realised. In 1796 
there were in South Staffordshire 14 blast furnaces ; in 
1806, 40 furnaces, of which 30 were blowing. In 1823 
thera were 81; in 1826, 90; in 1880, 118; in 1840, 116 in 
blast, which had in 1857 been increased to 153 in blast, 
since which time a gradual decrease had taken place. At 
June 30th, 1895, they had only 19 in blast. The Iron and 
Steel Institute visited the district in 1871, when 163 fur- 
naces were built and 108 in blast. A table showed the 
gradual decline from that date. 

The nineteen furnaces now in blast are owned by fifteen 
firms, six of which are not mine owners, and depend 
upon purchased ores. Four furnaces are more or less 
engaged in making cold-blast iron, for which there is a 
demand for roll-making and special castings. These 
furnaces vary much in the power of production, from a 
weekly maximum output of 650 tons to a minimum of 
160. In 1872 the average was 6294 tons per furnace, but 
in 1894, with improved appliances and construction, the 
output has increased to 14,360 tons per furnace. The 
quantity of native ironstone raised in 1871 was 705,665 
tons, which was reduced in 1898 to 38,172. About 1854 
might have been beheld on a dark night, a sight which 
will never be seen again—a sight which should be re- 
corded whilst there are living beholders who have 
witnessed it. In another generation or two there will be 
no man who has seenit. Whilst the scene is present in 
his memory let him endeavour to describe it. Travelling 
from Birmingham to Wolverhampton on a dark night 
about this period one became conscious of being sur- 

rounded with a wild and brilliant scene—the country 

was apparently in uncontrolled flames; tongues of flame 

from 150 blast furnaces licked the sky, for then the 

economist had not completed the utilising of the waste 

gases. Two thousand puddling furnaces sent forth their 

flames, whilst hundreds of mill furnaces, cupolas, air 

furnaces, and other flame generators, and thousands of 

pit-fires dotted over the country, illuminated the scene. 

Open coke-fires burnt with sombre sullenness as com- 

pared with the brilliant brightness of the furnaces. The 

white light of the rows of street lamps helped to complete 

this amazing scene—a scene rendered more astounding 

from the constant change and activity; the dampers of fur- 

naces being alternately closed and raised, the opening of 

furnace-doors and trolleying of the incandescent piles to the 

rolls, or puddle balls to the squeezersor helves; red snakes 

of bar-iron passing through the guide-rolls,men stripped to 

the waist pouring down with perspiration moving to and 

fro, together with the whirling movement of the train 

through the district, screeching as it approached a signal- 

post as though it were escaping horror-stricken from a 

prairie fire, each minute bringing a change of scene, and 





national industry. Whilst not forgetting the historic 
importance of Birmingham, they bore in mind how extra- 





yet one of a continuous conflagration. Having reached his 
destination and collected again his wits, there could be but 








one impression left on the mind of the traveller who had 
witnessed the scene—that he had found a veritable pan. 
demonium, fit for Satan, “gorgons and hydras, and 
chimeras dire.” 

The beating into bars of iron by means of hammers 
variously worked went on until Cort, in 1783, perfected 
the application of grooved rolls. He said “ perfected,” 
because the idea had been conceived in 1728, by one 
John Payne, of employing grooved rolls. He probably 
failed for want of better machinery to drive the rolls, the 
improvement of the steam engine not having then been 
accomplished. 

There are over eighty firms in the district engaged 
in the manufacture of iron in various forms. But this 
statement gives no idea of the importance of the district 
in bygone years, when with South Wales it produced 
nearly all the rails used in the world. 

During the last ten years gon changes have taken 
place. Many of the ironworks have been broken up. The 
following list of furnaces and rolling mills had been 
specially prepared for this paper, and may be taken as 
correct :— 

Table showing the Number of Puddling and other Furnaces and Roll- 
ing Mills in operation or available in South Stajjfordshire and Kast 

Worcestershire, taken June 39th, 1895, 


EMU NOOB os ce cen ose) “anu, ans. nse aoe, RM 
Ball = hh aaa ely SA erage 98 
Close annealing furnaces 26 
Annealing < 140 
Mill eR 404 
Melti i oe nase 10 
8 , such as ''Gis” furnaces 25 
Sheet mills ee Ree ore 133 
Plate mills 2 
a 

aide F on 
Hoop mills 123 

trip 
Slit nail rod mills ... 3 


In viewing the district as a metallurgical centre, we 
must consider the production of steel together with iron, 
Variations in the conditions of trade are constantly 
taking place all over the world. If you combine the 
steel production with the iron production, it will be found 
that the apparent decline of the district is not so well 
confirmed. The only steelworks in South Staffordshire 
in 1870 were the Bessemer works of the Patent Shaft and 
Axletree Co., Ltd. The names of firms making “ basic” 
steel are as follows:—Patent Shaft and Axle-tree Co., 
Ltd., and Round Oak, for basic open-hearth steel, and 
the Staffordshire Steel and Ingot Iron Co., Ltd., for 
basic Bessemer. The Patent Shaft and Axletree Co., 
Ltd., are the only makers of Siemens-Martin acid steel. 
Their works at Wednesbury consist of six basic and four 
acid open-hearth furnaces, averaging 20 to 25 tons 
each, the output from which, when in full work, would 
be from 1300 to 1400 tons per week of steel ingots. 

He would now refer to the exceptional position in 
which South Staffordshire stands in relation to a home 
market. There is no iron-making district in Great 
Britain so surrounded by what we may call “ the allied 
trades.” These have sprung into existence from very 
ancient times, attracted to the locality by the ready 
supply of fuel, as were the 20,000 smiths mentioned by 
Dud Dudley. Thus there were generations of clever 
workers in iron living in the locality, well supplied with 
the native products of coal andiron. With the increasing 
needs of civilisation, new branches of their industries 
were developed and hung around this hive of busy 
workers. They have gone on extending to the present 
day. No casual visitor can form the slightest conception 
of the magnitude and variety of these operations, and 
although it might be tedious to enumerate them, one of 
the objects of his paper would not be attained without 
doing so, which is to show that for many years to come 
there must of necessity remain for this district a fair 
future in iron and steel making, if it is only to supply this 
local hive of industries. A table of 64 separatue indus- 
tries was shown by the author. 

No account of a great industry would in these days be 
complete without a reference to the methods adopted for 
regulating the wages questions. It is obvious that a dis- 
trict like that, which is placed under great disadvantages 
in respect to carriage, water in the mines and old works, 
cannot afford to run any risks of diverting trade by 
foolishly entering upon strikes and lockouts. This has 
been wisely taken into consideration by the leaders of the 
iron-workers and coal-miners, who are as well acquainted 
with the conditions of the trade as they were. Great credit 
is due to them that they should have so carefully studied 
the subject, and have formed such sensible conclusions 
as to what was best for their interests. Asa result, we 
have wages boards both in the iron and coal trades, 
which have so far worked satisfactorily. This would be 
realised when he said that for twenty-three years they had 
been without a strike, in a district which was prover- 
bial for them, and of a serious character. He must 
not forget to say that the principles upon which there 
wages boards have been founded were borrowed from the 
North of England Conciliation and Arbitration Board. 
From a long experience as the employers’ secretary of 
the Midland Iron and Steel Wages Board, he strongly 
recommended to all the great trades of this country that 
they should adopt our methods. The principle is no 
longer to be considered experimental, but is established 
by a twenty-three years’ experience with unfailing 
success. And the future of the South Staffordshire iron 
and steel trades is not so much a question, in his opinion, 
of supplies of coal and iron or of trade, as it is of the 
wisdom to be shown by both employers and employed 
with regard to labour questions. 

There was no discussion on the paper. A vote of 
thanks was then passed. 

The second paper read was by Mr. H. W. Hughes, 
F.G.8., on 

“Tue Minerat Resources or THE SoutH STAFFORD- 
SHIRE CoAL FIELDs,” 





of which the following is a condensed abstract ;—The 
South Staffordshire coalfields differ in structure from 
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MESSRS. TANGYES WORKS—SKETCH IN HEAVY FOUNDRY 
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those of the other paits of England by the absence of the 


millstone grit, carboniferous limestone, and Devonian | 
upon Upper | 
These strata protrude at Walsall, | 
making a marked division in the | 
A second subterranean ridge discovered in | 
the Heath pits at West Bromwich, and extending | 
for at least three miles to the south, marked the eastern | 
limit of the field until the sinking at Sandwell Park Col- | 
liery proved a deep extension beyond. The author is | 


rocks, the coal measures resting directl 
Silurian strata. 
Dndley, and Sedgley, 
coal field. 
sinki 


now ina =e to announce that another Silurian ridge 
has been 
the first, but its extension has not yet been proved. 

The boundaries of the coalfield are formed by large faults 


iscovered at Sandwell Park at a distance from | 


| 

The high position formerly held by South Staffordshire | having been 2970 tons, and the minimum 1560 tons. 
as a coal and iron-producing district is mainly due to the Phosphorus varies from 03 per cent. in the Himley 
thick coal, which was eminently suited for malleable district to practically nothing in the district around 
ironmaking, and could be cheaply mined. It is essen- | Woodside. ie Se 
tially of a bituminous non-caking character, burns witha | Sulphur coal.—This is more often called the “ stinking 
long flame, and is used in the manufacture of iron, both | coal,” and is rarely used for household purposes on 
for smelting and puddling. The evaporative factor, as | account of its impure sulphurous properties; but it is 
determined by Thompson’s calorimeter, is 14 parts of | largely employed in the Gornal district for fire-brick 
water at 212 deg. Fah., a comparatively low value which is | burning. 
accounted for by the large quantity of water—from 1lto| New mine coal.—This coal has its normal development 
12 per cent. | in the district around Bilston and Wolverhampton, where 

The method of working adopted is one peculiar to the | it is from 6ft. to 7ft. thick, but varies in places between 4ft. 
district and the seam. Broadly speaking, it consists in | to 11ft. Southwards from Dudley, all the bottom coals 


| dividing the area into a series of rectangular chambers | rapidly thin out and finally disappear. The New Mine 


that on the western side having not as yet been proved, | called “sides of work,” which are separated from each | cog] is a valuable one for heating mill furnaces, but 


but judging by the analo 


stead pits, where the thick coal was reached at 420 and 


of Sandwell Park and Han. | other by ribs or walls of coal from eight to ten yards | contains too much sulphur for blast furnace use. 


thick. Inside each chamber stalls ten yards wide are) —Fireclay coal.—This mainly is found between Wolver- 


620 yards from the surface, it is probable that coal will | driven, crossing each other at right angles, leaving blocks | hampton and Bilston, where it is invariably from 8ft. to 


be found in that direction under the new red sandstone | of coal, called pillars, some nine yards square. These 


| 10ft. thick. In the earlier days of the iron industry a 


strata. In the northern part of the coal field the coals | pillars support the roof, and no attempt in ordinary | measure of ironstone known as the fireclay balls, which 


are mainly used for house firing. The author’s remarks 
are therefore confined to the mineral resources of the 
central and southern parts. These consist of numerous 
beds of coal, some being associated with nodular clay 
ironstones of the quality which has made Staffordshire 
iron famous throughout the world, fire-clays, and lime- 
stones. Taking the coals first the principal seams are a 
descending order. 

Brooch coal.-—This, the uppermost workable ceam, is 
of excellent quality, and mainly used for household 
p ses. It is best comets in the neighbourhood of 

udley, and more particularly towards Kingswinford and 
Himley, an overlying seam, the 2ft. coal being some- 
times £o close to it as to admit of the two being worked 
ingather, which is not always an advantage, as the 2ft. is 
inferior in quality to the brooch coal. The method of 
working is pure long wall working outward. The brooch 
band ironstone below it is got in a chance manner with 
the brooch coal. It is of excellent quality, being very 
free from phosphorus, and containing 38 per cent. of iron. 

Thick coal.—This celebrated seam which distinguishes 
the South Staffordshire from all the other British coal- 
fields, is composed of a number of beds of coal, varying 
from 8 to 14, which are either in contact or separated 7 
thin partings, each bed having distinct characters, whic 
have been named end can be recognised by the thick coal 
measures and referred to its position in the seam. At Park- 
head, near Dudley, in a typical section of the seam in its 
best condition, there is a total thickness of coal of 
8lft. 4in., with only two 3in. bands or partings; but 
away from this centre the coal becomes split up by alter- 
nations of shale and sandstone into two or four seams. 
At the Lye, 19ft. of coal in three seams are included in 
60ft. of strata. West of Dudley the upper 3{t. is sepa- 
rated by a thickness of strata ranging up to 120ft. from 
the mass of the thick coal, and forms what is known as 
the Flying Reed coal; and in the Northern or Cannock 
Chase district the thick seam is absent, but twelve or 
fourteen seams of workable thickness are found giving the 
same total amount of coal. 

In the easterly extension, as proved at Sandwell Park, 
the thick seam consists of 23}ft. of coal with 9in. of part- 
ings, there being a tendency towards splitting up and 
diminished thickness in the direction of Birmingham. 
Although it is probable that coal exists over the entire 
area covered by the new red sandstone to the Warwick- 
shire coalfield, the depth will in places be too great for 
successful working with our present appliances, and the 
author is also of opinion that the division into thinner 
seams, as in the Cannock district, is likely to prevail. 











cases is made to remove them. exists above the fireclay coal, was often mined either 
ironstone and heathen coal.— These two | separately or in conjunction with the coal. This stone 
| was of excellent quality, and much prized for mixture 
| with others for the as of pao yp pig.. 
- : ‘ | Attempts have recently been made on a small scale to 
consist of dark clunch, varying from 2ft. to 7ft. thick, and | ‘wanien workings in this measure, but the cost of produc- 
containing from two to three bands of ironstone in | tion has been found to be too large. An analysis of a 
isolated nodules, together about 14ft. thick. The average | specimen from Foxyards gave :— 


Gubbin 
seams may be treated as one, as they are usually worked 
together. The gubbin ironstone is one of the most con- 
stant beds in the whole district. The measures usually 


yield per acre of mine gotten of this ironstone of normal | . 
quality is 1305 tons, but it is sometimes as low as 910 | _. * SD Pep eee es = —— 
tons per acre. The quality of the stone is, however, | Phosphorus ... sh 0052 ,, 
very good, and it is much prized as a mixture with other | ee 0010 ,, 


ironstones. From its carbonaceous nature it is calcined | Bottom coal.—From Wolverhampton to Willenhall, 
for, he Blame wih a eral exgendine ct fel | eon, Dasason, and Conley, thi col as a prot 
sumption of coke. Its high price—12s. 6d. per ton for 38 | eee 


Feet. Inches. Feet. Inches, 
per cent. of metallic iron—prevents its use to any great | 2 0 ies 


Gannes (inferior coal)... ... ... 2 


extent except for cold-blast irons. The latter remark | Topcoal ... .. 5 0 nA 
applies to all the other ironstones. The phosphorus | san A Aa ae 1 0 


ranges from 0°12 to 0:34 per cent. } wat ; 
The method of mining the heathen coal and gubbin | Outside these limits the variations are many, and some- 


ironstone is to first drive out roads in the coal, subdivid- | times come in suddenly. 

ing the area to be worked into blocks from 40 to 50 yards | Blue flats, silver threads, and diamonds ironstones.— 
wide, by 50 to 60 yards long. The heathen coal is then | These are the lowest measures ever worked in the South 
removed by longwall, working “‘ homewards.” When the | Staffordshire coalfield, neither coal nor ironstone of the 
coal face has advanced a few yards, the gubbin ironstone | Jeast value having been found below them. The maxi- 
lying above the “gob” or “goaf” is removed as fol- | mum development of these ironstone beds at Ryecroft, 
lows :—The gob in the coal-working is not packed con- | north of Walsall, shows ft. 3in. of stone in 36ft. Qin. of 
tinuously across the face, but portions, called “ wastes,” | measures. Further north the ironstones rapidly die out 
are left unstowed. These wastes are about three yards and disappear. Thirty years ago a great part of the iron 
wide, and are divided from each other by packs five or | smelted in the Wolverhampton district, which in those 
six yards wide. A hole is first broken up through the | days was the largest centre, was made from these lower 
roof of the coal and into the gubbin measures in each | ironstone beds. At the present time there is not a single 
waste, and then the gubbin measures are removed over | colliery working the deposits. This is due in some 
the coal roof which has been underbuilt by the packing | measure to the deterioration in quality of the beds, but 
in the coal-working face. Each gubbin hole is connected | chiefly to the increased cost of production, owing to the 
with its neighbour, and then the second face so formed is | shortening of the miner’s working day and the increase 
carried forward above and behind the heathen coal- | in wages, which makes it impossible to compete with 
working. After this face has proceeded a short distance | foreign ores. An analysis of a cold-blast pig made to 
a second set of gubbin holes are broken up through the | produce a given depth of chill, was as under, exceptional 
heathen coal roof in advance of the previous ones, not | care having been taken in the selection of materials :— 


only cutting off all the expense of maintaining the rear 93 

length of gubbin workings, but furnishing a more direct | — 2 cl paiesite SAR ay a 22 plans 

route for the haulage of the ironstone. | GI sauces ict ok. ce dee 
White tronstone.—This, the most widely diffused bed | Phosphorus ... att Fade’, «ony Woden 

of ironstone in the whole district, consists of from two | Paes as <a » 


to three bands of stone, varying from lin. to Ift. in| SS eR 
thickness, interstratified with measures some 4ft. to 5ft.| The percentage of phosphorus in South Staffordshire 
thick. The average yield per acre from a great number | all-mine pigs usually runs about 0°50 per cent., but inas- 
of cases gives the production at 2253 tons, the maximum | much as some of the ironstones which contain 35 per 
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cent. to 36 per cent. of metallic iron show 0°6 per cent. to 
0°8 per cent. of phosphorus, it is only by careful 
“blending” that the low average percentage of phos- 
phorus can be maintained. It is held by many authorities 
that this moderate percentage of phosphorus is the chief 
reason why South Staffordshire all-mine and similar 
irons give such good results in the best foundry practice, 
i.e., castings for engineering purposes, as cylinders, &c. 
It is noticeable that a moderate percentage of phosphorus 
is necessary in making chilled rolls. Although a chill 
can be obtained from hematite and other irons, from 
which phosphorus is practically absent, the chill is always 
soft, z.e., the surface of the roll made from such irons is 
soon roughened or indented when at work, and spoils the 
surface of the sheets, &c., in the manufacture of which 
it isemployed. The decrease in the total production of 
ironstones throughout the coalfield is very marked. The 
figures given in the Appendix show a shrinkage of 89 per 
cent. as having taken place in the last twenty years. 

Fireclays.—South of Dudley the bottom seams of 
coal and ironstone are very inferior, and in the majority 
of localities unworkable. The thick coal also dete- 
riorates, more especially so in the south-western district. 
As a compensation for this disadvantage, the district 
contains several seams which have become celebrated 
throughout the commercial world under the name of 
Stourbridge fireclay. These clays exist, excellent in 
quality, over a considerable area. In the early days of 
the industry the only bed worked was one existing some 
8 or 10 yards below the white ironstone, and from 16 to 
18 yards below the thick coal. This is the so-called Old 
Mine clay, and no doubt the nearness of the town of 
Stourbridge to the first workings was responsible for the 
name of the manufactured goods. Three other beds, 
each about 4ft. to 6ft. thick, known as the First, Second 
and Third New Mine clays, below the original one, are 
now largely concerned in the production. The great 
value of these clays lies in their refractoriness, owing to 
their freedom from alkalies and oxide of iron. Their 
composition is extremely variable. In the same location, 
in the same pit, and even in the same specimen, con- 
siderable variations are often to be found. One portion 
may be of a soft, mild, and inferior quality, while another 
is strong, clear, and very superior. For such reason 
great care has to be exercised in the selection of the 
superior qualities in the manufacture of glasshouse pots 
and crucibles; and for this purpose females are trained 
to become familiar with the various qualities. Sheds 
are erected for the reception of the best portions, the eye 
being mainly iene upon for the selection, where, 
after being properly picked and scraped, the clay is 
carefully placed.in heaps. The remaining portion, called 
‘* offal,”’ is tipped in heaps like a spoil b and allowed 
to disintegrate, thus exposing any impurities, which are 
afterwards picked out. This part is used for the manu- 
facture of fire-bricks, gas retorts, Kc. 

Limestones.—The Wenlock limestone in the neighbour- 
hood of Dudley is still largely mived by shafts as a flux 
in the blast furnace; but at Walsall the lime is prin- 
cipally used for building and agricultural purposes. 

Igneous rocks.—The basaltic cappings of the Rowley 
Hills and Powk Hill at Walsall have been largely quarried 
for a great number of years, for the purpose of supplying 
macadam for roads. 

No discussion followed the reading of Mr. Hughes’ 
paper. 

The third paper read was by M. Emile Bonehill, 
Marchienne-au-Pont, Belgium, 


On THE Direct PuppLine oF Iron, 
of which the following is an abstract :— 

From time to time attempts have been made to sup- 
press the fusion of pig iron in the puddling furnace 
itself. This idea of direct puddling, which has been in- 
vestigated by a considerable number of manufacturers, 
has also largely occupied the attention of the author, to 
whom it occurred that it would be advantageous to collect 
the metal tapped from the blast furnace in a reservoir, 
where it could be maintained in a fluid state, and from 
which it could subsequently be transferred to the puddling 
furnace. A reservoir was therefore built close to one of 
the blast furnaces at Hourpes, sufliciently large to con- 
tain all the metal from a tapping, and constructed so that 
the metal might be kept in the same state of fluidity. 
For this purpose it is heated by means of a gas producer. 
It is placed lower than the base of the blast furnace, so 
that the metal can run into it directly, and it will hold 
35 tons. The depth of the bath is then 60 to 70 centi- 
metres—about 23sin. to 27}in. Several openings are 
made in the walls, so that metal can be taken from 
different levels. The reservoir is situated adjacent to the 
group of four puddling furnaces served by it. 

The puddling furnace is on the Siemens system, and is 
heated by four producers, beneath which are placed the 
regenerators. The operation of puddling direct is con- 
ducted as follows :—A ladle which will hold from 500 to 
1000 kilogrammes—1100 lb. to 2200 1b.—is brought up to 
the base of the reservoir, and there placed on a weighing 
machine in order that the amount of the charge may be 
strictly limited to the desired weight, and that the 
total quantity of the metal treated may be exactly 
known. A workman opens one of the tapholes, and 
allows the desired quantity to flow into the ladle, which 
is then taken by the puddlers before one of the working 
doors of their furnace, into which the metal is easily run. 
The metal is rabbled immediately after it has been run 
into the furnace, and in about half an hour the men begin 
to withdraw the blooms, which are then taken directly to the 
steam hammer. The complete working of acharge is always 
done in less than an hour, so that these furnaces will, 
with the greatest ease, turn out 12 tons each in a shift of 
twelve hours. The shingled blooms pass to the puddle 
mill train, where they are rolled down to the sizes usually 
made in puddled bars. In giving the results that have 
been obtained with this process, it must be understood 
that all comparisons are made with the ordinary puddling 
process that is in general use in the same district, 


Six per cent. only in place of 16 per cent. losa is 

e, a difference a 10 per cent. With iron at 45f.— 

36 shillings—per ton, this corresponds to a saving of 4°50f., 

or 3°6 shillings. The economy od ton of puddled iron 
may therefore be summarised as follows :— 


. Francs, Shillings, 
Labour a 2°41 1/928 
Fael 7°80 6 240 
Waste 4°50 3°600 
14°71 11:768 


The process also possesses many great advantages in 
facility of laying down the plant. (a) The space required 
is relatively small as the whole plant at Hourpes, which 
consists of four large furnaces and a reservoir, is com- 
prised within an area measuring only 32 by 20 metres 
—105ft. by 654ft.—whilst the old process necessitates 
twenty-seven furnaces occupying three times the space. 
(6) There must also be taken into consideration the 
decrease in the amount of superintendence required and 
its increased efficiency. Work goes on better with less 
carelessness and waste or loss of iron. The puddling is 
conducted at a high temperature, and the product is 
refined better, is very uniform, and is stronger than in 
the ordinary process. It works exceedingly well under 
the hammer, and the rolled bars have the appearance of 
wrought iron rather than that of puddled bar. When 
re-heated, the loss is much less and the welding in a pile 
is perfect, the finished bars having a smooth surface and 
a good appearance. 

The discussion which followed the reading of this 
paper principally consisted in the putting of questions 
to Mr. Bonehill. As that gentleman’s knowledge of 
English did not permit him to grasp the meaning of the 
speakers with certainty, it was resolved that his reply 
old take the form of a communication to be published 
in the “‘ Transactions.” Mr. Farnworth wished to know 
how slag was kept out of the puddling furnace. Mr. 
Daniel Jones said he should like to explain some of the 
difficulties which occurred in carrying on the operations 
at Bilston. The first difficulty was this: That with 
regard to the process carried on by his grandfather it 
could only be applied where there were suitable levels. 
The iron was simply run by its own gravitation down to 
the furnace, but that could have been overcome by a 
process of B ges | it into some intermediate vessel. 
There was this difficulty in the blast furnace of those 
days; the capacity was small, and the constant tapping 
of the furnace led to the bad working of the furnace itself. 
They could hardly tell what kind of iron they were 
going to have—gray, mottled, or white—though the ten- 
dency was to white. There was, again, no method for 
intermixing other pig iron, which was so important an 
element in the question. He did not know how Mr. 
Bonehill would meet that difficulty. 

Mr. E. W. Harvey explained that he had seen the plant 
in operation, and the process seemed to promise great 
economy. Replying to Mr. Farnworth, he said that the 
pig iron was taken from the blast furnace along with the 
slag, and it was tapped off in small quantities, and the 
slag remained on the surface of the metal in the reser- 
voir. That was only run out, say, once a week. A certain 
thickness of metal was kept in the reservoir, and the slag 
remaining on the top was only run off once a week. On 
behalf of Mr. F. Siemens, he had to say that he wished to 
compliment Mr. Bonehill on the success which had 
attended his efforts to produce a cheaper puddled bar. 

Mr. T. Turner said that Mr. Bonehill had achieved a 
considerable amount of success with the alteration 
described. He took it that the chief interest to the 
ironmakers was whether the process was likely to be 
applied successfully in their own district. He was not 
very sanguine as to the success of the process, at all 
events, in South Staffordshire, because, in the first place, 
there were not many ironworks in the district to which 
blast furnaces were attached. The process, therefore, 
could only be appliedin few cases, or else it would involve 
the remodelling or the building of works for the process 
to be carried on. But, apart from that, he was doubtful 
as to whether theoretically the suggested change was a 
good one in that district. In Staffordshire they employed 
an iron which was very silicious, and not unfrequently 
more phosphoric than that referred to in Mr. Bonehill’s 
paper. The experience of Staffordshire ironmakers was 
that they could not get a good yield with iron of the 
character mentioned. Mr. Bonehill had said that he lost 
16 per cent. in puddling before he undertook the process ; 
and, perhaps, that was one reason for the economy, 
because he had been enabled to reduce the loss from 16 
to 6 per cent., but a number of works in Staffordshire 
already had a loss of less than 6 percent. If Mr. Bonehill 
only finished with 6 per cent. of loss, they could show 
him better work than he had accomplished. 

Mr. Beard asked for what purpose the puddled bars 
were used, and into what description of iron they were 
rolled. He did not think the quality could be good or 
the iron clean. After a few remarks from Mr. Head 
on the history of the double puddling furnace, Mr. 
Bonehill was thanked for his paper, and, speaking 
in French in reply, he said that, although his grand- 
father was born at Bilston and his father was an 
Englishman, he himself was unable to speak English. 
He desired to acknowledge the courtesy of the members 
of the Institute in inviting him to read a paper, and 
said he should be glad to answer the various questions 
raised during the discussion in the columns of their own 


journal. 
The formal pe terminated on Tuesday with a 
paper on “The Ironworks of South Russia,” by Mr. 


George Kamenski, of St. Petersburg. An attempt 
was made to read this as abstract, but it was abandoned, 
and by general consent it was taken as read, and a vote 
of thanks accorded to the author. 

The afternoon was devoted to visits to various works, 
particulars of which we give elsewhere. At eight o’clock 
the Mayor held a brilliant reception at the Council 
House, the art galleries and museums being thrown open 








to the guests, who numbered many hundreds. 





On Wednesday morning proceedings began in th 
Council Chamber with the reading aa ener by he 
fessor Hartley, 


‘ON THE THERMO-CHEMISTRY OF THE BessEMER Process,” 


read by the secretary in the absence of the author 
who was unfortunately prevented from attending by a 
sudden illness. It described an important series o 

observations carried out at Dowlais how Crewe Worksi 1 

1893-95, with a spectroscopic train of quartz prisms 
which allowed photographs to be taken in the more 
refrangible region of the spectrum to an extent far beyond 
what had been done by the earlier workers in the same 
field, and by an ingenious arrangement for varying the 
aperture of the slit it has been possible to take several 
spectra on the same plate, so that records have been 
obtained at half-minute intervals throughout the entire 
blow, the images being sufficiently good to bear enlarge- 
ment by the Autotype Company up to 36in. by 24in., in 
which the spectra are magnified ten diameters, so as to 
admit of exact measurement by a micrometer appa- 
ratus. Full details of the lines observed are given in the 
paper, and they are to be supplemented by reproductions 
of the original photographs in the final publications, 
The author's conclusions, though differing but little from 
those propounded by Dr. Wedding in 1874, namely, that 
the flame is essentially one of carbonic oxide with 
bands due to that gas and others due to manganese, in 
the green field the appearance of the latter at the period 
of the boil being in main due to the extremely high 
temperature, while their disappearance is a consequence 
of the exhaustion of the carbon in the bath when the 
heat suddenly diminishes. The author, however, con- 
siders that the manganese vapour is not derived directly 
from the bath, but by the slag by decomposition, as 
a very similar spectrum is obtained when the slag is 
subjected to the intense heat of the oxyhydrogen flame. 

As regards the temperature of the flame, the author 
considers that, judging by the number of lines and bands 
belonging to iron and manganese which have been photo- 
graphed in the spectrum of the Bessemer flame, the 
temperature must in any case nearly approach that of 
the oxyhydrogen flame, even if it does not very gener- 
ally exceed it. 

The parallel columns below show the number of lines 
observed in the spectra of the respective substances 
under different conditions :— 

{ Carbon monoxide burnt with 
OLY TEN 

CO spectrum, 16 lines and 
edges of bands, Exposure 60 
minutes, 

Oxyhydrogen blowpipe flame. 


Mn spectrum, pure metal, 103 
lines and edges of bands, 


Bessemer flame. 


CO spectrum, 8 lines and edges 
of bands, Exposure 14 to 3 
minutes, 


Mn spectrum, 73 lines and 
edges of bands. Exposure 1} to 
3 minutes, 

Fe spsctrum, 92 lines, Fe spectrum, 92 lines, Expo- 
sure 4 to 3 minutes, sure from 15 to 30 minutes. 

The temperature is to be judged by the iron lines 
because there is a smaller difference in the proportion of 
this metal present in the two cases than in the case of 
the carbonic oxide and manganese. It is a striking fact 
that the Bessemer flame required a much shorter 
exposure than the oxyhydrogen blowpipe flame, but the 
volume of flame is much larger ; on the other hand, how- 
ever, it is not so close to the instrument. These facts 
do not, however, influence the number of lines in the 
spectra, which are readily photographed. In fact, 
nothing but an approximately equal temperature could 
give such a similarity of spectra, particularly in the ultra- 
violet region. From the thermo-chemical calculations he 
concluded that the temperature of the bath may be about 
727 deg. Centigrade above the melting point of pig or 
1947 deg. C., which is well above the melting point of 
platinum, and considerably higher than Lechatelier’s 
determination of the temperature of the melted steel in 
the ladle, which is 1640 degrees. 

The short discussion that followed the reading of the 
paper brought out a general agreement as to its value and 
regret at the absence of the author. It was, however, 
pointed out that the thermal calculations as to the part 
played by silicon in furnishing the heat in the process, by 
Professor S. Jordan, of the Ecole Centrale, were published 
in 1869, or two years before the date given by the author 
fo: Lieutenant Dutton’s communication to the Chemical 
News. Mr. Snelus mentioned that in the Walran Leganisel 
process, where a quantity of high ferro silicon is added 
before complete decarbonisation, a spectrum is obtained 
that is immensely more brilliant than that seen under 
the ordinary conditions of the boil in a large converter, 
this effect being obviously due to an intensification of the 
heat at what is in the latter case the hottest point in 
the operation. 

The second paper read on Wednesday was by Mr. H. 
Marion Howe, of Boston, Mass., on 


Expo- 





‘* THE HARDENING OF STEEL.” 


This paper, or rather, treatise of forty-two pages, was 
not in the hands of the members until Wednesday 
morning. Even a lengthy abstract of the contents would 
scarcely do the author justice. The paper reviews at 
length the two theories, ‘‘ Allotropic” and ‘‘ Carbon,” of 
hardening. The author deals with the story told by 
“Jog,” in the diagram of steel under stress, the word 
referring to the jerk or irregularity manifested in the 
traction curve. ‘The final conclusions of the author may, 
perhaps, be best expressed by the following extract from 
the latter portion of the paper. An abstract supplied by 
the author, and read by the Secretary, is in itself a by 
no means brief paper, occupying in reading nearly 
half an hour. 

“Passing now to the main question, let us inquire 
whether the facts are better fitted (1) by the allotropic 
theory, in what I take to be its present form, that -iron 
is the chief cause of hardening, and that carbon acts only 
as a brake ; or (2) by one which, though it has probably 








occurred to many, I do not remember to have seen 
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enunciated hitheito, viz., that hardening is due to the 
retention, not of £-'ron alone, nor of hardening carbon 
alone, but to a compound of f-iron with hardening 
carbon, to what we may call a “ hardening-carbide of 
8-iron,” so that it would be as inaccurate to say that 
hardening is due rather to §-iron than to hardening 
carbon, as to say that the properties of water are due to 
its oxygen rather than to its hydrogen. 

“On this, which I venture to call the ‘Carbo-allotropic 
theory, carbon may sti)l act as a brake to retard the 
change from § to a iron, indeed the natural effect of 
such a strong chemical combination as the union of 
8 iron and hardening carbon should be. For that matter, 
would not the fact that carbon thus acted as a brake on 
the departure of iron from the f state actually indicate 
strongly that they two were combined? When we find 


a substance impeded by the presence of another from | 


following the chemical course which it follows when free, 


is that not strong primd facie evidence that the two are | 


united chemically ? And if the bond be so strong as to 
retard thus powerfully the departure of iron from the 8 
state, should not that very strength lead us to expect 
that the properties of the compound should differ much 
from those of each of its components ? 
genera! characteristic of strong chemical unions ?” 

On the suggestion of the President, supported by Mr. 
Snelus, it was decided that, as the paper was so highly 
technicil, the discussion cf it should be postponed until 
the May meeting. 

Professor Roberts-Austen, C.B., telegraphed that he 
had received an abstract of the paper. Mr. Osmond and 


himself would welcome so distinguished an adherent to | 


the views they had recently advocated. 


The third paper read on Wednesday was by Mr. R. A. 
Hadfield on ‘‘ The Production of Iron by a New Process.” 
This paper is given at length on page 183. 

In the brief discussion which followed, Sir Frederick 
Abel said that years ago he was one of a committee ap- 
pointed by the British Association to make pure iron. 
Although they worked for two or three years, they 
attained but indifferent success. They did eventually 


produce iron almost chemically pure, but it was in very | 


H tul Mr. Hadfield on the | 
2 Np eying: mcd oar ey ae yg | with the labour of fine grinding required by former | 


swall quantities. 
rew direction in which he was investigating the matter. 
Mr. Soelus also congratulated Mr. Hadfield, and said 
tbat if his researches enabled them to produce pure iron 
in large quantities they would all be very grateful to him. 
It was impossible to obtain completely satisfactory re- 


Is this not a | 


sults in metallurgical chemistry unle:s the pure element | 


was available. 

Mr. J. E. Steed thought the paper should be considered 
from the scientific rather than from the practical point of 
view. He was afraid that before Mr. Hadfield’s process 
could be generally adopted aluminium would have to be 
as cheap as coal, and when it was they would not want 
pure iron at all, for one metal would take the place of 
the other, and they would have to be called, not the Iron 
and Steel, but the Aluminium Institute. His experience 
was that aluminium was very valuable in steel after it had 
gone out; in other words, the value of aluminium was 
not in its alloy, but in the scavenging effect it had upon 
the iron. 

The last paper read on Wednesday was by Mr. Ernest 
Henry Saniter, F.C.S., Wigan. It was on 


| “A New METHOD FoR THE ANALYSIS OF CHROME ORE 
AND FERRO-CHROMIUM.” 

This described a modification of a method of decompo- 

sing chromium compounds by heating them with peroxide 


| of sodium instead of the usual mixture of nitre and | 


caustic alkali, which was originally proposed by Dr. 
Clark. 


peroxide at such a temperature that the mass was not 
fused, but only became pasty, that the decomposition 
| was very far from being complete. If, however, a sufficient 
temperature is used and the assay is complete by taking 
care to prevent the heavier particles falling, complete de- 


determination of the chromium completed in three- 
| quarters of an hour. For ferro-chromium the method 
was not so satisfactory, owing to the subsidence and 
caking together of the finely divided metallic particles, 
but it was rendered completely successful by the use of 


mixture of sodium and barium peroxides in the propor- | 


tion of about 5 to 1 as a decomposing agent instead of 
sodium peroxide alone. 
| the same as those obtained by Clark’s and Stead’s 
methods, and may therefore be considered to be of equal 
accuracy, but they have the advantage of doing away 


| methods, and reducing the time for decomposition from 
| two hours to five minutes. 


There was no discussion. 
The meeting then adjourned until Thursday morning. 


The author, however, found that by following | 
the original instructions, namely, heating the finely | 
divided substance with six times its weight of sodium | 


composition of chromic iron ore can be effected and the | 


The results were substantially | 


Special trains then conveyed visitors to Wolverhampton 
and other places of interest. 





THE CORNWALL WORKS, SOHO. 


Among the numerous visits paid by members of the 
Iron and Steel Institution to works in Birmingham and 
neighbourhood, not the least interesting was that to the 
Cornwall Works, Soho. 

Upon entering the works of Messrs. Tangyes Limited, 
the conclusion somewhat forcibly impressed upon the 
visitor’s mind is that although statistics have for so long 
shown seriously depressing returns, the iron trade cannot 
be quite to bad as it has been represented, for here are 
works covering nearly twenty-five acres in an extra- 
ordinarily flourishing condition, with not only the 
appearance of, but with a positive stock of orders 
in hand, dispelling the idea that even partial dulness 
is a state of things not known in this establish- 
ment. Whether such a condition of affairs is due 
to perseverance, skill, design or quality, or a com- 
bination of such essentials, it is nevertheless a fact 
that the industries in progress upon the occasion of the 
visit of the Iron and Steel Institute to these works last 
Wednesday are the outcome of the remarkably short term 
of thirty-nine years. Unfortunately the space at our 
| disposal this week will not admit of more than a mere 

outline of the present condition of the various sections of 
this gigantic factory, including a few notes upon some of 
the more important departments which Messrs. Tangye 
threw open to inspection. 

It appears that, at the commencement, Department 
A was the building which fulfilled all the demands 
made upon the firm in the way of machinery construc- 
tion, whereas now through the advancement and expansion 
of the business, the sections or departments of the works 
cover nearly every letterin the alphabet. At the present 
time this particular shop is almost exclusively devoted 
to the production of hydraulic machinery for a multiplicity 
of purposes, among some of which are presses for various 
extracts, and those for forcing the wheels of locomotives 
and general rolling stock on or off their axles, and for 
putting cranks on shafts. Pressure pumps, testing plant, 
indigo machinery, apparatus for testing transverse 
compression and torsional strains, supplemented by the 
| erection of steam winding engines, together with heavy 
| fly-wheel turning, rope driving, &c.; whilst a wing near 
| at hand, known under the same letter, meets the re- 
| quirements of the heavier work, and is fitted with 
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machine tools of Messrs. Tangye’s own construction. 

Department B is used for the manufacture of various 
forms of pulley blocks, and their multifold bolt, nut, and 
stud details, including those known as Weston’s blocks, 
Cherry blocks, worm blocks, and facile blocks, and also 
ordinary rope blocks, dead eyes, «c., all of which are being 
turned out in large numbers, and indicate that even in 
this department of small-ware a very extensive business is 
being carried on. The latest development in chain 
blocks is in that known as the ‘‘worm’”’ block, for lifting 
heavy weights, one of its essential features being that the 
lowering is practically a constant under any variation of 
load. Among the large number of machine tools 
required for the manufacture of these blocks, we noticed 
two special machines used for tapping elbow and tee pieces, 
used in connection with the gas engine department ; in 
both cases the tapping is done simultaneously, the origin- 
ally designed machine working with the tee piece held 
horizontally, whilst in that of later design the angle piece 
of the tee is tapped in a vertical position. The chains 
used with the various patterns of pulley blocks call for con- 
siderable care in their manufacture, in order to maintain a 
uniformity of pitch; and although little attention appears 
to be devoted to the gauge of each link during the process 
of welding, after it has been separated from the bar, it is 
worthy of mention on behalf of the smith, that a length 
of chain containing, say, a dozen links, will be found to fit 
most exactly into the die which is provided for the 
purpose of ascertaining their accuracy, whilst as touching 
the perfection of the welding of these chains, our repre- 
sentative struck one of the key notes in Messrs. Tangye’s 
system by asking a chain smith whether he universally 
satisfied himself of the quality of his welds; to which he 
replied, ‘‘ A faulty link can always be traced to the man 
who made it.” 

Department C is one of the most extensive in these 
works, having a superficial area of no less than 14,000 
square feet. In the same building are four floors, filled 
with machine tools for every conceivable purpose; many 
having been specially designed to meet particular cases, 
notably for the manufacture of steamengines. We do not 
exaggerate when we express our astonishment, albeit satis- 
faction, at meeting at every few steps throughout 
the works, literally piles of engine details, pumps, &c., 
and, in fact, every speciality which is here made, in 
absolutely wholesale quantities. We have heard some- 
what lately of a deputation, consisting of masters and 
men, who have been upon a visit to the continent of 
Europe, ostensibly for the purpose of satisfying them- 
selves of the truth or fallacy of the statement that the 
work of continental firms compares favourably with our 
own manufactures, and have returned seriously impressed 
with the notion that the continental masters’ advantage 
in the reduced rate of pay is not so extensive a factor in 
their favour as is the excellence of workmanship, and 
the adaptation of special machine tools, which compares 
so favourably with our own. We think, however, that 
an inspection of Messrs. Tangye’s works will go a long 
way to dispel the notion that English works can easily be 
excelled in these matters. Very considerable alterations 
are now in progress in these works, and particularly in 
connection with this department, of which we shall have 
occasion to speak in the near future, adjacent to this 
section; however, there are here some powerful winding 
and tandem compound engines, besides air compressing 
plant, the foregoing engines being under the process of 
testing, and of careful indication. 

In Department D the manufacture of jacks is carried 
on, both of the hydraulic and screw patterns, in a variety 
of forms—the ship hydraulic jacks having, as is known, 
a lifting power of 200 tons, their introduction to fame 
dating from the launching of the Great Eastern steam- 
ship ; since then they have been in considerable demand 
for ship launching, and are, moreover, extensively pur- 
chased by the Admiralty. Both types are fitted with 
traversing motion and frictionless heads, which novelty 
is the subject of a recent patent granted to Mr. Geo. 
Tangye, enabling two men to do with ease that which 
could not otherwise be performed by three men. 

The E Department supplies a very important propor- 
tion of the firm’s output, particularly in ‘ Special” 
centrifugal and duplex pumps; also compound condensing 
pumping engines, horizontal and deep well pumps, 
steam pumps, &c.—the Tangye Special pump, of such 
wide reputation, being constructed to raise any desired 
quantity of water, from 10 to 1000 gallons per minute. 
In a corner of this shop is a well-arranged boring mill, 
the several bars of which are vertical, and are mounted 
on the walls. Here the general boring for the whole of 
the works is done. 

F Department is arranged for the production of forgings, 
and has a smithy with accommodation for forty smiths 
at both light and heavy fires. At right angles to this 
building are the “ Oliver” and a chain shop previously 
mentioned. In the forging shop one bay is fitted with 
several complete sets of hydraulic presses, where bent 
cranks and a variety of other work is produced. The 
boiler shop, G, is about 270ft. square, fitted with all 
modern machinery for producing a high class of work, 
among which are hydraulic and special pressure pumps, 
accumulators, hydraulic presses and flanging tools, plate 
edge planers, machines for punching and shearing, 
hydraulic riveters, radial drills, &c., and the usual plant 
necessary for turning out boilers of all kinds capable of 
maintaining a high rate of efficiency. 

Department H is mainly given up to the manufacture 
of retort mouths and specialities such as seal valves, 
safety and stop valves, &c. 

Department I is the brass shop, where the steam 
fittings required for all the various departments are made, 
together with the manufacture of sight-feed lubricators 
and accessories for gas and oil engines. The brass 
foundry comes under the letter J; and the pattern shop, 
where very nearly 100 men are to be found, is lettered K. 

The erecting department for gas and oil engines up to 
50-horse power is known as the R Department, and here one 


admitting from 3ft. to 5ft. square; and, in fact, all classes 
of machinery for every possible purpose, besides a 
three-spindle lathe of a type exclusively manufactured by 


duty several of them are in use in the Cornwall Works. 
The works of the tool company being to some extent 
detached from the main shops, are carried on under the 
able assistance of Mr. John Tangye. 


THE STAFFORDSHIRE STEEL AND INGOT COMPANY, 


of gas engines made by Messrs. Tangye’s. This is per- 
formed by the movement of a roller along a pin on the 
gas valve lever, which brings it opposite a grooved 
cam on the side shaft of the engine. In order to 
“xe the snipping of the gas valve, 7.c. partial contact 
etween the cam and the roller and subsequent 
slipping off of the latter, a second—knife-edged—cam 
is used, which, coming in contact with a knife edged 
collar on the roller, fixes its position when opening the 
gas valve exactly opposite the cam. This firm have 
lately completed a large single-cylinder engine, indicating 
180-horse power with Dowson gas. They have also 
lately made one with a cylinder 24in. diameter and a 
stroke of 30in., to run at 150 revolutions per minute, with 
a piston speed of 750ft. The trials of the latter with 
producer gas have given an indicated horse-power of 196, 
and with Welsh anthracite coal a fuel consumption not 
exceeding 0°8 lb. per indicated horse-power can be guaran- 
teed. In the designing of this engine it was found that 
the exhaust valve would require to be of large area, 
and as it would have to contend against a terminal 
pressure of 40 lb. per square inch, the strains upon the 
pins, levers, and cams would be very great, so it was 
deemed advisable to use two instead of one valve, the 
areas of which are in the proportion of two toone. This 
arrangement does not increase the number of working 
parts beyond the additional valve, for both are actuated 
by the same lever, but the lesser one is lifted first 
and held up for a short time, for the purpose of 
reducing the pressure before the large valve rises; 
and, further, in order to obviate the excessive wear on 
the narrow-edged cams, when heavy gas valves are used 
with producer gas, a method has been adopted here in 
connection with the later made engines whereby the 
gas valve lever, actuated by the cam, does not act direct 
on the valve spindle, but does so through a tumbler, 
which is kept out of gear by a spring or weight. One 
end of alight secondary lever is connected to the tumbler, 
and the opposite end is provided with a roller sliding on 
a pin, and moved by the governor, as in the ordinary 
sized engines. This roller is actuated by the cam usually 
used, and the main gas valve lever by a broad cam at 
every revolution of the side shaft, in a like manner as 
that of the air-valve lever. The secondary lever then 
brings the tumbler into position, so that the main lever 
can raise the valve. In starting large engines, or when 
it is required to move several engines at once, Messrs. 
Tangyes use a mild steel reservoir, into which the explo- 
sive charge is pumped to a pressure of 80 lb., and from 
which the cylinders are charged. 
Department S is occupied with the general testing and 
indicating of gas and oil engines. One of our illustrations 
will be found to give a very fair idea of the extent to which 
this part of the firm’s industry has attained, they having 
spared no expense in the development of their new 
generating plant, which, we understand, can now be 
supplied for all heavy power engines. 
Referring back to the top floor of building C, we have 
omitted to mention that it is here the manufacture of 
governors of various types is to be seen in progress, both 
for the firm’s own consumption as also for the market. 
The foundry under letter U consists of two depart- 
ments, one being for light and the other for heavy work, 
together consisting of five bays, fitted with travellers and 
eight cranes. As in all mechanical engineering establish- 
ments, the production of the foundry is one of the most 
important departments. We have taken particular notice 
of the excellent illustrations of the care bestowed by the 
moulders on the preparation of heavy work, and it will 
not be out of place here to say that the perfection of the 
surfaces and regularity of forms which may be seen in 
castings of which many hundreds of tons are to be found 
about these works, is highly creditable to the skill of 
the moulders employed here. 
Department W is devoted to the manufacture of every 
kind of crane for hand and steam power, portable and 
wharf cranes, pillar cranes, platform and warehouse, wall, 
jib, barge, and deck cranes and travellers, either mechani- 
cally or electrically driven. Malleable iron castings are 
made in Department X, both for the firm’s use and for 
the market. 
We cannot conclude the description of this portion of 
Messrs. Tangye’s establishment without congratulating the 
firm upon the general satisfactory management of their 
works department, and our own appreciation of the skilland 
courtesy of Mr. Edwin Hazel, one of the principal works 
managers. 
Passing now to the machine tool department of these 
works, upon entering the main shop, of which we give 
an illustration, we find on the right hand machinery 
in course of construction for the manufacture of scr:wing 
tackle, tube expanders, milling cutters, and reamers, and 
a wood design cutter, former, and grinder now being intro- 
duced by Messrs. Tangye’s machine tool company. Near 
these in the main shop are several universal ‘‘ millers ”’ of 
heavy type, face and edge cutters, &c., lathes and 
machine tools, and especially several slotting machines, 
of heavy design, also a new design of lathe with 8in. 
centres, with swing frames carried on a fast head, 
which will no doubt be found useful. We then meet 
with wheel cutting machines, saw benches, shearing 
machines, and as a relief to the multiplicity of machine 
tools, some carpet looms which are a speciality which this 
tool company have been producing for some time. In 
the heavy tool shop there are several planers in use 


the firm and especially suitable to screw-cutting, for which 


One of the most largely attended excursions was that to 


— 


The party, numbering about 150, were conveyed by 
special train to Ettingshall-road Station, leaving about 
half a mile to be done on foot. These works, which 
were started in 1884, and are in process of enlargement 
include three converters taking 8 ton charges, which work 
with metal remelted in cupolas, the joint output being 
about 1100 tons per week. The ingots of about 25 cwt,. 
are stripped from the moulds as soon as possible after 
casting and placed when still at a good red heat in the 
heating furnaces, which are of the new Siemens form 
with single regenerators, the air alone being heated as the 
gas is brought in hot from the producer, which is built in 
one structure with the heating chamber. These furnaces, 
which are among the largest examples of the class erected 
up to the present time, excited considerable interest 
among the visitors, both from their compact form and 
extremely economical working, the reheating of the ingots 
for cogging being effected with ¢ cwt., and that for the 
rolling mill with 2 cwt. of coal per ton. 

The ingots when reheated are reduced to about 6in. 
square in the cogging mill, with a live roller train, and 
then finished in an ordinary bar mill without mechanical 
feeding arrangements, the work being comparatively 
small in size. Round bars for mill shafting were being 
turned out in considerable numbers up to Sin. diameter, 
and the party saw 7jin. bars being rolled for this 
purpose. In an adjoining extension of the works, 
where a small merchant bar mill was in process of 
erection, a good opportunity was afforded of investi- 
gating the interior arrangement of a new form of 
Siemens furnace of sufficient length to take six 
blooms side by side. The blast furnaces, of which 
there are two groups, are among the largest in the 
district, being 65ft. high, 18ft. in the boshes, and 9ft. in 
the hearth, working with closed tops and Cowper hot blast 
stoves. One side was employed on forge pig iron of 
good quality, with about 1 per cent. of phosphorus, 
produced from mill cinder and native mine, which 
is calcined in large Cleveland pattern kilns and 
is sufficiently calcareous to dispense with any 
further addition of limestone flux; while the second 
group is devoted to making basic pig chiefly from 
tap cinder with North Staffordshire limestone fiux. 
The metal, which is of the well-known white crystalline 
character, has a high proportion of phosphorus—about 
4 per cent.—ma ese, 14 per cent., while the silicon 
is only about 1} per cent. The slag from the blast 
furnace is received in shallow iron pans carried upon an 
endless chain, which passes through a water trough, 
where it is chilled, and falls out at the delivery in small 
sized pieces, suitable for railway ballast, for which there 
is a considerable demand. The slag from the converter, 
containing about 17 per cent. of phosphorus, is ground and 
sold for manure. The process of reduction is a graduated 
one; the large lumps for the converter are first broken 
under edge runners to a coarse sand size, and then passed 
through an electric separator to remove the included 
shots of steel, after which the final grinding is done in 
another set of edge runners. The finished ‘ flour” is 
delivered through an automatic weighing machine into a 
shoot from which the bags are filled, the supply being 
interrupted as soon as the proper weight—about 2 cwt.— 
has passed into the bag. The workmen employed in 
filling and closing the sacks are protected by respirators 
from the dust. The ground slag is largely exported to 
Germany. The production of basic slag at these works 
is about 300 tons per week. 


MESSRS. PARKER AND CO.’3 ELECTRIC LIGHT WORKs, 
WOLVERHAMPTON. 


These works were only commenced in July, 1894. They 
consist of a foundry and pattern shop, a drawing office, 
and a large building in which the construction of 
dynamos is carried on. All the works are on the ground- 
floor. The roofs are of lattice timber girders, by 
McTear, of Belfast, a system which has a great deal to 
recommend it. The armatures are all wound, or rather 
built up on the Eickemeyer system, which is exceedingly 
simple, and scarcely requires skilled labour. The bobbins 
for the field magnets are wound by girls, with the excep- 
tion of the heaviest work, which is done by men. No 
machine winding is done. It is found that the labour 
required being almost unskilled, is very cheap, and hand- 
winding has the advantage that faults in insulation are 
almost certain to be detected. The field magnets are of so- 
called cast steel. It is really melted wrought iron. It 
has more permanent magnetism than soft iron, but this 
is not a disadvantage in field magnets. 

There are some very fine tools, such as lathes, shaping, 
and drilling machines of the latest description. Steam is 
supplied by two Babcock and Wilcox boilers. The town 
water is hard, but the rain water from the roofs is col- 
lected and used when possible. There is no trouble from 
itting incurred, and the soft water helps to keep the 
oilers free from scale. . 

There are two large overhead travellers driven by elec- 
tricity, one of which is in the foundry; a motor is also 
employed for driving the wood-working shop. The place 
has been well planned, and there is plenty of room for 
extensions, which will apparently soon be needed judging 
by the amount of work in hand. 








ECCLES CORPORATION SEWAGE WORKS. 


On the 7th inst, the formal opening of the sewage treat- 
ment works for the Borough of Eccles took place. For 
many years past the local authorities have been alive to the 
necessity of some method of treating the sewage of the 
district, and about two years ago engaged the services of Mr. 
H. Leonard Hinnell, F.C.S., of Bolton, to report and advise 
as to the system to be adopted. As the outcome of his 
advice, the present works, consisting of settling tanks and 
a sewage irrigation farm, have been carried out under the 
direction of Mr. Hinnell. The sewage to be dealt with is 
that from a population of 32,000, and amounts to an 
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er cent. being estimated to be refuse waters from manu- 


facturers’, dyers’, and bleachers’ works. The main outfall 
sewer, 4ft. in diameter, conveys the sewage to the site of the 

resent farm, about a mile from the town, where 71} acres 
of land have been acquired and laid out. The effluent dis- 
charges into the Salt Eye Brook, which flows into the 
Manchester Ship Canal. As the outfall sewer formerly dis- 
charged the untreated sewage into this brook, the lower 
length of this sewer has been utilised as a storm-water over- 
flow, an overflow sill having been arranged so as to carry 
forward, untreated, any excess over eight times the normal 
flow of sewage. When the sewage is diluted by rain water 
to this extent it is considered that it may safely be turned 
into the Ship Canal. 

The sewage, on its entering the works, first passes through 
a screen, and is then raised by the pumping machinery into 
a circular basin, through a bell-mouthed me At this point, 
where the sewage is considerably agitated, the precipitating 
medium wil], when found desirable, be added, though at 
present it is proposed that chemical precipitants be dispensed 
with. Both the catch-pit and pump well are covered in with 
a concrete roof, so as to prevent sticks and other materials 
being thrown in and damaging the pumps. An electric tell- 
tale apparatus communicates with the pump house and 
manager’s house, indicating . ? sudden rise in the height of 
sewage. The pumps are of the centrifugal type and are 
three in number. The two emaller ones are each capable of 
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EXPERIMENTS ON LOCOMOTIVE BOILERS AT 
THE WORKS OF THE PARIS, LYONS, AND 
MEDITERRANEAN RAILWAY. 


By the late M. Henry. (‘‘ Annales des Mines,” vol. vi, 1894, 
Paris. Summarised by Mr, Bryan Donkin.) 


Parr II.—Pua1n TuseEs. 


TueE second part of the paper treats of experiments on six 
locomotives with plain tubes. These engines, built in 1889, 
were intended to embody in their construction the experience 
gained from the trials described in Part I. In all these 
experiments the boilers were stationary. The boiler pressure 
was 15 atmospheres, and the tubes were less than 16-4ft. 
long, the length used hitherto on this railway. For the pur- 
poses of comparison the boiler tubes were of different 
diameters, The tubes were of iron instead of brass as here- 
tofore, because the latter metal had been found to expand 
more than the body of the boiler. Six compound locomotive 
engines were tested, two high speed, two for goods, and two 
for mountain railways. The diameters of the tubes varied 
from lin. to 27,in, The grate area was 25 square feet in the 
high-speed engines, 25-5 square feet in the goods, and 23:4 
square feet in the mountain locomotives. The number of 
the tubes varied from 185 to 307. The total heating surface 
was 1285 equare feet in one, and 1377 equare feet in the other 
high-speed engine; 1601 square feet in one, and 1756 equare 
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PLAN OF THE ECCLES SEWAGE TREATMENT WORKS 


raising 70,000 gallons of sewage per hour toa height of 23ft., 
while the larger one, which will be brought into vse during 
heavy rainfalls, will raise 375,000 gallons in the same time. 
They are driven by three horizontal engines, two of 25 
indicated horse-power each and the third of 90 indicated 
horse-power. The boilers are two in number, of the 
Lancashire type, 28ft. long and 7ft. diameter, working at 
120 lb. pressure. They are fitted with Meldrum’s patent 


blast arrangement, with the idea that screened refuse ashes | 


may possibly be used as fuel. At one time the Corporation 
contemplated raising the steam by destructors, which would 
burn the ordinary ashpit refuse of the borough, but, for the 
present at all events, this scheme has been abandoned. After 
the sewage has been pumped into the discharge basin it is 
conducted into two tanks, each 30ft. square, and varying in 


| experimental boiler. 


feet in the other goods locomotive ; and 1696 equare feet in 
one, and 1608 square feet in the other mountain locomotive. 

As the boilers of these locomotives were only tested after 
running a certain distance, the tubes were not as clean as 
those of the experimental boiler, but the different engines 
being worked under the same conditions, the various types 
were easily compared. The arrangements for all the trials 
were the same as before, the locomotive boilers, which were 
stationary during the experiments, being substituted for the 
Tests were made on each locomotive, 
with five different draughts, namely, lin., 14in., 3in., 4in., 
and 4#ip, 

As the important point in a locomotive is the amount of 


| water evaporated, the boilers were compared in pairs on this 


depth from 6ft. at one end to Sft. at the other; in these the | 
heavier matters, such as road detritus and sand, will be | 


deposited. The sewage then flows through trapped outlets | 


into a conduit provided with penstocks for admitting it into 


the precipitating tanks; these are two in number, each | 


120ft. long by 60ft. wide. 
three parts, by means of cross walls and sills, for preventing 
the flowing of solid matters along with the sewage ; they are 
7ft. deep at the sides and 8ft. at the centre. The catch-pit, 
pump-well, conduits, and tanks are constructed of Portland 
cement concrete, with facings of blue brick set in cement 
mortar. The total capacity of the four precipitating tanks 
is 650,000 gallons. 
earthenware pipes 


Each settling tank is divided into | 


The sludge from the tanks is led through | 
to rough filter beds, constructed of porous | 


materials, 2ft. Gin. in depth, coarse cinders and clinkers being | 
placed at the bottom and finecinders on thetop. The precipita- | 


ting tanks are provided at the extreme end with an overflow 


sill, over which the effluent, freed from its suspended matters, | 


falls in a thin film into a discharge conduit, to which are 
connected carriers of glazed stoneware pipes, 1Sin. to 24in. 
in diameter, which carry the effluent underground to the 
various irrigation plots. For purposes of distribution brick- 
work chambers, 3ft. 9in. square, are constructed to receive 
the effluent water from the carriers and distribute it by 
means of sluice valves over any desired portion of the land. 
The number of plots into which the land has been divided is 
twenty-eight, and these have been laid out to meet, as far as 
possible, the original configuration of the ground, the highest 
pet being 16ft. above the lowest. They vary in area from 

alf an acre to four and a-half acres in extent. The subsoil 
consists of sand and loam, and under draining is provided at 
& depth varying from 3ft. Gin. to 5ft. The drains are laid in 
herring-bone manner, and are so arranged that by no possible 
chance can the tank effluent water pass into them before it 
has flowed on to and through the land. Aérating shafte, 
consisting of 6in. vertical pipes, are provided to each plot, so 
that the drain can be maintained in clean and fresh con- 
dition, and also means provided for taking a sample from any 
plot. The farm has this year been sown with oats, mangel- 
wurzels, turnips, rye grass, cabbages, and carrots; and as a 
means of utilising the crops it is probable that the Corpora- 
tion will erect stables and shippons at the farm for the 
accommodation of their horses and, possibly, of cattle. The 
total cost of the works, exclusive of land, but including the 
estimated cost of the stables and sheds referred to, is £18,000. 
The tanks and laying out of the land were carried out by 
Messrs. S. and J. Bentley, of Leicester; the buildings by 
Messrs. J. Gerrard and Sons, of Swinton ; the boilers, engines, 
pumps, and other machinery, by Messrs. Nasmyth, Wilson, 
and Co., of Patricroft; and the electric light installation by 
Messrs. Calvert and Co., of Manchester. 





basis. The two high _ locomotives were first tested, after 
they had run a mean distance of 47,996 miles. The one had 
185 tubes 1,°;in., and the other 224 tubes 1,,in. diameter ; 
the tubes were 13°2ft., and the brick arch 4ft. long. The 
quantity of coal burnt, and of water evaporated per hour, 
and the proportion of clinker, were found to increase regularly 
with the draught. The smallest consumption of fuel was 
913 lb. per hour with lin. draught, and 1,,in. diameter of 
tube ; the Jargest 2000 lb. per hour with 4tin. draught, and 

grin. diameter of tube. The water evaporated per hour was 
doubled, and the clinker more than doubled,as the draught 
was increased from lin. to 4#in. The pounds of water 
evaporated per pound of fuel diminished slightly, With the 
smallest draught 8-8 lb. of water per pound of fuel were 
evaporated, with the largest 8-1]b. The author concludes 
that under these conditions tubes of larger diameter give the 
better result. 

In the next, two goods locomotives were compared, after 
running a mean distance of 31,000 miles, there were 247 
tubes in the first, 1,7,in. diameter, and 307 tubes in the second ; 
1,,in. diameter, the length of tube in both being 14ft., and 
of the arch 3°7ft. As before, the consumption of fuel per 
hour increased with the draught, but was uniformly higher 
with tubes of the larger diameter ; the smallest consumption 
was 913 lb. with a lin, draught, and the largest 2024 lb. with 
4tin. draught. The water evaporated per hour and propor- 
tion of clinker also increased in about the same proportion as 
in the high-speed engines. The pounds of water evaporated 
ar pound of combustible diminished in both locomotives, 

ing highest, and giving 9 ib. with lin. draught, and 1,in. 
diameter of tube; and lowest, 8:11b. with 4#in. draught, and 
1,in. diameter of tube. Here again the author is of opinion 
that tubes 1,;4in. should be preferred to tubes 1,5,in. in 
diameter. 

In the third class of locomotives for mountain railways there 
were in the one 247 tubes 1,%,in. diameter, and in the other 
210 tubes 2,',in. diameter. The locomotives had run a mean 
distance of 25,674 miles ; the length of the tubes was 13: 6ft., 
and of the grate 3ft. The consumption of fuel per hour 
was doubled, as the draught increased from lin. to 4¢in., but 
was uniformly greater than in the other locomotives. The 
largest quantity burnt was 2750lb. per hour, with 4#in. 
draught and tubes 2:lin, diameter, and the smallest 1152 lb. 
per hour, with lin. draught and 1,°,in. diameter of tubes. 
The water evaporated per hour also increased with the 
draught, and was greater in proportion than in the other 
experiments, The proportion of clinker increased much 
more rapidly. With tubes 1,%in. diameter it was nearly 
quadrupled, and with tubes 2y,;in. diameter it increased 
more than six-fold with the increase in the draught. The 
water evaporated per pound of fuel diminished with the 
larger draught more than in the other locomotives. The 











largest quantity was 9 lb. with lin. draught, and the smallest 
7‘51b. with 4¢in. draught. Hence the author concludes 
that tubes of the larger diameter yield the better results, 
although the pounds of water evaporated per pound of fuel 
aro slightly less than before. In the original paper all these 
various data are also plotted on curves. 

If these results be compared with those of the experimental 
boiler, they exhibit the differences between locomotives 
which had been running some time on the rails and had 
dirty boilers, and the clean experimental boiler. The loco- 
motives were practically of the same dimensions, the chief 
difference being that the boiler pressure was ten atmospheres 
in the one and fifteen atmospheres in the other cet of trials, 
and the tubes in the second series of iron instead of brass. 
It was found that the consumption of coal per hour was from 
1 to 4 per cent. less in these locomotives than in the experi- 
mental boiler. The quantity of water evaporated per pound 
of combustible diminished from 4 to 6 per cent., because the 
tubes were not clean, and the total quantity of water evapo- 
rated per hour was § per cent. less in the locomotive than in 
the experimental boiler. 


(To be continued. ) 








GWYNNE’S NEW PRESSURE BALANCE GAS 
EXHAUSTER. 


THE new arrangement of three-blade gas exhauster, illus- 
trated by the accompanying engravings, has been designed by 
Messrs. Gwynne and Co., London, with the object of 
equalising the pressure of the gas operated upon, by reducing 
to a minimum the variation in the receiving and delivery 
capacity of the spaces formed by the rotation of the drum 
with its three blades, and correspondingly with the further 
object of increasing the speed and output of a given size of 
exhauster. By making use of the space within the inner 
rotating executive cylinder, an automatic compensation in 
the varying pumping capacity is secured, as will be seen upon 
an inspection of the accompanying sections. In these 
engravings a represents the gas inlet; part of the gas is 
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swept by the blades through the upper portion of cylinder 
marked 6 outside the drum, and is expelled through the out- 
let branch c; simultaneously a portion of the gas entering at 
a passes through the port d along the passage in end plate ¢, 
then through the port f into the space in the interior of the 
drum; it then passes through the apertures g, 9,9, to the 
other end of the interior of the drum, and thence through 
the port into the passage / in the other end plate, and along 
this passage / to the port i, where it enters the space outside 
of drum, and is expelled through the outlet branch c. If 
will be noted that the gas in the space outside drum is at its 





maximum pressure—i.e., occupies its smallest volume before 
delivery commences—when the gas in the space inside the 
drum is at its maximum volume and minimum pressure, and 
vice versd, and by this means the fluctuations in the pressure 
of the gas are reduced to a minimum, the pressure of gas in 
the two spaces being practically equalised. It will also be 
observed that in this new type of machine, the segments for 
guiding the blades outwards and inwards are dispensed with, 
thus avoiding a source of friction, and enabling the machine 
to be driven at considerably higher speed without risk of 





heating. The exhauster when at work shows no pulsation 
in the water gauge on the intake side, which is most im- 
portant, only the minutest tremour being visible. 

The elimination of variation of intensity of exhausting is 
considered very important with regard to the action on the 
retorts, and the higher speed at which the exhauster can be 
worked gives a greater range of exhausting capacity, which 
is also of importance. Many of these exhausters are fixed 
on one bed with direct coupled steam engines, so that each 
set is independent, and can be worked at any rate according 
with the exhausting requirements. 





AuaG. 23, 1895. 
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LARGE DYNAMO FOR COLLIERY WORKING 


MESSRS. J. P, HALL AND CO., OLDHAM, ENGINEERS 
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large steamers for Bombay and China are now sailing | 
regularly. 

For two years a Committee of the Warrington Corporation 
has been watching the proceedings of the Ship Canal Com- 
pany. Several very onerous clauses with reference to the 
maintenance of the navigation of the Mersey were contained 
in the Ship Canal Act, and it has been found impossible to 
carry them out under the present condition of the company, 
and as their capital has been practically spent, it was useless 
to go to extremities. At their last meeting the Town 
Council appear to have accepted an arrangement pro- 
posed by their Rivers Committee, viz. that the Canal 
Company agreed that the Corporation of Warrington | 
should construct the Warrington Dock, subject to plans to be 
submitted to the Ship Canal Company, and should receive all 
dues until the capital and interest should be refunded to the 
Corporation ; after that the property is to revert to the Canal | 
Company. And further, that instead of requiring the Canal 
Company to dredge and maintain the bed and the banks of 
the river Mersey for the full width of the river, they should 
dredge and maintain a channel with a minimum bottom 
depth of 50ft. at the statutory depth of 8ft. The Canal | 
Company to raise the limit of riverwise traffic in vessels from 
150 tons to 250 tons, and reduce the tolls of Sd. and 4d. to 6d. 
and 3d. per ton. These proposals have to be submitted to the 
traders before they can be finally agreed to. 

In order to maintain this channel the Warrington 
Corporation should unite with the Ship Canal Company in an 
application to the Mersey Commissioners to support them in 
obtaining an Act of Parliament enabling high spring tides and 
flood water from the uplands to be impounded in the 20 miles 
of canal between Eastham and Latchford, and let out at low | 
water above Warrington. This could easily be effected by 
putting moveable caps on the various tidal openings, and build- 
ing ® culvert from below Latchford Locks into the old river, 
through which the impounded water could be passed at low | 
tide, when its effect in scouring the channel would be greatest. 

The Latchford Lock gates, which were carried away by the 
8.8. Harold in April last, as reported in our issue of April | 
19th, have been got out of the water, a ‘ hauling up slip” 
on the canal side having been prepared for that purpose, On | 
one leaf the heel post has been split for about one-third of | 
its length; the mitre post twisted and shaken and a piece 
split off it from top to bottom; the bottom arm damaged, 
where it came in contact with the granite sill of the lock ; 
and the steel diagonal straps broken. The heel post is badly 
sprung in the second leaf; the mitre post and bottom arm 
damaged, but to a less extent than the other one; the 
diagonal straps were also broken in this case. The remaining 
arms and planking at present show no signs of injury, but it | 
is impossible to tell what damage may be discovered at the | 
fastenings when the gates are taken to pieces. 








LARGE DYNAMO FOR COLLIERY WORKING. 


THE above engraving illustrates a large continuous current | 
dynamo for generating current for operating underground 
machinery in a colliery. It is made for independent driving, 
and consists of a single magnetic circuit, the armature being 
at the top. The machine gives 550 volts on open circuit and 
600 volts with the full load of 300 ampéres, at a speed of 310 
revolutions per minute. The overall dimensions of the 
machine are :—86in. high, 62in. wide, and 133}in. long, the 
total weight being 23 tons 9 cwt., of which 3321 Ib. is of 
copper. The bed is a massive casting with recesses at the 
sides into which the magnets are fitted, the piece between 
them forming the yoke; the magnets are secured in 
position by caps bolted on at the sides. 

The standards carrying the pedestals are hollow and act as 
reservoirs for oil, and holding upwards of 10 gallons each; 
from these the oil is drawn by a pump jin. diameter, and 








having 1}in. stroke, and running at 30 revolutions per minute, 
and forcing oil through brass tubes to the underside—tkrough 
the brasses—of the three bearings. The oil pump is not 
shown, as it was not decided to apply it until after the photo 
was taken. The bearings are of phosphor bronze. The shaft 
is of a hard class of Siemens-Martin steel, being 53in. in 
diameter at the pulley end and 53in. at the commutator end. 
The bearings are provided with recesses at the ends for 
catching the waste oil, and from which it runs back into the 
standards. The magnets consist of special dynamo 
steel castings, and are machined all over, and rest on 
the bed at the ends, by the recesses in the bed being jin. 
narrower than the upper a on which the coils are placed. 
The magnet is compound wound so as to over compensate 


10 per cent. with the full load; the windings are on strong | 


sheet iron bobbins with teak end rings. The armature is of 
the drum bar type, a section through the shaft being shown 
below ; the plates are of No. 24 gauge Swedish iron, and 
are driven by two keys sunk into the shaft on opposite sides. 
Internal ventilation has not been adopted, as the makers 


| consider it a useless extra complication on this class of 


armature. The winding consists of patent twisted compressed 
bars with solid ends, which, as well as all other parts, are 
insulated with mica. The rise in temperature above that of 
the surrounding atmosphere is not expected to exceed 
70 deg. Fah. The commutator consists of hard drawn 


| copper bars 2in, deep in the direction of wear and 11tin. 


face, and is insulated entirely with mica. The connection 
between the armature winding and the commutator is of the 
firm’s special design, which allows the brushes to be at the 
sides of the commutator instead of top and bottom, without 
the use of an extra set of spirals. The brushes are of copper 
plated hard carbon, and are pressed with steel springs, which 
do not carry current, in the direction of a diameter drawn 
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ARMATU?E OF LARGE DYNAMO 


through the commutator. For a colliery this pattern of 
brush is extremely useful, as the brushes may remain in the 
same position throughout the entire range of load without 
sparking. The pulley is 50in. in diameter, for eight 1}in. 
ropes. The makers have supplied us with the following 


| figures relating to the electrical resistances and efficiencies 
| of the machine :— 


Armature resistance - *02695 ohm 
Shunt coils ene -. 189°40000 ohm 
Series coils.. ta Jae a = “00646 ohm 
We I we ce te ee cee. 28 2,425 
Ro LS i ee ee 1,900 
OE nok dua: oe Sw ta) Gut ined 581 
Watts in external circuit .. .. .. 6. 1. ce oe 180,000 

Ma cr ae. Sad eel ote 8 ae as ae 184,906 
The electrical efficiency is .. 97°847 per cent. 


1°311 per cent. 
1-028 per cent. 
*314 per cent. 


The loss in armatureis.. .. 
The loss in shunt coilsis .. 
The loss in series coils is 


PINNOR ca Se 1 hor cata te Tihs chance 2 TOO 
The other losses due to hystereses, eddy currents, and friction, 
probably amount to about 3°25 per cent., so that the com- 
mercial efficiency will be about 94:1 per cent. 
The dynamo has been built by Messrs. J. P. Hall and Co., 
of Werneth, Oldham, for use at a colliery in the neighbour- 


hood of Oldham, for transmitting power from the surface to 


| pumps, é&c., at distant points below. This plant is an exten- 
| sion of a 50-horse power set, consisting of one dynamo and 
one motor, put down at the colliery by the same makers 
about four years ago, and which has been in continuous use 
ever since, running from seventeen hours per day and 
| upwards. 
| The engine is of the large slow speed condensing type, 
| supplied with steam generated by the waste heat from 
| the coke ovens. It was put down with the original installa- 
| tion with a view to extensions. In the dynamo house, which 
| is provided with a 6-ton travelling crane, a main enamelled 
| slate switchboard is fixed, provided with double pole high 
| tension main switch and fuse, Weston ammeter and volt- 
| meter, also a recording ammeter of Lord Kelvin’s latest type. 
| From the dynamo there will be worked several motors for 
pumping, hauling, &c.; the largest one being fixed at the 
present time is of 70-brake horse power, and will drive a 
pump 890 yards from the surface. A considerable number of 
incandescent lamps will be fixed in the engine houses and 
main roads down below, six being placed inseries. The main 
cables from the dynamo are 37/13 B.W.G., highly insulated 
with vulcanised rubber and protected externally against 
mechanical injury with two laps of steel tape and a heavy 
braid ; these are in several pieces for ease of handling, as the 
weight of this cable is between sixand seven tons. The joints 
are madein water-tight cast iron junction boxes, with thecables 
entering through water-tight glands, and are all arranged with 
extra stuffing boxes so that two sets of branches may be 
readily taken off each. In the roads the cables are placed in 
wooden boxes for further protection. 








SPEED TRIALS OF THE RUSSIAN STEAM 
TRANSPORT SAMOYED. 

THE armed Russian steam transport of which mention was 
| made in our issue of July 12th, as being built by the Thames 
Ironworks Company at Blackwall, and which was launched 
from their yard after being named the Samoyed on the 9th of 
last month, underwent her official speed trials at the Maplins 
on Tuesday last. These trials were attended by a special 
Russian Commission under the presidency of Prince Ouckh- 
tomsky, Naval Attaché to the Imperial Russian Embassy in 
London. The contract agreement being for a trial of six hours 
continuous running of the ship and engines at full s , on 
arrival at the trial ground six runs on the m mile— 
with and against the tide—were first made, and gave as a 
result a mean of 124 knots an hour, obtained with 142 
revolutions of the engines per minute, and a development by 
them of 1495 indicated bhorse-power, the vacuum being 28in., 
and the steam pressure—which was easily and constantly 
maintained—in the boilers 160 lb. per square inch. The 
contract as to continuous running having to be fulfilled, the 
engines were kept going for the whole of the time specified, 
the ship in the meantime making at intervals further mea- 
sured mile runs, with result that a mean speed of 12°6 
knots was maintained, or fully a knot in excess of that con- 
tracted for. The Samoyed is fitted with triple-expansion 
screw engines of the three-cylinder type, driving a three- 
bladed propeller, the engines being supplied with steam by 
two cylindrical three-furnaced boilers of the ordinary marine 
type, made for a working pressure of 1601b. per square inch. 

The transport being more especially intended to serve the 
yee of a hydrographic surveying vessel than, as would 
surmised from her name, for the carrying of troops, is 
fitted with all the necessary apparatus for the requirements 
of such aservice. As we hope shortly to be able to illustrate 
the propelling machinery of this vessel, with some of her 
fittings, &c., we defer further description of the special 
arrangements provided in her to meet the necessities of a 
lengthened sojourn in the neighbourhood of the White Sea, 
which, we understand, will be her radius of action for a large 
part of the year. 
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THE NEW RUTHERGLEN BRIDGE—LONGITUDINAL SECTION, CENTERING, AND STAGING 


es 





































64 


OO Feet 
























i 






PR ye 


Mga ------------ = 1000 - — 5 

_ High, Wat er Ordinary Spring Tides) 26:00 
z= orignal eg ~ 
ppSemmer Level at Low Water June 189/(O0 S 7) 16-88 
at —s —h 






Wee 
oe ical 






so 


— EMEC > Oredged Bed or 
Pay i = addon dade cli i 




















Cement. 





bd *Concriéte (>: ] 
yo Oo oe-2 2 Sheet 
i oni wal Piling 
12 Bearing 
P; 


les 











Rag 


“Ywe Exgooer” 4 


RUTHERGLEN BRIDGE. 


THE new Rutherglen Bridge, the memorial stone of which 
was laid on the 13th of June, spans the river Clyde about 
1? miles east of Glasgow Bridge, and is on the main artery of 
traffic between the city of Glasgow and the ancient and royal 
’ burgh of Rutherglen. The new structure occupies exactly 
the same site as the old five-arch masonry bridge erected in 
the year 1775 at a cost of about £2000. The old bridge, at 
the end of which stood the famous old Avondale Inn, was 
reputed to be a reproduction of the famous “ Auld Brig ” of 
Glasgow, erected as far back as 1345, and at the time of its 
demolition was the oldest river bridge existing within the 
ares of Glasgow. It had a steep rise from both abutments to 
the centre, and the clear width between parapets being only 
16ft. Gin., it was altogether unsuited for the large and 
growing traffic it had to accommodate. The piers of the old 
structure moreover had become a@ source of considerable 
anxiety, for the removal of the weir at Glasgow Green—see 
THE ENGINEER, September 21st, 1894, article Glasgow Weirs 
—during 1879-80 had been followed by symptoms of scour 
about the foundations, Remedial measures were at once 
adopted; but the mischief continued to make headway, and 
in 1889 Messrs. Crouch and Hogg, MM. Inst. C.E., the 
engineers of the new bridge, reported the structure to be in a 
dangerous condition, 

A temporary service bridge of a substantial nature was 
accordingly put in hand immediately, the contract for its 
erection being let to Messrs. Hugh Kennedy and Sons, of 
Partick, Glasgow, in September, 1889. 

The service bridge was composed of eight timber spans of 
32ft. each from centre to centre, with one span in the middle 
of 55ft. built of steel girders, and allowing ample accommo- 
dation for the navigation of any large boats passing beneath. 
Tt calls for no special remark beyond the substantial nature 


of its construction, and was completed in April, 1890, the | 


total cost amounting to £2936. The old bridge was then | 
closed to all traffic. 

Designs for the new structure having been prepared by 
Messrs. Crouch and Hogg, the contract was let in November, 
1892, to Messrs. Morrison and Mason, contractors, Glasgow, 
who sublet the steel caissons to Sir William Arrol and Co., 
Dalmarnock Ironworks, Baltic-street, Glasgow. 

The new bridge, which is to be faced with granite through- 
out, is composed of three arches, the two side ones of 90ft, 
span, with a rise of 11ft. 7in., and the centre one with a span 








THE OLD RUTHERGLEN BRIDGE 


of 100ft., and a rise of 12ft.6in. The clear width between 
the parapets being 60ft., occupied by a 36ft. roadway with a 
12ft. footpath on either side. The approaches have a gradient 
of 1 in 60 up to the centre of the side spans, the remainder 
of the roadway being flattened down to an easy curve 
(6400ft. radius). The abutments are 39ft. Gin. wide from 
front to back, and are carried on bearing piles, as shown in | 
the accompanying illustrations, driven down to the rock. 
They are faced with granite, and backed with Portland 
cement concrete; the upper portion being, however, composed 
of rubble cement concrete in Arden lime. 

The piers are 16ft. wide at the bottom and 13ft. Gin. at 
springing, each being carried down to the rock—No. 1 pier 


| number, the centre one for the ingress and egress of the men, 


| ee vp illustration, and are 3ft. in internal diameter, | 





at a depth of 57ft, below high water of ordinary spring tides, 
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and No. 2 pier at a depth of 54ft. below the same level. The 


| lower portion of the pier is formed of a steel caisson, with 


semicircular ends, 83ft. long by 16ft. 3in. wide, with a | 
| joints in the air chambers and shafts being rendered air- 


working chamber, 8ft. in height, from which access to the 
surface was gained by three shafts, each having a diameter 
of 3ft. The height of each caisson was 16ft. 3in. from 
cutting edge to the top of the uppermost tier of plates. 
Each caisson was built up of three tiers of plates, the 
two upper iin. thick and 4ft. 3in. deep, and the lower 
8ft. 4in. x 4ft. 3in. x Jin. thick. 
girders, running the full width of the caisson, strengthened 
the air chamber roof, each of which had a depth of 1ft. 9in., 


o 


\\ 





externally to the outer skin and secured to it, and the inner 
skin by jin. rivets with 4in. pitch. 
The caissons were constructed throughout of steel, all 


tight by caulking or lining with canvas strips and red lead. 
The material was supplied by the following steel manufac- 


| turers :—Messrs. A, and J. Stewart and Clydesdale, the Steel 


Sixteen horizontal | 


Company of Scotland, Messrs. David Colville and Sons, 
Dalzell Steel Works, Motherwell; the Clydebridge Steel 
Company, Cambuslang ; Messrs. Beardmore and Co., Park- 


| head Forge, Glasgow ; and the Lanarkshire Steel Company, 
| Flemington. 


with a pair of 34in. x 3hin. x din. angles and a 10in. x Sin. | 


plate for upper boom, and a pair of 34in. x 3hin. x fin. 
angles, and a 10in. x gin. plate for lower boom, the web, 
Zin. thick, being stiffened by two sets of tee bars, 6in. x 
3in. x gin., one on each side—joggled over the boom 
angles. The lower angles, 3hin. x 34in. din., are 
carried above the web, and, projecting upwards, form 
attachment to the skin of the caisson. These cross 
girders are spaced 4ft. 3in. from centre to centre from each 
other, except in the case of those next to a shaft, where 
this dimension is increased to 5ft. At each end a short 
girder of similar scantlings runs from the last horizontal 
girder at right angles to it, and forms the necessary stiffening 
at this point, making junction with the caisson skin ina 
manner similar to that already described. 


x 
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The girders just detailed - eget ow = | = rs ye pene 

in. pitch. w the of each | hear’ 
he eke ani : by tn by din., | and Hes! with stone from Eastfield quarry near Rutherglen. 
itch, and ter- | The pressure 
| ranged up to e 
| pressure, the work being carried on by three shifts of men of 
| eight hours each. 


tier of plates at the ends runs a tee bar Gin. 
secured to the skin by 3in. rivets with 4in. ) 
minating atthe end of thecurve. Theshafts, which are threein 


and the end ones for material, are placed as shown in the 


being built up of gin. plates in 4ft. 3in. lengths. The 


junctions between the lengths 
b 
trcked up with Zin. rivets of 2} pitch; the longitudinal | 
seams in the lengths being made with cover plates Gin. by | 
gin., fastened with 2in. rivets having a 2}in pitch. The 
bottom length of each shaft is secured to the air chamber 
roof by a stout 4in. by 4in. by jin. angle running round its 
base. Stout triangular diaphragms connect the roof and the 
outer skin, stiffening each. q 
The roof is built up of in. plating, and each diaphragm has 
a tin. web, with angles 3in. by 3in. by gin. running round each 
edge on both sides, bent and welded at the corners to form & 
continuous framing on either side. The inner skin is of gin. 
plates, bent at both top and bottom to form connection with the 
roof and cutting edge respectively. Cover plates Gin. by din. 
make up the inner skin joints, whilst Zin. rivets with 2}in. 
itch, secure both inner and outer skins to the diaphragms. 
he cutting edge is made up by an Sin, by fin, plate, placed 








After construction at Sir William Arrol and Co.’s works, 
and erection in the girder yards of that firm, the caissons 
were taken down and conveyed to the site of the bridge for 


| re-erection in position on staging supported on piles driven 


into the river bed. As much riveting as possible was exe- 
cuted by hydraulic riveters in the girder yards previous to 
removal to site, after which the remainder of the work requi- 
site was performed by hand. 

The caisson was then lowered to the river-bed, and the side 
pockets of the caissons and the space above the working 
chamber were filled with Portland cement concrete to within 
Yin. of the top of the caisson. At this level the brickwork 
was commenced, and after being carried sufficiently high 


' above high water, the air locks were placed in position and 


being formed by 6in. by 3in. | thirty minutes, er 
in. tee bars running externally around the joint and | hours of their shift. 


sinking was commenced. As the caisson sank more brick- 
work was added, the shafts 
being lengthened and the 
locks raised, this process 
continuing till the brick- 
work was completed, and 
most of the upper portion 
of the pier built by the 
time the cutting edge of 
the caisson reached the 
rock, 

The working chamber 
and shafts were then filled 
up with Portland cement 
concrete, and the masonry 
of the pier was completed 
up to the arch springers; 
on of the pier being faced with granite, and 
th ashlar from the stones of the old bridge, 


of air employed in the sinking of the caissons 
26 lb. per square inch above the atmospheric 


‘A break in the middle of each shift, viz., at the end of four 


| hours, was given ; the men coming to the surface for about 


ere returning to complete the remaining four 


Some little sickness, due to the air pressure, occurred 
amongst the men; but the effects experienced were by no 
means of a serious nature, and with rest and care speedily 
disappeared. The air compressor employed was manufac- 
tured by Messrs. Fawcett, Preston, and Co., of Liverpool, 
both air and steam cylinders having a diameter of 18in., and 
a stroke of 2ft.; the fly-wheels, two in number, being 8ft. in 
diameter. The air chambers were lit by means of candles, 
electric current not being available. 

While the sinking of the piers was being executed, work at 
the abutments was being simultaneously carried on. The 
foundations here turned out somewhat softer than was 
anticipated, and 12in. by 12in. Lee way piles were accordingly 
driven over the whole area of the foundations until their 
points reached the surface of the rock. The above 
illustrations show the arrangement and inclination of the 
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GENERAL DIMENSIONS OF THE PROPOSED B 


MONTREAL. 


piles. Portland cement concrete in the proportion of 5 to 1 | 


forms the main portion of each abutment, the upper section 
—added only for dead weight—being composed of rubble 
concrete in Arden lime. At the present time the erection of 
the centering is well in hand, and it is anticipated that the 
arches will be turned in the autumn of the current year, 
which will bring the final completion of the bridge within 
measurable distance. The arch stones are all close picked on 
the face and on the beds and joints, varying in depth from 
4ft. Oin. at the keystone, to 4ft. Gin. at the springing. At 
the abutments however, the springers are continued until they 
reach a maximum depth of 7{t. Oin. The roadway will be 
carried by Qin. landings from Carmyllie quarry, supported by 
spandril walls of brick 1ft.1lin. thick, the landings under- 
neath the roadway being covered with Portland cement 
concrete to a depth of lft. Tin. at the centre. On this, 
granite setts 7in. deep are to be laid on a bed of sand lin. 
thick and grouted with Portland cement. 

The pavements are carried on Yin. brick walls, and are to be 
formed of 3in. Arbroath pavement. The whole of the bridge 
is faced with granite, which, as far as abutments, piers, and 
spandrils is concerned, is finely axed on the face and squared 
on the beds and joints. The inner portion of the arch is, 
however, only close picked on the soffit, The ring pens have 
a projection of 2in., and are chamfered both on the extrados 
and at the joints, All the bed joints in the abutments, piers, 
extrados of arch stones and pilasters have chamfered joints. 
The granite throughout the structure is being supplied from 
Cornwall, Aberdeen, and Dalbeattie, and is of a uniform grey 
in colour. Ample provision is made for carrying off the water 
by means of 4in. piping of cast iron brought down through 
the piers and discharging below the level of high water at 
ordinary spring tides. A layer of asphalte jin. in thickness 
will cover the arches and the tops of the piers. The center- 
ing of the side spans is of timber, of the customary substantial 
character, and calls for no special comment at our hands; 
that of the middle span is, however, formed of steel and 
merits some passing notice. 

It has been constructed by Sir William Arrol and Company, 
Dalmarnock Ironworks, Glasgow, and consists of twelve ribs, 
similar in all particulars,and braced together by 3}in. by 
3hin. by gin. angles placed back to back, and attached to the 
rib girders by gusset plates. The girders are spaced 5ft. apart | 
from centre to centre, and have a total depth of 3ft, from 
back to back of angles. Each boom is made up of a pair 
of Gin. by 4in. by in. angles riveted back to back, this 
scantling being increased to 6in. by 4in. by in. at the centre. 
The webs, which are 36in. deep by jin. thick, are stiffened by 
3hin. by 3hin. by gin. angles, and by 6in. by 3in. by gin. tees, 
placed as shown in the accompanying illustrations, and 
joggled at both upper and lower ends to form connection 
with the top and Solees boom angles respectively. The 
bracing angles are spaced 10ft. 10in. apart from centre to 
centre, except in the case of the middle portion of the 
arch, where three bays are formed within 27ft. 6in. The 
arrangement of timbering supporting the centerings will be 
followed from the drawings given on page 132. 

The work is being carried out by a joint bridge committee, 
composed of representatives of the City of Glasgow, of the 
Burgh of Rutherglen, and of the County of Lanark. The 
— B.. construction will, it is anticipated, amount to 
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WE are indebted to the courtesy of Mr. Walter Shanly, 
Chief Engineer of the Montreal Bridge Company, for the | 
accompanying general location and design of the bridge 
which it is proposed to erect over the St. Lawrence River, | 
at Montreal. The dimensions here given are taken from a | 
plan corrected by Mr. Shanly, and differ somewhat from | 
those on the blue prints originally sent out to prospective 
bidders. It is understood that engineers and bridge builders 
are to make their own designs for the superstructure, pro- 
vided that their designs conform to the general require- 
ments of span and clear height above water here indicated. | 
—Engineering News. 








As we have before intimated, the opportunity furnished | 
by the recent naval manceuvres to test thoroughly, by night and | 
day, the two new systems of masthead signalling has been availed | 
of, and the results are known. The two separate inventions are | 
those of Rear-Admiral Wilson, V.C.,and Rear-Admiral Fane. The | 
former system has, it is said, proved exceedingly useful for rapid | 
and trustworthy communication with vessels within a radius of ten | 
miles, beyond which distance the movements of the arms could | 
not be clearly made out, The latter, which is a collapsible dram, | 
could not be manipulated quite so quickly as the semaphore, but | 
signals made with it on board the Blenheim were accurately and 


easily tread on beard the flagship Royal Sovereign sizteen miles — 


Sway, 


NEW MONTREAL BRIDGE 


Elevation of Cantilevers and Suspended Span. 





| lurgy of Iron,” edited by Professor Roberts-Austen, mentions a 


| allow. 


| back in the sixties,” a few moving spirits, many of them, one is 
| glad to say, we find still with uc, founded our 


| present be a process likely to startle the 


| action, but very little slag was formed. 


| attracted by the magnet, nor was the needle of a compass deflected 


| the same materials, but still the results were not satisfactory. 
| The iron was certainly increased to 80 per cent., but the material 
| was hard, though not so much so as the first product, and was 
| evidently still an alloy of iron and aluminium. 
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RIDGE ACROSS THE ST, LAWRENCE RIVER AT 


THE PRODUCTION OF IRON BY A NEW 


PROCESS. * 
By R. A. HaDFIELD, Member of Council, 


THE metal iron may be truly termed the backbone of this 
Institute, and though we have wisely added the word steel to our 
title, yet the more we study the latter material or alloy, the more 
we find that the predominant partner iron though so much in- 
fluenced in its characteristics by the presence of the second element 
carbon, cannot be robbed of its leading position. In other words, 
that though the metal’s qualities may be modified by the presence 
of other elements, it never entirely loses its own individual 
characteristics, which make it the king of metals, both as regards 
utility and general interest, to either the scientific or practical 
observer. 

With that German thoroughness, which must be always admired, 
whether in the arts of war or peace, Dr. Ludwig Beck has 
attempted to tell the tale of this friend of our Institute in his 
‘* Geschichte des Eisens,” and showing the mass of literature which 
he has had to examine, it may be mentioned that so far he has 
issued no less than six volumes, each containing about 400 pages, 
with a promise of still more to follow before his ‘‘ Tale of Iron” is 
complete, The Jron Age, with characteristic enterprise, is now 
publishing a translation of portions of this important work. 

Although we all know that iron is an ancient friend of mankind, 
Mr, Thomas Turner, whose recent excellent work, ‘‘ The Metal- 


new point, namely, that it was probably in use before the early 
bronze period. He also mentions that the oldest fragment of iron 
known is on exhibition in the British Museum, and is believed to 
date from B.c. 3733. It was found in one of the air pomans of 
the great pyramid at Gizeh. It isa thin, short, irregular, wedge- 
shaped piece, about 9in. long and 3in. broad. The purpose for 
which it was used is doubtful. It would, therefore, appear that 
even in prehistoric ages more was known about this metal, its 
production and uses, than we have sometimes been willing to 


In the now dim distant past, in the pre-Institute days, “away 


nstitute with the 
special object of studying iron, its manufacture and applications. 

he process for production now to be described is one that, so far 
as can be ascertained, has not before been accomplished, and it 
may be of interest, perhaps, not as yet from a practical point of 
view, but as one of scientific interest. Fortunately, it will not at 
uanimity of our owners 
of blast furnaces, puddling mills, or the makers of its more refined 
companion, steel ; yet a sample of the metal in which we are all 
so much interested, produced by a different method from any yet 
used, may be of some interest. 

The writer was led to carry out these experiments in March, 
1894, after reading the interesting papers of Messrs. Green and 
Wahl, of Philadelphia, respecting the production of pure chromium, 
and other metals by similar means to those now described. 

The first experiment was carried out by heating inon oxalate in 
a basic-lined crucible for about 15min. It was thought that the 
heat would decompose the oxalate and leave ferrous oxide. To 
this was added aluminium, and the fiuxes described ; the whole 
being maintained at a high temperature, and the contents of the 
crucible stirred well together. There were signs of a strong re- 
The following were the 





proportions used :— 
Experiment 1335s. 


Ib. oz, 

Werreusemainte .. .. so ce cc so oc os 8 0 
Granulated aluminium .. .. .. «2 of « O 9 
) A ae re ee eee 2 
Fluorspar .. aa ey ae o6. & 

DS eee 

This gave a metal of the following analysis :— 
Per cent. 

Carbon by colow trace 
Silicon on se . 8°50 and 3°55 
Iron dn ee 56°70 and; ‘80 
Aluminium 2 es. Sey Se Not determined 
Specific gravity .. .. .. 4°85 


This material was exceedingly hard, and was evidently an alloy 
of iron and aluminium. Notwithstanding the absence of carbon, 
it was hard enough to scratch glass, could not be filed, was not 


in the slightest manner. A repetition experiment was made with 


These experiments being unsuccessful, some ferrous oxide was 
obtained in place of the ferrous oxalate, and the following experi- 
ments made :— 


Experiment 1335p. 
Ib. oz. 
Ferrous oxide .. .. .. « $ @ 
Granulated aluminium... « @. 8 
a a a Ce ee oo. O 2 
FUMOE OPER. cn te ce oe ce es - 0 it 
2 1%} 


A small ingot, weighing 12 og., was obtained, which could be 





forged, though not easily, The material showed 0°51 per cent. 
carbon by combustion, 

These experiments being still unsatisfactory, as the object was to 
produce pure iron, some specially-prepared ferrous oxide was then 
obtained, and after several attempts a small ingot, weighing about 
1lb., was produced, showing 97°50 per cent. of iron, with only 
0°03 per cent, of carbon ; the remainder being practically silicon 
and copper, the former being probably reduced from the crucible 
lining, and the latter being the impurity of the ferrous oxide, 
The following was the exact mixture emploed :— 


Experiment 3535s. 





Ib. oz. 
bi eet ae ne Car oe ae n£og 
Granulated aluminium os » Sue 
PS rare . @ 2 
Fluor spar +t & 

2 12% 
This gave a material which analysed as under :— 

Per cent. 
Carbon .. 0°03 
Silicon ., 1°17 
RNG Caer, an dei tad en aitrcleconaadcee Sane 
te a, ee a 
Aluminium.. oa) de eet ek. Cae ar ae 
Copper .. ae ee ee ee ee 
a a ee ere ee ee 
Specific gravity... . 7°75 


The specific gravity of Professor Arnold’s sample of 
pure iron, containing 99°87 per cent. of iron, was 7°85 
{Since the preparation of this payer astill purer sample has been 
obtained, containing 99°75 per cent. of iron. } 


The compeenieny large percentages of silicon and copper can 
probably be avoided by means of better appliances, but the main 
object for which the experiment was undertaken had been accom- 
plished, namely, the fact of being able to produce iron direct from 
its oxide, and in which carbon is practically absent, in a way that 
has probably not before been attempted. The reaction of the 
above is, of course, a simple one, being represented by the follow- 
ing formula: 3Fe O + 2Al = Al, O; + 3Fe. 

A very stiff cake of black crystalline slag was formed daring the re- 
actioninthe crucible. After breaking through this the resulting metal 
was then poured intoa small castiron mould. The metal appeared 
to be very fluid—the small ingot piping considerably—but probably 
this was owing to the comparatively high percentage of silicon 
present—1°17 per cent. Decarburised iron, produced by the 
ordinary steel-making process, is permeated with gases, and this 
was found to be so even in the crucible melted Swedish iron in 
Professor Arnold’s experiments. It would be interesting to carry 
these experiments further, to see if iron produced in this manner 
would be entirely free from porosity, aud, if so, the qualities of 
such a material. 

There seems little doubt that with an oxide free from impurities 
pure iron could be obtained. This method might therefore be 
found of use for the production of iron for special experimental 
= as with a little more care no doubt the carbon could be 

ept practically nil. Its commercial application is, of course, out 
of the question for the present ; but as the methods of obtaining 
the reducing metal—aluminium—required are cheapened, the pro- 
cess might eventually be found to have a practical value. As 
regards the cost, with aluminium at 1s. 6d. per lb., and the 
protoxide of iron at, say, 4d. per lb., this would probably work 
out something like 1s. 6d. per lb. of metallic iron produced. 

It may be interesting to tion that, as regards the production 
of aluminium, the use of which is now proving of considerable 
importance, that though those who exaggerate its value in stesl 
manufacture are its worst friends, Professor Roberts-Austen stated, 
a short time ago, in the interesting report presented to a committee 
appointed for the purpose of investigating the question of ‘‘ Elec- 
trical transmission of power from the Periyar River, Southern 
India, and its applications for various purposes,” that the cost of 
producing aluminium could now be brought down to as low as 
1s, per lb., as follows :— 








d. 
| oo os 1°30 
Aluminium (2lb.) .. .. .. Jo aa e 
Labour and superintendence ee : - 36 
Interest, repairs, and maintenance .. - 2°0 
Gc cc ccs de te we 1-0 
Carbom electroed 3... 2. 22 cc ce co 2°0 





er 123 


It would be interesting to know how the Reduction Company, now 
at work with power supplied by the mighty Niagara, proceed, and 
whether there is any future chance of still more reduced costs, 
Messrs, Green and Wahl have pointed out, in their various 
interesting communications to the Franklin Institute, that proto- 
oxide of manganese reduced by aluminium gave a yield of from 
83 per cent. to 97 per cent. of the theoretical quantity of mineral 
present. Probably, therefore, it would not be possible to avoid a 
similar percentage of waste in the production of iron on similar 
lines, If so, that would be a serious addition to the cost ; but, as 
before suggested, provided the metal aluminium could be produced 
cheaply enough, might not this method be found of service in 
the manufacture of pure iron for certain classes of electrical work. 
Parity of material is in this case of special importance, and 
though the small experiments described here have not yet given 
absolutely rf metal, they, at any rate, show that the direct 
reduction of iron is comparatively easy. When it is remembered 
the roundabout way by which we now produce iron, it would 
certainly seem as if scientific advances will show some way of 
avoiding this, and the method now described can certainly be said 
to be direct, 

Those better gp with the chemical side of the question 
will probably be able to offer some information as to the proba- 
bility of such a process being commercially applicable by means of 
better methods and apparatus, but the writer ventures to a 
that the presentation to this Institute of a sample of iron made 
by what 5 believes to be an entirely new method may be of some 
interest, even if the process presents no commercial value, which 
: the present time he does not for one moment suggest that it 

oes, 

Since the writer prepared his notes for this paper, Professor 
Roberts-Austen has given one of the most interesting of all his 
addresses before the Royal Institution, upon the ‘* Reduction of 
the Rarer Metals from their Oxides.” He hasreduced many of the 
rarer metals, and those who had the pleasure of hearing that 
address, and seeing the experiments, will not easily forget how, 
almost with the wave of a magician’s wand, were produced before 
the audience specimens in quite considerable quantities of metals 
which have been but rarely seen, and only handled hitherto in 
the most minute quantities. The writer ventures to sug, that 
the repetition of this address and experiments before this Institute 
would attract the utmost attention and interest. Perhaps he may 
be persuaded to do this in the near future, 








WE have received the summer double number oe 
Junior Photographer. This appears to be an interesting little 
magazine, and even to those who do not make the subject a hobby 
is by no means unattractive, in view of the numerous process 
block illustrations prepared from photographs submitted for 
criticism by a small army of contributors, many of which are 
excellent. The book also contains several short articles, some 
instructive, others amusing, and exemplifies clearly the attractive- 
ness of a subject to which, although easily acquired in its rudi- 
ments, there is ractically no limit as regards the degree of 





* Iron and Steel Institute, August, 1895) 


perfection which the adept can impart to its results, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which 
comply with these instructions. 

*," All letters intended for insertion in Toe Enonrerr, or containing 
questions, be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Mart.—See “‘ Malt and Malting,” by H. Stopes, F.G@.S. 
Lyon. 

J.C. (New York) — We are unable to trac: the reference to the ‘‘ Denyrouse ’ 
fan to which you refer. 

ApprEss WanTED.—If any of our readers can give us the present address of 
Mr. R. FP. Anderson, A.M.1.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

B. 8S. C.—It is impossible to answer your question except by a treatise on 
matters to a considerale extent subject to individual opinion. For instance, 
the Severn Tunnel required a vast amount of engineering skill, but probably 
not confined to so few heads or involving so much concentrated responsidility 
as the design and construction of the Forth Bridge. (2) Of the structures, 
taking the world over, requiring the greatest engineering skill, it is equally 
difficult to spak, because while such novelties and special structures as the 
Forth Bridge required the greatest engineering skill, others, such as the 
Manchester Canal, have required a great amount of skill spread over a 
number of more ordinary achicvements. In the usual acceptance of the 
expression, the Forth Bridge is the greatest engineering evidence of daring 
originality, skill, and achievement under difficulties without precedent, but 
the Mont Cenis and St. Gothard Tunnels required great skill too. 


London: F. W. 





SCREW-MAKING MACHINERY. 
(To the Ed:tor of The Engineer.) 
Str — Could any of your readers give us the name of a manufacturer of 
machines for making wood screws ? J.G.N. 
Liverpocl, August 2\st. 





SUBSCRIPTIONS. 

Tuk Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 Ihs. 6d. 
Yearly (including two double numbers)... .. £1 98. Od. 

If credit occur. an extra charge of two shillings and sixpence per annum will 
be made THe ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application. 

Ii ey of the reduction of postage on newspaper tc one uniform rate 
for any destination outside the United pt Foreign Subscriptions 
will, until further notice, de received at the rates given below. Foreign 
bubseribers paying in advance at these rates will receive THe ENGINEER 
weekly and post Subscriptions sent by Post-ofice Order must be 
accompanied by letter of advice to the Publisher. 

Taw Paper Covrrs— 

Half-yearly =. = 





- — — &0 18s. 0d. 
- =» = &i 16s. Od. 


cer. ts ob @ - = a 

Teick Facre Copxw— . 
Galfyerlg www welll CE OM. 
Féarlg 66) 40 « «= & Ome 


Reapixe Oasts.—The Publisher has in stock reading cases which will hold 
therteem copies of Tue Enainexer. Price 2s. 6d. each. 


ADVERTISEMENTS. 


seven a 
ment measures an inch or more, the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
voractical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 


Prices for Displayed Advertisements in “ ordinary” and “‘ special" positions 
will be sent on application. 
Advertisements cannot be Inserted unless delivered before Six 


o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a ion of the edition, 
ALTERATIONS to standing advertisements should arrive not 


later than Three o'clock on Wednesday afternoon in each week. 
Letter relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. Sydney White; all cther 

8 to be addressed to the Bditor of Tox Encineen. 





SELF-PROPELLED ROAD CARRIAGES. 


WE have offered for competition prizes to the value of 
One Thousand Guineas for self-propelled road carriages, 
believing, as we do, that the construction of such 
carriages may very well constitute a new branch of 
manufacture at least as important as that of cycles, 
which in a very few years has attained to enormous 
proportions. But it is obvious that unless the use of 
vehicles propelled by steam, oil, gas, or electricity is 
sanctioned by the Legislature, no progress can be made 
in this direction. It will be remembered that an altera- 
tion in the existing Highways (Locomotives) Act was 
prepared and met with favour in the late Parliament, and 
would probably have become law but for the dissolution. 
It is most desirable that the existence of a demand for 
such a change should be brought to the notice of the new 
Government, and to that end we have prepared the 
subjoined memorial, a copy of which lies at our office for 
signatures. We may add that those of our readers in 
the country who are interested can have a copy of the 
memorial forwarded to them for signature on application 
to our publisher. Energetic action at the present 
moment will be of far more value than at a subsequent 
period when Parliament becomes engrossed with matters 
which, however important for the nation in general, have 
scant interest by comparison for engineers. 


To the Right Honourable Henry Cuapuin, M.P., 
President of the Local Government Board. 
The memorial of the undersigned engineers, 
manufacturers, and employers of labour in 
Great Britain, 
Showeth as follows— 

Towards the close of the last Parliament the late 
Government introduced a Bill for the repeal of existing 
statutes, so far as they operate to prevent the use of 
light vehicles propelled by steam, or other motive power, 
not employed in traction. The Bill was read a first time, 
but by reason of the dissolution did not proceed further. 

Your memorialists believe that the time has now 
come when such a measure should be passed into law. 
They point to France for an example of the use that is 
made of motive power upon roads, and they respectfully 
urge that this country should not be in a less favourable 
position. 

The fact that there is no opening for the use of light 
road carriages in this country by reason of restrictive 
statutes, operates to prevent the development of a trade 
in such articles in competition with other countries 
where such restrictions do not exist. 

The passing of such a measure as that introduced 
during the last session of Parliament would lead to a 
large development of trade and to the benefit of a large 
section of the operative classes of the country. 

Your memorialists therefore pray that you will 
take the question into consideration, and that 
the Bill introduced by the President of the 
Local Government Board under the late 
Government, or some other Bill to the like 
effect, may be presented to Parliament with 
the least possible delay. 


THE ENGINEER 


AUGUST 23, 1895. 














LLOYD’S REGISTER COMMITTEE. 

THE Visitation Committee of Lloyd’s Register are just 
now engaged upon their annual round of inspections at 
the shipyards and engine shops of a portion of the sur- 
veying districts in Great Britain. Upon the present 
occasion their attention is limited to the Clyde and Barrow, 
and their absence from London extends only over thirteen 
days, instead of, as upon some previous instances, when the 
Committee visited both the east and west coast districts and 
devoted several weeks to their tour of inspection. What- 
ever may be the reason for thus reducing the amplitude of 
their visitation programme, the result will, without 
doubt, be in every respect advantageous. The work of 
inspection will be more thoroughly done, and the diminu- 
tion in the consequent fatigue will be fully appreciated 
by men of whom the greater number are past middle 
age. The west-east and south coasts of this island 
furnish, in each case, an abundance of work for an annual 
visitation of Lloyd's Committee; and to undertake a 
continuous round of inspection of all the principal ship- 
yards and engine shops of England, Scotland, and the 
North of Ireland within the space of one month requires 
energy and staying power of no mean order. 

The Committee will have found plenty to interest them 
in the course of their visit to the Clyde, and much, doubt- 
less, to gratify them also. They will have seen that, 
despite the enormous tonnage production of past years, 
there is still a sufficient demand for new vessels to make 
the shipyards and engine shops as busy as upon most 
former tours of inspection. Upon the Clyde they have 
found 226,400 tons of mercantile shipping in course of 
construction, of which about 181,000 tons are under 
special survey for classification in their Register; while at 





Barrow they find 11,420 tons of mercantile shipping 





being built, of which 10,920 tons are for classification at 
Lloyd’s. Besides all this they will have seen seventeen 
warships of 79,460 tons displacement building for her 
Majesty’s Government, in addition to smaller war vessels. 
Not only have they seen this enormous tonnage in course 
of construction, but they have also inspected the engines 
and boilers which are to furnish the propelling power for 
the steamers, and they have gone to the fountain head by 
visiting steel works where the raw material is manufac- 
tured, and the Society’s Proving Houses where anchors 
and chain cables are tested. Hence it will be seen that 
the thirteen days devoted to the annual visitation cannot 
have been days of idleness; but, on the contrary, that 
during the comparatively brief period of their inspection 
they have got through a very great deal of important 
work. 

This self-imposed annual task would doubtless be less 
agreeable to Lloyd’s Committee if they failed to observe 
year after year growing indications of the usefulness of 
their Society's operations. Not only do they find ships 
being better built, and the good influence of the Register 
Society being made more and more manifest as the years 
move on, but they have the further gratification of being 
the most popular rule-making and work-inspecting cor- 
poration now in existence. All this has come about by 
the Committee having recognised the necessity of a 
Voluntary Association being fully representative of all 
the interests concerned, and by their placing the Registry 
upon the wide basis of all the principal ports of the 
British Isles. It is also largely due to the recognition of 
the right of the shipbuilder and marine engineer to a 
voice in recommending the rules which regulate the 
work they produce. To allow a shipbuilder or a marine 
engineer to sit in judgment on a classification Committee 
upon the work of a rival or competitor in the same trade 
is a course to which Lloyd’s Committee very properly 
object; but it is quite another and a very proper 
thing that the shipbuilders and marine engineers should 
send delegates to sit upon a technical advisory Committee 
when new rules are being made or old ones are to be 
amended. Nootherrecent step taken by Lloyd’s Committee 
‘has contributed more to their present popularity, or to the 
respect and confidence with which their decisions are re- 
ceived, than the institution of their Advisory Board. In the 
course of the agitation now in progress, having for its 
object the remodelling of the Board of Trade, the example 
of Lloyd’s Committee has been often quoted and recom- 
mended for imitation to her Majesty’s Government in 
their reform of the various departments at Whitehall- 
place. Such references to themselves and the work they 
have done will of necessity have been welcome to the 
ears of Mr. W. H. Tindall, the worthy chairman, and to 
Mr. B. Martell, the no less eminent chief advisor to 
Lloyd’s Committee. Such gratification as they may have 
received in this way will, however, have been well 
deserved. Lloyd’s Register has without doubt done a 
great work, and been a power for good all over the world 
for nearly three-quarters of a century. All the develop- 
ments in ship construction during that time have been 
guided and moulded by its influence ; and whether it has 
been in the transitions from wood to iron, iron to steel, 
and sail to steam, or in the various changes which have 
taken place in the modes of construction, Lloyd’s has 
always been looked to for that enlightened experience 
and prudent caution which is necessary for the proper 
steering of new methods into safe and sure channels. 

The workmanship of our shipyards is continually improv- 
ing, and doubtless was never higher in quality than that 
which has just been inspected by Lloyd s Visitation Com- 
mittee. It is impossible to deny the claim which may 
rightly be made by the Committee for the large share they 
have had in bringing this about. Nor will the Committee 
be ignorant of the high character and skill of their survey- 
ing staff. It says much for the scrupulous care exercised 
by Lloyd’s Register in selecting men for their appoint- 
ments, that with so large a staff as they have employed in 
the United Kingdom there should be so little anywhere to 
complain of in regard to all the qualities which go to 
make able and trustworthy surveyors. Not only are the 
Committee taken as a model of what such a body should 
be, but the surveyors to Lloyd’s Register are also looked 
upon with an equal degree of confidence, and accorded 
scarcely less respect, than the Committee they serve. 
With such an organisation this could scarcely ke 
otherwise, while the generally high integrity of our ship- 
builders and marine engineers tends to minimise the 
stress of their daily duties. 

The shipbuilding and engineering industries of these 
islands constitute an important source of our national 
prosperity—far more, indeed, than the mere money profit 
made upon the manufactured articles. They at present 
produce by far the greater part of the world’s ocean 
tonnage, and the possession of this enormous shipbuilding 
capacity makes us as much the mistress of the seas as 
the fact of our having a Royal Navy of pre-eminent 
strength. The work of supervising the building of this 
enormous tonnage involves great responsibilities and 
heavy duties. Hitherto this great work has been well 
done by Lloyd’s Register, and done, too, with but little 
friction and less discontent. As the years go on the 
foundations of the Registry are ever broadening and its 
ramifications are ever deepening. May we not hope that 
the time will yet come when the further interference of 


. Government department with our merchant shipping 


will be found unnecessary, and that to the complete and 
unfettered operation of voluntaryism and the widest 
representation will be confided the entire control of our 
shipping and shipbuilding ? 

THE CONSERVATION OF ENERGY. 

On May 12th we criticised certain statements made in 
Cassier’s Magazine by Dr. H. Morton, concerning the 
conservation of energy. It is unnecessary again to go 
over the ground then traversed. It will be enough to say 
that Dr. Morton insisted that every young engineer 
should accept as an article not of faith, but of certain 
knowledge, the doctrine of the conservation of energy. 
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We said, writing about the paper, that it was impossible 
to demonstrate the truth of the doctrine, that all our 
experience was flatly opposed to the theory that it was 
true, and in a manner we challenged Dr. Morton to prove 
its truth. We anticipated that he would write something 
in reply. He has written it, and we are disappointed. 
Indeed, he has left our statements almost untouched, 
and contents himself with the reproduction of a 
well-known and ingenious geometrical puzzle and the 
telling of a long story concerning an attempted per- 
petual motion fraud, of which, it seems, a good deal 
was heard in 1870. We should have held our peace, 
indeed, but for the circumstance that Dr. Morton attri- 
butes to us sentiments which we have not expressed 
and opinions which we do not hold. He will have it that 
we “advocate perpetual motion as a legitimate subject 
for inventive skill and physical research.” As a matter 
of fact we have done nothing of the kind. What we have 
said will not bear this construction; and Dr. Morton has 
obviously mistaken the object with which we wrote. 
He had been dealing with engineering fallacies and so- 
called perpetual motion; and he maintained that mis- 
takes could not be made if only the student was fully 
imbued with the truth of the doctrine of the conservation 
of energy. Now we reply that there is nothing in this 
doctrine—assuming it to be true—that will stand in 
the way of the production of a machine which may 
utilise in a way never before thought of a so-called 
‘force of Nature;” and we further pointed out that, 
although we take the doctrine of the conservation of 
energy as an act of faith, we do it knowing the while that 
the truth of the doctrine cannot possibly be demonstrated. 
Dr. Morton is obviously a well-read, competent man. It 
is highly desirable that the truth of the doctrine of the 
conservation of energy should be proved, and we challenge 
him—or, if he prefers it, we oe him—to supply some 
one or more of the proofs which are so desirable. Here 
we may let this aspect of the controversy rest. Dr. 
Morton will no doubt give us credit for knowing all that 
is known on the subject, and he will, we think, admit 
that scientific proof should always be given before the 
world is to be expected to accept as true a scientific pro- 
position. Hundreds of persons believe, for example, in 
Lourdes miracles; and that they have been performed 
has been attested by scores of witnesses. But Dr. Morton 
will probably agree with us in saying that the evidence in 
favour of a scientific proposition must be different in kind 
from that accepted concerning an article of popular faith. 
If Dr. Morton can produce nothing stronger than pre- 
sumptive evidence in favour of the conservation of energy, 
then we maintain that it must be accepted as a matter of 
faith, not of knowledge. To say that perpetual motion 
is opposed to all past experience, of course counts for 
nothing. Every one of the inventions and discoveries 
which differentiate the eighteenth century from its pre- 
decessors was contrary to experience. 

Now, concerning our statement that there is no reason 
why a means of utilising in a hitherto unknown way one 
of the forces of Nature should not be discovered or 
invented, we may say that Dr. Morton specially singles 
out magnetism as just one of those forces which cannot 
be so utilised without an infraction of the law of the con- 
servation of energy. We have already asked him to say 
why. He has not answered our question. We repeat it. 
If it was possible to interpose between the pole of a 
magnet and an armature a thin plate of some substance 
which would not permit magnetic lines of force to pass 
through it, a magnetic engine might be made which 
would be ‘perpetual motion ” in the sense that it would 
run until such time as its parts were worn out. But, so 
far as we can see, there would be no more creation or 
annihilation of energy in the transaction than there is 
in the working of a common windmill, or of a turbine, or 
waterwheel. We have already said that this being 
so, if a man that we knew to be at once honest 
and competent announced that he had discovered a 
material that would act as an intercepter, the scientific 
world would be justified in investigating his claims. 
Dr. Morton holds that the existence of such a material 
would be contrary to the law of the conservation of 
energy, because by its aid we could get power for nothing, 
and he maintains that the properly taught young man 
would not waste time in the search for such a material— 
at least, that is how we understand him. It may be 
worth while to say here that this is precisely the argu- 
ment which was heard in scientific circles when the in- 
vention of the self-exciting electro-magnetic machine— 
the dynamo, in short— was announced. Now, we 
ask Dr. Morton to tell us the reason why a magnetic 
intercepter must be an infraction of the law of the con- 
servation of energy? We have already directed his 
attention to the circumstance that it is the custom 
nowadays to teach that heat, light, electricity, and mag- 
netism are all manifestations of ethereal energy, differing 
from each other only in kind, their nature remaining the 
same. But we can intercept or screen off the first three 
without any infraction of the law of the conservation of 
energy. Why should the fourth be an exception ? 

It is not only possible but probable that Dr. Morton 
cannot answer our questions. We strongly suspect that 
if he could he would have supplied the answers in the 
last paper he has written, which appears in Cassier's 
Magazine for August. But if he cannot, is it too much 
to expect him to admit that it is quite impossible to 
prove that a self-acting magnetic machine cannot be 
made? We do not believe that it can be made. But 
our incredulity has nothing whatever to do with the 
law of the conservation ofenergy. A self acting magnetic 
engine would not be an infraction of that law any more 
than, as we have said, a windmill would be. We have 
dealt with Dr. Morton’s writings because we believe that 
he writes in the wrong spirit altogether. There should be 
no such thing as dogma in science. We are densely 
ignorant of the so-called forces of Nature and of their 
operation. The metaphysical element is strong in all 
the thought that can be and is being directed to them. 


well trained in the discrimination of evidence. The 
doctrine of the conservation of energy makes large 
demands on the metaphysical side of reason. It is 
difficult to form a mental conception of what it is 
that is conserved. How the conservation takes place 
is an insoluble mystery. In what way, for ex- 
ample, is the energy expended in lifting a weight 
stored? How is energy stored in a charge of dynamite? 
It seems to savour of medieval methods and monkish 
tradition to hold a text-book at the head of a student and 
say: ‘‘ Believe in the doctrine of the conservation of 
energy, or dies;” while the teacher is at once unable to 
say what the energy is that is conserved, what conserva- 
tion means, and how it is effected. Each one of us no 
doubt construes the words in his own sense. One philo- 
sopher holds, for example, that the quantity of motion in 
the universe is constant. That is his explanation. 
Another, that the quantity of heat is constant ; another, 
that the capacity for doing work is constant. All or any 
of these people may be right, but none of them can 
advance anything worthy of the name of scientific proof 
that he is tight. For ourselves, we repeat that we believe 
in the doctrine of the conservation of energy, because 
we have been taught that it is true, and that we have no 
reason to doubt its truth. But we have never yet seen or 
heard of a proof that it was true; and we, in common 
with most men who endeavour to attach a definite mean- 
ing to the words they use—which men are a very small 
minority—have no satisfactory concept or idea of what 
“energy” is. We should very much like to see Dr. 
Morton’s definition of the word. 


ELECTRIC TRACTION ON RAILWAYS. 


THosE of our readers who have perused with sufficient 
care the paper by M. Auvert discussed by the Railway Con- 
gress, and published in our pages, are in possession of pro- 
bably all that is known or worth knowing concerning the 
use of electricity in hauling railway trains. But it will not 
have escaped them, we suppose, that next to no inform- 
ation is given concerning the cost incurred in working 
any one of the electric locomotives described and illus- 
trated. Yet, after all, it is on this that the whole interest 
of the question turns. It has been abundantly proved 
that electricity can be employed to haul trains on a 
railway, which is quite a different thing from propelling 
cars on a tramway. The electric locomotive has got so 
far beyond the experimental stage; but railway com- 
panies will not abandon steam in favour of electricity for 
any reason but one; which ever can be proved to be the 
cheaper will be used. This fact is probably well enough 
known to electricians. These gentlemen argue, however, 
that the question of cost must not be discussed ona basis of 
coal consumption alone. The outlay of arailway company 
on coal, great as it is, represents but a fraction of the 
whole working expenses, and it is legitimate reasoning 
that, although an electric locomotive may use, say, 50 1b. 
of coal per train mile instead of 35 lb., a saving may be 
effected in other directions which will more than pay the 
additional cost of coal. The point is at present per- 
plexing American engineers in particular and in a 
measure certain French railway companies. It is worth 
while to consider how the matter stands, and the present 
position of the question. 

It is certain that very considerable loss is incurred 
between the engine and the dynamo in the power station, 
a second loss is incurred in transmitting the current, and 
a third loss takes place between the dynamo and the 
motor. In the case of the steam locomotive we have the 
first loss only, and seeing that a locomotive being jacked 
up with its wheels clear of the rails can be run at a con- 
siderable speed with a pressure of but 1:5 lb. per square 
inch on the piston, it is clear that the loss by friction, &c., 
cannot be great. It appears then that the only chance of 
economy lies in using stationary engines and boilers 
which shall be much more economical than the locomo- 
tive canbe. We say much more economical, for a small 
difference will not compensate for the unavoidable losses. 
Now it may be taken as certain that a really goo 
locomotive, such, for example, as those employed in haul- 
ing express trains on our great railways, will not burn 
more than 3 lb. of coal per horse power per hour. 
But before any saving can be effected by the substitu- 
tion of electricity for steam, it must be shown that an 
indicated horse-power can be had out of the stationary 
engine for 14 lb. of coal. It will not do to urge that 
cheaper coal can be used in the stationary boiler. Loco- 
motives use it now much as it comes from the pits, 
slack and all, and itis only over limited areas that it 
would be worth while to use such stuff as “‘ smudge” and 
** burgey,” to be bought at the pit’s mouth for perhaps a 
couple of shillings a ton, because the cost of the carriage 
of a ton of the most inferior fuel is just as great asis that 
of a ton of the best coal to be had. It is useless to deal 
with anything in this connection but facts. Are there 
any electric light engines running which give an indicated 
horse-power for 14 lb. of coal? There may be such, but 
we have not met with any information concerning suc 
a performance. We can cite Corliss compounds which 
are using about 3 Ib. per horse per hour, and doing well at 
that. However, any of ourreaders who possess the requisite 
information will do good service if they will set us right, 
and refer us to any installation in which the weight of 
coal in pounds burned per month, divided by the indicated 
horse-power, gives as a dividend 1‘5. In one word, it has 
got to be proved that the consumption of fuel per train 
mile can be less when the electric motor is used than it 
is now with steam locomotives. We must seek in some 
other direction for the economical advantages of electric 
traction ; we believe, indeed, that this is pretty generally 
admitted in the present day, although electricians have 
arrived at the admission with difficulty, and make it with 
reluctance. 

For a considerable period it was argued that the dead, 
or non-paying, weight of the electric motor could be 
much less, probably 60 per cent. less than that of any 
normal locomotive, with ite necessary tender, So long 
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would suffice. We should not have to haul a loaded tender, 
for instance, representing 30 to 35 tons, nor the 10 or 
15 tons carried by the uncoupled leading or trailing 
wheels of the locomotive. However, for some reason 
which has not been very clearly stated, it seems that all 
this reasoning has been based on a fallacy, and for 
railway working the electric locomotive must weigh ton 
for ton with the steam locomotive. Electric locomotives of 
80 tons or so appear to be comparatively feeble folk, 
competent to nothing more than pulling suburban traing 
at suburban speeds. For first-rate work we must have 
big machines. Thus, for example, Mr. Heilman’s 
engines will weigh over 90 tons. It may be said that the 
Heilman locomotive is a special affair. But the experi- 
mental locomotive on the Baltimore and Ohio Railway 
weighs nearly 86 tons. Some changes have been 
made since the engine was first proposed. Many 
of our readers, though not all, will remember that engine 
is intended to work trains through a tuanel under the 
city of Baltimore, just the situation in which electricity 
has its opportunities. The tunnel was made because the 
railway company had no line through the city except one 
running American fashion through the streets, and this 
could only be worked by horses. The tunnel, begun in 
1890, is a little more than seven miles long. Ventilation 
presented difficulties. The General Electric Company 
offered to supply electric locomotives to deal with the 
heaviest trains, and the first of them was delivered last 
month. No information of any value has yet reached us 
as to the results obtained ; doubtless it is too soon to 
arrive at any conclusion. The electrical company says 
that it was at first intended that the locomotives should 
operate from Henrietta-street about 1800ft. in the open 
to the portal of the tunnel at Camden-street, and thence 
to the further end at Mount Royal-avenue, and for 4600ft 
further on in the open, or a total distance of about 
14,500ft. ‘* The locomotives were to join the rear end of 
passenger trains going north, at Henrietta-street, and 
push both cars and locomotives through to the second 
station, from which point the steam locomotive was to do 
all the hauling. Freight trains were to be pushed the 
entire distance. The calculations were to be based on a 
maximum weight of 500 tons for each passenger train, 
including the steam locomotive, with a speed of 35 miles 
an hour, and on a maximum weight of freight trains of 
1200 tons at a speed of about 15 miles an hour on a 
grade of 0°8 percent. The number of trains each way 
was to be about 100 a day. An electric lighting plant 
with large incandescent lamps for the tunnel and arc 
lights for the stations was also contemplated.” 

Pushing has been given up because of what would 
undoubtedly happen if a leading vehicle or the engine 
got off the road. The Railway Journal states that 
steam is supplied by twelve water-tube boilers of 250-horse 
power each, built by the Abenroth and Root Company, of 
New York. The dynamos are driven by four cross 
compound engines, built by the Edward P. Allis Company, 
of Milwaukee. There are also four high-speed Armington 
and Simms engines for driving the electric light plant. 
The engines have two trucks each with four driving 
wheels 62in. in diameter, and two motors to each truck. 
The wheel-base of each truck is 6ft. 10in., and the total 
weight on driving wheels is 192,000 lb., or, as we have 
said, nearly 86 tons. It may be said that the work to be 
done is exceptiorally heavy, and therefore the locomotive 
is unusually big; but this does not affect the case. A 
steam tank locomotive to do the same work would 
certainly not weigh 86 tons. An engine weighing 60 tons 
with its tanks and bunker full ought to be competent to do 
the work. But even if we grant that an 80 ton engine was 
needed, there would still be a balance in its favour. So far 
there is not a scrap of evidence to prove that the electric 
locomotive can be made lighter than the normal engine. 
There remains, then, to be considered nothing but the 
cost of maintenance ; on this point there is no available 
information whatever. It is known that the normal 
locomotive costs very little indeed for repair or renewals. 


d | So far as the machinery or the vehicle is concerned, the 


really heavy outlay on maintenance is all incurred by the 
wear and tear of the boiler and the fire-box. Probably 
the cost of maintaining an electric motor will not exceed 
that of a normal engine, the question of boiler repairs 
and renewals being excluded. But it cannot be dropped ; 
it can only be transferred to the power generating 
station, bog it will represent then a very considerable 
item. Finally, we have the argument that, as no balance 
weights are needed in the wheels of the motor, the wear 
and tear of rails and iron will be much reduced. The 
conclusion will have more force in the United States 
than with us. There they, for some unexplained reason, 
suffer from balance weights much more than we do. 
After all has been said that can be said, we arrive at much 
the same conclusion as that of Mr. Forney—* Before the 
death warrant of the steam locomotive is read, a certificate 
should be appended to it giving the fuel consumption of 
its successor. The veracity of electricians and the 


h | voracity of their engines is now on trial.”’ 


—— oo. 
YORKSHIRE MINERS’ ASSOCIATION. 

YorxsHiRE is the kernel of the coal nut. In politics, it used 
to be said that what Lancashire thought to-day, England said 
to-morrow. In coal, what Yorkshire decrees, the rest of the 
coal country commonly endorses. Hence the report of the 
Yorkshire Miners’ Association for the past year is a document 
which excites much attention. This year, although it 
contains nothing strikingly novel, one or two points deserve 
attention. It states that while the coal output in Yorkshire 
was last year the highest on record—higher even by over 
200,000 tons than that of 1892, which was the largest to date— 
the great quantity of coal brought to bank coincided with 
low wages. There is no mystery in the business. Although 
the output of coal has greatly increased, there has been a 
still greater increase in the number of miners. There was 
no great difference in the amount paid in wages in 1894 and 
1892, but there were far more people to receive the money 
last year. Here again the reason is simple enough, It is 
namitted miners’ agents, and is exactly the reason 
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ing the last few years. As other trades, parti- 
occasions Crniture, became deyeeased, the workers who could 
- Y work went down the pits. There they competed with 
“ "collier for the employment to be had. The miners’ 
Loe : 3 were strongly counselled to claim for their calling the 
Jee inetion of being # skilled craft. They preferred to rely on 
_ union organisation. The new men from the factories 
pay fields simply joined the union, and thus established 
- themselves the right to be ranked as miners under 
al ty rules. The miners’ leaders are now turning their 
pero fe to this difficulty, They seem disposed to fall back 
* n the old advice given to them, and prevent the mines 
hm entered by those who are not skilled. They are a little 
1 4 the day. The unskilled are there, and daily acquiring 
= h skill as is required. If something could be done at the 
poem of origin—in making land worth cultivating in order 
to keep the farm servant in the field, where he is at home— 
the trend of surplus labour to the colliery workings would be 
stayed, and the miner have more work every day, and more 
wage at the weekend. It is too late to-day to talk of luring 
unskilled labour out of the pit. It is there, rapidly getting 
skilled, and already endorsed by the union regulations. 
There is no eviction now. The policy of coercion cannot be 
enforced at this stage. Prevention was the only cure. That 
could have been done a few years ago. It is out of date with 
the workings filled with farm and other hands, who are now 
too powerful numerically to be thrust out. 


THE ENGINEERING OF ENGLISH IRONWORKS, 


AsTATEMENT has been made during the past few days, 
which, if it is correct, reflects seriously upon the engineering 
ofthe iron and steel works of this country. It is that a 
deputation consisting of some twelve members recently 
appointed by the Wages Board of the British Iron and Steel 
Industry, to visit the chief centres of the iron trade on the 
Continent and to report the facts they ascertained regarding 
the respective competitive position occupied by ourselves and 
our European competitors, have reported that the German 
jrouworks have got clear ahead of us in the manner in which 
they are engineered, and tosome extent the works in Belgium 
also. English iron and steel masters will, it is asserted, have 
in the near future to face considerable capital outlay in the 
laying down of new machinery if they are to overtake the 
German competition. This information is calculated to 
awaken considerable searchings of heart. If the position be 
as alleged, then the deputation of the British Iron Trade 
Association, headed by Mr. J. S. Jeans, has not journeyed to 
the Continent one moment to soon. The visit has arisen out 
of last year’s gathering of the Iron and Steel Institute in 
Belgium, when facts were ascertained which suggested the 
advisability of immediately despatching an investigating 
committee composed of equal masters and men to the leading 
continental works. It has been said that the German and 
Belgian successes depended mainly upon their lower rate of 
wages, longer working hours and lower railway freights. But 
if it is now established that the inferior engineering of 
English works accounts for much that has hitherto been 
mysterious, an altogether new complexion is thrown upon the 
question. Happily it will be impossible to lay any blame at 
the doors of English engineering firms for the discrepancy 
which is asserted to exist. Machinery as capable and labour- 
saving as eny in the world is built in British engineering 
shops for iron and steel-works equipment. If the iron and 
steelmasters themselves have been slow to order it, that is 
their affair. Mechanical engineers await the development of 
events without fear. 








LITERATURE. 


The Manufacture of Explosives. By Oscar GUTTMANN, 
2 vols., medium 8vo., together, 792 pages, with 328 illus- 
trations. London: Whittakerand Co. 1895. 

In these handsome volumes the author has placed on 
record for the benefit of his professional brethren, the 
results of many years’ experience in the manufacture of 
explosive substances, and more particularly in the dif- 
ferent forms of nitro compounds which have for so 
many uses taken the place of the older classes of black 
powders, that the latter seem likely to become entirely 
obsolete at no very distant date. Considering the im- 
portance of the subject, it is somewhat remarkable that 
so little has hitherto been written upon it, the latest 
books being those of Upman and Meyer, published in 
Germany in 1874, and a French translation, with numer- 
ous additions by the translator, M. Desortiaux, that 
appeared in 1878. The rapid development since that 
date of dynamite in its different forms, in the use of 
picrates, and more particularly the general adoption of 
smokeless powders for military purposes, have, however, 
completely revolutionised the subject, and rendered these 
excellent works insufficient for present requirements, so 
that the author has been fortunate in finding a clear 
field for a full and comprehensive work giving the details 
of the most modern systems of manufacture. This has 
been so well done in the volumes before us that we regret 
that the space at command prevents us from giving more 
than a brief indication of their contents. 

In the first and smaller volume, after a short review of 
the history of explosives from the earliest times to the 
present day, the chemical and physical properties of the 
different materials employed in their production are con- 
sidered in order, beginning with saltpetre and other 
nitrates, and then passing on to sulphur, charcoal, and 
the different systems of charring, which are fully described, 
with the exception of that employed in the manufacture 
of the so-called cocoa powder, is prepared from rye straw 
by a method still kept secret, but believed by the author 
to be carbonising with superheated steam. After these 
comparatively simple substances used in black powder 
making come those of a more complex kind—hydro- 
carbons and carbo-hydrates, cotton, sugar, starch, glycer- 
ine, benzine, &c., forming the raw materials of the nitro 
compounds, and nitric acid the active agent of their 
transformation. The latter subject is very completely 
treated; the different forms of stills and condensers 
being described with much illustrative detail. The 
second half of the first volume is mostly devoted to the 
details of black powder making, commencing with the 
primitive stamp mill, and passing through the different 
forme of incorporating drums and rolls to the elaborate 





‘aoulding presses used for the produetion of largs-grained 








prismatic and pebble powders. The charcoal and physi- 
cal characters of black powder, the methods adopted for 
its chemical analysis and its mechanical properties as 
developed by firing, form the subjects of the final 
chapter. 

In the second and larger volume the more important 
nitro compounds—gun-cotton and other forms of nitro- 
cellulose and nitro-glycerine—are first considered, the 
details of the different operations and the precautions 
required in the manufacture being very fully given. This 
is followed by chapters on nitro-benzine and analogous 
compounds derived from aromatic hydrocarbons and 
fulminates, and one on the accessory operations of 
denitrating and concentrating the spent sulphuric acid of 
the nitrating processes. The application of these sub- 
stances in the production of dynamite in its different 
forms—blasting gelatine and gelatine dynamite, smokeless 
powders, fuses, detonators, and percussion caps—are de- 
scribed with equal fulness, a large part of the informa- 
tion contained in this section being now made public for 
the first time; and the descriptions are assisted by 
numerous illustrations of the machinery used, which, in 
some cases—as, for example, in the manufacture of 
smokeless powders—-is of a very complicated character. 
The methods of testing explosives for velocity, range, 
recoil, pressure, &c., are considered systematically in 
Chapter xxii., after which storage ahd carriage, and the 
construction of factories for explosives as regulated by 
the Governments of different countries, are noticed, the 
work being completed by a bibliography of the literature 
relating to explosives, arranged chronologically. The 
value of the work is perhaps somewhat diminished by its 
very peculiar literary style, which makes it difficult 
reading. In some instances the obscurity of the com- 
position is such as to lead the author to say precisely the 
reverse of what he means. This, of course, will be of 
little consequence to the experts to whom this book is 
primarily addressed, but it may be a cause of difficulty to 
readers of less experience. 

The profuse and excellent manner in which the book is 
illustrated calls for special notice. The illustrations 
are in the best style of wood engraving, a very large pro- 
portion—nearly one-half—being from original drawings 
by the author or supplied to him by manufacturers, the 
sources of the remainder being acknowledged in a list 
printed in the beginning of the first volume. 


Drawing and Rough Sketching for Marine Engineers. Rough 
Working Drawings. By James Donatpson. Norie and 
Wilson, Minories, &c. 

Tu1s is the sixth edition of a book that has apparently 
found favour, for the volume is marked “ Thirteenth 
Thousand.” The two parts are bound up in one, making 
a volume of about 220 pages and some sixty plates. The 
work is intended for the use of draughtsmen and sea- 
going engineers, and is written and illustrated in a clear, 
practical way that commends itself to one’s attention. 
No attempt is made to go into the theory of anything, or 
to discuss knotty points. The author aims simply at 
supplying his reader with a good work-a-day grasp of 
marine engineering. It is unnecessary for us to describe 
the book at length; sufficient to say that it contains 
sectional drawings of the essential features of a marine 
engine-room, with efficient descriptions of the functions 
the various parts fulfil, and simple rules for the determi- 
nation of their proportions. By the way, the author’s 
description of a piston as “an intermediary buffer 
between the force applied and the work to be done,” 
strikes us as somewhat novel. 
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INSTITUTION OF MECHANICAL ENGINEERS— 
GLASGOW MEETING. 


EXIGENCIES of space in last week’s issue necessitated 
our leaving over the final part of the report dealing with 
the Clydebank and Dumbarton visit. We herewith 
furnish this. 

LEVEN SHIPYARD AND ENGINE WORKS. 

The party which proceeded to Dumbarton numbered 
close on sixty, and on arrival one portion was conducted 
to the engine works, and the remainder proceeded to the 
Leven shipyard, both sections again meeting in the 
Model Hall, at the shipyard, where cake and wine were 
served, and complimentary toasts proposed and re- 
sponded to. Mr. Peter Denny, jun., and his brother, 
Mr. Archibald Denny, assisted by members of their large 
drawing staff, conducted the visitors through the various 
departments. In view of the detailed and illustrated 
description of Messrs. Denny’s works which appeared in 
our issue for February 27th, 1891, and of our further 
reference to the subject on page 34 of our issue for 12th 
ult., notice of these works with any fulness would be 
superfluous. The work on the stocks comprised a good 
variety of steamers for different kinds of service and in 
all stages of construction. Thus members saw the 
keels, which have recently been laid, of two high- 
speed paddle steamers, each of about 1000 tons. 
for the London, Chatham and Dover Railway Com- 
pany; a 4000-tons steamer to Russian account, 
named Emperor Nicholas II. in full condition for launch: 
ing; a 4000 ton cargo steamer for Messrs. Patrick 
Henderson and Ge.'s British and Burmese trade; a 5500 





tons Congo steamer for the fleet of the British India 
S.N. Co., and a 5500 twin screw steamer for the Russian 
Volunteer fleet. At the time of the visit no vessels were 
afloat in the firm’s large wet dock, but this and the large 
100-ton sheer legs were viewed with interest. The large 
and fully equipped machine sheds at the head of the 
berths were admired, as were also some heavy 
hydraulic machine tools recently added for flanging, 
punching, shearing, &c., and a set of modern bend- 


ing rolls by Messrs. Shanks and Co., Johnstone, 
with forged steel top roller. The wood-working 
departments in Leven Shipyard have long been 


noted for their exceptional efficiency, and these were 
gone through minutely, the several items of fitting 
at the time being operated upon giving a fair repre- 
sentation of the elaborateness with which Messrs. Denny 
finish the interiors of their vessels. It was matter for 
regret that no vessels were afloat in the later 
stages of completion. The decorative and electrical 
departments are special features of the Leven shipyard, 
but these were eclipsed in interest for the visitors by the 
experimental tank, which for years has rendered the 
yard notable and a factor in attracting shipbuilding 
custom, concerned with high-speed vessels or other craft 
in which conditions as to speed and consumption are 
important. The highly specialised machinery here for 
preparing the models to be experimented with, for tow- 
ing them through the water, and for graphically and 
automatically recording the resistance encountered, was 
regarded with keen interest. Some of the machines here 
are driven by electric motors, a subject to which Mr. 
Archibald Denny has given considerable attention. An 
outcome of this, and of the encouragement Messrs. 
Denny extend to their employés to exercise the inventive 
faculty was the electric deck planer patented by one of 
their electric engineering staff. 


The engineering premises of Messrs. Denny and Co. 
were occupied with the engines and boilers for the 
several steamships being constructed in Leven Shipyard. 
These works are situated by the side of the Leven, about 
a quarter of a mile higher up than the shipyard, water- 
carriage being resorted to for conveying the machinery 
alongside ships in the dock. The premises have been 
extended somewhat, and largely improved of late years, 
and are now well adapted for carrying out the high-class 
work involved in high-speedChannel steamers, and in the 
production of powerful and economical engines of the 
quadruple expansion type, with which the name of 
Mr. Walter Brock has become closely identified. The 
erecting and boiler shops are served by overhead cranes 
made by Messrs. Shanks and Co., whose name we also 
observed on the largest of the vertical and horizontal 
planing machine, 21ft. by 20ft., and weighing over 100 
tons. Noticeable machines were two of Barrow’s patent 
combined planing and slotting machines, a new double 
boring, tapping and milling machine, with a range of 
20ft. by 10ft., and a special machine which drills and 
taper bores the flanges of marine shafting at a setting. 
All the screwing machines we noticed, up to 6in., were 
of Barrow’s patent. 


In the boiler shop is a 70-ton crane by Messrs. Shanks, 
under which one of the most interesting machines we 
noticed was a new one designed for cutting the round and 
oval holes in furnace fronts at a setting, and when the 
boiler is completed, trimming the ends of the flues. The 
number of persons employed in the engine works and 
shipyard combined averages about 2500. It may be of 
interest to add, however, that the iron and steel industries 
of Dumbarton are largely controlled and directed by the 
Denny family and those associated with them as partners. 
Besides the shipyard and engine and boiler works, they 
have a directing interest in the Dennystown Forge, pro- 
ducing the largest iron and steel forgings required for 
ships and engines, and the foundry business of Hardie 
and Gordon, manufacturing steel ingots and castings by 
the Siemens-Martin process. It will be seen, therefore, 
that in this, as well as in other respects which need not 
be named, the Messrs. Denny are to a very large extent 
independent of the world outside Dumbarton for the 
manufactured material required in ship and engine con- 
struction. 


We regret to learn as we go to press of the death 
yesterday of Dr. Peter Denny, F.R.S.E., as announced in 
another column. 


Through an error in the reading of the MS. of last 
week’s report, a marginal direction to compositors was 
mistaken for part of a centre title, with the result that it 
appeared as ‘‘ Clydebank Shipyard Centre Head Works,” 
a somewhat curious title. It should, of course, have 
simply read, “Clydebank Shipyard.” On page 130, in 
our impression for 9th inst., where the frame-heating 
furnaces in Fairfield are referred to, it appeared that 
they were “all of the German kind, and are fixed by 
gas-producing furnaces.” The words in italics should 
have been ‘‘ Gorman” and “ fired ” respectively. 








Tue following are the conclusions finally reached by 
Dr. Louis Duncan on ‘The Substitution of Electricity for Steam 
in Railroad Practice,” and presented at the Niagara Falls meeting 
of the American Institution of Electrical Engineers, of which that 
gentleman is president:—(1) The tendency of passenger trans- 
portation on the steam lines has been in the direction of the 
greatest electrical economy, while the tendency of the freight 
transportation has been in the direction of the least electrical 
economy. (2) It will not pay any through line with considerable 
traffic, having two tracks, to equip their main tracks electrically. 
(3) With four track roads, it will pay to equip all of the tracks 
electrically, unless a considerable portion of the business is 
through passenger traffic. (4) It will pay all the large roads, 
either to equip a number of their branch lines electrically, or to 
control competing electric lines, (5) In order to remain on a 
dividend-paying basis, it is imperative that most of the two track 
lines, either build additional tracks or control the electrical roads 
that parallel them. (6) Believing that ultimately all of the traffic 
will be done by electricity, it is imperative that the managers of 
steam reads keep eonstantly ia touch with electrical progress, 
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NEW BRIDGE OVER THE CLYDE AT RUTHERGLEN 


MESSRS, CROUCH AND HOGG, MM. INST. C.E., GLASGOW, ENGINEERS 
(For description see page 182} 
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TANDEM COMPOUND HORIZONTAL CONDENSING 


ENGINE 


MESSRS, J. HARGRAVES AND CO,, RAWTENSTALL, ENGINEERS 


COMPOUND HORIZONTAL TANDEM ENGINE. 


Tue accompanying illustration is taken from a photograph 
of a compound engine recently constructed by Messrs, J. 
Hargraves and Co., of the Leebrook Foundry, Rawtenstall, 
for driving machinery in a felt carpet works. The engine, 
which is of the horizontal tandem type, is constructed for s 
working pressure of 100 lb. per square inch, and at 90 
revolutions indicating 100-horse power. The pistons are 
12in. and 22in. diameter, and have a stroke of 2ft., and are 
mounted on & bed-plate of the box type. The valves are of 
the simple Corliss type, and the engine is governed by | 
Proell’s automatic trip cut-off motion. The engine is pro- 
vided with a double-acting box condenser with air-pump. 
The fly wheel, which is 10ft. diameter, is turned on the 
face for transmitting the power through a l6in. belt. The 
crank shaft, valve spindles, piston and pump rod, and the 
crank is of forged wrought iron, but other parts are of mild 
steel. An oil pumping arrangement for lubricating the crank 
shaft neck is used, and the crank pin is supplied with a 
Willcock patent pump lubricator. Spring relief valves for 
condensed water in the cylinders are used, and the fly-wheel 
has an internal set of teeth cast therein for barring purposes 
Engines of this type are arranged for either vertical or 
horizontal air-pumps, the suction and delivery valves in the 
above example being of india-rubber and of large area for 
working at quick speed. 








THE DRUM AIR-PUMP AND JET CONDENSER. 





THE accompanying illustrations represent a new arrange- 
ment of jet condenser, combined with Johnson’s drum air- 
pump with direct-acting steam engine, recently adopted on 
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ROTARY AIR PUMP 
SECTION OF DRUM AIR PUMP AND CONDENSER 


board several steamers on the river Soir, Russia, and made | 
by the Drum Engineering Company, Bradford. Our illustra- | 
tions give a perspective view of the combination and a | 
section of the pump and condenser. The pump is capable of | 
varied uses on board ship. It will be noticed that at the | 
bottom right-hand side of the condenser a branch is provided. 

This is for the purpose of loading or unloading petroleum 


shen the steamer is in dock and the main engine at rest. 
This same branch enables the pump to be used for salvage 
furposes when the ship gets aground on the stony river-bed. 
A small bilge and a boiler feed-pump are fixed to the bed- | 
plate, thus making it entirely independent of the main engine. | 
This arrangement of engines and pumps has also been fitted 
to four steamers recently built on the Clyde by Messrs. | 
Alley and Maclellan, Glasgow, with satisfactory results, a 
vacuum of 26in. to 27in. having, we understand, been 
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JOHNSON'S DRUM AIR PUMP ANO CONDENSER 


obtained without difficulty. The construction of both pump | 
and condenser are easily understood from the engravings. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





TRACTION ENGINES AND SELF-PROPELLED ROAD CARRIAGES. 


Sir,—I am very much pleased to see in yours of the 16th your 
reference to self-propelled road carriages, and your spirited and 
most liberal cffer of a thousand guineas, in two or more prizes, for 
public competition. I feel sure this will startle some of our grand- 
motherly members of some of our County Councils and corporate 
bodies, The way that some of these powers have treated the 
traction engine, and improvements connected with it, during recent | 
years, is beyond comprehension. Few people, but those who are | 
really interested, have the slightest idea of the monstrous treat- | 
ment traction engine owners and users have had to put up with. 

We Englishmen are very muck inclined to think that we are the 
people, and that we lead the way to almost everything that is clever, 
good, efficient, &c, 

Those interested in traction engines and self-propelled road | 
carriages know to their sorrow that they do this business in France | 
in a very different style to what we do here. Traction engines and | 
self-propelled road carriages have always been allowed to run about | 
any er of France at their pleasure, and when the competition | 
for the thousand guineas priz3 does come off, if it is open to all | 
comers the chances are the Frenchman, with his experience, will | 
beat us hollow. 

We made a fairish start at steam road carriages nearly sixty | 
years ago—Hancock and others in London, Dr. Church at Bir- | 
mingham, I have scores of times, forty years ago, run at the rate 
of fifteen miles per hour on our turnpike roads. I have run 100 | 
miles or more in a day, always free from accident. I have a 
carriage now partly finished which I started to build near twenty | 

ears ago. I am quite certain when this new Act becomes law I | 
shall be able to comfortably run 100 miles in ten hours, but I know 
that that would be of little use compared with what they are doing | 
in France to-day. 





| and remedies required / 





A very great many people, say thousands, who are interested in 
traction engines, are most anxious to know what is to become of the 
Bill which was introduced into the late Parliament by Mr. Shaw- 
Lefevre, called “ A Bill to Amend the Law with respect to the use 
of Locomotives on Highways,” and which was read a first time on 
Monday evening, Jane 17th. I say it would be a great relief to 
thousands of people interested to know that this Bill is to be 
carried forward during the present seesions, and by whom. 

There is little doubt that Mr. Shaw-Lefevre must have a large 
stock of information on the subject which would be most valuable 
to any member of the House who 
might be prevailed upon to at once 
take the matter up. The kindly 
way in which you, Mr. Editor, have 
rendered assistance in egitating this 
matter has been of the greatest ser- 
vice, which I hope will be continued, 

Ashton-under- Lyne, I W. B. 

August 19th, 





THE REDCAR BOILER EXPLOSION. 

£1r,—I think the two boilermaking 
gentlemen who have written as to 
the Redcar boiler explosion are alto- 
gether too sanguine iv supposing 
that there would practically be an 
end to boiler explosions were the 
insurance company to replace al 
their present inspectors by practical 
boilermakers. Surely, in order fcr 
a@ man to understand all about tle 
effects of contraction and expansion 
in iron or steel plates, it is not neces- 
sary that he should be able actually 
to flange a plate or template out a 
boiler. There are hundreds of men 
who know all the average boiler- 
maker knows, plus that technical 
information which ‘‘ Foreman Boiler- 
maker” admits is lacking. Of course 
there are boilermakers and boiler- 
makers, as there are land rats and 
land rats; and it would be as unfair 





to cond an inspector because be 
was a boilermaker as for the reverse 
reason. 


What is wanted is a man with a 
thorough knowledge cf the conditions 
under which boilers work, and the 
effect of a change or continuance of 
such conditions; of the nature of the 
materials of which such boilers are 
constructed ; and of the strains brought or likely to be brought 
upon them, whether during construction or afterwards. A man 
not subject to panic, but of ready resource and good judgment, 
and one who, whilst possessing enough of the fortiter in re to 
state plainly his opinion to the users, still has enough cf the 
suaviter in modo to do so without offence to his employers’ 
cients. I trust that a discussion, based upon the Board of 
Trade report, will be opened in these columns, and I am sure it 
would be both beneficial and instructive to many. 

Ashby, August 19th, Wo, SvUTHORN, 


Str, —Replying to your correspondent ‘‘ Foreman Boilermaker,” 
in your last issue, Ithink he is wrong when he considers that a 
boilermaker is best fitted for the pcst of a boiler inspector. The 
latter, as an engineer, is expected to be capable «f designing a 
boiler, and in order to do so he must have a knowledge of the 


| principles of steam, stress, and strain, and the laws of expansicn 


and contraction. Isa boilermaker expected to, and does he have 
occasion to bring to bear these principles in the routine of his work ? 
In the case of pitting and corrosion due to one or more causes, 
either due to the chemical properties in the water, or as regarcs 
the exterior, to a defective setting, is a boilermaker more com- 
petent to detect these flaws and suggest the necessary alteratiors 
A boilermaker might as reasonably ex- 
pect to become a trained inspector—who has to have a practical 
and technical knowledge, besides being a draughtsman—as to con- 
sider himself more competent to design a boiler than a draughts- 
man. How many boilermakers are there who are acquainted w.th 
the various class of boilers now being made, and would be able to 
detect faultiness of design ? 

Does it not reflect more upon the boilermaker who makes t] @ 
repairs if anything goes wrong afterwards with a particular boi’er, 
than the inspector who demanded such repairs to be done! It:s 
interesting to contemplate what wonderful things might be dore 
were he an inspector, and also to read his practical report when 
called upon to account for, or give an opinion of the cause of an 
explosion. I venture to think that he will then be careful in giving 
evidence as to what he says which might go against him, 

Will the public be any the wiser for having the satisfaction 
of reading a practical explanation as to the cause of an explosion / 
It would appear to be a simple matter for boilermakers to col’ect 
evidence ; if so, where is the practical evidence to be derived f-om 
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when the boiler is blown to bits? If a would-be boiler ms 00 
80 tent t for the cause of such an explosion, 
where would he be with his knowledge in not having these defects 
detected in time ’ 
I give credit to ‘‘Foreman Boilermaker” in acknowledging 
that many a practical boiler inspector has been deceived and 
astonished ‘‘ to see their hammer go through what seemed to them, 
by sounding, a solid plate.” Then he adds: ‘‘ Guess the astonish- 
ment of the young engineer boiler inspector, and another guess, 
&c.” There is no occasion for all this guessing, as there is no 
reason why a young engineer shouid be more astonished than 
the boiler makers. 
The principals of insurance companies are surely competent to 
look after their own interests in selecting good men for the work, 
and if a practical boilermaker is capable of making sketches of 
defects, and is able to report thereon, there would be nothing to 
debar him from becoming competent for the post. 
Finally, ‘‘ Boilermaker” concludes his letter by saying that 
when all inspectors are boilermakers, ‘‘ When that is so, we will 
hear less of fearful boiler explosions.” But when explosions do 
occur, the public wil? have the gratifying satisfaction of having 
the real cause set before them in a clear and practical way. Well, 
if ‘Foreman Boilermaker,” or any one else, can state the real 
cause afterwards, he would exhibit gross and culpable negligence 
in not having seen that the cause was remedied. Here then his 





expansion, the amount of work that could have been done, were 
there no clearance, is— 
(2 
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which is then the loss of work due to clearance when the com- 
ression is sufficient to produce a pressure equal to that of the 
initial steam, and is expressed as a fraction of the total work 
which could have been done under an exactly similar condition 
without clearance. The above expression vanishes when c is 2 ro ; 
and it vanishes also when p, > yo = 7, that is, when the terminal 
pressure is equal to the back pressure, as it ought to be the cas>, 
In the Table I. the terminal pressure p. is assumed to be 25 lb. 
absolute, the back pressure py» 17 1b. absolute, The volume m of 
the cushion steam at the instant when the compression com- 
mences, and also the volume of clearance, are expressed as fractions 
of the total cylinder volame. These may be converted into 
fractions of the piston displacement by putting c + (1 — ¢) in place 
of ¢ and m—(1 — c) in place of m. 





practical knowledge permits him to know the cause as well as the TABLE I, 

effect. Are the public then a whit better off in having had their 

curiosity gratified, by having had “the gratifying satisfaction” of r= 3°4 r=4 r= 46 

knowing the cause, even if it were always ible ? Py = 85 1b. 7) = 100 Ib, py = 115 1b 
It seems as though ‘‘ Foreman Boilermaker” is one of a large . Ps = 17 Ib. _ m=. ps = 17 Ib. 

army of critics animated with a — of jealousy. I do not m L aR I oS L 

happen to be an inspector, but I do think that boiler i tors, as = SED, NE om, ene, eee A oes 

a class, have onerous and responsible duties to discharge, which | 03 "15 “005 “18 *005 40 "006 

they do diligently, and to the satisfaction of ihsurance company} ‘0 "25 “009 "29 “010 “34 “O11 

and owner alike. S. Evans. a é- — 3 Bo j-| jd 
Northampton, August 19th. _—- “14 70 “039 “82 “049 95 054 


LOSS BY CLEARANCE, 


Str,—It is ridiculous to talk of effecting a saving of 10 per 
cant in fuel by minimising the loss by clearance, becaus3the maximum 
amount in the worst examples, at any rate in the case of large 
engines, is less than 5 per cent. of the totai utilisable heat, if the 
utilisation of molecular vis viva is left out of consideration, and is 
less than 4 per cent. of the total heat added to the water, 7.¢., less 
than 3 per cent. of the fuel used. If the sum of the volume of 
the clearance, plus the volume swept out by the piston during the 
period of admission, is properly proportioned, to secure the 
desired fallin pressure, the clearance loss is only a small fraction of 
that part of the so-called latent heat which is represented by the 
— P(V —- »). 

he value of this per pound of steam averages a little over 80 
thermal units, if this is equal to 772 foot-pounds, and to less than 
60, if the value of the thermal unit is not less than 1100 foot- 
pounds. If, then, the volume of the clearance dces not exceed one- 
tenth of the volume swept out during the period of admission, the 
loss by clearance does not exceed 74 thermal units in the former case, 
and 54 in the latter. Assuming that in the case of single-cylinder 
engines a fall from 75 1b. to 61b, absolute pressure is effected by 
adiabatic expansion, the fall in temperature measured on the 
Fah. scale would be about 130 deg. Fah., and if for present 
p es we assume that this represents 130 thermal units, 
the total realisable heat, leaving molecular vis viva out of 
consideration, would be about 210 thermal units, If by com- 
pounding a fall of 200 deg. is effected, the total utilisable heat 
would be about 280 thermal units. The clearance loss would, 
therefore, be lees than 4 por cent, in the former case, and less 
than 3 per cent. in the latter. As the total heat added to the water 
varies from about 1200 to 1300 thermal units, the loss by clearance 
would in this example be slightly over one-half per cent. in 
accordance with hitherto accepted views. If the coefficient of 
expansion per increment of unit of heat is constant, and the value 
of the specific heat of steam is over 1100 foot-pounds, the loss will 
be less than one-half per cent. 

When ‘Tin Tack” added a plate to the end of his piston, 
although he increased the efficiency of his engine, not only by 
diminishing the loss by clearance, but by increasing the ratio of 
expansion, he reduced the gross power by reducing the weight of 
steam admitted. When he again admitted the same weight of 
steam he increased the gross power, but he diminished the effici- 
ency by making the ratio of expansion less than it was before the 
plate was added. ‘‘ Tin Tack” has confounded the question of 
efficiency with the question of gross power. Some engineers 
advocate steam jacketing because steam jacketing increases the 
gross power. They make the same mistake as ‘' Tin Tack,” and 
confound efficiency with grcs3 power. WILLIAM DONALDSON, 

August 14th. 





CLEARANCE IN STEAM ENGINE CYLINDERS, 

Sir,—The fact that there always exists a certain amount of loss 
of work due to clearance so long as the terminal pressure is higher 
than the back pressure before compression is now undeniable, and 
it can be shown that there is a particular value of compression for 
which this loss is the least possible.* The following calculations 
relating to this subject may be of some interest. T'wo cases pre- 
sent themselves. 

Case J.—Here the amount of compression is supposed to be 
sufficient to create a negative pressure just equal to the initial 





pressure, Roferring to Fig. 1, let BC be the expansion curve, 
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F G H the compression curve, E D the back-pressure line, and AF 
the clearance space. From the end C of the expansion curve, 
draw horizontal line meeting the compression curve at the point G, 
we have then the triangular area G H K, representing the loss of 
work due to clearance and the sudden drop of pressure at C D. 
Assuming the hyperbolic law for the compression curve, and using 
the notations indicated in the figure, the area GH K has the 
following expression :— 


cP, { tog. rl-(1+log.r)-7} 2. . @) 
where 71 = m +c =p, ~+ ps. This represents the loss of work per 
¢ - c) cubic feet of steam at the initial pressure »,. Now with 
the same initial and back pressure, and the same (real) ratio of 





* After having written this letter, the writer has just been ab‘e to 


With condensing engines it is usually not possible to obtain the 
compression pressure high enough to equal the initial pressure, 
unless either the clearance space is very small or the back pressura 
is comparatively high, or the initial pressure is very low. 








Case 1J,.—This is the more general case in which the compression 
is incomplete, as in most actual engines. We still assume the 
hyperbolic law for both the expansion and compression curve, It 
must be noticed that when the compression is incomplete, the 
steam from the boiler rushes into the partially vacuous clearance 
space at—or rather a few moments before—the beginning of each 
stroke without doing any work, and that this process has the effect 
of making the steam a little drier. This is altogether neglected 
in the following calculation, so that all the figures for the loss of 
work are exaggerated more or less, and in reality the amount of 
compression required for the minimum loss of work would be much 
smaller than the calculation shows. Referring to Fig. 2, let GH K 
be the compression curve intersecting the vertical line MG, drawn 
at the end of the clearance space, in the point G. If this com- 
pression curve be continued till it meets the admission line at F, 
we obtain a narrow triangular area FGM. Now the less of work 
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due to clearance is the sum of the areas H K L and F GM, and the 
consumption of steam at pressure 7), is : — cl cubic feet par stroke, 
because cl = A F is the volume to which the cushion steam must 


be compressed in order to obtain a negative pressure equal to that 
of the initial steam, and the compression curve as well as the 
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expansion curve for the next double stroke would be the same, 
whether the compression be carried up to the point F or only 
to the point G. To obtain an expression for the loss of work, 
we first notice the following :— 


ad=m”™ l_ gal igh Aah, 
> of al r Pi Pb 
and 
c Cc p. c 
-=> = AA = rT) . 
cl om pp m 


The area for the triangular piece H K L will be just the same as in 
Case I., except that we have here to put c! in place of c, thus— 





learn that the existence of such a minimum loss had been shown many 
years ago. 
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The expressio. for the narrow triangular area F GM is— 
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that is, 


Pie pom (1 + log. r! - log. ") ‘ (4) 


Adding (3) and (4) together, we have the loss of work p2r (' : ) 
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cubic feet of steam at p,, thus— 
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Dotted Curve is the Lucus of Mmmum Lose 
cubic feet of steam under an exactly similar condition, but withoat 
clearance, is— 
(l-ctr)™ S1+log.r- " 
r | ri J 
r\p , Z r 
(1 —-m za ey (1 Ss log. f= a) wo 
Hence, the loss of work expressed as a fraction becomse:— 
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This logs of work becomes the least possible when the volume » of 
the cushion steam has the value given by the equation— 


m _ 7 eee 
Log. ~ = 1 -1 (« t— ) 
which has been found by applying the usual rule of calculus to 
the expression (B), The minimum loss of work then becomes— 
r(c-™) 
L min, = < 
1+ log. r- 
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m 
7 
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which may be put in the following form :— 
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where p* stands for the terminal com 


ression pressure rapresented 
by the line GN in Fig, 2, In the Tab 


le II, are given the values of 
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the loss of work for various proportions of clearance space, com- 
pression volume, and the ratio of expansion. The table also gives 
the least loss for given clearance and expansion, together with the 
corresponding amount of compression required. This latter 
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quantity becomes the smaller, the smaller the clearance space, ard 
as referred to above, when the drying effect of the clearance is 
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into account, still less compression means more economy. 
- ill be seen from a glance at the table, the value of m ro 
minimum loss of work becomes smaller as the ratio of 
expansion becomes less. ‘‘ Engines which keep the exhaust port 
open as long as possible are more economical than those in which 
there is much compression ”—THE ENGINEER for July 12th, 1895. 
Why this should be so can be understood, at least to some extent. 
Various curves, repreeented in Figs. 3 to 8, have been plotted from 
the results of the above calculations, showing the effects of clear- 
ance and compression, These will, it is hoped, tell their own 
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tales without further explanation. In conclusion, it must be 
confessed that the above investigation is only a rough approxima- 
tion to the truth, for there are various points of importance that are 
entirely ignored, such as the drying effect, action of clearance wall 
as distinguished from the wall of working cylinder, re-evaporation 
during exhaust, &c, 


TABLE 2, 
Po = 10°51b., po = 31d. 


r=8 r= 4) r= 5 r= 6 
P=" py=3U'51b py =r py =421b. py =r py=52'51b. py =r pe = 63 lb. 
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CANAL HAULAGE. 


Si1r,—I have been much interested in Mr. Wheeler's seasonable 
and exhaustive article of June 7th, giving a historical account of 
lighter haulage up to date, also Mr. George Cawley’s letter of 
August 2ad ing electrical towing. 

As one of a company which has adopted Mr. Bancroft’s method 
of canal propulsion, I have pleasure in stating that, after an 
experience of over a couple of years, it fully accomplishes all that 
has been claimed for it. One of our boats was described in your 
columns about a year ago, and it may be interesting to mention 
that we have not had, I may say, either before or since, any 
outlay caused by accident or repair. It is worked by ordinary 
boatmen unskilled in engines, without any addition to the crews, 
and the economy and speed have been almost exactly as stated in 
your columns, 

If the application of electricity should still more lessen expenses, 
might I suggest—although not an engineer—that it would bea 
much simpler method of applying it by a wire along the bank to 
these propellers, which would require no structural alterations in 
the boat, and obviate the heavy outlay of electric locomotives and 
rails, &c,, more especially as two or three boats could be towed. 
Of course it will be remembered that the propellers are portable, 
and can be easily transferred from boat to boat. It may be well 
to state that the machinery supplied to us by Mr. Bancroft was 
made by Messrs. Robey, of Frm . THOMAS IRWIN, 

Windsor Hill, Newry, Ireland, August 17th. 





THE ROLLING OF SHIPS. 


Stx,—I read with great interest the letter from your correspon- 
dent ‘‘M. T.” on this subject, and hoped to have seen it fully dis- 
cussed in your columns, on account of its great practical importance, 
Admiral Elliot, in a remarkably able letter to the Morning Post, 
August 10th, has brought attention to the evil effects of rolling in 
causing the unarmoured sides of a ship below the water-line to be 
exposed to an enemy’s fire. If ships of war can be built so as not 
to roll without corresponding disadvantages, it seems to me it 
would be the blindest folly on our part not to do it. It appears 
beyond dispute that Mr. Hodgett’s new form of ship, so far as it 
has been tested, has reduced rolling to an meee | extent. Ifthe 
same results can be obtained with big ships as with the small yachts 
tried last year at Cowes, when tried in all weathers and waves, the 
practical benefit of —- = form of ship, if the expense is 
not too great, seems to me beyond estimate, especially as the speed 
of the vessel does not seem to be reduced by the shape. In fact, 
I understand that it is claimed by the inventor that the contrary 
is the case, and that the experiments at Oowes showed a decrease 
rather than an increase in the ce of this form of ship to 
towing. This, I admit, puzzled me when I first heard it; but 





think it can be explained as follows :—It is well known that a great 
part of the resistance to the motion of a ship is due to what is 
called skin friction, which depends on the external area of the ship 
below the water-line, Under certain conditions it can be shown 
that the new form of ship will have less surface in contact with the 
water than a ship of triangular section of the same displace- 
ment. For the aa of this letter the following is a suffi- 
cient geometrical illustration of this problem: A BECD 
is an imaginary 
a q_ section - below the 
aaa . ) oe water-line of an old 
i style of ship, and 
: ab¥Fcda section of 
| the new style. In 
! the latter, the line 
1 bc is not really 
H straight, bat curved 
i as shown by the 
dotted line, the 
i ----- curve being a cate- 
a nary ; but this does 
H not appreciably af- 
| fect the problem. 
i = com a for 
4 e slightly longer 
E line, th only neces- 
; sary to make the 
sides a) and dc a little longer. Now the displacement being 
the eame in the two ships, the area A BEC D must be equal to 
the areaa } Fed, And since the area A B FC D is common to 
both, we get the areaab BA= BEF and dcCD=C EF. 
Then it is obvious that / B is shorter than B E, and cC than C E. 
Consequently, since AB =aband DC =dc:ab+bect+cdis 
shorter thanABE+ ECD. And as this must be true of every 
other section, the external surface below the water-line of a ship 
of triangular section must be greater than that of the new form of 
ship, and consequently the surface resistance must be greater. It 
is manifest, however, that this does not hold good when the com- 
parison is made with the Hodgett ship, and a ship of the present 
box-shaped section. 

Mr, Hodgett has, I am told, found in experiments with models 
that the resistance to a force tending to make the models of his 
form of ship heel over is greatly in excess of the resistance given 
by models of the usual shape, This indicates that in the models 
of his ship the centre of gravity was low and the stability great. 
In an ordinary shaped ship, under these conditions, we should ex- 
pect it to roll violently ; but the trials with the yachts at Cowes 
showed that this was not the case. If the centre of gravity was 
as low proportionately in the yachts as in the models, it seems 
obvious that we must attribute their great steadiness to their ex- 
ternal form. Mr, Froude has shown experimentally that by the 
addition of bilge-keels the period of roll may be very considerably 
increased, 

For example, with a model of the Devastation, by the addition 
of a sufficiently large bilge-keel, the time of a double roll was in- 
creased from 1°77 to 1°99 seconds, while the number of rolls before 
coming to rest was reduced from 314 to 4, In this case the model 
was made to heel over in smooth water through an angle of 84 deg. 
—‘' Encyclopedia Britannica,” vol. xxi., page 813. The external 
form of Mr. Hodgett’s yachts must, I think, act in increasing the 
time of roll in exactly the same way as bilge-keels, and is evidently 
in ae ways a far superior method of obtaining the desired 
resu ‘ 

There are two points, among others, which it would be interest- 
ing to know with to these ships; (1) Whether there are any 
great constructive difficulties to be overcome in building them of 
large size? (2) Whether any experiments have been made with the 
yachts to find out their period of roll by making them heel over in 
smooth water! Perhaps your correspondent ‘‘ M, T.” could kindly 
answer this last question, C. E, Basgv1, 

8, Norfolk-square, W., August 17th, 











TANK SHIPS. 

Srr,—In your article on the transporting of petroleum in last 
week’s issue of your paper, you state the use of iron tanks was 
first introduced into the wooden sailing vessel, Charles, in 1869, 
but the first steamer actually employed in the Atlantic for this 
pu was the Fergusons, built in 1880, afterwards adapted as a 
tank steamer. The use of tank steamers may be considered to 
have originated with Mr, Ludwig Nobel, who had two tank 
steamers built in 1878, at the Moatle Works, in Sweden, You 
will perhaps allow me to point out that the first tanks used for 
carrying oil were introduced in the year 1858, in a converted sailing 
ship, named the Tay, employed in the whaling trade between 
Dandee and Greenland, and that the first iron steamer constructed 
with tanks built into the vessel was the River Tay, built by John 
Key, of Kirkcaldy, for Messrs. Gilroy Bros., of Dundee, in the 
year 1868, which was long before Mr, Nobel’s tank steamers. 

Dandee, Augast 15th. W. B. THompson,. 


RAILWAY SPEEDS. 

Sir,—The following fastest platform to platform runs, compiled 
from ‘‘ Bradshaw,” of this month, may interest many of your 
readers :— 

Railway Speed, August, 1895 (Bradshaw), 
: 
| Dist’nce 


Between Speed. Company. Train. 


Time. 





i | m. ch./min m.perh 
1 Lockerbie—Carlisle ..| 25 63 | 27 | 57°296 Caledonian 11.51—12.18 
2} Grantham—York ..| 82 55 | 88  56°378 | G.N. 10 —11.28 








$| Grantham—Retford..| 383 15 86 | 55°3125 M.S. & L. | 6.19— 6.55 
4, Earlstown J.— Patri- | } 
| croft oo ee eof 11 66 | 18 | 54°577 | L.N.W. 9.26— 9.39 
5 Okehampton -- Yeo- | 
‘0 « ee oo oof 1442] 16 | 54°457 | LL & S.W. | 9.41— 9.57 
6 Nottingham — Ketter- 
Tine ic s-= 51 54 | 58 | 58°457 | Midland 7.12— 8.10 
7 Newcastle—Edinbro’ .| 124 31 |140 | 53°309 | N.E. 1.10— 3.30 
8| Paddington—Swindon| 77 16 | 87  53°241 | G.W. 10.15—11.42 
9 Adrossan Pier—-Paisley 
ia 24 59 | 28 | 53°089 G. &S.W. | 6.50— 7.18 
Gated’. 
| (tickets) ww «=..] 21 0] 24 | 52°5 | G.E. 11.82—11.56 
11| Southport (St. Luke’s) | 
| —Salford .. ..; 33 58 | 39 | 51°885 |L. & Y. 8.13— 8.52 
12) Chatham— Faversham) 17 51 | 21 | 50°398 | L.C.& D. (10.58—11.19 
13) Arbroath — Aberdeen } 
| (tickots).. .. . 5418 | 66  49°295  N.B. 5.15— 6°21 
14, Tunbridge J. — Sand | 
| gd. .. .. ..| 85 69 | 45 | 47°816 | S.E. 6.31— 7.16 
15) London Bridge — | 
| Brighton .. 50 49 | 64 | 47°449 | L.B. & S.C. 5.1 — 6.5 
16, Kingussie — Boat of | | 
Garten .. .. ..| 16 60 | 22 | 45°652 | Highland | 9.50—10.12 
17| Millom—Scascale. :| 17 4 | 28 | 44°478 | Furness | 8.37— 9.0 


18| Fenchurch - street —!} 

Southend .. ..| 35 60/ 50  42°9 L.T. & 8. 5.5 -— 5.55 
19] Aberdeen—Crathes ..| 14 20 | 21 | 40°714 | G.N. of 8. | 4°35— 4°56 
20) Oswestry — Welshpool| 15 60 | 25 | 87°8 | Cambrian /11.15—-11.40 








Distances 7, 10, 18, 16, 18, 19, 20, are not given accurately in 
chain, Perhaps some readers of THE ENGINEER, who possess 
Airey’s maps for the required districts, can give them. The sur- 
reptitious runs of the West Coast have not been taken into 
account, as the new morning 6.20 Aberdeen does not appear in 
the August “ Bradshaw.” I shall be glad to have inaccuracies 


pointed out. Run 12 is only done on Sundays, all the others are 
done every day. A.D. P. 
Bath, August 22nd, 





BICYCLE PROBLEM. 


Siz,—In your issue of. November 9th, 1894, appeare a bicycle 
problem, an answer to which and an editorial note appear in your 
issue of November 16th, stating that, whether the cord be pulled 
forward or backward, the bicycle will movein the direction of the 
motive force, 

As applied to the conditions of the problem, the answer is cor 
rect ; bat if the bottom crank be extended some 3ft, or 4ft., it 
will be found that if the string be attached to the extended crank 
at a certain point, and be pulled in either direction, the bicycle 
will not move in either direction, but will remain stationary ; and 
if the string be attached to the crank at a greater distance from 
the crank axle, and be pulled in either direction, the bicycle will 
move in a direction contrary to that of the motive force, 

Will any of your readers be good enough to state all the variou: 
forces in operation to produce such different results! It seems to 
me that the crank and chain wheel must be acting simultaneously 
as a lever of the first order and as a lever of the sscond order, and 
that each such lever respectively becomes the predominant partner, 
or that they neutralise each other, according to the distance from 
the crank axle at which the motive force is applied. 


Stoke Newington, August 21st, ENQUIRER, 





SHEFFIELD SMOKE. 


Sir,—We note in your current issue some remarks respecting 
smoke abatement, and while agreeing with the object of the 
Sheffield Ascociation, would like to point out that the offering of 
priz2s to engine tenters for care in stoking is only dealing with the 
nuisance in a makeshift manner, it often being impossible for the 
most experienced stoker to prevent the emission of smoke by 
reason of the coal used, and the arrangement of the furnace. We 
have in use here a very successful apparatus, the patent of Colonel 
Dalier, which deals with the smoke itself by means of a water 
spray and steam jets, the result being that only a practically - 
colourless and odourless vapour is discharged into the atmosphere, 
the carbon and oil contained in the black smoke being eliminated. 
At our works this apparatus is not only used for a steam boiler, 
but has been adapted to a range of forges, and, after several 
months’ use, we find the results most satisfactory. 

As the cost of fitting this apparatus is not great, we would sug- 
gest its trial in Sheffield, and should be happy to show our owa 
plant to any engineer interested in the subject. 

Greenwich, August 20th. MERRYWEATHER AND Sons. 


[We print Messrs. Merryweather and Sons’ letter becauce it 
refers to a method which they describe as successful, not because 
the system adopted in Sheffield is not a good one. The rrevention 
of smoke by more careful stoking must be a more desirable and 
economical method than any which do not discourage the pro- 
duction of smoke,—Ep, E.] 





THE METROPOLITAN RAILWAY. 


Srr,—I may perhaps be allowed to add two or three particulars 
of the original broad gauge engines of this line so ably described in 
your Jast issue, The cylinders were l6in. by 24in., heating surface 
of tubes 615 equare feet, ditto of fire-box 125ft ; total heating 
surface only 740 square feet. One of thess engines, named, I 
think, Camilla or Camellia, was running on the Windsor branch of 
the Great Western Railway down to at least 1375, fitted with wide 
buffers to suit either b: or narrow gauge stock. Their weight 
full was about 38 tons. Besides the other outside-cylinder broad 
gauge engines you name, the South Devon had some four-wheeled 
saddle-tanks for shunting purposes, with 3ft. coupled wheels and 
cylinders l4in, by 18in. Rook, Raven, Jay, and others were of 
this class, built by the Avonside Engine Company, 1874, and taken 
over by the Great Western Railway. W. B. Paley, 

6, Rawlings-street, S.W., August 20th. 





EARLY GREAT WESTERN RAILWAY LOCOMOTIVES. 


Sir,—Mr, Sekon is quite in error in his statement that the Haigh 
Foundry engines, Snake and Viper, were geared up like the 
Thunderer. I have a number of photographs, biue prints, and draw- 
ings of early Great Western locomotives, and among them the engines 
in question. They are not geared up. The only engine which was 
geared up was the Thunderer. 

Mr. Sekon is also wrong in saying that the Ajax had driving 
wheels 10ft. in diameter. The only early Great Western Railway 
engine with 10ft. wheels was the Harricane. 


27, Bank-street, Dandee, August 19th. D. H. CruTEJOHN. 





BROAD GAUGE OUTSIDE-CYLINDER ENGINES. 


Sir,—Apropos your interesting articles re the Metropolitan 
Railway, 1 am able to say there, were four more at least of the 
broad gauge outside-cylinder locomotives of the type you illustrate - 
this week, and, as a boy, well do I remember them. They were 
named Lily, Laurel, Myrtle, and Hornet, the latter having a 
copper top chimney like your di . They ran on the Salisbury 
branch of the Great Western Railway between 1870and '74, before 
the conversion to narrow gauge took place. They had tenders 
attached, with a sentry-box at the rear. Doubtless these were 
added later. W. E. Epwarps, 


42, Stanley-gardens, N.W., August 17th. 





TANK ENGINES ON THE CAMBRIAN RAILWAY. 

Sin, —Under the heading of ‘‘ Notes from Lancashire,” p 169, the 
new bogie tank engines by Messrs, Nasmyth, Wilson and Co., for 
the above line, are described as the first tank engines on the 
Cambrian, 

May I point out that about 1876 the company had some tank 
engines, the names of three being Hope, Gladwys, and Maglcna. 
The latter, No. 57, was built by Messrs, Sharp, Stewart and Co., 
in 1886. R. N, H. 








A New Rerractory SuBstaNce,—A correspondent of the 
Colliery Guardian says, under the name of apyrite, Herren 
Schiffer and Kircher, of Grunstadt, in Rhenish Bavaria, work a 
mineral containing about 93 Be cent. of silica, and consequently 
very refractory. hen mixed with water it forms a plastic and 
adhesive mass, which, after desiccation, becomes firm and 
resisting, while its volume does not change when exposed to 
the fire. Moreover, itis scarcely attacked by metals and scoria 
in fusion, which either do not stick to the surfaces made with 
it or are easily removed without the least detriment to the 
furnace. In the neighbourhood of the mines apyrite, 
tempered with water, is used instead of lime mortar, and also for 
plastering. Slightly damped, this substance is punned so as to 
supersede fire-brick lining, as in the case of various furnaces, and a 
large foundry cupola can thus be lined in a day by two men, 
while such a lining lasts longer than one of the same substance 
made up into bricke. For repairs to the fire-brick lining of 
furnaces apyrite is also very useful, while its low price, and the 
fact that it is a good non-conductor of heat, recommend it in 
the case of blast-furnaces, puddling and heating furnaces, 
foundry cupolas and crucible furnaces. The following is the com- 

ition of two qualities, the pure and the rich:—SiO,, 92°37 and 

“95; Al,Og, 5°1 and 9°45; Fe,03, CaO, MgO, and K,O together, 
0°37 and 1°05; and HO, 1°73 and 2. Among other ironwork: 
apyrite is used at those of de Wendel at Hayange, Moyeuvre and 
Styring-Wendel in Lorraine, those at Esch-sur-l’Alzette in the 
Grand Dachy of Luxemburg, belonging to the Rothe Erde Com- 

ny, and those of the Luxemburger Bergwerks of the Saar- 

rucken-Hutten-Actien-Gesellechaft at Barbach in Rhenish Prussia. 
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RAILWAY MATTERS. 


Ir appears that ten separate lines of Indian railways 
aggregating 1400 miles are owned by native rulers. 


WE read that the tunnelling on the Mari-Attock Rail- 
way, on the Cis-Indus System, is nearly completed. 


Tre Highland Railway Co.’s line between Aviemore 
and S anley, a distance of seventy-six miles, is to be doubled. 


TuE line between Arbroath and Montrose on the North 
British Railway, a distance of about fourteen miles, is to be 
doubled. 


Twenty miles of the railway from Southern Cross 
towards Coolgardie have just been opened, within a month cf the 
commencement of operations. 


A raltway from Pekin to the southern provinces of 
China is under consideration. The line would be about 600 miles 
long, extending from Pekin to Han-kau. 


THE difficulties which have arisen with regard to the 
Delagoa Railway have necessitated a visit of the Cape Governor to 
Pretoria, as the Rand industries are.st ffering. 


FENDERS in electric cars in America certainly justify 
their being; We read that but for their agency sixteen people 
would have been killed in Philadelphia during the month of July. 


A BRIDGE forty-one miles long will be included in the 
scheme for connecting India with Ceylon by rai]. The Palk Straits 
are ——— shallow. The proposed line would connect 
Colombo with Madura, a total distance of 276 miles, 


Mr. H. J. Futxer, Dublin, the engineer to the Dublin 
and Blessington Light Railway Company, has been appointed by 
the Dablin and Lucan Steam Tramway Company engineer for the 
re-construction and conversion of their line to a light railway. 


A DEPARTURE in design of fast locomotives has been 
made by the Reading Locomotive Building Company, U.S A., in 
introducing a single-driver engine for the Royal Blue line. The 
engine is a Baldwin compound with one pair of drivers and 42'n. 
trailers, The drivers are 84in. in diameter. 


_ Tue first mountain electric railway constructed in the 
United Kingdcm—namely, the Laxey-Snaefell line, four and three- 
quarter miles long, with a continuous gradient of 1 in 12, 
reachirg an altitude of over 2000ft. above the ssa—was opened 
for traffic last Tuesday, having been favourably reported on by 
the Board of Tradejinspectors. 


It is stated that a large amount of railway material is 
to be ordered in Eagland by the Brazilian Government, for tre 
purpose of repairing the losses and damage caused during the lat 
revolution. O¢ders will, it is expected, represent something like 
three years’ work, and an expenditure of over a million sterling. 


Ir is expected that the section of the Trans-Siberian 
Railway betweea the River Obi and Krasnoiarsk will be finished 
by the end of the autumn. Oa its completion the section esta- 
blishing communication between Krasnoiarsk and the Western 
Siberian line will be corstructed. We read that it is also pro- 
posed to build a permanent railway bridge across the Amu Daria 
in connection with the Trans-Caspian Railway, 


THE members of the Special Committee sent by the 
Cz on tour in Exgland, France, Germany, and Switzarland, to 
study the working cf electricrailwaysand the latest improvements in 
electric transit, have returned to Russia and submitted their report. 
According to Jadian Engineering, the Czar endorsed it with his 
own band in these terms :—‘‘ Very interesting and desirable to be 
introduced in Ras.ia, taking the English railways as models.” 


To ensure the proper working of the telegraph on the 
Hizhland Railway the wires through the whole system are tested 
regalarly at 7 30 a.m. daily from Inverness. The Railway News 
says:—‘‘At that hour the telegraph clerks at each terminal 
station are at their respectiva instruments ready to disconnect on 
receiving notice, and after the wires remain disconnected for five 
minutes tbe coanection is restored, and an official message trans- 
mitted t> that effact.” 

Ir has been announced that a business combination has 
been ¢ffected between the Baldwin Locomotive Works, of Phila- 
delphia and the Westinghouse El‘ectric and Manufacturing 
Company, of Pittsburg, in so far as the construction of electric 
locomotives is concerned. The Engineering Record says that the 
combination is solely one of interests and not of capital. Mr. 
Westinghouse stated that the Baldwin Works would build the 
rolling stock and the Westinghouse Company would equip them 
with tbe electrical apparatus. Mr. D. L. Barnes has, it is said, 
been selected as the joint superintendent of the companies to 
overlook the construction of the locomotives, 


In answer to a question in the House of Commons on 
the West Highland Railway by Mr. Buchanan, the Chancellor of 
the Exchequer said the late Government promised a guarantee to 
the promoters of this railway ; and when they resigned, a notice 
stood on the order-book of a resolution to carry it into effect. 
Soon after I accepted office I was asked by Cameron of Lochiel, 
who, I understand, is largely interested in the district, whether I 
would fulfil the promise made by my predecessor, and introduce a 
Bill on the subject in this session. I replied that I felt myself 
bound by the promise of the late Government, and would do my 
best to introduce a Bill this session, but that the arrangement of 
business rested not with me, but with the leader of the House, 


SpeakING in the House of Commons on Wednesday 
with reference to the construction of the railway to Uganda, Mr, 
H. M. Stanley maintained that it was the key tu the Ezyptian 
problem. In the couree of his speech, he said that the Uganda 
Railway ought to have been started three years ago, but it bad 
been systematically delayed, at the cost of something like thirty 
thousand native porters. The right hon, Baronet—Sir C. Dilke— 
had said that he would like to see slavery abolished in Zanzibar 
and Pemba, and it was strange that he did not see that his previous 
opposition to the railway prevented that abolition. The grand 
objective point of the railway, which they would not find equalled 
in any quarter of the globe, was the Victoria Nyanza, with its 
28,000 square miles, It had water communication that would 
take us within forty miles of the Albert Edward Nyanza, within 
sixty miles of the Albert Nyanz3, and within sixty miles of Lado. 
All that field, that used to be devoted to slavery, would be 
peacefully conquered for civilisation. 


THe Baldwin Locomotive Works, Philadelphia, are 
building four compound locomotives for the State railroads of 
Chile—two 10-wheel engines with 56in. driving wheels, and two 
passenger engines with 66in. driving wheels. These engines will 
weigh, in working order, about 123,000]b. each. The Ratlroad 
Gazette says:—‘‘ They have six-wheel tenders similar to those 
heretofore constructed in the United States for these lines, and 
generally similar to European tenders. In addition to the above, 
the Baldwin Works are building ten 18in. by 24in. cylinder eight- 
wheel passenger locomotives for the Missouri Pacific, and five con- 
solidation freight locomotives for the Buffalo and Susquehanna. 
Among the latter is one consolidation locomotive weighing about 
75 tons, with cylinders 22in. by 26in., and carrying a working 
steam pressure of 2001b. per square inch. The works have several 
other small orders from foreign countries, and parts of the esta- 
blishment are now running nights, The works are building three 
engines which will go to the Atlanta Exposition. One of them is 
of the Columbia type, for the Atlantic Coast Line, and another is 
a switching engine for the Central cf Georgia, The third will be 





NOTES AND MEMORANDA. 


AccorpING to the weekly returns of births and deaths, 
issued by authority of the Registrar-General, the deaths registered 
last week ia thirty-three great towns of England and Wales 
corresponded to an annual rate of 19°1 per 1000 of their aggregate 
population. 


Tae French Association for the Advancement of Science 
held its meeting last week at Bordeaux. 1t was at Bordeaux that 
the Association held its first meeting ia 1872. The president of 
the recent meeting was M. Emile T.élat, and his presidential 
eddress was on “ La Salubrité.” 


In London 2646 births and 1459 deaths were registered 
last week. Allowing for increase of population, the births were 
36, and the deaths 146, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 23°0, 21°4, and 19°0 in the 
preceding three weeks, further fell last week to 17°3. Daring the 
four weeks ended on Saturday last the death-rate averaged 20°2 
per 1000, bei 8 per 1000 above the mean rate in the corre- 
sponding periods of the ten years 1885-94, 


Tue Austrian Minister of Finance, according to Le 
Monde Economique, reports that during late years the production 
of petroleum in Galicia has increased by 600,000 quintals yearly, 
while the importation of Kussian petroleum into the dual state 
has diminished by 400,000 quintals, and that of the United States 
has been reduced to 80,000. The excise on petroleum has increased 
by two millions of florins yearly. A company formed at Fiume is 
engaged in active prospecting for petroleum in the Carpathians 
and also in Croatia, where enormously rich springs are found, 


In a recent number of the Comptes Rendus there is 
recorded a paper on ge i ag ce re by M A Witz. Lighting 
by means of a vacuum tube in circuit with a Holtz machine or 
Ruhmkorff coil is proved to give a smaller proportion of heat in 
relation to the quantity of light developed than any other means 
of obtaining light, yet the light so obtained requires the 
expenditure of much more energy per candle-power than ordinary 
sources, and hence the disposition of apparatus will require to be 
very much modified before light can be produced commercially at a 
low temperature. 


AN improved method of burning liquid hydrocarbons 
or creosot3 oil has been patented by Mr. W. Kneem. The intimate 
mixture of the hydrocarbon vapours and air is ensured by supply- 
ing theair from behind the fire-bridge. The pipes from the blower 
pass under the fire-bars of the furnace and terminate in fire-brick 
chambers behind the fire-bridge ; from these the air i:sues through 
numerous holes, which are towards the furnace. In this way the 
already heated air is, at it were, sprayed into the furnace, where 
it meets the oil vapour, which is introduced above the fire-bars, 
either from sprays in the front of the furnace cr from perforated 
pipes running along the furnace walls. 


THe number of electric power stations in France, 
according to L’Industrie Electrique, at the commencement of this 
year was 328, not including thoce in Paris. These stations as 
regards motive power are divided as follows :—151 hydraulic of a 
t: tal horse-power of 9650 ; 39 steam and hydraulic: f6000-horse power; 
119 steam of 22 000-horse power; and 19 gas of 177(-horse power. 
D-vided according to method of distribution aud power utilised, 
there are 260 continuous current stations of a total of 27 895. horse 
power; 73 continuous and simple alternating, of 10 645-borse 
power ; and three continuous and polyphase alternating of 880- 
horse power ; making a total of 336 stations, eight of which have 
at the same time continuous and simple alternating systems and 
are therefore reckoned twice. 


Accorpine to returns just published, the Syndicate of 
Austrian Ironfounders has during the first seven months of the 
current year disposed f the following quantities of iron :—Bars, 
&c.—so-called merchants’ iron, 1,110,000 metric centals—110 000 
tons ; beame, &c., 420,000 metric centals; heavy sheets, 200,000 
metric centals ; forge pieces, 23,000 metric centals; boilers and 
building materials, 104,000 metric centals ; bridges, 25,000 metric 
centals ; railway materials, 75,000 metric centals ; total, 1,957,000 
metriz centals, or, in round numbers, 196 000 tons, or a decrease 
compared with the same period in 1894 of about 14,000 tons, 
Merchants’ iron alone shows a decrease of about 18,000 tons, while 
beams, sheets, and forge iron show a slight increase, e Times 
says :—‘‘ These returns include very little iron sent to Hungary, as 
that country covers most of its wants from its own farnacee.” 


Tue following method of testing a brick-arch roof has 
been adopted at Beaume, France. The arch supported the super- 
incumbent mass of a rock, in which a water reservoir had been 
excavated for the purposes of the town supply. It consisted of 
a circular segment composed of two rings of brick laid flat with 
0‘3in. of mortar between and covered with a layer of beton Qin. 
thick at the haunches, the whole being plastered with t 
mortar three-fourths of an inch thick. The vault abutted on 
skewbacks cut in the sides of the solid rock excavation, and a 
section of it about 2ft. long was tested six days after it was 
built by a symmetrically disposed load of cement bags weighing 
about 10 tons. Half this weight was concentrated on about 3ft. 
at the crown and the remainder was distributed evenly over the 
rest of the extrados. No cracks or settlement whatever were 
apparent after 18 hours’ application of the load. 


Tue cause of an explosion which occurred on the 
9th ult. on board the s.s. Sabrina while at sea, and was attended 
fortunatsly by no loss of life, although both furnace crowns in a 
double farnace Scotch boiler collapsed very prettily, has been in- 
vestigated by the Board of Trade, which pronounces that the 
accident was due to a thick deposit of grease on the crowns, The 
plate was drawn away from one of the bolts in the stiffening angle 
iron of the starboard furnace, leaving an opening equal in area to 
that cf the bolt, through which the contents of the boiler escaped ; 
the plate was also partly drawn away from one of the stiffening 
angle iron bolts in the crown of the port furnace, and several of 
the other bolt heads were ‘‘started.” There was also a crack 
about lin. long in the forward bulge of the port furnace. The 
rush of water did not take place until some few minutes after the 
collapse was first noticed ; it caused the engineer and fireman to 
“ hurriedly leave the stokehold”—sic. The report concludes with 
the observations of the engineer surveyor-in-chief, who remarks, 
with profound wisdom, that “It is well that no one was injured.” 


Juty has been the wettest month since November last, 
when an excess of 2°49in. of rain fell in the Thames valley. Pro- 
fessors William Crookes and James Dewar, FF.R.S., in their report 
on the London water supply for the month ending July 3lst, say 
that the actual amount of rain during the month just 

was 3°4lin., and as the mean of twenty-five years is 2°58, there 
has fallen an excess of 0°83in. With the exception of a heavy 
storm on the Ist, the first half of July was dry; after the Ist 
scarcely any rain fell till the 18th, the greater part falling between 
the 18th and 25th. The high level of purity of the Thames- 
derived waters, to which they drew attention in the report for 
June, was sustained in July, notwithstanding the fact that tur- 
bidity and peaty colouring matters are always washed from the 
land into a river by heavy rain following adrought. A comparison 
cf the chemical composition cf the waters in July and in June 
shows that the constituents are almost identical in quantity. 
They have continued to examine the samples drawn from the 
clear water wells of the water companies at their works, and from 
the unfiltered river water. The unfiltered Thames water con- 
tained an average of 3425, and the filtered water at the works 
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MISCELLANEA, 


Tue upper part of the lake at Ootacamund, Madrag 
Presidency, is to be filled, at a cost of some 50,000 rupees, 


Tue North Sea and Baltic Canal, from the Elbe to 
Rendsburg, has, since the 9th inst., been lighted by electric light, 


SuccessFvt trials are sopented to have been made at 
Spezia with a new submarine t, invented by an Italian naval 
engineer, 


THe Autumnal Session of the Institute of British 
Carriage Manufact was r d at Tunbridge Wells on 
Wednesday, under the presidency of Mr. H. Philipson, 


In the converting department of the Carnegie, Edgar 
Thomson Steel Works at Braddock, Pa., a record run was made on 
July 31st. With two 15-ton converters, 73 heats, the product was 
110 tons and 960 Ib. in twelve hours, 


Tue U.S. armoured cruiser Brooklyn is to be launched 
in about a fortnight. The Brooklyn is a similar vessel to the 
New York, which figured in the recent naval review at Kiel. She 
has been on the stocks for two years, 


Reports from Alexandria say that a caisson, which 
was being used in laying the foundations of a large bridge at 
Nassel-Hama, sank on July 9th, carrying down forty workmen, all 
ra whom were drowned. The bridge is being built by a French 

rm. 


Tuer Admiralty have decided that repairs of the coast. 
guard ship Warspite are to be «ffected at Haulbowline, Her 
armament of breech-loaders will be replaced by ten 6in. quick- 
ej guns. The ventilation of her magazines will also be im. 
proved, 


On Saturday the new Channel steamer Rapide accom. 
plished her first passage in the Ostend-Dover service in three and 
a-half hours—from Ostend to Dover, a distance of seventy miler, 
The Rapide is 298ft. 6in. long, 76ft. Gin. wide, and 13ft. 6in, 
deep, with a draught of 9ft. 


OnE result of the recent engagements between Chinese 
and Japanese ships cf war has been to show that the use of vege- 
table fibre, or sawdust chemically treated and applied to metal 
plates while in a plastic state, will probably meet with a more 
extended adoption in the future. 


WE regret to have to announce that Mr. Peter Denny, 
LL D. F RS E., Vice-President of the Institution of Naval Archi- 
tects, and one of the great firm of Denny’s, Dumbarton, died 
yesterday morning. We only learn of this loss to the scientific 
and engineering world just before going to press. 


On Tuesday afternoon the passenger steamer Seaford, 
a comparativ ly new vesel, was run into du ing a fog by the cargo 
steamer Lyon at a point about twenty-five miles distant from the 
Eiglish coast. The Seaford foundered in about forty minutes, 
The whole of the passengers and crew were saved, 


Tuer directors of the Barrow Steel Works closed their 
gates on Saturday last for an indefinite time. About 2000 men are 
affected. It will be remembered that their men declined to work 
on the wages award given hy Mr. Jaremiah Head, who had been 
appointed arbitrator. Their blood be on their own heads, 


STgEx tubes in lieu of copper are to be used in the 
boilers of H.M. torpedo-boat destroyers Sturgeon, S arfish, aad 
Skate, It is announced that veseels fitted with these tnhes are to 
undergo an additional hour’s trial at not less than 3500 indicated 
horse-power before being accepted by the Admiral-y from the 
contractors. 


Tue American liner St. Louis was taken out for trial 
on Tnesday, under the soperintendence of Captain Bradford, 
U.S N., assisted by Lieutenant Mulligan, U.S.N., returning to 
Southampton in the evening. She was run a distance cf 104 
knote, 52 knots with the tide and 52 knots sgainst. Her speed on 
the 52 knots with the tide was 23°6 knots ; on the 52 knots against 
the tide her speed was 21 knots, giving a mean speed of 22°: 
knots, This was 2°3 kno's more than was rcquired to fulfil the 
contract with the United States Government, and the naval 
cfiicers conducting the trial expressed themselves as exceedingly 
gratified with the results, @ Times says everything worked 
perfectly. 


THE two new battleships authorised by the last U.S. Con- 
gress are each to have machinery weighing 1100 tons, designed to 
develope 10,5001.H.P, This is the result of a controversy between 
Chief Constructor Hichborn and Engineering Chief Melville. The 
first contended for a weight of 1000 tons, and the latter for 1200 
tons and 11,000 I.H.P., as necessary to secure as of 16 knots. 
Engineering News says the result is practically a compromise, 
The Sscretary of the Navy has approved the plans for a two- 
storey turret armed with l3in. and 8in. guns. The report con- 
cerning the weight of machinery also includes a recommendation 
that the armored belt around each ship shall not extend more than 
54ft. below the water-line on a draft. of 25ft. 


In order to cope with the revised programme of work 
arranged for the Keyham torpedo-tube manufacturing this year, 
it has been found necessary to place all the staff, numbering about 
sixty mechanics, on overtime. The work will be kept going con- 
tinuously until the end of this financial year, the staff being 
divided into night and day shifts. This department has now in 
course of manufacture no fewer than sixteen 18in, submerged tor- 
pedo tubes, each of which will cost, when completed and fitted, 
about £2000. The Naval and Military Record says that four of 
these tubes are for the battleship Renown, building at Pembroke, 
and it is principally on account of this veseel being pushed forward 
about four months in advance of the time at first arranged for her 
that the overtime in the torpedo shop has to be resorted to. 


AccorpinG to the zagty given by Mr. Macartney, M.P., 
to a question raised by Mr. Wm. Allan in the House of Commons, 
the numbers of naval engineering personnel left in reserve after 
the late mobilisation were: — At Port th: Inspector of 
machinery, 1 ; fleet, staff, and chief engineers, 42 ; engineers, 30 ; 
assistant engineers, 2 ; engine-room artificers, 295; stokers, 1342. 
At Devonport the corresponding figures were:—Inspector of 
machinery, 1 ; fleet, staff, and chief engineers, 30 ; engineers, 17; 
assistant engineers, 1 ; engine-room artificers, 101 ; stokers, 1008. 
And at Chatham and eerness :—Inspector of machinery, 1 ; 
fleet, staff, and chief engineers, 20; engineers, 26; assistant 
engineers, 3 ; engine-room artificers, 157 ; stokers, 868. In addi- 
tion to the above, 33 assistant bp ays were distributed among 
the mobilised ships as additional for training. 


Concernine the boilers of H.M.S. Charger which were 
so near causing disaster on the occasion of the recent trip of their 
Royal Highnesses the Prince of Wales and the Dake of York from 
Southampton to the Needles and back, and concerning which to 
much reticence has been observed by the authorities at Ports- 
mouth, Mr. Wm. Allan on Friday last asked the First Lord of 
the Admiralty for information as to (1) Who supplied the boilers 
to H.M 8. Charger ; (2) how long had they been in the vessel ; 
(3) what was the assignable cause of the fracture in the fire-box of 
one of them, and (4) at whose expense would the necegsary repairs 
te done. Mr. Macartney replied that (1) Messrs Yarrow, of 
Poplar, supplied the boilers to H.M.S. Charger, which were of a 
locomotive type ; (2) they have been in the vessel since September, 
1894 ; but she was only delivered to the Admiralty on July 26th 
last ; (3) the cause of the fracture in the fire-box of one of them 
is being investigated ; (4) this has not been decided yet, 














exhibited by the firm. 


contained 30 microbes per cubic centimetre, 
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TWEDDELL’S COMBINATION 


Fig. 3 





HYDRAULIC RIVETiNG MACHINE 
LOCOMOTIVE BOILERS. 


Tuts tool has been designed for general locomotive boiler 
riveting, but its particular feature is its adaptability to dome 
work. This is obtained by prolonging—as Fig. 1 clearly shows 
—the head or moving nose of the machine, and providing 
therein three or five recesses for the ordinary cupping die, 
similar provision being made on the “‘ hob” or anak 
can be seen from the sectional diagram, Fig. 2, this nose or 
beak enables the dome to be placed either underneath, as 
shown by the dotted lines, or above, as indicated by the full 
lines. Thus the riveting of both top and bottom of the dome 
is facilitated ; and similarly, as shown in the plan, the rivets 
at the sides can be reached, the cupping dies being moved 
from one recess to the other as may be most suitable. 
In many of these machines, which have from 12ft. to 14ft. 
gap, the whole boiler can be plated before riveting, all the 
work being done in one lift. The application of the acces- 
sory parts, shown in Fig. 3, forms a combination which 
is found useful for riveting the top flanges of fire-boxeer. 


FOR 
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Fig. 2—TWEDDELL’S COMBINATION RIVETTER 


The cupping die is removed from the outer hob, and another 
pe holder is substituted in which the rivet is closed verti- 
cally. 

The gear required to transform the horizontal to a vertical 
pressure is attached to the main standard without difficulty. 
It consists of an arm or lever, one end of which is attached 
to the moving slide, the other being connected through a pair 
of links to the main frame in such a way as to be brought 
downward by them on to the rivet, when its outer end is 
urged forward to the work; the links gearing with a 
slot in the riveting arm at their upper extremities, and at 
their lower with a bracket on the main frame by means of a 
movable gudgeon. This gear can be moved over on the back 
of the riveter by removing the gudgeon. 

This useful tool is the joint design of Mr. R. H. Tweddell, 
M. Inst. C.E., and Messrs. Fielding and Platt, of Gloucester. 








THE MARSH STEAM PUMP. 


Tux pump herewith illustrated is of the gearless valve type. 
As is usual with this method of steam distribution, the steam 
valve is actuated, in order to admit, cut off, and release the 
steam, by live steam currents, which alternate with the 
reciprocations of the steam piston. In this case each end of 


ard. As | 


| in 40ft. depth of water, 





the valve is made to fit an enlarged bore ia the steam chest, 
and it is due to these enlarged valve-heads, which present 
differential areas to the action of steam,and the freedom of the | 
valve to move when it is so disposed, without check, that the | 
flow of steam into the pump is automatically regulated. | 
| This feature is claimed to be of importance, as the pump is | 


HYDRAULIC RIVETER FOR LOCOMOTIVE BOILERS 





heating surface colie:tively of fully 2000 square feet ; they are 


| multitubular, 10ft. long by 11ft. 8in. diameter, of mild steel, and 


according to Board of Trade requirements ; the water is heated 
before admission by a Rayner feed-water heater. The main fram- 
ing for carrying the upper tumler, ladder, and traversing gear, is 
of iron plating, of box form, with outside angles, and of ample 
strength, securely connected to the hull by ially prepared 


automatically regulated, and can never run too fast to take | seating, and by brackets to the sides of the well and to the keel- 


ole, shown by dotted lines. 





cylinder are similar holes leading to each end of the stcam 
| chest, which, together with the centrally drilled hole, and the | 


space between the piston heads, constitute positive means 


| for tripping, or reversing the valve with live steam. The 
| pump is made by the Battle Creek Steam Pump Co., Mich., 


U.S.A., Messrs. Charles Erith and Co., of 70, Gracechurch- 


| street, E.C., being their London agents. 








RECENT ENGINEERING IMPROVEMENTS 
OF THE CLYDE NAVIGATION.* 


By Mr. James Dgas, Engineer of the Clyde Navigation. 
(Concluded from page 168). 
APPENDIX 1.—NEw DREDGING PLANT. 


The new dredging plant consists of a single ladder twin-screw 
dredger, 200ft. long by 37ft. broad by 124ft. deep, having a mean 
draught of 8ft., capable of dredging at the rate of 600 tons per hour 

and of cutting its own flotation, and two 
twin-screw steam hopper barges of 1600 tons capacity, each 200ft. 
in length by 34ft. in breadth moulded, and 154ft. deep, having a speed 
of 10 knots per hour when loaded, and a mean draught of 12hft. 
All three vessels were constructed in 1892 by Messrs. Fleming and 
Ferguson, Paisley, from drawings and specifications prepared by 
the author, The plating of the hulls of both dredger and barges 
— — and steel bas been used wherever it could with advantage 

e applied. 

Dredger.—The hull is subdivided into eight a compart- 
ments by means of iron bulkh The decks are of pitch pine. 
Steam and hand steering rare provided. The dredging and 
propelling are performed, the latter at a maximum aa of six 
miles per hour, by a pair of compound inverted direct-acting sur- 
face-condensing engines, capable of indicating 750-horse power, 
with a working pressure of 801b, per square inch above atmosphere ; 
the cylinders are 26in. and 5lin. diameter, with a stroke of 36in, 
The propellers are of steel, and are protected by strong iron guards 
supported and stayed from the vessel’s counter. The boilers, two 
in number, each have two furnaces 3ft, 3in. diameter, giving a 


* Paper read at the Institution of Mechanical Engineers, August, 1895. 











| suction, or should the water supply give out when the throttle | sons. The sheers for carrying the lower end of the bucket ladder 
valve is wide open, no injury can occur to the moving parts, | are also of box form, well trussed in the direction on the strain, and 
The steam valve, of course, has no dead centre, starting as 
soon as the steam is admitted. The steam piston, as shown, 
is double, and each head is provided with a metal packing 
| ring, the interior space constituting a reservoir for live steam 

ressure, supplied by the live steam pipe through a drilled 
At each end of the steam | 


firmly secured to keelsons, deck beams, &c. The upper and lower 
tumblers are of cast steel; the upper is five-sided and the lower 
seven-sided. The buckets, thirty-five in number, each of 22 cubic 
feet capacity, are constructed entirely of steel, with hard steel 
wearing-plates. The intermediate links and link pins are of best 
forged scrap iron ; the pins are steeled on the working side and 
hardened, The bucket ladder is built in the best style of girder 
work, with all butts and edges of plates 
planed ; it is formed of two parallel plate 
girders, bound together at top and bot- 
tom by cross ties of box section, with 
eleven intermediate plate ties. There 
are two shoots on each side of the 
dredger for loading barges, placed to 
suit the forward and aft positions of the 
bucket ladder; all four shoots are worked 
by a pair of horizontal engines in a house 
on thedeck. The traversing carriage on 
the main framing is worked by an inde- 
pendent vertical engine and gearing ; 
it travels sufficiently far aft, which wiil 
be its usual position in working, to ad- 
mit of the ladder and lower tumbler, 
with all the buckets in position, being 
hoisted on deck for inspection and re- 
pairs. 

All spur and bevel pinions and mitre 
wheels in coanection with the main and 
hoisting gearing are of cast steel, while 
the large wheels are made of a special 
mixture of cast iron and steel. The 
dredging machinery is adapted by steal 
change wheels to drive the buckets at 
speeds of twelve and eighteen per minute 
without altering the speed of the engines 
from sixty revolutions ; while by varying 
the of the engines, any inter- 
mediate speed of buckets between twelve 
and twenty per minute can be obtained, 
when dredging to a depth of 40ft. below 
the surface of the water, with the ladder 
set at an angle of 45 deg. Provision is 


| made by adjustable frictioa gear, fitted to the top tumbler wheel, 
| to relieve the machinery of any sudden strain which might other- 


wise be brought upon it by the buckets meeting with obstruc- 
tions, such as boulders, sunken wrecks, lost anchors, Xc. 
Powerful steam mooring winches are fitted, two at the bow 
and one at the stern. The maximum speed of the former is 
50ft. per minute in working ahead on the bow anchor chains ; and 
the maximum speed for side chains or ropes is 60ft. per minute. 
The maximum speed of the stern winch, for taking in anchor 
chains, is 90ft. per minute ; and the maximum speed for side chains 
or ropes is 120ft. pon minute. The backing speed in both bow and 
stern winches is 90ft. per minute, The hoisting of the bucket 
ladder, which can be done at any up to 13ft. per minute, 
is performed by a pair of horizontal engines, with l4in. cylinders 
and 16in, stroke ; and the lowering is done by a powerful brake 
handled on thedeck. The hoisting purchase consists of four upper 
and five lower brass-bushed wrought iron sheave blocks, The 
hoisting chains are lgin. diameter, of crane-chain quality, short 
linked, tested to Admiralty strain,and wound ona spiral grooved cast 
iron barrel, 10ft. long and 7ft. diameter, large enough to take the 
whole chain on it without riding. A 10-ton steam derrick crane is 
placed on deck, so as to command the bottom tumbler, and to place 
it on a oy or punt, or on a quay. The dredger is lighted 
throughout by electricity, with incandescent lights on deck and 
below, and three arc lights of 2000-candle power each ; the latter 
are suspended in triangular form 6ft. apart, from an iron post 
with a cross-tree, placed on the top of the main framing, in com- 

liance with the rule for the lighting of dredgers moored in the 

arbour of Glasgow and in the river Clyde. 

Barges.—The bai have each a raised forecastle, a main steer- 
ing bridge and wheel house, a flying steering bridge, and a gangway 
extending from the fore end of the hopper to the main bridge. 
The hulls of each are subdivided into six water-tight compartments 
by bulkheads carried up to the main deck ; and there is a water- 
ballast space on each side of the length of the hopper, 8ft. high 
from the bottom plating, with a water-tight deck, each space being 
divided into two compartments by a transverse bulkhead, with pipe 
connections for filling and emptying each of the four compartments. 
The hopper is 72ft. long by 27ft. wide at deck line, and 11ft. 
wide at bottom, with a depth of 15ft, to deck line, It is divided 
into two equal compartments by a partial bulkhead, carried up 
to support the curved box-girder in which are fixed the pulleys 
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for working the hopper-door chains. The ogee doors are of elm, 
twelve in number, sete to the bottom of the hopper sides, and 
closing against a fore-and-aft box keelson, 34ft. high by 2ft. wide. 
For protecting the hopper sides against damage by stones falling 
heavily upon them, gin. malleable iron plates, 4ft. wide, are hung 
from the deck beams along both sides of the hopper. The barges 
are each propelled by two triple-expansion engines of 1200 indi- 
cated horse-power onnettnde, each driving its own = ; the 
cylinders are l5in., 24in., and 37in. diameter, with a stroke of 
24in. Each engine is fitted with independent steam starting gear, 
so that one man can handle both engines with ease, Steam is 
supplied at 1501b, per square inch by two return multitubular 
boilers, each 12ft, diameter by 10ft. long, with Purves corrugated 
furnaces 3ft. Gin. diameter ; the water is heated before admission 
to the boilers, as in thedredger. The propellers are 9ft. diameter, 
having four steel blades bolted on, and the shafting is 8in. dia- 
meter, The vessels are steered by Messrs. Alley and MacLellan’s 
steam steering apparatus, which can be worked from either of the 
bridges. In ~ — pote one <. Sir William or 
compasses, and on the flying bridge an ordinary compass. Messrs. 
France and Morgan’s reply telegraphs are fitted on both bridges, 
communicating with each ot in the ine-room. There are 
two sets of powerful three-barrelled winches on deck, one set 
immediately forward and the other immediately aft of the hopper, 
for manipulating the hopper doors ; each set is worked by a two- 
cylinder horizontal engine, while they are so designed as to be 
worked by hand. One of Messrs, Clarke, Chapman, and Co.’s 
steam windlass is fitted on the forecastle for working the anchor 
chain and mooring ropes; and a steam capstan by Messrs. Alley 
and MacLellan is placed at the stern for mooring. 


APPENDIX 2,—No, 2 Gravine Dock, 


The following are the principal dimensions of this dock, which 
was opened on October 13tb, 1886 :— 


Length of floor from inside of caisson.. 
Width at bottom.. .. .. .. .. .. 
eee 
Width of entrance at bottom .. 

Width of entrance at top.. .. - «2 «. 2. oo « 
Depth of water on centre of sill at average high water 
of ordinary spring tides .. .. 1. 2. os ve os 2 10 

The wing walls and aproa of the entrance are carried on triple 
concrete cylinders 9ft, diameter outside and 5ft. 9in. inside, sunk 
24ft. into the ground, and filled with concrete, their _ being 
3ft. below the level of top of sill at centre. One of the triple 
cylinders was used as a well for the main temporary 13in. centri- 
fugal pump by Messrs. Easton and Anderson, which was required 
to keep under the heavy influx of water that was met with in the 
gravel into which the excavation for the dock had to be carried. 
Into this well were led three lines of 9in. open-jointed spigot-and- 
faucet pipes, made of cast iron, under the sills, and of fire-clay 
thence to the upper end of the dock. These pipes were laid under 
the foundations of the floor on an inclination of about 1 in 300, 
with branches to each side as required, in order to give free 
passage to every spring of water that was met with. In order to 
prevent these lines of pipe from choking with sand, a small wire 
rope with wire brush attached was carried through each from the 
well right on to the upper end, as the work of excavation pro- 
ceeded from the entrance to the head of the dock. These brushes 
were quite successful in keeping the pipes clear. The pipes were 
bedded in clean riddled gravel to the depth of 18in., whereby the 
ground was kept well dried for laying the bottom bed of concrete 
forming the lowest section of the foundations of the floor and side 
walls. On this concrete bed, which is 12in. thick at the centre and 
3ft. 2in. at the sides, an invert of brick in cement, 4ft. 2in. thick, 
was laid to the radius of 120ft., surmounted by a bed of concrete 
4ft. 5in. thick in the centre, tailing out to 12in. on each side, with 
a camber of 6in. on the upper surface, On this is laid the flooring 
of the dock, consisting of nidged granite causeway 6in. thick, set 
in and grouted with cement. The floor at the centre is 12in. below 
the sill, and is level longitudinally. 

The limited width of the site of the dock prevented the excava- 
tion from being taken out to the usual width on the top. This, 
with the desire to get the dock as long as the ground would admit 
of, necessitated driving along both sides and round the head 
pitch pine sheet piling 28ft. long, in four-pile bays with slip 
tongues ; 16ft. of the length was driven into the undisturbed 
bottom, and the piling is 9in. thick along the sides, and 12in. 
thick round the head. In front of the sheet piling brickwork was 
carried up from the invert to above the top of the piling ; and 
the ground behind the piling was cut away for a breadth of 
7ft. Gin, and a depth of 6ft., and filled up with concrete, on which 
were built the outer side walls, 37in. thick at bottom and 18in. at 
top, plamb at back and stepped on the inside, the whole being 
carefully pointed outside to secure water-tightness. Inside the 
walls the whole body of the dock is of concrete, except the side 
walls of the entrance, the stairs, timber slides, top altar course, 
and cope, which are of granite; all the other altar courses, 
seventeen in number, are of granolithic, l4in. on the tread and 
18hin. rise, except the bottom course, which has 30in. ave rise, 
The concrete of the sides was put in between movable frames 
roughly stepped to receive the granolithic altar courses, which 
were moulded on a platform on the working ground, and when 
thoroughly dry were built in position like ashlar—except the bottom 
altar course, which was made in situ in 8ft. lengths and in alternate 
blocks, to allow of setting and s 

The floor of the caisson chamber is an invert of brick in cement, 
with granite stones and cast iron blocks alternately for carrying 
the rails for the caisson to travel on, the cast iron blocks being 
cored out for the drainage of the mud from the rails. The sides 
and end walls of the chamber are of brick, with rectangular voids 
filled with concrete, and having a freestone string course on each 
side for the hauling chain path. The caisson chamber is covered 
over with Lindsey’s steel trough — having the troughs 
filled up with concrete and a layer 4in. thick over the whole, which 
is causewayed over to form a part of the roadway. 

The semicircular head of the dock is formed of brick in cement, 
stepped at back, with rectangular voids filled with concrete, and 
faced with moulded granolithic-faced concrete ashlar, battered on 
the face to lin. per foot in courses of 18in. deep, chamfered on top 
and bottom edges ; the stretchers are 4ft. long by lft. 9in. broad 
on bed, and the headers 3ft. Gin. long by 2ft. broad. On each side 
of the dock there are four timber slides, and two stairs, with two 
stair approaches to each. The stairs are 4ft. 6in. wide, with 
landings about half way down. Each landing is approached from 
the surface by two stairs parallel with the dock, and entering from 
aeons directions ; the steps of the stairs are 12in. broad and 

in. rise, 


. in. 


The caisson for closing the entrance is of iron, rectangular in 
shape, as first used in 1850 to close the lock entrance at Keyham, 
with folding railroad and handrails, similar to the caisson with 
— handrails and lowering and raising roadway deck which 
was adopted in 1867 by Sir Andrew Clarke to close the entrance to 
the Royal Somerset graving dock, Malta; but instead of sliding, as 
at Malta, it is moved on rollers fixed under it, which run upon 
broad iron rails, laid on each side of the floor of the chamber and 
berth, as successfully applied by Mr. Kinipple in 1873 at Garvel 
graving dock, Greenock. The caisson has a water-tight deck about 
half way between bottom and top, and is ballasted with 180 tons 
of concrete ballast, 60 tons of which is portable, being in 12in. 
cubes ; these can be lifted out for enabling the caisson to be floated 
out of its recess if required. 

The whole of the cement used in the construction of the dock 
was the best quality of Portland. The proportions of gravel and 
broken stones to cement for the concrete were as follows :—For the 
triple cylinders, five to one ; floor and sides of dock and ballasti: 
of caisson, six to one, the concrete on the sides being supplemen 
by a plentiful supply of rubble ; covering of the caisson chamber, 
eight to one ; and filling of the concrete cylinders, nine to one. 





The goes for the concrete was mostly got from the excavations, 
and the remainder was Thames gravel brought round from London 
as ballast ; a considerable quantity of the rubble stones were got 
from the blasting of Elderslie rock in the riverabove Renfrew. All 
the concrete was mixed by Jamieson’s mixers, and the stones were 
broken by Hope’s stone-breaker, The granolithic altars consist of 
three of crushed granite to one of cement; and the — 
faced ashlar blocks are faced with Gin. of granolithic of the same 
- ange the remainder of the block being five to one concrete. 

he mortar for pre | the brickwork was composed of one of 
cement to two and a-half of sharp sand ; and for ——~ one of 
cement to one of sand, All the sand was obtained from the 
excavations for the dock. 

The dock is emptied by the pumping engines of No. 1 dock 
through a cast iron pipe 5ft. 9in. bore ; but this pipe having been 

ut in simultaneously with the construction of No, 1 dock when 

e second dock was intended to be 2ft. 10in, less in depth than it 
actually is, the last few inches of water above the floor in No, 2 
dock have to be emptied by a 10in. auxiliary centrifugal pump by 
Messrs, Easton and Anderson, which is driven by a 16-horse power 
gas engine by Messrs. Crossley Brothers, Manchester. The caisson 
was made by Messrs. Hanna, Donald, and Wilson, Paisley ; the 
caisson hydraulic hauling engine, which can also be worked by 
hand, is by Messrs, Tannett, Walker, and Co., Loeds ; and a new 
hydraulic pumping engine, for supplying the accumulator for the 
hydraulic power to work the hauling engine of No. 2 dock and the 
capstans and sluice valves of both docks, has been supplied by 
Messrs. Fullerton, Hodgart, and Barclay, Paisley. The sluices were 
furnished by Messrs. Easton and Anderson. Al!l the three engines 
are underground, in roomy white-glazed brick-lined houses, two of 
which are roofed over at the surface with rolled beams and concrete 
and Gourlay’s prismatic lenses for lighting. 

The strata which had to be excavated for the dock consisted of 
about equal proportions of soft clay, sand, and gravel. The 
excavations amounted to 188.943 cubic yards, of which 148,167 
cubic yards were deposited in Loch Lorg, 11,505 cubic yards 

ravel used for concrete, 22,686 cubic yardssand sold. There were 

uilt in the construction «f the dock 21,000 cubic yards of concrete, 
1700 cubic yards of rubbleconcrete, 19,000 cubic yards of brickwerk, 
12,000 cubic feet of freestone ashlar, 31,000 cubic feet of granite 
ashlar, 4800 cubic feet of concrete ashlar, 3000 equare yards of 
granite-nidged causeway Gin. thick, 16,000 linear feet or 3°03 miles 
of granolithic altar courses, 

The Act for the dock was passed on 7th July, 1873 —Ground was 
broken for its construction on 2ad August, 1882, Pamping was 
commenced lst June, 1883, The sinking of the first concrete 
cylinder was commenced on 21st December, 1883, The concrete 
foundation of the dock entranze and caisson chamber was 
commenced on 26th May, 1884, and the first brick was laid on 29th 
May. The last cope-stone was laid on 27th March, 1883. The 
pumping ceased and the dock was ready for opening on 30th August, 
1886 ; the delay of the opening till 13th October was consequent on 
the removal of the cofferdam across the entrance, and the comple- 
tion of the dredging of the entrance. 

The number of men employed on the work varied from 100 to 300 ; 
no loss of life or limb occurred during the execution of the work, 
The plant employed consisted of :—One locomotive ; two portable 
pumping engines ; one 12in. and one 13in. centrifugal pump ; one 
portable engine, working a stone breaker and a concrete mixer ; 
one portable engine working a concrete mixer ; two Jamieson’s con- 
crete mixers ; one Hope’s stone breaker; two 10-ton steam over- 
head travelling cranes ; one hauling engine ; one 10-ton, four 5-ton, 
and one 3-ton steam derrick cranes; three 3-ton hand derrick 
cranes ; forty 3-yard wagons ; 40 Ib. to 75 lb. steels rails, &c. 

The parliamentary plans were prepared and carried through 
Parliament by the author, whoalso prepared the working drawings 
and constructed the dock without the aid of contractors. 








WELSH COAL OWNERS AND THE OLD AGE 


PENSIONS. 
IMPORTANT DRAFT SCHEME, 

THE following is an abstract of the draft of a scheme 
which has been submitted by Mr. Louis Tylor, chairman 
of the Finance Committee of the South Wales and Mon- 
mouthshire Miners’ Permanent Provident Society, which 
will be read with interest as the first endeavour in South 
Wales to grapple with this great question. The matter 
will, it is understood, be dealt with by the coal-owners 
and the colliery workmen in due course :— 


To the Chairman of the Board of M t of the M 
and South Wales Miners’ Permanent Provident Society. 


In compliance with the request of the Board I have made a 
careful investigation of the conditions attending old age amongst 
the members of onr society, 

I have taken the report of our actuary, Mr. F. G, P. Neison, 
which was issued on July 16th, 1894, as the basis of my inquiry, 
although his object was so widely different from mine that we have 
little in common, save that we start from the same point, and that 
I avail myself of his statistics and other valuable information. 

Mr. Neison bases his calculations for an old age allowance upon 
an assured contribution for this special purpose equal to 2d, per 
week, or 8s, 8d. ~ annum per member, but his estimates include 
a liberal margin for contingencies which lie outside my path, so 
that we are practically agreed in assuming that in some way or 
other a contribution equivalent to 1?d. per week, or 7s. 7d. per 
annum per member, is available for the granting of old age allow- 
ances. Applying this rate of contribution to the membership of 
our society, which I think may fairly be taken at 70,000, the 
annual income available for granting old age allowances would be 
£26,544 13s, 4d. 

Both Mr. Neison and I assume that the whole cost—if any— 
of collecting and distributing this revenue would be borne by the 
society out of its general funds, so that the £26,544 133, 4d. might 
all be available for old age allowances, We are also agreed as to 
the amount of an old age allowance, which we calculate at 5s, per 
week, or £13 perannam. I have taken the same rate of interest 
as that upon which Mr. Neison makes his computations, viz., 
3 per cent, per annum, but since this rate cannot now be safely 
counted upon I have left sufficient margin to cover any possible loss 
under this head, Lastly, Mr. Neison gives the number of persons 
of 65 years and upwards to be found among the mining population 
of South Wales between the ages of 15 and the extreme limit 
of long life as 27 in every 1000. This would give 1890 persons of 
65 years and upwards among our 70,000 members. 

ow, i tcosts less to provide an old age allowance for a person 
of 65 than for a person of 64, so that Mr. Neison’s figures justify 
us in computing the cost of 1890 old age allowances to our members 
on the lower basis of 65 years. But it is at this point that Mr. 
Neison’s path separates from mine, for his scheme after a period 
of ten years has elapsed, but not till then, would provide an old 
age allowance to every member of 65 and who is actually infirm. 
I do not, however, recommend that the society should bind itself 
to grant an old age allowance to every member who is 65 years 
old, and I do not think that a member should be disqualified for 
an old age allowance because he is still able to work, while I 
consider that it would be fatal to any scheme of this sort were 
its action to be deferred for ten years, 

What I do gee very clearly is this: That we should not enter- 
tain any scheme for ting old age allowances which is not 
actuarially safe from the very first day of its commencement, On 
the other hand, I feel it would be a mere waste of time for us to 
discuss any scheme which, in addition to its deferment for ten 

ears, would only give a member, after the contribution of a life- 

ime, a chance of an old age allowance at the age of 65, on 
the condition of his being incapacitated for further work. The 
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look-out would simply not be good enough, and were it so limi 

as this, I should have nothing more to say. But, in my cme 
the prospect of an old age allowance to be obtained by a contri. 
bution equivalent to 1?d, per week per member is not limited by 
the necessity of actual infirmity or of ten years’ deferment, for the 
returns furnished to the Board seem to show that there are not at 
present 27 members per 1000 of the age of 65 in the society, 
so that we might bly dispense altogether with the condition 
of actual infirmity, and so modify the terms of deferment as in a 
few years time to grant a large number of old age allowances to 
pene of 65 years of age who have already been members for 

ve years, 

The plan then that I venture to pro is one not limited by 
age or bodily health and not binding the society to any risk of 
financial embarrassment. It is 7 to grant every Foe to the 
oldest members of five years’ standing, not less than 65 years old 
and not in actual t of disablement pay, just as many o| 

e allowances as would be provided by the amount of contribu. 
tions received for that purpose during the year. 

These are the conditions which I suggest. 

These allowances to come out of a special fund. 

This fund would require a farther contribution equivalent to 1d, 
per week, or 7s. 7d. per annum, from every member of the society 
which is taken as comprising 70,000 members, 

Local agencies shall collect this free of charge. 

Total amount of annual income from this source, £26,544 13s, 4d, 

Old age allowances shall be 5s. per week, or £13 per annum, 

All members of five years’ standing not in actual receipt of dis. 
ablement pay shall be eligible for old age allowances, 

No member shall be enti‘led to receive both an old age allowance 
and disablement pay. 

All members shall come on the list for old ege according to age, 
the oldest first. 

Avy member in actual receipt cf disablement pay will have his 
turn for old age allowance over until such time as—if ever 
—he relinquishes disablement pay, when he will be entitled to the 
next turn for old age allowance, 

Every year from the commencement of this scheme the society 
shall grant 208 old age allowances at the rate of four allowances for 
every week until such time as all members of 65 years are in receipt 
of an old age allowance, when only so many allowances shall be 
granted as are required by members reaching the age of 65, 
unless a material i ord in bership justifies an 
extension or diminution in the number of allowances granted 
annually, or an actuarial valuation of the old age fund, which shall 
be made at least once every five years, shows that the society 
would be justified in granting old age allowances to members under 
65 years, when this earlier age shall be adopted. 

The financial effect of this scheme will be that in 

every year tke receipts willbe .. .. .. +. 4£26,54413 4 
Less - allowances, granted at the rate of 4d. per 
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£25,166 13 4 
Sinking fund for £08 allowances at 65 yearsofage 24,147 14 8 


£1018 18 8 


The sinking fund is calculated from the regular tables at 3 per 
cent., and represents the amount required to make permanent 
allowances for those wLo come on the old age fund at 65 years of 

e. Asforsome years to come any person entitled to old age 
allowance will be at least 65 years old, that age is taken as the basis 
upon which the sinking aan is estimated, and although it is now 
im ible to get 3 per cent. per annum for investments there is 
sufficient margin to cover any deficiency under estimated. / 

It will be observed that if this scheme were carried into effect it 
would not bind the society to grant anything beyond the old age 
allowances which would be provided for in each year by the sink- 
ing fund for which the money actually subscribed during that year 
would suffice, 

The older members of our society would thus get an assured 
benefit to a far greater extent than they could hope for under any 
scheme which deferred the payment of an old age allowance until 
sufficient time had elapsed to provide a large reserve fund. . 

The question is whether this inducement will be tempting 
enough to win the adhesion of our younger members, and it is by 
their decision that the policy of the society must be guided. But 
I think that the present conditions of the South Wales coal trade 
almost ensure their favourable decision on this point, as in conse- 
quence of these conditions they seem likely to get exceptionally 
good terms, since, if my supposition is correct, the present low 
average of aged persons in our society will produce the effect of 
forming a sufficient reserve to meet all future claims on its 
funds. 

I would suggest that the Board should express an opinion on the 
matter and propose a resolution for the forthcoming s general 
meeting of the society somewhat to the follo effect :—‘* The 
Board of Management having carefully conside the question of 

nting old age allowances to its members out of a special fund to 
fs provides for this purpose, and being of opinion that such a 
scheme under proper saf: rds is practicable, this special general 
meeting requests all the hono’ and ordinary members to con- 
sider how far they will be justified in contributing to such a fund, 
and since it is of the greatest importance that accurate statistics 
should be farnished for the due consideration of such a scheme, it 
directs the Board to collect full information from the agencies on 
the subject and to obtain such actuarial advice as may be deemed 


advisable.” 
(Signed) Louis TYLOR. 








THREE THOUSAND Horsg-Powgk Mitt Enaings,—With the 
diagrams from these engines published in our last impression, the 
scale given for the high-pressure diagram should be 105°3 to 
the inch, instead of 153, as printed. 

THE TROLLHATTA AND GoTa CaANAL.—A schome is being discussed 
at Stockholm, says Fairplay, for widening and deepening this canal, 
to fit it for the use of the largest ocean steamers. This canal, as is 
doubtless well known, has for ~~ | years provided a water com- 
munication right across Sweden, between Gothenburg on the 
North Sea onl Stockholm on the Gulf of Bothnia. At the same 
time it is proposed to connect the great lakes Wenern and Hjelmarn 
by a canal, and so facilitate the transport of ore and timber 
from the province of Nerike, 


Basic FurRNAcES,—A patent has been 
States to Benjamin be yey of the Pencoy' 
Pa., for a new method of lining basic open-hearth furnaces. 
mixes with the usual basic material, in a dry state, mineral 
pitch bitumen or other solid material or vegetable fusible hydro- 
carbon, so that the compound does not become plastic, but remains 
in a powdered condition, In lining a furnace the latter is first 
heated to a high temperature and the mixture of powdered basic 
material and pitch is then thrown in, so as to be deposited where 
required. The pitch takes fire and serves to retain the mass of 
basic material in the spot to which it was directed, whether on the 
bottom or walls, the 


nted in the United 
Ironworks, Ponooyd, 
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rowing in of the mixture being continued 
until the hearth has taken the desired shape and size, The heat 
of the furnace burns away all of the carbonaceous residue of the 
pitch and the basic material is glazed or burned on ina solid mass, 


so that the furnace is provided with a substantially pure basic 
lining. The basic material preferred is burnt dolomite and the 
ordinary mineral pitch of commerce, The percentage of pitch 
may vary according to circumstances, Ordinarily from 5 to 10 per 
cent will be sufficient, In making repairs to the hearth after a 
charge of steel has been made, n limestone, magne- 
site, &c,, may be used without being previously —— the yd 
stone being ground and mixed with the ground pitch prior ‘sl 
— thrown upon the place at which the desired repairs are to 
ie. 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

Tue volume of work onthe market is week by week reaching 

larger dimensions, and very few manufacturers there are who are 

unable to report more satitfactorily of trade. The decisions of 
the Unmerked Bar Association and the Gas Tube Strip Association 
to raise their minimum quotations 5s, per ton, respectively, are in 
themselves proofs that business is improving, whilst the fact that 
sheets for galvanising have within the past two months risen 10s, 
to 203. per ton all round leaves no doubt that a revival has set 
in. Many firms are now disinclined to book far ahead even 
at the higher rates which are now prevailing, the majorit; 

of manufacturers being unanimous in the belief that priccs will 
further rise. Marked are strong at £7 to £7 12s, 6d.; second- 
class bars, £6 ; merchant iron, £5 10:. to £6 ; and common bars, 
£5 6s, to £5 10s, Galvanised sheets, doubles, are £10 to £10 10a. 

f.0.b. Liverpool, and black doubles, £6 17s, 64. to £7. Little is 

heard just now of the association formed a few months ago in the 

galvanised sheet iron trade for the regulation of prices, When 
the jation was embodied it was claimed that it would soon be 
found that all the members of the trade had joined. As a matter 
of fact, however, as many firms are opposed to the idea now as 
at the commencement, and the executive have done little to con- 
vince the outside faction of the wisdom of one central control over 

rices, The concerns who are outside the combination profess to 
have promised not to undersell the associated manufacturers. Bat 
to what extent they are keeping their promise is a very open 
question. Makers of gas tube strip quote £5 5s, as the minimum ; 
hoops are £6 5s,; nail rods, £6 10s.; angles, £5 12s, 6d.; and tank 
plates £5 10s. upwards, Pig iron — of in satisfactory 
terms, and prices are as last week quoted. 

The steel works are well employed. In connection with the 
large iron and steel works at Brierley Hill, circulars have been 
received announcing that they will from this time be carried on b 
the Earl of Dudley, and not as ‘‘ The Earl of Dadiey’s Round Oa 
Iron and Steel Co., Limited.” The affairs of the last-named 
concern have been liquidated after an experience of about four 





ears. 
. The important event of the week has been the meeting of the 
Iron and Steel Institute here. In addition to the usual report of 
the meeting which you will have, it may be mentioned 
that the programme sketched in previous letters has been carried 
out in a very satisfactory manner, the Local Reception Committee 
having spared no effort to afford the members an enjoyable, as 
well as an instructive time. Between 500 and 600 members have 
come to Birmingham, and they were accompanied by about 300 
ladies, In only one year has the Institute previously been held in 
the Midlands—in i871, when Dudley was selected, and then the 
annual dinner was held at Birmingham. On the opening day, 
Tuesday, this week, the Council Chamber was crowded when the 
Mayor—Alderman Fallows—gave a hearty welcome to the Institute 
on behalf of the city. Sir David Dale, in responding, said 
the members knew very well that from time immemorial 
Birmingham had been connected with the iron trade, and they bore 
in mind how extraordinarily it had developed, and how it had become 
a very striking instance in modern times of a great self-governing 
community. © various papers appear this year to be well up to 
the average as regards interest and importance, and of especial 
concern to this district are those on “The [ron Industries of 
South Staffordshire,” by Mr. Daniel Jones, the Employer’s Secre- 
tary to the Midland Iron and Steel Wages Board ; and on “ The 
Mineral Resources of South Staffordshire,” by Mr. Herbert W, 
Hughes, F.G.8,, mining engineer to the Earl of Dadley. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.— Although there is still a good deal of hesitation, in 
not a few quarters, in admitting any really material revival of 
activity g lly, the position throughout the iron trade is one of 
steadily increasing strength, and prices week by week go on slowly 
advancing. The whole movement, so far, has been a thoroughly 
healthy one ; no sudden a wd cp has given a temporary un- 
warranted stimulus, to be followed by a relapse, and the general 
belief isin a continued steady upward movement, which in the 
near futare may represent a very substantial advance upon the 
exceptionally low prices which were ruling only a comparatively 
short time back. As regards the engineering industries there is 
nothing specially new to report. The ~— towards reviving 
activity, although still only comparatively slow, is steadily main- 
tained, and establishments are gradually getting into full work 
some departments, where new orders have been coming forwa: 
pretty freely, being already fully engaged. 

A — fair inguley both for raw and manufactured material wae 
repo on Ta ays Manchester Iron Exchange, and, with 
makers as a rule fully sold, at any rate for the present, a very 
strong upward tendency in prices was the natural result. In pig 
iron merchants have been buying pretty freely on a in 
anticipation that prices in all probability would be sti’) higher ; but 
consumers, with few exceptions, do not appear to be buying ip any 
large quantity beyond ° contracts they have already placed. 
Makers are now gradually filling their books up to the end of the 
year, and in some cases over the first three months; but the users 
of iron, although generally much better off for work than they 
have been, are evidently not yet, as a rule, experiencing 
any —— pressing activity to cause them to be very 
anxious about buying heavily forward, and are eg © except 
in a few isolated cases, preferring to go on with what they 
have already bought and wait the farther course of events. For 
Lancashire pig iron makers have not advanced their list rates, but 
are vory firm at 433, 64., less 24, as their minimum for foundry 
qualities delivered equal to Manchester, and are booking moderate 
orders at this figure. District makers, who are mostly heavily 
sold, and in some instances altogether out of the market, have 
advanced their prices 6d. upon the quotations of last week, the 
minimum for Lincolnshire being now 39s. for forge and 40s, 6d. for 
foundry, with Derbyshire foundry about 44s, 6d. and 453, net 
cash, delivered Manchester. similar upward movement 
has taken place in outside brands offering here, 453. 10d. net 
cash being now the general quotation for good-named foundry 
Middlesbrough, delivered equal to Manchester, although ordinary 
G.M.B,’s might in some cases still be bought at 6d. to 94. under 
this figure. In Scotch iron Eglinton has stiffened up to 47s., with 
Glengarnock about 47s, 6d., and Gartsherrie 50s., net prompt cash 
delivered at the Lancashire ports, and about 23, to 2s, 6d, extra for 
delivery Dock Quays, Manchester. 

In the finished iron trade there is also a continued strong upward 
movement in prices. Two of the leading Lancashire makers on 
Tuesday announced advances of 23, 6d. per ton, bringing their list 
rates for bars to £5 5s., whilst North Staffordshire qualities were 
quoted £5 5s. to £5 7s. 6d. ; other local makers are, however, still 
sellers of small quantities for prompt delivery at £5 2s, 6d., but 
decline to quote forward at this figure. Sheets now average £7 to 
£7 5s,, and the Hoop Makers’ Association at a special meeting on 
Tuesday decided to advance their list rates 5s. per ton, bringin 
random lengths to £6, and special cut lengths to £6 5s., delive: 
Manchester district, with shipping orders taken at 2s, 6d. under 
these figures. I may add, however, that the decision to thus 
advance list rates was not owing to any actual improvement in 
trade, One or two of the local makers are busy completing 
American contracts for cotton tie hoops, but these run 
out early in September, and the home trade as yet shows 
no very appreciably increased activity, and it remains to be seen 
whether works can be kept fully going after these contracts have 
been completed, The advance, I am informed, was chiefly decided 
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upon owing to the increased cost of material, and it would have to 
be tested whether the trade could maintain it, 

The steel trade Gay shows a continued steady improvement, 
and good foundry hematites are now quoted at 53s, 6d. to 54s., less 
24; but steel billets remain at about £4 to £4 5s. net cash delivered 
here. In manufactured steel, —, machine bars are now 
fetching about 6s,, and steel boiler plates £6 2s, 6d, delivered 
Manchester district. 

The metal market remains much as last reported ; but the con- 
tinued upward movement in raw material is giving a stiffening 
tendency to manufactured goods, and list rates for these may 
possibly before long be further advanced. 

The coal trade remains all through in an extremely depressed 
condition, and pits, with few exceptions, continue on little more 
than half time, with the output excessive and prices weak and 
irregular, With regard to the house-fire coal trade, there has 
ny never before been a summer season when the demand 

fallen off to such extremely small dimensions, and to account 
for this various reasons are put forward. Perbaps the most 
reasonable suggestion is that the large introduction of 
and oil cookers and heaters during the protracted coal strike, 
when it was not so much a question of prices—and these 
were high enough—but sometimes of getting supplies of 
coal at all, has resulted in a permanent adoption on a more 
general scale than ever, of these appliances for heating and 
cooking during the summer months, with the necessary consequence 
of correspondingly much more diminished uirements than usual 
for the qualities of fuel suitable for domestic purposes, At any 
rate, whatever the reason, the present summer, as I have already 
stated, has been one of the dullest and quietest periods on record as 
regards the demand for house fire coal, With regard to manufac- 
turing classes of fuel, the usual holiday sto at this season of 
the year in various industrial centres around Manchester necessarily 
for the time being are considerably interfering with requirements, and 
common round coal continues a drug upon the market, Engine 
classes of fuel, notwithstanding the very restricted production of 
slack, move off onlyjmoderately, but there is no scarcity of supplies, 
which are coming in pretty freely from other districts. As a 
necessary result of the exceptionally depressed condition of the 
market, there is a good deal of excessively low cutting to effect 
sales, but current sag remain without quotable change, averag- 
ing about 10s, to 10s. 6d. for best Wigan Arley, 8s. to 8s. 6d. for 
Pemberton 4ft. and seconds Arley; 7s. to 7s. 6d. for common 
house coal; 6s, to 6s. 64. for steam and forge coals ; 3s. to 3s, 6d. 
for — slack up to 4s, 6d., and 53, for best qualities at the pit 
mouta. 

I understand that the Salford Corporation, after a good deal of 
delay and finessing with regard to prices, have at length settled 
for at least a portion of their gas coal contracts, and that some 
classes of fuel have been bought at an excessively low figure, 

The shipping trade remains altogether unsatisfactory as regards 
prices, owing to the keen competition from other quarters, and 
delivered Mersey ports steam coal ranges according to quality from 
7s. 3d, and 7a, 6d. to 7s, 91. and 8s. per ton, 

Barrow.—There is a much brisker tone in the hematite pig iron 
trade this week, and makers report that they have effected sales 
not only with speculative buyers, but with consumers who are ready 
buyers. Business has been freely done by makers at 46s. ld. per 
ton net f.o.b, for Mixed Bessemer Nos., while warrant iron is at 
45s. 11d. net cash buyers, sellers wanting 463, The effect of the 
position is shown in the fact that while a few days ago two furnaces 
were dam down, they have - been put into blast, and an 
additional one lighted, making 31 furnaces in blast compared with 
33 in the corresponding week of last year. Stocks have increased 
during the week = 750 tons, and now stand at 226,074 tons, being 
an increase since the beginning of the year of 55,596 tons. 

Iron ore is in small request, but there is a marked firmness in 
prices at 9s, for ordinary and 12s, for best descriptions net at 
mines. 

Steel makers are doing a very quiet business, and the mills at 
Barrow are stopped partly because of bad trade and partly because 
masters and men cannot agree on the > question. There is a 
quiet demand for all classes of steel. e only branches at work 
at Barrow are those producing heavy steel castings, billets, and 


hoo: 

Shipbuilders and engineers are fairly but not briskly employed, 
and no new orders are reported. Builders are, however, busy on 
Admiralty work, The strike cf engineers is over for the present. 
The men resumed work on Monday, and the question at issue is to 
be submitted to a conference of engineers and iron shipbuilders, 
to be held at Barrow on the 27th inst, 

Shipments are weaker. The exports from West Coast ports 
during the week have reached 4038 tons of pig iron, and 2552 tons 
of steel, compared with 4420 tons and 8801 tons respectively in the 
corresponding week of last year, a decrease of 382 tons of pig iron, 
and 6309 tons of steel. The shipments this year up to now have 
reached 186,260 tonsjof pig iron, and 224,749 tons of steel, compared 
with 239,511 tons and 246,778 tons respectively in the corre- 
sponding period of last year, a decrease of 53,251 tons of pig iron 
and 22,029 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TRADE mends slowly, and in no quarter so slow] 
South Yorkshire coalfield. The improvement re in the iron 
business is maintained, but it has not yet assumed such dimensions 
as to affect to any appreciable extent the demand for coal. The 
main part of the work is being done by the thick coal pits, and 
these are making from four to five days a week. A brisker trade 
is reported in house and coal, owing to the advancing season 
causing householders to rote stocking, and the shorter days 
stimulating the demand for gas, Still, the supplies on the market 
are so abundant that a much heavier call must take place before 
increased employment can be generally given in the pits of this 
and neighbouring districts, ith the disappearance of the stacks 
of steam coal through the active export business, have risen mounds 
of housecoal, Some of these are large enough to represent a month’s 
output of several local collieries, The size of these accumulations 
dispels all hope of any immediate change for the better, particu- 
lesty when it is borne in mind that the productive — of the 
collieries is being constantly increased, and new coalfields —e 
developed. The shortness of the time worked by the gas an 
house coal mines adds materially to the cost of production. It is 
stated that the pits in the federated districts are not working so 
well as those in the non-federated districts, and that owing to 
various causes—enhanced railway rates, increased expense of out- 


as in the 


put, &c,—the — of colliery owners in these is worse 
than it was before, At the same time the Great Northern and 
Midland railways are taking a larger tonnage to London, and it is 


pretty freely admitted that merchants’ stocks are smaller than is 
usual at this season of the year. Assoon as the first touches of 
cold weather are felt, a brisk demand is certain, and it is hoped 
prices will go up, which they did not do last year, when summer 
quotations prevailed during the winter. The competition of sea- 
borne coal is more keenly felt than ever, the abundance of supplies 
from the North making it very improbable that anything short of 
settled cold weather can be expected to bring about the much- 
needed betterment in values, Quotations areas follow :—Silkstone, 
in the best classes, from 8s. to 93, per ton, special lots making 
slightly more money ; Barnsley house, 7s, to 8s. per ton ; Flockton, 
7s, to 7s. 6d. per ton; cecond quality, from 6s. 6d. 4 ton. A 
steady trade is doing in steam coal, the tonnage taken by the Hull 
ports considerably above the average, Railway yy 
are having heavy deliveries on contract account. Barnsley hards, 
6s, to 7s. per ton, with 3d. per ton more in exceptional cases ; 





Parkgate and secondary qualities, from 63, per ton; gas coal, from 
6s, to 7s, per ton, with a somewhat brisker demand. A very poor 
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business is reported in manufacturing fuel, the supply being ely 
in excess of requirements, and thus causing values to rule low. 
Screened slack can be had at 4s, to 5s. per ton; pit slack from 
2s, 6d. per ton; smudge and small coal from 1s. per ton. Coke is 
still far in excess of demand, and consequently prices rule low, 7s. 
to 9s, per ton representing current values. 

With the more animated demand for hematites well maintained, 
prices remain firm, but are not quoted any higher than last week 
—5is, 6d. to 53s, 6d., according to brand. Ordersare still placed 
carefully, with small tendency to commitments for large weights, 
Bessemer billets, at £5 7s, 6d. per ton, are not quotably higher 
than last week, although makers would like to get more money, in 
order to cover the in: cost of production. To put up prices 
might tend to check trade, and that is the last thing pro- 
ducers would like to do, CUcnscquently they hold their hands 
for the present in the hope that the natural rise in values cannot 
be much longer delayed. Railway material unfortunately is rot 

et ordered to any extent ; the productive capacity of the plant 


ing much greater than the demand. Several of the establish- 
ments have had one or two departments idle. Tires, which it was 
ex would have been freely in request ere this, are practi- 


cally uncalled for, and the tire shop at one large concern is turning 
out nothing, others not been doing any work for a fortnight, 

Although no further orders for war material for the British Govern- 
ment have been reported, there is still abundant work on hand, and 
it is expected that the requirements of the new Administration will 

be found, when placed, to be in excess of those ordered by the out- 
going Ministry. Somegood work on foreign account is being placed in 
Earope, but as yet not much has’come to Sheffield. The Spanish 
Government is getting considerable supplies of small-arms. These 
go to German makers, but the steel parts come from Sheffield, A 
statement in the papers to the effect that an Argentine official of 
high rank is on his way to this country to place work to the value 
cf £1,800,000 may be accepted with reserve. It is true that the 
Argentine Republic are getting considerable quantities of small- 
arms from German houses, acd it is possible that this country may 
benefit by the tuilding of a warship or two ; otherwise England will 
be out of this new South American work, except in the production 
of part of the raw material for the rifles and the shipbuilding. 
Both Chiliand Argentine eppear to be strengthening themeelves 
with a view to emergencies. Turkey is believed to have the best 
tifle in Europe at this moment, and, once its supply of ammunition 
is made good, the Porte will be well prepared for anything that 
may happen. Messrs. Vickers, Sons, and Co., River Don Works, 
have just completed the heavy 18in. plates which they have been 
making for the Russian Marine, There plates had been accumu- 
lating for the firing tests, which have now 0 successfully 
terminated that the whole armour has been ted and shipped 

At present Messrs, Vickers are employed on armour for a 
Japanese ae which is being built at the Thames Ironworks, 
and also on plates for the battleship Prince George. 

In the lighter industries the cutlery trade is not very gratifying, 
the London market being the only source of work to any extent. 
From the south and west travellers return most unsatisfactory 
accounts, A feature is the favour with which composite handles 
are being received. The American Cellulcii Company seem to do 
most of this business, The celluloid is sent over in slabs 50in. by 
20in., and of a thickness varying with the purpose required. The 
material is now used by most of our large manufacturers, and in 
some of the orders from abroad celluloid is stipulated for. Files 
are very briskly inquired after. The silver and electro-plating 
trade is rather duller, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


In all respects trade in this district is progressing satisfactorily, 
and prospects are very encouraging. Most of the manufacturers 
have not for several years been as well off for orders as they now 
are, and the reports from abroad would seem to guarantee a con- 
tinuance of this favourable state of affairs. Especially are the 
reports from the United States assuring, and these have a marked 
influence on our own trade, though it must be acknowledged not 
an equal influence to that of some years ego, when Great Britain 
was called upon so largely to furnish ivory and steel for American 
consumption. There can be no question that a revival has appeared 
on the other side, and that not only in the iron and allied industrier, 
but in other leading trades also, and that American consumers have 
already bought largely in this country. A good deal of business in 
iron and steel has also during the last few weeks been done with 
the Continent, snd it would seem that buyers abroad think there 
is nothing now to gain by waiting, as they are anxious to purchase 
for delivery up to the close of the year ; but makers are not very 
ready to sell forward when oo one of better prices are so 
good, and when the prices offe are below the value, taking the 
prices of iron produced in other districts as acriterion. With Scotch 
warrants at about 47s. cash, Cleveland makers should certainly be 
realising more than 36s. 6d. for their No. 3, or more than 37s, 7d. for 
their warrants. Usually the difference is only 4s. to 53, per ton, that 
being the cost of delivering Cleveland pig to theScotch consumer, but 
at the present time the difference is over 93., the reason being that 
there has been a large speculative business in Scotch iron, whereas 
Cleveland iron is not a medium with which the speculator 
manipulates, and its value is — more by legitimate trading, 
and does not so readily respond to speculative movements. But 
though Cleveland warrants have not advan so much as Scotch, 
they have improved considerably, and we have to go back to 1892 
before we find as high prices. Cleveland warrants have risen 
8s, 44d. since March last, and makers’ iron about 2s, 6d. 

Not less than 36s. 6d. per ton has been taken this week for early 
f.o.b, deliveries of No, 3 Cleveland G.M.B. pig iron, and 36s, 9d. 
is now the regular price, while 37s. has been paid for deliveries to 
be made over the remainder of the shipping season ; but as a rule 
makers will not sell for delivery so far ahead, because they expect 
to realise still better prices. Cleveland warrants have risen to 
37s. 7}d. cash, and holders of them are inclined to keep them for 
still higher prices. The stock of Cleveland pig iron in Connal’s 
public warrant stores on Wednesday night was 131,798 tons, or 
2284 tons increase this month. Exports are good, and above those 
of any month in the last two years, with the exception of last 
April and June, They are s y satisfactory to the,Continent. 
No. 1 Cleveland pig is at 6d.; No. 4 foundry at 35s, 6d. ; 
No. 4 forge at 34s. 6d.; mottled at 34s,; and white at 33s. 6d. The 
work of restoration at the Redcar Ironworks has so far progressed 
that Messrs, Walker, Maynard and Co. pu to resume opera- 
tions with two of the four furnaces before the end of the present 
week, They have been idle ever since the disastrous explosionr, 
which took place about the middle of June. 

A good trade is being done in Cleveland hematite pig iron, but 
it is a remarkable feature that producers are getting less for it by 
1s, 10d. per ton than is paid for Scotch warrants, though there 
can be no doubt which is the better material, and which ought to 
be rea'ising the higher price. Cleveland hematite pig must also 
be accounted cheap compared with Cumberland hematite, for the 
latter is 1s. 9d. per ton dearer. The quotations now for Cleve- 
land hematite is 44s, 6d., which shows an advance of 2s. since the 
r cig Tae cheapness of East Coast hematite pig iron has had 

is effect: it has enabled the makers thereof to gain a footing in 
markets abroad which formerly were exclusively su = by 
Cumberland. Rubio ore continues to be quoted at 44d. 
delivered Tees wharves, though freights are somewhat easier, 5s, 
Bilbao—Wear-on-Tyne, 5s.3d. Bilbao—Middlesbrough, and 5a, 54d. 
Bilbao—Stockton, 

Mr. A. 8. Keith, who was for many years engineer at the 
Normanby Ironworks, under Messrs, Jones, Danning and Co., and 
their successors, the Normanby Ironworks Co., has been appointed 
to a similar tion at the Skinningrove Ironworks, where two 
furnaces are being built, the first that have been erected in the 
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Cleveland district for about twenty years. Mr. John Jones, late 
furnace manager at Messrs, Bolckow, Vaughan and Co.’s South- 
bank Ironworks, has been appointed manager at the Normanby 
Ironworks. Mr, Thos, W. Outhwaite has been appointed engineer 
at the Redcar lronworks. 

The prospects of steel manufacturers are very encouraging ; most 
of them have good orders booked, and the improvement in ship- 
building will assure them of full work for this year. Messrs, 
Bolckow, Vaughan and Co, have received from the Admiralty an 
order for 1600 tons of plates for the new cruisers to be built at 
Chatham and Pembroke. The improvement in shipbuilding is 
attested by Mr. Robert Knight, secretary of the Boilermakers’ 
and Iron Shipbuilders’ Society, who in his last month’s report 
states that that was the first time since 1892 that their income 
equalled the expenditure, and if the brighteni prospects 
continue they hope soon to make up for the losses they 
bave sustained during the — depression, The price of steel 
ship plates is £4 17s. 61, of boiler-plates £5 17s, 6d., and of 
ship angles £4 15s., all less 24 percent. and f.o.t. Shipbuilders 
have i d their quotations for new vessels, A fair amount 
of business is being done in steel raile, and the lowest quotation 
appears to be about £3 12s. 6d. net at works. Messrs. Bolckow, 
Vaughan and Co, have secured a large order for steel sleepers for 
a Mexican railway. 

The demand for finished iron is slack, and prices have not im- 
proved enough to cover the extra cost of pig iron caused by the 
recent rise, so that proprietors of iron mills and fo: are really 
not so well off as they were, as far as regards their ability for 
making profits is concerned. Sir Theodore Fry and Co. have this 
week recommenced working full time at their Rise Carr Ironworks, 
Darlington, after running for several months short time. Galvanised 
sheets are in more request, as are also black sheets. For wire the 
demand is stronger, but German competition is keenly felt. The 
price of common iron bars is £4 15s., less 2} per cent. f.0.t. Most 
of the finished iron and steel works, the foundries, engineering 
shops, &c., in Middlesbrough and Stockton this week ceased work 
on Tuesday for the holidays which are always given at Stockton 





aces, 

The directors of the Tyne Steam Shipping Company have 
decided to pay an interim dividend of 7s. per share, which is equal 
to 5 per cent. perannum. At the eleventh annual meeting of the 
Tyne Pontoon and Dry Docks Company it was reported that after 
paying £1841 2s, 11d. for interest on mortgage, writing off £1000 
for depreciation, and carrying £1000 to the reserve fund, there 
was left a net profit of £6570 3s. 5d. This, with £187 13s. brought 
forward from last year, made a total of £6757 16s. 5d. available 
for dividend. It was resolved to pay 5 percent. on the preference 
shares, and 6 per cent. on the ordinary shares, free of income-tax. 

Probate of the will has been granted and estate duty paid on 
£92,051 183, 5d. as the net value of the personal estate of Mr. 
William Jenkins, for many years manager of the Consett Iron- 
works. He died on May 14th last, aged 70 years. 

The inquest into the cause of the deaths of three men at the 
Ormesby Ironworks has resulted in the jury finding that the occur- 
rence was accidental. The men were engaged lining the inside of 
an iron chimney when the rope suspending the scaffold gave way, 
and the men fell 82ft. From the evidence it seemed that the men 
had themselves made a mistake in the manner in which they endea- 
voured to render the scaffold more secure. They had driven in 
wedges between it and the sides of the chimney, and so placed a 
much greater strain on the rope than was intended. 

The firm of C. S. Swan and Hunter, shipbuilders, is to be made 
into a limited liability concern, with a capital of £200,000. The 
directors are to be Mr. Geo. B. Hunter ag og” , Mr. John 
Price (Mayor of Jarrow), Mr. T. H. Bainbridge, Mr. C. Swan, and 
Mr. W. Denton, of Jarrow. The whole of the shares will be held 
by the directors and present partners, and the new arrangement 
will extend to the shipyards alone. 

The coal trade is active as far as Northumberland is concerned, 
but very dall in Durham, where very few collieries are working 
full time ; many, in fact, are only running half time, and several 
have been laid in altogether. The demand for Northumberland 
steam coal for the Baltic is very heavy, owing to the rising prices 
and freights. Coke is in fair request. 

At the graving dock of the River Wear Commissioners at Sunder- 
land, a new motive power has been introduced for actuating the 
pumping machinery. Hitherto steam has almost exclusively been 
employed, but the River Wear Commissioners have adopted 
Tangye’s gas engines for driving the centrifogal pumps, and that 
without the intervention of gearing or belting. The centrifugal 
pumps are each capable of discharging 2600 tons of water per hour, 
and will empty the dock in Jess than two hours at the bighest 
spring tides, It iseaid that the engines work very economically. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


WHATEVER tends to disturb the orderly working of collieries 
upsets the run of coal imports, and Jast week there was a deal 
of complaint on ’Change, Cardiff, that the march of the Welsh 
regiment through the populous mineral districts brought most of 
the colliers to bank. At Lianelly the tin-platers left their 
work, and at Swansea, colliers and steel workers, and so it 
continued until the Aberdare, Merthyr, and Pontypridd 
centres were reached, and work was then practically at a stand- 
still for several days. One good result has been to strengthen 
the market, and some of the leading colliery proprietors have 
booked most of their output for a fortnight in advance. By mid- 
week this week a buoyant tone was noticeable, and I shall not be 
surprised if a littie higher quotation is not given before many days. 
As it is, prices are stiff, and at Cardiff best steam coal is selling 
freely at 10s. 3d. to 10s.6d. Another good feature is that seconds 
are in steady request. Cardiff prices are 93, 3d. to 9s, 6d.; drys, 
9a, to 92. 3d.; best small, 4s, 9d.; seconds, 4s, 3d. to 4s, 6d.; drys, 
3s, 94, to 4s, . 

A slight change for the better has begun to show itself in house 
coal, though there is plenty of room for improvement, as is stated 
in coal circles, September is being looked forward to with interest, 
as coming closer to the time when the usual contracts will be 
entered into. Last prices, Cardiff, are :—Best household, 9s. 9d. ; 
No. 3 Rhondda, 93, 3d. to 9s, 6d.; brush, 7s. 6d. to 7s. 9d.; 
small, 6s, 64. to 6s. 94.; No. 2 Rhondda, 7s. 6d. to 7s, 9d. ; 
through, 6s, 3d. to 6s, 6d. ; small, 4s. to 4s. 6d. Coke is showing 
a better form, and as the iron and steel trades improve will doubt- 
less show better figures. Furnace is selling from lls. 9d. to 
133. 3d. per ton; foundry, 14s, 9d. to 15s. 9d., and special, 
183, 6d. to 19s, Cardiff. In patent fuel Swansea has shown 
a decrease, Cardiff is busier, and inquiries are indicating 
so much improvement that there is a tendency to advance 
prices. Best brands are selling at 10s. 6d. to 10s, 9d., and 
ordinary from 10s. Pitwood remains firmer than was generally 
expected, and up to midweek at Cardiff buyers were numerous 
at 17s. 6d. Doubtless cargoes will soon increase in number, and 
then a drop may be anticipated. At Swansea sales have been 
effected at 183. Iron ore is easier, iron merchants having secured 
large stocks of late. I see that Cyfarthfa has been very busily 
engaged in importing ore, omg ad Bilbao, At Swansea the 
Swansea Hematite Company has taken the lead, and this week 
Wright, Butler, and Co., Swansea, imported 2000 tons from Car- 
thagena. Eight hundred tons pig iron from one works, Middles- 
brough, came into Wales this week. Swansea foreign ore prices 
are from 11s. to 11s. 6d. 

We are pleased in having to continue a favourable report con- 
cerning the iron and steel trades. This week the activity at the 
principal works has been marked, especially for steel bar, and 
sidings are indicating a good deal of general business in this manu- 
facture, principally for the Welsh tin-plate works. Crop ends 


could be disposed of to a larger extent than the make, princi; 
to Midland centres. iieiited 

At ’Change, Swansea, this week it was the subject of comment 
that the Pig iron market had been well maintained, and an advance 
of about 4d. shown since last week. 

There is now more freedom amongst buyers. An advance has 
also been shown in Welsh hematite, which is now in the same 
line with that of Cumberland, Last quotations, Glasgow pig 
warrants were 46s, Middlesbrough No. 3, 37s. 2d.; hematites, 
44s, 44d. Sheet iron and steel unchanged from £5 10s, to £6 5s, 
Welsh bars, £4 15s. to £4 17s, 61. Steel rails, heavy, from 
£3 12s, 61. to £3 15s. In some exceptional cases as little as £3 10s, 
bas been taken, but to any one acquainted with the merits of the 
Welsh steel, it was a matter of surprise. The wonder is that 
quotations remain at £3 123, 6d. Light sections are from £4 5s, to 
25. Bessemer steel : tin-plate bars, £315s. Siemens, best, £3 18s, 


to £4, 

In the tin-plate trade rather a bad week has been experienced, 
owing to the non-arrival of tonnage. Oaly 18,796 boxes were 
on from Swansea last week, while quite a fall make, 
69,132 boxes, came from the works, bringing present stock up to 
184,749 boxes, as compared with 134,413 boxes the preceding week, 
and 286,908 boxes this time last year. 

This exceptional week must not be regarded as significant, as 
large tonnage is due, and next week may fairly be expected to 
show a marked difference. 

A large number of works are still idle, men fighting against a 
reduction or contending for the rates of 1874. Iam glad to note 
that the Landore dispute, which looked bad at one time, has ended 
amicably, and an arrangement has been entered into at Fox Hole 
which allows of a resumption of work. Russian orders are coming 
in well, but we must wait a little for the Chinese and Japanese 
trade to develope. Much is expected. Lvst prices, Swansea, are : 
Bessemer steel cokes, 93, 9d. to 10s. 3d.; Siemens, 10s, to 10s. 6d.; 
ternes per double box, 28 by 20, 18s. 6d. to 223.; best charcoal, 
12s, 6d. to 13s,, according to finish. Wasters, 6d. to 1s, less than 
primes, 

It is gratifying to note that arrangements have been entered 
into at Swansea for 130,000 tons anthracite for California. In the 
Briton Ferry district the 18 tin-plate mills were very busy darin 
the t week, and the five furnaces at the Briton Ferry Stee 
Works and the two at the Albion were also very brisk. Briton 
Ferry bematites are now very firm, and 45s, 6d. remains the quota- 
tion. Export this week a little brighter. 

The Dowlais Company have scored another-success at their large 
navigation colliery, having struck the 9ft. seam at a depth of 740 
yards in the south pit on Saturday morning. The following is the 
section—2ft. 9in., 4ft., 6ft., 9ft., and a fine area. 

Very general regret is expressed on the Cambrian Railway that 
Mr. Aslett, the chief manager, is leaving shortly for the Furness 
Railway. He has done excellent work during his tenure of office, 
and in all directions improvement has been exhibited, bringing in 
new sources of income, and adding greatly to the convenience of 
travellers. The Liverpool, Manchester, and Birmingham service, 
and that to South Wales has been specially commended. That 
severe critic of railway management, the irrepressible commercial 
traveller, is especially warm injencomiums of Mr, Aslett, as came 
to my personal knowledge this week, 

I can see that the toy railways of North Wales are to _ 
more than they have done. That at Festiniog has always n 
popular, This dovetails with the Cambrian at Miafordd. The 
Corristine again links with the Cambrian at Machynlleth. We 
shall probably see a connection soon with Snowdonia ; and Cader 
Idris probably will follow. The native mind has been exercised of 
late in seeing pas tanks brought alongside the Cambrian carriages 
and each replenished for its long runs, They are models of 


strength. 

The Cardiff Corporation, who are discussing the purchase of 
tramways at Cardiff and Penarth, have been informed by the 
Board of Trade that the maximum period of thirty years will be 
allowed for the repayment of loan. 

The Doffryn tin-plate smelters have just decided to accept a 
10 per cent. reduction, on which terms they will resume work. 

The rumoured London water sch in tion with Llan- 
gorse and neighbourhood, is being discussed by landowners. The 
task of arranging terms with the numerous owners, and the finesse 
required, would need one of the ablest of diplomatists. 

The Cardiff Exhibition of 1896 is being well elaborated. 

A dispute is on at one or two collieries ; and that at Treharris, 
where the men struck work on Monday week, continues. The last 
phase of the question is the selection of several men by the work- 
men to give evidence before the Sliding Scale Committee. 

A number of men have received summonses for leaving work 
witbout proper notice. The matters in dispute infringe on old 
customs ; but the character of the general manager of the Ocean 
Collieries, Mr. W. Jenkins, suggests that impartial treatment and 
due consideration would be given to any grievance, or illegality, 
proved as such, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERALLY throughout the iron and steel industries there have 
been rather more hopeful reports received upon the week, although 
there is still no really great weight of new work given out. 
Business on foreign account has been decidedly improving of late, 
and a tolerably firm tone is maintained in quotations. 

In the Silesian district, the different branches of the iron trade 
have been, on the whole, well employed. Especially the 
rolling mills have secured a fair number of orders lately, and the 
tone in the malleable iron ——— has generally improved, 
makers even contemplating a slight advance in quotations. 

The condition of the Austro-Hungarian iron market does not 

resent any new feature this week. The employment at the blast 
aan works is moderate, and in the malleable iron trade there 
is likewise but a limited demand coming in for most articles, In 
the rail department a fair activity is reported, and there are further 
orders hol ing out, The tube mills have been rather well off for 
new work, and will continue well engaged for some time ahead. 
Official quotations for the different sorts of raw and finished iron 
are the same as formerly reported. 

In France the quiet but regular business that has for some time 
been transacted on the iron market still continues. The majorit 
of the works are in good occupation, and prices are firm, thoug’ 
scarcely remunerative, 

Extreme dulness continues to characterise the Belgian iron 
market, and the works are, in most cases, insufficiently employed. 
Export trade has been just a trifle more animated lately, but con- 
siderable reductions in prices had to be made. Nominally, export 
= for bars are 110f. p.t.; girders, 125f. p.t.; plates, 

. p.t. 

Rhenish- Westphalian iron industry has been showing improve- 
ment in almost all branches, and the general opinion now appears 
to be that a revival has set in. Prices have as yet made little or 
no progress, but the majority of consumers have come to the con- 
clusion that they had better purchase their requir ts now, and 
there has consequently been a strong demand experienced for 
most sorts of iron during the week now past. Concerning the 
iron ore trade, there have been but few inquiries coming in for 
some time. List rates are for spathose iron ore, M. 7 to 7°40 

.t. ; roasted ditto, M. 10 to 11 p.t.; inferior eorts fetching 
it. 9 to 10 p.t. net at mines, In Luxemburg minette 
only small lots are sold, and prices continue rather flactu- 
ating. Red minette, 40 per cent. contents, costs M. 3°20 p.t.; 
while minor qualities only fetch M. 2°40 to 2°60 p.t. net at mines, 
The physiognomy of the iron market has,on the whole, not 











altered since last week, Ls Bend remain, for spiegeleisen, 10 to 
12 per cent. grade, M. 50 to 51 p.t.; Rhenish- Westphalian forge 


—— 


ig, No. 1, M. 46 p.t.; No. 3, M, 42 p.t.; Siegerland forge pj 
it 43 p.t.; hematite, M. 63 p.t.; foundry pig, No, 1M. 
p.t.; No, 3, M. 54 p.t.; basic, M. 44 p.t.; Bessemer, M. 48 

.t.; Luxemburg forge pig, M. 42 p.t. On the malleable 

n market demand has continued lively. Bars are in good 
call generally, and girders have also been in pretty lively request 
lately, but prices for all articles continue anything but satisfactory, 
Hoo are, on the whole, in a favourable condition, demand being 
good, while quotations are firmly maintained. There has been a 
good business doing in heavy plates and in a few specially favoured 
instances the mille have been able to get rather better prices 
The brisk employment in the sheet department continues, without 
leading to an improvement in prices. Drawn wire meets with 
ready sale at the former quotations, while rivets are comparatively 
dull. Machine and wagon factories are irregularly occupied. At 
a late tendering for fish-plates prices were, on the whole, a trifls 
higher than formerly, only one large Westphalian works offering 
at the same low quotations that had been quoted in March of 
present year, 

The following figures show the business done on the French coal 
market during the first six months of 1895 :— 











Import. 
1893. 1894, 1895, 
Coal tons. tons. tons. 
England 1,993,495 2,141,520 .. 2,073,310 
Belgium 1 680,482 1,695,950 .. 1,813,550 
Germapy .. .. 303,041 821,740 .. 279,530 
Other countries re ss 930 2,950 
8,978,360 4,160,140 4,169,340 
Coke 
Belgium 253,565 226,870 202,740 
Germany .. .. 412,007 508,080 .. 488,600 
Other countries 24,3386. 7,630 .. 8,00) 
689,908 742,580 694,340 
Export, 
1893. 1894, 1895. 
Coal tons. tons. tons. 
Belgium 178,690 178,100 . 195,580 
08 15,878 14,910 .. 7,750 
Switzerland 84,338 104,020 .. 92,350 
Turkey 6,138 6,040 .. 3,570 
igypt.. o. 440 2 -- 
Algiers oes 1,385 .. 5,200 .. 7,150 
Other countries 85,783 90,090 66,570 
872,652 398,650 372,970 
Coke .. 25,038 21,660 .. 41,570 


The latest quotations per ton at works are as under :—Good 
merchant bars, M, 100 to 102; angles, M. 110; girders, M. 83 to 
88; hoops, M. 105 to 107 ; billets in basic and Bessemer, M. 73 to 75; 
heavy plates for boilermaking purposes, M. 140; tank ditto, 
M. 125 to 130; steel plates, M. 115; tank ditto, M. 110; sheets, 
M. 120 to 130 ; iron wire rods, common quality, M. 110 to 120; 
drawn wire in iron or steel, M. 95; wire nails, M. 113 to 115; 
rivets, M. 135 to 140; complete sets of wheels and axles, M. 270 
to 280 ; axles, M. 200; steel tires, M. 195 to 200; steel rails, 
ag al fish-plates, M. 112 to 120; light section rails, M. 95 
to . 

The recently published ‘‘ Résumé statistique de l’empire du 
x. gl shows production of metals in Japan to have been as 
under :— 


Output of the 


State mines. 1892-93. 1891-92, 1890-91. 1886-87. 
Gold. ounces.. .. 8:02 .. 7,000 . 8,375 .. 5,670 
Silver, ,, .. .. 275,986 .. 192,265 .. 225,897 .. 188,461 
Copper (1000 Kwan) , ae 5 . 6 5 

ron 2 614 .. 839 957 .. 1,058 
Pit coal os 5,842 .. 3,973 1,783 .. 108,157 

Output of 

private mines 1892. 1891. 1890, 1886, 
Gold, ounces .. 12,788 .. 15,548 .. 15,257 .. 9,293 
Silver, ,, .. .. 1,640,563 1,697,700 1,478,000 .. 896,400 
Copper (1000 Kwan) 5,463 .. 4,060 4,850 2,601 
Iron ‘“s 4,654 .. 5,093 5,020 2,616 
Lead ” 218 214 207 63 
Antimony ,, 369 €04 504 128 
Tin pa ll 12 13 17 
Manganere ore 1,338 860 .. . 107 
Pit coal 848,093 847,821 .. 696,590 .. 261,230 
Sulphur 5,463 .. 5,848 5,520 1,719 
Brown coal 2 .. 4,025 5,040 2,172 


A Kwan is equal to 3°76 kilos., so that 270 Kwan are equal to 
1 Kwan, and 1 Kwan equal to 3°75 tons, Export chiefly 
consists in copper and coal, 








CATALOGUES, 





Watson, LAIDLAW AND Co., Glasgow. Illustrated Price List of 
‘ Victoria” and ‘‘ Empress ” Cream Separators, 

The Crypto Works Company, London, [Illustrated Price List 
of Electrical Specialities, —This is a very good list of small motors 
and dynamos for laboratory and workshop use. 

John Abbott and Co., Limited, Gateshead-on-Tyne, Illustrated 
Catalogues of Section C, Hydraulic Machinery, and Section H, 
Chains, Anchors, and Cable Fittings, in separate lists, dealing 
respectively with the two sections.—These are well-prepared 
catalogues, and illustrated by good blocks, many of which have 
been prepared from photographs of hydraulic cranes and plant 
already erected by the firm. The shape and size of the books are, 
however, awkward, and there is no name on the back of the bind- 
ing in either case, an omiseion which is bound to impair their use- 
fulness in view of the difficulty of finding them, which most 
certainly will result where a large number of catalogues are kept 
for reference, 








TRADE AND Business ANNOUNCEMENTS,—Messrs, Crompton and 
Co. are removing their electric heating department from 148, 
Brompton-road, to Cornwall Buildings, 35, Queen Victoria-street, 
E.C, From this date all inquiries should be sent to the new 
address, where Mr. H. J. Dowsing will be pleased to give any in- 
formation az to the various applications of electric heating. The 
show rooms at Brompton-road will be kept open by the Kensington 
and Knightsbridge Electric Lighting Co., for the benefit of their 
customers who may wish to see various applications of electricity. 


BREAKDOWNS OF WarsHIPs.—In an article on '‘ The Vitals of a 
Battleship,” a Daily News correspondent with the Channel Squadron 
states :—'' Incidental reference has been made to possible mishaps 
that would throw some part of the intricate machinery out of gear. 
A well-known authority on marine engines has, however, declared 
that in the British Navy ‘breakdowns are be md becoming rarer 
every day ; in our battleships they are practically unknown.’ This 
view is borne out by oe during these mar ceuyres, in which, 
so far, only two of the 55 ships composing Lord Walter Kerr's and 
Admiral Seymour’s fleets have been disabled by accidents to their 
machinery. What this means can only be appreciated by those 
who have studied the vital parts of a battleship under various con- 
ditions. It is a proof of the scientific care with which modern 
engines and boilers are constructed by such firms as Messrs. 
Mandslay of Lambeth, Messrs. Humphrys, Messrs, Palmer of 
Jarrow, and others equally capable. But the greatest constructive 
skill would avail little if naval engineers lacked the scientific 
attainments necessary to keep every part of the complicated 
machinery in good working order. Without them such battleships 
as are built or building now would be less terrible to the enemy 
than to their own crews.” 
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HE NEWPORT HARBOUR COM. 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


gz coal shipments for the past week, taking all 
ine into cnaldeeaiion, have been good, The 
big steamer, Imaum, is onene the large number 
of vessels stemmed to load here shortly, Con- 
sequent upon the scarcity of French pitwood, a 
larger on than usual of Norwegian props 
have been delivered within the last few weeks. 
It is gratifying to report that the ship-repairing 
trade is still in a buoyant state, as ~~ be 

thered from the fact that during the week no 
jess than eleven steamers were distributed among 
the local firms for repairs, Among the foreign 
imports, 4316 loads of oor ay and 2255 loads of 
deals are reported as having been received. In 
the coastwise imports, 1340 tons of pig iron, 
1000 sacks of beans, 1600 sacks of barley, and 
1900 sacks of wheat are included, whilst in the 
coastwise exports, 1433 tons of tin-plates and 
315 tons of rails were despatched from the port. 

The following were the general prices ruling on 
Change to-day:—Coal: Best steam, 8s, 3d. to 
8a, 9d.; seconds, 7s. 9d. to 8s.; house coal, 10s.; 
dock screenings, 5s.; colliery small, 4s. 6d.; 
smiths’ coal, 6s. 6d.; patent fuel, 10s. 3d. Pig 
iron: Scotch warrants, 46s, 3d.; hematite war- 
rants, 46s. 2d., f.0.b, Cumberland ; Middlesbrough, 
No, 3, 37s, 3d. prompt; Middlesbrough hema- 
tite, 44s. 6d. Iron ore: Rubio, 11s. 6d.; Tafna, 11e. 
Steel rails, heavy sections, £3 12s. 6d.; light 
sections, £4 10s. ‘Tin-plate bars, £3 17s. 6d.; 
Siemens tin-plate bars, best, £4, all delivered 
in the district, cash less 24 per cent, Tin- 
plates: Bessemer steel coke, 98. 9d.; Siemens 
coke finish, 10s.; ternes, per double box. 28 b 
20c,, 193 to 21s, Pitwood, 17s, to 17s, 6d, 
No improvement in freights. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 15th. 

Tue market indications all point to a revival of 
demand for manufactured P apron and general 
merchandise, because of the expansion of the 
earning capacity of the people. Very few are 
unemployed, and as the restoration of wages has 
been general, the purchasing power is again close 
to its normal level. The financial centres report 
a larger volume of money than there is employ- 
ment for, ‘Tne manufacturing centres of the 
Atlantic coast are profitably engaged. Through- 
out the Rocky Mountain mining region thero is 
unusual activity in prospecting and ia legitimate 
mining. The smelters are busy, and new strikes 
of greater or less value are reported every day. 
The improved condition is substantiated by the 
demand for mining machinery. The railroads are 
gaining ——_ iv traffic, but the policy of baying 
only for absolutely necessary needs still prevails. 
The iron and steel mills are crowded, and new 
work is coming up, so that quotations show no 
weakness, Billets are quoted at 23°424 dols, 
delivered. Steel rail mills areall busy. Old rails 
are being replaced in many localities in the 
Southern States with steel rai Bridge builders 
are contracting for large deliveries of material for 
erection in the cold weather over frczan streams. 
Bar iron is very active at 14 cent. The 
general industrial condition is decidedly better, 
even though midsummer dulness prevails. Pig 
iron production is 177,000 tons per week. Highest 
production two and a-half years ago, 193,000 tons. 
per year, 


LAUNCHES AND TRIAL TRIPS. 

The s,s, Oak Branch, turret deck steamer, was 
launched from the yard of Messrs, William 
Doxford and Sons, of Sanderland, on the 19th 
inst., having been built to the order of the 
Nautilus Steam Shipping Company, Sunderland, 
She will receive the highest class in both British 
Corporation and Bureau Veritas registries, 

Oo Monday last, Messrs. C. 8S. Swan and 
Hanter, Wallsend, launched a steel screw steamer 
121ft. long, and 20ft. 6in. broad, and moulded 
depth 9ft. Gin. This is the second vessel built to 
the order of Mesers. Thos, Lawis and Co., of the 
City Steam Mills, Bangor, North Wales. She 
has a raised quarter deck extending over the 
engines and boilers, and break forecastle with 
ballast tank forward. The main, quarter, and 
forecastle decks are of iron, bridge deck of wood, 
and the steamer will be rigged as a fore-and-aft 
schooner, The vessel has been built under special 
survey, and will be classed 100 Al at L'oyd’s. 
Her triple ex ion — have been built by 
Messra, J, P, Rennoldson and Sons, South 
Shields, cylinders 14in. and 28in. by 20in, stroke, 
taking steam from a boiler working at 100 lb. on 
the square inch. On leaving the ways the vessel 
was named the St. Tadwal, by Mrs. Lewis, of 
Bangor. 

On Monday afternoon, the 19th inst , Messrs. 
os coe: — oye Meagan from their 

ornaby shipbuilding yard, a passenger steamer 
for the Erazilian trade, the dithonsiows of which 
are as follows :—140ft, by 24ft. by 9ft. 5in. depth 
moulded, She hasa promenade deck all fore and 
aft, fitted with deck seats, awnings, &2., saloon 
forward for first-class passengers, and accommo- 
dation for second-clasa passengers aft. She is 
adapted for carrying cargo in addition to 

sengers, Her engines are being fitted by 

essra, Westgarth, Eoglish, and Co., which, as 
well as the vessel, have been built under the 
superintendence of Mr. John Donald, of Bahia, 
the engineer for the owner’s company. As the 
vessel left the ways she was christened Manoel 
Victorino, by Miss Roy Craig. 














ELECTRIC MAINS IN PARIS.* 


M. A. MowmErque, in ‘‘ L’Eclairage Elec 
trique,” describes with illustrations the different 


systems of mains laid in Paris since the commence- 
ment of public supply. He gives the reasons 
why certain we of mains and conduits have 
been abandoned by the various companies, One 
section of Paris was firat laid with iron pipes and 


* « Proceedings,” Institution Civil Engineers. 








insulated conductors were drawn into them. 
The injury to the insulation during the drawing- 
in, and earth contacts in the street wires led to 
the total abandonment of the mains so laid, The 
cables required in the same section for charging 
accumulators in series of 1500 volts were laid in 
ffined wood troughs, The conductors were 

hly insulated and also lead-covered. and have 
given very little trouble. Some tension supply 
cables were conductors insulated in iron 
conduits by means of paraffined wood and porce- 
lain, These mains were an endless source of 
trouble, and the damage done by the frequent 
short circuits between the conductors and the 
iron conduit was considerable. The successful 
bare-main system is one in which concrete con- 
duits are used, the is or strip being supported 
on glass or porcelain, In narrow streets attempts 
were made to saye space by using porcelain con- 
duits laid in half-yard ~~ These have given 
mach trouble and have n finally abandoned. 
After a time a whitish alkaline material was 
formed in the conduits, consisting not solely of 


THE PATENT JOURNAL. 
Condensed from “The Mustrated Oficial Journal of 


Application for Letters Patent. 


*,* When ts rye “communicated” the 
name communicating party are 
printed in italics. 
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14,921. Matcues, P. Fowler, London. 
14,922. Serrinc Types, E. Edwards.—(H. Burg, 


Germany.) 

14,923. Dracoinc Ponps, R. and B. Bomford and H. 
Evershed, London. 

14,924. Packina Tea into Cuesis, 8. C. Davidson, 
Londo: 


mn. 

14,925. Sucar, G. Kassner, London. P 

14,926. Printinc in SEVERAL Co.ours, J. Derriey, 
Manchester. 

14,927. Sream Enoines and Pumps, O. A. Ringbom, 


mdon. 
—, Perrotevum and other Orn Lames, L. Saison, 
ndon. 





alkaline carbonates but also of pure in 
sufficient quantities to deflagrate explosively in 
water. The author reviews probable causes for 
these formations which have necessitated these 
porcelain conduits being entirely replaced. 
Another abandoned conduit system was that of 
supporting rubber cables by enamelled iron 
brackets, The insulated resistance was good at 
first, but, owing to the iron rusting, it fell much 
below that required by Government regulations 
within a year of the first laying. The system was 
abandoned in favour of armoured cables after 
several attempts to improve the insulation where 
the cable rested on the iron. A new system with 
porcelain insulation instead of iron brackets gave 
encouraging results, the insulated resistance being 
raised nearly a hundred-fold. 








ROUMANIAN PETROLEUM. 

THE Austrian Vice-Consul at Plojest reports a 
decreased production of petroleum in Roumania 
last year—1894. The best results are still 
obtained from shafts, bored wells being too nar- 
row to — the ready removal of sand, and 
being also liable to silt up. 

In Glodeni—Dambovitza district—over 900 
tank-wagon loads of crade oil were obtained, 
of which was disposed of in Bokarest and the 
remainder in Cronstadt—Hun —and Tergo- 
vest. The Campina wells yielded over 800 car- 
loads, and the production in Doftaneti and Bas- 
tenari was increased to some 700—800 car-loads 
by the sinking of new shafts to depths of 40 to 
120 metres, A second ape 10 kiloms. in 
length, was laid during the year to the station at 
Telega. One of the oldest oil lands, Colibasi— 
Prahova—has been lately r d by deepening 
an abandoned well, the result being very satis- 
factory. bid peep poe at Ochisori and Matitza 
only amounted to 80 loads, and these works are 
handicapped by their remote situation. Sarata 
— Buz3a—yielded 600 loads from shaft wells ; and 
Tega, thecrudeoil from which contains 50 percent. 
of lubricating oil, has, after being abandoned for 
some time, recently received a fresh impetus by 
the discovery of a good well producing 100 loads 
in the year. About 200 loads in all were obtained 
from various scattered districts. The employ- 
ment of residuum for heating purposes, as well 
as of refined oil and benzine-for motors, is on the 
increase.—Journal of the Society of Chemical 
Industry. 











WHITWORTH SCHOLARSHIPS AND EXHIBITIONS, 
1895.—(1) £125 Scholarshipe, tenable for three 
years :—Arthur H. Barker, George W. Shearer, 
Perey Nicholls, Harold R. Cullen. (2) Exhibi- 
tions, scholarships of £50, tenable for one year : 
Charles E. Goodyear, George M. Brown, Norton 
Baron, Harry Jackson, Edward M. Leflofy, 
Arthur E. Hyne, Robert McMillan, John W. Roe- 
buck, George Follows, Arthur J. Baker, William 
D. Ross, Frank H. Phillips, Henry T. Hildage, 
William P. Jones, John W. Milner, William 
Bayliss, John B. Shaw, James Walker, William 


H. C. Kempe, William J. Talbot, Henry C. Trigg, 
Dancan R. McLachlan, George A. hertson, 
Charles H. Imrie, William McG. Wallace, 


William J. Gow, William Lauder, Samuel A, 
Clarke, Edmund B. Ball, Jabez W. Ashdown. 

NATIONAL SCHOLARSHIPS, ROYAL EXHIBITIONS 
AND FREE STUDENTSHIPS (SCIENCE), 1895, SCIENCE 
AND ART DEPARTMENT.—National Scholarships 
for Mechanics: Edmund R. Verity, George 
Patchin, Harry Jackson, William Ditchboro, 
jan. National Scholarships for Chemistry and 
Physics: Thomas S. Price, Franz E. Siudt, 
Herbert Bailey, William Bannett, John W. 
Barker. National Scholarships for Biological 
subjects: Thomas G. Hill, Ernest A. Szott. 
National Scholarship: Charles E. Goodyear, 
Edward M. Leflufy, William H. James, William 
T. Clough, Herbert Halliday, William Cameron, 
Ernest Hibbert, Sidney E, Lamb, Joseph Lister, 
William Parker, Ernest T, Harrison, Royal 
Exhibition: George E. Clarke, Edward C. Hugon, 
Thomas G. Procter, John A. Tomkins, William T. 
Swinger, John W. Roebuck, Robert L, Wills. 
Free Studentship: William D. Ross, Loonard W. 
Cox, Edgar R. Satcliffe, William P, Jones, Percy 
M. Hampshire, William J. Talbot, 

IMPROVEMENT IN COAL CONSUMPTION OF 
BaTTLESHIPS.—It may be interesting to note, 
says the Naval and Military Record, the great 
improvement that has taken place in tke con- 
sumption of ships of war. Thirty years ago a 
first-class battleship required 5 1b. or upwards of 
coal for every indicated horse-power, while on the 
Magnificent class less than half that quantity will 
provide a similar result. Then a first-class battle- 
ship carried 750 tons of coal, and could only steam 
10 knots an hour for six days, Ships of the 
Admiral class, like the Rodney, carry only 1200 
tons of coal, giving a distance of 8500 miles at 10 
knots. The Royal Sovereign can only carry 900 
tons, the a of her tether being about 5000 
miles. Tho Magnificent is much superior to the 
latter vessel, her pee, in this respect, So 
that if the Magnificent is not up to the Rodney, 
which can steam 18 knots an hour under forced 
draught, and habitually 14 knots, she will be 
better than the ‘*improved Admirals,” to which 
clas3 the Roya’ Sovereign belongs, 





14,929. Mup Guarp3, H. 8. and H. G. F. Betjemann, 
Kingston-on-Thames 


14 930. Writina Pap, T. M. Down, London. 

14,931. Strive Fastxneas, CU. C. Pine, London. 

14,932. SUPPLYING AMMUNITION to OnpNaANCE, J. Vavas- 
seur, London. 

14 938. Expansion Joints for Tunes, H. Howaldt and 
E. Schwerdtfeger, London. 

14,934. CaNnpDLE Grease Guarps, J. Kirchheimer, 


ndo' 

14,935. Wuspow SasHes and Frames, E. V. Harris, 
London. 

14,986. Giug or 8:zt, E, Schmahl and F. Feller, 


London. 
14,937. Execrric Biock Sicnats for Rartroaps, A C. 
Go: 


, London. 

14,938. Groovinc PastesoarD, &c., J. Temler, 
London. 

14,939. Prorscrinc Booms from the WeaTuer, J. E. 
Gunn, London. 

14,940. Carcnes for Doors, &c., H. J. Macklin, 
London. 

14,941. AUToMaTic Macaines for Maxisa WIRE 
Cuan, C. F. Smith, London. 


8th August, 1895. 


14,642. Piuc for TestTina Pipgs, 
London. 

14,943. PaorograpHic CHanoinc Box for P.LaiEs, 
M. Short, Liverpool, 

14,944. Pen with a Suction Reservoir, J. Nadler and 
M. Pape, London. 

14,945. io of Exrractinc the Sepiment from 
Beer, &c., F, Stoddart, G ‘ow. 

14,946. BoTTLe Stuprers, R. T. Cooke, Cardiff 

14,947. Musica. and Revo.vine Wet Toy, L. Boyn- 


&c, W. Firth, 


ton, on. 

14,948. Cusnions or Hotpers for Pins, &c., A. P. de 
Jong, Liverpool. 

14,949, SpLasH GuaRgps of Wer Spinninc FRAMES, 
&c., J. V. Eves, Manchester. 

14,950. Levets, J. Welton, Liverpool. 

14,951. Locks for Desks, &c., A. Ashworth, Mar- 
chester. 

14,952. Steam Traps, J. V. Neill, Liverpool. 

14,953. Sounp-propucinc Davice, J. H. C. Boig, 

on. 

14,954. Surtine Porrers’ Sup, J. E. J. Baxter and G. 
E. Simpson, 

—_ RIDLES for Horsxs, &c., H. 8S. Howse, Bir- 
m 


R, 


J. W. Earnshaw and W. E. 


++ 





g s 

14,956. Bockues, L. H. 

14,957. Watgzr GavucEs, 
Gibbs, Manchester. 

14,958. SANITARY Pirz Jot, J. P. and W. H. Allen, 
Newcastle-on-Tyne. 

14,959. Or Lamps, H. C. Peirson, London, 

14,960. TreaTina Orgs, J. Dick, Glasgow. 

14,961. Ramepy Acainst Sea-sicknass, O. Pfennig, 


a 

14,962. Be.tinc Construction, J. Waugh.—(P. Schewe 
and G. Weyland, Germany.) 

14,963. Boorse Cars, A. B. Pickard, London. 

14,964. Botrie, T. M. Houghton, Glasgow. 


14,965. EnveLoPpe and Stamp, T. M. Houghton, 
Glasgow. 

14,966. Roap Cycixs, Princess Company and W. G. 
Maclvy, don. 

14,967. Winpows, A. Wilson, G ow. 


lasg 
14,968. Mernop of SicNainea, &c., R. D. Radcliffe, 
London. 
14,969. Woop Screws, W. A. Treseder, London. 
—_. Po.isHine Latue for JeweLiers, L. C. Dettmer, 
Lo 


on. 
14,971. Construction of Gas Furnaces, F. Willis, 
London. 
14,972. Vent Peo for Casks and Barres, E. A. Guy, 
ndon. 
—, ArracuMent for Gas, &c., Meters, W. Webber, 
Loni 


on. 

14,974. Nieut-Licuts, C. Jacobsohn, London. 

14,975. UMBRELLA Furniture, J. L. Wright, London. 

14,976. ARTIFICIAL Woop MaNnvuFracTuRE, A. van Herkel 

H. Tipping, London. 

14,977. Srups and Soxitarres, F. R. Wilkins, London. 

14,978. Cieansine Cotton Waste, c., F. N. Turney, 
London. 

14,979. System of WaTER- WASTE PREVENTrER, H. 

Coombs, London. 

14,980. Puzzugs, H. M. Bray, London. 

14,981, Manuracture of Cuains, G. H. Taylor, London. 

14,982. Topacco Pipgs, 8. Keeton and J. W. Danby, 
London. 

14,983. WueeE Tires, J. Hartley, London. 

14,984. InsuLATED CaBLE Manuractorg, G. H. Nisbctt, 


ndon, 

14,985. — Tent, Boat, or Stzpex, O. H. Kurt- 
rlin. 

14,086.’ Sou for SHoxs, F, W. Golby.—(4. @uitard, 


rance. 

14,987. Buckes, E. Westley, Croydon. 

14,983. PLayinc Carps, A. C. C. Codd, London. 

14,989. Pornt and SienaL ApPaRaTos, A. Morse.—(G. 
A. List, India.) 

14,990. Rauway Switcn Manvracture, R. Price- 
Williams, London. 

14,991. Carn Couptines, H. L. Dunlap, London. 

14,992. Rounpasouts, E. H. Pargeter, London. 

14,993. Nosgpacs for Horses, W. Labrum, London 

14.994, Guassgs, D. V. Bolvary and 8. Boroviz, 


London. 

14,995. Perroteum Furnaces, R. Haddan.—({C. Tail- 
landier, France.) 

14,996 Preventine Borrie Re Fituine, R. Haddan.— 
(R. B. Gill and F. W. Boltz, United States.) 

14,997. Mountina the Strines of Hares, J. and J. 
Hopkinson and B. J. Weston, London. 

14,998. Mountine the Srrines of Harps, J. and J. 
Hopkinson and B. J. Weston, London. 

14,999. Bat Bearinos, W. L. Wise.—(F. M. Lechner 
and W. BE. Moling, United States.) 

15,000. Reounatinc the Suprry of Gases, H. §&. 
Elworthy and P. D. Henderson, London. 

15,001. Construction of Winpows, A. E. 8, Maclver, 
London. 

15,002. Burton Bir Scotiops for Boots, R. Barton, 
London, 

9th August, 1825. 

15,003. Securninc Brush Hanopues, A. B. Ball, J. T. 
Woodho and C. Burrell, Sheffield. 

15,004. Purirication of Acrtic Acrp, M. N. d’Andria, 
Stretford. 

15,005. Compination of InDIA-RUBBER, W. Ellis, Man- 

hester. 


c . 
15,006. Pencit for Writine, &c., in Two Cotours, M, 
Stephens, Harrogate. 





15,007. RecrprocaTinG TaBLe, &c., for Coat, W. Howe, 
Chesterfield. 
15,008. MoustacHe Spoon, E. F. Head, Clontarf, Co. 
blin. 


Du 

15.009. Tov Manuractuae, E. J. Nowell and G. H. 
Hall, Lon 

15,010. Srgam or Vapour Generators, A. Huet, 


Glasgow. 

15,011. WarzrProors, R. Park, F. W. Carton, M. Park, 
and R. C. Lyness, Glasgow. 

15,012. CoLLaPsiBLe House or Room, R. M. and B. 
Thomas, London. 

15,013. PHotoorapHic Cameras, E. Gilyard and H. 
Cousen, Bradford. 

15,014. Cork or Buyo Lirrer for Jans, L. J. Powell, 

ardiff. 

15,015. Basy Carriace or Maix Carr, C. L. N. Lotinga 
and T. Metcalf, Sunderland. 

15,016. Wnipow or SasH Fasteners, J. Shuttleworth, 
Accrington. 

15,017. Tupacco Piper, J. Ireland, Blackpool. 

15,018. Cycixs, L. Calverley, Buraley. 

15,019. Door Sipz Guarps, R. Taylor and D. Mosciey, 


Bristo 

15,020. O11 Lampa, W. G. Ashford and W. Snelgrove, 
Birmingham. 

15,021. Drivina Gear cf Bicyciss, J. W. Baird, East 


t ° 

15,022. ConceaLep Brake for Cycie3, W. Cattell, 
Wednesbury. 

15,023. Drawine Boarp, J. C. Howard and W., F. 
Stanley, London. 

15,024. PRropuct.on of AMaLGaM3, E. and G. Andreoli, 
London. 

15,025. Drayinc Grain, J. Greenslade and J. Light- 
pound, Liverpool. 

15,026. Esoines, B. Vilmos, Glasgow. 

15,027. Pencit Post Protscior, W. J. Thompson, 
Liverpool. 

15 028. HaNpDLEs for Hotpine Biapegs, H. J. Marsden, 
Sheffield. 

15,029. Proputsion of Bicycies, &c., H. A. Povle, 


15,030. VenTitatinc Exzow Pipzs, R. C. Doenitz, 
on. 
15,031. Disc SHarPemNa Device, G. Wenzelmann, 
don. 
15,082. Imp1a-RUBBER Hee for Boors, T. J. Williams, 
mndon. 
15,033. TrrE?, H. J. Lawson, London. 
15,034. Fnvisuixe Cora, J.,R.8 ,and A. Kirk and B. 
Lee, London. 
15,035. ANTI-SLIPPING Paps for HorsE:Hois, J. H. 
Punchard, London. 


15,036. Saips, M. Picard, London. 
15,037. Unscrewine the Nots of Bouts, T. W. Ford, 


mdon. 

15,088. Counters, R. Haddan.—(H. Heilbronner and M. 
Stein, Germany.) 

15,039. Pipes, E. H. Lewis, London. 

15,040. CyanipEe of Potassium, W. Schulte and F. A. 
Sapp, London. 

15,041, Piates for Rai_way SicNaLLine, A. G. Evans, 
London. 

15,042. Water-cLosets, 8. H. Rowley, London. 

15,043. Sponcz Box, W. M. Noott, London. 

15,044. Foop Container for Lamps, H. Andrews, 


London. 
15,045. Om Motor Esorves, F. W. Lanchester, 
mdon. 
15,046. Cycies, M. Pichereau, London. 
15,047. ConTROLLING WaiER Supp.y, J. C. Busby, 


on. 
15,048. Gas, W. Foulis, London. 
15,049. Fase Bo1Toms, G. G. Cave and J. H. Howell, 


mdon. 
15,050. Draw.nG-orr Water from Pires, R. G. Brooke, 


don. 

15,051. Boors, F. W. Hince, London. 

15,052. Lappgr Runes, F. W. Wynne, Lond 

15,058. Tiras, G. Hughes.—(Z. &. Gockt, 8. 
and C. H. Scheuner, Germany.) 

15,054. Bausnes, W. Corticld and W. 


on. 
BE. Richter, 


Pearse, 


—, Fire or WaTER-TUBE S1E4M Boxer, E., Sadler, 

ndon. 

15,056. Rirce Siouts, A. Mallock, London. 

15,057. ReeuLaTinc the VaRiaTIOn of VoLTaar, 
Siemens Brothers and Co., Ld., and H. 8.8. Harvey, 
Lond 

15,058. 
London. 

15,059. Casxs, A. J. Boult —(La Société Adolphe Fru- 
hinsholz and Cie., France.) 

15,060. Pipe, H. Tf. Abel, London. 

15,061. Sasu Fastevers, R. N Allison, London. 

15,062. Hat Guarps, F. B. Ratchford, London. 

15,063. Matcu Boxes, E. Keunen and RK. Hégfeldt, 


on. 
PortTLanp Cement, C. F. A. E. H. von Forell, 


ndon. 
15,064. Pumps for Gases or Liquips, H. Ostermann, 


mdon. 
15,065. Lorenetres, J. Fehl, London. 
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15,066. Cyanogen Compounts, A, Fiank and N, Caro, 


on. 
—. Currinc Inpentep Paces, A. H. Alexander, 
Lo 


ndon. 

15,068. Arm Tose, W. Partington and W. Turner, 
Manchester. 

15,069. TeLePuony, J. 8S. Biggar, Manchester. 

15,070. AscerTamnine the StkenctH of Yary, C. Bill, 
Glasgow. 

15,071. Scarrop1nc, T. H. Hall, Leeds. 

15,072. Percossive Toots, W. J. Crossley and J. 

unlop, Manchester. 
15,073. Copy Book Dryina Saeerts, A. C. Thomson, 


Ww. 
15,074. Macuinery for TormiNa Woop, W. Murdoch, 
Glasgow. 


15,075. Harness, M. E. Cooper, Birmingham. 

15,076. Tires, A. Macdonald, Glas guw. 

15,077. Pipes, W. J. Fenton, Birmingham. 

15,078. Pwgumatic WHEEL, W. Bates and J. Dransfield, 
Halifax. 


15,079. Lamps, T. Morton, Birmingham. 

15,080. Marcu Box, R. W. Andersun, Liverpool. 

15,081. WaTer-Tuse Steam Boivers, A. A. Cawkwell, 
Sunder! . 

15,082. Tires, G. Hookham, Birmingham. 

15,083. Extinction of Fire, J. H. R. Dinsmore, 


verpooL. 
15,084. — Houper, F. Oldroyd and J. Poole, 
B ‘o 
15,085. Gumminc Lapets, E. Price and W. Tyson, 
Bolton. 


15,086. Enerme, J. Davies, Swansea. 
ee and Stamping Puncues, P. Lentz, 


rlin. 
15,088. Coatine Iron in a Sorm Stare, J. Rufile, 
Neath. 
a Coatina Iron in a Soup Stare, J. Ruffle, 
eal 
15,090. Prorectine SurFAcE of MotTen Leap, J. Rutile, 
Nea 
~_— Protectino the Surrace of ALLoys, J. Ruffle, 
eath. 
15,092. Jorninc Pipes and Cy.inpers, R. A. Wilkin- 
son, London. 


15,098. IwrgnsirizgR Repucer, A. Hill, Kingston-on- 
Thames. 


15,094. Awts, J. C. Ash, London. 
15,095. Heatinc Water, &., J. and J. A. Mawson, 


on. 

15,096. Inpoor Games, D. Barnet, London. : 

15,097. Pickine Sticks, J. T. Hailwood and T. Turner, 
le. 

15,098. Puriryina GRaNuLOUS Goons, P, Batsche, 

Barmen, Germany. 

15,099. TransMiTTiING Power, W. Wippermann, jun., 


, Germany. 
15,100. Cottectina Horse Droppinas, A. E. Hogue, 
London, 
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15,101. Damprnc Apparatus, A. Blackman, London. 
15,102. Sash Openers, W. Youlten, London. 
15,103 Maxine Rerractory Susstance, E. A. Pellet, 


mdon. 
15,104. Veuicies, F. Ham, London. 

15,105. Metats, W. Naylor, London. 

15,106. GoLosnes, H. Maurer, Liverpool. 

15,107. Lensgs, H. D. Taylor, Liverpool. 

15,108. Screw Keys, J. B. Marshall and J. M. Moss, 

Manchester. 
15,109. Hop Pickinec and Sortine Macuaine, C. Wolff, 


0 
15,110. i J. H. Fothergill and F. J. Lacker- 
steen, London. 
15,111. Auromotor, T. Cannon, London. 
15,112. Lucirer Martcnes, A. W. F. de C. Bower, 


ndon. 

15,118. Copyrne D2awines, A. Harris, London. 

15,114. Ececrric Current Meters, U. Erben and E. 
Bergmann, London. 

15,115. Batt Bearines for Vetocipepgs, E. Sachs, 
London. 

15,116, Cyanipes, J. Pfleger, London. 

15,117. Costumes for Dancixc Girzs, M. B. Cresswell, 
London. 

15,118. Surps’ Propeciers, M. Gledhill, London. 

15,019. Evecrrotysrna Apparatus, L. A. G. E. R. 
Comboul, London. 

15,120. Preumatic Tires, C. Woolley and T. Dunn, 
London, 
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15,121. Metuop of Treatine Paper, A. Parr, Redditcb. 

15,122. CLesnina and Grinpina Macuaine, J. White- 
head, a. 

7. Batt Bearincs of Cycies, G. A. Strong, 


ublin. 
15,124. Waarp Reouxaror, J. A. Mitchell, Newtown. 
15,125. Jomst for Meta Pipes, R. Gregory, London. 
15,126. SeconpaRy Batreriss, W. H. Willatt, Hull. 
15,127. Ptue for Smoxixc Pipxs, J. Whelan, Dublin. 
16 128. Loom Pickers, J. Pickup, W. Kenyon, G. H. 
Kenyon, and E. Kenyon, Manchester. 

15,129. Arm Enorneg, T. Pitt and A. Johnson, Hereford. 
— CanpDRovs or Winpixc Macuings, C. Hill, 


Ww. 

15,131. Disc Wags, T. W. M. Jacks, Wednesbury. 

15,132. Hotper for Umerecuyas, 8. Kosinski and F. 
Luizard, Glasgow. 

15.133. Rua with CusHion ATTacHMENT, J. Pcckston, 
Stockton-on-Tees. 


15134. Apparatus for Covertinc Wire: C. W. 
We ton, Huddersfiel i. 

15,185. Carp Hotper, N. R. Johnstone and C. 
McCallum, Glasgow. 


15,136. Rotary Enoines, J. Smith, Wrotham. 

—— A. 8. H. Richardson, Green- 
wic 

15,188. Harness, 8. A. Cooper and J. O. Nicholls, 
Birmingham. 

15 139. Ceramic Tixgs, J. E. Brindley, Hanley. 

15,140 Pocxer Casg, J. Scott, Belfast 

15,141. Perperuvat Deck Exerne, J. Davies, Swansea. 

15 142. Strainer for Wire Fences, W. Morgan, Dun- 


15,143. Disposat of Asnes, G. R. Kennerley, London. 
15,144. SEPARATING and CONCENTRATING ORES, A. 
Shedlock, London. 
15,145, Reversine Gear for Encrves, W. Foster and 
Co. and 8. Starkey, London. 
ee for Drawine Beer, J. T. Allinson, 
ndon. 
15,147. Pipes for Smoxine, A. Gregory, Birmingham. 
15,148. Makino Sprivos, R. Berry, Birmingham. 
15,149. Dousie-actine Ratcuet, W. Sanders, London. 
15,150. CLosine Tins, E. de Pass.—(Z. Buder. Germany.) 
15,151. Preventine Trousers Bacare, E. B. Watson, 
London. 
15,152. Raw Sixx, Dr. C. Ris-Kummer, London. 
15,153. Securtne Buttons, F. R. Wright, London. 
15,154. BrutiarD Tasues, F. R. Wright, London. 
15,155. Prrumatic Tires for Cycirs, B. Lee,Coventry. 
15,156. Water Pianes, A. Elgar, London. 
— — Exastic Matrres?, H. Westphal, 
ve L 
15,158. Tozacco Pips, E. Perrin, London. 
15,159. Saucepans, W. Biles, London. 
15,160. Automatic Weiauinc Macurnes, W. E. Nicker- 
son, London. 
15,161. Skeceton Lerrerine, A. White, C. N. Suther- 
d, A. 8S. King, and W. B. Baines, London. 
15.162. Licnt RatLways and Tramways, V. Demerbe, 
London. 
15,163. Rutgers, A. Mundt, jun., London. 
15,164. Mepicine Capinets, A. Steer and G. H. Gibbs, 
London. 
15,165. Preservinc Mitk, H. L de Caux, London. 
15,166. EcectrropHores, J. H. Peletun and E. Chris- 
tophe, London. : ‘ 
15,167. Vauttina Bearer or GiRpeR Facinas, C. 
Voltz, London. 

15,168. OpTarnina Cyanipes from Gases, W. Foulis 
and P. F. Holmes, London. 

15 169. Winpows of Carriace Doors, H. Hordley, 
London. 

15,170. Typg-writine Macuines, R. Toepper, London. 

15,171. Drymye and Oxipisine Stockineas, O. Duck- 
worth and E. M. Tucke, London. 

15,172. BicycLe AtracuMent for LEARNERS, W. Atton, 
London. 

15,173. Stoves, H. C. Ostermann, London. 

15,174. ALTERNATE CURRENT Morors, L. B. Atkinson, 
London. 

15,175. Vapour Bata Apparatus, 8. Maschke, 

mdon. 
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15,176. Spray Dorosers, J. Scheffler, London. 

15,177. Battooxs, D. Graham, London. 

15,178. Lames, E J. Piper, London. 

15,179. Bicycies, R. Clegg and 8. C. Thompson, Man- 
chester. 

15.1°0. Dress Guarps, M. J. Abrahall and H, Cureton, 
Birmingham. 

15,181. Connectina Link for Cuatns, G. Parkes, Bir- 
mingbham. 

15 182. Frames for Preparinc Mareriats, P. Shaw, 


Bury. 

15 183, Writina Alp for the Biinp, J. A. I. Southwell, 
Dorchester. 

15,184. Fotprnac Leos, J. W. Carr and G. Creaser, 
Scarbot 


roug 
15,185, Strop, A. H. Rodgers, Sheffield. 
15,186. Inpicatina Levet of Fiuips, J. E. Whiting, 


London. 

15,187. SPIRAL-HEADED Mop Nal, L. Collett, Nant- 
wich, 

15,188, Drrect-actine Steam Pumps, R. Richardson, 


van. 

15,189. CLutcH for Hotpine a Broocu, F. Tomlins, 
London. 

15,190. Ketrte Hotper Sranp, E. H. Toulmin, 
Wotton-under-Edge. 

15,191. Winvow, E. A. Radclyffe, Birmingham. 

15 192, Pwgzumatic Crutcs, W. Pilling and A. Walms- 
ley, London. 

15,198. Opricat Squares, R. 8. Smith, Manchester. 

15,194. Brake MecuHanism for VEeHICLEs, W. Lay- 
cock, Sheffield. 

15 —_ Braxey Prevestion Speciric, J. Livingstone, 

0a 
15,196. Jomsts of EARTHENWARE Pipes, J. Farley, 


mdon. 
15,197. Evaporators for OpTaintnc Common Sa tr, T. 
Scott, London. 
15 198, Cotuar Srup, J. Beaton, Dorset. 
— Tire Removers for Duntop Tires, J. W. Law, 
eC n, 
15 200. VentTiLaTion of Sewers, &c., J. J. Smith, 


London. 
15,201. Topacc> Pipzs, Kippax Bros,, Ld., and L. 
Kippax, London, 











15,202. Marrress Sturrina Macuinss, E. N. Stephen- 
son and D, Hunt, London. 
15,203. Tgacuinc Geomerery, &c., T. Hutton, Liver- 


15,204. Cycie3, B. C. H. Cadot, Liverpool. 

15,205. Mup Guarp or 8u1e.p, H, 8. Grant, London. 

15,206. SappLeEs. A. de Thierry, London. 

—.. Spring Bep Borroms and Sia, P. Fraser, 
mdon. 

15,208. GanmenT Supporters, W. B. Rand, London. 

15,209. Wincues, G. L. Alward, Grimsby. 

15,210. Larugs for IRREGULAR Suapes, H. W. N. Cole, 


on. 
15,211. Fitters, J. M. Davidson, London. 
15,212. —— Open Tins of Provisions, R, T. Cooke, 


15,218. ABDOMINAL Betts, A. Apitz, London. 
15,214. Preomatic Tire and Kim, T. Clifford-Jones, 


on. 

15,215. Tecearapnic Printinc Apparatus, C. L. 
Buckingham, London. 

15,216. ELecrric Licutine ATTAcHMENTS, F. A. Webb, 


ndon. 
15,217. Lire poats, R. Haddan.—(@. Bluemcke, United 
Sta 


3. 
15,218, Crracusgs, H. H. Lake.—(P. Busch, G.rmany ) 
15,219. Staves for Barrets, H. H. Lake.—(The Ameri- 
can Barrel State Machine Company, United States.) 
15,220. PHotooRaPHic MaGazine CaMERaS, J. N. Wigle, 
London. 

15,221. Srgam Enotngs, J. T. Halsey, London. 

15,222. Currmna Martcu-spiints, H. H. Lake.—(The 
Continental Match Company, United States ) 

15,223. Marcu-spiints, H. H. Lake.—(The Continental 
Match cay oo United States.) 
15,224. Spoke for CvcLe Wueets, A. Whitehead, 

London. 
15,225. Etectric Brakes, J. Devonshire.—(W. B. 
Potter, United States.) 
15,226. Hay Rakes, J. H. Dugdale, London. 
15,227. Dryine MALrt, B. W. Valentinand W. D. Rock, 
London. 
15,228, Raisixc the TemPERATURE Power of FLAMEs, 
A. V. Newton.—(A. Nobel, France.) 
15,229. SusmaRine Guns, G. E. Hesse and N. G. de 
Foch, London. 
15,230. Cycies, B. Ljungstrém, London. 
15,231. HoLttow Watts, W. Buck, London. 
15,232. Preventina Escape of Gases, P. Mauser, 
ndon. 
15,233. BreecH-LoapiInc Botr Guns, P. Mauser, 
ondon. 
15,234. Game, D. Cow, London. 
15,235. Harrows, J. B. Jones, London. 
15,236. Keys for Fastentne Rartway Rais, W, Henley, 


mdon. 

15,237. Live Hopers, L. Hansen, London. 

15,238. Bor.ers, O. Imray.—(J. McGregor and J. L. 
Jackson, United States.) 

15,289. Dryine Corres, E. C. y Echeandia, London. 

15,240. Hetmets, R. Elsdon, London. 

15,241. Winpow Catcues, W. Blair, London. 

15,242. Corournina Matters, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

— ee or O11 Cans, R. H. N. Lindley, 

or. 

15,244. StuFFinc-Boxes, R. H. N. Lindley, London. 

15,245. Watcuts, EB. A. Cresson, London. 

15,246. INCANDESCENT Mantes for Lamps, 8. H. 
Crocker, London. 

15,247. BicycLe Stants N. A. Hiers, London. 

15.248, Necktie Fastener for Rotiina Cotiars, J. W. 

er, London. 

15,249, Eyeets, &c., A. Latham and J. W. Nourbourn, 
London. 

15,250, GRINDING ADJUSIMENTS, J. Robertson, London. 
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15,251, FarrteEap Rowers, C. D. Holmes, Hull. 

15,252. Manuracture of Cycie Frames, J. W. Small- 
man, Nuneaton. 

— Fastener for Lapigs’ Vetrs, L. Roberts, Brad- 
‘ord. 

15,254. Paopucrion of Gases from Hyprocarpon 0:13, 
R. E. Middleton, London. 

15,255. Presgrvine Foon, 8. Griffin, Bith. 

15,256. Firtines for Sash Frames of Winpows, G. 
Anderson, Glasgow. 

15,257. Stop for Jormers’ Bencues, J. Crossley, 


lax. 
— VeLocipepE Sappies, F. Mousley, Perry Barr, 


8. 

15,259. Dynamo Exectric Macutnery, M. 8. Pick- 
stone, Manchester. 

15,260. ELecrro-mMaGnetic Separators, F. G. Robin- 
son, Liverpool. 

15,261. SaMpLE Casr, W. C. Adamson, Manchester. 

15,262. Inkine TyPE-wRiTER Ripsons, 8. J. F. Guibal, 
Liverpoo 

15,268, Steam Borters, G. Johnson, Glasgow. 

15,264. Concrete Pavina Siars, H. H. 
Sheffield. 

15,265. Steam Trap, J. R. Badger and W. Badger, 
Rotherham, 

15,266. Nicut Latcues, T. Foster, Birmingham. 

15,267. Macutnes for Sizina Coat, H. Heenan, Man- 
chester. 

15,268. INcaNDEscExtT Gas Lamps, F. W. H. Hempei 
and M. Gumpel, Glasgow. 

16,269. AppLiance for Horses’ Feet, 8. C. Macklin, 
Weymouth. 

15,270. Ancuors, D. R. Downie, Newcastle-on-Tyne. 

15,271. Drawrnes and Brocxs for CoLour Printine, 
H. Fermot and A. B. Read, London. 

15,272. Breakinc and Scotcnino Macuiye, T. 
Burrows and D. E. Radclyffe, London. 

15,273. Junctions of Corsicr Poies, F, Skett and 
J. G. Hall, Birmingham. 

15 274, Tankers, O. Hanks, London. 

15,275. Evastic Spokes for Wueexs, 8. Noble and J. 
Tucker, London. 

15,276. Ftecraic Merers, E. P. Allam, London, 

15,277. Wincues, J. Inches and 8. Barber, London. 

15,278. Vatves, J. Raab, London. 

15,279. Vatve, C. Courtney, London. 

15,280. Extractine ALuminium, J. J. E. Mayall and 
F. O'Connor Prince, London. 

15,281. Fastewrne of Broom Staxes, R. T. Cooke and 
H. H. Bigland, Cardiff. 

15,282. Tow Heap, D. Stretch, Liverpool. 

15,283. TREATING WASTE (MATERIALS, J. H. Lester and 


“Hodkin, 





T. E. , 
15.284. Varnyino Revo.otions of Suarrs, F. Wright, 
on, 
15,285. Opgntna Metau Cans, 8. Brown and F, Kerby, 


London. 

15,286. Fitinc Devices for Papers, F. W. Schafer, 
London. 

15,287. Firepars, E. F. Paddon, London. 

15,288. Execrric Crocxs, H. H. Lake. — (Socié!é 
Anonyme Ia Précision, Belgium.) 

15,289. Frames of Bicycuss, H. F. Vale, Birmingham. 

15,290. Prorectors for Button-no.es, T. J. Tomlin- 
son and J. Willan, London. 

15,291. Furnaces for Srgam Generators, W. Lin- 
holdt, London. 

15,292. Gatvanic Batreries, H. Tipping and J. 
B. Hamond, London. 

15,293. APPLIANCE to Prevent Boats Capaizino, W. 
E. Carmont, London. 

15,294. Priminc Toprs for Provectires, A. V. 
Newton.—(A. Nobel, France.) 

15,295. ItLummwaTine Bopres for Evectric Licutixe, 
E. J. Constam and L. Gaster, London. 

15,296. Stamp Batreries, C. Raleigh, London. 

15,297. Fiuterina Liquips, 8. Stroh, London. 

16,298. Automatic REGULATOR to Steam Boi.ers, M. 
Beckley and C. E. Bocquet, London. 

15,299. Fasteners for Wimpow Sasurs, The Simplex 
Window Fittings Company, Limited, and P. Daw, 
London. 

15,300. UmBrewuas, E. Peasgood, London. 

15,301. ELecrric Expiopers, H. V. Keeson, London, 














aigee Semeeeey for Borer Fives, &c., G. R. Ford, 


on. 

15,808. Scissor SHarpener, G. R. Ford, London. 

15,304. Cottectina Dirt in Steam Boi.ers, G. R. 
Ford, London. 

15,305. Biow-pipz Supports, G. R. Ford and D. 
Alexander, London. 

15,306. ToiLer-PAPER Howpgrs, J. Lucas, London. 


15,307. Casn Inpicators, H. G. and ©. F. Walter, 
ondon. 
15 308. Foot-rests and Brakes for Bicycizes, J. 


Higson, London. 

15,809. Frxuna the Sapp of Bicyc.ies, C. G. Winter, 
London, 

15,810. Ienrtina the Compustipte CHARGES in Gas 
Enoines, A. Shuttleworth, F. Shuttleworth, and P. 
Deed, London. 

15,311, OnNaMENTING FurniturE, &c., A. Kenley, 
London, 

15,812. Naw Correr, A. G. Macklin, London. 

15,813. Sarety Lamps, J. C. Woodside, London. 

15,314. Cuip for Currs, A. Fenwick, London. 
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15,815. Gas Cocks, J. F. Le Page, Salford. 
15,316, Fastenines for Suir Srups, J. Clayton, Liver- 


15,317. Construction of Heatina Apparatus, C. G. 
Waliis, Uttoxeter. 

ig orm SUSPENDING Trousers, H. G. Hoffmann, 

ndon. 

— Iron Fenctna Stanparps, B. Beard, Liver- 
pool, 

15,320. E. A. Lake, 
Hastings. 

15,321. Fipreisinc Paper Materias, J. A. London, 
B. Cawthorn, and D. N. Bertram, Glasgow, 

15,822, Beating MATERIALS, J. A. London, B. Caw- 
thorn, and D. N. Bertram, Glasgow. 

15,328. WasHine Macuines, J. T. lis, Glasgow. 

15,324. Bicycie Rests, J. W. Thompson, Manchest 

15 825. Supportinc Rain Water Gortrers, C. J. Shaw, 
London. 

15,326. GaLvaniserRs’ Fiux Sximminas, A. Wolf and 
W. 8S, Blythe, Manchester. 

15,327. Macnines for WasHino C.LotHes, E. White, 


PortaBLeE LAWN AWNING, 





ax. 

15,328, Manuracture of Stays, E. T. Whitelow and 
J. Sampson, Manchester. 

15,329. Or, Motor Eno:n ks, W. S. Payne, Halifax. 

15,330. Writinc Desks, W. H. Gray and J. B, 
McGillivray, Glasgow. 

15,331. Epce Serrmxc Macuines, 8. J. Pegg, 
Leicester. 

15,332. Manvuracturs of Sewino TaReabs, M, Williams, 
Wigan. 

15,338. Roorixe TiLes, C. Bush, Liverpool. 

15,334. Hanp Lamps, C. Tennett and H. Leggott, 
Bradford. 

15,335. Rossin Winpinc Frames, F. Hollins, Preston. 

15,336. Rope Havutace, W. Gration and H Burgin, 
Eckington. 

15,337. BLowixsa Keyep Winp Instruments, G. Rydill, 
Dewsbury. 

15,838. Etecrric Arc Lamps, R. H. Barnett, New- 
castle-on-Tyne. 

15,339. FLusHine Cisterns, M. J. McNamara, Birming- 


15,840. Buckies, J. B McConville, Birmingham. 
15,341. Camp for Cycuz Ssppies, A. E. Brady, Bir. 
mingham. 
15,342. Kwitrinc Macuine3, W. T. Rowlett, Leicester. 
15,348. ELucrricat Conpuctors, H. Hirst, London. 
15,844. Corsets, G. M. Gibbs, London. 
15,345. Coin-FREED Apparatus, J. G., F. G. and G. T. 
Galley, London. 
15,316. Seir-aryustins Door-mat, J. H. Salkeld, 
ndon. 
15,347. VutcantsaTion of InpDiIA-RUBBER ARTICLES, O. 
Dreyfus, London. 
ag ro Lamps for Hypro-carpon Oits, A. Kiesow, 
ndon. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette, 


539,919. Curr Breaker, S. J. Leonard, Montgomery, 
Pa.—Filed February 15th, 1895, 

Claim.—(1) In combination with the main frame 
and cutter; the weighted lever pivoted to the main 
frame ; a rigid continuous chip breaker pivoted to the 
under side of the lever by a slotted connection; and 
the cushion interposed between the chip breaker and 




















the lever, whereby the chip breaker may bodily rise 
and fall and rock laterally with reference to the lever. 
(2) In combination with the main frame and cutter; 
the weighted lever pivoted to the main frame; the 
chip breaker H provided with slotted ears J; the 
hinge rod K carried by the lever and passing through 
the ears; and the cushion interposed between the chip 
breaker and the lever. 


539,844, Sream Borrer, L. Wilson, Louisville, Ky.— 
Filed November 13th, 1894. 


Claim.—(1) The combination of a tubular boiler pro- , 


vided with a top steam dome at one end and a neck 
portion extended from its upper side at the end oppo- 
site the dome, a squared U-shaped water jacket casing 
embracing the lower side of the boiler and attached to 
diametrically opposite sides thereof, said water jacket 
casing being provided with opposite end water jacket 























portions, one of which is disposed flushed with and 
connected with one end of the boiler, and the other of 
which end water jacket portions is spaced from one 
end of the boiler and is connected at its upper end to 
said boiler neck to enclose in a combustion chamber at 
one end of the boiler stay connections between the 
inner and outer walls of the water jacket, a smoke 
box supported entirely within the boiler at the end 

posite the busti hamber and directly under 
the end steam dome, the return flues connecting the 
smoke-box and combustion chamber, and the stack 
connected directly to the oe of the smoke-box and 
oma: i ter through said steam dome to provide 
or iy ws ting the steam in the latter. substantially 
as set forth. 











539,728. Compounp Sram Ena: A. W. 
Big Rapids, Mich.—Filed August din 1Wo4e 
Claim.—{1) In a compound steam engine, the combi. 
nation of a steam chest, a cylinder composed of two 
chambers of unequal size, an oscillating piston sup- 
rted on a shaft: bape yee wy intermediate said cham- 
rs, and having its shorter end fitted in the smaller 
chamber and its longer end in the larger chamber 
ports connecting the steam chest with the smaller 
chamber upon opposite sides of the piston, an oscillat- 
ing valve arranged in said steam chest for alternately 
admitting steam to raid ports, ports arranged inter. 
diate the two chambers of the cylinder upon o 
site sides of the piston, oscillating valves contro 
said ports for alternately conveying steam from the 
smaller chamber to the larger, and means for simu)- 
taneously operating the valves in the steam chest and 
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intermediate ports, substantially as described. (2) In 
a compound steam engine, the combination with a 
cylinder of two chambers o! qual size, 
a piston oscillating in said chambers, a steam chest 
connected with the smaller chamber on opposite sides 
of the piston by ports, an oscillating valve 6 journalled 
on a valve stem L io said Lory valves Mand N con- 
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trolling ig said on opposit 

sides and provided with valve stems 25 and 26, cunnect- 
ing arms D, E, connecting said valves and the valve in 
the steam chest, an arm F connected to one of said arms, 
a drive shaft, an excentric 39 mounted on the drive 
shafc, the excentric rod 38 actuated thereby, and a 
rocking arm 40 connected at one end to the excentric 
rod and at its other end to the arm F, substantially a 
describ.d. 

540,251. Hancer vor PLoves Wuer:s, F. Hamachek, 

Kewaunee, Wis. —Filed June 25th, 1894. 

Claim.—{\) The combination in a plough wheel 
hanger, of a standard having a part K, with a flat 
vertical face and an elongated aperture M_ there- 
through, a stud axle H having an annular flange at 
its inner end bearing against the part K and a lug N 
that enters the aperture M, and prevents rotation of 
the stud axle on the standard, a cap R bearing against 
the outer end of the stud axle, and a bolt provided 
with a nut, which bolt is faced near its head to fit 
corresponding apertures in the cap and stud axle, and 
preventing rotation of the parts, said bolt passing 
through and securing the stud axle and cap detach- 
ably to the standard, substantially as described. 
(2) The combination in a plough wheel hanger, of a 
standard having a terminal part K, provided with flat 
vertical faces on both sides and an elongated aperture 

















therethrough, opposite laterally projec’ hoods 
above the part K on both sides of the ae oe a stud 
axle having an annular flange at its inner end bearing 
| against the flat part K and a lug N that enters the 

elongated aperture in the part K and prevents rota- 
, tion of the axle, & cap R bearing against the outer end 
| of the axle, abolt passing through the cap, the axle, 
| and the standard, securing the axle and cap detach- 

ably to the standard, and having means by which the 
cap and bolt are made non-revoluble with the axle, 
and a wheel mounted on the axle, the hub of which 
wheel bears only against the axle and the cap, and is 
covered and protected at one extremity by the hood 
on the standard, and at the other extremity by the 
cap, substantially as described, 


540,262, Scarrotp Securine Device, J. L. Lightner, 
Knoxville, [ll.— Filed March 12th, 1895, 

Claim.—(1) A scaffold locking device, consisting of a 
yoke, one arm of which is provided with a swinging 
plate, the be perayy end of said plate being formed 
with a slot at right angles to its length, and arranged 
to embrace the other arm of the yoke when said plate 
is swung to —_ Peers said yoke being provided 

with s 





at its free ends uitable tightening or locking 


540,262 
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devices, (2) A scaffold securing device consisting of a 
yoke provided with a plate formed with an opening 
at one end, a slot at its other end, and u key-plate for 
rding said slot, said P rscer being provided at its 
ree ends with suitable tightening and locking devices. 
(3) In a scaffold structure, a bar supported at one end 
by a hook excentrically pivoted to a — in combina- 
on with a device for securing said bar to the scaffold, 
as shown and described, 
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THE IRON AND STEEL INSTITUTE. 


st impression we brought down our report of 
ae poche of the Iron and Steel Institute at 
Birmingham to Thursday morning. On Thursday morn- 
; ‘ness began at 9.80, and papers were read or 
ing business Degen eee “ 
taken as read on ‘ Nickel Steel,” ‘Small Cast Ingots, 
and on “Cooling Curves and Tests of Cast Iron.” 
By far the most interesting of these was Mr. Wiggin’s 
aper on nickel steel, which will be found in full on 
another page. No attempt was made to read the paper 
in abstract, or to cut the discussion short. All the time 
available was allowed, yet it is by no means improbable 
that several members will have something to say in the 
“Transactions ” on the questions raised. 

The discussion was begun by Mr. James Riley, who 
availed himself very properly of the opportunity to 
correct certain mistakes which Americans labour under 
concerning the invention of nickel steel. They con- 
stantly fall into the error of believing that in the 
United States originates everything that is metal- 
lurgically good, and they are fostered in this belief 
by the too great reticence of English metallurgists. 
who keep silence when they ought to speak. Mr. 
Riley pointed out that as far back as 1889 he had 
written a paper, the existence of which seems to be un- 
known in the United States, directing attention to the 
great value of nickel as an alloy for steel. He said that 
no doubt if Colonel Jacques and Mr. Davenport were 
present they would be the first to acknowledge what 
he—Mr. Riley—had done. He was pleased that Mr. 
Wiggin’s paper was a corroboration of almost every point 
he made in the paper which he read before the Institute 
in 1889. There were two points, however, in which 
they disagreed—namely, on the matter of welding and 
the extent of the non-corrodibility of the metal. Mr. 
Wiggin’s experiments were not quite corroborative of his 
own as to the extent of non-corrodibility. They agreed 
that the nickel steel was less subject to corrosion than 
ordinary steel, and that was an admirable quality in 
steel; but his tests did not prove that to exist to the 
extent Mr. Wiggin thought. They were altogether in 
disagreement as far as the welding properties were con- 
cerned. He had not found that nickel steel welded 
readily—in fact, his impression was that the presence of 
nickel was detrimental to that quality, and he doubted if 
it was possible to make a satisfactory weld at all. With 
regard to the use of the metal, perhaps more had been 
done with it than had been apparent. He did not think 
they might reasonably expect that nickel steel would be 
used, at all events for a considerable time to come, in 
constructing the hulls of ordinary vessels, but in the con- 
struction of vessels of a special type for war, or vessels 
like the Lucania and Campania, where money was not a 
great object but safety was everything, then he thought 
it was probable nickel steel would be used. He was 
astonished that boilers were not more largely made of 
nickel steel in this country. When the Lucania and 
Campania were being constructed, he pointed out that if 
the boilers were made of nickel steel there might be a 
saving of some hundreds of tons in each vessel, or a still 
higher pressure might be used and greater economy 
might be obtained in working the engines. He was glad 
to know that attention had been turned in that direction, 
and that several vessels had been built in which the steel, 
the material used in the construction of the hull, had 
fulfilled all the tests referred to by Mr. Wiggin. 

Mr. Beardmore thought that in nickel steel they had a 
most valuable metal which very few people seemed to 
have studied. If marine engineers realised the very 
superior metal they had in nickel steel they would con- 
sider in what way they could use it. For the last two 
years he had been making nickel steel in considerable 
quantities, and he had found the metal in every way to be 
most reliable and uniform. The results which he had 
obtained in the testing house had been very satisfactory, 
and he was at the present time engaged in preparing a 
series of tests from plates from lin. to 14in. in thickness, 
with the view of placing the results before Messrs. Lloyd 
and the Board of Trade, in order that they might consider 
the desirability of adopting the material for boiler-plates. 
The nickel steel he had been making was entirely for 
armour-plate work, and he did not know that it had been 
used for anything else in this country. 

Mr. Head said that recently he was taken through the 
Homestead Works of Mr. Andrew Carnegie, where he 
saw the manufacture of armour-plates of twenty-five tons 
weight. The nickel alloy used had 3} per cent. of nickel. 
The cost of the alloy, he was told, was not more than 
about £7 per ton, and therefore it did not seem to be 
an extravagant cost when they remembered that the work 
was being done in America. 

At this stage of the discussion a most instructive thing 
took place. the present day it is the practice to esti- 
mate the constructional value of all metals by the story 
told by the testing machine. The much-despised practical 
man, however, knows that the testing machine can tell 
him nothing whatever concerning certain conditions which 
determine very largely the adaptability of given metals to 
particular purposes. Mr. Windsor Richards struck a note 
of warning by stating that at the works of the Bethlehem 
Company, the great rivals of Mr. Carnegie in the manu- 
facture of large armour-plate forgings, nickel steel was 
largely used. He was shown a 100-ton ingot, which was 
being forged under a 10,000-ton press. Whilst watching 
the forging, he observed a very thick scale on the ingot, 
and that ‘scale kept rising continually. When ordinary 
steel was being forged, the scale was got rid of, but in 
nickel it clung tenaciously to the metal, and made a very 
rough surface. It was probably owing to that that there 
had not been that extension of the use of steel plates in 
shipbuilding that Mr. Riley had anticipated. He men- 
tioned that very troublesome disadvantage, so that Mr. 
Riley and others who had used nickel steel in plates 
might, perhaps, be able to account for its not making the 
progress expected. Here, then, we see that account was 
taken of a matter about which the testing machine would 











be silent. The chances are that it is owing to this scale, 
or rather to the fact that it cannot be fluxed off with 
sand, that a good weld cannot be made with nickel steel. 

Mr. Thompson, of New York, began by a somewhat 
lame apology for the silence of Americans concerning 
Mr. Riley, by saying that they no more thought of using 
Mr. Riley’s name in connection with nickel steel than 
they did of Bessemer’s when they talked of a converter, 
a statement which Mr. Riley received with a smile. Mr. 
Thompson then went on to say there was no doubt the 
American Government had taken more interest in the use 
of nickel steel than any other of the great Governments of 
the world, and in so doing had encouraged the steel 
makers to use it not only for Governmental but for 
private purposes. In the United States nickel was being 
used for armour-plates, for the barrels of small-arms, for 
large guns, for wire for torpedo-netting, and it was also 
being used in the construction of-vessels. The Steel 
Board of the Navy Department had recommended that 
the entire hulls of the new battle-ships now in course of 
construction should be made of nickel steel. Nickel steel 
was also being largely used in Russia, France, and Ger- 
many, and it seemed almost as if England knew how to 
produce good things, but was not quite ready to put them 
into practical use. 

Mr. Milton, as a representative of Lloyd’s, denied that 
the use of steel in place of wrought iron met with long- 
continued opposition, as suggested by Mr. Wiggin. The 
great use of steel in shipbuilding in this country and the 
world was to some extent due to the encouragement given 
by Lloyd’s Register to its use ; and if nickel steel had all 
the qualities it was said to possess, Lloyd’s Register 
would be very pleased to consider the points, and if they 
were satisfied with them, would welcome the new 
material. 

Mr. Snelus was quite prepared to believe that nickel 
steel would not corrode as fast as other steel. He thought 
the corrosion of an alloy depended almost entirely on the 
metals which entered into the composition of that alloy. 

Sir Henry Wiggin said the interest he felt in the 
question was rather of a patriotic character. If nickel 
had so largely increased the strength of iron he should 
like to know why it had not been adopted by the English 
Government in the building of ironclads. England 
possessed great scientific knowledge, and was one of the 
first metallurgical countries in the world ; and seeing that 
other countries, America, France, Germany, and Russia, 
were using the alloy very extensively, it seemed strange 
that England had not adopted the use of a metal which 
appeared to be so very valuable in consequence of its 
great resisting power. He did not know whether any 
Government oflicial was present and would give them 
some explanation. 

Mr. Windsor Richards, in reply to Sir Henry Wiggin, 
said that Sir William White went carefully into the 
matter before he decided on the merits of the two kinds 
of steel, and they might rely upon it that he adopted the 
one he considered best in the interests of the country. 

Mr. F. W. Paul challenged the statement that nickel 
was better than ordinary steel up to three-eighths of an 
inch. Ordinary steel, he contended, would give as good 
results as nickel steel. 

After some remarks by Mr. Turner, Mr. Nursey, and 
Sir John Alleyne, a vote of thanks was passed, and Major 
Smith-Casson read a paper on the production of small 
steel ingots, which we give in full in another page. The 
paper was followed by a somewhat hurried discussion, in 
which Messrs. Snelus, Webb, Walker, and others took 
part. Nothing was said, however, of muchinterest. The 
general feeling was against small ingots and in favour of 
large. It was much more economical to make a big 
ingot than a small one, and it was pointed out that the 
smaller the ingot the harder it was, and the greater the 
labour per ton required to cog it down. The small ingot 
might be of use under certain conditions, such as those 
stated at the outset by the author; but after all it was 
doubtful if, under those cbnditions, it would be profitable 
or possible to carry on steel works in competition with 
the great establishments met with elsewhere. 

The other papers on the list having been taken as read, 
without discussion, the President, Sir David Dale, pro- 
posed, in excellent terms, votes of thanks to the various 
members of the reception committee, the railway com- 
panies, and others. Various other complimentary votes 
were passed, and the meeting terminated. 

It is right to say here that nothing could exceed the 
hospitality shown by the members of the Reception Com- 
mittee, both as a body and individually, to their guests. 
The reception given by the Mayor in the Council House 
and Art Galleries on Tuesday, and the splendid féte given 
on Wednesday night in the Botanical Gardens, Edgbaston, 
will not be soon forgotten. On Wednesday afternoon an 
excursion took place to Stratford-on-Avon, and on Friday 
to Kenilworth, the visitors being received in the evening 
by the Earl and Countess of Warwick at Warwick Castle. 

It is impossible to deal at any length with all the visits 
which took place to works in the neighbourhood. We 
have already noticed three. Not the least noteworthy 
place thrown open was 


THE GOVERNMENT SMALL ARMS WORKS, SPARKBROOK. 


It is constantly stated that the Government refuses 
to give information concerning the manufacture of small 
arms. The statement is like but too many of the com- 
plaints urged against Government officials—untrue. On 
Wednesday afternoon the small arms works at Spark- 
brook were thrown open to members of the Iron and 
Steel Institute. Yet, strange to say, only one member 
availed himself ofthe privilege. Lieut.-Col. Barker, R.A., 
the superintendent, had provided guides, and taken pre- 
cautions that all the processes of manufacture and repair 
should be seen; so that the result was somewhat dis- 
appointing. 

On various occasions the works have been described in 
more or less general terms. To deal with them in detail 
would occupy a great deal of space. Indeed, the opera- 
tions are so numerous and so multifarious that a book 








rather than a newspaper article would be needed to do 
the subject justice. 

The two great establishments for the manufacture of 
rifles are the Government Royal Small Arms Factory, 
Sparkbrook, and the Birmingham Small Arms Co., 
Small Heath, the latter being the largest private firm of 


this nature in the United Kingdom. It was also 
thrown open to the members of the Iron and 
Steel Institute, about fifty of whom availed them- 
selves of the opportunity. The Royal Small Arms 
Factory, Sparkbrook — which was purchased by 
her Majesty’s Government from the National Arms 
Co. in 1885—consists of two large well-ventilated 
blocks of buildings, located in Sparkbrook on the edge of 
the Birmingham and Warwick Canal. It is capable of 
employing close on one thousand men. These works are 
now divided into two factories—one for the manufacture of 
the magazine rifle, and the other for the repairs of arms 
of every nature in the service, such as rifles, pistols, 
swords, bayonets, lances, and cutlasses. These weapons 
when they become damaged are sent in for repair, and 
all the rifles of the militia and volunteers are received at 
stated periods to be overhauled and re-browned. 

The number of arms and components thus dealt with 
is very considerable, and over 700,000 passed through the 
factory during the last twelve months. The manu- 
facturing department is kept quite distinct in all its 
details and processes from the repairing side, and a 
separate system of accounts is maintained. The two 
departments are under a military superintendent, who is 
the representative of the Director-General of Ordnance 
Factories in Birmingham. The manufacturing portion of 
the works—which uses over 1000 machines, arranged in 
a series of the exact order of operations required, com- 
mencing at rough forging—is engaged at present in the 
supply of the much-abused and also much-praised maga- 
zine rifle, which weighs about 9} 1b. The diameter of the 
bore is ‘303in. The raw material is supplied by various 
firms of contractors, and all the operations of manu- 
facture, of which there are over 1000 to every rifle, are 
carried out in the factory. One of the chief features in 
the manufacture of this weapon is what is ¢alled the 
‘* Interchangeable System,” that is to say, the rifle is 
built up of separate parts—94 in number—which are so 
exactly to gauge that they can be transferred from one 
rifle to another, or from store to any rifle, with hardly any 
adjustment. 

‘The advantages and disadvantages in the use of this 
weapon in the English service have been too frequently 
discussed elsewhere to be treated here, but we may 
briefly mention what are its characteristics and use. 

The projectile leaves the muzzle with a velocity of about 
2000ft. per second, and can travel more than two miles. 
The gun is sighted up to 2800 yards, at which distance 
the tiny projectile, weighing only 215 grains, proves to be 
a formidable missile. ‘The propellent used is the smoke- 
less “‘ powder,” cordite, 30} grains of which have displaced 
the original pellet of black gunpowder, which weighed 
about 71 grains, and which gave a much higher chamber 
pressure in the rifle and a lower velocity to the bullet 
than the cordite. The discharge is almost altogether 
smokeless, producing hardly any recoil, though it cannot 
be claimed to be noiseless, as was at one time popularly 
supposed. 

The introduction of this arm to the British service, 
with the many strikingly new features which it presented, 
has given rise to a volume of criticism, hostile and 
friendly, which has not often been exceeded when a new 
weapon has been brought to the notice of the public. 
The smallness of the bore, the length of range, the provi- 
sion of a magazine containing ten cartridges, the bolt 
action, the lightness of the barrel, and the various details 
of the new manufacture, would each in itself furnish a 
volume if all the opinions and discussions in connection 
with it were recorded. 

With the exception, however, of recent reports from 
Chitral of the want of “stopping power” of the very 
small bullet, and the much-discussed question of the 
wear and tear of the barrel, attributed—and we think 
incorrectly—solely to the use of cordite, the generally 
sound common sense of the British public seems to be 
asserting itself in acknowledging that the rifle is in the 
forefront of the arms of the day, and is about as good a 
weapon as up to this date could be placed in the hands 
of an English soldier. 

As regards reports from Chitral, the information at 
present to hand is hardly suflicient to justify a definite 
conclusion ; but the well-known experience of sportsmen 
when shooting game would indicate that the “ stopping 
power’ of a very small bullet with a dangerous enemy 
at close quarters—unless hit in a very vital part—would 
notbe as satisfactory as might bedesired. Again, as regards 
the destructive effect of cordite on the bore of the rifle, 
which has on various occasions been hugely exaggerated, 
this difficulty has apparently been completely overcome 
by the recent alteration in the rifling, which has now 
been approved and adopted—a change which consisted 
chiefly in making a deeper groove and a wider land, no 
alteration in the ammunition being necessary. The 
manufacture carried on in both factories at Birmingham, 
and at the large establishment at Enfield, is very similar 
in most of its details, although slight differences exist in 
the production of the mild steel barrels. At Enfield they 
are rolled, and in Birmingham hammered and forged 
from cylindrical bars into the solid form of the barrel, 
which is bored in later operations from end to end. 

It is curious to see the solid steel barrels revolving at a 
rate of 1200 revolutions per minute, attacked at both 
ends by the fragile looking drills which complete the 
perforation of 30in. of steel in nearly 20 minutes, the size 
of the perforation being under °303 of aninch. When the 
drills arrive almost at the centre, one is withdrawn, and 
the other advanced until the intervening disc is removed. 
The marvellous accuracy with which these drills work is 
attested by the fact that out of about 30,000 rifies pro- 
duced in one factory there has not been an instance of 
the drills working obliquely and spoiling a barrel. 
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This accuracy is maintained in all the processes, and 
when a barrel is finished bored, it is so true to dimensions 
that a plug-gauge placed vertically in the muzzle will be 
retained there by the air, if the finger be pressed tightly 
on the breech, and will, owing to the elasticity of the air, 
if sharply pressed and then released, spring back out of 
the muzzle. When, however, the finger is removed from 
the other end of the bore, the plug-gauge drops freely 
through. 

To the visitor, and those untrained in this particular 
work, it is a source of amazement that the slightest faults 
in the bore of a barrel can be so readily detected; and 
secondly, that they are capable of remedy by such means. 
But the fact remains nevertheless that no machine yet 
designed can equal in accuracy the results obtained as 
regards straightness by the skilled “setter.” 

The diameter of the bore is, as we have said, *303in., 
approximating that of an ordinary “ blue pencil’ when 
new. Figs. 1 and 2 show the cartridge full size. On 
another page will be found an engraving of the rifle. 
This has already appeared in our pages, but it will be 
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LEE-METFORD MAGAZINE RIFLE AMMUNITION 


found useful now for reference. A certain amount 
of wear and tear takes place, and to keep the bore 
in ccndition it is from time to time “lapped out” ina 
way which we shall explain presently. This lapping 
slightly increases the bore, but an augment of *003 of an 
inch is allowed ; that is to say, a rifle with a bore of *306 
is still serviceable. After that it may still be retained in 
service for practice, but it must be fired with special ammu- 
nition provided with a wad. The charge consists of 80°5 
grains of cordite. Cordite precisely resembles catgut, and 
is brown in colour. Take the strings ofan ordinary lawn- 
tennis racket, of the finer kind, cut them up into lengths 
of about 1}in., and pack them into a pencil guard, or the 
barrel of a large steel pen, just as many straight 
lengths as the tube will hold comfortably, and an 
excellent idea of a cordite charge will be obtained. 
The bullet weighs 215 grains. It is of lead, sheathed 
outside with a thin tube of a special alloy of 
copper and nickel. The rifling does not consist 
of grooves in the ordinary sense, but of a number of, so 
to speak, flats. They have a depth of but ‘004in. and a 
width of :023in.,and can only be seen by looking through 
the barrel in a good light. The length of the barrel is 
80in., and the twist of the rifling, which is left-handed, 
or “with the sun,” is one turn in 10in., so that the 
bullet makes three complete revolutions in traversing the 
barrel, and the rifle will kill a man at 2800 yards, 
and it is sighted for this range. The muzzle velocity 
is 2000ft. per second. The trajectory is, we believe, 
the flattest known with small arms. The chamber 
pressure is 15 tons on the square inch, and the weight of 
the rifle complete is 91b. 10 oz. There are in each rifle 
94 separate pieces, and the making of these involves 
1040 different operations. The metal used is iron, brass, 
and crucible, mild and spring steel. The brass is used 
for the butt or shoulder plates, and the only piece 
of iron is the long bolt, which, passing up through the 
stock, secures that to the rest of the rifle; for it must 
be understood that the wooden part is in two separate 
portions, divided from each other by the frame which 
contains the breech action. 

Without, as we have said, going into details, we can, 
we think, supply our readers with a fairly complete 
notion of the way in which the rifle is made. To begin 
with the barrel—that is made from round bars of a special 
steel made to a careful specification and of very high 
quality. These bars, about 18in. long and l}in. in 
diameter, are heated and worked under a steam tilt 
hammer to the proper length and diameter. The hammer 
is an ordinary quick action steam hammer of small size. 
The anvil carries a swaged block with semicircular 
grooves of different diameters, and the tup of the hammer 
has corresponding grooves. In these the steel is swaged 
or tilted down to diameter and length at a great pace. 
The bars are cut accurately to lengths, and “ spotted,” 
or, as we should say, centred at the ends for the lathe. 
The process of turning is rather curious, and is effected 
on special lathes, special arrangements being employed 
to steady the barrel and prevent springing under the 
pressure of the tool. The barrels are bored in machines 
which take three at atime. They are bored from both 


ends at once, the drills being fixed, and the barrels revolv- 
ing. The drills have nearly flat boring ends ; soap and 
water are forced into the barrels by a small pumping 
apparatus, and a Jigger or shaker is fitted to the nozzles of 
the hose, drawing them backward and forward with great 
rapidity, an operation which, in some not easily explained 
way, greatly promotes the removal of the borings. Rifling 
is effected on acurious tool, the rifling rod being drawn 
out while the barrel is made to revolve by a vertical rack 
worked by an inclined plane at the side of the machine. 
The breech end of the barrel is screwed to take the breech 
block, which is the most important part of the weapon, 
holding as it does all the mechanism. 

Throughout the whole work of construction stamping 
plays an important part. The breech block is made from 
a thick rectangular bar by aseries of stampings under the 
steam hammer. The dies and gauges are usually three 
in number to each hammer, and the skill of the workman 
and the excellence of his tools result in the production of 
marvellously clean work. The block after being forged 
in the rough weighs about 5 lb., which is reduced by the 
various milling and drilling operations it undergoes to 
1lb. 2} 0z. in the finished rifle. There is one detail of 
this work which is so curious and interesting that we 
must depart from our resolution not to go into 
detail to describe it. The breech block is bored and 
screwed to receive the barrel, which screws into it. It is 
essential that when the barrel is screwed home the 
sight should be quite vertical. Now the length of the 
barrel and of the breech block are settled by 
gauges to the one-thousandth of an inch, and the 
screw thread on the barrel always starts at the same 
place. But it would be impossible to start tapping the 
body or breech block with suflicient accuracy to ensure 
the sight being vertical when the two parts were put 
together. Therefore, the thread is cut by a chaser and 
finished up with a plug tap. The chasing tool consists of 
a little milling head, about jin. in diameter, which 
revolves at a good speed, while the barrel also revolves, 
but on a different centre, travelling at the same time 
longitudinally, so that the cutter 
describes a spiral path. The ac- 
companying diagram will do more 
to make the action clear than a 
hundred words. A is a cross 
section of the breech block, and 
B the little rotary cutter. 

There is, it will be remembered, 
a sliding bolt in the breech block. 
This is made from the bar by stamp- 
ing, and is finally finished in avery peculiarlathe. There are 
certain ribs and projections on the bolt, and when the 
cutting tool comes to these it jumps back and then comes 
into work again. There are still in use lathes in which 
the work only makes a partial rotation, much as a flute 
does in the pole lathe used by flute makers, but the tool 
in which the work revolves constantly in the same 
direction is much more efficient, being quite automatic. 
The action is, of course, in a measure that of a pattern or 
‘“‘ former” lathe. 

To produce the finished body or breech block in which 
the bolt slides, no fewer than 130 operations are required, 
and a proportionate number of gauges is used to secure 
accuracy in the various stages of manufacture. It is 
necessary that certain portions of the body, as, for 
example, the surface in which the bolt slides, should be 
very hard, while the remainder is soft and tough. The 
local hardening is effected by a curious process. The 
finished body is first given a thin coat of plumbago 
to prevent scaling, and then it is fitted with a jacket and 
certain plugs to protect those parts to be kept soft. 
The camb recezs and other portions to be hardened are 
then coated with prussiate of potash and heated by a 
gas blowpipe to redness. The whole affair—body, jacket, 
and plugs—is plunged into oil, and those portions treated 
with the prussiate of potash come out dead hard. There 
is no warping or distortion. When cleaned the bolt will 
fit perfectly, though an error of about ‘O0lin. would pre- 
vent it from doing so. The carbon of the prussiate of 
potash is absorbed by the steel. The use of prussiate of 
potash for case-hardening is well known, but the interest 
in the operation we have been describing lies in the pre- 
cautions taken to prevent warping and to localise the 
hardening. 

After a rifle barrel has been made and rifled, even 
with the most perfect tool it is possible to produce, it is 
found that it is not dead straight, and to straighten 
barrels they go through the process known as setting. The 
setter has in front of him an anvil with a rectangular open- 
ing in the face, and a vertical bar or pillar, about 7ft. 
high, with a crutch or fork at the top. There is a 
window also high up in the wall. The setter rests one 
end of the barrel on the fork, and then looks through 
it at the line of a roof ridge opposite. If the 
barrel is quite straight, the line of light falling down 
the barrel will be also straight; if not, it will be 
crooked. The setter then, resting the barrel over the 
rectangular opening in the anvil, strikes it with a hammer 
weighing about 71b. The blow is delivered on the convex 
side of the barrel, and is repeated until the barrel is quite 
straight. The operation is one demanding the utmost 
skill and perfect training. No substitute has been found 
for the skilled workman. There is a small apparatus for 
testing the straightness of barrels in another way, the 
error being shown by a needle whose indications are read 
by a magnifying glass; but the services of the setter are 
needed all the same. 

The barrels are got up outside with emery and oil, in a 
machine which works half a dozen at a time up and down 
between wooden clams kept against the barrel by springs. 
The stocks are cut from walnut in former lathes. We 
have said that there are 1040 operations required to 
produce the 94 parts of which the rifle consists. We 
may, we think, be excused if we skip a number of these, 
and come to the assembling or putting together of the 
rifle. This is done by two men, one of whom puts 














together all the metal work while the other fits the whole 





into the wooden portion, that is to say, the stock proper 
and the grasp or front wood under the barrel. We timed 
the assembling of a rifle, all the parts, taken promiscuously 
out of store, being arranged in order on a bench. No 
adjustment of any kind was needed, and the rifle wag 
built up complete from its component parts in just ten 
minutes. The work was carried on at a quicker rate than 
is usual, because the men did their best and all the parts 
were arranged ready for them; but two men can easily 
enough put together four rifles an hour. 

The repair department is of considerable importance, 
To a large extent repair really means replacement, 
especially of the smaller portions, and some idea of the 
enormous quantity of work got through may be formed 
when we say that during each year about 700,000 small 
arms, rifles, pistols, swords, bayonets, and carbines are 
dealt with and repaired. The operations to be seen were 
stripping for lapping, lapping, stripping for repairs, 
assembling after lapping, browning, polishing, testing 
swords, &c., and breaking up unserviceable arms. The 
vigilance of the examiners is very great, for rifles are 
returned for repair when nothing is wrong save a speck of 
rust in the barrel, which only an experienced eye can 
detect. Lapping consists in putting the rifles into a 
series of vertical lathes, in which the barrels are 
worked up and down, revolving the whole time 
back and forwards; a rod inside covered with 
lead and moistened with emery and oil, follow- 
ing the rifling and cleaning it. At one time the 
rotation was effected by the rifling, but this was found 
to wear the grooves, and the rotation is now effected 
by a long screw acting on gear wheels. All arms which 
are condemned as past repair are thoroughly smashed up, 
the stocks being burned in the boiler furnaces, and the 
barrels, &c., beaten up under a steam hammer. The 
reason is that at one time the destruction was more 
nominal than real, and certain Jewish gentlemen 
having bought up a lot of old scrap, succeeded in 
getting enough sound parts to build up a very con- 
siderable number of weapons; because any part of any 
rifle will fit any other, and by getting a barrel here 
and a stock there, and so on, the work was carried out. 
The rifles were sold. If, now, a Continental Power went 
to war, and English made rifles were found in the hands 
of the enemy, we should soon hear about ‘“ perfidious 
Albion;” so very good care is taken that the scrap sold at 
Sparkbrook shall be really scrap and nothing else. 

A great deal has been heard about defective bayonets. 
An instructive object lesson was given, The bayonets 
are made of very excellent steel. Mr. Thomas Atkins 
understands a little about bayonet steel, but not every- 
thing. Two or three bayonets stood up on end over a 
bit of fire make a very good tripod on which a beef- 
steak can be cooked. When the operation is over the 
polish ‘of the bayonet has disappeared, but sandpaper 
restores it. But Mr. Atkins finds that the bayonet will 
bend after the operation. To get over this difficulty he 
sticks it in the fire, and quenches it subsequently in cold 
water. We saw the whole process imitated, with the 
exception of the cooking. A bayonet was heated to a 
moderate red heat and allowed to cool. It could be 
bent very easily, as was to be expected. Another was 
heated and quenched, with the result that it more re- 
sembleda scimitar than a bayonet. In this statea workman 
struck it sharply against the edge of a bench, and the 
weapon flew into fragments. The moral of the whole 
is that tempered steel must be used for bayonets; that 
tempering is a — carried out with great care, and 
that the use of bayonets as toasting-forks and cooking 
appliances is fatal to their efficiency. If any of the 
gentlemen who in the columns of the daily press or the 
House of Commons criticise the Government, will provide 
a new material which will stand fire and water, and yet 
make a good bayonet, they willdo splendid service. Failing 
this they will have to explain precisely how Mr. Atkins 
being in the field is to be prevented from spoiling the 
very excellent arm with which the Government factories 
supply him. 

In conclusion, we have to express our appreciation of 
the extreme courtesy displayed by Colonel Barker on the 
occasion of our visit, and it is worth while to add that 
there are no Government secrets about the manufacture 
of small arms. 





THE WINDSOR-STREET WORKS OF THE CITY OF 
BIRMINGHAM—GAS DEPARTMENT, 

Under the efficient and agreeable pilotage of the 
engineer and designer of the works, Mr. Charles Hunt 
and his assistants, they proved by no means the least inter- 
esting of the many industrial establishments thrown open 
for inspection to the members of the Iron and Steel 
Institute, as, in fact, might be anticipated when it is 
remembered that the object in view necessitates the 
economical handling of about 1000 tons of raw material 
and its products daily, and that this has been achieved 
with marked success at the works under notice. They 
occupy an area of about 26 acres, which, however, 
includes space for future development, and consist of 
retort-houses, condensers, scrubbers and washers, puri- 
fiers, and gasholders, with accessory boiler and power 
installations, transport arrangements, charging and dis- 
charging appliances, pumping plant, testing laboratory, 
enriching apparatus, offices, &c. ; 

The retort houses are of two kinds, the old and the 
new. The former are only brought into requisition during 
the winter months, and have not all the labourand fuel-sav- 
ing appliances to be found in the other house, but they con- 
tain three hundred and eight 21in. by 15in. oval “‘ through” 
retorts, 18ft. in length, set in beds of seven, and fired in the 
ordinary way by the direct combustion of coke. The new 
retort house is a fine roomy building, 487ft. 6in. long by 
210ft. wide, with a height of 45ft. from charging floor, 
and a ground floor 10ft. in height. It covers an area of 
about 2} acres. The majestic proportions of this house 
are best gathered by inspection, which also renders one 
capable of appreciating the advantage of its spaciousness 
in enabling i operations to be conducted expeditiously, 
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and with the least possible discomfort to the men 
employed. It contains 1446 mouthpieces; the retorts are 
“‘throughs,’’ 22in. by 16in. oval D, and 2lin. by 15in. D 
sections, set in beds of eight and nine. Each of the two 
benches is divided into three sections, each section com- 
prising fourteen beds of retorts. In the oldest or first 
half of the house the retorts are 20ft. in length ; but those 
set more recently are 22ft. 3in., and there are “inclined” 
retorts 22ft. 7in. long, exclusive of the mouthpieces. 

The latter are on the system of inclined retorts re- 
cently introduced by Coze, which is applied to arches 
that were constructed for horizontal retorts, structural 
alterations having been avoided as far as practicable. 
The arches, fourteen in number, are 8ft. 8in. wide and 
20ft. in length. Each arch contains nine 2lin. by 1bdin. 
D retorts, set at an angle of about 29 deg. The coal, 
after passing through a breaker, is elevated to a con- 
tinuous hopper, in which it is distributed by means of a 
band conveyor. From the continuous hopper it is fed 
into the charging hopper, through shoots placed at 
intervals of about 5ft. The charging hopper has a 
capacity of 10 cwt., and is raised and lowered by 
hydraulic power; the frame in which it is mounted 
being moved towards or from the retorts by the same 
means. The other retorts are charged by the steam 
machines of Ross, or the hydraulic machines of Arrol 
and Foulis, the charging machines being supplied, as in 
the above instance, from overhead hoppers. The coal is 
charged in small quantities at a time, which are auto- 
matically deposited in the retort one behind the other, 
or in front of the other, as the case may be, by means of 
stops attached to a shaft alongside of the machine, which 
successively come into play as the charging proceeds 
and shorten the stroke of the charging rake. This 
method ensures the desirable regularity in charging, 
whether the coal be small or large, so long as lumps are 
broken up, and avoids packing, which would be detrimental. 

For drawing both Ross’ and Foulis’ machines are also 
employed, and the coke falls directly on to a conveyor 
running at the base of and in front of each bench of 
retorts, being quenched with water as it proceeds to the 
end of the house, whence it is elevated and conveyed 
outside to be screened, otherwise prepared for market, 
and filled into bags ready to be placed in consumers’ 
carts at a loading dock alongside. Or the coke can be 
charged into barges, brought within a few yards of the 
scene of action, by means of an arm of an adjacent 
canal, which enters the house on the ground level and is 
continued down the centre between the two benches of 
retorts; whilst running parallel along each side of the 
canal there is a loading dock 6ft. deep for railway wagons, 
when this mode of transport is required. The house is 
approached and served by three lines of rails 20ft. above 
ground level and 10ft. above the charging floor. These rails 
connect with a siding from the London and North- 
Western Railway. Coal can, therefore, be stored to a 
depth of 20ft. in the yard, or be taken direct into the 
retort house and charged on to coal breakers, already 
referred to, by simply dropping from the railway wagons. 
With the new pattern hopper wagon of the Birming- 
ham Corporation, recently illustrated in our pages, 
the wagon can be _ brought into position, the 
shutters beneath the wagon be drawn, 10 tons of coal be 
discharged, the shutters closed, and the wagon shifted 
out of the way all in the space of four minutes. The 
distribution of the coal has already been alluded to. The 
retorts are heated by Hunt’s modification of Klénne’s 
system of continuous recuperation, in which two series 
of flues leading in opposite directions are placed alter- 
nately to each other—one for conducting away the 
waste gases, the other to serve for the admission and 
heating of a secondary air supply. These flues 
are constructed of ordinary firebricks and tiles, and are 
connected air to air and waste to waste by pipes. The 
generators are charged on the ground floor with fuel— 
small coke and breeze—which being burnt to carbonic 
oxide, with as little carbonic anhydride as possible, 
encounters the heated secondary air supply in the com- 
bustion chamber ; the furnace gases then ascend all the 
flues about the retorts and descend from four ports at the 
top of the furnace to the regenerators below. In this way 
a setting of nine retorts 2lin. by 15in. by 22ft. 3in. is heated 
by a single generator placed at one end of the setting, 
and, as compared with direct firing, this ensures a saving 
of both labour and fuel, for such a setting so heated will 
carbonise about 12 tons of coal in a day of six hours, yield- 
ing about 115,000 cubic feet of gas. The gaseous and 
volatile products take the usual course through the 
hydraulic main, condensers, exhausters, scrubbers and 
washers, purifiers, and gasholders. 

The Windsor-street hydraulic mains are furnished with 
overflow and syphon arrangements, by which the liquid 
level is adjusted and the gas liquour and tar drawn off 
separately. Condensers of two types are in use, those on 
the old side being battery condensers, 80ft. by 30ft. 
high, and two in number ; on the new side the gas is con- 
veyed by two steel mains, 30in. in diameter, to three sets 
of atmospheric condensers, consisting of a series of cast 
iron flanged pipes, 9in. internal diameter, placed verti- 
cally, and controlled by valves, so that each set can be 
worked wholly or in part, an advantage not to be ob- 
tained with the “ battery’’ condensers. Beale’s rotary 
exhausters are used. Two have a capacity of 150,000 
cubic feet per hour each, made by G. Waller and Co., 
and are driven direct by horizontal condensing engines, 
having 16in. diameter by 20in. stroke steam cylinders. 
A third, supplied by Messrs. B. Donkin and Co., is 
capable of passing 200,000 cubic feet per hour, and is 
driven direct by a non-condensing Robey engine, having 
al4in. diameter by 20in. steam cylinder. Whilst there is a 
pair, supplied by Messrs. W. H. Allen and Co., each giving 
150,000 cubic feet per hour, coupled to a tandem engine 
having a high-pressure cylinder, 16in. diameter, and a 
low-pressure cylinder, 25in diameter, both 18in. stroke, 
and titted with a small starting engine. 

Washers and scrubbers of various patterns have from 
time to time been adopted, and are still called into re- 


quisition as occasion requires; there are on the new 
side three Livesay washers supplied with weak ammoniacal 
liquor by gravitation from the new condensers, also two 
Kirkman, Hulett and Chandler’s mechanical scrubber- 
washers, each of the nominal capacity of 5,000,000 cubic 
feet a day. On the old side there are one Man and 
Walker tower scrubber, 20in. in diameter by 60ft. high, 
filled with coke ; and one liquid scrubber, 20ft. in diameter 
by 40ft. high, filled with thin boards placed edgeways, 
with }in. spaces between them. But by far the most 
striking and most practical in appearance is the washer 
devised by Mr. Hunt. This consists of rectangular trays 
superposed, at intervals of 10in., in a rectangular 
chamber, the space between each succeeding tray being 
connected by rows of pipes which project above the 
surface of water maintained by means of overflows at a 
depth of half an inch in the trays. The upper ends of 
the pipes are sealed by inverting a corrugated plate with 

in-hole perforations in the side of the troughs; the gas, 
in ascending from tray to tray, being forced to pass through 
these little holes, becomes minutely subdivided, and in 
this state bubbles through and is well washed by the 
water, which is charged in clean at the upper part of the 
chamber. One of these apparatus with twelve trays, 3ft. 
by 8ft., was washing 250,000 cubic feet a day. 

Of purifiers there are many batteries. On the old side, 
one set of four, 24ft. square, for lime, with a small travelling 
‘goliath ” for lifting the covers ; two 28ft. by 32ft. puri- 
fiers, as catches, with hydraulic travelling lift on overhead 
rails for lifting the covers. The connections are 24in. 
diameter, with slide valves for controlling the purifiers. 
On the new side, one set of four, 66ft. by 32ft., for lime, 
with 24in. connections and dry centre valve; one ditto 
ditto, with 24in. connections and Cutler’s hydraulic valves. 
For raising the covers, weighing about 25 tons each, of both 
sets, two travelling lifts on overhead rails, are used with 
wormand screw gearing, worked by hand. Six 40ft. by 32ft. 
purifiers, arranged as catches, with 24in. connections and 
Cutler’s hydraulic and slide valves. For raising the covers, 
two hydraulic travelling lifts on overhead rails, worked 
at 700 lb. pressure from an accumulator near tho gas engine 
house. ‘The lime for the purifiers on the new side is con- 
veyed by a wagon hoist to an overhead floor, where it is 
slaked and prepared for use. On this floor, above the 
catch purifiers, are four hydraulic cranes for lifting the 
oxide out of the purifiers when revivication is needed. 
The gas next goes to the gas-holders, and these works 
have a storing capacity of 17,298,000 cubic feet, which is 
ee as shown in the following schedule of gas- 

olders :— 


Diameter of Capacity, 

outer lift. cubic feet. 
Two, with two lifts each 95ft. 273,000 
our Be + 100ft. 356,000 
One oR se 140ft, 728,000 
Oae a i ... 197ft. Gin. 2,100,000 
Two, with three liftseach ... 236ft. ... 6,250,000 
filled, is about 165ft. 


The extreme height of the latter, when 


The guide frames of some are of cast iron and are cum- 
bersome, whilst the framing of the last two is of wrought 
iron, hollow standards of Belgian sections riveted 
together, and lattice work, and is a graceful, light, and 
rigid structure, which well withstand atmospheric in- 
fluences. The conveyors, elevators, and crushers, are 
driven by a steam engine situated in a house at one 
extremity of the retort house, where are also hydraulic 
pumps for charging the accumulator from which 
hydraulic power is distributed at 350 lb. pressure to work 
the hydraulic charging appliances. 

Here, too, are two 100 horse-power nominal Babcock 
and Willcox boilers fitted to burn breeze dust with a 
forced draught; whilst next to the exhauster house 
‘there is another boiler house with three 26ft. by 6ft. 6in. 
diameter Lancashire boilers and two 140 nominal horse. 
power Babcock and Wilcox boilers, all fired with forced 
draught, and serving for working the exhausters and the 
pumps. There are three vertical ram steam pumps by 
Tangyes for water and ammoniacal liquors, ram 14in. 
in diameter and 14in. stroke, steam cylinders 14in. by 
14in., whilst a horizontal “Special” steam pump by 
Tangyes, with ram 8in. in diameter, and steam cylinder 
l4in. by 14in., serves for tar. Both the tar and liquor 
are stored in tanks and treated in other works. For 
enriching, light oil, specific gravity ‘680, is vaporised 
by a steam coil in a strong iron tank, and under 
the great pressure thus generated, is injected into the 
stream of gas as it passes into the main. The apparatus 
is compact and simple, and is utilised during the winter. 

As regards gas engines and the central hydraulic 

apparatus, there are two 12-horse power Otto gas 
engines by Crossley. These drive the shafting for all 
tools, &c., in machine fitting and carpenter’s shops and 
smithy ; and also two hydraulic pumps, working up to a 
pressure of 700 Ib. per square inch, with an accumulator 
having a 10in. diameter ram. A }-horse power “ Forward ” 
gas engine is used for driving a lathe in meter repairing 
shop. There are workshop, station meters, mains,governors, 
meter repairing shops where 8500 consumers’ meters are 
attended to yearly, and experimental works and 
laboratory. 
The works have a productive capacity of 10} millions of 
cubic feet a day ; they carbonise 6000 tons of coal a week, 
and produce 9600 wie feet of gas per ton of coal. Last 
year 190,000 tons of coal were purchased to keep them 
supplied. The coal is stored under the railway viaducts, 
and is picked up and loaded into wagons by three 
elevators 41ft. high, and placed in suitable positions. 





THE HAMSTEAD COLLIERY, 


This colliery was visited by a few members of 
the Institute. It is situated a third of a mile 
north-west of Great Barr Station, on the London and 
North-Western Railway, and 4} miles north-west of 
Birmingham. The freehold of the estate of 600 acres 
cost £101,000; whilst sinking and permanent plant 
cost £118,000, making a total of £219,000. The 





ground was broken on June 29th, 1875, and sinking 


operations were continued under the direction of Messrs, 

eachem, over a period of nearly five years, until April 
17th, 1880. Two shafts have been sunk centrally on the 
estate, one as a winding and downcast shaft, 15ft. in 
diameter, and 620 yards deep, to the floor of the thick 
coal seam, and the other as an upcast and pump shaft 
situated 45 yards to the north-east, 12ft. in diameter 
and also 620 yards in depth. The winding shaft 
is Ree to a depth of 300ft. The pit 
frame of this shaft is of wrought angle iron and 
lattice work, being 72ft. high to the bearing of the pulley, 
which is 18ft. in diameter. The winding engine has two 
cylinders, 44in. in diameter and 7ft. stroke, the drum 
being 22ft. in diameter. The engine is fitted with an 
independent condenser, consisting of an engine with a 
cylinder 86in. in diameter and 4ft. stroke, driving two 
air-pumps, each 28in. in diameter. The excellent work. 
ing of this condenser attracted great attention and ad- 
miration. The winding engine can be made to work with 
non-condensing steam when desired. The cage isa three- 
decker ; each deck can accommodate two tubs, so that 
when working full six tubs of 12 cwt. capacity are 
raised at atime ; the banking is done simultaneously from 
all decks, and by a system of balance cages the full 
tubs from the upper decks, when descending to the ground 
level, raise empty tubs to platforms on a level with the 
upper decks, and so a corresponding number of empties 
are ready to replace the full tubs on the next cage 
that comes up the shaft. The winding engine of the 
upcast shaft has two cylinders, each 33in. in diameter 
and 5ft. stroke. The drum is 14ft. in diameter, the pit 
frame of timber, the cage single decked. ‘The water is 
raised up this shaft by a pumping engine of the Bull 
type. There are also engines on the surface for work- 
ing endless rope haulage both on the surface and under- 
ground. On the surface the tubs are conveyed to and 
from the canal, the land sale department, or the tip, 
by this means. Ventilation is effected by a Guibal 
fan 36ft. in diameter and 12ft. wide, driven by fan 
engine with a cylinder 24in. in diameter and 24in, 
stroke; the engine is in duplicate. At fifty-two revolu- 
tions per minute this fan exhausts 100,000 cubic feet of 
air per minute, at 24in. water gauge. There are twenty- 
two boilers of the plain cylindrical Lancashire type, and 
much interest was evinced in the new chimney in course 
of construction, which is to be connected with this battery 
of boilers. The visitors did not go underground. The 
company has erected 200 cottages for its workmen; 
about 650 persons are employed on the colliery above 
and below ground. The daily output is about 1000 tons. 





THE LOAN COLLECTION AT MASON’S COLLEGE, 


This collection, formed under the direction of a sub- 
committee, of which Mr. W. Bayley Marshall was the 
chairman, and Mr. W. G. Macmillan, lecturer on Metal- 
lurgy at Mason’s College, the secretary, was intended to 
be supplementary to the visits to works made by the 
members during the meeting of the Iron and Steel 
Institute; but as the space available was limited, only 
the lighter branches of the multifarious metal- working 
activity of Birmingham, using that word in its widest 
sense, could be accommodated, bulky and heavy articles 
being of necessity excluded. Each industry, as a rule, 
was represented by one firm only, and that firm was 
asked to restrict its exhibit within the smallest possible 
space. This invitation was so well responded to that 
there was brought together in a room of very moderate 
dimensions an extremely interesting representative collec- 
tion, whose value was further enhanced by the catalogue 
prepared by the secretary to the committee, who, in addi- 
tion, was in constant attendance, to give further infor- 
mation to inquiring visitors. 

The total number of exhibitors was 55, most of their 
contributions being specimens of finished metal work, 
raw materials being only shown in a very few instances. 
Among these latter a display of nickel and cobalt products 
of Messrs. H. Wiggin and Co. was the most noticeable ; 
it included samples of nickel ores, both sulphides and 
arsenides, and the various intermediate products leading 
down to metallic nickel in the forms of cubes and solid 
electrodes, the salts used for nickel plating, and cobalt 
oxide, and what was of greater interest, a large sample 
of sponge nickel produced by Mr. Ludwig Mond’s method, 
in which the metal is obtained by passing carbonic 
oxide over nickel compounds to form nickel carbonyl, a 
colourless volatile liquid which is readily decomposed by 
moderate heating giving nickel of almost absolute purity, 
especially as regards freedom from cobalt. This is, we 
believe, the first commercial application of this very 
remarkable discovery. 

Messrs. M. and W. Grazebrook contributed a series of 
specimens of fractures of the famous Netherton pig iron, 
smelted with cold blast from Staffordshire minerals, 
showing the various gradations of grey, foundry, forge, 
cable, and cylinder iron, down to strong, mottled and white 
metal for chilling, as used for rolls and jaws for rock 
breaking and grinding machinery. Copper in the un- 
manufactured state was represented by samples of the 
electrolytically refined metal sent by Elliott’s Metal 
Company, which were accompanied by photographs of 
manufactured goods too large for exhibition. Some very 
remarkable examples of skill in metal spinning, both in 
copper and mixed metals, were supplied by Mr. John 
Levick, who has also introduced a useful waste water 
preventer for flushing cisterns in railway carriages, which 
is unaffected by the vibration of the vehicle even at the 
highest travelling speeds. The folding lavatory by the 
same maker was a fine example of finish in nickel-plated 
metal. 

Aluminium and its uses seem to be attracting consider- 
able attention in the Birmingham metal trades, the chief 
representative in the exhibition being Mr. Samuel Taylor, 
who has lately introduced a solder for this metal, which 
from the specimens exhibited seems to be a successful 
solution of a problem which has exercised the ingenuity of 





the world for some time past. According to the specifica- 
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tion, the solder is of very complex composition, containing 

in addition toaluminium, silver, copper, zinc, lead, and tin, 

the latter metal predominating to the extent of 60 per 

The aluminium alloy of the same maker is 
applied to the manufacture of branch pipes and button 
valves for fire hose, which have been adopted by the 
Birmingham Fire Brigade. A new compound metal in 
the same collection proposed to be used for coinage and 
dazorative work, made up of alternations of parallel strips 
of copper ard silver, was shown in the form of coin 
blanks and candlesticks, the results being more curious 
than beautiful, although the perfection with which the 
two metals were joined was very remarkable. 

Another application of aluminium is the manufacture 
of chemical balances, by Messrs. W. and T. Avery, who 
contributed a balance of 500 grammes capacity, with an 
Sin. aluminium beam, as well as a 5in. assay balance, 
sensitive to yg55 gramme, when loaded to 25 grains. 
Messrs. J. Badger and Co. contributed some fine speci- 
mens of railway carriage and door furniture in aluminium, 
an ornamental bracket for a railway carriage net, in the 
rough, as taken from the mould, being a remarkable 
example of the possibility of obtaining castings of gooa 
colour, and giving fine impressions in this metal. The 
game makers showed some parcel nets in brass wire of the 
American pattern, intended for a new train for the 
steamer express service on the London and South. 
Western Railway. 

Mr. Charles Carr, among other articles, showed a series 
of castings and name plates, both rough and finished, in an 
alloy to which the name of ‘‘ Smethsilver” has been given. 

The art of malleable iron casting was represented by 
Messrs. T. Francis and Co.; their exhibit includea 
numerous pena of fractures showing the condition 
of the metal as cast, and after being rendered malleable 
by ‘‘annealing” in hematite. The process is applied to 
such small objects as tacks, weighing only 1 grains each or 
4000 to the pound. 

Engineers’ small tools were well represented in the fine 
collections of Mr. T. Chatwin and Messrs. Wynn Timmins 
and Co., the latter firm being noted as manufacturers of 
quoits, an article which appears to have a technology of 
its own, judging by the descriptive pamphlet on the game 
issued by the firm. As the refinements of this manu- 
facture are probably unknown to many of our readers 
(they certainly were to ourselves before visiting the 
exhibition), we reproduce the following description from 
the work in question. 

The quoit —Qoits are made of many siz3s to suit all players, and 
weigh trom 3 lb, to 161b. per pair. They are made also of various 
materials— ras, or gun-metal, wrought iron, malleable cast iron, 
and solid steel. The brass, or gun-metal, being cast are somewhat 
brittle, and liable to break when one quoit falls opon another from 
a height. They have the advantage of keeping clean and free 
from rust, but as the material is costly they are not greatly in 
demand. The solid steel quoits are liable to the same objections, 
for they are necessarily brittle and liable to break when struck 
together, The cast malleable quoitsare cheaper, but are not very 
generally sold, as they break easily, and are not so highly finished 
as some of the others. The quoits most generally made are those 
of wrought iron, well case-hardened, so that while the surface has 
the hardness of steel, the body of the quoit has all the toughness 
of iron. These quoits will ‘‘ chip” if left too hard, or will ‘‘ dent” 
if too soft, but when well made deserve the enormous popularity 
they have secured for more than thirty years. The new machine- 
made or stamped quoits are supplied at about one-third the price, 
but, being ‘‘ stamped,” only one pattern and shape can be sup- 
plied ; and the varieties required by many good players in thick- 
ness, width of rim, convexity and concavity, and angle of edges can 
only be secured in the London pattern club quoits, 

Fire-arms were represented by Messrs. P. Webley and 
Son and Messrs. W. Scott, Son, and Co., the former firm 
taking the military side with their well-known service 
pattern revolver pistols, Mark II., and W.G. Army 
Model, which were shown in the finished state as well as 
in various stages of manufacture; while Messrs. Scott's 
exhibit was confined to sporting breech-loaders, both with 
and without their patent automatic ejector. In this 
ingenious contrivance the ejector for each barrel is sepa- 
rate, and is governed by a sliding bolt connected with the 
lock on the same side, so that when at full cock its action 
is stopped, and is not released until the trigger is pulled. 
By this means, if the breech action is opened for reload- 
ing when only one barrel has been fired, the empty case 
alone is thrown out. The various kinds of plain, damas- 
cene, and other fancy twists employed in sporting gun 
barrels were illustrated by a small series of highly finished 
specimens by Messrs. Rose Brothers of Halesowen. 

The King’s Norton Metal Co. and Messrs. G. Kynoch and 
Co. undertook the representation of ammunition, including 
breech-loading cartridge cases, from the smallest revolver 
sizes up to that of the 6in. quick-firing gun. Some of the 
solid drawn brass cases of the latter calibre in Messrs. 
Kynoch’s collection weigh 54 lb. when empty. The 
former firm showed the manufacture of small arm 
cartridge cases and bullets in various stages for the 0°303 
magazine rifle, and a large series of examples of the 
metals in wire, rod, sheet and strip forms, including 
brass, copper, aluminium, aluminium bronze, German 
silver and carbo nickel, the specimen of the latter-named 
alloy being extremely interesting, as showing that its 
somewhat intractable character has been brought into 
complete subjection. 

We fear that the demands on our space will not admit 
of our dealing with the more ornamental objects con- 
tained in the Exhibition. We must be content with saying 
that these branches were worthily represented among 
others by Messrs. F. and C. Osler, for flint glass. Messrs. 
Elkington and Co. in art metal work and general silver 
and electro-plated ware. That the subject of technical 
education is receiving full attention in Birmingham is 
evidenced by the exhibit of the Technical School of the 
Jewellers’ and Silveremiths’ Association, which contained 
examples of the work- of students in the different 
branches of jewellery, gold and silversmiths’ work, done 
by students from fourteen to eighteen years of age, under 
the guidance of Mr. T. B. Wigley, the principal, assisted 
by two junior masters. Judging from the character of 
the an gm exhibited, this school must be doing very 
useful work, 
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ELECTRIC RAIL WELDING. 


A papER by Mr. Herman Limp, which has been published 
in a United States contemporary, contains a g of 
information on the welding of rails by electricity. According 
to Mr. Limp, Mr. Moxham has demonstrated that a con- 
tinuous rail can be made, buried in the ground, and made 
to withstand the variations of temperature that are met with 
in the United States climate. At present he is ing out 
the commercial laying of tracks electrically welded on the 
spot with apparatus furnished by the Thomson Electric 
Welding Company. Since this plant may be regarded as, in 
one sense, typical of the utilisation of electric energy fur- 
nished from a central point to metal working at any point 
within its distributing district, is may be well to briefly 
describe the apparatus. 

Our engraving shows the welding train, composed of a 
dynamo car, in which a continuous current of 500 volts and 
approximately 275ampéres is transformed into alternating cur- 
rents of 300 volts average electro-motive force and 650ampéres, 
which currents, after passing through an adjustable reactive 
coil, enter the primary of the welding transformer, suspended 
from a boom in the welding car. The motor dynamo is of 
peculiar construction, having only one winding. It is a 
regular continuous current motor with commutator, having 
in & two-pole motor two of its commutator segments 180in. 
apart, connected with two collecter rings. It is virtually a 
revolving commutator, alternately connecting the two poles 
of the welder primary with the trolley and ground circuits in 
opposite directions. The efficiency of such a dynamo motor 
is said to be very high—about 92 per cent.—and about 30 per 
cent. more energy can be transformed by its use, as com- 
pared with the mechanical energy that can be delivered by 
the pulley on the armature shaft when used as a plain motor. 
This is because twice in each revolution there is a direct con- 
nection between welder and line without using the armature 
windings. 

The welder has two transformers with oil insulation, 
and can be operated with immunity from electric shocks 
in pouring rain. A hydraulic jack, operated by a hand- 
pump, furnishes the necessary pressure. The cars are 


welders, pumping water for water circulation in jaws, grind- 
ing the surface of the rail clean, and moving the cars on the 
track. The rails are butted against each other, and two 
chucks are welded from either side across the joint. These 
chucks are not only welded to both of the rails, but, by the 
lateral pressure exerted against the heated ends of the rails, 
force the latter into each other. 

Experience has established the following facts:—A con- 
tinuous 70 1b. rail requires about 150,000 Ib. strength to with- 
stand the maximum strain put upon it longitudinally by the 
variations in temperature from coldest winter to hottest 
summer. An electric weld will only break at 279,000 lb. 
strain. Four joints can be made in an hour under proper 
conditions. 








THE END OF THE RAILWAY RACE. 
By CHARLES Rovus-MaRTEN, 


Somewnat suddenly and unexpectedly, the great rail- 
way race from London to Aberdeen has come to an end— 
for the present at all events. 

The final and decisive phase of the memorable contest 
had set in on Monday, August 19th, when the East Com- 
panies accelerated their 8 p.m. train to arrive at Aberdeen 
in 9 hours 40 minutes, that is to say, at 5.40 a.m. Of the 
actual performance I gave fairly full particulars last week, 
and in view of subsequent achievements it is not worth 
while to elaborate the details. The noteworthy point was 
that in carrying out a timing which seemed phenomenal, 
and which not long ago would have been pronounced 
impracticable, if not impossible, the locomotive resources | 
of the companies were never overstrained ; indeed, were | 
never taxed to their utmost. The actual arrival time at | 
Aberdeen was 5.31, or 9 minutes early. But, then, | 
20 minutes had been absolutely wasted in delays | 


a blundering signal stop, in the other by mere idling | 
in the stations long after all was in readiness for the | 
start. These blunders were doubtless due to a mis- 
understanding, but they were grave blunders neverthe- | 
less, and resulted in making a present of an easy 





victory to the rival route. It was clear that these 


equipped with electric motors for hoisting and swinging | 


at Dalton, Edinburgh, and Dundee, in the first case by | 


ELECTRIC RAIL WELDING CAR 





muddles’ at least could be avoided thenceforward, and 
that done meant cutting down the time to 9h. 10min. 
without any increase in speed. But, further, irrespective 
of the repairing slacks at Ouse and Durham bridges, two 


minutes been lost by checks between Hatfield and 
Welwyn and approaching York. So arrival at 5.8 was 
demonstrated to be feasible without quickening the actual 
travelling rate of the first day. 

But this was not all. With some surprise it was 
noticed, first, that the engines used were not those of the 
newest and most powerful type, but older ones, possessing 
less tractive force and lower steam pressure; secondly, 
that these locomotives were seldom, if ever, put out to 
their full power. Assuredly they were never at all 
pressed. Moreover they took their full load of six 
Jarge E.C.J.S. coaches, one being an eight-wheeled 
sleeper. Evidently, then, marvellous as the times 
of August 19th seemed at first, they proved capable, 
when worked out, of material reduction. 

The 8 p.m. train of the 20th improved slightly on the 
running time of the previous evening, and saved much 
more in shortened stoppages, with the result that Aber- 
deen was reached at 5.11, or in9 h. 11 min. from London. 
But just as the West Coast had beaten the East by 
16 min. on the Monday, so it did on the Tuesday, reach- 
ing Aberdeen ticket platform at 4.58, or 8 h. 58 min. from 
London. So arrangements were made for a fresh acceler- 
ation on the East Coast on Wednesday, which it was 
believed that the West Coast, with its extra 17 miles of 
distance and heavier grades, could not possibly equal. 

The quickening began from the outset. Potter’s Bar 
Summit (12? miles) was passed in 15 min. from the 
start, nearly two miles of the distance being on a rise of 
1 in 105 and 1 in 110, and more than eight at 1 in 200. 
Hatfield (17? miles) was passed in 19} min., Hitchin (82) 
in 33, Huntingdon (58}) in 553, Peterborough (76}) in 72. 
The 233 miles bank to Stoke Summit was ascended, after 
the slack through Peterborough, in 24 min.; and Grantham 
(1054) was reached in 101 min., or in 29 min from Peter- 
borough. Starting again from Grantham, Newark was 
passed in 14 min. for the 14? miles, Retford (33}) in 
303, Doncaster (50?) in 46 min., Selby (69) in 62, 
and the arrival at York (82?) was in 76min. The 
engine from London to Grantham was No. 668, and 
that from Grantham to York No. 775, both the same as 
on the Monday and Tuesday night, and both being of the 
older class of 8ft. lin. singles. It will be observed that 
the average speeds were 63.3 from London to Grantham, 
and 65.5 from Grantham to York, and that the entire run 
from King’s Cross to York was made in 3 h. 1 min., 
including stoppage, or in 2 h. 57 min. actual running time. 


| The North-Eastern now took its turn, and did its part 
| admirably. A fine run of 79 min. was made to Newcastle 


(804 miles) by No. 1621, a new 7ft. coupled bogie, but 
the ensuing rush to Edinburgh, 124} miles, at the average 
rate of 66 miles an hour by No. 1620, was quite the sensa- 
tion of the East Coast run. It delivered the train at 
Edinburgh at 2.19 a.m., or in 6h. 19 min from London. 
This makes the 7 h. 26? min. which constituted the record 
in the race of 1888 look very small indeed. The North 
British Company now took on the train, and did some 
extremely fine work when the difficulties of the road are 
taken into account. Dundee, 59} miles, was reached in 
59 min., and Aberdeen ticket platform, 71} miles, in 76 
min. thence, the train arriving at the platform by 4.38, 
and entering Aberdeen Station at 4.40, 2.c.,in 8 h. 40 min. 


| from London. 


Astonishing as this performance must seem at first 
sight, an analysis of the actual work done, and a com- 
parison with other achievements by the same railway, 
appear to indicate the maximum possible had not even 
yet been reached. In no case did the fastest running 
exceed that which is almost daily done in certain favour- 
able parts of the lines with falling gradients. It was the 
continuous fast running uphill and on the level that was 
so unprecedentedly fine, and even in this respect the limit 
of possibility was not reached. The engines were always 
going well within their powers, and had the load been 
reduced for racing purposes from 101 tons to 50 or 60, a 
very large saving of time would have been practicable. 
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Clearly, then, there are further remarkable possibilities in 
the future. It will be interesting to give in more detail 
the Great Northern running, on what were the last two 
days of the race, so far as the East Coast was concerned. 


East Coast—Runs 5 and 6. 
Engines 668 TO GRANTHAM, 775 TO YORK, 


Miles. Station. No. 5. No. 6. 
H. M. S. B. OM, 

—_.... King’s Cross ... be: BOB. Be 
1 i ... Potter’s Bar ... . .. pass 81527 ... 815 
- .. lO. om 
De ks acs wes, gp SS Re ws BBS 
512... Sti. Neots ks, ieee) wea app: TR eve 
58% ... Hontingdon ... ... ... 55 85658 ... 8 554 
76} ... Peterborough (slack) .. ,, 91342 ... 912 
884 ... Essendine si.) ein? Tams, «. ig. I) oc 
100 +... StokeSammit ... ... ;, : . = a : 4 

x farr. 9 y 

105}... Grantham ~-\dep. 948 1 |. 945 
120 ... Newark ... ... ... ... pass 10 2 32 9 59 
1384 ... Retford ... ... ... .. » 101932 ... 10 154 
156... Doncaster (slack)... ... ,, 1035 0 10 31 
174}... Salby (slack)... ... ... 5, 105225 ... 10 47 
188 York am 1. O30 ....23-. 2 


It may be added that there was the same perfect 
smoothness and steadiness throughout which has from the 
first characterised the running of their splendid trains, 
entire freedom from oscillation and jerk, if I except only 
the passing of the reverse curve at Portbello, when once 
or twice there has undoubtedly been a rather sharp sway 
of the coaches. In all other cases the steadiness was 
very far superior to that of most ordinary trains, and the 
running was smoothest at the highest velocities attained. 
These remarks apply with equal force to the West Coast. 
Nothing could surpass the ease and pleasantness of the 
travelling, and I should find it most difficult to award 
the palm in this respect as between the two routes. 
No improvement could be desired in either case, unless, 
as I have said before, it be in the direction of making the 
use of bogie stock universal. That the bogie coaches 
were superior to the six-wheelers in point of comfort no 
one who used both will attempt for one moment to 
dispute. That fact at least is distinctly established. 

Turning now to the final work of the West Coast, some 
no less extraordinary feats have to be recorded. As 
against the East Coast obstacles of heavier load, service 
and repairing slacks, some bad curves, a length of single 
line, the High Level, Forth, and Tay Bridges, «c., the 
West Coast had to do battle with 17 miles longer line, and 
some much steeper gradients, including Shap and Beat- 
tock banks. It is not my present purpose to express any 
opinion as to the relative merits of the rival performers 
That can only be arrived at by patient analysis of the rela- 
tive work done, and this must be deferred to a future date. 
Meanwhile I merely record such data as are available 
with apparent authenticity. 

How the West Coast beat the East by 16 min. on 
August 19th I have already recorded. That time was 
beaten by 4 min. by the East next day. But still the 
West Coast was in first by 13 min., achieving a record 
of 538 minutes for the 540 miles. On the following day 
the West Coast beat its own record, and came into 
Aberdeen at 4.55 a.m., or 5385 minutes for the 540 miles, 
all stoppages included. But even this wonderful record 
did not assure victory on this occasion, for the East 
Coast made its record trip and was in Aberdeen first 
by 15 min. On Thursday the East Coast rested on its 
laurels, and abandoned further contest. But the West 
Coast made a supreme effort, and lowered not only its 
own record, but that of the East Coast also, performing 
the run to Aberdeen in the almost incredible time of 
512 min., or at the average rate of 63°3 miles an hour, 
including all stoppages. 

The three final “ spurts ” were no less interesting than 
those of the East Coast, but unfortunately fewer details 
are as yet accessible. On the Tuesday night the train 
consisted of four eight-wheeled coaches and one six- 
wheeler, representing a load of about 109 tons. The engine 
from Euston was the 7ft. compound Adriatic. Tring 
Summit (31? miles) was passed in 32} min.; Bletchley 
(462) in 453 ; Rugby (823) in 783 ; Nuneaton (97) in 923 ; 
Tamworth (110) in 104, and Stafford (1333) was reached 
in 127 min. A special stop was made here at 10.7 for 
water. The stay occupied 3} min., and the loss of time 
was fully6 min. Starting again at 10.10}, Whetmore 
Summit (144 miles) was passed in 15; min., and Crewe 
(158 miles) was reached at 10.361, 253 min. being taken 
for the 24} miles from Stafford. This extra stop was due, 
I understand, to the fact that one of the water troughs 
was not in order. At Crewe the Precedent engine Hard- 
wicke, which I have already recorded as doing some fine 
work during the race, took on the train and passed War- 
rington (24; miles) in 22% min., Wigan (36) in 33 min., 
Preston (51) in 46}, Oxenholme (91) in 85, Tebay (104) 
in 995, and Shap Summit (1093) in 107i, the train arriv- 
ing at Carlisle (141) in 1853 min. The Carlisle arrival time 
was 12.547, Proceeding in 3 min., the Caledonian, 
6ft. 6in. coupled bogie engine No. 90, made a goo 
but not a “record” run of 1193 min. to Stirling (1173 
miles), and a very smart spurt thence of 34 min. to Perth 
(33 miles). From Perth, engine No. 17, of the same class 
as No. 90, made the splendid run of just under 81 min. for 
the 89} miles to Aberdeen ticket platform, which was 
reached at 4.58. 

It was plain that this was not the ultimate possi- 
bility for the West Coast in view of the time lost by the 
extra stop at Stafford, and so the next night’s running 
proved, for Aberdeen was reached in 3 min. less time up 
in 8h. 55min, the arrival time on Thursday morning 
being 4.55 at Aberdeen. But on this occasion the West 
Coast train for the first time since the final and extreme 
ae of the race set in found the Hast Coast train in 

efore it. Thus the West Coast, despite its unparel- 
leled performance, was beaten by 15min. It might well 
have seemed incredible that a run of 585 min. for the 540 
miles could spell defeat. Yet so it was, and the East 
Coast was victorious. 

This led to the final “ rush ” of the entire racing period. 
The load was reduced to three bogie coaches, weighing 











about 68 tons in all, and with this light train the North- 
Western and Caledonian engines accomplished the fastest 
long-distance run in all railway annals—not merely 
beating the East Coast record by 8 min., but running 
17 miles longer distance to do it; and it is noteworthy 
that for the whole of that extra 17 miles the West Coast 
gradients are from 1 in 88 to 1 in 75, and even 1 in 70— 
the last being just out of Euston. This accentuates 
the wonderful character of the feat, which even the 
extreme lightness of the load does not deprive of its 
marvellous character. The train left Euston at 8 p.m., 
and ran to Crewe—158 miles—in 148 minutes, arriving 
there at 10.28, and leaving again at 10.30. Preston was 
passed at 11.16, and Carlisle was reached at 12.36. 
During the last days of the race the work to Crewe was 
shared between the 7ft. compounds Coptic and Adriatic, 
and that thence to Carlisle by the Precedents Hardwicke 
and Queen. 

Leaving Carlisle at 12.38, the train covered the 240 
miles to Aberdeen in just 242 minutes, including the stop 
at Stirling. The run from Stirling to Aberdeen, 122} 
miles, was made without a stop by the Caledonian 7ft. 
single engine No. 123, which won much deserved fame in 
the race of 1888, and which in this instance entirely sur- 
passed former performances. 

It may be observed that there is the greatest difficulty 
in obtaining trustworthy records of the actual times of 
the trains. It was obviously impossible for one man to 
go by all the trains of both routes, and so recourse must 
be had to official records or passengers’ timing. Un- 
fortunately these disagree among themselves in many 
important subjects. For instance, the Great North-East- 
ern run from Newcastle to Edinburgh is variously given 
(officially) as 112 min., 113 min., and 115 min. Similar 
discrepancies are to be found in the West Coast timings. 
The full figures will need careful collection and examina- 
tion before they can be implicitly accepted as permanent 
records of the great railway race of 1895. 








THE LONDON WORKS OF THE SHEFFIELD 
RAILWAY. 


THE progress already made with London’s new railway 
is indeed remarkable, and illustrates very forcibly how much 
the art of railway-making has advanced of late years. In 
spite of much greater requirements in many respects than 
the first lines had to fulfil, the Manchester, Sheffield and 
Lincolnshire extension to London will be made in less time 
than any of its predecessors, even allowing for the fact that 
it is not entirely a new line from end to end, Although not 
more than two miles of fresh line are being constructed in 
London, this short length is by no means very easy to build. 
The material through which it is carried is throughout the 
treacherous London clay, and as wide and easy slopes for the 
cuttings are out of the question from the space they require, 
most of the two miles will be in tunnel, or in cuttings almost 
as heavily bricked as the tunnels themselves. 

Coming into London, the new line turns off the 
Metropolitan about a furlong before reaching the Finchley- 
road Station, and keeps to the west of it all the way. The 
junction is at the back of Broadhurst-gardens, several of 
the villas in which have been demolished. At Fitzjohn’s 
Parade, in the Finchley-road, all the shops are scheduled to 
come down between Finchley-road—Metropolitan—Station 
and Fairfax-road. In the latter a steam crane is at work 
upon tbe first shaft, the line passing under the gardens, 
which are placed back to back, of houses in Finchley and 
Albion-roads. Just after going under Belsize-road a 
couple more steam cranes are at work in Albion-road at 
what seems to be either an open cutting or a ‘“‘cut and 
cover” tunnel. Hillgrove-road is now reached, and the 
Primrose Hill Tunnel of the London and North-Western 
Railway. There are at present no signs of how this tunnel 
will be passed, and here the works of the new line for the time 
being come to an end. Going up into Finchley-road and 
following it to near the Marlborough-road Station of the 
Metropolitan Railway, another shaft is found at the bottom 
of Finchley-place. From here the tunnel is being driven 
in both directions, the northerly one towards the London and 
North-Western Railway at the spot just mentioned. All the 
houses in Waverley-place, a short bye-lane practically, are 
demolished. Passing under Blenheim-place close to the 
Assembly Rooms, the line runs between Wellington and 
Circus-roads, utilising the gardens of both as much as 
possible. The line here bends a little eastwards in order to 
go under one end rather than the centre of Lords’ cricket- 
ground, necessitating the destruction of several houses in 
Wellington-road. At the junction of this and Wellington- 
place is another shaft and a quantity of spoil has been got 
up. This is practically at the north-east corner of Lords’ ; 
at the south-east, which is where Wellington-road and St. 
John’s Wood-road join, is a fifth steam crane busily 
winding up clay. The line now approaches the Metropolitan 
more closely and runs almost along the west wall of St. John’s 
Wood-road Station. Here the tunnel ceases and the line 
crosses the Regent’s Canal. Most extensive works are in 
progress on the south side of this, the long strip of land 
between Grove-gardensand the Canal, bearingaway westwards, 


d| being occupied with steam excavating plant, engaged in 


getting out the foundations at the water’s edge for the strong 
retaining wall which willberequired. The foundations of the 
bridge, on both sides of the canal, are also being excavated. 
On the south side of Grove-gardens, where a good deal of 
small villa property is taken, is a large area bounded by Alpha- 
place on the east, Alpha-road onthe south, and Grove-road on 
the west. Within this will be the passenger terminus and 
possibly the goods station also, or part of it. A large wooden 
shed has been erected here, just behind Tendring House. 
The latter will no doubt come down, but there is a great deal 
of removal and clearing yet to be done. The site in question 
is @ very fine one, and in all probability will suffice for many 
years tocome. It was intended at first, we beliéve, to have 
the terminus in the Marylebone-road, but the spot just named 
seems just as good, and must be far less expensive. It is only 
about twice as far back from the Marylebone-road as Euston is 
from the Euston-road, and is approached by good wide roads. 
Park-road especially, the continuation of Baker-street, which 
will be the approach from the South-Eastern and South- 
Western Railways and the City, is a very fine thoroughfare ; 
whilst Lisson-grove, by which traffic from Victoria, Padding- 
ton and the West End will reach the new line, is capable of 
carrying much more traffic than it has at present. 











The Manchester, Sheffield and Lincolnshire Company is to 
be congratulated on the good site it has secured, and the 
excellent staré made at this end under the energotic 
contractorship of Mr. Firbank. 








DESCRIPTION OF THE HARBOUR OF BATAVIA. 
By M, G, DE GELDER. 


A Few centuries ago the Dutch had established themselves 
at Batavia, then the capital of the Indian kingdom of Jacatra, 
situated in the north-western part of the island of Java. Sines 
that time Batavia became more and more a commercial place, 
and about the year 1863 the necessity of modern harbour 
facilities was strongly felt. After long discussions and much 
planning the Government, in 1876, accepted the Waldorp 
project for a harbour plan. It was considered best to build 
the harbour at a certain point called Tandjong Priok, at about 
six English miles from the city of Batavia. The estimates of 
the costs were in round sums as follows :—The piers proper, 
£646,000; the errs plant, £277,000; the quay walls, 
£266,000; connection harbour with the city, £278,000; 
sundries, £200,000 ; total, £1,667,000. 

On 1st September, 1876, public tenders were invited. Oaly 
two firms made offers which were considered—Louis Dus- 
saud from Marseilles, whose tender, however, far exceeded the 
estimate, and Messrs. Lee and Son, Glasgow, and J. C. van 
Hattum from Holland, whose tender was only conditional, 
leaving all risks with the Government. The public tender 
was therefore a failure, and reluctantly the Government 
resolved to do the work themselves. Mr. J. A. de Gelder, 
civil engineer of the Government’s Waterstaat, was charged 
with the work, and in November, 1876, the preparatory work 
began. Fig. 1 of our engravings shows the general situation 
of the harbour works which have been executed, and of which 
the different details will be explained. 

The piers.—Two piers, the eastern with a length of 6150fIt., 
the western 5670ft., are the boundaries of the outer harbour. 
The foundation on which the western pier rests consists, 
up to 1500ft. from the beginning, of coral stone and sand, and 
everywhere else of weak mud ona more solid bottom, which 
at 2400ft. from the shore lies 18ft. below the sea bed, at 
8300ft. about 24ft., and further 24ft. to 27ft. It was taken as 
@ principle in the construction not to use the more solid 
underground as base of the piers, but to try to limit as much 
as possible the sinking of the pier into the mud. This object 
was obtained by a gradual and vertical pressing of the mud by 
depositing sand masses, by laying on both sides small dams of 
stone, and by building up the body of the dam which had not 
yet been sunk with alight material, chiefly coral stone. The 
sinking of heavy stones took place afterwards, and then the 
pier was left alone for some time. By the middleof 1877 the 
place of the western pier was plotted out and was considered as 
finished in 1881. The eastern pier for the main part was 
ready in 1882. The different parts, as a matter of course, 
were not all executed on entirely identical lines; in some 
places where the subsidence remained ‘imited much coral 
stone was used, but this caused a greater expenditure, the use 
of coral stone being more costly than tbat of sand. 

Fig. 2 represents a part of 3000ft. of the eastern pier. 
The mud had there a depth of 24ft. or 28ft. The average 
subsidence or sinking at this part—a length of 3000ft.—was 
about 9ft. This sinking, as a rule, occurred at once, and at 
the time expected. The tipping of trachite rubble to the right 
and left took place, as is easily understood, with the purpose 
of producing a side pressure. All sinking of stone was done 
accurately by triangulation. 

The following gives the quantity of materials used in the 

iers :— 
. 8 968,000 cubic feet of sand. 


3,567,000 ,, 1» 95 coral stone. 
11,825,000 ,, 1» 99 rubble (trachite stones). 
3 320,000 __,, » 99 Docks of rock. 


Total 27,680,000 cubic feet. 
The total costs, including all materials and depreciation, 
amounted to £423,000; that is, nearly £36 per foot run. 

The quay walls.—In the inner harbour a quay wall has 
been built as a shipping place for the vessels more than 
3000ft. in length. Fig. 3 gives a cross section. The 
timber, American pitchpine, consisting of beams 43ft. and 
55ft. long, 12in. by 20in., was furnished by the firm of 
Egedius and Mehlbaum, in Amsterdam, at a contract price of 
26d. per cubic foot for the unsawed, and nearly 31d. for the 
sawed, delivered at Batavia. Altogether the quay wall 
required 775,000 cubic feet of wood. Many difficulties were 
connected with the digging of the ground—(1) by the move- 
ment of the soil, (2) by the coral stone, which damaged the 
feet. The pile driving—12,318 piles were driven in—was 
done by Appleby and Morrison’s steam pile driver. Total 
cost for driving, including purchase of timber, amounted to 
£90,800. The quay wall proper is built of concrete. The 
following normal proportions were used :— 


Portland 

cement. Sand, Gravel. 
Covering slabs .. . ° a> ee o @ 
Filocks of concrete .. «2 1 sc se co B ce co oo 
Comerete, tipped «2 «1 1 ce co ce 4 co oo oe 


In most cases Bonner cement was used—in 1880 about 2400 
barrels of cement per month; this figure increased con- 
tinually. In December, 1881, 177,448 cubic feet of concrete 
were needed ; on December 20th even 10,240 cubic feet; in 
August, 1882, 216,320 cubic feet. In the coal harbour a quay 
wall about 900ft. long, and of the same construction, has also 
been built. Both quay walls were finished in 1882, whilst in 
all 3,143,480 cubic feet mason and concrete work has been 
used, and the total expenditure on these walls amounted to 
£265,000. 

Dredging works.—The dredgers made use of are divided 
into (a) First-class dredgers: length, 160ft.; breadth, 30ft. ; 
draught, after 74, fore 5; runnin A ge 64 knots. Accord- 
ing to the contract they had to ar ge with a set of buckets 
of at least 12 cubic feet to 30ft. below the surface of the 
water; the machine had to deliver from ten to twenty 
buckets full per minute. While working, they reached the 
number of thirteen or fourteen buckets, and were dredging 
to a depth of 28ft. Originally three dredgers were 
furnished by Messrs. Thos. Wingate & Co., Glasgow, at £67,340. 
One of these vessels foundered at Point de Galle. It 
was replaced by a dredger of the same type from Messrs. 
Christie, Nolet, and de Kuyper, of Rotterdam. The first 
dredger arrived at Batavia in 1878. Through various diffi- 
culties, much delay was at first experienced, so that it 
was not until March, 1879, that a dredger was working 
regularly. The first two dredgers were working during the 
years 1879-82, respectively, 898 and 915 days, with a produc- 
tion of 42,525,000 cubic feet and 33,309,000 cubic feet; the 
third dredger worked during the years 1881-82, 481 days with 
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& production of 22,301,000 cubic feet. The maximum 
monthly production amounted to 2,052,000 cubic feet. 

Many difficulties arose on account of the coral banks. At 
first these banks had tobe loosened by dynamite, and then to be 
dredged up in large pieces by means of claws. The dredgers 
had to do every month a certain amount of work, the work- 
men receiving premium fora larger output. Originally the 
figures were 794,705 cubic feet a month in the outer harbour 
and 1,059,600 cubic feet in the inner harbour. After some time, 
when dredging became much easier, this figure reached as 
much as 1,599,000 cubic feet a month. The consumption of 


coal was accurately recorded. In 1881 it was on an average | 


for the Wingate dredgers, 1194]b. per 1000 cubic feet dredged 
material ; for those of Christie, Nolet and de Kuyper—which 
were working under easier circumstances—only 58 1b. per 1000 


cubic feet. 
(b) Second-class dredgers: length, 115ft.; breadth, 20ft ; 


| roads was abandoned during the construction of the harbour. 
| A canal has been dug in open connection with the western 
| and southern canals at Priok and at Batavia. The length 
| of this canal is 54 miles; the depth, which was origin- 
| ally Sft., has been reduced to 5ft.; the breadth of the bottom 
| is 9ft. The canal has a railway, a highway, and a towing- 
| path alongside, and required the construction of six swing 
| bridges and fifteen ordinary bridges. In making the founda- 
| tions of these bridges in the highway and towing-path, 
many wrought iron screw piles were used; they answered 
the purpose well. The whole connection was ready in 1890. 

Details.—The harbour works had of course large workshops, 
| viz., turning shops, foundries, smithies, &c., but it is not my 
| intention to describe them here, nor the electric lighting, the 
| harbour lights, &c., but I may give a short description of the 
| arrangements for loading and unloading coal. The land on 
| which there was originally the coal harbour is now the 


Under this extraordinary test the piers gave the best proof of 


their solidity of construction, for no construction can antici- 
pate such accidents. 

The cranes and warehouses.—As they do not belong to the 
harbour plan proper, I shall not describe their construction. 
The total cost amounted to £492,000. 

Summing up, the costs of construction of the harbour were: 


Harbour piers .. .. .. £423,000 
Dredging plant.. .. .. «- 848,090 
Quay WEMB.. 2 cc oe nc ee 2€5,000 
Connection harbour with city .. 382,000 
Sundries .. 22 cc oo oe oo 130,060 


Total eb de. bt wb 6a + eel de ae 
This total is, therefore, £119,000 lower than the original 
estimates, whilst all machines which have been used, and the 
whole fleet of vessels—which have cost more than £300,000— 
remained the property of the Government, which of course if 
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draught (max.), Sft.; speed, 64 knots. They required buckets 
of 6 cubic feet contents, dredge 18ft., and deliver from ten to 
twenty buckets a minute. Two of them were furnished by 
Thomas Wingate and Co., and two almost alike and of the 
same dimensions by Christie, Nolet and de Kuyper. The 
dredgers had to produce 353,000 cubic feet, but this figure 
afterwards reached 424,000 cubic feet. The maximum 
monthly output was, however, 703,200 cubic feet. 

(c) Third-class dredgers: The firm of de Jongh and Co., 
Oudewater, furnished two smaller dredgers at £1519 a piece. 
The production of them amounted to 3500 cubic feet a day. 

To transport the dredged material steam hopper barges 
were used, These vessels also rendered very valuable services 
in supplying the stone for the harbour dams. Two of them 
were furnished by Simons and Co., near Glasgow, at £10,000 
each, and were of the following dimensions: Length, 150ft. ; 
breadth, 28ft.; draught, light 6}ft., full 11ft.; speed, eight 
knots; loading capacity, 600 tons = 10,960 cubic feet. Two 
steam hopper barges, same type, by Thos. Wingate and Co., 
and two of Christie, Nolet, and de Kuyper, had the same 
dimensions, whilst two saddleback hoppers of C. Mitchell 
and Co. were somewhat heavier, and cost £13,570. Each of 
the manufacturers used his own arrangement to shut the 
doors; those of Thos. Wingate and Co. were considered to 
give the best results. There were also in use fifteen iron 
hoppers and ten tugs, besides a steamboat for the direction. 

It will be easily understood that a floating dock was very 
necessary for all these vessels. This was made by Messrs. 
Mitchell and Co.,at a oost of £11,000. Although original in con- 
struction, this dock has yielded excellent results. As to the 
quantity of dredged material, I can give the following figures: 
End of 1879 it amounted to 23,300,000 cubic feet; 1880, 
43,300,000 cubic feet; 1881, 50,000,000 cubic feet; 1882, 
32,000,000 cubic feet ; total, more than 148,000,000 cubic feet, 
At this time the dredging work could be considered as 


finished ; in 1883 only 5,000,000 cubic feet were dredged out | 


of the harbour. The total cost for 59,000,000 cubic feet out of 


the inner harbour amounted to £177,500, on an average about | 


£3 per 1000 cubic feet. The total cost for 94,000 000 cubic 
feet out of the inner harbour amounted to £159,100, on an 
average £1 14s. per 1000 cubic feet. I must again point 
out that where a total expenditure is mentioned, the depre- 
ciation of the plant is included. This depreciation was, in 
the last-named case, even 50 to 60 per cent. of the direct 
expenditure. 

The trachite stone.—The stone needed for the construction 
of the harbour dams was obtained on a small uninhabited 
island called Merak, situated at the entrance of Strait Soenda, 
at 56 English miles distance from Batavia. Ina short time 
necessary buildings were erected as dwellings, workshops, 
sheds, landing places, and dynamite stores, so that in 1878 the 


first quantity of stone per hopper barge could be shipped to | 


Batavia. Twelve boring machines, Sachs’ system, and two 
Edwards’ system, were used for boring in the quarries. The 
dynamite was exploded by the aid of electricity. Three kinds 
of stones were procured: (1) Small stones to be thrown, of 
different sizes, but not smaller than a goose egg ; (2) middle 
size, as large as a human head; (3) blocks of rock, weighing 
one to five tons. Merak supplied in all 17,870,000 cubic feet 
of rock to the harbour. The total costs were on an average 
£20 1s. per 1000 cubic feet delivered at Priok. They were, 
without depreciation and charges, £12 18s. per 1000 cubic 
feet, delivered at Priok. By the disaster of Krakatau the 
establishment at Merak was almost entirely destroyed, and 
nearly all the men perished. 

The connection of the new harbour with the city of Batavia. 
—The original plan to use as much as possible the existing 


BATAVIA HARBOUR—GENERAL PLAN 


site of the docks, whilst in the inner harbour a land- 
ing place is constructed, resting on 404 screw piles. The 
landing place is 1968ft. long and 47f%. broad; behind it are 
grounds with a breadth of 250ft., where ten coal sheds are 
built; there is also storage room for coals in the open air, with 
free space for extending this if required. Each shed has 
room for 3000 tons; together they can store 112,000 tons of 
coal. This landing place, with sheds, &c., was ready in 1891. 





a private contractor had built the harbour would not have 
been the case. It is, therefore, evident, that also from an 
economical standpoint the harbour was a success in con- 
sequence of the energetic direction of Mr. de Gelder, and the 
full power granted to him by the Government during the 
construction. 

Mr. J. A. de Gelder, who arrived in India in May, 1877, 
returned to Europe in May, 1883, when the construction 








Sanitary conditions and accidents during the construction.— 
The digging and dredging, together with the influence of the 
tropical climate, caused much sickness, andin certain cases 
gave rise to the usual exaggerations. Everything was con- 
tinually done to improve the condition. Sunflowers and 
shady trees were planted on a large scale. Different kinds of 
febrifuge shrubs were tried, but only the so-called Flores 

| eucalyptus from the Botanical Gardens at Buitenzorg was a | 
| success; also, when the dwellings for the employés were | 
| built, all principles of hygiene were followed up. In general 

| the sanitary condition could be called satisfactory. 





| 


As a matter of course, small accidents occurred, whilst two 
| great calamities must be lamented. In the first place, a rail- | 
| way accident on May 20th, 1878, with twenty-three deaths | 
| and sixty-one wounded; secondly, the above-mentioned and | 
| well-known explosion} of Krakatau, on August 27th, 1883, 
| which caused the ruin of Merak. I must add that on that 
| date, from 12.30 p.m. to 1.30 p.m., the water in the harbour 
| suddenly fell 18f%. Notwithstanding this abnormal and sud- 


| den pressure, neither the piers, the quay,wall, nor the dams 
whilst the eastern pier at some places 
which could, however, easily be repaired. 


showed any deficiency, 
| sunk a little, 





proper of the harbour could be considered terminated, 
leaving behind a monument that will always be an honour 
to the Dutch engineers. 








BowneEss SEWAGE SCHEME.—On Wednesday last Mr. G. W. 
Willcocks, one of the Inspectorscf the Local Government Board, 
held an inquiry at the Institute, Bowness, in connection with an 
application by the District Council for leave to borrow the sum of 
£4000 for the purpose of sewage disposal, the scheme adopted 
by the Urban District Council being that known as the International 
Process, and embodies the treatment of the sewage in upward flow 
circular tanks, and its subsequent filtration through specially 
prepared polarite filter beds. Mr. G Gatey, the clerk to the Coun- 
cil, stated that the normal population of Bowness was 2062, and the 
maximum summer population 4500. It will be remembered that 
the Bowness District Council figured some time ago at the Appleby 
Assizes, the result of that trial being that a limited time was allowed 
for the carrying out of a purification works. The Council having 
visited and inspected many schemes, finally decided upon the Inter- 
national process as being best adapted for the district. Messrs. 
Lomax and Lomax, civil engineers, Manchester, are engaged to 
carry out the scheme, 


Giossop SewacE ScHEME —Mr. J, W. B. Clarke, M.ICE., 
conducted a Local Government Board inquiry at the Town Hall, 
Glossop, on Tuesday last, respecting the application made by the 
Glossop Corporation for sanction to borrow £44,000 for works of 
sewerage and sewage disposal. The submitted for the con- 
sideration of the Local Government Board includes the sewering 
of the entire borough, and also the carrying out of outfall purifica- 
tion works. The scheme has been prepared by Messrs. Lomax and 

i Manchester, and is calculated to deal with 








Lomax, civil 


| the sewage from a population of 30,000. The precipitation tanks 


will be on the continuous upward flow principle, the ¢ffluent there- 
from being passed through extensive polarite filter beds. The 
application was opposed by Mr. Fox, on behalf of Messrs Potter 
and Co., of Dinting Vale Printworks, the contention of Mr. Fox 
being that the whole of the dye and bleach waste water should be 
admitted into the Glossop sewerage system. The Corporation 
having refused to deal with this waste water, on the grounds that 
it would injuriously affect the treatment of the sewage at the out- 
fa'l works, Mr. Fox gave notice that if, in carrying out the scheme, 
the Glossop Corporation omitted to provide facilities for the —. 
tion of this waste water into their sewers, Messrs, Potter would 
then at once apply for a mandamus to compel the Glossop Corpora- 
tion todo so, As this point is of vital importance to all Local 
Authorities, no doubt our readers will watch with interest the 
result of the proceedings, if any be taken. 
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A TRACTION ENGINE ACCIDENT 
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tlemen came all the way from the South of England—Kent 
—to investigate the action of Boulton’s wheels in these 
engines. In accordance with an arrangement with the 
owners of the engine, they accompanied it vid Openshaw, 
Audenshaw, Ashton, Stalybridge, up to Buckton, and in the 
evening they expressed themselves well pleased and thoroughly 
satisfied with the utility of the wheels. They said they had 
closely followed the engine, inspecting the road both on the 
pavement and macadamised parts, and found not the 
slightest damage or impression. We understand these gen- 
tlemen fully intend introducing Boulton's wheels in Kent, 
where there are some 700 traction engines at work.” 


A TRACTION ENGINE ACCIDENT. 





Mr. Isaac Wart Bouton has sent us two photographs 
from which the accompanying engravings have been prepared. 
We have already in a previous impression said something 
concerning this curious accident. We are indebted to The 
Herald of August 3rd for the following account of what 
happened :—‘ About seven o’clock on Monday morning, & 
traction engine, belonging to Messrs. Gartside and Co., of 
Stalybridge and Manchester, was proceeding along Bridge- 
street, Pin Mill Brow, Ardwick, when a portion of the roadway 
fell in, and the engine was almost completely buried, the 
funnel only just showing above the level of the road. The 
driver of the engine had a narrow escape of being killed, just 
managing to jump clear as the engine went down. When 
the engine, which weighs 12 tons, fell in, the traffic in the 
street was, of course, immediately stopped. The Manchester 
a and Police Authorities were on the spot at once, 
and displayed considerable anxiety as to how the mammoth 
locomotive could be extricated. To ‘jack’ it out would have | 
been @ very long and tedious process, so it was suggested that | 
one of Mr. Walter Carter’s engines with a pair of Boulton’s | 
patent wheels should be used to haul the engine back out of 








DEATH OF Mr, M. B, Jamizson.—Intelligence had been received 
by cablegram of the death of Mathew Bachan Jamieson, Assoc. 
M., Inst. C.E., which took place at Melbourne, from heart disease, 
on the 18th inst. Mr, Jamieson, who had gained considerable 
experience in mining matters in Australia, will be remembered as 
the joint author with Mr. John Howell of a paper entitled 
‘* Mining and Ore Treatment at Broken Hill, N.S.W.,” read two 
years ago at the Institution of Civil Eogiaeers, which gave rise to 
a most interesting discussion, For that paper he was awarded by 
the Council a Telford Medal sca sca yet a student 
ss ; | of the Institution he gained in 1 a Miller Prize for a paper on 
the hole. This, “ was averred, could be done in a few | «The Internal coanins of Cast Iron Pipes,” Mr. inane, who 
minutes. A bye- aw, however, prohibits the use of a | was the fourth son of the Rev. Dr. Jamieson, senior minister at St. 
traction engine in the streets of the city between 9 a.m. | Machar Cathedral, Old Aberdeen, was born on the 16th of May, 
and 5 p.m., and that naturally deterred Mr. Carter | 1860, After serving a pupilage to Mr. William Boulton, the City 
from putting the suggestion into practical use. To get | Engineer of Aberdeen, he remained with that gentleman four 
over this difficulty, the town’s authorities, who were so | years as chief assistant. He was then engaged from 1883 to 1888 
closely interested in clearing the street, relaxed the bye-law | in the Public Works Department of British Guiana, and in the 
and requested Mr. Carter’s services. Thus, in very brief | latter year proceeded to Australia, where he has since practised on 
space of time, the engine was hauled out. Singularly enough, | »i8 tod § rere “4 a No Zotend a He sears. 250 Fs 
ished sustained litte or no damage, and in the evening it | <Teted in Australia and in Now Zetland consderble quantity of 

: sie < : a 
proceeded with its load, weighing 26 tons, from Pin Mill to | reported upon various mines, notably those at Broken Hill. He 
Buckton, as if nothing had happened. This engine, which is | formed one of a committee of two charged with the carrying out 
& new one, built by Messrs. Aveling and Porter, of Rochester, | of the Tarrawingee Railway and the Broken Hill water supply, and 
and fitted with Boulton’s improved patent wheels, on the | was joint engineer with Mr. J. B, Mackenzie, M. Inst. C.E., for 
following day, Tuesday, met with a close inspection as to its | two "he water-power electric schemes estimated to cost over 
efficiency and working capacity. Several experienced gen- | £350,000. 
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SMALL CAST STEEL INGOTS.* 
By R, SmirH-Casson, Birmingham. 


THE importance of obtaining small steel ingots cheaply concerns 
the Midlands more than perhaps any other district in Great 
Britain. The old mills cannot possibly compete in manufacturing 
—_ sizes with the splendid appliances of the modern steel works, 
Only in small sections is there any chance of doing business succe js. 
fally; and, indeed, the home demand is principally for sheets 
strip, and small sections, : 

At present such mills are dependent upon the large steel works 
for their sapplies of blooms and billets, only to be had at reason. 
able prices when thesteel works are short of orders for rails, plates, 
and finished bars. At other times, however, they are difficult to 
obtain unless very high prices be paid. Again, such steel rolled in 
large mills from huge ingots, having had so much work put upon it, 
it is found to be very hard to roll down in the small mills, It 
brings a considerable extra strain upon the machinery, involving 
extra firing, wear, and tear. It may not be generally known that 
the less steel is heated the better. However good the quality may 
be, it does not stand the fire like iron ; in fact, when welded it 
will break at the weld with a crystalline fracture, whereas iron of 
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good quality will show as good a fibre at the weld as anywhere else, 
it is no doubt mainly for this reason that it has not been so 
successful for chains and other purposes where fibre at the weld is 
a sine qua non. In my efforts to introduce steel I have often met 
with this objection. It is therefore of the first importance to the 
manufacturer of small sizss, and especially to the proprietor with 
mills slightly under-engined, to have a material that they can rol! 
down easily, whilst giving their customers the quality needed, and 
be quite independent of the large steel works for their supplies of 
material. These results can be got with small ingots. 

It may be argued—and I have no doubt that the impression is 
entertained by many experienced steel experts—that unless you 
have previously rolled down the ingots into blooms and billets, 
sufficient work has not been put upon the steel; but this argument 
applies with equal force to large sections, which are invariably 
rolled direct from the ingot. Ona reflection, it will be seen that 




















there is infinitely more work upon, say, a 3in. ingot rolled into sin. 
square, than a 15in. ingot into 5in. square. The former is reduced 
in the rolling down to »';th of original siz, and the latter 4th. 

Another argument that may be advanced against the small ingot 
is the question of cost. It may be argued that the labour in casting 
is greater than that with a large ingot, and consequently swamps 
the saving effected in dispensing with the rolling down into blooms 
and billets from large ingots. I admit that the cost would be 
more, but from information I possess, 1s. per ton or so would cover 
it, whilst the enormous first outlay of cogging and billeting mills is 
avoided. The Belgians and Germans, notably the Hasper Works, 
are alive to the importance of the matter, and are rolling exten- 
sively from small ingots, This may to some extent explain the 
severe competition we have from these quarters. 

Patents have been taken out for the casting of small ingots 
by Mr, Joseph Turner, of Kilmarnock, N.B., and by the writer. 
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Plan 


Mr. Torner’s system of casting small ingots is specially contrived 
for the ingots to be run from the bottom, having runner bricks set 
in the bed after the manner of the old “‘ hen and chickens ” moulds. 
Its chief features are the grouping of several moulds in one ingot 
mould casting, the combination therewith of the piling of the 
moulds one upon the other in the casting pit, and the insertion of 


a small fireclay ferrule or division brick in a hole in the top of each 
mould. In this way the steel rises from the lower row of moulds 
into the second row, and from the second row into the third row, 





* Tron and Steel Institute. 
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and so on, so that as many as 120 ingots, containing 10 to 15 tons 
of steel, have frequently been successfully cast through one runner 
pipe. When the Weardale Iron and Coal Company used this 
system before they put down their large cogging-mill, it was their 
regular practice to cast 72 ingots on one bed from 10 tons of steel, 
and after stripping all the ingots in ten to fifteen minutes, they 
were able to set the same moulds for the next cast. A large 
Derbyshire company now uses the system, and, I believe, with 
great advantage. t i 

Their usual sizes are 4in. square, 7in. square, and Gin. by din. 
slabs, the weights being 801b. each. Both this company and the 
Weardale Company have used Mr. Turner’s plan for five or six 
years, the latter company casting over 6000 tons of ingots by the 
system. A Sheffield firm also uses it regularly for tire ingots 
made at their Siemens furnaces, the economy of bricks and runners 
amounting to ls. to 1s. 34, per ton, as compared with the ordinary 
tire ingot system. Tae centre runner into which the steel is 
teemed may be an ingot mould, which, of course, makes an ingot, 
or it may be a runner pipe or trumpet, lined by a brick sleeve or 
with gannister, as is frequently used in bottom running systems. 
The ingots are virtually joined together without a runner at their 
adjacent tops and bottoms. Notwithstanding this joining, they 
practically fall away from one another during stripping, this being 
caused by the contraction and by the presence of the fireclay 
division ferrule, which maintains heat, 
and therefore softness in the neck during 
shrinkage of the remainder of the ingot. 

Plate i. shows an arrangement for 
casting 108 ingots 5in. by 5in. by 20in., 
weight about 1301b. each, from one 
runner pipe taking about 64 tons of steel 
at one cast. The Shelton Iron and 
Steel Company I believe, use the system 
in 6in. ingots for any regular repeat 
orders for small angles and tees. The 
fireclay division ferrules are not shown 
in Plate I.; they are set in the tops of 
the moulds as shown in Fig. 1. 

The writer's plan is to cast a number 
of blooms, billets, or slabs in one mould. 
All the blooms, billets, or slabs are 
connected in the casting, but are more or 
less separated in the cooling except at 
the tops and bottoms, which can be done 
either by a blow with a sledge-hammer 
or in a pair of shears. Fig. 1 in the 
accompanying drawing is an elevation 
of a mould constructed thus. Fig. 3 isa 
plan of Fig. 1. 

The mould is made in two parts as 
shown, which, when in use, are held 
together by the bolts passing through, being secured by 
the wedges or cotter pins. In the form shown the monld is 
constructed for forming rectangular billets, which are connected 
together when hot by a web of metal, but which part in the 
cooling. 
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By the kindness of Messrs. Brown and Freer, Leys Iron Works, 
Stourbridge, I have had five similar steel ingots rolled down into 
lin, rods in order to ascertain the waste in heating, rolling, and 
cropping, with the following results :— 


Cwt. qr. Ib. 

Weight of ingots before heating .. .. .. «.. « 2 3 QW 
a » after heatingandrolling.. .. .. 2 3 4 

* » aftercropping .. .. .. «. « ; : = 


” » croppingends .. .. «. «. - 
Showing a loss cf 4 percent in heating and rolling, and 3 per 
cent. in cropping. ; 

Samples are exhibited of rounds, billets, and hoops, also wire 
drawn down, by Messrs. F. A. Power and Son, of Saltley, Birming- 
ham, without any annealing, to 26G. from No. 7 rods, besides lock 
cases, cycle fittings, &c, &c., showing that for all practical 
purposes to which soft steel is applied, the steel is as good as it can 
possibly be rolled from small case ingots. 








THE SNAEFELL MOUNTAIN RAILWAY. 


THE introduction of the mountain railway into this country 
with the Snowdon line, which we described in our issue of 
January 12th, has been quickly followed by the construction 
of a railway to the summit of Snaefell in the Isle of Man. 
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This line was opened on the 2ist August, and as the 
work was only commenced in January last and involves some 
heavy rock cutting, it is evident that the contractors have 
displayed considerable energy. Like the Snowdon railway, 
the present line is intended solely for the convenience of 
eurists wishing to enjoy the natural beauties of the district, 


It is on the Fell system, having a central rail gripped by 
horizontal wheels in addition to the ordinary rails and wheels. 
The motive power is entirely electrical, the current being 
conveyed by an overhead wire which is kept in contact 
with a horizontal transverse bar carried on brackets above 
each of the passenger cars. The railway commences 
at Laxey, a village seven miles from Douglas, and ter- 
minates almost at the summit of Snaefell, the highest 
mountain in the island. The total length of the line is 
almost four and three-quarter miles. The actual height 
ascended is 1820ft., making an average gradient of 1 in 12, 
The gauge is 3ft. 6in., and the line is laid with 50 lb. steel rails, 
the centre rail being 651b. per yard, of double-head section. 
On the steeper inclines this central rail will be utilised for 
tractive purposes, as well as serving for the safety brakes 
through the whole length. The horizontal wheels on each 
car are worked by separate motors. The generating plant is 
erected in a station close to the line, about two and three- 
quarter miles from Laxey. There are four Lancashire boilers, 
each 26ft. long and 6ft. Gin. in diameter, working at 120 1b. 
pressure per square inch and capable of supplying 700 horse- 
power. There are five compound horizontal engines, and each 





independently drives a Mather and Platt dynamo. The current 
is supplied at 500 volts pressure. At Laxey also is provided a 


large accumulator station containing 246 cells of the patent! rogincer ae 





in an abridged form instead cf quarterly as former! } 
sequently the whole of the facts pec to form one 
opinion must be sought for in several conflicting documente, 

The general scope of the Navy Estimates, 1895-6, is that on 
November Ist, 1895, the number of ships expected to in com. 
mission is 300, an increase of ten over the number in commission on 
1st November, 1894, and many of the ships will be of larger siz), 
but the number expected to be in commission, although ten more 
than those on November Ist of last year, are two below the esti. 


| mated number for that date, 


_ The question of the number of officers available for service both 
in peace and war, and the present system of promotion and 
retirement, has been considered by a committee, whose report has 
been considered by the Admiralty and Treasury. The estimates 
— for 53 additional engineers, 167 engine room artificers 
— oe and 400 reserve firemen, : 
e numbers of engineers provided in the Navy Estim ‘ 
1895-6 as compared with those of the previous cs i i— sai 
1895-6 


1894-5, 
Active. Half Total. Active. Half Tota) 
Pay. Pay. : 





Chief inspectors of machinery Lo eee ee oe 

Inspectors of machinery ..°.. 7..1.. 8 .. 6..2.. 8 

Fleet, staff, and chief engineers 270 ..0 . 270 .. 275 ..5 _. 280 

Engineers oo ce oe ce 278 ..23.. 960 . 810 ..0.. 810 

Assistant engineers .. .. .. 222..0.. 222 .. 235 ..0., 935 
os BS ce VSS 


782 881... 7 .. 838 
oo se oe ee 172 


oe 15 
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The increased numbers provided for 
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are 58, composed of 10 fleet, staff 
and chief engineers, 30 en ineers, 
and 13 assistant-engineers, Although 
the increase on the whole is an im. 
peermaet, that in assistant engineers, 
rom whom the senior ranks are sup- 
plied, is unsatisfactory, the proportion 
of the former having decreased from 
28°28 to 28 per cent. Unless there 
is a considerable and speedy increase 
in the number of assistant-engineers, 
the consequences will ba that when 
the restrictions in the retirement of 
the senior ranks are removed, and 
promotion becomes normal, the assist- 
ant-engineers’ list must be soon ex- 
hausted. Engineer students are in- 
creased by fourteen, and the work 
of enlarging their training college at 
Keyham will be commenced shortly : 
bat in view of the large numbers of 
assistant - engineers that the Admi- 
ralty are endeavouring to obtain direct,* 
the extension of the engineers’ train- 
ing college seems uncalled for. This 
policy has caused great dissatisfaction, 
and naturally resulted in a disincli- 
nation among parents and guardians 
to enter their sons and wards as engi- 
neer students, who have no advan- 





* Exoyten! 





chloride protected type. The accumulators absorb the spare 
current generated by the dynamos, and distribute it to the line 
as the load requires. The passenger cars are 35ft. in length 
and will seat 48 passengers, each car being carried on two 
four-wheeled bogies, Each axle is driven by a patent Mather 
and Platt motor, capable of driving the car at a speed of eight 
or nine miles per hour on the ascending grade. Powerful 
brakes are fitted to each car gripping the centre rail, and the 
guide wheels working in contact with this rail effectually 
prevent the flanges of the carrying wheels mounting the 
outer rails. The railway runs through a remarkably pic- 
turesque country. On leaving Laxey the ascent skirts the 
steep slopes of Laxey Glen, and the village of Laxey, with its 
noted water wheel, are seen belowf rom various points of view 
until the train attains a height of 600ft. Passing through 
@ succession of heavy cuttings, necessitating in some cases 
massive retaining walls, the Laxey river is seen several 
hundred feet below the line. Ata distance of two and a-half 
miles from Laxey, the Snaefell mines are seen, directly on the 
opposite side of the valley, lying 300ft. down in the hollow. 
From here the line curves round to the western side of the 
mountain, bringing into view the beautiful Sulby Glen ; then 
passing round to the northern side, Ramsay and the Point of 
Ayre, with its lighthouse, are visible. Finally the line sweeps 
round to the east and south, having completely encircled the 
upper part of the mountain. The engineers fur the under- 
taking are Mr. Alexander M’Kerrow and Mr. G. Noble Fell, of 
London. Mr. Fell himself laid out the line and superintended 
the construction of the works. The whole of the electric 
plant has been designed and constructed by Messrs. Mather 
and Platt, of Salford. 








LETTERS TO THE EDITOR. 
(We do not hold ee — for the opinions of our 





THE ENGINEER PERSONNEL OF THE NAVY. 


Srr,—The hopes of naval engineers tbat a substantial improve- 
ment, in their pay at least, was about to be granted to them, as the 
Civil Lord of the Admiralty was reported to have stated in his 
speech on the introduction of the Navy Estimates, 1895-6, were 
soon dispelled. Ono the resumed debate on March 18th, the 
Civil Lord stated he wished to correct an unfortunate mistake 
which had got into the newspapers. The amount added by the 
Admiralty to the pay and pensions of engineers was , and not 
£90,000 as reported. He was sure that no engineer officer had 
been misled by that mistake. The remark was needless, as, after 
the treatment that the engineers have received from the Admiralty, 
they would be surprised at the grant of even the smaller amount, 
but the mistake was shared Dy a service paper, which did not 
consider £90,000 too much, nor that it was made too soon. 

There is considerable mystery as to this mistake of the three 
morning London dailies giving the fullest Parliamentary reports, 
One mentions the abolition of the separate engineers’ mess at the 
Royal Naval College ; another that reforms had been made in the 
positions and grade of engineer officers, large additions had been 
made to their pay, and their retiring allowances improved ; and a 
third, that in addition to the abolition of the separate engineers’ 
mess at the Royal Naval College, there was in hand a proposal for 
a large addition to the pay, and large improvement in the pensions 
of engineer officers, which would require something like £90,000, 
The Civil Lord’s corrected figures did not agree with those in the 
Estimates, The former are said to be £9000 for improved pay and 
retiring allowances, and the latter to be £8938 for improved pay 
to the senior ranks, Ifthe former is correct, engineers will receive 
an average increase amounting to £6 123. 54d. a year; if the 
latter, the general body will receive no benefit, It is stated that 
one result will be that the maximum pay of fleet engineers will be 
raised from £401 103, to £474 10s, a year, 

The statement explanatory of the Navy Estimates keeps 
growing balder and briefer every year. The estimatee are continu- 

y changing in form and detail. The addenda to the regulations 





all 
for the government of the Naval Service are now published yearly 


tage over those merely serving four 
years in an approved engine works, 
except that of promotion to the rank of engineer a year earlier, 
The distribution of engineers in the two years is :— 








1894-5. 1895-6, 
Ships on activeservice .. .. .. »- oc «- 870 «. o 387 
Gunnery, stationary, store, surveying, torpedo, 
and training ships .. .. im oe: ae 86 
Coastguard ships and tenders 22 27 
oe ee ee a: 4 
ETON” ah ea. k0 ew. ee. we’ ge ae 6, Oe 287 
Total for the fleet .. 712 .. .. 761 
Shipbuilding, maintenance, and repairs.. 33 89 
Admiralty Ofice 3... se «0, so os co ce It 13 
eee ee ee ee ee ee) er ee | 
Educational services .. .. 2. oc es os T ss of 7 
C—O ee ee ee eee B on os 7 
TOU. xs os, cc we TE ce os. 


The increase of 53 is divided into 49 for the fleet and four on half- 
pay. Although the increased number for the fleet is somewhat 
satisfactory, the same cannot be said of its distribution. An 
increased number of ships in commission would naturally imply 
an increased number on active service, consequently requiring an 
extra number of engineers; but although owing to the general 
increased number and the decreased number allotted to stationary, 
surveying, and troop ships, there were 57 engineers available for 
this purpose, the number allotted to ships on active service has 
been decreased by 13, while the reserves have had their numbers 
increased by 70. The only conclusion to be drawn from this is, 
that the mistaken and unfortunate policy which has been and is so 
severely condemned, of decreasing the number of engineers on 
board ships on active service, and substituting for them engine- 
room artificers and chief stokers, is to be continued. The numbers 


existing are :— 

Chief inspectorsof machinery .. .. .. «1 « 5 
Inspectors of machinery... .. .. «2 «1 «se oe 8 
Fleet, staff, and chief engineers .. .. .. .. «. 269 
EEE. cc) be st 30 ae ee 0: ee, os ce, Sam 
Assistant-engineers .. .. .. .. « «2 +s oo 186 
Assistant-engineers for temporary service - « 6 

Total oo «a O08 


This number is the highest attained for som years, and the 
deficiency of 49 in March, 1894, on the estimates of 1891-5 is reduced 
to 13, one less than the deficiency on the estimates of 1893-4, The 
result has been attained —, by the stoppage of voluntary 
retirement in the senior ranks at the age of 50, partly by the num- 
her of assistant-engineers, 35, obtained from the training college at 
Keyham, and entered direct from engineering establishments and 
technical colleges, and partly by the entry of 15 assistant-engi- 
neers for temporary service obtained by statements as to their 
position and prospects, which are difficult to poeery characterise. 
The difficulty of obtaining a sufficient number of assistant-engi- 
neers became so great, owing to the decreasing numbers from the 
engineers’ training college at Keyham, and the practical failure of 
the scheme to obtain them from engineering establishments and 
technical colleges, that the Admiralty devised a scheme inviting 
candidates under the name of assistant-engineers for temporary 
service, The sole qualifications were to have served four years in 
an approved engineering establishment and to pass an examina- 
tion in practical engineering subjects; the high educational stan- 
dard required from the other class of candidates being dispensed 
with. The commencing pay was to bo higher than that of assistant- 
engineers obtained through the ordinary channels, and the only 
disadvantages to which they were to be subjected consisted in their 
promotion to the rank of engineers being delayed for a year, after 
which time they were to be treated in every respect the same as 
those entered by the usual way, This scheme has not been so 
successful as was anticipated. At the first examination there were 
eight or nine candidates for twelve vacancies, of whom six succeeded 
in passing. At the two subsequent examinations, for which the 
numbers of vacancies were not d, the fal candi- 
dates numbered six and three respectively. One reason of the 
diminished numbers was an announcement that those assistant- 
engineers for temporary service who do not possess the educational 
qualifications for the rank of chief engineer, must pass the exami- 
nation required from the engineer students at the Keyham train- 








* Tue Exotnegr, vol. lxxvii., page 440. The Addenda to the Regula- 
tions fur the government of the Naval Servico recently issued gives the 
numbers at 850, of whieh sand assistant-engi @ are 557, 
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i before appointment as assistant-engineers. Thus the 
pr er > qualifoations required from candidates for the rank of 
assistant-engineer are in the case of assistant-engineers for tempo- 
rary service not dispensed with, as stated in the circular containing 
the conditions for these appointments, but merely postponed. As 
the Admiralty will endeavour in the ensuing year to obtain an 
increased number of assistant-engineers for temporary service, the 
attention of intending candidates is especially directed to the fore- 
going regulation and its consequences. Whatever may be thought 
of the Admiralty policy, they remain consistent to their practice, 
that, while seeming to grant concessions with one hand, they: take 
away advantages—often substantia!—with the other. 

The numbers required to bring the present establishment up to 
the estimated 838 for 1895-6 are 66, divided into 11 fleet, staff, and 
chief engineers, 21 ongineers, and 34 assistant-engineers. It is 
not stated where these are to be obtained from, the only informa- 
tion given in the statement explanatory of the Navy Estimates 
being that 40 assistant-engineers for temporary service will be 
entered to supplement the entries on the permanent list. Pro- 
pably as the conditions of this service become more widely known 
and better understood, a difficulty in obtaining the number or anv 
large proportion thereof may be experienced, 

The comparison of the numbers of engine-room artificers pro- 
vided in the two vears is :— 





1894-5. 1895-6. Increase. 
Chief engine-room artificers 492 .. 621 . 29 
Engine-room artificers 1409 1547 188 
Total .. 1901 2068 167 


The proportion of chief engine-room artificers hes fallen slightly 
from 25°88 to 25°19 per cent. The numbers borne are not given, 
but the increased number 357, provided by the Navy Estimates, 
1894-5, has not been reached, the entries being 281, or 76 short of 
that number. Beyond some trifling improvements as to their 
messing and sleeping accommodation on ship board, no concessions 
have been either granted or promised to engine-room artificers, 
Their principal complaints are the hopelessne:s of improvement in 
their position, their rating of chief petty officers being the same at 
the beginning and end of their service ; the small increase in their 
pay, amounting in twenty-two years to £36 103. for chief engine- 
room artificers, and to £18 53. for engine-room artificers, but 
especially the amount of their ensions and the absurd, to use a 
mild term, principle upon which it is calculated. The latter 
grievance is t sen by other chief petty officers, Some few years 
back chief petty officers were promised increased pensions of 
15s, 2d. a year for each year not exceeding ten served in that 
capacity, but these increased pensions have not yet been received. 

The number of stokers provided in the two years are :— 

1894-5 1895-6 Increase. 
13,378 15,129 .. 1751 

The increase in the number of stokers raises their proportion to 
that of seamen from 55°22 to 57 per cent. The supply of stokers 
daring last year was good, the increased numbers of 2453 provided 
in the Navy Estimates, 1894-5, being reached within 34, or 1°39 per 
cent. No increase has been made in the pay of the four grades 
of stokers and leading stokers £30 83, 4d: to £45 12s, 6d. The case 
of the chief stokers requires notice. Although their maximum 
ay has been raised from £62 7s. 1d. to £91 53,, the amount at which 
it stood before the abolition of the rating of chief stoker in 1868, in 
many cases they lose £82 4s, 6d. during their period of twenty-two 
years’ service by the change. In 1868 the pay ofa chief stoker 
was upon appointment £73, rising to £82 2s. 6d. after three, and 
£91 5s. after six years’ service, Upon the creation of engine- 
room artificers, the rating of chief stokers became abolished, 
but shortly after was restored at the reduced pay of £53 4s. 7d. 
for the first three, and £62 7s, ld. for the remaining nine 
years, the qualification required being ten years’ service as 
stoker and leading stoker. The recent changes are the creation 
of the rating or leading stoker second class, at pay of £41 1s, 3d., 
raising the pay of leading stoker to £45 123, 6d., and that of 
chief stoker to £54 15s., increasing to £91 53. after twelve years’ 
service. The qualifications for a chief stoker are raised from 
ten years’ service as stoker and leading stoker to holding the 
rating of stoker mechanic, and to have served for ten years as 
stoker first class, Consequently the maximum pay of a chief 
stoker cannot be reached until after twenty-seven years, or five 
years of a third period of service, and in case of thos3 entering over 
twenty-three not at all, facts of which stokers are ignorant before 
engaging, as there are no indications of these conditions in the 
misleading circulars issued by the Admiralty on the conditions of 


service, e number of artisans provided in the two years are :— 
1894-5. 1895-6. Increase. 
3635 8943 - 898. 


The number of artisane, engine-room artificers, stokers, aud 
other ratings are rapidly rising to the level of those of the 
seamen, 

The number of engineers in the Naval Reserve are the same 
in both years, 200, comprising 150 senior engineers and engineers, 
and 50 assistant-engineers. The numbers borne were for :— 

March, 1894. March 1895. 
Senior engineers .. ts ee ON 60 ee ae OO 
Engineers 


eo te . 114 
Assistant-engineers 


52 


204 


The senior engineers and engineers being near the line of the 
establishment—150—have notincreased much. Assistant-engineers 
have increased by 18, and 34°8 per cent. of the allotted given 
strength. The total numbers are 68 per cent. of those established, 
The subject of an increase in the numbers of engineers, as well as 
&@ modification in the terms of their engagements, is under con- 
sideration. Engineers of the mercantile marine intending or wish- 
ing to join the Naval Reserve will do well to wait until these 
modified terms are made pubiic. 

The numbers of firemen provided in the two years are:— 

1894-5. 1895 6. Increase. 

1600 2000 oe ee 400, 
The numbers borne in March, 1895, are not given; but as it is 
stated that firemen presented themselves in such numbers that the 
entries had to be restricted to the very pick of the mercantile 

marine, it may be assumed that the numbers estimated for 1894-5 
—1600—were reached. 

The only satisfactory feature in the Navy Estimates, 1895-6, is 
the increased number of engineers, the increased numbers of 
engine-room artificers and stokers—167 and 1751—being much less 
than the additional numbers provided in the Estimates of 1894-5— 
357 and 2458 respectively. 

The amount provided in the Estimates for increased pay to 
engineers and its application are unsatisfactory, barely touching the 
fringe of the important subject, and cannot be looked upon as even 
an approach to a settlement of the question ; but asthe Committee 
upon whose report the scheme has been formed was presided over 
by Sir A. Hoskins, of Lascar and oil-can notoriety, no other result 
could be expected. It would be interesting to study the evidence 
and the conclusions drawn from it; but a well-informed service 
paper stated that neither the evidence nor report will be made 
public, With regard to the abolition of the separate engineers’ 
mees at the Royal Naval College, the numbers affected by the 
pe aon, Pa small, It is surprising that the social 
grievance should have been allowed to exist so long on shore, after 
it had been abolished for years at sea. 

. During the past year the duties of engineers have been con- 
siderably added to, and alterations made in the qualifications for 
promotion to the ranks of inspector of machinery and chief 
engineer, The uirements for the former rank are service as 
fleet, staff, or chief engineer of one or more ships on full pay for 
five years, including two years thereof in charge of engines 
on seagoing ships ; for the latter rank three years’ seniority as 
engineer, and service as wateh keeper for not less than three years 
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as engineer or assistant-engineer on board one or more ships in 
commission, and to have passed the required examinations, 

The working hours in the dockyards have been reduced to an 
average of forty-eight a week, with the loss of certain privileges, 
but without a reduction of wages. The new system has not been 
yet sufficiently tried to enable an opinion to be given whether the 
output of work has been lessened or not. 

he debate on the Navy Estimates, as far as the engineer on 
sonnel is concerned, was briefer than usual, owing to the misleading 
announcement that a large increase in pay and pensions had been 
granted to theengineers, The case of engine-room artificers was 
mentioned, but only drew from the Civil Lord one of those usual 
official statements in which it is difficult to find any meaning. 
He and his colleagues had received a deputation from members of 
the House interested in the question, and had kept in mind their 
recommendations, and althougb he could not say all had been 
acceded to, he could at least say that his colleagues and himself 
would be delighted to see these gentlemen in,and hear their 
farther views. The ex-First Lord of the Admiralty in the late 
Government suggested the formation of a reserve of engine-room 
artificers, but the means he proposed for the attainment of this 
object, offering facilities to engineers working in the factories of 
the country to place themselves on the reserve list, and sending 
the engineers in the dockyards for short periods of sea service, are 
not likely to be of much use. The former will not join the pro- 
posed reserve in any number under present conditions, and there 
is not any power to send the latter to sea ; but if sufficient induce- 
ments were offered to both classes, the desired result might be 
obtained. 

Oa March 22nd an important debate on the manning of the 
Navy took place in the House of Lords, in which Lord Hood 
of Avalon stated that in the next three yeara we should require 
for the vessels now building, and for those provided in this year’s 
estimate, about 250 engineers, and this addition was a very 
difficult question to deal with. He suggested raising the number 
of reserve firemen to 3500. Lord Brassey wished the number to 
be 10,000. The First Lord of the Admiralty made the significant 
remark that he did not seriously differ from Lord Hood of 
Avalon as to the number he put forward, and that in the next 
few years he should probably have to add to the number of men 
of all classes in the Navy, but it must be by a gradual process. 
He differed as to the proportion to be drawn from the reserves, 
it being essential that a very large proportion of both the ship’s 
crews and engine-room complements should be men highly trained 
in the service. The arrangements said to have been in progress 
some years back for obtaining men for engine-room complements 
from those whose daily avocations peculiarly fitted them for the 
naval service, seem finally abandoned. 

As in the course of the next few years the ber of eng 
required will be greatly increased, a large proportion of them must 
be obtained direct, the resources of Keyham Training College 
being insufficient to meet the demand. The engineers have thus 
the opportunity of effecting the loudly called-for. improvements 
in their pay, position, and a on by abstaining from entering 
the service, the only available means for the purpose, and that so 
successfully practised by the medical branch for redress of their 
grievances. Nothing has delayed concessions to the engineers so 
much as the way in which engineers of the mercantile marine 
have entered the Naval Reserve. To this must be added the 
number obtained as assistant-engineers for temporary service, but 
if the conditions of service issued had not been misleading, the 
latter would not have been obtained. » Py 

Westminster, S.W., August 14th. 








THE PRESERVATION OF TIMBER. 


Sir,—In your very able paper of August 9th, I noticed an 
article relating to ‘‘ Wood Preservation.” So much of it as refers 
to my process I would be pleased to make a little more clear to 
your numerous readers as to the science and trustworthiness of my 
system for preserving green timber from rot, and preparing all 
varieties of wood instantaneously, so to speak, for mechanical 
uses, 

‘* Haskinizing, vulcanising,” consists in placing raw wood in a 
cylindrical chamber made of boiler plate, of any siz3, or numbers 
of them placed together, according to the output required daily, 
and submitting the same for a few hours to a medium of super- 
heated, circulating, compressed air, making as many as three or 
four charges per day of twenty-four hours, the effect of which is 
to destroy a'l germs inherent in the sap, at the same time develop- 
ing the antiseptics and preservatives contained in the wood which, 
by the air pressure employed, are prevented from escaping, and in 
cooling down under the same pressure as is employed in producing 
them they become fixed in the wood. 

Will you kindly allow the following endorsements to appear in 
connection with my explanation :— 

Mr. C. F. Chandler, Pb.D., of the School of Mines, Columbia 
College, New York, says: ‘‘I have examined the sample of oak 
wood preserved by your —— which you placed in my hands. 
I find that it is entirely different from the original wood, of which 
I also examined a sample. The treatment to which the oak has 
been exposed has effected a radical chemical change in its character, 
and it now contains 11°91 per cent. of materials, most of which 
have resulted from the action of heat. These I have succeeded in 
separating into: Neutral oils, turpines, &c., 0°36 per cent.; 
phenols, 0°77 per cent.; resinous acids and other bodies, 10°78 per 
cent. A very considerable portion of this 11°91 per cent. of 
material consists of antiseptic and preservative substances, which 
will act to protect the wood from decomposition anddecay. They 
have also radically changed the appearance of the wood, producing 
what would otherwise have required a long lapse of time. The 
wood before treatment does not contain the above-mentioned sub- 
stances, and would be liable to be attacked by microscopic fungi, 
and to undergo decay when exposed to air and moisture. In con- 
clusion, I will say that your process seems to be a remarkably 
simple and effective one for improving the appearance, and very 
greatly increasing the durability of timber, and protecting it from 
the agencies which result in destroying by decay timber which has 
not been treated.” 

Mr. R. H. Sloan, Caief Engineer, Manhattan Railway, tells me in 
reply to my inquiries as to the life of the cross ties and planking 
which had been treated by the vulcanising process, timber so 
treated six years ago ‘‘is sound, and the surface of the ties and 
planking very hard. There are no indications of decay at the end 
of those planks which were vulcanised, while the planks not treated 
and placed on the structure about the same time are decayed at 
the ends, or where they are nailed to the supporting timbers. I 
am inclined to think the process of vulcanising will soon be found 
to be the best way of —_— timber.” 

Distillations of wood are obtained, one after another, according 
to the degree of heat and vacuo employed. On Mont Blanc, at 
some seasons of the year, ebullition, or boiling of water will take 
place, and the water evaporate, whilst it is not hot enough to cook 
ordinary vegetables, The air pressure being so much less at that 
altitude than 15 lb, to the square inch, the ebullition occurs for want 
of air pressure. The air pressure used in my process prevents 
ebullition, consequently a greater heat can be applied to the wood 
= causing destructive distillations, or in any way injuring the 

re. 

When the tree has been separated from its roots, the sap still 
contains the principle of vegetation, which by certain influences 
are brought into activity, causing every species of decay, This 
vis vite is the albumen in the sap. 

The albumen in the sap of wood often produces a thread-like 
growth found in railway sleepers, extending throughout, and ter- 
minating frequently at the end of the timber in a fungus formation. 
This myscellium destroys the vitality of wood. A good example 
of its growth I found near Manchester, in some timbers which had 
been creosoted and used for railway sleepers, and afterwards taken 
out from under the rails and made into a fence at a crossing, by 
placing the timbers on end close together, 


A portion of the surface of the sleeper was broken away, reveal- 
ing the threads of myscellium interlaced in a perfect network follow- 
ing the course of the cells and ducts of the wood, which, except as 
to a thin surface where the creosote had penetrated, was com- 
pletely rotted. 

By my process of conserving timber, the vegetating or life-giving 
principle of the sap is destroyed by the great heat to which the 
wood is subjected. An experience of ages has shown beyond all 
question that ‘‘ charring” wood will preserve it from decay ; so far 
as the heat penetrates beyond the flame line it will invariably be 
found sound, firm, and strong, forthe reason that the vegetating prin- 
ciple in the sap has been destroyed, but in charring the heat 
cannot penetrate to the centre of the timber without burning too 
deeply, hence the circle around charred fence posts and timbers 
remains perfectly sound, while the centre has rotted away, whilst 
in my process the heat is made to penetrate through and through, 
to the very centre, and the fluids are so held confined by pressure 
that none of them can escape the action of the heat, 

SAMUEL EDWARD HASKIN, 

D.an’s-yard, Westminster, August 23rd. 





DISTANT SIGNAL LIGHTS. 


Sir,—I fear that your correspondent, “Signal Engineer,” does 
not catch the drift of my last letter. I said distinctly that I did 
not mean to distinguish a yellow from a white light, explaining at 
the same time my reasons for preferring a yellow spectacle to a 
plain lens, So, to avoid the quibble, I will say why not use a 
white light for distant signals at danger? In the present system 
of solely red and green lights, the exhibition of a white light on a 
fixed signal post—excepting, of course, back lights—is, I maintain, 
a signal of discretion, that is to say, the driver must fall upon his 
judgment whether to stop or to draw on slowly to the next cabin, 
Now, I take it that the distant signal at danger is very much a 
signal of discretion, as the driver must treat it in a very similar 
manner, his first duty being to bring his train in perfect control. 
Bat the distant signal ‘‘ off ” gives just as much a clear road as a 
home signal, and therefore does not require so much that it should 
be distinguished from a home, when in that position ; therefore I 
say keep the green light for the distant signal when “ off,” but 
let the ‘‘on” signal exhibit a white light, by which system the 
driver will know that he can travel at his own pace till he comes 
to a white light, when he must at once slacken his speed. 

I know that the chief objection to white lights for fixed signals 
is that in the neighbourhood of towns and stations gas lamps are 
so numerous that there is liability of confusion and mistake ; but 
in such situations there will always be but a few distant signals, 
and those few for the moet part slotted with stop signals on the 
same post, 

Your correspondent seems to think it a pity that a third distinc- 
tive light should be adopted by companies, that have at last come 
down to only two, and he cites the Great Northern as an example ; 
but he seems to be unaware that that very company and the Man- 
chester, Sheffield, and Lincolnshire, following in their wake, have 
taken the initiative by adopting a white light as danger signal for 
ground discs. They, at any rate, have considered that the large 
number of red lights in busy station yards is confusing, and have 
sought to remedy the evil. My proposal is to go further, and 
reduce still more the liability of mistake by rendering the distant 
signals distinguishable. I think it a greater pity that no use should 
be made of the most clearly seen of all lights—the white light ; 
especially when it can, as I have shown, be made tosolvea difficulty 
which has been the subject of experiments for many years. I 
believe that either the Caledonian or Glasgow and South-Western 
still keep white lights for their distants when ‘‘ off,” while their 
other signals show green, COMPENSATOR. 

August 27th. 


‘* SOLID CAST”’ STEEL GUNS. 

Sir,—The description of the solid cast steel gun in your issue of 
the 16th inst. is interesting, but the method of carbonising steel 
surfaces by hydrocarbon gases is not new; what, however, is a 
novelty is the method of revolving the gun during carbonisation. 
But howdoes Mr. Maxim propose to obtain a perfect bore, because 
heating must produce irregularity of form ? GUNS, 

August 26th. 

(For continuation of Letters see page 216) 











TRIAL TRIP OF THE RUSSIAN TORPEDO 
DESTROYER SOKOL. 


On Thursday, the 22nd inst., the new torpedo-boat destroyer 
Sokol was launched from the works of Messrs. Yarrow and Co., 
of Poplar. This vessel has been built for the Imperial Russian 
Government. She is 190ft. long by 18ft. Gin. beam, and is the first 
torpedo-boat destroyer in which nickel steel has been adopted as 
the material of construction. This class of steel, as is well known, 
has a strength exceeding that of ordinary mild steel to the extent 
of about 30 per cent. She is fitted with twin-screw triple-expan- 
sion engines, adapted to indicate about 4000-horse power, and the 
speed guaranteed by Messrs. Yarrow and Co. on a three hours’ 
trial is 29 knots, carrying 30 tons. The steam is supplied by eight 
of Yarrow’s patent water-tube boilers with straight tubes. The 
armament of the Sokol is practically the.same as that fitted in 
similar vessels in the British Navy, two — tubes—being placed 
on deck for discharging torpedoes over either side—one 12-pounder 
quick-firing gun, and three 6-pounders. Asis customary at Messrs. 
Yarrow and Co.’s works, there was no ceremony at the time of 
launching the vessel, The Russian authorities, however, were 
represented by Prince Oukhtomsky, naval attaché, and Captain 
Behr, the captain appointed to take command of this vessel; also 
Messrs. Poretchkin, Groffe, and Kraatz, the technical advisers to 
the Russian Government. The Sokol was launched with all the 
machinery on board, and the fires alight and steam up in four of 
the boilers, After the launching, the main and auxiliary engines 
were at once tested under steam. The following day, namely, 
Friday, the 23rd, the first preliminary trial took place, and as the 
results obtained are of more than usual interest, through the 
courtesy of Messrs, Yarrow and Co. we are enabled to publish 
them. The trials were progressive, as usual, and Captain Behr, 
the commander of the vessel, was present as representing the 
Imperial Russian Government. The load carried was 30 tons, and 
the trial took place on the Maplins, when the remarkable speed of 
30} knots was obtained :— 
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From this it will be seen that at the moderate pressure of 164 lb, 
to 1651b., over 30} knots was obtained, which result must be very 
gratifying, both to the Russian Government as well as to the con- 
structors, and the low air pressure in the stokehold. to obtain this 





result is another evidence of the great efficiency of the Yarrow 
type of water-tube boiler, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 





*,* In order to avoid trouble and confusion, we And it necessary 
correspondents that letters of inquiry addressed to the public, and 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Taz Enomverr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

AppREss WaNTED.—/f any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.I.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

Mars (Birkenhead). —The whole question was discussed in our columns and 
settled as far back as November 16th, 1894, and it would be useless to 


intended 





re-open the discussion. 
Erratum.—In Mr. Irwin's letter the name Bancroft should be spelt 
Barcroft. 
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When advertise- 


ment measures an inch or more, the charge is ten shillings per incs. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 


vractical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition . 

Prices for Displayed Advertisements in “‘ ordinary" and “' special" positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 

later than Three o'clock on Wednesday afternoon in 

wertisements and the Publishing Department of the 
wer are to be addressed to the Publisher, Mr. Sydney White; all other 
to be addressed to the Bditor of Tax ENGINEER. 





SELF-PROPELLED ROAD CARRIAGES. 


WE have offered for competition prizes to the value of 
One Thousand Guineas for self-propelled road carriages, 
believing, as we do, that the construction of such 
carriages may very well constitute a new branch of 
manufacture at least as important as that of cycles, 
which in a very few years has attained to enormous 
proportions. But it is obvious that unless the use of 
vehicles propelled by steam, oil, gas, or electricity is 
sanctioned by the Legislature, no progress can be made 
in this direction. It will be remembered that an altera- 
tion in the existing Highways (Locomotives) Act was 
prepared and met with favour in the late Parliament, and 
would probably have become law but for the dissolution. 
It is most desirable that the existence of a demand for 
such a change should be brought to the notice of the new 
Government, and to that end we have prepared the 
subjoined memorial, a copy of which lies at our office for 
signatures. We may add that those of our readers in 
thé country who are interested can have a copy of the 
memorial forwarded to them for signature on application 
to our publisher. Energetic action at the present 
moment will be of far more value than at a subsequent 
period when Parliament becomes engrossed with matters 
which, however important for the nation in general, have 
scant interest by comparison for engineers. 

To the Right Honourable Henry Cuapuiy, M.P., 
President of the Local Government Board. 
The memorial of the undersigned engineers, 
manufacturers, and employers of labour in 
Great Britain, 





Showeth as follows— 

Towards the close of the last Parliament the late 
Government introduced a Bill for the repeal of existing 
statutes, so far as they operate to prevent the use of 
light vehicles propelled by steam, or other motive power, 
not employed in traction. The Bill was read a first time, 
but by reason of the dissolution did not proceed further. 

Your memorialists believe that the time has now 
come when such a measure should be passed into law. 
They point to France for an example of the use that is 
made of motive power upon roads, and they respectfully 
urge that this country should not be in a less favourable 
position. 

The fact that there is no opening for the use of light 
road carriages in this country by reason of restrictive 
statutes, operates to prevent the development of a trade 
in such articles in competition with other countries 
where such restrictions do not exist. 

The passing of such a measure as that introduced 
during the last session of Parliament would lead to a 
large development of trade and to the benefit of a large 
section of the operative classes of the country. 

Your memorialists therefore pray that you will 
take the question into consideration, and that 
the Bill introduced by the President of the 
Local Government Board under the late 
Government, or some other Bill to the like 
effect, may be presented to Parliament with 
the least possible delay. 


THE ENGINEER 


AUGUST 30, 1895. 














SELF-PROPELLED ROAD CARRIAGES. 


THE response which we have received to the issue of 
the memorial, a copy of which is given above, has been 
in every respect gratifying. From all parts of the kingdom 
we have received letters which leave no doubt of the popu- 
larity of the movement in favour of a change in the existing 
law. On Monday night, at question time, Mr. Macdona, 
the member for Southwark, asked what action the 
Government proposed to take in the matter, and in reply 
Mr. Chaplin said :—‘‘ The subject of motors for horseless 
carriages is one to which my attention has been drawn, 
and it is my intention to carefully consider it in 
connection with the Bill which was introduced last 
session by my predecessor.” This is quite satisfactory 
so far as it goes. Up to the present not a syllable 
has been heard in any direction against the Bill intro- 
duced by Mr. Chaplin’s predecessor; and we have now 
every reason to hope that early in the new year action 
will be taken in the matter by Parliament. It may be 
worth while to say here that even if some delay were to 
occur it would be practicable to apply to the Board 
of Trade for licences which would exempt competing 
vehicles from pains and penalties, and these licences 
would, we think, almost certainly be granted. 

Some of our correspondents appear to think that the 
competition for our prizes will be confined to petroleum 
motors. Nothing can be further from the truth. 
There are only three agents generally available for 
the self-propulsion of a vehicle, namely, steam, mineral 
oil, and electricity; any one of these can be used, 
or a combination, such as the use of mineral oil as 
a fuel to generate steam. We have used the word “ oil” 
advisedly, because we fear that the use of petroleum 
spirit would not meet with much favour in this country. 
It is no doubt largely and successfully employed in 
France ; but we really fail to see why “ paraffin oil,” such 
as is used for lighting purposes, should not give just as 
good results. The oil can be bought anywhere and at 
any time, but petroleum spirit cannot ; and the purchaser 
of a self-propelled road vehicle driven by a highly 
inflammable spirit might find himself very awkwardly 
placed with insurance companies. It would be necessary 
to keep some store of the spirit, and that could not be 





safely done in a coach-house. But it is not to be assumed 
that spirit-worked engines would be excluded from com- 
petition. Again, it is not impossible that compressed gas 
might be used, in the same way that it has be:n 
tentatively employed in the propulsion of tramcars. 
Personally, we an that the advantage is so 
much in favour of steam and oil motors, that we 
doubt that a single electrical or compressed gas motor 
will be entered for competition. Yet it must not 
be forgotten that electricity presents transcendent ad- 
vantages in certain respects over all other motors. The 
obstacle lies not in using it, but in getting it to use; yet 
we can imagine conditions existing in certain districts 
which would render the employment of storage batteries 
possible. Thus, for instance, there are stations along the 
Thames where electric launches are charged. Anyone 
living within a moderate radius of such stations might 
very well utilise a large portion of the permissiblu weight 
of his carriage in carrying storage batteries. But this 
does not affect the general proposition that in steam and 
oil will be found the best agents for propelling vehicles 
on common roads. We are informed that many 
persons have already begun to design and construct 
carriages, and there is a general consensus of opinion 
that a very large trade indeed can be done if only 
a suitable carriage is produced. We have received a 
number of letters asking for information concerning the 
proposed competition. The questions put cover the 
whole ground. We must ask our correspondents to dis- 
play a little patience. ‘The conditions of the trial are 
receiving the most anxious consideration, and will be 
made public in due time. Three gentlemen of the 
highest positions in the profession have consented to act 
as judges. If our correspondents, instead of asking a 
multiplicity of questions, would make suggestions, they 
should have the consideration they deserve, and might in 
many cases prove useful. 

Recently at Tunbridge Wells Mr. Philipson, the 
President of the Institution of British Carriage Manu- 
facturers, thought it necessary in the course of his 
presidential address to say a few words to reassure his 
hearers, who, he thought, might fear that the success of 
the self-propelled pleasure carriage would seriously inter- 
fere with the trade which he represents so ably. Of 
course, there is no danger of the kind, but Mr. 
Philipson did not, we think, make enough of the 
fact that in the country the number of vehicles 
would be greatly multiplied. The cost of keeping 
a self-propelled carriage would be very little compared 
with that of keeping a “trap” anda horse. Nor should 
it be forgotten that the aid of the carriage builder will 
still be required. It is true that the engineer will supply 
the motive power; but engineers are not carriage 
builders, and resort will no doubt be made to the 
latter for the vehicle which the former will fit with 
engines. If the carriage builders have any one to 
fear it is the bicycle builder, who is eminently well 
calculated to produce a light pleasure carriage. Indeed, 
we happen to know that more than one firm look with 
the greatest pleasure at the movement in favor of self- 
propelled carriages, and are prepared to take advantage 
of the anticipated change in the law. We would, in con- 
clusion, once more direct our readers’ attention to the 
necessity which exists for pressing the question home on 
the Government for solution, and nothing will strengthen 
our hands so much in doing this as the signing of the 
memorial which we have drawn up, and to which we 
once more draw the attention of our readers. 


THE LOSS OF THE SEAFORD. 


THE circumstances attending the accident to the cross- 
Channel steamer Seaford, whereby that vessel foundered 
—as recorded in the last issue of THz ENGINEEK—are 
such as, in our opinion, to be worthy of a little close 
attention. As will be remembered, the Seaford, a twin 
screw steel steamer, belonging to the London, Brighton, 
and South Coast Railway Company, left Dieppe on Tues- 
day afternoon, August 20th, bound upon her usual run to 
Newhaven, with 255 passengers on board. Soon after 
leaving Dieppe the Seaford entered into a thick fog, 
whereupon her commander—Captain Sharpe—eased her 
down, and proceeded to his destination at reduced speed. 
When about twenty-five miles from Newhaven the Sea- 
ford was run into at about amidships by the French twin- 
screw cargo-laden steamer Lyon, belonging to the same 
company, which had left Newhaven the same afternoon. 
The result of this collision was the sinking of the Seaford 
near the scene of the disaster; but as she kept afloat for 
about forty or forty-five minutes after the accident, and 
as the Lyon was able at once to get alongside the sinking 
vessel and take off her passengers and crew, happily 
no lives were lost. Hence, what might under other and 
less favourable conditions have resulted in a wholesale 
destruction of human life, with all the attendant horrors 
of such a tragedy upon the ocean, was mercifully limited 
to the sinking of a valuable steamer, repairable damage 
to the colliding vessel, and a few broken limbs among 
the passengers who were standing near the spot where 
the Seaford was penetrated. 

One would suppose that the universal feeling, when 
what might have been a calamity upon an enormous scale 
is actually minimised to the most moderate dimensions, 
would be one of satisfaction and thankfulness. That the 
Seaford should have floated for nearly three quarters of 
an hour after being struck, and thereby have afforded 
ample time for her passengers and crew—297 in all—to 
be transferred to the Lyon, is surely a circumstance 
which should be counted to the credit of the company 
which owned and the firm which built her. And that 
the Lyon was so well handled as to be got alongside for 
the transference of the imperilled people into her, besides 
being so staunchly built as safely to convey them— 
damaged as she was—into Newhaven, is a further matter 
for satisfaction, and creditable to her owners and crew. 
But despite these facts, which point at least to care and 
attention having been specially devoted to the bulkhead 
subdivision in the Seaford, we yet find questions being 
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asked in Parliament and in the press which suggest that 
enough was not done in that direction, and that nothing 
short of the absolute unsinkability of passenger steamers 
will meet with unqualified approval. 

Now THE ENGINEER has never yet assumed the attitude 
of “‘rest and be thankful” in regard to any branch of 
science, more especially when the safety of human life is 
involved. Nor do we even now assert that, satisfactory 
as was upon the whole, the outcome of the Seaford 
disaster, the vessel herself, as well as her passengers and 
crew, might not have been brought into port; that is to 
say, we are not on the side of those who think absolute 
unsinkability in a steel steamer is impossible-of attain- 
ment. On the contrary, the circumstances of the Sea- 
ford disaster rather go to show that in her case the 
required conditions were missed by a very narrow margin 
indeed. Itis this peculiarity of being so near and yet so far 
from retaining enough buoyancy to keep permanently 
afloat after the engine room was penetrated by the bow of 
the Lyon which makes this disaster so worthy of our 
special consideration. The Seaford was 262ft. long by 34ft. 
broad, and 14ft. deep, having a gross tonnage of 997 tons, 
and a net register of 258 tons. Such a vessel, if of the 
ordinary cargo type, would have four water-tight bulk- 
heads reaching to the upper deck. But the Seaford had 
no less than ten such bulkheads, and so far as we can 
learn they were all specially stiffened so as to efii- 
ciently resist the stresses due to any compartment 
being penetrated and in free communication with the 
sea. With such a subdivision of the vessel it is probable 
that no one compartment could contain enough water to 
sink her; and that only by receiving a blow at the bulk- 
head separating the engine from the boiler compartment 
could sufficient damage be done in a collision to cause 
her to founder. But in such a case as that sho must 
inevitably go down with great rapidity. That the Seaford 
remained afloat from forty to forty-five minutes after the 
accident shows conclusively that the Lyon did not strike 
her at the bulkhead in question. Where then was she 
struck, and how was it that she ultimately sank? Reports 
from passengers on board at the time of the collision agree 
in respect that the blow from the Lyon was received in the 
wake of the engines. Now, letit be borne in mind that the 
Seaford is but a Channel passenger-carrying steamer of 
light draught and comparatively slight scantlings. Sucha 
vessel, if struck by a cargo-carrying steamer like the Lyon, 
even if both were steaming “dead slow,” would be very 
badly penetrated, and consequently the inrush of water 
to the engine room would be so considerable as to fill that 
space in a few minutes at the most. If the filling of the 
engine room compartment had been sufficient to sink the 
Seaford, then we venture to say she would not have 
floated five minutes after the accident happened. If the 
blow had been received at the dividing bulkhead between 
the engines and boilers, then in that case she would not 
have remained afloat many minutes longer. How was it 
then that she remained afloat solong? Or rather, we 
would ask, How was it that she sank at all ? 

There are just two possible solutions of the difficulty, 
and whichever may be the true explanation, both are 
deserving of attention with a view to future precautions 
in this type of ship. It will be clear that although the 
rate of flow whereby the sea ente~:d the damaged com- 
partment must necessarily have been very rapid, the rate 
of flow which finally sunk the vessel was very slow. 
Hence the water must either have passed from the 
damaged compartment into one or more adjacent ones by 
means of a small opening, or else the deepened immer- 
sion of the vessel, with her engine room filled, led to 
water entering by a small opening elsewhere—that is to 
say, the water flowed from the engine room into an 
adjacent compartment, through a water-tight door in a 
bulkhead being not fully closed, or through there being 
some other small opening in the bulkhead which ought 
not to have been there. Otherwise the sinking was due to 
water being admitted through open side scuttles, which 
were immersed through the filling of the engine room com- 
partment. Either or both of these supposititious means 
would be sufficient to account for the sinking of the Sea- 
ford. In view of the slow rate of the final inflow, we are 
inclined to believe that open side scuttles were really at 
fault. If there was a water-tight door left open in the bulk- 
head between the engines and boilers, or in the after bulk- 
head of the engine room, then the ultimate settling down of 
the vessel is not due to the want of proper bulkhead sub- 
division, but to neglect of the means placed at the dis- 
posal of those on board for securing her safety. But if 
the sinking was due to water getting into the cabins by 
means of the side scuttles fitted for lighting and ventila- 
tion, then there can be no doubt that sinking was in- 
evitably associated with the penetration of a large com- 
partment such as that of the engine room. 

This is a very important question, and one deserving of 
the fullest investigation. All attempts at securing unsink- 
ability by extensive bulkhead subdivision must be nullified 
if naval architects and shipowners persist in allowing 
holes for side lights to be cut in the vessel’s plating so 
low down as to be immersed when a large compartment 
is penetrated through collision. Only by making the 
lights a fixture, of stout glass, and water-tight, can the 
danger be avoided; and this, as we need hardly say, is 
never done. For such short runs as that from Newhaven 
to Dieppe there should surely be no necessity for movable 
lights in the saloon and cabins near the water-line. Better 
by far to depend upon ventilation by fans than to incur 
the risk attending open scuttles, as illustrated by the possi- 
bilities in the Seaford case. 

The foregoing remarks are, of course, intended to 
suggest what might be the explanation of the vessel’s 
sinking, and are by no means meant as positive assertions 
of what actually occurred. The Seaford having sunk in 
deep water, the real facts will probably never be known. 
Of two things there can be no doubt: The vessel went 
down, and the rate of her going was very slow. While 
there is great cause to be thankful for the time thereby 
afforded the passengers for escape from the sinking 
steamer, yet the very extent of that opportunity seems 


to indicate that, had further precautions been taken, she 
might not have sunk at all. 


THE RAILWAY RACE. 

THE graphic articles from the pen of Mr. Rous-Marten, 
which we have published, render it unnecessary that we 
should here say anything concerning the events of the 
railway race which has just been terminated. But much 
remains to be written on certain aspects of the race, 
concerning which the most extraordinary mistakes have 
been made by correspondents of the daily press. There 
is, too, some reason to believe that a section of the general 
public has regarded the race as a dangerous and almost 
criminal transaction. Mr. John Burns, M.P., has excelled 
himself in wild denunciation of the railway companies, 
and has drawn a lurid picture of the perils and sufferings 
of drivers and firemen, which only needed a small sub- 
stratum of truth to be a really pathetic bit of oratory. 
It is a most unfortunate circumstance that the self- 
appointed official friends of the working man invariably 
spoil their case by exaggeration and a manifestation of 
marvellous ignorance of the matters about which they 
talk. It seems that Mr. Burns has been riding on an 
engine in the United States, andfound it hard work and 
a little alarming. We are not surprised. The experi- 
ence of any man who rides on the footplate of an express 
locomotive for the first time is rather startling, but it 
is not necessary that as a result he should rush into 
print. But Mr. Burns is by no means alone. Many 
other worthy people seem to regard with dread an 
attempt to accelerate communication with Scotland. It 
is just possible that a few words from us may tend to re- 
assure and even comfort these gentlemen. No lady cor- 
respondent of the daily press has yet expressed her fears. 
Possibly the racing spirit which sufficed to induce the old 
lady to give her cargo of hams to the captain of the 
Mississippi boat to enable him to make more steam and 
beat a rival, still burns in the female breast in this 
country. 

We have been repeatedly told that the race to Scotland 
is dangerous; that the men in charge of the train are 
overworked ; that the speed is so tremendous that the 
passengers must sufferin health ; that there is no time to 
avoid collisions; that the risks of running off the line, 
breaking rails, bursting up the engine, breaking bridges, 
and so on, are simply enormous. All thisis an admirable 
and instructive example of the way in which history re- 
peats itself. We can almost see some of the correspon- 
dents of the daily press copying their letters from old 
newspapers and reviews. In 1830, and one or two suc- 
ceeding years, everything that has been written during the 
last couple of weeks was written and printed. The modern 
terrorist has had nothing new to say on the subject. All 
the fine old crusted stock arguments have been trotted out. 
We admit that there has been one omitted. We have 
not heard a syllable about the risk of suffocation, of 
which such capital was once made by the opponents of 
railways; but this is a small matter. Neither has 
anything been said about a cow. It would be sheer 
waste of time to attempt to deal in detail with the non- 
sense that has been allowed to find its way into type on 
this subject. The truth is very simple; it can be stated 
in a very few words, and it is enough, we think, so to state 
it, to scattér to the wind the so-called arguments which 
have been advanced by those who have no idea what manner 
of men express drivers and firemen are, and who seem to 
have wilfully shut their eyes to that which should be 
obvious. During the race to the North none of the trains 
attained a greater speed than is attained every day on 
all the leading railways in the kingdom; at all events, 
north of the Thames. Speeds of very nearly, if not 
quite, seventy miles an hour are frequently reached by 
express trains, which run at this velocity for many miles. 
Now, what the railway companies have done during the 
race as regards speed, is simply what they are doing every 
day. The only difference has been that instead of running 
at 60 miles an hour, let us say, for ten minutes or a quarter 
of an hour at a time, they have run continuously at that 
speed. Why should it be more dangerous to run steadily 
from Euston to Crewe, 158 miles in 158 minutes, than it is 
to run from Tring to Willesden, 31 miles in 31 minutes? 
Can it be wrong to traverse the 105 miles between 
King’s Cross and Grantham in 105 minutes, and right 
to run from Hitchin to King’s Cross, 82 miles in 32 
minutes? There can, of course, be only one correct 
answer to the question. With lines so splendidly kept as 
those of the West and East Coast Companies, and rolling 
stock so nearly perfect, what can be safely done on any 
one section of the road can be doneon any other; and when 
the performance has been analysed as Mr. Rous-Marten 
has analysed it, we see at once that the acceleration is 
due, as we have said, mainly to two causes; firstly, 
making long runs without a stop; and secondly, main- 
taining continuously the high speeds which commonly 
occupy only a percentage of the whole time spent in 
running between any two distant stations. It has not 
been found necessary to tear down hill from Shap 
Summit to Carlisle at any greater speed than usual, but it 
has been found necessary to climb much faster than usual 
from Tebay. On the East Coast line it has not been 
found possible to make such long runs as were made on 
the West Coast, partly, perhaps, because it was expedient 
to stop for water, although we believe that with mode- 
rate loads the Stirling tenders, holding as they do 3500 
gallons, could carry water for a run to York, 188 miles. 
The result has been that the average speed has had to be 
augmented. The West Coast had two strings toits bow, 
longer runs than usual and augmented average speed. The 
East Coast only had the latter. This circumstance effec- 
tively disposes for that route of the argument that the 
drivers and firemen must have been exhausted with 
continuous work, inasmuch as the engines were changed 
frequently. But if it were desirable, there would be no 
difficulty in running from London to Carlisle, or even to 
Edinburgh, without a stop. A special tender would be 
necessary, carrying only about 2000 gallons of water, 











from Euston to Edinburgh is 400 miles, and to allow for 
contingencies the tender ought to carry about six tons of 
coal at starting. The engine would be worked by a 
double crew, the second watch being taken by men who 
travelled either in a special bunk constructed on the 
tender or in the leading van. A very simple arrangement 
would allow them to pass from the stuffed cushions of the 
van to the footplate and vice versd. The longest run 
made, however, as yet has been to Crewe, and lasted 
only 2h. 40 min., which is quite within the power of any 
good driver and fireman. 

One gratifying result of the race will be perhaps to 
silence the boasting of the American press. The far. 
famed Empire State Express has been thoroughly beaten. 
No engineer in this country, and probably very few in 
the United States, believes that a mile was once run on 
the New York Central in 32 seconds, or that five miles 
have been run in three minutes. Concerning long distance 
runs, however, there is not room for doubt, an inaccuracy 
of a few seconds in timing being of no importance. It is 
said that the “record run” of the United States was from 
New York to East Buffalo, 439°5 miles in 425 minutes, 
or, say, 61°56 miles an hour. A reference to Mr. Rous- 
Marten’s article on page 203 will suffice to show that this 
has been most thoroughly beaten. We have, of course, 
yet to hear what United States railway men have to say 
concerning the race. Their comments can scarcely fail 
to be interesting. 

One point is worth notice, although up to the present, 
curiously enough, no one has referred to it. That is, the 
steadying gyrostatic action of the wheels of a train at 
high speed. To overset a train running at sixty miles an 
hour is much more difficult thanit would be if the train was 
standing still. On a good road it is a common subject of 
remark that the higher the speed the steadier is the run. 
ning; and this is no doubt due, as we have said, to the gyro- 
static influence of the wheels—the action, in fact, 
which prevents a bicyle from overturning. 


—-40¢ — 
THE ALUMINIUM WORKS AT THE FALLS OF FOYERS, 


Srnce the letter by the Duke of Westminster, published 
about a fortnight ago in all the principal Scottish dailies, 
condemning as “an act of desecration ”’ the utilisation of the 
falls of Foyers for the manufacture of aluminium, many letters 
have appeared on the subject, and the inevitable questions in 
Parliament have been put. The Duke wrote in virtue of his 
position as president of the National Trust for Places of 
Historic Interest or Natural Beauty, and most of the writers 
following him have written from the esthetic standpoint 
naturally assumed by him, and have been equally denunciatory. 
Doubtless from one point of view that most strongly 
appealing to the more widespread circle of readers—it is very 
regrettable that the falls are to be impaired as a natural 
show-place ; although from all accounts it has all along been 
only the enthusiastic few who have availed themselves of a 
visit to them, the fourpence for pier-dues and the stiff, 
hurried ascent and descent being effectual deterrents to most. 
From other, and quite as forcible standpoints, however, the 
work now in progress at Foyers is not only excusable but 
desirable. This is the way in which all the people of the 
Foyers district, and of Inverness-shire generally, with but few 
exceptions, regard it. It means employment, wages, and the 
promotion of trade, in a district where these are at present 
scanty. nage too, if all that is alleged as to the spoiling 
of the falls and their surroundings were true, the local 
inhabitants themselves would have protested against the 
establishment of aluminium works, But the allegations of 
the Duke and others are mostly all groundless. For example, 
it is affirmed that the factory will ‘‘emit hydrofluoric acid 
gas, which will be most destructive to vegetation in the 
neighbourhood,” Now the Public Health Act provides 
against the liberation of any such gas, and apart from this 
repressive check the hydrofluoric gas given off in aluminium 
manufacture is now absorbed and rendered innocuous. 
Another objection is that the manufacture of aluminium will 
create “‘ great spoil-banks which the company are under no 
obligation to remove should they at any time suspend opera- 
tions.” At the worst it would be doubtful whether the 
presence of any such banks, when properly treated with over- 
soil and grass seed, would spoil the scenic amenities of the 
place naturally so rough and rugged, but,as pointed out by Dr. 
Common, F.R.S., resident director of the British Aluminium 
Company, when showing a party over the site of operations, 
no solid débris of any kind would result from the company’s 
doings at Foyers, all of the raw material being got from a 
distance—most of it in Ireland—and there treated. As to 
the utilisation of the water which hitherto had gone to form 
the falls, the material advantages far out-balance the poetic 
disadvantage, There seems no reason why Germany and the 
United States should have a monopoly in the manufacture of 
aluminium, which, all allow, is of incalculable importance as 
affecting the metallurgical possibilities of the future. Tocope 
with this monopoly, the manufacture in this country must be 
carried on with cheap motive power, as at Schafihausen, 
where the falls of the Rhine are utilized, and at Niagara. As 
a matter of fact, however, the protests against the utilisation 
of Foyers now being made all come toolateintheday. The 
company has already acquired all the property necessary for 
establishing and carrying on the works, all that is now being 
asked by it from the county authorities of Inverness are 
powers to make various alterations in lines of roadway, 
water levels, calculated to improve the capabilities of the 
site, &c, Operations are well under way. The conduit to 
carry the water from above the falls to the factory is cut 
through solid rock for two-thirds of its length. It measures 
6ft. by 6ft., and it runs parallel with the river at the falls, but 
20ft. underground. The overflow of the reservoir will pass 
into the gorge of the falls. 





COPPER AND ENGINEERING. 


An irregular upward movement in the price of copper 
seems again to have manifested itself, and to be likely to lead 
to further movements in the metal. It is evident from the 
statement of the Chairman of one of the great railway com- 
panies that the low prices that have on the average ruled for 
copper for the past two or three years have induced a larger 
use for engineering purposes, and probably for other uses, 
whilst it is equally certain that the large and continuous use 
for purposes of electricity must represent an enlarging 
yearly pay The recovery of the demand in the 
United States has been very rapid of late, and there is now 
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use there. These are indications of the change that is taking 

jace, and that has already shown its effects in the advance 
of the price by several pounds per ton. It is a question of 
how far that advance can be carried. There has been of late 
a disuse of the facilities of production in the case of some of 
the mines that are rather above the average in the cost of 
working, and there cannot under any circumstances be an 
jmmediate and full resumption of working in all these cases. 
There is also the fact that the low prices have, as we have 
hinted, increased the consumption, and are probably also 
tending towards the enlargement of the area of that use. In 
the long run price becomes the adjuster of the difference 
between supply and demand, though its influence is not at 
alltimes seen, owing iu the employment of stocks that may 
have accumulated, and that have to pass into the market. The 
stocks of copper are now being “‘ adjusted ”—that is to say, 
they are nearing the markets of use, and are likely soon to 
show more accurately than for a good while the real influences 
of any increase in the demand. But it must not be forgotten 
that every increase in the price adds to the possibilities of 
profitable production, and enables the output to be augmented. 
We are no longer dependent on any narrow area for the 
supplies of the metal that is so needful in our engineering 
and other industries; the area of the output and its extent 
are large enough to induce the belief that there is no longer 
a probability of any long period of dear copper; and thus it 
may be hoped that there will not be that check to the use in 
all needful purposes of the useful metal. 


SWINDON STATION. 


Av last the directors of the Great Western Railway have 
resolved to purchase the property of the Swindon Junction 
Hotel Company for the sum of £100,000. By a contract 
entered into many years ago, it was arranged that all 
Great Western trains shoul stop at Swindon. This 
arrangement was originally made, we believe, to get rid 
of the opposition of the owners of land traversed by the rail- 
way. The delay and inconvenience were so great that a good 
many years ago the directors brought pressure to bear, with 
the result that the stop was removed from certain mail trains. 
In this they were aided by the Post-office authorities. More 
yecently, we believe that the Hotel Company offered to sell 
their right for £60,000. This the railway company looked at 
as @ monstrous price, failing to see that if the construction 
of a bridge or a viaduct could enable it to accelerate its trains 
by ten minutes, an outlay of four times £60,000 would have 
been incurred without hesitation. Wiser counsels have, how- 
ever, at last prevailed, and trains to and from the West will 
now be accelerated by probably a quarter of an hour, if not 
more. 








LITERATURE 


Transactions of the American Institute of Electrical Engineers, 
Vol. xi. Published by the Institute, New York. 1894. 


Tue scienceand art of electrical engineering in the United 
States are passing through a strange phase. The volume 
before us cannot alone be taken to represent the matters 
which chiefly interest electrical engineers in America, or 
the mood in which they discuss them, for the Institute, 
though growing rapidly, is not only a young but a small 
body. The early attempts to provide electric lighting 
plant at a low price and in high haste; giving as little 
trouble and as much light as possible; durability doubt- 
ful, ugliness everywhere, efficiency nowhere; all that is 
ancient history. Things have settled down, the fly- 
wheels that were going to burst have gone, the armatures 
doomed to burn out have been re-wound, and 
even some of the overhead wires have been buried. 
Is it a reaction then, or is it a new set of men 
that we hear of? Does all this theorising and science 
arise from recognised deficiencies in the past, or from the 
abundant sources of the present? Many admirably 
equipped technical colleges have been recently established 
in America, and a wave of a curious sort of science is 
pervading the electrical industry. It is true that the 
design of continuous current dynamos of large sizes 
cannot be carried out in the old rule-of-thumb style, for 
armature reactions and other complications must be 
considered. In any departure from the most simple 
alternating current plant, the effects of harmonics and 
capacity present themselves. Some engineers have the 
opportunity of studying such matters by direct experi- 
ment, and when difficulties arise, they investigate, and if 
possible remove them, or else circumvent them by new 
designs. Others make elaborate mathematical researches 
into the theory of the subject, and sometimes foresee the 
troubles and forestall them. The latter is no doubt the 
higher and more scientific way. Not only is it rare to 
find in one and the same man a knowledge of the practical 
results which are desired and the mathematical ability to 
attack them from the theoretical side, but still more 
difficult is it for a man who can theorise, to know when to 
pi theorising. Fortunately it does nobody any harm, 
and is vastly better than blind building of machinery, in 
which every new departure is a groping in the dark, and 
in which progress is made only by the survival of the 
tolerably fit. A few years ago, the United States would 
have been the last place in which to seek elaborate 
mathematical theorising about and all round engineering 
problems. It is, indeed, doubtful if anybody does seek 
it; it seems to bubble out in some places, a pretty spark- 
ling stream at first, but no sooner coming in contact with 
things terrestrial than it generates mud—thick, or some- 
times sloppy mental mud. But, as we have remarked, it 
does nobody any harm. No one need go to the meetings 
where abstruse mathematical papers are read, and no one 
need follow the rules which are given as the result of it 
all, if indeed, the authors remember to give any rules. 

Of such a class are the papers which we find in this 
volume on ‘ Resonance Analysis,” ‘‘ The Law of Hysteresis 
and the Theory of Terric Inductances,” ‘“‘ The Theory of 
Two and Three Phase Motors.” Of a different, and 
happily rare class is a paper on ‘“‘A Reliable Method of 
Recording Variable Current Curves.” A very roundabout 
and complicated arrangement of polariscopic apparatus, 
with a tube containing bisulphide of carbon, is to be used 
in conjunction with a spectroscope and photographic 
camera having a quickly-moving highly sensitive siete: 
The current to be “ recorded” reliably is passed through 








a wire coiled round the tube. It is admitted that it is a 
pity that the self-induction of this coil will introduce 
further complication, but the author gaily remarks: 
“Even if we are prohibited from measuring certain 
currents on account of this self-induction, we are always 
sure that we are measuring the exact current which is 
flowing through the coil.” The words “certain,” ‘ sure,” 
and “ exact,” capped by the “reliable” in the title to 
this paper, are rather amusing. It isa relief to read that 
after this paper “the afternoon was devoted to a trip 
down the river, a visit being made to Cramp’s shipyard; 
Gloucester, N.J., was next visited, and, after an excursion 
on the electric railway and a visit to the power house, a 
cy -apgimaaee ’ dinner was served, through the courtesy 
of,” &c. 

But though there seems to be an inordinate amount of 
theorising, some practical papers are to be found in this 
volume. One of the most interesting, a very short 
description by Mr. Ward Lenard of his system of working 
motors for traction or other purposes by means of a con- 
tinuous current generator, and an alternate current motor, 
was treated in a very unappreciative fashion in the dis- 
cussion. The leading point of the invention which has 
been well tried for stationary motors did net seem to be 
realised by anybody who took part in the discussion. 
Perhaps the title of the paper, ‘‘ How shall we operate 
an Electric Railway extending one hundred miles from 
the Power Station ? ” seemed rather too visionary. 

The practice of reading a paper before simultaneous 
meetings in Chicago and in New York or Philadelphia, 
a practice arising from mere geographical necessity, 
seems well calculated to give rise to useful discussions. 
In the first place, the local conditions may vary; 
and while the Chicagoans may profitably consider the 
requirements of their progressive part of the country, the 
more civilised Philadelphians may turn their attention to 
the finer points of the subject. Were a common meeting 
physically possible, there might sometimes be a want of 
homogeneity about the gathering, and a tendency to weak 
generalisations. On the other hand, much time is wasted 
at scientific societies in discussing the discussion; and 
even when personalities are avoided, the practice 
generally results in wandering from the subject. A 
splitting of the meeting necessarily prevents this, and 
little is lost, if it be found—when the reports of both dis- 
cussions are printed—that similar ground has been 
covered by different speakers. 

A good double discussion followed the reading of a 
paper on the ‘ Destructive Effects of Electrical Currents 
on Subterranean Metal Pipes.” The reports of the Com- 
mittee on Units and Standards show that America is 
bitten with the desire to name and standardise all that it 
can lay its hands on, much as was Europe a few years 
ago. Had the recent Congress at Chicago been better 
managed, electrical science would have been saddled with 
a number of new units and names, and the already 
peculiar language of electrical engineering would have 
become still more unintelligible to the outsider. In one 
case letters were sent to several European societies in- 
viting comments upon a proposed name, and a resolution 
was carried in accordance with the general opinions 
expressed in the replies. The weight of a resolution of 
this kind should not be misunderstood. If each Senate 
of the Great Powers of Europe were to pass an identical 
resolution, there would be a strong probability that some 
new law would follow; but a resolution is but a resolu- 
tion, and is not binding on those who vote against it. 

On the whole, the last volume of the “‘ Transactions of 
the American Institute of Electrical Engineers indicates 
a healthy state of activity. We do not wish for amoment 
to disparage the importance of the mathematical investi- 
gation of complicated electrical, or, indeed, of other 
engineering problems. The practice of our Institution of 
Civil Engineers might be adopted of printing such con- 
tributions as selected papers, unread ; and might be im- 
proved by the circulation of such papers before the 
publication of the ‘‘ Transactions,” with the view of the 
addition of carefully considered communications by way 
of discussion for such members as may be competent to 
make them. 


BOOKS RECEIVED. 


Modern Wood-working Machinery. By J. Stafford Ransome, 
Assoc, M, Inst, C.E, London: Wm. Rider aud Son, Limited. 
33. 61. 

University College. British Calendar for the Session, 1895-6, 
Bristol: J, W. Arrowsmith, Printer. London: Whittaker and 
Company. 1895. 

Forty-second Report of the Department of Science and Art of the 
Committee of Council on Education, with Appendices, London: 
Eyre and Spottiswoode. 1895, 1s. 94. 

Engineering Contracts and Specifications: Including a Brief 
Synopsis of the Law of Contracts and Illustrative Examples of the 
General and Technical Clauses of Various Kinds of Engineering 
Specifications. Designed for the use of students, engineers, and 
contractors, by J. B, Johnson, C.E. Firat edition. New York: 
Engineering News Pablishing Company. 1895. 








CHARLES MITCHELL. 


THAN Dr. Charles Mitchell, whose death took place on the 
22nd, inst., at Jesmond Towers, Newcastle, no one has 
had a more distinguished career in connection with ship- 
building in the North of England. Especially did he take a 
prominent part in establishing the iron ship-building industry 
on the banks of the Tyne, and the yard which he founded at 
Walker has for over thirty years ranked among the most 
important in the country, more particularly since 1882, when 
the firm of Sir W.G. Armstrong and Co., Elswick Works, and 
that of Charles Mitchell and Co., were amalgamated under the 
title of Sir W. G. Armstrong, Mitchell & Co., Limited. The 
yard has turned out many large merchant and war vessels, 
but long before the amalgamation Messrs. C. Mitchell had 
built gunboats and ironclads for our own and several other 
important naval Powers. Thelate Mr. Mitchell was a shrewd, 
active, business man who attained a measure of success which 
it is given to few to achieve, but which it is acknow- 
ledged was fully deserved, and his benevolenoe was as con- 
spicuous as his business qualities, 





The late Mr. Charles Mitchell was born in Aberdeen, in 
May, 1820, and received his early tuition chiefly at Mr. 
Ledingham’s Academy in that city; afterwards he attended 
the Grammar School under Dr. Melvin, a man of marked 
individuality. His school days over, and his natural bent 
being in a mechanical direction, he entered as a 
premium apprentice the works of Messrs. William Simpson 
and Co., engineers and ironfounders, at Footdee, the 
predecessors of the existing firm of Messrs. Hall, Russell, 
and Co. While serving in this capacity, and animated 
by the desire thoroughly to equip himself for the battle 
of life, he matriculated as a student at the Marischal 
College, and there specially devoted himself to the study of 
chemistry, in which branch he in 1840 was first prizeman. 
In 1836 Messrs. Simpson made considerable additions to 
their works, and entrusted the carrying out of the designs to 
Mr. John Coutts, an architectural draughtsman, Mr. Mitchell, 
under his directions, preparing the drawings, &c. This 
acquaintance with Mr. Coutts had incidentally an important 
bearing on his subsequent career, for it was to Messrs. 
Coutts that he went when he left Aberdeen for the Tyne, 
they having commenced a shipbuilding business at Hebburn. 
Mr. Mitchell continued with Messrs. Simpson till the com- 
pletion of his apprenticeship in 1841. Some time previous to 
that he had met the late Mr. Andrew Leslie, who afterwards 
became also one of the leading shipbuilders and engineers in 
Tyneside, but who was at that time foreman boilermaker 
with Messrs. Bowman, Kernon, and Co., shipbuilders and 
engineers, Aberdeen. Mr. Mitchell used to give Mr. Leslie 
lessons in drawing in the evenings. Various circumstances 
towards the close of his apprenticeship determined him to 
devote himself to shipbuilding and marine engineering, 
especially as he had become convinced that iron shipbuilding 
had a great future before it. 

Mr. Coutts, who is referred to above, about the year 1840 
removed to the Tyne and took the shipbuilding yard pre- 
viously carried on by Mr. Reay for building wooden vessels, 
and now forming part of Messrs. Wigham, Richardson, and 
Co.’s establishment. Mr. Mitchell, after he had completed 
his apprenticeship at Aberdeen, accepted an engagement with 
Messrs. Coutts, 9s a draughtsman, in 1842. He entered upon 
his duties on September 24th, the day after Messrs. Coutts 
launched the first iron steamer ever built on the Tyne—the 
paddle steamer Prince Albert, intended for service on the 
Thames. Mr. Mitchell next year took part in designing and 
superintending the construction of the ‘“ Q.E. D.,” asteamer 
150ft. long, 27ft. 6in. broad, and carrying 340 tons on a draught 
of 11ft. She was built to carry coals from Newcastle to 
London, and was propelled by a high-pressure screw engine 
of 20 horse-power, being, it is claimed, the first screw collier 
ever built, and further than that, she was one of the earliest 
steamers to be fitted with a water ballast in a double bottom. 
The machinery was constructed by Messrs. R. and W. Haw- 
thorn. Mr. Mitchell, who had assisted in the designing and 
construction of the machinery, became chief engineer of the 
boat on her first voyage to London and back. 

Afterwards he determined to perfect his knowledge of 
marine engineering, and in 1844 went to London, where he 
secured an engagement with the celebrated firm of Maudslay, 
Sons, and Field, with whom he continued till 1852. In that 
year he returned to the Tyne and started business for himself 
as a shipbuilder at Low Walker, where he soon established 
one of the most flourishing shipbuilding undertakings in the 
country. The first vessel, launched in the autumn of 1853, 
was the Havilah. In a few years the fame of Mr. Mitchell 
was recognised both at home and abroad, and in 1862, when 
the Russian Government decided to commence the con- 
structioa of armourclad vessels in their own country, they 
arranged to convert some of their dockyards into iron ship- 
building establishments. The carrying out of this important 
work was entrusted to Mr. Mitchell’s firm. He was invited 
to St. Petersburg, and received an order for an ironclad, and 
afterwards for several other vessels. The conversion of the 
dockyards and the construction of the armourclads were so 
well carried out that the Czar and the Grand Duke Constantine, 
who was then High Admiral of the Russian Fleet, presented 
Mr. Mitchell with a snuff-boxset in diamonds, valued at 
8000 guineas. Later on, in recognition of his services in 
the designing of additional war vessels, the Russian 
Government conferred on him the decoration of the Order of 
St. Stanislaus. 

In 1882, the firm of Messrs. C. Mitchell and Company, was 
amalgamated with that of Sir W. G. Armstrong and Company 
of Elswick-on-Tyne. The two firms had for years previously 
been associated in the building of war vessels. The joint firm 
has ever since been known as Sir W. G. Armstrong, Mitchell 
and Co., and up to the time of his death Mr. Mitchell may be 
said to have influenced the whole of the shipbuilding work of 
the company, which in 1884 started a yard at Elswick also. 
During the thirteen years since the amalgamation the firm 
has had an uninterrupted flow of prosperity, and its £100 
shares are not obtainable in the market under about £220. 
Of late years the Walker yard of the firm has made a 
speciality of oil tank steamers, of which between fifty and 
sixty have been built there. 

The late Mr. Mitchell was well known for his philanthropy, 
and his generosity to his workmen was unbounded. Among 
other things he presented the Low Walker district with a 
hospital, where, by the payment of 6d. per annum, to make 
the people feel that it is really their own, all can have 
medical care and attendance. He gave St. George’s Church, 
in 1887, to the Jesmond district at Newcastle-on-Tyne, and 
presented it with a fine organ, built by Messrs. Lewis and Co., 
of London—this was the organ which was fixed in the 
Mining Exhibition at Newcastle in 1887—also a peal of eight 
bells, cast by Messrs. John Taylor and Co., of Loughborough. 
It is calculated that the church, organ, and bells cost Mr. 
Mitchell over £30,000, the church being one of the finest 
ecclesiastical edifices in the North of England. To his 
native place—Aberdeen—he has been very generous. In 
1891 he promised £1000 towards the extension of the Maris- 
chal College buildings, but afterwards suggested a much 
more important scheme than the promoters of the altera- 
tions had had in contemplation, and he offered to find the 
money for this. This offer was accepted, and something 
like £30,000 has been furnished by the late Mr. Mitchell to 
carry out the work, which will be completed in the autumn 
of the present year. In recognition of his merits as a man 
and as the generous benefactor of his Alma Mater, the 
University bestowed upon him the LL.D. degree. 

The ceremony of inaugurating the extensions of the 
Marischal College was fixed to take place next month, and 
on the occasion Mr. Mitchell was to have had the freedom 
of the city of Aberdeen conferred upon him. The late Mr. 
Mitchell took a great interest in the University Extension 
movement and did a good deal towards its furtherance in 
the North of England. 
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FIRE-BOX PLATE TRIMMING MACHINE 


MESSRS. ISAAC HILL AND SON, DERBY, ENGINEERS 
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COPPER FIRE-BOX PLATE TRIMMING MACHINE. | trained axially ahead or astern atthe same time. The position 


| of the smaller quick-firers in the fighting tops is one of con- | 


THE machine we illustrate has been recently designed by | siderable security, and well thought out by the designers of 


Messrs. Isaac Hill and Son, engineers, Derby, and supplied | the vessel, so long as the mast itself remains intact. 


Here 


to Messrs. Williams, Foster, and Co., Morfa Copper Works, | the naval architects of France have adhered to their old policy 


Swansea. 


It is intended to use it for sawing the ragged | of providing for “‘top-fire,” which proved so terribly destructive 


portion which is on the forged copper fire-box plates instead | to both officers and upper-deck men at Trafalgar and other 


of planing. The spindle is “rising and falling ” 9in. by 
the telescopic arrangement patented by Messrs. Hill, whilst 
the saw will cut in either direction, the gearing being 
reversible. The feed gives an Sin., 10in., and 12in. travel per 
minute at pleasure. The table is circular, Sft. diameter, and 
can be revolved by bars placed in the holes provided. The 
friction is reduced by a centre, upon which the table is 


| 


| 


actions of that period. We should be sorry to see the decks 
of our vessels encumbered with the towering monstrosities 
which rise, like the minarets of 8 mogque, from the Hoche 
and Magenta; but, after the experience of the unfortunate 


| crews of the fighting tops in the recent naval actions between 


carried. This table is fitted in a slide, so that the copper | 


plate may be brought up to its proper position for sawing ; 
the sliding and the revolving of the table whilst sawing is 
prevented by four bolts and plates. At the end or front of 
the slide is a screw with a cross handle, this is for forcing the 


work against the saw, should such an operation be required at | 
| last would be in comparative security, as they could not be 
| seen. 


any time. 








THE COAST DEFENCE FRENCH BATTLESHIP 
BOUVINES. 


WE publish this week an engraving of the small French 
battleship Bouvines, which was launched in 1892, and is now 
completed. She is one of a group of four war vessels originally 
intended to have been built upon the design of a modified 
Farieuse, viz., the Jemmapes, Valmy, Bouvines, and Tré- 
houart. But in consequence of the serious disposition to 
instability which the Furieuse and Terrible displayed during 
manceuvres in an ordinary Mediterranean gale, the dimen- 
sions of the last two vessels were modified, the beam being | 
increased 12in., and the freeboard raised about S8ft. forward, | 
whilst, to compensate partially for the consequent elevation 
of the forward gun, the calibre of both of them in the main 
armament was reduced from 34 centimetres—13-4in—to 
30 centimetres—11 -8in. 

The principal dimensions, &c., of the Bouvines and Tré- | 
houart are as follows, and they differ very slightly from those 
belonging to the other two vessels, except as regards the | 
particulars aforesaid:—Length at the water line, 284ft. ; 
beam, 58ft. 8in.; draught, 22ft.; displacement, 6610 tons; | 
indicated horse-power, 8400; speed, 17 knots; coal capacity, | 
300 tons. An armoured belt of steel extends from stem to | 
stern 17fin. in thickness above and 10in. in thickness below 
the water line, this being surmounted by an armoured deck 
of steel 4in. thick. The turrets for the main armament are | 
oval, and armoured with 144in. steel plates. They rest upon | 
—- redoubts 12}in. thick, built upon the armoured 

eck. 

The armament consists of two 11-Sin. guns, as before- 
mentioned, eight 10-centimetre—4in.— quick-firers, and four- 
teen smaller quick-firers and machine guns. The main 
armament is very powerful, the 30-centimetre gun being 45ft. 
in length, and capable of piercing 35-7in. of armour. The 
great length of the weapon is an obvious advantage. As will 
be seen by a glance at the engraving, it is capable of being 
fired in a horizontal line, either direct ahead or direct 
astern, without endangering the integrity of the deck or the 
structure of the ship; the muzzle projecting so far forward 
and aft as to clear them from the effect of ‘‘ blast.” Its 
height above the deck also necessarily conduces to this end, 
and gives additional gun command—a very important feature. 
The position of the eight 4in. quick-firers is equally good. 
They are all upon the superstructure, so that when the 
scuttles are closed the hull of the vessel has no gun-ports to 
attract observation and fire, whilst each gun is within a stout 
and capacious steel shield. Many of the smaller quick-firers 
are equally well placed within the shelter of the fighting tops, 
of which there are two independently of the conning tower, 
upon the single fighting mast. Four of the 10-centimetre 
quick-firers, as well as the guns of the main armament, can be 











China and Japan, we confess that it would be satisfactory to 
know that some attention was being paid to the safety of the 
men who would have to occupy this position in the event of 
action with our own vessels. The shallow thinly plated 
cheese-boxes, which contain, upon the Majestic class, no less 
than four 3-pounder Hotchkiss guns, would be cleared of 
their occupants in a few moments by the machine-guns of the 
crews occupying the upper top of the Bouvines, whilst these 


On the whole we consider that two, atleast, of the four new 
French coast defence battleships are very excellent and service- 


| able little vessels, and as their cost is less than half that of an 
| ordinary sea-going unit of this class, it is almost a question 


| whether Lord Brassey is not right in his pleading for more 


armoured vessels of a medium size. It must be remembered 
that the Bouvines, drawing only 22ft. of water, could go in 
and out of estuaries which would be denied to the Royal Sov- 


| ereign and Magnificent, and the fault of small coal capacity 


| are now placing in our 15,000-ton baskets, is terrib 





could be easily remedied. The quantity of eggs bea we 
e to 


contemplate. 








DOUBLE TURRETS FOR AMERICAN WARSHIPS. 


WE give here a sectional side view of the two-storied or 





| double turret, containing four guns of two different calibres, 
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AMERICAN DOUBLE TURRET 


Each turret has a separate conning tower, and the mechanism | 
is so arranged that one officer in either turret may range and | 
fire the four guns. Each turret in the mechanism which will | 
control the management of the guns and ammunition hoists and | 
breech mechanism presents no important departure from the | 
existing means, The upper turret is stationary with the lower, | 





both being tarned in unison by a powerfal electrically controlled 
turn-table, which is at the deck line. Each turret has its own 
ammunition hoist, which in the drawing is shown at the breech of 
each gun. The hoist for the 8in. rifles in the upper turret 
traverses the lower tusret en rvute to the Sin, shell room, where 
are stored the projectiles for the smaller rifles, The hoist for the 
lower turret descends to the compartment where are kept tbe 13in. 
shell, which is directly below the 8in. shell rcom. In the 
memorandum referred to last week, Chief Naval Constructor 
Hichborn presents a powerful and to us a convincing argument 
against the employment of double turrets. He says :— 

“The weight of the lightest double-deck design—plan No. 3—is 
990 tons, as against a weight of 1055 tons for the separate and 
independent turrets. While the double-decked design against an 
attack in any except a bow or stern direction gives somewhat 
greater security to the Sin, ammunition hoists than the separate 
turret design, yet it must be pointed out that in this latter design 
the protection is at all times fully equal to, and in a fore-and-aft 
direction Na much greater than, that afforded to the guns them- 
selves. In the opinion of this bareau it is highly inexpedient to 
incur the increased complexity of the double-decked design for the 
purpose of adding armour protection to what seems an already 
adequately protected position. 

‘The bureau does not deem it wise to add to the enormous weight 
of a 13in. turret by placing on top of it an 8in. tarret, and thus 
farther concentrating the weights, unless such action can be shown 
to insure advantages of such grave importance as to fully com- 
pensate for the increased strains thus thrown on these portions of 
the vessel. One of these gun stations, not including the large 
weight of ammunition directly below it, weighs about 1000 tons 
—being nearly one-tenth the weight of the whole vessel—and this 
load is concentrated within a circle of some 30ft. in diameter. 
Further comment seems needless on this point. In the double- 
decked turret system, in addition to the problem of supplying the 
13in. guns with ammunition, there is to be faced the problem, not 
only of supplying the 8in, ammunition with the necessary rapidity, 
but of sending this ammunition up through the 13in. turret with- 
out interfering with the manipulation of the guns in the latter. 
The bureau believes that this can be a but it is certain 
that the complication and the consequent danger of derangement 
of such a double system of supply must necessarily be greater 
than that of single and separate systems. Another objection to 
the double-decked system is the somewhat decreased amount of 
room in both the 8in. and the 13in. turrets. 

‘* The objections thus far urged against the double-decked system 
are all more or less mechanical ; and, while they are important, 
they are yet of secondary consideration. The primary and 


| strongest objections to this system are the military objections. 


The mechanical ones can be faced and met, but the sericus dis- 


| advantages of this system from a military standpoint seem sufficient, 
| in the opinion of this bureau, to utterly condemn it, These objec- 


tions are to be found in the inability to turn the Sin. turret by 
hand in an emergency, in the reduction of the namber of turret 
trainers, in the strong probability that the disablement of either 
the upper or lower turret would involve the disablement of the 


| other, and in the great restriction to gun fire imposed by the 
| necessity of training all the guns of the double-decked system on 


the same object. : 
‘*The fact of all four guns being trained by one man, which has 
been claimed as one of the merits of the double-decked system, 
appears to this bureau to be a manifest disadvantage. Communi- 
cation between the upper and lower turrets has been restricted 
to the smallest poet opening, so as to minimiee the danger of 


| an injury to one turret affecting the other, but this also results in 
| leaving the gun trainer in the lower turret practically in ignorance 


of the fighting condition of the upper battery. He can train 


| intelligently only for the guns of the turret in which he is located ; 


the men in the upper turret must take their chance of getting a 
shot when they can, ignorant of whether the turret, momentarily 
still, has been definitely pointed, or whether it will be suddenly 
moved just as they are ready to fire. 

‘Tt is a matter of course that the disablement of the lower turret 
would involve that of the upper. The effect of a heavy armour- 


| piercing shell exploding within the upper turret, whose armour is 


not sufficient to keep out such shells would not only result dis- 
astrously to this turret, but would in all probability cause sufficient 
injury in the lower turret—even if it were only in the matter of 
ammunition supply, or of some of the mechanism in the rear of 
the guns—to throw the lower turret also out of action. This one 
objection alone seems sufficient to overbalance the admitted 
advantages of the double-decked system. : 

as more serious objection is to be found in the necessity of 
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MR. GURNEY’S NEW STEAM CARRIAGE 
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a3 IT APPEARED IN THE REGENT’S PARK 


training all four guns at the same object. Against all these dis- 
advantages of the double-decked system, and against the serious 
impairment of the fighting « ficiency of the vessel which would be 
caused by its adoption, it shows as its total gain a saving in weight 
of 130 toas, and an additional, but hardly necessary, protection to 
the ammunition supply of the Sin, turrets.”—United States Army 
and Navy Journal, 








MR. GURNEY’S NEW STEAM CARRIAGE. 


We are indebted to Mr. J. Aspinall, chief mechanical 
engineer, Lancashire and Yorkshire Railway, for the 
following interesting reprint from the Observer of 
December 9th, 1827 :— 


The curiosity excited throughout the country by the 
rumours which have recently prevailed of the intended 
substitution of steam-carriages for those drawn by horses, has 
induced us to take some pains to acquire information upon 
so novel & speculation—a speculation, in the success of which 
so many interests are involved. 

The carriage, so repeatedly alluded to of late, is the inven- 
tion of Mr. Gurney, of Argyle-street, a gentleman well known 
in the scientific world, as the author of ‘‘ Lectures on 
Chemical Science,” who, after a variety of experiments during 
the last two years, has at length brought his plan to perfec- 
tion. It is needless to say that, in the progress of such a 
work, great difficulties were encountered; but it is pleasing 
to state that Mr. Gurney has, in the end, met the reward of 
his ingenious and unremitting perseverance. The carriage, 
complete in all its parts, has, within the last fortnight, 
been inspected by scientific and practical men of all ranks, at 
Mr. Gurney’s works in the Regent’s Park ; they have seen it 
in motion—they have observed the facility with which it is 
guided, the rapidity of its progress, the simplicity of its con- 
struction, and, above all, its perfect safety ; and the result 
has convinced them, that in a very short time it will receive 
the sanction of the public, while the application of the same 
principle to other purposes of draught, must, from its economy 
as compared with the expense of horse power, become almost 
universal. In producing so great a revolution, many 
prejudices will, of course, have to be combated ; but where 
the benefit of the nation at large is involved, in this, as in 
many other modern inventions, individual interests must 
give way to the public good. 

Several experimental journeys will in a short time be 
made, commencing, probably, with one to Windsor, with a 
view of exhibiting the invention to his Majesty. This will be 
followed by a trip to Bristol by day, and this again by a 
journey by night. Upon the success of these experiments, & 
great deal, of course, must depend; but, if no material 
objection arises, it is fair to presume the end of Mr. Gurney’s 
indefatigable labours will be accomplished. 

We shall proceed to describe the carriage, of which the 
above plate affords an accurate view; and this we shall do 
rather generally, as a table of reference is attached, in which 
each branch of the machine is numbered and minutely 
explained. And first as to its safety, for it is upon this point 
that the public are most sceptical. At the first mention of a 
steam boiler attached to a coach, we are not surprised that 
the timid should take alarm, the more especially when we 
reflect on the numerous melancholy accidents which have 
occurred from the bursting of euch boilers, both on board 
steam vessels and in large manufactories where steam engines 
are employed. By the ingenious contrivance of Mr. Gurney, 
however, all apprehensions on this score are entirely dissipated, 
and we can with perfect confidence say, that even from the 
bursting of his boiler there is not the most distant chance of 
mischief to the passengers. This is a tubular boiler, con- 
structed upon philosophical principles, and upon a plan | 
totally distinct from anything previously in use. Instead of 
being, as in ordinary cases, a large vessel closed on all sides 
with the exception of the valves and steam conductors, which 
a high pressure or accidental defect may burst, and involve 
in destruction those in its neighbourhood, it is composed of a 
succession of welded iron pipes, perhaps forty in number, 
screwed together in the manner of the common gas pipes, at 
given distances, extending in a direct line and in 4 row, at | 
equal distances from a small reservoir of water, to the distance | 
of about s yard and a-half, and then curving over in a semi- 
circle of about half a yard in diameter, returning in parallel | 
lines to the pipes beneath, to a reservoir above, thus forming | 
a sort of inverted horseshoe. The water being supplied, and | 
the steam distributed, as we shall hereafter describe. This | 
horseshoe of pipes, in fact, forms the boiler, and the space | 
between is the furnace, the whole being enclosed with sheet | 
iron, The advantage of this arrangement is obvious, for | 
while more than a sufficient quantity of steam is generated | 
for the purposes required, the only possible accident that | 
could happen would be, the bursting of one of these barrels, 
and a temporary diminution of the steam-power to one- | 
fortieth part. The effects of the accident could, of course, 
only be felt within its own enclosure, and the engineer could, | 
in ten minutes, repair the injury by extracting the wounded ° 
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| barrel, and plugging up the holes at each end, for which pur- 


pose he would be provided with the proper materials ; but the 
fact is, that such are the proofs to which these barrels are 
subjected before they are used, by the application of a steam- 
pressure 500 times more than can ever be required, that the 
accident, trifling as it is, is scarcely possible; and the boiler 
now in use in Mr. Gurney’s premises, on a similar construc- 
tion, has remained as sound as ever after being at work every 
day for two years. Having thus described the boiler, we hope 
intelligibly, and baving, we trust, removed all prejudice on 
that head, we shall now endeavour to render the other details 
equally clear. The boiler, we need hardly tell our readers, is 
the seat of the vital principle in the steam engine, for without 
that, steam could not be engendered, and of course the works 
must stand still—our scientific friends will excuse us for 
being thus diffuse—and it will appear not a little singular 
that Mr. Gurney, who was educated a medical man, has 
actually made the construction of the human body, and of 
animals in general, the model of hisinvention. His reservoirs 
of steam and water, or rather ‘separators,’ as they are called, 
and which are seen at the end of our plate, are, as it were, 
the heart of his steam apparatus, the lower pipes of the 
boiler are the arteries, and the upper pipes the veins. 
The water, which is the substitute for blood, is first 
sent from the reservoirs into the pipes, the operation 
of fire soon produces steam, which ascends through the 
pipes to the upper part of the reservoir, carrying with it 
@ portion of? water into the separators, which, of course, 
descends to the lower part, and returns to fill the pipes which 








have been exhausted by the evaporation of the steam—the 
steam above pressing it down with elastic force, so as to keep 
the arteries or pipes constantly full, and preserve a regular 
circulation. In the centre of the separators are perforated 
steam pipes, which ascend nearly to the tops, these tops being 
of course hermetically closed, so as to prevent the escape of 
steam. Through these pipes the steam descends with its 
customary force, and is conducted by one main pipe all along 
under the carriage to the end of the platform, which is, in 
point of fact, the water tank, where it turns under till it 
reaches two large branch pipes which communicate with the 
cylinders, from which the pistons move and give motion to the 
machinery. The cranks of the axle are thus set in action, 
and the rotary movement is given to the wheels. By the 
power thus engendered also a pump is worked—which is more 
clearly explained in our references—and which, by means of 
& flexible hose, pumps the water into the boiler, keeping the 
supply complete. The tank is to be replenished at the end 
of certain stages, by a very simple process ; but it is calculated 
that it will hold sufficient—sixty gallons—for one hour’s 
consumption. The furnace, too, within the boiler is also 
calculated to contain a sufficient supply of coke or charcoal 
for a similar period, and may be fed with equal facility. So 
much for the boiler and its adjuncts, and now to the coach 
itself. In point of form, this vehicle is similar to the ordinary 
stage coaches; but rather larger, and stands higher, the roof 
being 9ft. from the ground. The seats for the outside 
passengers are as asual; and here it may be asked, whether 
those who ride in the back seats, are not liable to be annoyed 
by the smoke from the chimneys of the furnace.? To which we 
say no; for in the first instance, thereis no smoke, coke or 







charcoal only being used; in the second, the chimneys are 
above the level of the seated passenger; and lastly, the 
motion of the carriage will always disperse the heated 
rarefied air coming from the flues. 

The present carriage would carry conveniently six inside 
and fifteen outside passengers, independent of the guide, who 
is also the engineer. In front of the coach is a very capacious 

boot, while behind, that which assumes the appearance of a 
boot is the case for the boiler and the furnace, from which, 
we may add, no inconvenience whatever is experienced by 
the outside passenger, although in cold weather a certain 
degree of heat may be obtained if required. The length of the 
vehicle from end to end is 15ft., and with the pole and pilot 
wheels 20ft. The diameter of the hind wheels is 5ft., of the 
front wheels 3ft. 9in., and of the pilot wheels 3ft. There is a 
treble perch by which the machinery is supported, and 
beneath which two propellers in going up # hill may be setin 
motion, somewhat similar to the action of a horse’s legs 
under similar circumstances, which assist the power of the 
engine in forcing the carriage to the summit, in case of snow, 
&c. In descending a hill there is a brake fixed on the hind 
wheel to increase the friction ; but independent of this, the 
guide has the power of lessening the force of the steam to any 
extent by means of the lever to his right hand, which 
operates on what is called the throttle valve, and by which 
he may stop the action of the steam altogether, and 
effect a counter vacuum in the cylinders. By this means 
also he regulates the rate of progress on the road, going at a 
pace of two miles or ten miles per hour, or even quicker if 
necessary. There is another lever also by which he can stop 
the vehicle instanter, and, in fact, in a moment reverse the 
motion of the wheels so as to prevent accident, as is the 
practice with the paddles of steam vessels. Thus it would 
seem that the machine is under more perfect control than a 
carriage with the best conducted team in the country. The 
duty of the guide, who sits in front, is to keep the vehicle in 
its proper course, which he does by means of the pilot wheels 
acting upon the pole, with a facility scarcely conceivable. 
This pole, like the handle of a garden-chair, enables the guide 
to drive to an eighth of an inch, to avoid all obstacles, to turn 
corners, and, in fact, to do, with greater certainty, that 
which a coachman does by applying his whip or his reins to 
his horses. We have seen a child of five years take the lever 
and carry the carriage through difficult passes without deviat- 
ing an inch from the proper course, and such is the simplicity 
of the motion, that the most ignorant acquire a knowledge 
of its principle immediately. 

The total weight of the carriage and all its apparatus is 
estimated at one and a-half tons, and its wear and tear of the 
road, as compared with a carriage drawn by four horses, is as 
1 is to 6; the mischief done by the four horses, the feet of 
which act as picks, being five times greater. When the 
carriage is in progress the machinery is not heard, nor is there 
so much vibration as in an ordinary vehicle, from the superior 
solidity of the structure. The engine has a 12-horse power, 
but may be increased to 16; while the actual power in use, 
except in ascending a hill, is 8-horse. 

The saving of expense, comparing the outlay of the steam- 
carriage with that of a carriage drawn by horses from London 
to Bristol, is very considerable. As to turnpikes, no regula- 
tion has yet been made, nor will the Marquess of Lansdown 
notice the subject, until forty steam-carriages shall be on the 
road ; but it is intended, in order to avoid disputes, to pay to 
the trusts one-half tol). Were the wheels broad instead of 
narrow, Mr. M’Adam is of opinion that more good than harm 
would be done to the roads by their progress. 

Given stations will be appointed for replenishing the tank 
and the furnace at such distances as will keep the supply 
perfect. Rain water will be used in preference to spring or 
river water, as the latter produces an incrustation of lime in 
the pipes, which would ultimately close them up; but even 
in such acase there is a remedy ; for, by an application of a 
cheap chemical solvent the lime is dissolved, and blown out 
at pleasure. 

Explanation of the references in Plate I.—1. The guide and 
engineer, to whom the whole management of the machinery 
and conduct of the carriage is entrusted. Besides this man, 
& guard will be employed, whose duty it will be to look after 
the luggage and passengers. 2. The handle which guides 
the pole and pilot wheels. 3. The pilot wheels. 4. The 
pole. 5. The fore boot, for luggage. 6. The “ throttle 
valve” of the main steam pipe, which, by means of the 
handle, is opened or closed at pleasure, the power of the 
steam and the progress of the carriage being thereby regu- 
lated from one to ten or twenty miles per hour, 7. The tank 
for water, running from end to end, and the full breadth 
of the carriage; it will contain sixty gallons of water. 
8. The carriage, painted claret colour, and lined with 
cloth of the same hue, capable of holding six inside 
passengers. 9. Outside passengers, of which the present 
carriage will carry fifteen. 10. The hind boot, containing the 
boiler and furnace. The construction of the boiler we have 
already described : it is encased with sheet iron, and between 
the pipes the coke and charcoal are put, the front being closed 
in the ordinary way, as will be seen in Plate 2, with an iron 
door. The pipes extend from the cylindrical reservoir of 
water at the bottom to the cylindrical chamber for steam at 
the top, forming a succession of lines something like a 
horseshoe turned edgeways. The steam enters the “ sepa- 
rators” through large pipes, which are observable on the 
plan, and is thence conducted to its proper destination. 
11. “ Separators,” in which the steam is separated 
from the water, the water descending and returning to 
the boiler, while the steam ascends, and is forced into the 
steam pipes or main arteriesof the machine. 12. The pump, 
by which the water is pumped from the tank, by means of a 
flexible hose, to the reservoir, communicating with the boiler. 
13. The main steam pipe, descending from the “ separators,” 
and proceeding in @ direct line under the body of the coach 
to the “throttle valve ’’—No. 6—and thence under the tank 
to the cylinders—No. 16—from which the pistons work. 
14, Flues of the furnace, four in number, from which there 
is no smoke, coke and charcoal only being used. 15. The 
perches, of which there are three, conjoined, to support the 
machinery. 16. The cylinders ; there is one between each 
perch. 17. Valve motion, admitting steam alternately to 
each side of the pistons. 18. Cranks, operating on the axle ; 
at the ends of the axle are crotches—No. 21—which, as the 
axle turns round, catch projecting pieces of iron on the boxes 
of the wheels, and give them the rotary motion. The 
hind wheels only are thus operated upon. 19. Propellers, 
which, as the carriage ascends a hill, are set in motion, and 
move like the hind legs of a horse, catching the ground and 
then forcing the machine forward, increasing the rapidity of 
its motion and assisting the steam power. 20. The drag, 
which is applied to increase the friction on the wheel in going 





down a hill. This is also assisted by diminishing the pressure 
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of the steam, or, if necessary, inverting the motion of the 
wheels. 21. The clutch, by which the wheel is sent round. 
22. The safety valve, which regulates the proper pressure of 
the steam in the pipe. 23. The orifice for filling the tank. 
This is done by means of a flexible hose and a funnel, and 
occupies but a few seconds. 

Explanation of references in Plate 2.—The engraving affords 
& perfect idea of the back of the steam carriage, and renders 
more intelligible our previous description. The references 
are thus explained :—1. The furnace door. 2. Gauge cocks, 
the upper one ascertaining the state of the steam, and the 
lower one the quantity of water in the separators. 3. The 
steam pipes, conveying the steam to work the pistons. 
4. The blow cock. 5. The cock for emptying the water tank. 
6. The flues of the furnace. 7. The pipes through which the 
water is propelled from the separators into the boiler. 
8. The steam separators. 








LETTERS TO THE EDITOR 
(Continued from page 209) 
EARLY GREAT WESTERN LOCOMOTIVES. 

Sin,—With reference to my letter of 23-d inst., I have now 
pleasure in sending you the followirg statement of particulars of 
the Haigh Foundry Company’s ergines Snake and Viper, which is 
a copy of an cfficial statement :— 

Haicu Founpry Company, WIGAN, 1838. ‘ 
Details of two locomotives for the Great Western Railway Company, 
Snake 13, and Viper 14. 


Passenger Engines on Sic Wheels. 
ft. in. 


Diameter of driving wheels .. .. .. «. 6 0 
Diameter of carrying wheels 40 
Diameter of cylinders a 0 14} 
Length of stroke 018 
Diameter of tubes o» © 3§ 
ee eee lll 
Extreme height from rail to top of chimney .. - 13 0 
PUREED sn oY bs se. bb, :00 arr: oF 
Total heating surface .. .. .. 500 square feet. 


’ Fitted with the Haigh Foundry gear, two excentrics between, and two 
outside the cranks. The regulator is a balanced valve. 

With regard to the Ajax, the driving wheels, as shown on the 
working drawings, were 8f¢. in diameter, the leading and trailing 
wheels 4ft. The total wheel base was 13ft., the leading and trail- 
ing wheels being equidistant from the driving wheels. The total 
length of the frame was 20ft. 3in. _The top of the boiler was 9ft. 
from the rails, and is shown in the drawing as being a foot higher 
than the 8ft. driving wheels. The extreme height from rail to top 
of chimney was 15ft. 

These particulars and the drawings clearly show the construction 
of the engines in question, and clearly prove that Mr. Sekon is 
quite wrong in his statements. D. H, LITTLEJOHN, 

27, Bank-street, Dundee, August 26th. 








Sir, — In reply to Mr. Sekon, who has stated in various 
periodicals that the Great Western Railway Company had two 
locomotives with 10ft. driving wheels, and three geared engines, 
I positively contradict both statements. The only 10ft. locomotive 
on the Great Western Railway was the Hurricane—see ‘‘ Great 
Western Railway Magazine ” for June, 1895. Mr. Sekon says that 
the second engine was the Ajax. I have in my ssion a 
drawing of this engins, but the wheel is only 8ft. diameter. This 
is corroborated by Mr. John Wilkinson, locomotive foreman at 
Westbourne Park, London, who, in 1847, was employed a few yards 
distance from the Ajax, in the repairing shed at Swindon. The 
driving wheel was spokeless, 

As to the geared engines, the only one on the Great Western 
Railway was the Thunderer, Mr. T. E. Harrison’s patent, December, 
1 Mr. Sekon says the Great Western Railway bad the 
Thunderer and two others constructed by the Haigh Foundry 
Company. His authority is a newspaper of 1838. As your readers 
know, pte mg paragraphs of so long ago are untrustworthy, 
especially when it comes to technical details. I have a copy of 
the drawings of the engines supplied to the Great Western Rail- 
way by the Haigh Foundry, and a specification, but cannot find 
aby, or mention of any, cog gearing. The special feature in the 
engine is the four excentric Haigh Foundry valve gear. This is 
where Mr. Sekon is again in error. The newspaper he quotes saye 
‘* geared.” 

A driver who, in 1839, entered the service of the Great Western 
tells me that the company only had two unusual locomotives, as 
the list exhibited at Chicago by the company states—see page 223, 
August 16th inst.—viz., the Hurricane, with 10ft. driving wheels ; 
and Thunderer, a geared engine 3 to 1, H, GREENLY, 

August 24th. 





Six,—Mr. D. H. Littlejohn, pege 191, has given some very inter- 
esting facts with reference to the early Great Western engines, As 
the engines Snake, Viper, and Ajax are the three most especially 
now under d ion, it is pleasing to know that be possesses 
drawings of them. 

Although I do not for ons moment doubt the correctness of Mr. 
Littlejohn’s statements as to the designs of the engines, still I 
think it would be of the greatest interest if he would eupport his 
letter by giving extracts from the drawings, or the dimensions, £0 
that his information would either contradict or confirm that which 
has been previously written upon the subject. 

: CLEMENT E. Stretton, C.E, 

Leicester, August 24th, 





THE REDCAR EXPLOSION, 


Srtr,—There are hundreds of boilermakers who are not able to 
flange a plate, and there are more than hundreds who are not able 
to template outa boiler. The concern of far too many of them is 
to lift the hammer and let it fall again, according to directions 
given, to draw wages, and spend them in questionable ways; 
expansion and contraction are vague terms, and anything pertain- 
ing to the theoretical study cf their business proper, I regret to say, 
is unthoughtfully distasteful. 

That such a state of matters should be is deplorable, and is, I 
am convinced, one main reason why boiler insurance companies, 
at their inception, preferred the engineer who was more educated 
to their requirements than the practical boilermaker, whose one 
ambition was to earn big wages, and to epjoy,the pleasure of 
spending them quickly, and so thereby debased himself and 
destroyed his chances for the future. But, as Mr. Southorn 
rightly says, ‘‘there are boilermakers and boilermakers. I 
hold—and, I think, rightly too—that the one best fitted for 
the post of boiler inspector is the practical boilermaker. He is 
the one that should know most about a boiler, and were it com- 
pulsory for the insurance companies to employ only practical boiler- 
makers as boiler inspectors, the supply from amongst our young 
members would soon be at hand, and with ali the necessary 
acquirements laid down by Mr. Evens, The engineer in the 
general routine of his daily work has no possible chance of gaining 
any knowledge of practical boilerwork. It is only in the class- 
room that he finds out what a boiler really is, and can it ba 
expected for such a one, who has, perhaps, never been inside a 
boiler shop further than passing to and fro to the vice or lathe 
during meal hours, to discern good work from bad, to know good 
rivetting from bad, good caulking from bad? Rivets may look 
well enough, and yet not be sound ; similarly so with caulking, and 
specially so with plating and fire work. The detection cf the 
many unseen flaws and artifices to hide them are as a second 





nature to the practical boilermaker. That would be lost and is 
lost upon the engineer, As to repair work, who should know 
better than the practical boilermaker, with the necessary training, 
the condition of a boiler in its seal? Not the engineer. The 
boilermaker, you will admit, has that practical and essential know- 
ledge that is not in the possession of the engineer, and cannot be 
had in the class-room, nor through the offices of the insurancs 
companies, with all the help of the senior inspectors included. 

Insurance company inspectors have nothing to do with boiler 
designs. Their opinions may be asked, outside the office, con- 
cerning boilers, but they are not asked to design them. 

Boiler designs just now are legion, Every engineer of note has 
a boiler design—a water-tube boiler please—the construction of 
which, so far, has given no unusual trouble, and the acquaintance 
with them is not such a mystery as many would imagine, 

Many boilermakers have made boilers knowingly to faulty 
designs, and have watched the results. The opinion of the boiler- 
maker is seldom asked, and, if given voluntarily, is usually 
ignored, 

With regard to repair work, the inspectors do not always give 
precise instructions of what has to be done. The spot being 
pointed out, it is usually left to the boilermakers themselves to 
decide what repairs are really required ; and they are sometimes 
completed, tested, and steam up without the inspector seeing the 
job at all, the report being made up from the story of the fire- 
man or the works engineer, As to the prevention of explosion, 
that is not possible; but if all boiler inspectors were practical 
boilermakers, the public and steam users would feel safer, inas- 
much as the boilers would be surveyed by practical men, and 
would thereby be kept in proper repair, and so reduce the chances 
of explosion toa minimum. The greatest risk would be the negli- 
gence of the users themselves, 

I do not disparage the boiler inspector because he isan engineer, 
nor am J animated with the spirit of jealousy. Their duties are 
onerous and responsible, and that they are discharged to the satis- 
faction of the insurance companies is evident by their retention. 
The Admiralty employ boilermakers as boiler inspectors, all of whom 
have worked for some time as journeymen boilermakers at some 
of H.M. Dockyards. Even some of the district superintendents of 
the Board of Trade are boilermakers, 

I wish to raise the question, Is it the fault of the boilermakers 
—those who are in every way competent—themselves in not suc- 
ceeding to the vacancies that occur from time to time? Or is it 
the persistency of the insurance companies to rejact them, and 
give the preference to the engineer and millwright / 

Glasgow, August 24th, A FoREMAN BOILERMAKER, 





Sir,—I notice two letters re the above, in your issues of the 
2nd and 16th inst., advocating the employment of boilermakers 
in preference to engineers as boiler inspectors, though for what 
reason isnot made clear. Do your correspondents mean to imply 
that the inspector in question was not competent! If so, I would 
refer them to the Board of Trade Report, in which the Com- 
missioner states that ‘‘ the inspector in question is an engineer of 
great experience and thoroughly competent, and that he did his 
duty thoroughly.” Whatmore can any reasonable person require ’ 
Your correspondents appear to infer that had the inspector been a 
boilermaker the explosion would not have happened, but fail to 
give us the slightest evidence in support of such a theory. I 
should think it may be taken for granted that the various inspec- 
tion and insurance companies—some of them with over thirty 
years’ experience—employ the class of men found best suited for the 
purpose. It is also a fact that during the above period the various 
companies have with a few exceptions, preferred engineers for this 
particular work, and a striking instance of their wisdom in this 
respect is afforded by the letter signed ‘Foreman Boilermaker” 
in your issue of the 2ad inst. It will be evident to those of your 
readers conversant with the matter that the person referred to, 
although he may be a very good boilermaker, has much to learn as 
to the duties of inspection, his ideas being at present decidedly 
peculiar, not to say extraordinary. As regards the proposal to 
decide the thickness of plates to a thirty-second of an inch by 
sounding, to use his own expression ‘‘comment is needless,” 

I wonder what company would like to rely on a person holding 
such ideas. Your correspondent of the 16th inst. ventures the 
opinion that were boilermakers alone employed we should hear 
less of ‘‘these fearful explosions ,” but how many do we hear of 
now? Very few indeed considering the number of boilers at work, 
and he has yet to show that his proposed alteration would in any 
way improve the present state of things. 

In conclusion, I may say that I am actuated by no unfriendly 
spirit towards boilermakers generally, and that several of the 
most experienced and respected insurance inspectors I have known 
have been originally boilermakers. 

August 26th, 


Sir,—In my letter cf August 21d I asked for an expression 
of opinion on the above, because I thought that the engineering 
boiler inspector was proved by the Board of Trade inquiry to have 
been afailure. I agree with all that your correspondent ‘‘ Foreman 
Boilermaker ”—Glasgow—states. I know the difficulties of 
sounding when the boiler is in its seating. Mr. Southora asks, Is it 
necessary for a man to flange a plate to understand the effect of 
contraction. Certainly, Sir, it is necessary that a boiler inspector 
should know how to work plate iron or steel, hot or cold ; also to 
know how to rivet and caulk. I could tell Mr. Southorn some of 
my experience in my young days when working as a plater where 
boilers were made to pass an inspection that no boilermaker in the 
world worth his salt would have passed ; but the inspector was one 
of those gentlemen who are bursting with technical information. 
Your other correspondent, Mr, Evans, thinks very little indeed of 
the boilermaker, but he is completely wrong when he states that 
an inspector is capable of designing a boiler ; if he was he should 
be employed as a chief draughtsman. 

Now, may I ask Mr. Evans if it is not the boilermaker who has 
the knowledge of steam stress and strain? Yes, the boilermaker 
does have to bring these principles to work; more so the foreman 
boilermaker, who is consulted many a time by his manager as to 
stress and strain, not because his manager is incompetent, but 
because he requires a confirmation of his theories by a practical 
man, Mr. Evans says the principals of insurance companies are 
surely competent, &c. Well, Sir, that is the question. Will Mr. 
Evans read Mr. Allwood’s and Mr. Hiller’s evidence? In conclu- 
sion, I would like to ask one question from your correspondents, 
How is that with th ds of | tive boilers running in Great 
Britain, also hundreds of boilers belonging to the same companies, 
to work ——— engines, drive their works, &c., that we never 
hear of any explosions worse than a barst tube? The reason is 
simply that the bulk of the inspectors are boilermakers working 
upon a thorough system under an engineer. What we want is the 
same under the insurance na 

Manchester, August 26th. FoREMAN BOILERMAKER, 


ENGINEER INSPECTOR. 








MECHANICAL VEHICLES. 


Sin,—We have read with interest the various opinions expressed 
on mechanical vehicles, and it is evident that some of your con- 
tributors appear to fear competing with French makers, 
who seemingly have only made but light pleasure carriages, which 
we consider too slight for any actual length of wear; what will 
suit France will not do for England. That the pleasure carriage 
will ever become popular is a gery for the reason that any one 
who can drivea horse could not take charge of a mechanical 
vehicle without first having had some lhe oll of it—that is, if 
satisfactory and straight forward work is to be got out of it. 

We attach far more importance to the commercial types, which 
would receive proper management from their ing owners, inas- 
much that it is commerce that has asked for the amendment of the 








law, and not pleasure. Mr, Shaw-Lofevre’s Bill doos not in any 





way satisfy the requirement. You only too well know, Mr, Editor 
that the satisfaction of trade will never be answered by a vehicle 
not exceeding two tons weight, and which cannot haul another 
behind it.* Inmy oueaton, we require an engine that will in every 
way replace the adaptability of the horse or team, in all its 
various and possible form, and the type which answers this demand 
is to be found in the Count de Dion steam bogie, which neither 
gives out steam, smoke, or smell, and which can be attached to 
anything and go anywhere, with a four ton load, at the rate of 
eight miles an hour. The late trials heldin France clearly decided 
that for commercial purpose nothing superseded steam, and as 
long as steam worked it beat everything on the road, until its jj] 
proportioned mechanism brought it to grief, which result did not 
in any way tend to prove that steam was beaten; and when we 
take into consideration that their enthusiastic makers are amateurs, 
who have only built the single vebic'e they ran at the trials, and 
who have no reasonable means of manufacture, it is not astonishing 
to find their achievement to be a failure. 
ONE WHO WITNESSED THE TRIAL» 
Weston-super-Mare, August 26th. 





FAITH IN SCIENCE. 


Srr,—I have read with muzh interest what you have written 
regarding Professor Morton. But in science it is not only the con- 
servation of energy which we have to take on trust, but almost 
pig rian | else, 

It may be interesting to cite one or two examples. ‘Take, for 
instance, elasticity. hat elasticity exists is beyond question; 
but up to the present t no ful attempt has been 
made to explain the cause of the phenomena. Major Bassevi has 
devoted so much attention to molecular matters in your pages 
that this seems to me just one of the questions he ought to tackle, 
The generally accepted notion—I can scarcely call it a theory—is 
that it is due to the quasi stability of the molecules, say of steel, 
brought about by a rapid motion of rotation ; and it has been 

inted out that the resilience of a spinning top is precisely like 

hat of a steel spring. But let anyone endeavour to work this 
idea out, and see what it comes to. What must be the rate of 
rotation of the molecules of a steel bar to secure an elastic limit 
of 10 to 15 tons per square inch! Besides, any plane rotating 
round an axis, although it resists deflection, will, if the axis be 
deflected, continue to rotate in the new plane with as much 
stability as ever, and will make no attempt to get back to its old 
position, A spinning top is nothing to the contrary becauss it is 
carried by a fixed support. 

Again, take the atomic theory. Nothing more wonderful can be 
imagined than synthesis. We draw deductions from a purely 
imaginative speculation, and we obtain the desired and predicated 
result, and all the time no one has the power of forming a mental 
concept of an atom, any more than he has of Enuclid’s point, 
Every chemist forms a concept of the molecule, and to him the 
atom only exists as ‘‘ a very fine grain of something ”; but this is not 
only wrong, but so wrong that it is flatly opposed to the whole 
atomic theory, which postulates that the atom is so small that it 
cannot be divided. It has, in a word, no sides and no contents, 
and yet it exists. It is not remarkable that several advanced 
thinkers hold that the atomic theory, pure and simple, is entirely 
untrue. We, however, take it by faith. 

Again, let anyone try to form a concept of the ether as a con- 
tinuous something perfectly mobile, and see where he will come 
out; or to form a concept of a light wave so called, which is in no 
sense or way a wave at all, and might, with at least as much 
accuracy, be called a thrill. 

The average student gets on very well, because he does not 
attempt to attach any definite concept to any word. Those who 
do, unfortunately for themselves, know that modern science is in 
its way as much a matter of faith as was alchemy and the cast- 
ing of horoscopes. ALDROVANDUS 

August 25th. 








THE GREAT RAILWAY RACE, 

Sir,—The able article of Mr. Charles Rous-Marten, page 173, 
has brought to light the remarkable and meritorious running of 
the various locomotives which have taken part in the great race of 
1895, Noone can read the concise, clear, and trustworthy statement 
without fesling the greatest admiration for the wonderful care and 
close attention given in order to obtain the required details, ‘Io 
time trains toa second at every p>int throughout a long night 
journey of ten honrs is no pleasure trip, and when it is done night 
after night it becomes nothing less than very hard work, The 
statement is so full and complete that nothing farther can be said, 
but I certainly think that locomotive readers will agree with me 
that thanks are due to Mr. Rous-Marten for giving us such a re- 
markably interesting and valuable report. 

CLEMENT E, STRETTON, 
Saxe-Coburg House, Laicester, August 23rd. 





SMALL CANDLE POWER LAMPS AT HIGH VOLTAGES. 

Sir,—In your recent article on ‘‘ Electrical Sapply at 230 Volts,” 
ou observe that the most serious result to the consamer involve 
in the raising of the voltage to this point is the withholding from 
him of the benefit of 8-candle power lamps. If this necessarily 
resulted from the doubling of the voltage I should agree that the 
step would inflict a hardship on the public for the benefit of the 
supply companies. There is, however, no more difficulty at the 
present time in supplying 8-candle lamps of good quality at 200 or 
230 volts than at 100 volts, and such lamps are now being regu- 
larly manufactured in considerable quantities. 
Bat there is something more involved in the solution of the 
problem of the construction of high-voltage lamps, than merely 
putting two filaments of the ordinary 8-candle power type into the 
same bulb. Such a lamp may no doubt be made to work experi- 
mentally, but is utterly unfitted for commercial use. The length 
of the filament of an ordinary 8-candle power lamp for 100 volt:, 
such as the English public are accustomed to, is about 7in., and to 
use such a filament conveniently it is usual to bend it into a spiral. 
If the length is doubled the filament requires to be about 14in. in 
length, and whether used in one length or two, the siz2 of the 
bulb must be enormously increased before the additional length can 
be safely employed. To avoid the danger of touching the bulb or 
each other, the filaments have, if oe in this way, to be secured 
with fastenings of platinum, still further adding to the expence, 
and certainly not improving the appearance of the lamp. 
The great bar to advance in this direction has been the low 
specific resistance and want of homogeneity in the carbon filament, 
necessitating the use of such attenuated filaments at bigh 
voltages, that low candle-powers became a practical impossibility. 
But with the advances recently made in the manufacture of 
carbon, it has become possible to reduce the length to half that 
which was formerly used for the same candle power and volt ge, 
with a proportionate increase in the area of section. The prio- 
ciple of high specific resistance has been advocated from the very 
commencement of the industry, but nearly all attempts in this 
direction have met with very limited success until recently, on 
account of imperfections in the carbon manufacture. 
The low specific resistance filaments, which alone were sufficiently 
oe for large commercial manufacture, continued therefore to 
old the ground, and to bar the way to the employment of high 
voltages. A modern high voltage lamp, with double filaments, i3 
as safe and durable in all respects, if made of good carbon of high 
specific resistance, as thoze we have been accustomed to use at 
100 volts. 
Although not at present articles of commerce, lamps of 6-candl«s, 
at a voltage of 200, have been constructed with success ; there is, 
therefore, no bar whatever to the immediate doubling of voltage 
at all direct current stations, so far as the lampmaker is concerned. 


C. H. STEARN. 
47, Victoria-street, Westminster, August 27th. 








* We know nothing of the kind.—Ep. E, 
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RAILWAY MATTERS. 


A STANDARD gauge line is to be constructed between the 
Indian East Coast Railway and Madras, 


A NARROW-GAUGE railway, 80 miles long, is to be con- 
structed along the Crimean coast from Sebastopol to Yalta, passing 
through Balaclava, 


Tue Government of India has approved of an estimate 
amounting to about Rs, 1,20,000 for strengthening the girders of the 
Cheyaur bridge on the Madras Railway, 


Tue Great North of Scotland Railway has ordered 
from Messrs. Neilson and C»,, Hyde Park Locomotive Works, 
Glasgow, fourteen new engines of a type similar to the Midland 
standard. 


Tur doubling of the Great Western Railway Company’s 
Cornish lines is being pushed forward, a continuous length of 
double line between Liskeard and St. Austell, a distance of 214 
miles, having now been completed, 


A 2ft. 6in. gauge light railway between Aukleswar and 
Sarsa in the Rajpipla State, India, is being bui't by the Bombay, 
Baroda and Central India Railway Company. The line will be 
eventually extended to the town of Nandod, 


We read that the work on a railway now building up 
the Eik River Valley, South Carolina, is being seriously hindered 
by the presence of rattlesnakes in such numbers that the workmen 
are in constant danger of being bitten. Already thera have been 
no fewer than ten men bitten, two cases proving fatal. 


Tue Government of India has approved of the estimate 
for the construction of two bundred class engines, twenty first and 
second-class composite bogie carriages, eighty third-class bogie 
carriages, twenty open low-side bogie wagons, and eighty iron- 
covered goods wagons, all for the South Indian Railway. 


Tue Corporation of Glasgow is experimenting with a 
new tramcar, the motor of which is the invention of a Glasgow 
gentleman, and is said to be a combination of steam and electricity. 
The results have bsen so far satisfactory, particularly with regard 
to the starting and stopping of the car oa the severest gradients, 


A concEssIoN for a railway from Puerto Cabello to San 
Felipe and San Augustine, in Venezuela, 325 miles long, has been 
granted by the Government of Veneziela to a syndicate of 
American capitalists. It is stated that the grades are easy, only 
three rivers requiring to be bridged, and no tunnels will be 
necessary. 


A contract has been let for the widening of bridges 
and other works on the Great Western Company’s system between 
Hungerford and Stert in connection with the doubling of the line 
between these points, and preparatory to the construction of the 
authorised lines between Stert and Westbury and Castle Cary and 
Langport. 

Tue Persian Government has asked the Russian 
Government to despatch to Persia a party of civil engineers to 
make the necessary surveys for the construction of a railway which 
would connect Teheran and Tabriz with the Trans-Caucasian Rail- 
way at Julfa and Lenkoran, The engineer is also to draw up 
estimates for the extension of the above railway in different 
directions, 


Tue construction of the Bangkok-Korat Railway, 
265 kiloms., makes but slow progress; 139 kiloms. of embankment 
were completed in the early part of 1893, but since then next to 
nothing bas been done owing to disputes between Government and 
contractor. We understand, however, that matters are now on a 
better footing, and the work is to be pushed forward with all 
speed, 


A NEW locomotive has arrived at the workshops of the 
Highland Railway, Inverness, for the Dake of Sutherland, and will 
take the place of the late duke’s old private engine. A new saloon, 
with all the latest improvements, is presently being constructed 
by the Highland Company for the same owner's private train. 
The Railway News saya, it will be remembered that the late Dake 
of Satherland was very fond of taking his stand on the footplate 
and driving in the vicinity cf Danrobin Castle. 


Tue Belgian railways have hit upon a novel plan for 
attracting tourists. For the sum of 50 francs, or £2, they issue a 
yellow ticket which entitles the holder to travel in a first-class 
carriage over the whole of the Belgian State lines for one fortnight. 
In order to protect themselves against any attempt to divide this 
privilege among several persons, the photograph of the traveller is 
affixed to the ticket. The scheme is said to answer admirably, and 
prt —_— no very extraordinary demands upon the patience of the 
officials, 


A TELEGRAM from Santiago says that the Government 
will ask the sanction of Congress to raise a loan of £6,500,000 with 
the object of completing the railways began in 1888 and 1889, It is 
intended to fill in the gaps between Santiago and Copiapo, and 
thence extend the line to Iquique, thus affording railway con- 
nection throughout the Republic, The Contract Journal says that 
the Government also propose to spend £600,000 on rolling stock 
for the existing railways, £640,000 on docks at Talcahvano, and 
£300,000 on opening a port at Constitucion. The nitrate grounds 
are offered as security. 


_Ar the third half-yearly meeting of the Waterloo and 
City Railway Company, the chairman said progress was being made 
both in the up and down tunnels, and there was every prospect of 
still further advancement without any interruption. For several 
weeks there was a total stoppage in consequence of the frost ; and 
the requirements of the Metropolitan District Railway also caused 
a further delay of work on the City side of the river. All difficulties 
about crossing had now, however, beenovercome. The tunnels had 
been driven entirely underneath the bed of the Thames, and for a 
length of 300 yards on the Surrey side, and 120 yards on the 
Middlesex side of the river, and up to the end of June 1200 yards 
of yon a tunnel had been constructed. The operations on the 
Waterloo side were not so easy as on the City side, as they would 
have to drive through some water-bearing strata, but they had 
ample machinery, which had been proved capable of successfully 
coping with that difficulty. They had caused no damage whatever 
to any building under which they had passed. The two electric 
locomotives—one at each tunnel—had given every satisfaction, 


Ty answer to a question asked in the House of Commons 
last week by Mr. Houston, as to whether he was aware of the great 
irregularity and delay in the arrival of many trains belonging to 
various railway companies running into London, notably the South- 
Eastern, London, Brighton, and South Coast, and the London, 
Chatham, and Dover, whereby the passengers travelling by these 
trains were occasioned great inconvenience, annoyance, and loss; 
and whether he was in a position to enforce the arrival of trains at 
their destination in accordance with the time stated in the time- 
tables issued by the various railway companies ; or, if not, whether 
he was prepared next session to introduce such legislation as would 
enforce same, Mr. Ritchie, President of the Board of Trade, replied 
that he had received many —, of the unpunctuality of the 
trains of the companies referred to in his hon. friend’s question, 
He was not prepared at present to say anything as regards legisla- 
tion on the subject, but if his hon, friend would like to move for a 
return of passenger trains arriving in London in continuation of 


Pastementery Paper 210, of 1895, he would be glad to support his 








NOTES AND MEMORANDA, 


A bDEPOosIT of manganese ore 6it. thick has recently 
been struck near Parkenstein, Bavaria, at a depth of about 120ft. 
An analysis which has been made of the ore shows it to contain 44 
per cent. of metallic manganese, 


Ir is stated that after five or six months afloat un- 
sheathed warships have required 20 per cent. to 25 per cent, more 
power to maintain ordinary cruising speeds than when clean, and 
after ten to twelve months the increase of power required is from 
40 per cent, to 50 per cent, 


ExPERIMENTS made by M. Georges Arth on the action 
of water on coal have shown that powdered coal of various kinds, 
containing from 1°6 to 8°3 per cent. of oxygen, when subjected to 
the prolonged action of air and of stagnant and running water, was 
not a affected with regard to composition, yield of coke, 
or calorific power. 


Tue following is a method of repairing commutators 
when the mica between the segments has gone :—Mix litharge 
with glycerine to the consistency of thick cream, and apply it to the 
interstices, completely filling them, and allow the filling to dry for 
eight or twelve hours. It can then be dressed off with a file flush 
with the surface of the commutator. 


A NOVEL apparatus, whereby a battery of great internal 
resistance is rendered capable of generating an induction current 
in coils of low internal resistance, is the invention of M. Laura, of 
Turin. The apparatus is virtually a secondary battery formed of 
two plates of thin lead wound spirally, but so as not to touch each 
other. These plates, previously fitted with their conductors, are 
placed in a glass vessel, some fin wax is run in to hold them 
in pos and the vessel is nearly filled with strong sulphuric 
acid, 


Accorpine to the latest official statistics Russia in 
Europe now has about 35,000 miles of navigable rivers and canals, 
or about 6000 miles more than all the rest of Europe; and these 
are used by 1300 river steamers with a total of 83,000 tone, and 
21,000 boats with a total of 6,000,000 tons, the river flotilla of 
Russia being double that of Germany and Austria combined. The 
tonnage of goods carried on the rivers and canals of Rassia during 
the last six months was greater than that carried on the railways 
for a whole year, being something like 30,000,000 tons. 


Ter statistical summary of vessels totally lost, con- 
demned, &c., now published by Lloyd’s Register, shows that, during 
1894, the gross redaction in the effective mercantile marine of the 
world amounted to 1154 vessels of 708,971 tons, excluding all 
vessels of less than 100 tons. Of this total, 281 vessels of 329,929 
tons were stsamere, and 873 of 379,042 tons were sailing vessels. 
These figures exceed the average of the preceding three years as 
regards steamers by 44 vessels of 52,000 tons. This excess is not 
due, however, to actual casualties, but to the unusual number of 
steamers which have been broken up, condemned, &c., during 1894, 
As regards sailing vessels, the present return is somewhat below 
the average of the preceding three years. 


Some improvements in processes for converting cast 
iron into malleable iron or steel are being introduced by Messrs. 
Haufty, of New Jersey, and J. K. Caldwell, of Philadelphia. 
According to the Journal of the Society of Chemical Industry, the 
material to be converted is first heated in an open hearth furnace, 
by a reducing flame, to a temperature somewhat below the point 
of fasion. When it has reached the desired temperature, and 
while it is still subject to the action of the reducing flame, a de- 
composable oxidising fluid, such as air, steam, or water, is sup- 
plied by means of special tuyeres in such volume as may be neces- 
sary to combine with, and eliminate from the heated iron, the 
required amount of carbon to be removed, but not in such volume 
as to form an iron-scale on its surface, 


In a method of protecting iron, steel, or other metal 
from oxidation during heating, recently patented by F. Siemens, 
London, the pieces of metal to be protected are coated with a 
paste consisting of substances which have no injurious effect on the 
metal, and form a coating which remains intact at moderate 
temperatures, and a fusible slag at high temperatures. The paste 
is composed of finely-divided fireclay, mixed with materials such as 
marl, chalk, dolomite, with ores, oxides, or carbonates of iron or 
manganese, with siliceous materials or with alkalis, alkaline 
carbonate, alkaline earths, &c., according to the nature of the 
metal treated and the temperature employed. The slag formed 
protects the metal from oxidation, and does not affect its quality 


| when rolled, hammered, or otherwise worked. 


Tax Renault dry cell was recently described in the 
Electrical Engineer as follows:—‘‘It is composed of a vessel of 


| agglomerated retort carbon, in the bottom of which is chromic acid 


combined with gelatinous silex, which possesses the remarkable 
property of absorbing 60 times its volume of water. This com- 
position constitutes the active part of the cell. This portion is 
insulated from the rest of the apparatus by a porous earthenware 
disc, supporting a spiral of zinc containing in its volutions gelatinous 
silex only. The method of operating will easily be understood. 
The chromic acid acts upon the zinc in passing across the porcelain 
disc, and produces the current. The advantages of this cell lie in 
the considerable surface development of the carbon of which the 
vessel is composed, and of the helical zinc, thus giving a maximum 
of surface with a minimum of encumbrance.” 


Ava recent meeting of the Paris Academy of Sciences, 
@ paper was read on the experimental study of the transverse 
vibrations of cords, by M. A. Cornu. The complex vibrations of 
strings produced as in actual musical instruments have been 
studied. The transverse vibrations of a string, excited in any 
way whatever, are always accompanied by torsional elasticity of 
the cord taking effect in the same way as the transverse compo- 
nent of the tension. Not only is the actual vibration complicated 
by these torsional vibrations, but, in many cases, the transverse 
vibrations are themselves rendered more complex by the fact that 
strings are seldom or never symmetrical about their axes. The 
vibrations have been studied by means of very light mirrors 
attached preferably to the portion of the string near one of its 
points of attachment or anode. Nature says that light figures 
similar to Lissajous’ figures have been obtained. With the mirror 
attached parallel to the axis, all the components of the vibration 
are effective ; when its plane is perpendicular to the axis, the 
torsional vibrations are climinated. 


HE ium is very sparingly soluble in water. A recent 
determination gave 0°0073 as its coefficient at 18'2deg. The 
testing tube contained 162°3 arbitrary divisions, of which 26°0 
were occupied by helium and 136°3 by water. After shaking, the 
volume of the helium was reduced to 25°0 divisions, and that of the 
water was increased to 137°3, As hydrogen was often evolved along 
with helium from minerals, it occurred to Messrs. William Ramsay, 
F.R.S., J. Norman Collie, Ph.D., and Morris Travers, B.Sc., in 
their investigations, that if a definite ratio could be found between 
the helium and the hydrogen evolved by the action of acid, some 
idea might be gained as to the valency of helium. It would be 
as if, for example, hydrogen and chlorine were evolved separately 
from salt by sulphuric acid, instead of in combination ; by measur- 
ing each, the deduction could be drawn that chlorine was univalent. 
Experiments made to this end showed, however, that from some 
minerals no hydrogen is evolved. Gas, from a sample of uraninite 
sent by Dr. Hillebrand, contained no trace of hydrogen. It is, of 
course, possible, and, indeed, not unlikely, that all hydrogen is 
absorbed in reducing the uranic oxide to uranous oxide. The 
problem then becomes a complicated one; but the gentlemen 
named above hope to solve it by future experiments, 





MISCELLANEA. 


THE formation of a special harbour near Batoum for 
the use of coasting veesels has now been commenced. 


A Gouset submarine boat has just been completed in 
Paris for the Brazilian Government at a cost of 250,000f. 


Ove side of H.M.S. Prince George has been coated 
with Messrs. W. B. Dick and Co.’s anti-fouling composition, in 
consequence of the success of their composition on several of her 
Majesty’s vessels, and in order that more extended trials may be 
made. 


TE officials of the London, Brighton, and South Coast 
Railway Company have decided to abandon all intentions of 
attempting to raise the steamer Szaford, which foundered in ths 
English Channel after being in collision with the steamer Lyon on 
the night of the 20th inst. 


A Russtan scheme is announced for correcting the 
course of the river Yenisei at the point where it makes a consider- 
able bend towards the river Obi. The plan, says Fair Play, 
includes the cutting of a canal to unite the two rivers, thus greatly 
facilitating the internal navigation of Siberia. 


Tue Cunard steamship Campania on her latest voyage, 
leaving Queenstown on Sunday, the 18th inst., made the passage 
in 5 days 9 hours 6 minutes—23 minutes better time than her best 
performance hitherto, and 1 hour 37 minutes more than her con- 
sort Lucania, which still holds the western record. 


H.M.S. Hecla, late torpedo depdét ship, is to be fitted 
up as a torpedo workshop at Portsmouth, under a chief engineer, 
who is to be responsible for keeping the electrical and torpedo 
fittings of ships of the fleet reserve in proper order. This is in 
consequence of her supersession by the torpedo depé: ship Valcan. 


Tuer Detroit Dry Dock Company is to build for the 
Rassian Government three ice crushing transport ferries on the 
shores of Lake Baikal, Western Siberia. They will form a link in 
the Great Siberian Railway, as the railway will not be constructed 
to ‘‘dodge” the lake. They will each have machinery of 7000- 
horse power, 


Instances of R.E. incompetency frequently come 
before us. Here is the latest :—‘‘Five stays of a newly-con- 
structed suspension bridge over the Swat River gave way on the 
28th ult. The accident is officially accounted for by the statement 
that two laden camels collided and fell on the bridge.” What 
a charming thing an official report is. 


Accorpine to Mr. Gould, H.M. Consul at Port Said, 
the percentages of ships using the electric light in order to pats 
through the Suez Canal at night have been as follows,—Ia 1890, 83 
per cent.; in 1891, 88 per cent.; in 1892, 90 per cent.; in 1893, 92 
per cent.; and in 1894, 94 percent. The average time in passing 
through the canal in 1894 was, with the electric light, 19 hours 
18 minutes ; without the electric light, 31 hours 17 minutes, 


Tue following statistics of strikes in France have, says 
the Paris correspondent of the Times, just been published :—In 
July there were thirty-five strikes in France, against thirty-six in 
July, 1894, and thirty-three in July, 1893. In these strikes 5275 
workmen have been involved. Out of these 1969 belonged to 
textile industries, 785 were builders, and 930 were miners. In 
twenty-seven cases the question at issue was one of wages, and in 
seven the men went out on strike on personal matters, 


An official report on the recent transatlantic voyage of 
the U.S. cruiser Columbia has been presented by Captain Summer, 
U.S. Navy, to the U.S. Navy Department. It is therein stated 
that the run was made from Southampton to Sandy Hook in 
6 days 23 hours 49 minutes. The quantity of coal on board at the 
time of departure was 18614 tons, of which 14744 tons were con- 
sumed. It is also stated that the chief reason why forced draught 
was not used during the last twenty-four hours of the trip, as was 
intended, was the impracticability of getting coal tothe boilers with 
sufficient rapidity to keep up the speed, as the coal was located in 
distant bunkers at that stage of the run. 


INFORMATION has been received from the Foreign-oflice, 
through the Science and Art Dapartment, respecting an Indus- 
trial Exhibition to be held at Berlin from May to October, 1896. 
The Exhibition will be classified under twenty-four groups, as 
follows :—1. Textiles. 2. Dress and costame. 3. Architecture 
and engraving. 4. Wood industry. 5. Porcelain and glass, 6. 
Hardware and fancy goods. 7. Metal industry. 8. Graphic and 
decorative arts. 9, Chemistry. 10. Food. 11. Scientific instru- 
ments, 12, Music. 13. Machinery, transport, &c. 3 - 
tricity. 15. Leather and india-rubber. 16. Paper. 17. Photo- 
graphy. 18, Sanitation. 19, 20, Fisheries, 21. Spo: 
Gardening. .23. German colonies. 24.° Hotels and restaurants. 


ENCOURAGED by the great success of the exhibition of 
agricultural machinery held at Vienna during May last, the I. R. 
Agricultural Society in Vienna has decided to hold a second exhibi- 
tion in May next year. The prospectus will include not only agri- 
cultural machines in the strict sense of the word, but appliances 
used in all branches of industry connected with agriculture, such 
as breweries, distilleries, yeast, sugar, vinegar, and starch factories. 
The mart will also extend to tools and engines used in forestry, 
sawmills, celluloid factories, orchards, vineyards, in the feeding 
and breeding of cattle, horses, fish, &c, It will comprise electrical 
machines in the service of these industries, seeds, and manures. 
Provisional applications for space (which will not be considered 
binding) will now be received by the committee of the Sacond 
International Exhibition of Machines, I Wien, Herrengasse 13, 
Austria. 


Tue final disposition of the garbage, ashes and street 
sweepings of New York city was the subject of a resolution intro- 
duced in the Board of Estimate and Apportionment on August Ist, 
by Mayor Strong. Engineering News says that the resolution, 
which was referred to a committee consisting of Mayor Strong and 
President Jeralomon, of the Board of Aldermen, called upon the 
Commissioner of Street Cleaning, to present to the Board a form 
inviting proposals for:—The collection and final disposition of 
(1) ashes, ps se and sweepings ; (2) ashes and garbage ; (3) gar- 
bage alone. Also for the final disposition of garbage. The resolu- 
tion states that the garbage must be separated from the other 
matter, and may be treated by any sanitary and efficient process ; 
also that the contract shall be for not less than five years, It is 
reported that as the law now stands, the city has authority to con- 
tract for disposal by cremation, but not by any of the utilisation 
processes, 


Tur system of towing by electricity to be adopted on 
the Erie Canal is described in the American Manufacturer as 
follows :—Along each bank will be erected a pole line, the poles 
being of steel and extending 16ft. above the ground and outside 
the tow path. On top of the poles will be placed a steel cable of 
great strength and liin. in diameter. 14in. below this, upon a 
cable wire, will be strung a second cable, made of steel, and lin. in 
diameter. From the upper cable a small car or traveller will be 
suspended, which will be run on the second cable. In the car or 
traveller there will be a shaft, around which the lower cable will 
make three turns. The shaft will be operated by a Tesla electric 
motor. The current of electricity will enter the motor from ths 
upper cable, and will be discharged through the lower, thus 
perfecting a metallic current. A motor man will operate the carin 
much the same manner as the ordinary electric street car, This 
method of applying power is now in operation for logging 
purposes in North Caroli 
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EFFECT OF A BLAST IN AN ARTESIAN WELL 











BLASTING IN AN ARTESIAN WELL. 


Tue following description of blasting operations in a 7}in. 
internal diameter artesian bored tube well, conducted by 


Messrs. C. Isler and Co., artesian well engineers, London, | 


at Messrs. Arnold, Perrett, and Co.’s brewery, Wickwar, 
Gloucestershire, is one of considerable interest. The opera- 
tions were taken in hand at the suggestion of Messrs. C. 
Isler and Co., owing to the inadequate supply obtained from 
the bore-hole, which had been drilled by them through 


227ft. of red marl and red sandstone and 151ft. of fissured | 


limestone rocks. 

Nine shots in all were fired at various depths between 
313ft. and 378ft. The first four shots consisted each of 
74 “ of gelignite, the second four of 15 lb., and the last of 
19 Ib. 


The illustration shows the result of one of the 15 lb. shots 
fired at a depth of 363ft. from the surface. 

The blasting proved most effective, and considerably dis- 
turbed the hard rocks, for after each shot the bore-hole had 
to be redrilled and cleared, much of the débris being as near 
the size of the bore-hole as possible, and the yield was 
increased by one-fifth. 

Messrs. C. Isler and Co. have done much blasting in 


different parts of Great Britain, and in almost every instance | 


with very satisfactory results. They take the important 
precaution of not employing time fuses, relying upon the 
more safe and certain means of fixing the shots at the spots 
where they are required, and firing by electric battery. 








LOSS OF HEAD IN AIR CURRENTS TRA- 
VERSING UNDERGROUND WORKINGS. 


THE following is the essence of a paper, read before the 
Chicago Engineering Congress by M. D. Murgue, engineer at 
the Bességes Colliery, and recently appointed general manager, 
on the retirement of M. Devillaine :— 

The circulation of air in the underground workings of a 
mine is subject to a gradual and continuous diminution of 
pressure on account of the friction it exerts against the sides, 
which are more or less uneven. In these observations the 


traditional expression, “loss of head,’ is retained, by analogy 
with that in gas and water pipes; and, according to custom, | 
it will be supposed as measured by the height of the column of | 
water which balances it. 








The friction of air against the sides of a heading differs 
widely from that between the working parts of engines or 
machines, as there are no surfaces more or less lubricated 
| sliding over one another, but an incessant restitution of 
speed and direction to the numerous streamlets of air, which 
are broken up and deflected by the roughnesses of the sides. 
Under these conditions it is easy to demonstrate that the 
pressure dissipated for maintaining the régime, or in other 
words the loss of head, must increase in direct ratio to the 
density of the air and the square of its main speed. On the 
other hand, it seems evident that this same loss of head must 
be proportional to the extent of surface passed over. If, there- 
fore, a certain coefficient a be introduced to represent the 
roughnesses of the sides and the windings of the path tra- 
versed as between one heading and another, all the data for 
| determining this value wil] be obtained. 
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Graduating anemometers.—In carrying out his experi- 
ments, M. Murgue used four anemometers, and to graduate 
them a lathe from the repair shop was brought into requi- 
sition. A shaft inserted in the mandril turned, by bevel 
gear, & vertical spindle, to which was attached a rigid bar 
carrying the anemometer at its outer end, as shown by the an- 
nexed sketch, Fig. 1, causing the centre of the instrument to 
describe a circle of 3:951 metres radius. Various speeds were 
given by shifting the belt on the cone pulley ; and the counter 
was thrown in and out of gear by cutting, one after the other, 
two silk threads, thus allowing the springs to act, by advanc- 
ing at the right moment a knife secured in its holder. The 
arrangement for this throwing in and out of gear, which is 






copied from that of the English Firedamp Commission of 1878, 
is shown in the enlarged views of the anemometer, Fig. 2, 
+{The experiments were made in untimbered, timbered, 
and masonry-lined headings ; and the results obtained are 
summed up in the following table of the values of a in various 
cases :— 

Untimbered headings, * 


Experiment. Mean values of a, 

No. 1. Straight headings of normal section .. 0°00092 

No. 2 Be 98 . -- 0°00086 > 0°C0094 
Nock <o ”  oflarge =: 0°00,08) 

No. 4. ae on of small a >» w« es . OCIS 

Masonry lined headings. 
No. 5. Straight headings of normal section .. 0°00030) 00003: 
A ele os + ew 0700086 fF 8 
No. 7. Continuous curve of 9 rv "Se ee ee 
No. 8. Sinuous » Of medium ,, 0°00051 
No. 9. Pe .» of small . ne 0°00055 
Timbered headings. 

No. 10. Straight headings of normal section .. 0°00168) 9. 99)5¢ 
No. 11. __ ,, " » 1 «+ 0°00144 J ay 
No, 12. Slightly sinuous headings of small secticn 0°00238 


It will be noticed that, notwithstanding individual differ- 
ences, each group keeps within tolerably narrow limits, with 
large intervals, however, between the groups. The three types 
of headings are, therefore, distinctly characterised by the loss 
of head which they occasion ; and, as may readily be cup- 


posed, their order is the following :— 
Values of a. 

from 0°(0030 to 0°00052 

from 0°00086 to 0°00122 

from 0°00154 to 0°00z38 


1, Masonry-lined headings .. .. .. 

2. Unlined and untimbered headings. . 

3. Timbered headings cael ee 

Besides this main result, an attentive examination of the 
table affords interesting information, which is summed up 
as follows under the three heads of changes of direction in 
the headings, their sectional area, and the nature of their 
sides, 








Injluence of change in direction.—The group of masonry- 
lined headings is the only one sufficiently complete to give 
an idea of the influence exerted by changes in the direction 


of @ heading or drift upon the loss of head. While keeping 
to the drift of normal section, the following interesting pro- 
gression is noticed, in which it will be seen that the loss of 
head becomes nearly doubled when the headings are very 
much curved :— 
1. Straight heading lined with masonry .. .. .. a 
2. Undulating headway or drift co cc co oo @ = O°00051 
3. Continuously-curved and masonry-lined heading a = 0°00062 
Influence of sectional area.—Headings of large sectional area 
only formed the subject of a single experiment. A straight 
heading, without timbering and without masonry lining, 
having been selected, the value obtained for the co- 
efficient of loss of head differed but slightly from those 
given under the same conditions by normal headings, so that 
the author has included it in his calculation of the mean 
value proposed for actual application. Headings of small 
sectional area formed the subject of one experiment for each 
of the three types of headings; and they all showed a very 
marked increase in the coefficient of loss of head, especially 
for the timbered headings, as will be seen by the following 
summary :— 


0°00083 


Sectional area. 


Normal, Small. 

Masorry-lined headings .. «. @ = 0°00033 a = 0°00055 
Uplined and untimbered headings «a = 0°00094 a = 0 OO122 
. é . a= 000156 a = 000238 


Timbered headings .. 


It must not, of course, ba forgotten that these short head- 
ings were more sinuous and uneven than the normal 
headings with which they are compared; but, at the same 
time, the increase appeared to the author too constant and 
serious to prevent the necessity of taking into account a fresh 
influence, which he designates the law of small sectional 
areas. It is generally admitted that the coefficient of loss of 
head in air and gas pipes increases with small diameters ; 
and there is little doubt that the same is the case in mine 
workings. M. Murgue considers, therefore, that this law may 
be accepted provisionally and in general terms, until 
numerous and precise experiments shall fix its conditions 
numerically. 

Influence of the sides.—To deduce the influence exerted by 
the nature of the sides, it is advisable to keep to straight and 
normal headings, which are quite intercomparable in other 
respects, and all of which formed the subject, in the author’s 
experiments, of a double observation in different districts of 
the mine. In this manner the following series was obtained, 
regularly graduated and thoroughly characteristic :— 


Value of a. 


1. Masonry lined headings .. .. .«. 
2. Unlined and untimbered headings. . -» 9°00094 
8. Timbered headings .. .. « - 0°00156 


Comparison of these values shows that, in the choice of @ 
lining for mine headings, other considerations besides those 
of strength or economy should also have their weight, 
especially the influence which this lining might exert on the 
intensity of the air-current circulating in contact with it. 

Graphic representation —The diagram, Fig. 3, in next page, 
shows graphically the three degrees of influence revealed by 
the observations. Taking as datum the cross section of a drift 
in which the second of the author’s experiments was made, he 
has placed over it a section of the masonry: lined heading, and 
also that of the timbered heading, for the same volume of air 
delivered and the same height of load, or head. It will be 
seen that the profile of the masonry-lined heading leaves, 








almost entirely, between the lining and the inside of the ur- 
lined heading, a space sufficient to take a Yin. brick, whence 
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3 the possibility of lining a rock drift with ordinary 
pee without souleude enlarging the section, and without 
throttling the air current which traverses it. The trapezium 
of the timbered heading falls well outside the profile of the 
original drift, which leads to the assertion that, if it be found 
necessary to support the roof of a headway with timbering, 


d without increasing the loss of head in the air current, 
aa sectional area must first be doubled. 












eh | ee 
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Conclusion.—The author’s experiments have only con- 
firmed what simplereflection would forecast; but precise data 
are now substituted for vague suppositions. Whatever may 
be said to the contrary, the true interest and duty of the 
owner of a fiery mine is to increase, as far as possible, the 
intensity of the air current which ventilates his workings; 
and he will accomplish this object much more surely by 
reducing, as far as possible, the loss of head where it is 
excessive, than by hunting after improved appliances for 
ventilation. In addition to the time-honoured and particu- 
larly efficacious method of increasing the sectional area of the 
workings, in order todiminish thespeed of the aircurrent, these 
experiments bring prominently forward other methods, viz., 
the substitution of masonry lining for timbering, the replacing 
of crooked by straight headings, and the enlargement of small 
sectional areas, which latter add to the grave effect of accelera- 
tion in the speed of the air current an appreciable increase in 
the coefficient of the loss of head. 








NICKEL STEEL AND ITS ADVANTAGES OVER 
ORDINARY STEEL.* 


By Henry A, Wiccin, Birmingham, 


BrvoreE reading the paper that I have undertaken to do, on 
nickel steel, I should wish to explain that my knowledge of steel- 
making is limited, and that I do not desire in any way to enter 
into the question as to the advisability or not of the use of nickel 
steel. I merely want to bring before the notice of the members of 
the Institute some facts as to the uses of this material, feeling 
sure it will interest many attending this meeting to know what is 
now being done in other countries with this remarkable alloy. I 
am indebted for much valuable information to Mr. Thompson, 
president of the Oxford Copper Company, in America, and to 
Mesers, Lander and Larssep, of Birmingham, the agents of the 
Bofors Steel and Ordnance Works, in Sweden, whose managing 
director, Mr. J. C, Kjellberg, bas favoured me with some inte- 
resting statistics, 

The use of steel in place of wrought iron for structural work, 
shipbuilding, rails, and other purposes, including armour and 
forgings for guns, met with an earnest and long-continued 
opposition, Steel, while stronger and stiffer, was said to be un- 
trustworthy, and it made its way but slowly. The old, well-tried 
wrought iron was considered safer, although it required a 
greater section and weight than was required with steel. 
With the improvements in the manufacture of mild steel, 
greater uniformity was obtained in the product, and this reproach 
no longer existed. Now, it is unnecessary to remark, wrought 
iron has become almost a thing of the past for structural and 
other purposes, as steel of less section and weight gives the 
same strength and stiffoess, with as great an elongation and 
safety. It is not necessary to state these admitted and well-known 
facts to the Institute, except for the purpose of recalling the 
reasons which led to the use of steel in the place of wrought 
iron, and to see whether these reasons cannot now be advanced 
with the game force for the use of a better material than ordinary 
steel. Nickel steel, containing about 3} per cent. of nickel, is now 
being produced with the same elongatiun, a tensile strength fally 
30 per cent. higher than ordinary steel, and an elastic limit at 
least 75 per cent. higher. This material, although comparatively 
a new article of manufacture, possesses great uniformity, the 
nickel being uniformly distributed throughout the ingot, and is 
not liable to segregation like other of the ingredients of the steel. 

For building and structural material the greater strength of 
nickel steel, and particularly its high elastic limit, make it far 
more advantageous than ordinary steel. It is the elastic limit 
that governs the section in this material, The elastic limit of the 
nickel steel is nearly double that of ordinary steel, while beyond 
the elastic limit there is a considerable range to the ultimate 
strength, with a large elongation. The use of nickel steel in beams, 
channels, bulb angles, &c., would, no doubt, lead to a change in 
the form of section, similar to that which was made when steel 
superseded wroughtiron., In the case of the steel frame of a large 
building or other structure, the weight of the frame itself is a 
considerable part of the load, and any saving in the weight is a 


great gain. , ’ : A 

New boilers for the United States cruiser Chicago are being made 
of nickel steel, which will give the necessary experience to deter- 
mine what degree of advantage there may be in the use of this 
material for this purpose. Corrosion experimeuts have been made 
with specimens of nickel steel in competition with specimens of 


other kinds of steel, under conditions which would indicate its 
adaptability for use in boilers, and for the under-water hull plates 
con- 


of vessels, These experiments, while on a small scale, an 
sequently not conclusive, seem, however, to show for these pur- 
poses nickel steel possesses a marked advantage in being less 
corrodible. This is also confirmed by the experience obtained 
from the use of nickel steel propellers. The following results, 
giving the relative loss by corrosion of nickel and other steels 
under different circumstances, are taken from the results 
of some experiments, and appear to confirm the statement 
above made, with regard to the use of this material for boilers :— 


Percentage of Total Loss, 
Solvents. 
10 per cent. salt water 


= Steam for two 
Kind of material. oars Se Sees gecnctyy 
Nickel steel Owe os cn ok ou Oe 
Bessemer steel _.. 2°) 26 «- 0°58 
Open-hearth steel .. aes | ae . 0°31 
Open-hearth steel .. - 2°00 0°36 
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din., polished on all sides, and 
weighing approximately 1 cz. e boiling water test was made in 
a flask p’ in a stone bath, and kept almost at a boiling tem- 
perature, pure water being added to replace the water lost by 
evaporation. The steam test was made with steam at atmospheric 
pressure, The test-pieces, after being ex: to the solvent, 
were carefully cleansed with a brush, washed with alcohol and 
ether, dried and weighed, 

Experiments for ao steel plates of all thicknesses 
suitable for boilers show that this material is worked without any 
difficulty, It can be readily forged or pressed in dies without 
cracking, its large elongation enables it to be worked to great 
advantage, If the allowed pressure in a boiler is aro akoeow to 
the ultimate a of the material, a boiler of nickel steel would 
carry a pressure 30 per cent. higher than one of ordinary steel of 
the same weight ; and if the corrosion experiments above referred 
to are confirmed by experience, the nickel steel boiler will have a 
decidedly longer life. 

If the relative elastic limits of the two materials are considered, 
this allowed boiler pressure would be still greater. With the use 
of af eke steam for compound engines this ability to increase 
safely the boiler pressure makes nickel steel a very valuable boiler 
material. Not only for this purpose, but for all structural purposes, 
the high elastic limit of nickel steel is a peculiarly valuable feature, 
as the load is calculated for the elastic strength of the structures, 
not the ultimate strength. When the rule for the safe load is 
given in terms of the ultimate strength, it is merely for conveni- 
ence, as the ultimate strength is always determined from the tensile 
specimens, while the elastic limit is not always given. With 
ordinary mild steel the elastic limit is considered as one-half the 
ultimate strength, while with nickel steel in the form of structural 
material it is about three-fourths of the ultimate strength. If 
you could get an ordinary steel having as high an elastic limit as 
that of nickel steel, it would be a higher carbon steel, very 
deficient in elongation, and which could not be worked to any 
advantage, and which would not be considered suitable or safe. 
Nickel steel beyond the elastic limit has a sufficient range of 
increased resistance with fully as large an ultimate elongation as 
the much weaker mild ordinary steel. 

The high limits of nickel steel, together with ite large elonga- 
tion, and particularly its high elastic limit, would indicate 
that this material would also be well-suited for gun - forgings. 
It is being tried for this pur; with every prospect of success. 
That nickel steel, giving when tested the ultimate strength, 
elastic limit, and elongation claimed for it in this article, can be 
produced with uniformity, is too well-known to need here a list 
of the results of tensile tests. Under the drop test nickel steel 
gives better results than ordinary steel, even in a greater ratio than 
exists between the results of the tensile tests of these two materials, 
This is also found in the toughness im to armour plate by the 
introduction of nickel. The ability to resist shock without fracture 
is not altogether a question of elongation. A built-up column of 
ordinary steel may break across in falling under its own weight, 
the fracture showing but little appearance of elongation, yet 
tensile specimens taken from this material close up to the fracture 
will show the required elongation, 15 per cent. or 20 per cent, 
Nickel steel is better able to stand this kind of sudden strain. 
For this reason, tcgether with its greater strength and stiffness, it 
is being extensively used for shafts, piston-rods, bearings, pro- 
pellers, &c, 

In bull plates for vessels of nickel steel, with an elongation of 
20 per cent., a tensile strength of 85,0001b., and an elastic limit 
of over 60,000 lb., have been obtained. Similar material of ordinary 
steel would have a tensile strength but little over the elastic limit 
of the nickel steel, with an elastic limit about one-half that of 
nickel steel. In the case of a battleship, where the question of 
weight is of such vital importance, a hull of nickel steel of equal 
strength and stiffness to one of ordinary steel would mean a saving 
of weight of 500 to 600 tons at the lowest estimate ; this weight, 
added to the armament, armonr, coal, or divided between them, 
would add a large percentage to the efficiency of the ship, 

Mr. Kjellberg, to whom I have previously referred as the 
managing director of the Bofors Steel and Ordnance Works in 
Sweden, tells me that they have found, from the trials made, the 
fullest confirmation of the fact that a suitable addition of nickel to 
steel exercises a highly beneficial influence on the steel. It 
causes a very marked increase in the elastic limit and tensile 
strength, while at the same time the elongation is greatly increased. 
As a general rule, they add about 3 per cent. nickel to steel 
containing 0°3 and 0°4 per cent. of carbon. The properties 
already referred to are those which show themselves in the testing 
machine, and as regards their nickel steel, which, after casting, is 
merely annealed, hardened in oil, and tempered, but neither rolled, 
forged, or otherwise manipulated, it may be stated in normal 
figures that its tensile strength is 70 kiloe. per square millimetre— 
44°4 tons per square inch—elastic limit 45 kilos. per square milli- 
metre—28°5 tons per square inch—and elongation 25 per cent. on 
a length of 200 mm.—7°87in. Butall the physical properties of 
the steel do not, as a matter of course, show themselves in the 
testing machine; they can only be thoroughly ascertained by 
practical trials. 

From the trials which have been made, they have arrived at the 
conclusion that the beneficial influence of nickel on the properties 
of steel is far greater than one might be led to suppose from the 
results obtained in the testing machine as taken by themselves. 
The following trial made by them is an interesting one :—In 
one of their cast steel— nickel steel—gun tubes they placed 
an ordinary cast iron shell in such position that the centre of the 
shell was 300 mm.—11°8lin.—from the muzzle of the tube, The 
shell was filled with compressed picric acid 170 deg. When 
exploded the shell burst into little bits, but the — did not 
burst ; and the only effect of the explosion was that the diameter 
of the tube was expanded by 1}mm.—0°07in. Another similar 
shell, into which a similar quantity of picric acid had been poured, 
was placed in the same tube, and in exactly the same position as 
the previous one, and again exploded. The explosion bad no 


Test-pieces were lin, by lin b 








effect whatever on the tube ; it did not even i the 
further. 
For the purpose of an armour-plate trial, two nickel steel plates 


were cast 2440 mm.—88in. long—and 1830 mm.—72in.—wide, the 
one being 90 mm.—3°54in.—and the other 96 mm.—3°78in.— 
thick. Five shots were fired at each from a 12-centimetre— 
4°72in.—rapid-firing gun, the projectiles being of Bofors steel and 
weighing 21 kilos.—46 ib. e charge of powder was 337 kilos. 
—7‘31b,—and the velocity of the projectile at a distance of 46 m.— 
150ft.—was between 361°8 and 364°4 m. — 1190ft. and 1200ft. 
Each of the steel projectiles rebounded intact without having 
penetrated the plate farther than to the cylindrical parts of the 
shells, and upon examination of the plates, small cracks were 
with some difficulty found to have resulted from shot Nos. 2, 3, 
4, and 5 on the 90cm. plates, but none could be found on the 
96 cm. plate. Seven more shots were afterwards fired with similar 
projectiles, but it was not until the eleventh shot that the plate 
broke, The twelfth shot was fired with a charge of 4°10 kilos,— 
9 1b.—of powder, the projectile having a velocity of 413 m.—1350ft. 
—and then the 90 cm, plate was at last penetrated. It is worthy 
of note that, according to Krupp’s formula, a projectile such as 
this—that is to say, weighing 21 kilos., and having a velocity of 
413 m.—ought to penetrate a wrought iron plate of 150 mm.—5°9in. 
—in thickness; and it follows therefore that this 90 cm. nickel 
steel plate was 54 per cent. stronger than a wrought iron plate of 
90cm, A large experience in maki steel for war materials 
satisfies Mr. Kjellberg that he never could have attained the 
results he has done without the assistance of nickel. 

The Iron Age, published in New York on July 25th last, gives 
the following interesting account of some welding experiments 
made by the Canadian Copper Company, who have recently had 
some tria!s made in welding nickel steel. In each trial two pieces, 
each lin, square by 6in., were welded together with a lap weld, 





with the following results:—No, 1: Samples containing 2°05 per 






cent, nickel and 0°22 per cent. carbon cut like soft steel, welded 
perfectly, no sign of weld sho’ ; bent twice at right angles at 
the weld when hot, the weld did not open, nor was ary crack 
noted ; bent at right angles when cold, failed to show apy crack 
at the weld. No,2: Samples containing 3°25 per cent. nickel and 
0°16 per cent. carbon, worked exactly like No. 1 under the same 
tests ; ro crack was developed, and the metal welded perfectly, 
No. 3: Samples containing 3°40 per cent. nickel and 0°31 per cent. 
carbon cuta trifle harder, also hammered like a harder steel ; welded 
perfectly, bent hot and cold like No, 1,and showed nocrack. The 
weld cannot beseen. No, 4: Samples containing 2°62 per cent, nickel 
and 0°19 per cent. carbon worked exactly like Nos. land 2, The 
same tests did not show any weakness at the weld. No. 5: Samples 
containing 3°20 per cent. nickel and 0°54 per cent. carbon worked 
a little barder, but gave a perfect, solid weld. There were no 
cracks on bending hot and cold. No. 6: Samples containing 3°10 
per cent, nickel and 0°96 per .cent. carbon worked harder, 
1.¢., like a tool steel, welded perfectly, and showed no cracks on 
bending hot and cold. No, 7: Samples containing 4°95 per cent. 
nickel and 0°51 per cent. carbon worked like No. 5, but not so 
hard as No. 6, e weld was good, and no cracks developed on 
bending. 

In general, the percentage of nickel does not affect the welding 
power at all. The steel must be treated like any other steel, 
using more care with the higher carbons, Having a material 
which has an elastic limit about equal to the ultimate strength of 
ordinary steel, with a tensile strength 30 per cent. higher and an 
equal elongation, together with very satisfactory uni me and 
better qualities for special purposes, such as greater ability to 
resist shock, and less liability to corrosion, why should not this 
material replace the ordinary steel of to-day, as it replaced 
wrought iron? There appears to be no answer to this but possibly 
one of cost, 

With regard to cost, this has not, and will not, prevent the use 
of nickel steel in many cases where its better qualities make the 
increased first cost of the material a secondary consideration. 
Since the price of ordinary steel has been so greatly reduced in the 
last ten years by improvement in the manufacture, will not this 
be the case with nickel steel? Nickel steel can now be furnished 
at the price of ordinary steel a few years ago. Will not the 
Semaiiael demand for this material, which it is certain will now 
come, cause asimilar reduction in its price as soon as the manufac- 
ture of nickel steel becomes sufficiently extended and improved ? 
This also will no doubt improve the quality of the nickel steel. 
Ordinary steel has had its innings. In this age of progress and 
development no material can long remain that exclusively or even 

rincipally used. When a better is known, it will be employed. 

ave we not in nickel steel a better material than the ordinary 
steel of to-day ? 








ON TESTS OF THE PHYSICAL PROPERTIES OF 
CAST IRON. * 


By THomas D, WEst, Sharpsville, Pennsylvania, 


For the last four years the author has been studying the causes 
of the erratic results observed in testing the physical properties 
of cast iron, with the object of overcoming them as far as possible. 
All the systems adopted in the past are founded upon incorrect 
principles, and are not practically adapted to afford any investi- 
gator, desirous of obtaining true knowledge of the physical pro- 
perties of cast irop, any assurance that the tests he may record 
to-day in defining physical phenomena will not be contradicted 
to-morrow by himself or some one else. 

In papers which the author has presented of late before engi- 
neering and foundry associations in the United States, tests and 
statements have been submitted, and he ventures to prophesy 
that time will show that the principles advanced in them are 
correct, Briefly, they are:—({1) All test bars should be cf a round 
form, more especially when they are to be used as standards of 
universal relative comparisons. (2) Test bars should be cast 
on end, in order to ensure uniform conditions in cooling a bar. 
(3) Test bars should be of an area not less than one square inch, 
and for convenience in moulding and handling in testing, he would 
recommend the adoption of a pattern 1°1284in. in diameter, an 
area which is equivalent to a-bar an inch square. (4) Methods 
for chilling test should be eo devised that a bar cannot pull 
away from its chill when contracting. (5) There should be fluidity 
strips attached to and cast with test bars, or some method should 
be adopted so that the fluidity or the temperature of molten 
metal can be truly recorded at the moment test bars are poured. 
This is rendered necessary by the fact that the degree of fiuidi 
or the pouring temperature of molten metal affects the stren 
of test bars, as well as their depth of chill. For the former, how- 
ever, it is not so important, and unless minute is ired, 
the fluidity need not be noted. For recording the chill of an iron 
by means of test bars, however, it is absolutely necessary that some 
method of recording the temperature at the moment a test bar is 
poured should be adopted before any value can be attached to chill 
records, Experience in heavy founding proves the inaccuracy of 
the view that any value may be attached to chill records without 
the metal’s fluidity being noted. It is well known that in all 
chill work the hotter the metal the deeper it will chill ; and this 
fact well illustrates the absurdity of attaching any value to chill 
records, without the fluidity of the metal being noted at the moment 
test bars are poured. As an example of the difference that degrees 
in fluidity can cause in varying the depth of a chill, the author 
has found as much as ;j,in. difference to exist in the chill between 
two din. square test bars, cast with the same hand-ladle of iron. 
The only difference was that the bar which showed ,',in. depth 
of chill was poured with the metal as soon as it came from the 
cupola, whilst the one with only ,,in. chill was poured before 
the same ladle of metal had cooled down too much to ensure a 
test bar of such a small siz3 running so as to fill all edges and 
corners of the mould perfectly. (6) In py ges to measure 
the contraction of an iron, full freedom should allowed for the 
expansion of metal at the moment of solidification, It is wrong 
to cast test bars between rigid flask ends or yokes, as these do 
not permit the freedom called for. The property of iron expand- 
ing at the moment of solidification has been disputed, but that such 
is the fact has lately been well shown by E. Duque Estrada, in a 


paper read before the Engineering Society of Western Pennsyl- 
vania, April 18th, 1895, and by the author in papers which a 
in the American Machinist, of August 30th and November Ist, 


1894, Yoke or flask ends exert a pressure on the body of bars at 
the moment of solidification, which must have some influence in 
causing erratic records when testing. 

Returning to the subject of casting flat or on end, the author 
lately discovered that with test bars having an area of one square 
inch cast flat, that in a l4in. round bar there is a difference 
of as much as from 300 lb. to 400 1b., in one inch square bars a 
difference of 200 Ib. to 300 lb., and in in. square bars a difference 
of 30 lb, to 50 1b., in testing the upper and under side where a 
number of the same size of bars had been cast in the same mould, 
out of the same ladle and at the same time. 

The author would here call attention to the question of specific 
gravity, as it has been claimed that a test bar could not be cast 
on end, on account of the inequalities which would exist in the 
density of the bottom and upper ends. Some authorities have even 
asserted that a test bar cast on end, if placed on supports equi- 
distant from either end, would not break at the point where the 
load is applied, but at a point an inch or so away from the point 
of pressure toward the uppermost cast end of the bar. Ina long 
experience with bars cast on end he has failed to find any such a 
condition, Indeed, he has not found any difference in this respect 
with bars that were cast flat or on end. With a view to thoroughly 
investigating the matter, he conducted the following experiment, 
and obtained the information given by the Builders’ Ironfoundry 








* Iron and Steel Institute, August, 1895. 
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of Providence, Rhode Island, as cited below. These are tests which 
the author presented in a discussion on testing at the meeting of 
the American Society of Mechanical Engineers, held in New York 
City on December 3rd, 1894. In the first test of specific gravity, 
he wished to call attention to the fact that the specimen used was 
strictly a parallel gate test bar. He mentions this fact for the 
reason that in the discussion above cited one member of the 
American Society wished to infer that the specific tests of gun- 
metal were inadmissible proofs to establish any principle, owing 
to the bottom end of the gun which was cast down being of a 
more massive nature than the upper end, and hence there was 
good reason to expect metal to be less dense in the bottom than 
in the upper end of the gun. The test of the parallel gate which 
the author conducted tended to show the fallacy of the idea that 
the lower end of vertical-poured castings must be of a greater 
specific gravity than the upper end. In the experiment which the 
author conducted at his own foundry, he took a gate 6}ft. long 
and 3in. in diameter, which had been used for pouring an iron 
ingot mould casting, and took a test piece Gin. from the top, 
and another 5ft. from the top. The gate was practically parallel, 
so that, in turning these specimens in the lathe, the same amount 
of surface was carefully removed from each. The specimens were 
machined of exact sizs, and were then delivered to the laboratory 
of the Case School of Applied Science, of Cleveland, Ohio, to be 
weighed. The determinations reported by Professor C. H. Ben- 
jamin were as follows:— 


Weight of top end of gate in vacuum .. 1169°468 grammes. 


Weight of bottom end of gate in vacuum .. 1167°239 9 
Volume of topendof gate .. .. .. 165°722 cubic centimetres, 
Volume of bottom end of gate 165°768 ,, ok 
Density of top end of gate = ae = 7°0568, 

°T22 
Density of bottom end of gate = = = 7°0414. 


ot 165°7 
Difference = 0°0154 only. The plug from the upper end is the denser. 


A pamphlet recently published by the Builders’ Ironfoundry 
on ‘‘ Our Share in Coast Defence” presents a series of tests on the 
specific gravity of vertical-poured castings, and contains an illus- 
tration on the third page fated the position of the casting from 
which the test specimens were ordinarily taken. The lower test 
dise was taken about llft. from the bottom of the casting and 
2}ft. from its upper end. The majority of the tests showed the 
specific gravity of the muzzle specimens to be higher than the breech 
specimens, and also to be harder and of higher tensile strength. 
This is the reverse of what would be expected. Subjoined is a 
list showing the average specific gravity of all the casts made for 
specific gravity of breech and muzzle specimens on the first six 
mortar castings and on the last six mortar castings made by the 
Builders’ Ironfoundry. For confirmation of all this, reference 
must be made to the official reports of the Chief of Ordnance for 
1890 and 1893, 


Tests of Specific Gravity of First and Last Six Mortar Castings. 


Specific gravity of muzzle Specific gravity of breech 


Number of heat. or top end of gun. or bottom end of gun. 








78 7°238 7°2478 
79 7° 2436 7°2447 
&0 7°256 7°269 
87 7° 2934 7° 2882 
88 7°278 7°285 
89 7°335 7°329 
185 7°3263 7°3182 
186 7°3325 7°3252 
187 7°3404 7°345 
188 7°3636 7°3336 
189 7°349 7°340 
190 7°3345 7°3267 
Total 87°69038 o 87°6524 
Average 7°3075 =. 7°3043 


The above tests and figures indicate that there is no condition 
which will cause any practical difference in the lower and upper 
end of long vertically poured castings, in the sense which has 
been generally accepted. 

In considering the above tests of specific gravity in connection 
with those referring to the density of the lower side of flat cast 
test bars being greater than the top side, it would at first seem as 
if the results were contradictory as far as they relate to the enun- 
ciation of any law or principle governing the facts of the vertical 
poured casting. They show the uppermost end to have the greater 
specific gravity, and that of flat poured test bars to have the greater 
strength with the side cast downwards in extension when testing 
for the transverse strength. The latteris largely due to the bottom 
portion or surface of flat cast test bars, being most affected by the 
chilling qualities of the sand of the mould when it is filled with 
molten metal. If the specific gravity had been taken from the 
bottom surface of the gate test bar and gun castings, instead of a 
few inches in height from their bottom end, as was done, there 
might have been a difference found in favour of the lower end 
being the denser. This is, however, doubtful, as the gun and gate 
specimens had such a small area exposed to the mould’s chilling 
influence, compared to the mass of metal comprising the castings. 
On the other hand, with test bars cast flat, the reverse occurred, 
and this is due to the fact that a fair percentage of the metal 
comprising the test bars is distributed over a large area of mould 
surface, and is affected by the chilling qualities of damp sand. 
When the specific gravities of long vertical poured castings are 
tested afew inches from the bottom and a few inches from the 
top, the reason for finding the upper end the denser, as exhibited 
by the tests recorded, appears to be ‘argely due to the law of 
metal expanding at the moment cf solidification. It may also 
be affected to a slight degree by the influence exerted by sulphur 
in endeavouring to escape upwards while the metal is in a fluid 
state, as is evinced by pig metal generally having the highest 
percentage of sulphur in the face uppermost when cast, The fact 
of expansion tending to make the upper end of castings as dense 
as the lower may be better understood when it is remembered 
that molten metal begins to solidify at the bottom of a mould 
and rises in height as the solidification continues. The effect of 
expansion at the moment of solidification as castings ‘‘freez>” 
from the bottom upwards has a crowding action, tending to make 
the molecules denser as height increases, and thereby to partly 
neutralise the effect in the difference of the specific gravity 
naturally expected to exist while the metal is in a fluid state, 
This explains the results shown in the above tests. The author 
has not completed his investigations of the possible influence of 
sulphur on density. He is, however, of opinion that escaping 
sulphur may have some action in rendering the upper portions 
of castings denser, and in equalising the specific gravity of the 
respective ends by reason of the effect it can have in causing 
carbon to assume a combined form. This can, however, toa large 
degree be overcome by the effect which slow cooling in a casting 
exerts by rendering its carbon more graphitic, since heat escapes 
chiefly upwards in castings cooling from a liquid to a solid state, 
This affords an explanation of the fact that the specific gravity 
of high vertical poured castings shows the results presented in 
the above tests. The subject is one worthy of study, and attempts 
should be made to satisfactory explain, if possible, phenomena 
which are so different from those generally expected, 

Since writing the preceding paragraph, the author has obtained 
the following results of analyses of the top and bottom piece of 
the vertical poured parallel test bar :— 


Phos- Man- 


Carbon. phorus. ganese. Silicon. Sulphur. 
Top piece 3°72 0°091 0°31 1°32 0°046 
Bottom piece 3°81 0°085 .. 0°33 1°32 0°047 


These results show that practically there is little difference in 
any chemical constituent that might tend to equalise the specific 
gravity of the two ends of the vertical poured parallel gate test 
bar. e next point to which the author would refer is that of the 


suggests the question, Is there any form or size of bar that, having 
been proved untrustworthy as a record of degrees in strength of 
cast iron, can truly record the contraction? He is of opinion that 
there is not, and that any bar that will not truly record one 
physical quality cannot truly record any other. 

Io order to test the fitness of any form or size of test bar to 
truly record degrees in strength of cast iron, there should be some 
trustworthy standard of comparison. For instance, anyone ex- 
perienced in handling the different grades of cast iron knows that 
the strength of foundry mixtures should range in degrees upwards, 
beginning with sash-weight iron, followed by stove-plate, light 
machinery, heavy machinery, car wheel, chill roll, and gun-metal, 
the last being as a general rule the strongest mixture which is 
made in ironfounding. If, on comparing results obtained from a 
test with the above grades of iron, a test bar should not show 
degrees in strength according with ascertained commercial values, 
orcomparable with tensile tests or with those of hydraulic pressure, 
&e,, it is right to conclude that the size or form of test bar used 
is wholly unfit to be accepted as one of any value to record either 
the strength of an iron or any other physical qualities. If there 
is any doubt of the accuracy of weighing scales, they are very 
soon tested by comparison with some other scales, or by placing 
some well-known weight upon them. No one would ever think 
of doing with scales what has been done with test bars in the past 
—simply setting up scales and continuing to use them without 
knowing that they had been tested by a recognised standard. Is 
there anyone that can prove that heretofore any system of tests 
to obtain physical qualities of iron has considered any definite 
quality as a comparison in judging of their correctness’? The 
systems used have simply set up standards arbitrary, and their 
records were accepted with absolute faith whether they were right 
or wrong, just as a man with a cheap watch might make a com- 
parison of time with the setting of the sun that had been clouded 
over fora week, The first effort to set up a standard of compari- 
son of the fitness of a test bar is that embodied in the principles 
which the author advanced in his paper on a ‘‘ Comparison of 
Strength in Specialty Mixtures of Cast Iron,” read before the 
Western Foundrymen’s Association at Chicago, October 24th, 1894, 

This subject of testing the physical qualities of cast iron sadly 
needs to be cleared from the befogged atmosphere with which it 
is at present surrounded, The author trusts that the members of 
the Iron and Steel Institute will take an active interest in helping 
to further the progress of knowledge by permitting their expe- 
rience and talents to enforce the creation of a standard system, 
whereby a universal comparison of the true physical properties of cast 
iron can be correctly made. Before any true knowledge of the exact 
properties of cast iron can be obtained, it is first necessary to possess 
some standard that will tend to reduce erratic results to a minimum. 
The author has found with round bars about ldin in diameter, 
cast on end, that as a general rule two bars cast in the same mould 
at the same time by the system which he has designed for mould- 
ing and casting, and which is now being used by the Testing Com- 
mittee of the Western Foundrymen’s Association in the United 
States, that often there will not be a difference of 101b, in the 
square inch. Since he designed his system it has been used 
steadily in his foundry, with results surprising in the closeness 
with which two bars cast together agree in ziving like strength. 
The system is so arranged that the chill remains in contact with 
the test bar until removed by hand. Fluidity strips form a part 
of the bar, and record very accurately any difference which a 
practised eye could detect in the degrees of the metal’s fluidity as 
it stands in the ladle. Tips for measuring contraction are so 
arranged as to allow full freedom for expansion at the moment of 
solidification. There is no patent on the system, The general 
plan of the device was illustrated in the American Machinist, 
October 24th, 1894. He has made a few improvements since its 
publication, mainly in the design of a gate which gives a whirling 
motion to the metal as it enters the mould, so as to ensure any 
dirt which may be carried down by the gate being thrown to the 
centre of the mould, and brought to the top, thus ensuring per- 
fect solidity at the point of fracture when a bar is tested. The 
ability of the founder to obtain solid bars cast on end has been 
disputed, but the evidence brought forward in this paper shows 
that this can easily be done. Such a system as that described, 
ensuring a true record of the physical properties of cast iron, and 
enabling an experimenter to compare transverse with tensile 
strength, by possessing bars not having one side 300 Ib. to 400 Ib. 


Tuesday, 17th. 
(21) “Interim Report of Committee on Standardising.” 
(22) ‘* Modern Flour-milling Machinery.”—F, W. Turner, 
(23) ‘* Paper-making Machinery.”—Mr. Mason, 
(24) ‘* Printing Without Use of Movable Types.”—J, South- 


ward, 
(25) ‘Incandescent Gas Lamps.”—C, Cooke. 
(26) “ B, A, Standard Small Screws.”—R, B, Crompton. 
(27) “ Uniform Factor cf Safety in Steam Boilers,”—J. Key, 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 


(From owr own Correspondent.) 


Tue latest indication of the upward movement in the iron trade is 
an important meeting of iron and steel merchants of Birmingham 
and the district, which was held yesterday—Wednesday—to con- 
sider the advisability of raising prices in consequence of the advance 
recently declared by the manufacturers of merchantiron. It was 
agreed to raise the prices of bars, hoops, strip, and angles 5s, a ton, 
the rates ranging from £6 to £6 10s, Sheets were also advanced 
5s., makicg a total increase of £1 a ton since quarter-day. Manu- 
factarers continue to speak favourably of the situation, and there 
is little doubt that the total —— of the works at the end of 
present quarter will be well ahead of any like period this year, 
Prices of both iron and steel are strong at the quotations given last 
week, 

Birmingham and Staffordshire manufacturers are gratified by tlo 
assertion this week that within the next month or two much war 
and railway material will be ordered for the Siamese Government 
through the British Legation. It is stated that provision has 
already been made out of the various public treasuries for the pur- 
chase of a considerable number of magazine rifles, with a stock of 
the requisite ammunition, and the necessary surveys for the con- 
struction of several emall railways for transport and other purpores 
have been completed by an English engineer, 

A start has been made at the new lbdin. bar mill which has been 
erected at the works of the Staffordshire Steel and Ingot Iron Co,, 
for the rolling of merchant steel bars of sizes varying from 
34in. to lin., rounds or squares. The blooms for rolling 
down will be trolleyed hot from the cogging rolls, and will 
be wash-heated in a new form Siemens gas furnace. This 
makes the third furnace upon this principle which the com- 

apy have laid down, and the economy of fuel which results 
rom their employment is exceedingly great. Indeed, it is 
claimed for them, that they save five-sixths of the 
costs of re-heating formerly incurred. The capacity of the 
mill is 40 or 50 tons per shift of twelve hours, which will give an 
output of 400 to 500 tons per week. It will be driven direct from 
a pair cf non-condensing reversing engines, built by the Lilleshal! 
Iron Company, Shropshire, having 26in. cylinders and 30in. stroke. 
The engines are especially strong in all their parts, so as to prove 
suitable for steel works purposes. They are supplied with steam 
at 801b. pressure from two Lancashire boilers built by Mr. John 
Thompson, Ettingshall, Wolverhampton, 30ft. long by 8ft. Gin. 
diameter, furnished with two flues of 3ft, 4in, diameter, with six 
cross tubes in each. The steam saw is situated 9ft. from the rolls, 
so that bars of almost any length will be possible. 

Local tramway engineering firms, including the builders of tram- 
way engines, are much interested this week in noticing the results 
of last year’s working of the lines of the Birmingham Central 
Tramways Company. So far as traffic is concerned there has cer- 
tainly been some improvement, but owing apparently to unfore- 
seen ccntingencies connected with the renewal of portions of the 
permanent way, the results are again unsatisfactory, and the best 
dividend the directors can venture to recommend is 3 per cent, 
Tae company employs no fewer than four different methods—viz., 
steam, cable, horse, and electric. The chairman informed the 
shareholders at the annual meeting that only two of these—cable 
and steam—could be described as fairly profitable and progressive, 
and it was upon those the company had to depend mainly for its divi- 
dend. The other two methods of traction were a constant source 
of trouble, and their working apparently was profitless. Both in 

ileage and ber of passengers carried the steam routes show 








stronger than another, should possess qualities worthy of a- 
tion by all seeking to remedy the evils and the inaccuracy involved 
in past methods, 

he questions now to be decided are: First, should a standard 
system possess means to record the fluidity or the pouring tem- 
perature of molten metal at the moment test bars are poured ’ 
Second, should a test bar remain in contact with its chill until cold / 
Third, do not the elements which disqualify a test bar from truly 
recording the strength of an iron make it unfit for recording the 
contraction? Fourth, what is the best sizo and form for a test bar 
to most accurately record the physical properties of cast iron ? 
Fifth, in what position should a test bar be cast, on end or flat / 
The writer has endeavoured to answer all the above questiors, 
and has presented his conclusions for criticism, to the end that 
truth may prevail and lead to the recognition of some one standard 
which can be adopted throughout the world, to obtain accurate 
records of the physical qualities of cast iron. 








BRITISH ASSOCIATION—IPSWICH MEETING. 


SECTION G, 

Tue following provisional programme has been issued :— 

Thursday, 12th, 

(1) Address by President.—Prof. Vernon Harcourt, M.I.C.E, 

(2) “‘ Light Railways in Agricultural Districts.”—Major-General 

Webber. 

(3) ‘* Congelation of Soil for Foundation Purposes,” —M. Gobert, 

a Balgian Engineer, 

(4) ‘f Bantley Coal Borings ”—a local work.—R. C, Rapier. 

Friday, 13th, 

(5) ** The Growth of the Port of Harwich.”—W. Birt, General 

Manager of Great Eastern Railway. 

(6) ‘* Notes on Improvement of Maas in Connection with Hook 

of Holland Route.”—The President. 

(7) ‘Snowdon Tram Road,”—Sir Douglas Fox. 

(8) ‘ Notes on Autumn Floods of 1894.”—W. H. Symons, 

(9) ‘* River Weirs and Flood Preventiov.”—F. G. M. Stoney, 

Designer of Richmond Weir. 

Saturday, 14th, 

By ‘* Dredging Operations at Mersey Bar.”—A. G, Lyster, 
LCE 


(11) ‘‘ Carbonic Anhydride Refrigerating Machinery,”—E, Hes- 
keth, of Hall and Co., Dartford. 

(12) ‘‘ Deodorising Sewage by Hermite Process at Ipswich,”— 
J. Napier, Borough Analyst, 
Monday, 16th—Electric Day. 
(13) ** Induction Telegraphy : Notes on Further Advance.”—W. 
H, Preece, 
(14) ‘Glow Lamps,”—W. H, Preece, 
(15) ‘Modern Application of Electricity to Traction.” — P. 


awson, 

(16) ‘* The Chloride Battery.”—W. H. Earle. 

(17) ‘* Extension and Development of the Telephone in Agri- 
cultural Districts.” Major-General Webber, 

(18) “ Telephony.”—A. R, Bennett. 

(19) ‘*The Field Telegraph in Chitral Campaign.”—P. V. Luke, 
Deputy Director of Telegraphs in India, 

(20) ‘‘ A New Portable Photometer.”—W. H. Preece and A, P, 


large and progressive figures. The increase in gross receipts 
on those lines amounts to £2469, yet there is a considerable 
saving in working expenses due to the purchase of improved 
engines. The results of the working of the cable route are also 
fairly satisfactory, showing a substantial increase of traffic, and a 
small advance of £670 in the receipts. The electric line shows a 
loss on the year’s working of over £1700. The South Stafford- 
shire Tramway Co., who have overbead electric and steam lines 
running through certain towns of the Black Country, are not 
making a success of theirsystem. The new directorate have just 
repudiated an agreement under which the company were providing 
for the payment of 9d. per mile to the Electric Construction Co., on 
the ground that it is absolutely one-sided. The Board announce 
that the working expenses of the tramway would amount, roughly 
speaking, to 2)d., which gave a total of 114d. The receipts were, 
roughly, 104., therefore there would be an actual debit of 1}d., or, 
roughly speaking, £1500 a year under that contract. Negotiations 
are now pending with the Electric Construction Company with 
reference to the matter. The Tramways Company declares that 
their goods traffic has been a continuous loss to them, and ought 
never to have been taken over, As regards the future conduct of 
the line, it has not yet been determined what form of traction to 
adopt. 

The engineering difficulties sometimes associated with artesian 
well boring have just been ne ao illustrated in Birming- 
ham. Some time ago Messrs, C. Isler and Co., the well-known 
engineering firm phy Bm received instructions to fix two tube 
Mes. for the supply of the Grand Hotel here. The first bore-hole 
was taken in hand and was rapidly nearing completion, when at 
about the depth of 450ft. from the surface the diamond boring 
crown got fixed, through the feed pipe which lubricates the drill 
bursting, and it was found on re-connecting it that the 
crown had become set. Powerful machinery was then set to work 
to withdraw it, but it was found impossible to shift the crown in 
any way. It was then suggested that the supply should be tested, 
which was done, and an ample one was obtained, but unfortunately 
the hardness of the water prevented it being of any use for boiler 
purposes, &c., and as a soft and pure water was a desideratum, 
Messrs, C, Isler and Co. pro’ starting a fresh hole at their own 
expense, The second bore-hole was then started and carried to 
the depth of 600ft., and knowing that at 450ft. the water was 
not as desired, the proper steps were taken to exclude these 
springs, with the result that the present supply is a copious one, 
and of extreme purity and softness. By means of fresh plant 
the crown of No, 1 bore-hole has also at last been extracted. 

A strike is threatened in the Cradley Heath chain trade for an 
advance in wages. 

Some of the Ch s of C ce in the Black Country, 
aceepting the initiative from the Walsall Chamber, are attempting 
to arrange with the workmen’s trade councils of the district a 
scheme for the substitution of a general annual holiday for the 
district, in place of the various wakes or fairs taking place at 
present at regular and inconvenient intervals for trade and 
industry. 


h 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) ee 
Manchester.—Th iction is steadily gaining ground, if it ha 
not already weenie general, that the " edtal upward move in 
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only the beginning of an improved condition of trade, and is lead- 
ing to a still further advance in pricss ; whilst, coupled with this, 
satisfaction is everywhere Ge pea that the movement so far has 
been of so gradual and healthy a character. Makers and manu- 
facturers are naturally, in view of the more than probable still 
higher prices, endeavouring to restrict their forward engagements 
as much as possible, aud outside speculative buyers are finding it 
difficult to place anything like open contracts for forward delivery. 
Consumers who have been content to go on with what they bought 
a month or two back are beginning to realise that it would be 
advisable to cover themselves still further ahead, and several large 
users in this district are just now anxious buyers for delivery over 
the first half of next year, 

The Manchester iron market on Tuesday brought together a full 
average attendance, and there was a generally Brisk inquiry both 
for raw and manufactured material, with a farther strong upward 
tendency in prices, ‘This was especially the case as regards pig iron, 
in which a good deal of business has been put through during the 
past week, and there were some fairly large inquiries on the 
market from consumers for delivery well into next year, whilst 
merchants are for the most part eager buyers for forward delivery. 
Makers, however, are very chary about committing themselves far 
ahead, and in many cases hold out for a substantial premium 
upon present rates. Lancashire makers continue to gradually 
stiffen up in their prices, and are now quoting 44s, 6d., less 24, for 





of heater designed for use on shipboard for straightening eaiged 
or collapsed plates. This casiate ot a burner very similar to that 
used in the ordinary Wells light, but supplied with three generating 
chambers, and so arranged that the flame can play either in a 
vertical direction or at any angle as required. These heaters have 
already been adopted by the C Company, and several of 
them were used a short time back in effecting repaira on the Cam- 
a. I may add that a din. plate has, by means of these heaters, 

een heated up almost to a white heat in the course of from fifteen 
to twenty minutes, 

There is still no improvement whatever to report in the condi- 
tion of the coal trade of this district, except perhaps here and 
there rather more inquiry coming forward for house-fire qualities, 
Pits continue on about half-time with stocks accumulating, and 
although colliery owners hold on to their prices for house-fire 
qualities in anticipation of approaching winter requirements, all 
other descriptions of fael remain weak and irregular, with very 
low cutting to effect sales. Tae commoner descriptions of round 
coal are the chief drug upon the market, and notwithstanding the 
present very limited production of slack, engine fuel is also 
plentiful, = to supplies coming in from outside districts 
at excessively low figures. At the pit mouth ordinary steam 
and forge coal can be readily bought at about 6s., although 
many colliery proprietors are holding out for 6s, 64., and prefer- 
ring to stock rather than sell for less. Ordinary common qualities 
of La hire slack remain at about 3s. to 33. 6d., with best quali- 





No. 3 foundry, delivered equal to Manchester. The L 
makers had a meeting last Friday to discuss the question 
of prices, and in some instances it was strongly urged that 
a substantial advance should at once be made, Others, how- 
ever, preferred heats J slowly, and ultimately it was agreed 
that quotations should be put up another 6d. per ton, making the 
minimum for forge Lincolnshire 393, 6d., and for foundry 41s, net 
cash, delivered here. Derbyshire makers are also handing in their 
prices, and the best foundry qualities are now quo 453. to 
453, 6d. net, delivered. With regard to outside brands offering 
here, increasing firmness is the tendency generally, and good- 
named foundry Middlesborough cannot now be bought under 
453. 10d. net cash, delivered Manchester, whilst in Scotch iron 
prices steadily move upwards, Eglinton being about 47s., Glen- 
garnock 47s, 61., and Gartsherrie 49s, 6d. to 6503. net, 
prompt cash, delivered at the Lancashire ports, and about 2s, 
above these figures for delivery Dock Quays, Manchester. 

Finished ironmakers report specifications coming freely to hand, 
chiefly, however, on home accounts, and in most cases they are so 
well sold in bars for the present that list quotations have been put 
up al! round to £5 5s, per ton, with makers very cautious about 
selling forward, even at this figure. Sheets also continue to 
harden up in price, and £7 53, to £7 7s. 6d. would represent the 
minimam for good ordinary qualities, delivered here. Hoop 
manufacturers, although fairly well engaged at present, are not 
booking mach new business, and, as I stated last week, it remains 
to be seen whether the advance of 5s. per ton will be maintained, 
but at present list rates remain firm at £6 for random to £6 5s. 
for special cut lengths, delivered Manchester district, with 2s. 6d, 
less for shipment, 

In the steel trade a general gradual improvement is reported, 
with prices, except for billets, steadily moving upwards, Good 
foundry hematites now range from 6d. to 54s. 6d., less 2}, 
with billets remaining about £4 to £4 5s., net cash, delivered 
Manchester. Makers of steel boiler plates are now, with few 
exceptions, not quoting under £6 5s., but it is still difficult to get 
much more than £6 23, 6d. on actual business, and ordinary steel 
machine bars average about £6 2s, 6d, delivered in this district, 

In the metal market there is an increased inquiry coming forward, 
owing to anticipations, of a further upward move in list rates for 
manufactured goods, and makers are very cautious about booking 
orders at present, 

A steady, if only slow, improvement is maintained throughout 
the general engineering industries of the district, and although it 
is only in exceptional cases where establishments are as yet in the 
position of being absolutely fall of orders, most of them being still 
anxious for farther work, to get their shops into full employment, 
new work comes forward in gradually increasing quantity, and 
the outlook for the futare is in all quarters regarded very hope- 
fally. In the locomotive building and railway and wagon building 
trades there is still no really appreciable improvement, and boiler- 
makers, who have not been booking quite as much work as daring 
the last few weeks, are not more than moderately employed. 
Machine tool makers are gradually getting better off for work ; 
heavy stationary engine builders are a well engaged, and 
machinists for the most part have work in hand, chiefly, however, 
on foreign accounts, that will keep them going for some time to 
come, 

Tho other day I was round some of the principal works on the 
Mersey, and so far as the Liverpool side of the river is concerned, 
the marine engineering and shipbuilding industries are in anything 
but a satisfactory condition. Marine engineers have now for a 
considerable time past had to depsnd almost entirely on orders for 
refitting steamers with boilers, in which there has been a fair 
amount of work doing, but even this is reported to be now slacken- 
ing off, whilst as regards marine engines it is a very considerable 
time since new orders of any moment of this description were 
placed with Liverpool firms, The shipbuilding industries on the 
Liverpool side of the Mersey, except for occasional and very small 
vessels or barges, remains practically a dead letter, the yards, 
which until two or three years back were launching some of the 
largest iron sailing ships afloat, having now to depend mainly upon 
repair jobs to keep them going, and this necessarily only ina very 
unsatisfactory and occasional manner. Oa the Birkenhead tide, 
however, the shipbuilding industry has recently shown steadily 
increasing activity, and there is a considerable weight of 
work either already in hand or pending settlement. Messrs, Laird 
Brothers have in progress several torpedo catchers both for home 
and foreign Governments, and have also just secured other 
important work, to whish referencs has already b2en made in THE 
ENGINEER, 

I was shown the other day, at the works of Messrs, A. C. Wells 
and Co., a very handy combination of a modified form of their 
Wells light, with a portable furnace suitable for heating 3in. pipes, 
bars, or plates for bending, whilst the light being independent 
of the furnace is also available for illuminating purposes 
when required. The special Wells light, which has been 
designed to act as a heater in conjunction with the 
furnace, consists of a dome-shaped tank with small hand pump, 
pressure gauge, and regulating valve; on the top of the 
tank is fixed a feed-pipe to the burner, the flame of which is 
horizontal, and plays into the furnace through an opening at the 
side, For heating purposes an intense blue flame is given off, 
romenee three times the heating power of the ordinary 
Wells’ light, and 40 1b. of ordinary plumbers’ metal can be melted 
in about seven minutes, whilst 3in. pipes, bars, and plates, 
can be heated for bending in a very short spaco of time. 
The farnace, which does not stand more than about 3ft, 
high, and is supported on light wrought iron legs, can 
be readily carried about, is so constructed that when used 
for melting metals, it holds a melting-pot which is covered in by a 
peeneee lid, and the flame plays directly on the sides of the pot, 

hen the metal is melted the lid can be reversed so as to receive 
the melting-pot, and the metal can thus ba kept hot if required. 
For heating up pipes, bars, &c., a portion of the sides of the fur- 
nace is on hinges, and these are let down to allow the pipe or bar to 
be passed through the farnace and a mufiling plate is placed 
above to break up the flame, and divert it all round the pipe 
or bar, When the Welis light, which can also be readily carried 
about, by means of a handle, is required for illuminating 
purposes, a simple manipulation of the burner transforms the 
flame into a white light of from 500 to 1000-candle power. Ordi- 
nary petroleum oil is used, and the whole apparatus can be set in 
operation in a few minutes, I was also shown another special form 





ties quoted 4s, 6d. to 5s., but slack from Derbyshire is offered here 
at about 2s, per ton at the pit mouth, and Yorkshire slack is also 
just now coming in extremely low. 

In the shipping trade there is perhaps rather more doing in 
house fire qualities, for which 93. 34. to 93. 6d. is quoted for 
delivery ports on the Mersey, but steam qualities of fuel continue 
excessively low, and do not average more than 7s, 34. to7s. 61. 
delivered Garston Docks or the High Level, Liverpool, 


Barrow,—There is a brisker tone in the hematite pig iron trade, 
and more business is being done at fuller prices. e nature of 
the orders received is plainly shown by the fact that 3845 tons of 
pig iron have gone into warrant stores during the week, makin; 
the increase since the beginning of the year 59,441 tons, an 
making the accumulated stocks 229,919 tons. It is difficult to 
determine what is the cause actuating speculators to buy iron 
liberally for stock with prices for Nos. 1, 2, and 3 Bessemer at 
463, 61, to 47s, 64. per ton, net, f.o.b., while warrants are up at 
463. 94. sellers, and 46s, 84d, buyers. Twenty-eight furnaces are 
in blast in the district, being five less than in the corresponding 
week of last year. 

Iron ore is very quiet, and sales are slow at 93, for ordinary 
sorts, net, at the mines, 

Steel makers are short of orders for rails both on home and 
foreign account, and many of the mills areidle. Thora is nothing 
doing in plates or shipbuilding sections, and the plate mills at 
Barrow are at a standstill, although makers have several orders on 
hand. There is but little new business in hoops or billete, but 
makers are busy on the orders they have in hand, There is also 
activity in the steel foundries. Other branches of the steel trade 
are depressed, 

Shipbuilders and engineers are looking out for new orders, 
They are especially quiet in the constructive department, and men 
are being discharged, but in the engineering branch there is much 
activity, 

Coal and coke are in very small consumption. 
adequate, but prices remain steady at late rates. 

There is some prospect of new oil refineries being put down in 
Barrow, to which crude oil would be brought by shipping from 
Russia. 

Shipping this week shows an improvement, 7996 tons of pig iron, 
and 16,882 tons of stesl were shipped from West Coast ports 
during last week, compared with 4390 tons of pig iroa and 10,531 
tons of steel in the corresponding week of last year, being an 
increase of 3606 tons of pig iron and 6351 tons of steel. Tho ship- 
ments of pig iron this year so far have reached 194,256 ton3, and 
of steel 2f1 631 tons, compared with 243,901 tons of pig iron and 
257,309 tons of steel in the corresponding period of last year, 
being a decrease of 49,645 tons of pig iron and 15,678 tons of 
steel, 


Deliveries are 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


RATHER more is a. in the coal trade, particularly in house 
and gas sorts. Best Silkstone remains at 8s, to 9s. per ton; 
secondary ag 7s. to 7s. 64. per ton; Barnsley softs, well 
screened, 7s, 34, to 83. per ton; Flockton, 7s, to 7s. 64. per ton ; 
thin seam coal, 6s, to 63, 6d. per ton. A good business is bei 
done with the Humber ports, a large quantity of the best bran 
coal being shipped daily from Grimsby to the Baltic ports. Batter 
business in the superior grades of steam coal has been done with 
Goole, Prices range from 7s, to 7s. 3d. per ton, secondary quali- 
ties 63, to 63, 6d. per ton. Locomotive fael is freely delivered at 
the various railway depdts. Prices are frequently as low as 63, 6d. 
per ton, while gas coal makes from 6s, 6d. to 7s. per ton, Manu- 
facturing fuel is in rather better request, but values do not rise, 
good slack being still procurable at 43, 3d. to 5s,; ordinary pit 
slack, 23, 6d.; smudge, from 1s. per ton at the pit. Coke un- 
changed at from 7s. 6d. to 93. per ton. 

The improvement in the iron and steel industries is well msin- 
tained. West Coast hematites are now at 54s, to 55s. per ton ; 
North-East Coast brands about 52s, 6d. per ton, all at Sheffield. 
The advance in hematites is 3s, 6d. per ton on the lowest point of 
the year. Pig iron is at 38s, 6d. per ton; bar iron, £5 53. to 
£5 10s. per ton at makers’ works. Bessemer billets, from £5 7s. 6d. 
upwards, are in good request. More is doing in crucible stel. 
Swédish iron is rapidly rising in value, and even at the increased 
quotations supplies are difficult to procure, Heavy parchases 
have recentl ee made both on American and Gorman account, 
and this, of courss, has affected the stocks at the disposal of 
British manufacturers for the production of war and similar 
material, 

Some of our most experienced and observant manufacturers and 
merchants who have made frequent visits of late years, and particu- 
larly during the last twelve months, to the United States, antici- 
pate much keener competition from that quarter than we have * a 
known. Steel billets have beon ordered for delivery in Sheffield— 
not in any great weight, it is true, but to an extent quite large 
enough to show what might be done. Then, in regard to files, a 
large user, whose works are in Sheffield, tells me that he has no 
other tools on his premises, He mentioned the brand which he 
finds so well suited to his purpose, adding that it was always true 
alike, and very much cheaper than anything he can get made 
on this side. These files are machine made, the machines 
varying in sizo from that of a small striking — to the 
more ponderous appliance required for the largest kind of 
files produced for the heavy trades. Female labour is em- 
ployed. In one room he saw between sixty and seventy 
‘lady operators” working at these machines, and turning 
them out in enormous quantities, at prices with which no 
English market can complete, Here we are still fighting the 
battle of machine versus hand-cut, and, according to my informa- 
tion, the machinery we have in use has been discarded by the 
Americans years ago. The patentees declined to let English 
manufacturers use their inventions, even under a royalty, intend- 
ing to estabiish agencies for their files in Sheffield and other 
towns. 

Mr, Robert Balfitt, chairman and managing director of Messrs. 
George Butler and C©>., Trinity Works, Sheffield—a firm with a 
district reputation for the production of fine art cutlery—has 
returned from a visit to the United States and Canada. It is the 
first visit Mr, Belfitt, who was Master Catler a few years ago, has 


paid to these markets. He found, what is not so generally known 
as it ought to be, that the Americans are manufacturing a great 
deal of their own cutlery, although for high-class goods they 
continue to call upon Sheffield. The reason for their not going 
in for the superior e is, there is good reason to believe, not so 
much through inability to make them, bat simply because, with 
their wonderful inventiveness and labour-saving appliances, they 
find it more profitable to concentrate their attention on lines of 
which great numbers are required. In fine pocket cutlery the 
orders are comparatively light ; but in the articles of everyday ure 
the capabilities of the various United States markets are immense, 
and that is the trade the American manufacturer aims at getting. 
In this enterprise he finds the German the keenest rival ; but, with 
the advantages of duty and more effective appliances for pro- 
duction, as well as ter subdivision of labour, the German is 
being gradually displaced. The United States ‘‘make” of 
secondary cutlery in general us there is daily increasing, and is 
being put upon the home markets of the Northern, Southern, and 
Western States at rates which secure the business for the American 
firms. Mr, Belfitt appears to have been particularly struck with 
the ingenuity of the Americans in tbe smaller lines of hardware— 
such as locks, door-knobs, and knick-knacks usefal in house-building 
and in the house itself, In these things, he candidly admits, the 
Americans beat us completely. Mr. Belfitt looks forward to a 
fairly good trade with the United States as well as with Canada. 

At one time a very large business was done in the Sheffield and 
Rotherham district with the United States in cotton ties used for 
binding bales of cotton. These were originally made in iron, then 
in iron and steel, and latterly steel, from its greater strength with 
less weight, was exclusively required. The McKinley tariff, which 
imposed a prohibitive duty of 100 per cent, killed the business, 
Cotton ties, under the Wilson arrangement, are now on the free 
list, and the trade is once more looking up. Ths bulk of it, how- 
ever, is going to Lancashire at present, Manufacturers report 
that an excellent demand exists for hoops for beer, stout, hop 
bitters, and similar casks, This has been a constantly augmenting 
trade for two or three years, and now it is larger thanever. Tle 
hoops for barrels in this country are usually made of iron, although 
steel is also ordered now and then. A very good foreign ard 
colonial demand has sprung up for aor am sen on 

Railway material, though not orde very freely, is rather 
brisker than at the date of last report, The home companies find 
it impossible to hold off any longer, and a good deal of work for 
local lines is being steadily placed. Orders are expected from the 
Argentine Republic, Chili, and Peru, as well as from Japan and 
China. Several lines from both the Eastern markets have been 
placed, but they are not to a like the extent looked for, 
Good business is confidently looked for from South Africa, which is 
undoubtedly a market of far more important probabilities than is 
generally thought of, and that within an early date. At home the 
race to the North is having farther outcome in increased comforts 
as well as accelerated speed. On the East Coast line a new type of 
railway — may shortly be looked for, combining some of the 
most recent ideas adopted on American lines, To secure warmth 
in the winter the ‘‘Gold” system of carriage-heating, the English 
rights of which were acquired by Mr. W. S. Laycock, of Sheffield, 
is also to be applied to the Exist Coast line, which means its adop- 
tion by the Great Northera, North-Eastern, and North British 
companies on their through routes, to be followed, no doubt, after 
its efficiency has been declared there as elsewhere, on the other parts 
of the three lines, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE can now be no question as the reality of the revival that 
is taking place in the iron and allied industries. The improve- 
ment has progressed so far that scarcely any department can be 
found which does not share in it, and in which better prices do aot 
rule than were obtainable in the spring of the year. A good 
deal of speculation has been indulged in during the current 
month as far as regards pig iron, but that was to be expected 
when good grounds could bs adduced for believing that busi- 
ness would revive quickly. Recently on this account there 
has been a large t of speculative busi done b 
people who have in many cases been speculating in gold, 
copper, cotton, &c., there being apparently a better prospect of 
making money in pig iron warrants, This being so, it can hardly 
be expected that the advances will be carried on steadily and with- 
out checks, for every now and then these speculators will be clearing 
out to secure profits, as many of them did towards the close of last 
week, and this will cause easings of prices at intervals. Such has 
been the experience in previous revivals, S lators confine their 
operations chiefly to Scotch warrants or Cumberland hematite, 
and the advances made in Cleveland ordinary or hematite 
warrants, though partly influenced by the rises in other war- 
rants, are more brought about by legitimate trading. Thus 
it is that Scotch warrants have recently advanced so much 
more than Cleveland. Since the turn in prices came in the 
early part of March Scotch pigs have rison 53. 4$d., and Cam- 
psn hematite 4s. 544., whereas Middlesbrough hematite has 
only gone up 3s, 6d., and Cleveland ordinary |warrants, 33. 74d. 
Makers of Cleveland pig have only raised their quotations 3s, 

r ton since March, and producers of East Coast hematite pigs, 

3, 6d., so that makers’ prices are now below those of warrants, 
which is not altogether an undesirable circumstance, as consumers 
buy their own in preference to warrants. Those who want iron 
for actual consumption will not give 9d. more for warrants than 
producers willaccept for their iron. Makers are getting a better 
share of the trade than usual, for the quantity of pig iron in 
second hands is said to be comparatively small, and thus they 
cannot compete so keenly as heretofore. 

Consumers of pig iron are now anxious to buy for forward 
delivery, and makers could dispose of much more iron than they 
are selling if they were prepared to accept orders freely for iron to 
be delivered up to the end of the year. Bat as prospects are so 
good, and the tendency of prices upwards, while their iron at pre- 
sent is comparatively cheap compared with competing brands, they 
will only sell for delivery a short tims forward. A large business 
has been done this week in iron for delivery over the next two 
months. No. 3 Cleveland pig for prompt f.o.b. delivery has not 
bean sold under 37s., which is an advance of 6d. on last week’s 
rate, and 37s, 3d. has been generally paid for September-O tober. 
Oa Wednesday the lowest prompt price was 37s. 31. Sellers of 
Cleveland warrants have not been very readily met with this week, 
as those who have them hold ont for the still gee prices which 
they believe are coming. Oa Wednesday 37s. 9d. cash was their 





rice, 

The stock of Cleveland pig iron in Connal’s public warrant stores 
on Wednesday was 132,353 tons, or 2839 tons increase for the 
month. The advances in other yualities of Cleveland pig iron have 
not this week been so great as those in No, 3, for they only 
amount to 3d. per ton. Thus, No. 1 is 38s, 9d.; No, 4 foundry, 
35s. 9d.; No. 4 forge, 34:. 94.; mottled, 34s, 3d.; and white, 
33s. 9d., all for early delivery. N». 3 Cleveland basic pig iron is 
about 38s. 6d. No alteration is reported in the quotations for 
East Coast hematite pig iron, though there is so much activity in 
the steel industry, and Cleveland hematite is cheap, being as far as 
warrants are concerned 23, below Camberland. Rabio ore is sold 
at 123, 44d. per ton, delivery at Tees wharves this year, and 
123, 6d. is the quotation for next year. Rates of freight are well 
maiotained, Garracha-Tyne being 83; Bonisaf-Tyne, 83. 3d.; 
Bilbao-Middlesbrough, 51, 34.; and Ergasteria-Middlesbrough, 
83, 3d. 

Messrs. Walker, Maynard, and Co., have recommenced opera- 
tions with two of their four furnaces at the Redcar Ironworks, and 





fortunately have had less trouble about the re-start than they ex- 
pected, considering the circumstances under which the furnacea 
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had to be stopped. Some of the ironmasters who are using the 
type of boiler which exploded at the Redcar Works, and which 
was so strongly condemned by the Board of Trade Commissioners, 
are taking steps already to have them altered. Palmer's Ship- 
building and Iron Company have blown in a recently rebuilt fur- 
nace at Jarrow-on-Tyne, and on Saturday last the first cast was 
made, Over 800 tons per week are expected to be produced by 
the farnaces, 

The finished iron trade is yet in an unsatisfactory condition, the 
improvement being very slight, and the position of manufacturers 
may be looked upon as worse even than it was, seeing that they 
have more difficulty than they had in realising profits, for they have 
to pay more for their materials, while they have not been able to 
advance their selling prices. Bars are as low as they have ever 
beon this year, and the same may be said of angles, while plates 
have not gone up 2s. 61. The current quotation for common bars 
is £4 153., for ship-plates £4 153., for boiler-plates £5 15s., and for 
ship angles £4 10s., all less 24 per cent. and f.o.t. Rather more 
business is done in sheets, particularly galvanieed sheots, but the 
prodac‘ion of them is not large in the North of England. Wire is 
in more request, but competition with the foreigner is keen. 

S‘eel manufacturers report continued improvement, and both 
the plate and the rail trades may be reported active. Ship plates 
are firm at £4 17s. 6d.; boiler plates at £5 17s, 6d.; ship angles at 
£4 153.; and engineering angles at £5, all less 24 per cent., and 
f.o.t. Heavy steel rails are firm at £3 12s. 64. net at works, and 
good orders are booked. Cast steel founders are well cff for 
work, and chain and anchor manofacturers are doing a fair trade 
in consequence of the greater activity of the shipbuilding indus- 
try. The Italian Government have placed an order for twelve 
heavy cannon, and 50 cf lighter calibre, with Sir W. G., Arm- 
strong, Mitchell, and Co, of Elswick-on-Tyne. 

Shipbuilders are generally better off than they have been over 
the last two years, and besides the construction of new vessels they 
are largely engeged in repairs. The celebrated troopship Jumna, 
which was built by Palmer’s Shipbuilding and Iron Company on 
the Tyne, thirty years ago, is now in Middlesbrough Dock being 
converted into a cargo steamer. This vessel and her sister steamer 
the Malabar were for many years leased to the British Government 
for the conveyance of troops to and from India. 

The Sunderland Corporation has for a long time been urgii 
the directors of the North-Eastern Railway to improve the Cen 
Station, which certainly needs it, though it has not been many 
years in existence. The company have drawn upa plan of the 
alterations they propose to make, but these do not suit the Corpo- 
ration—in fact, they deem the remedy worse than the disease. It 
has therefore been decided that a deputaticn of the Railway 
Facilities Committee shall be sent to London to interview the 
Railway Commissioners with a view to see whether some adequate 
reforms cannot be obtained. 

The Weardale Iron and Coal Company is about to lay 
down additional machinery at the Tudboe Works which will 
enable them to double their production of steel plates, es 
well as to produce much larger plates. This is to meet the views 
of boilermakers, who are increasing the sizo of the plates they 
employ in order to reduce the number of seams and rivets. Two 
plate mills will be erected—one with two pairs of rolls 8ft. inlength 
and 30in. diameter, and the other 13ft. 6in. long and 40in. 
diameter, the last-named being the largest erected in this country. 
Powerful shears, capable of cutting steel plates 2in. in thickness 
and of splitting plates 6ft. in width down the middle, will be 
attached toeach mill; and, in addition to these, there will be three 
powerful overhead travelling cranes commanding the whole of the 
mill floor, together with a 10-ton and 15-ton locomotive crane, 
Messrs. Lamberton and Co., of Coatbridge, near Glasgow, will 
carry out the work. Three new melting furnaces, each of 40 tons 
capacity, will be added ; and ten internally-fired boilers, each 30ft. 
long and 10ft. in diameter, will supply the new portion of the 
works with steam. 

The steam coal trade is improving materially, consumers abroad 
being large buyers, because of the advancing prices of coal and of 
the rising rates of freight. The price of best Northumberland 
steam coal is advanced to 9s, 3d. per ton f.o.b., and of second 
qualities to 83. 6d., while small steam is at 33. 6d. More business 
is being done in gas coal, and the Durham collieries producing 
these are more regularly employed ; but the majority of pits are 
doing badly, acd the Durham coalowners do not appear to have 
abandoned their claim for 74 per cent. reduction of wages, a meet- 
ing of the Conciliation Board having been held on Tuesday, at 
Newcastle, to consider the question. The meeting was adjourned 
to a date to be hereafter fixed. Coke is firm at 123, 3d. delivered 
Middlesbrough, and some sellers expect better prices, and the local 
consumption has increased, and there is a better demand for 
export. 

At the annual meeting of the shareholders of John Abbott and 
Co., Park Works, Gateshead, the chairman dwelt at length on the 
evil effects of the strikes of moulders and patternmakers, but for 
which their dividend would have been double what it is. The 
average sales of the firm were a quarter of a million; in the last 
year they had only been £193,000. 

Another attempt is being made to open out a coal mine on Huds- 
well Moor, near Richmcnd. Some years ago borings in various 








46s, 3d. to to 46s, 8d., and Middlesbrough hematite at 44s, 6d. to 
44s. 9d. cash. 

The steel trade is very well employed, and contracts are reported 
to be coming out freely for mild steel. Botter prices are now being 
obtained, makers selling ship plates 23, 6d. to 5s, per ton above the 
lowest prices, Contracts now in course of arrangement are so con- 
siderable that it is hoped prices will be maintained. At the same 
time the prices current at present are not at all satisfactory to the 
makers, and it is believed that only a few works favourably circum- 
stanced will be able to make any profits. 

A mcderate business is beiog done in bar iron, the prices of 
which are up 23. 6d. to 5s. per ton. The great bulk of the busi- 
ness is on home account, the foreign demand being in a backward 
state. There is, however, a good demand for tubes for export. 

The coal market has been improving. Tne past week’s icswals 
have been 181,971 tons, aganist 173 516 in the preceding week. A 
better feeling characterises the different coal markets, but the 
supplies are so great that an improvement has little effect on prices. 
Main coal sells, f.0.b. at Glasgow, at 5s. 10d. to 63.; splint, 6s, 3d.; 
ell, 6s, 9d, to 7s.; and steam, 7s. 6d. to 7s. 9d. per ton. 

The Earl cf Rosslyn has at length been successful in his praise- 
worthy endeavours to induce the miners at his Dysart Collieries 
to adopt a sliding scale. The minimum paid by the scale is the 
present wage, which is 124 per cent. above the rate of wages paid 
in 1888 An accountant 1s to be employed to ascertain the selling 
prices of coals for the periods terminating with the last days of 
September, December, March, and June, and wages will be fixed 
on the basis of his report. The agreement has been signed by 
Lord Rosslyn and by Mr. Weir, miners’ agent, on behalf of the 
colliers, and it is ho that the scheme may ere long have a wider 
application in the mining districts. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE buoyancy of the steam coal trade continues, though among 
leading coalowners one or two of the faint-hearted are looking 
forward with some degree of anxiety to the future. As one 
remarked lately, ‘‘The deepest coal sinking in Wales, that of 
Dowlais, Cardiff, is now accomplished, that of the Aber, a colliery 
equal in importance to the Albion or to Llanbradach, is also a 
success, and it will not be long before these will begin to add to 
the already enormous output, What is to be the outcome in 
face of competitive nations?” The look-out is certainly one for 
grave consideration, especially for owners of second-class coal ; 
but I adhere to an opinion several times expressed in this column, 
that so long as Wales retains its first-class coals, there will not 
be much fear of falling trade. Of late the high class anthracite 
coal of the West has been growing into favour. Last week 5850 
tons were sent to San Francisco, and the area of purchase con- 
tinues to broaden. 

Last week’s coal trade A gm was satisfactory, the Cardiff 
ports despatching over ,000 tons ; Swansea, 40,000 tons, and 
Newport, Mon., 46,284 tons foreign, and 19,603 coastwise, 

Prices have shown a tendency to harden of late, and quotations 
mid week on Cardiff Exchange were given firmly. Steam coal, 
best, is quoted at 10s, 3d. to 10s. 6d.; seconds, 9:. 6d. to 10s.; 
dry, 9s. 3d. to 9s. 6d.; seconds, from 9s, Small steam, which con- 
tinues in bad demand, 4s, 9d. to 5s.; seconds, from 4s, 3d. to 4s, 6d.; 
drys, from 4s, 

‘toon quotations are :—Best steam, 93. to 93. 6d.; second 
quality, 8s. to 93,; anthracite, best, 11s. to 123; second quality, 
103. to 103. 6d.; ordinary large, 8s. 9d. to 93. 6d.; small cubes, 
33. 6d. to 33, 94., delivered Swansea f.o.b. 

House coal at Cardiff continues dull, and prices quiet, Best 
house, 93. 9d. to 103.; No. 3 Rhondda, from 93.; No. 2, from 7s. 3d. 
Other class coal as follows :—No. 3 brush, 7s. 3d. to 7s. 64.; small, 
63. 6d.; No. 2 through, 6s. 3d.; small, 4s, 

Swansea house coal is quoted at 103. to 103, 3d.; throngh, 83, 3d. 
to 83, 9d.; small, 6s. to6s. 6d, No. 2, 8s, 9d, to 9s, 3d.; through, 7s. 
to 7s. 6d.; small, 5s. to 5s, 6d. West Monmouthshire is quoted at 
83, to 8s. 6d.; seconds, 7s. 6d. to7s. 94.; best small, 43. 9d. to 5s. ; 
best households, 93. 6d. to 10s. The market for these coals has 
been tolerably brisk this week. I expect in another week or two 
having to record improvement generally in house coal. 

Patent fuel at Cardiff continues in good demand at 10s, to 
103. 6d., according to quality. Swansea exported over 10,000 
tons, Prices, 103. 3d. to 103, 6d. Cuke is only in moderate demand. 
Cardiff prices :—Furnace, 11s, 9d. to 13s, 6d.; foundry, 14s. 9d. to 
15s. 94.; special foundry, 183. 6d. to 19s. 

Pitwood continues in active request, and prices firm—16s. 6d. to 
17s, This week large quantities came in to Cardiff from France, 
but not, apparently, so as to weaken quotations, 

Importations cf iron ore are steady, principally to the largest 
ironmasters. The total received at Swansea last week was 
4840 tons. Swansea prices are:—Tafna, 1ls.; Rubio, 11s. 3d. to 
lls. 6d. per ton, ex ship, The slight improvement in iron and 
steel continues, and bar isin very good demand. Prices are indi- 
cating an upward tendency, though most of the quotations remain 
as last week. 





parts of the moor showed that the mineral existed in able 
quantities, and a shaft was sunk; but ultimately the project 
was abandoned, in a great measure because of the large amount 
of water that had to be contended with. The coal is on the 
estate of the Hon. Mrs, Prior Wandesford. The second attempt 
to — the coal is being made by Messrs, Johnstone and Smith, 
of Crook. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market made a farther advance in the 
early part of the week. A large business was done in Scotch 
warrants, which advanced 4d. per ton. Cleveland warrants were 
also higher, rising to about a similar extent, and the market for 
hematite pigs likewise moved in sympathy. The rise in warrants 
is due partly, no doubt, to speculative caus3s. A considerable 
amount of iron had some time ago been sold for a fall, and the 
sellers held to their policy for weeks, even when the market was 
going steadily against them. Latterly warrants became scarce in 
the market, and it became necessary to purchase iron from the 
makers to put into store in order to manufacture fresh warrants. 
How far this is likely to be carried at the present time depends, it 
iz understood, more upon the state of the speculative account in 
the warrant market than on the amount of the pig iron output. 

Since last report one furnace has been put ont of blast, the total 
number now blowing in Scotland being 75, of which 50 are pro- 
ducing ordinary, 21 hematite, and 4 basic iron. 

The prices of makers’ pig iron are in a number of cases 6d, 
to ls. higher, G.M.B. f.0.b. at Glasgow, No, 1, is quoted 47s. 6d. 
per ton; No. 3, 45s.; Monkland and Carnbroe, 45s.; Clyde, No. 1, 
493, 6d.; No. 3, 46s. 6d.; Gartsherrie, Calder, and Summerlee, 
Nos. 1, 51s.; Nos, 3, 47s.; Coltness, No. 1, 533.; No. 3, 49s.; 
Glengarnock, f.o.b. at Ardrossan, No. 1, 50s. 6d.; No. 3, 45s, 6d.; 
Eglinton, No. 1, 47s.; No. 3, 45s.; Dalmellington at Ayr, No. 1, 


46s.; No. 3, 448.; Shotts at Leith, No.1, 52s. 6d.; No. 3, 49s.; 
Carron, at Grangemouth, No. 1, 54s. 6d.; No. 3, 49s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 6660 tons, against 4213 in the same week of 1894. ere was 


dispatched to the United States 550 tons, Canada 200, South 
America 10, India 210, Australia 400, France 70, Germany 408, 
Holland 385, Belgium 73, China and Japan 25, other countries 
274, the ccastwise shipments being 4053 compared with 1125 tons in 
the corresponding week of last year. 

There is a st business in hematite iron, which has risen in 
sympathy with tch. Cumberland hematite has sold from 





Pig iron Glasgow warrants are still moving upward. The latest 
quotations are 46s, 8d.; Middlesbrough No. 3, 37s. 8d.; hematite, 
44s, 94d.; Welsh bar is at £4 15s. to £4 17s. 6d.; sheets, steel 


and iron, remain, so also steel rails, heavy and light. For the 
latter, used in collieries to a large extent, the demand is good. 
Bessemer steel is likely to advance, Quotations are—Bars, £3 15s. ; 
Siemens best, £3 18s, to £4. Tin-plates: Bessemer cokes, 9s. 9d. 
to 103, 3d. ; Siemens, 103, to 102. 6d.; ternes, 28 by 20, 18s. 6d., 
193. 6d. 21s. 6d., to 22s.; best charcoal, 12s. 6d. to 13s.; wasters, 
6d. to 1s. per box less than primes, all delivered f.o.b. Swansea, 
cash thirty days, less 2} per cent, 

AsI anticipated last week, the very small shipment of tin-plates 
reported has been followed by one of extraordinary dimensions, 
giving quite a glow of encouragement in Swansea, especially to 
the dock authorities, The shipment of tin-plates was no less than 
139,793 boxes, From the works a very large quantity 
was received—80,532 boxes; yet the large shipment lowered 
stocks 60,000 boxes, and now there remain only 125,488 
boxes, or less than a _— week’s shipment. This is not alto- 

ether a spurt, for I find that large steamers are waiting for 
| steel and Odessa, while five are to load next week for 
the States and several others for Hamburg, Venice, and Lisbon. 
With a wider field for Welsh tin-plates—and the signs that there 
soon will be are hopeful—there will be less dependency on America, 
and very possibly a better tone in trade, Block tin has 
advanced of late nearly £2, and there are not wanting indications 
of an improvement in tin bars, which must necessitate correspond- 
ing advances in tin-plates. It is discussed on Change, Swansea, 
that prices can never remain in the present rut. A better price 
would be a great boon, especially now that there has been a 
fair resumption of work. Even at Llanelly there are better pro- 
spects. On Monday it was announced that a settlement had been 
arrived at, and that the Western Old Castle and Old Lodge Works 
would be started forthwith, The Western started on Monday, 
Old Castle Taesday, and great improvements have been carried 
out in the machinery during the recess. With regard tothe Burry, 
the conditions of labour operating at other works are to be agreed 
to. So far the Morfa men have failed to agree, and this week 
some rumours are floating that more trouble may be expected at 
Llanelly, unless employers and men meet and arrange a revision 
of the 1874 list. 

The Taff Vale fitters are at loggerheads, and this promises to 
continue. The dispute is due to a change in pay from _ to 
piece work. Mr. Riches has offered to receive a deputation of the 
men, but rejects the mediation of the district delegate, Mr, Jenkin 
Jones, but the men refuse to treat unless the delegate is included 
in the conference. ¥ 
The plant of the Vulcan Foundry, a place which owed its 











prominence to the efforts of the late Mr. De Soldenoff, of the 
Coppée Ovens Company, is, I hear, to be dispersed by auction at 
Merthyr in September. 

This week a cleaner was scalded to death at Craigola Foel 
Works, Swansea, in cleaning out a boiler. The boiler was in con- 
nection with two others, and steam was suddenly turned on in 
ignorance that he was at work in one of them. 

I hear that arrangements are being made for the reception of 
the secretaries and engineers of the National Institution of Gag 
and Water Companies, who will visit Barry next week. 

The condition of the Rhondda water supply is now brought 
forward forcibly before the authorities, and this week a London 
specialist, Mr. Middleton, visited the iocality and took a quantity 
away for analysis. 

The Treharris men have returned to work, subject to the con. 
sideration of their case by the Sliding S:ale Committee, who no 
doubt will closely investigate the men’s complaints. 

Mr. Wm. Jones, formerly general manager of Cyfarthfa, died last 
week in his 77th year. He wasa prominent man in the old iron 
era, and after the death of Mr. Robert Crawshay took an active 
part with Sir W. Lewis, as representing the Marquis of Bute, and 
with Mr. Edward Williams, of Middlesbrough, in adapting the 
works at Cyfarthfa tothe make of steel. From that date, and 
the appointment of Mr. Wm, Evans, the present general manager, 
Mr. Jones retired. He lived to see the new work, under the 
directing hand of Mr, Evans, attain a prominence equa), if not 
superior to, the palmiest days of the iron age, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE continental iron b continues to be fairly well engayed 
in most departments ; a quiet but regular demand is coming in, 
and there has been just a little more firmness noticeable in prices, 
The S:lesian pig iron trade has satisfactorily developed since last 
week, Orders and inquiries on foreign account have decidedly 
increased lately ; especially from Russia a good demand is expe- 
rienced, The majority of the rolling mills are also in lively occu- 
pation, and a better tone is generally prevailing in the majlleable 
iron industry. Breslau dealers have raised the price for bars and 
sheets M. 5 p.t., while for heavy plates tne old price of M. 135 p.t, 
is still quoted. 

Oa the Austro-Hungarian iron market a slight improvement is 
reported to have taken place in the manufactured iron trade, 
girders being in particularly good request. In pig iron, on the 
other hand, there has been only a very limited business transacted, 
Foreign competition is as keen as before, and considerable weak- 
ness ia quotations is the inevitable result. 

A moderate demand is experienced in the different branches of 
the French iron trade. In the Departement Nord the tendency is 
decidedly depressed ; while in the ner ice Meurthe et Moselle 
a regular business is going op, and prices are firmly maintained. 
In Paris the iron market has been extremely quist opon the week, 
the orders booked being small and only just safficient to secure u 
tolerably regular employment to the works. French business in 
iron ore, as well as in iron and steel, is statistically stated to have 
been for the first two quarters of present year as under :— 














Import. Export. 
1895. 1894. 1895. 1894, 
Tons Tons, Tons. Tons. 
area $22,598 .. 788,756 .. 97,919 .. 114,582 
yo ee 23,195 31,988 .. 76,862 .. 55,862 
Manufactured iron 10,047 9,771 .. 13,€81 .. 10,589 
Steel.. eo ce 2,549 2,927 .. 9,612 .. 6,556 
858,389 833,372 198,064 187,589 
Scraps of pig iron and steel 11,670 17,943 2,186 2,876 


The Belgian iron trade remains in a very poor condition, and 
prices, especially those tor pig iron, are dreadfully low and de- 
pressed ; even on 40f. p.t. for common forge pig concessions are 
willingly granted. Plates for export went down from 200f. 
p.t. on 85f. p.t.; the same Belgian station, from 197°50f. p.t. on 
190f. p.t. On August Ist there were blowing 29 blast furnaces 
out of 43 built, 12 producing forge pig, 3 foundry pig, and 14 
basic. Output of pig iron in Belgium during the month of July, 
and for the first seven months of present year, was as under :— 





uly. January Ist to August Ist, 
1895 1894. 1895. 1894, 
Tons. Tons. Tons. Tons. 
Forge pig ee 36,270 36,600 .. 258,360 225,820 
Foundry pig .. 8,990 7,050 61,770 54,465 
ee is: vs 33,790 34,500 220,970 241,650 
79,050 78,150 541,100 521,935 


Improving reports are given concerning the state of the Rhenish- 
Westphalian iron market, and although pig iron is for the 
present, rather neglected, the increasing demand being chiefly 
experienced in the malleable iron department, there is, on the 
whole, a firm and more hopeful tone to be noticed. In the Sieger- 
land the blast furnace works have been in tolerably good employ- 
ment upon the week, and there has been altogether a fair business 
doing in pig iron since the beginning of Jaly, which, tugether 
with a considerable restriction of output, has caused a decrease 
in stocks of 3700 t. 

Total decrease in stocks since December last year amounts to 
24,700 t. The rolling mills are in good activity, a number of 
them having orders booked that will reach far into the next 
quarter. 

Concerning the different articles of manufactured iron, there has 
been only a moderate inquiry ing in for bars and girders lately, 
but in the plate and sheet trade more animation has been per- 
ceptible, and there is a pretty firm tendency reported in prices. 
The employment of the foundries and machine factories has been 
fairly satisfactory upon the week, but the prices cffered are justly 
complained of. There are some pretty large orders for wagons 
and locomotives holding out, and the shops will, consequently, 
continue in regular employment for some time ahead. 

Production of pigiron in Germany, including Luxemburg, was 
for July, 1895, 472,003 t., of which 120,290 t. were forge pig and 
spiegeleisen, 36,131 t. Bessemer, 236,555 t. basic, and 79,027 t. 
foundry pig. Output in July, 1894, amounted to 476,894 t.; in 
June of present year it was 469,892t. From January Ist to 
31st of July, 1895, 3,307,367 t. were produced, against 3,125,965 t. 
for the same period the year before. 











THE FreNcH ARMOURED CRUISER PoTHUAU.—An attempt to 
launch this vessel at Havre last week failed, the ship sticking fast 
on the ways. 

TRADE AND Business ANNOUNCEMENTS.—The Stratford-on-Avon 
Rural District Council have instructed Mr, J. E. Wilcox, C E., of 
Birmingham, to submit schemes of water supply for the parishes 
of Alveston, Tiddington, and Moreton Morrell within their district. 
The Council have also decided that the whole of the house drainage 
works in connection with the new sewerage scheme of Henley-in- 
Arden shall be carried out by the contractor to the works—Mr. 
Griffin, of Henley-in-Arden—under the supervision of the engi- 
neer, Mr. Willcox.——The Raral District Council of Winchcomb, 
Gloucester, have called in Mr. J, E. Willcox, C.E , of Birmingham, 
to report and advise on schemes of water supply for the villages of 
Gretton and Guiting Power.—The War Office have instructed 
Messrs, Paterson and Cooper to proceed with the erection at Netley 
Hospital of the Hermite sanitation plant, the cost of which has 
been provided for in this year’s Parliamentary Estimates. The 
Corporation of Cape Town have also ordered a plant for producing 
electrolised sea-water, with a view to the Hermite process 
applied to the sanitation of Cape Town. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 23rd. 

Tue month of August has been more active than 
it usually is, and preparations are being made for 
an early and good autumn trade in all lines of 
manufacture. Prices are firm, and latest reports 
indicate that an advanca is more probable than a 
declinx. P.g iron production has pasied the 
180,000 tons per week limit, and will soon reach 
190,000 tons per week. Steel billet production is 
being pushed to the maximam limit, and prices 
have moved up a trifle farther. Inquiries are in 
hand to-day from several large consumers who 
are asking quotations on both eastern and western 
billets for October delivery. Five railroad com- 
panies have inquired for steel rails aggregating 
18,000 tons. Bridge builders would have placed 
orders a month ago for November deliveries of 
bridge plate, but quotations are too high. The 
Standard Oil Company hopes to transport its oil 
across the Atlantic in barges under tow. Great 
canal building schemes are being favourably 
considered, and a strong public sentiment is being 
built up favourable to their construction. The 
North-Western States will be benefited by the 
construction of these proposed canals, which will 
open up a direct water-way tothe coast. Trolley 
line construction is progressing rapidly. Eagine, 
boiler and general machinery work continues to 
improve. Wages have been advanced very 
generally, The present prospects are favourable 
to enlarging demand, higher prices, heavier 
productions and greater investments of capital. 
Anthracite coal is selling at its lowest price f »r 20 
years. Bituminous and coke production is at its 
highest level. A great many new deposits are 
being opened in localities accessible by rail, and 
not very remote from cheap water transportation. 
There are numerous evidences of a great industrial 
revival. English capital is manifesting more 
willingness to invest here, and this is no small 
matter. 








LAUNCHES AND TRIAL TRIPS 


Oa August 6th there was lannched from the 
Caledon Shipyard of Messrs, W. B. Thompson 
and Co., Dandee, a steel screw steamer named 
the Lizard, of about 1200 tons gross register. 
built for the Clyde Shipping Company, and 
intended for the London and Glasgow trade. 
Her principal dimensions are:—Length, 255ft. 
6in.; breadth, 33ft. 6in ; and depth in hold, 16ft. 
3ia. Accommodation is provided for about 80 
first-class passengers aft and amidshins The 
engines, which were constructed at Lilybank 
Foundry — Messrs. Thompson’s Engineering 
Works—are of the triple-expansion type, having 
cylinders 23in., 38in., and 6lin. diameter respec- 
tively, with a piston stroke of 48in. There are 
two single-ended cylindrical boilers, generating 
steam at a pressure of 160 lb. per square inch. A 
separate boiler supplies steam for the cranes and 
winches, The specifications were drawn up and 
carried out by Mr. Hamilton, engineer to the 
company, assisted by Mr. John Wylie, the 
company’s shipwright. 

The s.s. Chesapeake, built for the Anglo- 
American Oil Company, Limited, of London, by 
Messrs. David J. Danlop and Co., Inch Works, 
Port Glasgow, of which a ful! description was 
reported at the time of her launch, ran her 
various trials on the 15th and 17th inst., when 
the most satisfactory results were obtained. The 
progressive and fall speed trials were made on 
the 15th inst., when a mean speed of a little 
under 12} knots was attained. On the official 
six hour’s run on the 17th inst. 12 knots, or } of 
a knot more than was stipulated for, was kept 
up, the machinery working with perfect smooth- 
ness, and to the entire sati*faction of the owners’ 
representatives; the total displacement of the 
Chesapeake on both days being 9000 tons; and 
it is, perhaps, worthy of remark that, although 
displacing about 1000 tons more than the pre- 
vious two steamers built by Messrs. Dunlop for 
the Anglo-American Oil Company, the speed was 
about the same as in these vessels, while the 
maximum horse-power developed was almost 
identically alike. The Chesapeake is the first 
steamer belorging to the Anglo-American Oil Co. 
that has had her engines placed amidships, and 
the steadiness and total absence of vibration, 
when compared with vessels having their 
machinery aft, was remarked by every one on 
board, and even when the severe test of reversing 
engines from full speed ahead to full speed astern 
was made, there was an almost total absence of 
any movement at the after end of the poop deck, 
and it is fully expected that this departure will 
be one of great benefit in reducing the strains 
consequent on having machinery placed aft while 
the vessel is being driven into heavy head seas. 
Another feature, and one although perhaps of 
less importance, in having the engines amidships, 
is that the builders had a freer hand in designing 
the vessel, and were able to turn ont a very 
handsome model of steamer. a the official trials 
the builders were favoured by the presence of 
Mr. McDonald and Mr. Usmar, directors of the 
Anglo-American Oil Co., London; Mr. Blair, 
superintendent engineer of the company ; Mrs, 
McDonald, Mrs. Usmar, Mr. and Mrs. Piesse, 
Mrs. J. D. Jamieson, and a party of friends 
invited by the owners and builders The day 
being all that could be desired, a very happy and 
most successful trip terminated on the return of 
the steamer to Gourock about 5 p.m. After 
taking in stores and coals the Chesapeake sailed 
for New York on Thursday, the 22ad inst. 

At Renfrew, on the 2lst inst., there was 
launched complete from the yard of Messrs. Wm. 
Simons and Co., to the order of the Agent-General 
for Natal for the port of Darban, the sand pump 
hopper dredger Octopus, one of the most powerful 
pumping dredgersafloat. This vessel has a hopper 
— for 1300 tons of dredgings, and is con- 
struc’ to Lloyd’s highest class, and specially 
strong for the exceptional character of the work it 
has todo. The hull is divided into nine water-tight 
compartments by means of bulkheads extending 
up to the main deck, and the principal dimensions 
are :—Length, 215ft.; breadth, 36ft. 6in.; depth, 
15ft. 9in, The centrifugal sand pumps, two in 
number, are fitted at forward end of the hopper 
in a separate compartment. They are capable of 

g 8000 tons of sand per hour, and working 





to a depth of 40ft. under water level. They are 
driven separately by two sets of independent 
triple-expansion engines, working in connection 
with an independent d and air and 
circulating pumps of special desiga. This 
machinery is fitted between the pump engines, 
The pumps are capable of discharging on shore a 
distance of 2000ft. through pipes. Provision is 
also made by which the dredgings can be dis- 
charged into barges alongside. The large main 
suction pipe is fitted in the central well in tha 
fore part of the vessel, and is controlled by means 
of powerful hydraulic gear fitted on upper deck. 
This pipe is attached to the hull of the dredger 
by a novel arrangement of swivelling gear and 
special flaxible joint, for preventing damage when 
at work in exposed places, the lower end of the 
suction pipe being so arranged that it has a 
working radius of 25ft. without moving the vessel, 
The pipe can be lifted in a very speedy manner 
when required, Arrangements are also provided 
for working cne or both pumps when required. 
The propelling engines are two sets of the triple- 
expansion type of 1250 indicated horse-power, 
driving twin propellers with a speed of 94 knots 
per hour. Tae diameter of the cylinders is as 
follows :—High-pressure, 15}in.; intermediate, 
244in.; low-pressure, 39in.; stroke, 24in. Steam 
issupplied by two steel boilers, constructed to 
Board of Trade and Lloyd’s requiremen's, for a 
working pressure of 160 lb. per square inch. 
The hopper doors are also worked by hydraulic 
power. At the bow a powerful steam winch is 
fitted for working the anchors and cables, besides 
which there are independent steam capstans 
forward and aft to work the mooring chains. 
Two of them are placed on deck forward and two 
aft. Special attention ha: been given to the 
ventilation of the cabins, and separate accommo- 
dation has been provided for the native portion 
of the crew. The fittings also include an auxiliary 
donkey boiler, feed-heater, evaporator, and 
Blackman fans, &. &c. The vessel is fitted with 
acomplete electric light installation, and built 
under the direction of Mr. Cathcart W. Methven, 
M. Inst. C.E, Messrs. Kinipple and Jaffrey, of 
Westminster, acting as consulting engineers, 
The vessel was named by Miss Booth, daughter 
of the resident inspector, Mr. A. P. Booth, 
Darbin. The Octopus is the sixth dredging 
steamer bnilt by Messrs. Simons for the Govern- 
ment of Natal. 











THE INSTITUTION OF JUNIOR 
ENGINEERS. 


Tue Balgian summer meeting of this Institu- 
tion, which took place last week, passed off very 
successfuily. Assembling at Harwich, the party, 
consisting of nearly sixty members, crossed by 
the Great Eastern Railway s.s. Ipswich, and 
arrived at Antwerp on Saturday morning, 17th 
inst. Here they were welcomed by M. Royers, 
engineer-in-chief to the municipality, who con- 
dacted them over the extensive docks, and ex- 
plained the numerous features of interest in 
connection therewith. The Marés Plantin and 
the station of the Compagnie Hydro-Electrique 
Anversoise were also specially open for inspec- 
tion. 

Oa Monday the members proceeded to Ghent, 
where MM. Carels’ sngine works, M. Van 
Houtte’s nursery gardens, and M. de Hemp- 
tinne’s cotton-spinning mills were sesn, the 
respective proprietors showing the visitors round. 
In the evening Brussels was reached, and the 
central electric light station there was visited, 
under the guidance of Mr, Phibbs. 

Tuesday was left open, so as to afford the 
opportunity of visiting the various places of 
popular interest, for which the city of Brussels is 
noted. In the afternoon most of the party made 
an excursion to the field of Waterloo. Leaving 
Brussels on Wednesday morning, the members 
arrived at L’éze about noon, and were received by 
M. Gillon, President of the Association of 
Engineers from the University of L’éze, and by 
M. Firkets, President of the Liége section. The 
afternoon was devoted to visits of the Vielle 
Montagne Zinc Works at Angleur, under the 
direction of M. Gillard, secretary of the company, 
and other gentlemen ; and the St. Leonard Loco- 
motive Works, where the chief ergineer, M. 
Shoest, showed the members over. In the 
evening at the Hotel de Suéde a banquet was 
given in honour of the Institution by the Liéze 
section of the Association of Engineers from the 
University, M. Gillon presiding, faced by M. 
Firkets. 

On Thursday an excursion was made to Ver- 
viers, on the invitation of the Chamber of 
Commerce. Arriving at the Est Station, the 
President (M. Garot), M. Mullendorff, M. Soubre 
(secretary), and other gentlemen of the town, 
met the members, and, entering carriages, drove 
to the wool-washing, combing, and dyeing works 
of MM. Peltzer et Fils. The wool-card manu- 
factory of M. Duesberg-Debrez was next visited, 
after which the party were entertained at 
luncheon at the Socié‘é de Harmonie, M. Garot 
presiding. The wool-spinning, weaving, and 
finishing works of MM. Peltzsr were seen after- 
wards, and train was then taken for visiting, 
under the guidance of the engineer, M. Mahwood, 
the Gileppe reservoir, which supplies water to 
Verviers and Liége. In the evening the Liéze 
electric lighting station was seen, Mr. Hickson 
conducting the members through it. 

Friday’s programme comprised a visit to the 
extensive works of the celebrated Society 
Cockerill, where the party were welcomed by M, 
Delloye Matthieu, chairman, and M. Kraft, 
chief engineer to the Society. Luncheon was 
subsequently served, and in the afternoon the 
Val St. Lambert Glass Works were visited with 
M. Deprez, general manager, as guide. In the 
evening the summer dinner of the Institution was 
held in the Salle des Vitraux of the Hotel 
Mohren, Liéze, the chairman, Mr. H. J. Young, 
presiding. On Saturday, sectional visits were 
= to the Small Arms Works, the Liége Electric 

ramway Installation, the works of the Com- 
pagnie Internationale d’Electricité, the Liége 
Gas Works, and M. Foulan’s iron foundry, The 
party returned to England in the afternoon. At 
each place visited throughout the week the 
Belgians were exceedingly cordial and generous in 
their welcome, evoking from their visitors expres- 
sions of the heartiest appreciation. 
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Application for Letters Patent. 
Lad ts have been “communicated” the 
name address of the communicating party are 
printed in italics. 


15th August, 1895. 


15,349. Instrumenr for Rotina Loves, C. D. Aspray, 
Isleworth. 
1 Manoracrure of Boxes, &c, J. Bradley, 
ndon. 
15,351. Manuracture of Paper, G. F. Smith and H. 
J. Cook, London. 
15,352. Laotes’ Skirta, KE. Elwards.—(F. Gutte, Ger- 
many.) 
15,353. Hearrus, W. J. Bingham, London. 
15,854. Cycurs, J. Monteith, London. 
15,855. Hori:ZOnTALOMELER, J. C. Boig, Liver- 
IL. 


poo 

15,356 Exrractine Gotp, J. W. Butler, London. 

15,357. Connectina Device for Boanps, J. Aradi, 
Londou. 

15,358. A New Tarte, T. Basson, London. 

15,359. Incanpescest Gas Lamps, J. 
Lond 

15,360. 
son, London. 

15,361. BarpLe Burspers, G. F. Redfern.—(The Butler 
Hard Rubber Company, United States.) 

15,362. Rims for VenicLe Waerts, EK. J. Post, London. 

15,363. ELecTRicaL DistriBoTion, U. E. Spagnoletti, 
London 

15,364. Apsustina Governors, J. Hughes and C. W. 
Hill, London. 

15,365. ELecrric Switcnes, W. H. Dingle and J. M. 
Urquhart, London. 

15,366. ManuracToreE of Gas, T G. McEwen, London. 

15,367. Cugasina PaINTeD SurRFaces, J. Armstrong, 
London. 

15,368. Pipes for SmoxeR3, G. von Doczy, London. 

15, 69. Seconpary Barieriss, J. b. Torres, London. 

15,370. Bastinc Appiiance, C. E. Cole, London. 

15,371. Paimary Batreaies, W. Rowbotham, London. 

15,372. Rattway Rats, A. B. Ibbotson, London. 

15,373. ToumBLEeR for DreDainG Macuiyes, D. Williams, 


F. Duke, 


on. 
Propuction of Catcium Careipe, T. L. Will- 


mdon. 
15,374. CompineD Fapric3 and Tareaps, H. H. Fefel, 
London. 
15,375. We1onina Scoops, P. J. Bergquist, London. 
15,876. Bo1_pine BLocks, W. Marsden and T. Onions, 
Manchester. 
15,377. Sioppertna Borties, C. E. Eaton, Liver- 


pool. 
15,378. Fastenine Deviczs for Garments, D. Ambrose, 


ndon. 
15,379. Carn Fenpers, D. Ambrose, London, 
15,380. Music Lear Tuxneas, W. E. Somers, 
London. 


15,381. Iaontna Macuines, H. T. Tallack.—(H. M. 
Dolph, United States.) 

15,382. Fxep-water Heater, F. H. Tyacke and R. 8. 
Brownlow, London. 


16th August, 1895. 
15,333. SotpHor Emprocation, R. and F. Pullan, 
rrogate. 
15,384. Daivine AppLiances for CycLe3, J. McKane, 
If 


Belfast. 
15,385. Fan Licur Openers, F. J. J. Gibbons, 
mdon. 
15,386. Purtricatiow of Cast Iron, H. Louis and W. 
C. Roberts-Austen, Guildford. 
15,387. Packonc and Transport Regt, 8. H. Hudson, 
London. 
15,388. AppiTions to Cycies, N. Chandler, Birming- 


15,389. Construction of Pygumartic Tires, W. Andrews, 
Birmingham. 

15,390. Loom Picker, H. B. Appleby, Manchester. 

15,391. Froon Pap for ATHLETES, E. Sandow, Man- 
chester. 

15,392. Meruop of Dryine Corron, J. A. Wade, Liver- 


15 398. Sypuon FivusHine Cisterns, 8. Mason, Bir- 
min; " 

15 394 LUBRICATING the Jovanats of AXLE-BoxEs, R. 
Hyde, Sheffield. 

15,395. Roap Cycies, Princess Co., Ld., and W. G. 
Meclvy, London. 

15,395. ‘Tov Hammers, R. Wallwork, Manchester. 

15.397. Twist Draitts for Borinc Mears, C. Bowers, 
Droylsden. 

15,398. CoaTinc InTERIoR of Pipes, J. A. Paskin and 
W. Ackroyd, Halifax. 

15,399. Lusricators, J. Johnson, Birmingham. 

15,400. Bearines for Revotvina TaBiEs, J. Milne, 
Edinburgh. 

15,401. The New Wire Pea Stick, W. Swarbrick, 
Fleetwood. 

15,402. GeNgRATING ACATYLENE Gas, J. H. Exley, 
Bradford 


ord. 

15,408. O1, Motor Enornes, J. 8., R. D., W. D., and 
H. C. Cundall, Halifax. 

15,404. Doppy JacquarD for Looms, E. Hollingworth. 
HG. F. Hutchins, United States.) 

15,405. STRETCHING Macutnas, J. Maag, Cologne. 

15,406. CLEANING brRazep Joryts, T. Bayliss, J. 
Slaughter, aud J. Thomas.—(F. J. Jeffery, United 


15,407. Pyweumatic CycLe Tires, W. McDonnell, 
Limerick. 

15,408. Racks for Encacrment Carps, H. E. H. Borg- 
strém, Faversham. 

15,409. Looms for Weavtna, J. Pickles, Bradford. 

15,410. The Dupiex Fayine Pan, E. M. Purdon, 


ublin. 
15 411. Vaporisers of Om Enoines, J. S. Hinchliffe, 
d 


ndon. 

15,412. Srups AppLicaBLe to Soxirarrss, H. F. 
Schwarz, London. 

15,413. Hopes fur Hat Guarps, W. Lumb, Dews- 


bury. 

15412 Sarcty B.cycxgs, G. 8. Guston, and S and A. 
Stephens, Pembroke. 

15,415. Guazep Cottars for Persona Wear, A. Red- 
fern, Byde. 

15,416 Apparatus for Heatine Feep-water, T. W. 
Baker, London. 

15,417. Brakes for Cycixs, J. T. M. Hircock, Birming- 
ham. 


15,418 Keys and Carrs for Raitways, 8. Ballard 
Birmingham 


15,419. Stove Sawime Macuivery, G. and J. Rush- 
worth, London. 

15,420. Toy Game of Sx1Lu, T. Thompson, London. 

15,421. Torpepo FenpeR for War VessELs, F. L. 
Rovednio, London. 

15,422, ComBINATION MaRkinG Apparatus, E. F. Daves, 
Penzance. 

15,423. ATmospHrRIc Gas Burners, D. Handcock, J. 
B. Craig, and A. H. Hancock, London. 

15,424, ADVERTIS(NG Macuinks, J. Reynolds, Glasgow. 

15,425, AciD Pumps, E. P. Peyton, London. 

15,426. Compounp Meratuic Piates, 8. Taylor, 
London. 

15,427. Metuop of Treatine Rice, J. T. O'Callaghan, 
London. 
15,428. Srtrrrups, W. Hampson, J. Scott, and H. 
Vincent, London. . 
15,429. Saut, R. W. Barker.—{M. Somner, United 

States. 


tates. 
15,430. as Lamp, W. J. Thomas, London. 
15,481. APPARATUS for STRIKING BELLS, D. Mathieu, 
London. ’ 
15,432. Batrerigs, D. Mathieu, London. 
15,433. Apparatus for Srriking Bexws, D, Mathieu, 
Londoa, 





— DispLaYine ARTIFICIAL TeetH, E. Pierrepont, 


mdon. 

15,435. Pockers of Dresses, &c, B. Sufrin, Man- 
chester. 

15,436. INpicatina Apparatus, J. G. Latta, London. 

15,437. Boxes fur Hoping Matcugs, H. F. Joel, 
London. 

15,438. Se_r-ReGIsreRiNG Money Tits, A, Maiszewski, 
London. 

15,439. Matcn Boxes, E. Pohl. London. 

15 440. Erection of Scarroips, G. 
London. 

15,441. Taps, G. Barnes, London. 

15,442. SopporTina ELECTROLIERS, 


E. Wright, 


H. Faraday, 
mdon. 

—— Apparatus for Launcuine Boats, FE. Thomas, 
1D 


on. 

15,444. Lock Nuts, C. Mangin, London. 

15,445. Paintine Tetecrapus, W. 8. Stejes, London. 

15,446, ARMouR Pxiatss, A. Wilson and F. Stubbs, 
London. 

15,447. Maxine Cigarettes, W. L. Wise.—(W. Maxfeld, 
United States.) 

15,448. Sares for Hor Weartuer. W. Oliver, London. 

15,489. Fotpine Layterns, A. Barrera, London. 

15,450. ELtectric TeLecrapus, 8. Roos, and F. and &. 
Luraschi, London. 

15,451, Feiiine Guipes, J. Powell, London. 

15,452. Sreerinc Mecuanism for Crcues, H. H. Lake. 
—+(C. Carlomi, Italy.) 

15,458. Revotvers, &c., G. V. Fosbery, London. 

15,454. Steam Geverators, G. 8. Ullathorne and C. 
E. Monkhouse, London. 

15,455. Asa and Cinper 8:FriEr, G. Cox, London. 

15,456. Paeventine the Stoppace of Gas Conpuits, J. 
Bueb, London. 

15,457. Manuractore of Biack-BLur, 0. Imray.—( The 
Society of Chemical Industry in Basle, Switzerland ) 
15,458. Woop Pianinc Macuines, A. Diederichsen, 

London, 
15,459. Neepie for Sewine Macuriwves, 8. Hill, London. 
15,460. Liquip Fonneis, W. Woodward, London. 


15,461. TecepHone Receivers, 8. H. Snowden, 
London. 
15,462. Curtain Poies, M. T. and M. E. Bentley, 


London. 
15,463. Door Fasteners, J. Chalmers, London. 
15,464. Puzzies, A. W. Ziegler, London. 
15,465 Soap Ho.pers, J. RK. Ervey and G. W. Gilham, 


don. 
15,466. CLamp3 for Broken Gtass, F. E. Dunham, 
mi 


on. 

15,467. Harness, C. J. Law and 8. D Downs, London. 

15,468. Boor Sozs, J. T. Fenwick and T. A. A. Moflitt, 
London. ; 

15,469. Gas Burners, R. T. Glover and J. G. Glover, 
London. 

15,470. Ececrricat Macurnes, C. D. Abel.—(La Société 
Anonyme pour la transmission de la force par U Electri- 
cité, France.) 

15,471. Apparatus for Convertina Currents, G. 
Bamberg, London. 


17th August, 1895. 


15,472. Trt Trouser Cup, E. Jinko, London. 

15.473. Exps for HoLttow Metat Ro.iers, G, R. Ash- 
worth, Middleton. 

15,474. Games, H. Reason, Brighton. 

15,475. VatveE Motions of Sream Enotnes, T. Green- 
wood, Manchester. 

15,476. Foitpina Trovan for Carrie, J. Robinson, 
Dubli: 

15,477. 
chester. 

15,478. Brusues, D. W. Cuthbert, Glasgow. 

15,479. CycLE Hanpues, H. Smith and J. Smith, Bir- 
mingham. 

15,480. DisPLAYING ADVERTISEMENTS at Niout, R. A. 

wis, Bristol. 


n. 
Mottipte Toot Hoipers, W. Moir, Man- 


15,481. Sprewinc Macuive Sprinpxes, J. T. Ainsworth, 


Keighley. 

15,482. Batt Bearrnas, W. G. Price and J. E. Nagle, 
Liverpool. 

15,483. Simpson Pipe Nicotine Fitter, W. Simpson, 
Droylsden, Lancs. 

15,484. Sewacze Rakinc Macurings, R. Birtwistle, 
Manchester. 

15,485. Tennis Racket Frame, H. F Pacey, London. 

15,486. Warp Beamine Macuinxg, E. Greenwood, Man- 


chester. 

15,487. Cooxinc Apparatus, A. Rothenbach, Man- 
chester. 

15,488. TREATMENT of Peat for Furt, R. F. Strong, 
London. 

15,489. Botriz Fitters, P. Puvrez, London. 

15,490. StretcHine Coats and Trousers, H. Darwin, 
Glasgow. 

15,491. Feeprsa Apparatus of Carpinc Enorves, A. 
Borios, Manchester. 

15,492. Cranes, H. Brier and the Scotch and Irish 
Oxygen Company, Glasgow. 

15,493. Wasnine Macuinery, C. W. Petrick, 8S. T. 
Richardson, W. Butle:, J. B. Bell, and W. W. Lewis, 


Birming! \s 
15,494. Tomer Capivet, A. Ainsworth and J. Wood, 
Barrow-in-Furness. 
15,495. Horsr’s Cotiar, A. H. Christey, London. 
15,496. CoLttapsip1£ Box Bae, E. F. Taylor, Sheffield, 
15,497. Heigut Reocisterinc Apparatus, W. Elborne, 
Peterborough. 
15,498 Propusion of Boats, &c., H. W. J. Wilkinson, 


ndon. 
15,499. AtrscHinc WirE Martraesses, L. H. Brierley, 


London. 

15,500. Construction of Printers’ Cuases, T. Ash- 
ford, London. 

15,501. Orrger Boarps, J. Halliwell and the Great 
Coal, Salt, and Tanning Company, London. 

15,502. Wincues, J. Inches, London. 

15,503. Water Borter and CuiEeaner, J. MacMilrick, 
London. 

15,504. DaiLLrnc CycLte Hos3, 8. W. Amphlet, London. 

15,505. Hooks for Tarek Tow Caains, F. Keep.—({2. 
Symons, Cape Colony.) 

15,506 Correx Supstirotes, A. J. Boult.—(A. Delcroix, 
Belgium ) 

15,507. StreTcHERs for Rowine Boats, C. B. Lawes, 
London. 

15,508. Pneumatic Wueets for Cycies, J. H. Lee, 
London. 

15,509. Sutrt Cottar Srups, E. Ellmoss, London. 

15,510. Twistinc Frinces on SHawis, W. Gledhill, 


London. 
15,511. Hanp Feep Prosector Arc Lamp, J. Brockie, 
London. 
15,512. Gas Burners, S. H. Robinson, London. 
15,518. Dynamo Execrric Macuines, A. Donay, 


ndon. 
15,514. Om Enorvnes, J. Day, London. 
15,515. WALL-PAPER Paintina Macnines, H. W. San- 
derson, London. 
15,516. Arm Pcmps, E. Kraus and F, V. Bruckner, 


mdon, 
15,517. Pavina Srreets and Roaps, C. W. Jefferson, 
mdon. 
15 518. SepaRatTinG GoLp and Sitver from Ores, C. F. 
Claus, jun., London. 
15,519. Curtina Burrer, &c., into Pats, I. Thomson, 
London. 
15.520. Borrie Stoppers, W. P. Bonwick, London. 
15,521. Supptyine WaTER for GasHoLpERs, G. A. 
Horton, London. 
15,522. Rowrna Boats, W. F. Fair, London. 
15,523. CHark MANUFACTURE, A. Holt, London. 
15,524. CiGaRertEs, A. Webb, London. 


August 19th, 1895. 
15,525. Sack, R. C. Mann and W. H. Mann, London. 
15,526. Vatves for Ventinatine Pipes, H. B. Watson 
and J. S. Watson, Newcastle-on-Tyne. 
15,527. ADVERTISING in Giass Borries, J. Chalmers 
Manchester, 
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15,528. ARTIFICIAL Lims3, G. Hardman, Manchester. 

ee T.me-switcHes, A. J. Wheatley, 
rne, 

15,530. Winpine Resets, C. C. Gossage, Harberne. 

15,581. Urinisation of Spent Grains, R. D. Bailey, 


London. 

15,532. Drivinc Mecuanism for Bicycuss, J. Procter, 
Ashover, 

15,583. Pweumatic Trre3, D. C. Davies, Manchester. 

15,584. Drivinc Gear for Cycie+, J. Rickerby, 
Newcastle-on-Tyne. 

15,535. Tosacco Pips, J. W. Ducksbury, L 

15,536. Bo Lea Frrines, E. Peiselew, Cologne. 

15,587. Pock+t Lerrer Baancr, W. H. Bray and W. 
J. Harvey, Southampton. 

15,538. Kuire Saarpener, W. W. Smith, Glasgow. 

15,589. Kercnen Ranogs, E Smedley, Derby. 

15,540. Packine Cows, H. H. Hanmer, Liverpool. 

15,541. Toys, J. E. Lee and J. G. Sayes, Leeds. 

15,542. Measurine Bortiss, T. Morton, S. Hirsch, and 
M. Stern, Birmingham. 

15,543. Vatves for Prgumatic Tires, W. Bown and 
G. Capewell, Birmingham. 

15,544. Spinninc Macainery, L. Hargreaves, London. 

15 545. Lockrse Nur and Boxr. The Hungarian Arti- 
ficial Manure, Sulphuric Acid, and Chemicals 
Industrial Company and I. Adler, Birmingham. 

15,546. FirE-orate, A. Scott, London. 

15,547. Operatina Ececrric Locomotives, J. A. 
Kingdon, London. 

15.548 Austin’s Patent Poiesxe, C. Austin, London. 

15,549. Steam Generator:, A.G. Mumford, | ondon, 

15 550. PREVENTING AccCIDEyTs to VsLociPpeDEs, A. 
E. 8. Craig, London 

15.551. Gunpowper, 8. J. Mackie, London. 

15,552. Susstirotes for Camenor, J. E. T. Woods, 
London. 

15,558. Corres Extract, T. 0. Kent, London. 

15,554. Losricators for Cycres, W. Allday and E. 
Allday, London. 

15,555. INK Borries, F Moreau, London. 

15 556. Taktne TaRE and Gro s Weicur of PackaceEs, 
P. Moran, London. 

15,557. Sprinc Sappie for VeLociprpes, H. Ruprecht, 
Goettingen. 

15,558. Ca+LDREN’s Mali Carts, C. Thompson, London. 

15,559. Merer, J. Lang. Lo don. 

15,560. Sarety Winvow C.eanerR, E. Boulanger, 
1 ondon. 

15,561. Scorta or Staa Brocks, C. Brand, London. 

15 562. ConTroLtuine Discaaarce of Ligups, E. Mot- 
tura, London. 

15,563. Formation of ELE>tRopFs, L. Epstein, London. 

15,564. ELectro Proputsion OF VEHICLEs, L. Epstein, 
London. > 

15,565 Dayne and ABsorBING Apparatus, F. W. 
Saatmann, London. 

15,566. Manures, F W. Saitmann, London. 

15.567. Fisnine, F. W Saatmann, London. 

15,568. Soap, SHerp Diis and Hop Wasues, F. W. 
“aatmann, London. 

15 589. Tracina Cioran, E. A. Eason, Manchester. 

15.570. AttacainG TraWt-NETS to OTIER-BOARDS, G. 
E. J. Moody, London. 

15,571. Furrinc Jars with Agrratep Liquips, G. 
Hopkins, London 

15,572. Sarrr Fronts, M. Joss and S. Lowenstein, 
London 

15,578. Pyeumatic Tires, W. Starley, London. 

15 574. Locirer Matcues, P. Fowler and A. W. F. 
de Courcy Bower, London. 

15 575. Boots, A. J. Boult. —(Wilhkelm Schinfeld, 
Germany.) 

15,576. Heap Coverinoe, A Yates, London. 

15 577. Cuorpers for CuLinary Pusrosas, J. 8. Slater, 
London. 

15,578. Prrumatic Tires, J. Schipkowsky, London. 

15 579. Canrripor Cases, 4. J. Boult.—(L. Stampacchia 
and P. Rodda, Italy.) 

15,580. HanpLe for Tittinc Beer Jars, F. Hughes, 
London. 

15,581. Focrertno Materiat, D. Richards, London. 

15.582. Doors for Usk on Suips and Etsiwaere, F. 
Hughes, London. 

15,583. Toots for Makino Furi Economisers, W. Good- 
brand, Manchester. 

15,584. Rotter Berarines for Potieys, H. H. Lake.— 
(F. C. Pitcher, United States.) 

15 585. Coacues, E. Jackson, London. 
,586. Rotary Brusues for Paper Hanarne, P. F. R. 
Lange, London. 

15,587. Varyine the Sprep of Macurivery, H. W. F E. 
Augereau, London. 

15,585. Sewrne Macurngs, H. 8. Ellis, London. 

15,589. Trouser Braces or SusPenDERS, J. Matelevitch, 
London. 

15,590. Serine of Steam Borers, &c., H. P. Ranger, 
London. 

15,591. Disposinc of Crry Garpace, H. B. Arnold, 
London. 

15 592. Manuracturine Aromatic Liquips, M. Eken- 
berg, London. 

15,593. Wasnuine Borers, D. J. H. Davies, London. 

15,594. NoN-FILLABLE Bo1tces, C. D. Michener and 8. 
Hullstrung, London. 

15,595. ARTIF C(aL Fir for Bait, A. and A. Kelley, 
London. 

15,596. Means for CLostne Enns of Cans, A. J. Ritter, 
London. 

15.597. Fortpmnc Beps, W. H. McEnhil and B. B. 
Richardson, London. 

15,598. Cuetarn Poves, J. Mandel, London. 

15,599. VenticaTinG Apparatvs, M. Pellet, London. 

15,€00. Bicycte and WaLkino Costumes, M. L. Peck, 
London. 

15,601. Ly CLosrxo Atracuments, T. L. Harlow, 
London. 

15,602. Comp Cieaners, A Hofhe’mer, London, 

15,603. Borries, W. J. Gardner, London. 

15,604. Smoxker’s SareLp and Matcx Box, C. B. Green, 
London. 

15,605. Prant Hotpers, W. A. Mills, London. 

15,606. Horizontat and VerticaL Saws, W. Hender- 
son, Somerset. 


+, 





20th August, 1895. 
15,607. CompiseD CoppoaRD, M. W. McAllister, 


gow. 
15,608. Boor VenTILaTors, R. Marks and M. J. Silver, 
Manchester. 
15,609. oo Spinninac Top, H. R. Bishop, 


We — 
15,610. Stups, E. Crocker, Hastings. 
15,611. Wiepow Pore Brackers, H. W. Hinds, 


Jersey. 

15,612, Braces, E. Ball, Walsall. 

— Reapine Desks, J. W. Deans and W. D. Foster, 
Selby. 

15,614. Hotpiye Winpow Sash Frames, W. Mills, 
Newcastle-on-Tyne. 

15 615. Rounp Tae Brusa, E. and M. Sweeney, Wrex- 


m. 

15,616. Borrite Stoprer, T. L. Poidevin, Guernsey. 

15,617. PrReventine Exp.osions of Gas, C. F. N. Hall 
and T. W. James, Smethwick. 

15,618. Bepsrgaps, J. Middleton and W. Molineaux, 
Birmingham. 

— Mirre Cotter, J. Hampton, jun., Birming- 


m. 

15,620. Mrserat Orn Lampa, A Eckford, Leith. 

15,621. A Stoppertisc Device, H. Friedemann, 
Glasgow. 

15,622, Mawnuracrvure of Warets, W. Malam, Man- 
chester. 

15 623. Musica Boxes, H. Schénburg, Manchester. 

15,624. Rartway Waocon Brakes, G. W. Cliyton, Man- 
chester. 

15 625, AuTonarps, W. W. Black, Glasgow. 

15,626. Extractinc CyanipE Sats, R. 
Glasgow. 

15,627. Tupes, R. Elliott, Newcastle-on-Tyne. 

15,628, APPARATUS fur ConVEYING Matepiat, J. M. 
Dodge, London, 


Addie, 











15,629. Apparatus for Recetvine Corn, C. Middle- 
brook, London. 
15,680. Apparatus for Givinc Cuancoe, G. Hallet, 


ondon. 

15,631. Paoro Mount for Greetine Carps, J. W. Barts, 
ondon. 

15,682 Srrauwer and Workman's Can, A. Roberts, 
mdon. 


15 633. FurNiTURE Castor, E. Greenwood, London. 

15,634. CLosz Ripspep Punt, H. F. Harrison and G. A. 
Strickland, West Drayton. 

15,635 Fasteners for Rotter Buinps, O. R. Fischer, 
Barmen, Germany. 

15 636. ArRk VaLves for Heatina Apraratus, 0. R. 
Fischer, Barmen, Germany. 

15,637. Pocket Knives, F. Determann, Barmen, Ger- 


many 

16,688. Cake and ConrecTion Macuings, A. W. Cop- 
land, London. 

15 639. Winpow Corrain Fixture, H. M. Sturgiss, 
Lendon. 

15,640. Conpensinc Pumps for REFRIGERATING, S. W, 
Wood, London. 

15,641. Core Currine Toor, 8. P. Lehmann. London. 

15.642. Mickine Part, A. J. Boult.—(W. Tyree, New 
Zealand.) 

15,648. Waite Fett Hat Boprss, E. W. Hart, London. 

—, Retarnine Stair Rops in Position, A. Brindley, 

mdon. 
15,645. APPARATUS for TEACHING Writineo, W. Tyree, 
ndon. 

15,646. Exmisrtina Bepsteaps in Winpows, J. E. 
Britton, London. 

15 647. TREATING WasTE INpiA-RUBBER, A. D. Lord, 
London. 

15,648. Pump for Fittrsa Lamps, A. J. Boult.—(W. 
Tyree, New Zealand ) 

15,649. Hooks on Umprecuas for Baas, A. Lamplough, 


London. 
15,650. Stamp Barreriges for Ores, &c., G. W. Hick, 


on. 

15,651. Taeatine Beer, P. Puvrez, London. 

15.652. Minirary Warter-poitvrs, H. J. Davis and 
Messrs. Faudel Phillips and Sons, London. 

15,653. Taste for Gotr, H. D. Bocth and T. A. 
Deverell, London. 

15,654. Carrorinc Macuines, H. H. Lake.—(J. H. 
Sanders, United States ) 

15.655. Crausutne Mitts, J. Walker, London. 

15 656. Extractinc Merais from Orgs, W. H. James, 


ndon. 

15,657. Mantvotpinc Waritren Docoments, 8. Lea- 
royd, London. 

15,658. BaLancep Suirpe Vatves, J. B. Furneaux and 
A. Horne, London. 

15 659. CarBoRETTED Water Ga’, The Economical 
Gas Apparatus Construction Company and L. L. 
Merrifi ld, London. 

15,660. Pasrrurnisinc or Heavtina Liqmips, A. R. 
Elliott. J. Harper, and M. Lumley, London. 

15 661. GamBrecs, C. A. Larson, London 

15,662. Lire-savina Apparatus, R. Bustin and R. K. 
Jones, London. 

15 663 AnoMaL Trapa, T. M. Hovell, London. 

15 664. ELectricat Apparatus for KarLway SIGNALS, 
Siemens Bros. & Co —(Siemens and Halske, Germany.) 

15 665 StretrcnHine Woven Faprics, F. Chwalla aod 
G. Chwalla, London. 

15 666. Motive Power, T. Armstrong, London, 

15,667. OegRaTING Lirts, A. H. Gibson and J.Wenham, 
London. 

15,668. Corsets, W. Leckebusch, London. 

15,669, Divine Gear of Foor Latues, B. Escher, 
London. 

15,670. Barret VaLve:, H. Strater, London. 

15,671. Topacco Pipes, W. A. G. Birkin, London. 

15 672. Manono Macurnes, R. Smith, 8S. Paget, and 
I. Gott, London. 

15,673. Sasun Lock and Supports, L. W. Baldwin, 
London. 

15,674. Fo.tpino Bep3, W. Cole, London. 

15,675 Pin Atracuments, 8S. L. Wilscn and M. 
Pembleton, London. 

15,676. SHoxrs, A. Reed and G. J. Winter, London. 


15,677. SuspenpeEr for Porsks, F. Garrud, 
London. 

15,678. Boots and SHori, A. J. Boult.—(M. Meyer, 
Germany.) 


15,679. RoLLers for Waincine Macurngs, W. H. Craw- 
cour, London. 
go Macuines for Fixinc Hoops, J. Leugering, 
on! 


on. 
15,681. Stoprertne of Jars, A. J. Boult.—{C. Quint, 


France 

15,682. Oars and Scuuts, R. J. Wilkinson, London. 

15,683. Preomatic Wueet for Roap Venicies, A. 
Taylor, London. 

15,684. FraupuLent Use of Laspets, N. and W. J. 
Krohn, and G, F. Sattler, London, 

15,685. VaLve Gear for Steam Enornes, D. H. Williams, 
London. 

15,686. Ecectric Rattways, W. P. Thompson.—(J. F 
McLaughlin, United States.) 

15,687. Centre Boarps for Yacuts, J. T. Cochran, E. 
Crompton, and E. C. Johnston, Liverpool. 

15,688. Mart Carts for CHILDREN, J. L. Horne, Liver- 


pool. 

15,639. Potteys, W. T. Paton and G. A. Williams, 
Liverpool. 

15.690. Watrrproor Ropgs, E. Garnier and 8. J. 
Prescott, } oadon. 

15,691. Serrmnc Trees on WuHekts, E. J. Clubbe and A. 
W. Southey, London. 

15,692. Locomotive Carriages, E. J. Clubbeand A. W. 
Southey, London. 

15.698. Carriacgs, E. J. Clubbe and A. W. Southey, 
London. 

15,694. Locomotive Carniaces, E. J. Clubbe and A. 
W. Southey, London. 

15 695. Evectric Carriace’, E. J. Clubbe and A. W. 
Southey, London. 

15,696. Locomotive Carrsaces, E. J. Clubbe and A. 
W. Southey, London. 

15,697. Winp Morors, R. Lundqvist, London. 

15,698. Furnace Bars, F. O. Priace, London. 

15,669. Hot-arr Enoines, J. H. W. Jennfeldt, London. 
15,700. Lisorype Macuing, The Linotype Company.— 
(The Mergenthaler Linotype Company, United States.) 
15,701. Puppiine and Re-wEatine Furnaces, E. Bone- 

hill, London. 
15,702. PLayine Carps, A, C. C. Codd, London. 
15,708. Execrric CasLes, G. G. M. Hardingham.— 
(The firm of Felten and Guilleaume, Germany ) 
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15,704. Drivine Gear for Bicycies, J. Dole, London. 

15,705. Opentna Enve.ores, H. Gibbons, London, 

15.706, OTOGRAPHIC Tripop Stanps, Messrs. W. 

syne and Son (W. Butcher and W. F. Butcher), 

mdon. 

15,707. Stramner for VecetTaBLte Disues, W. T. Hall 
and W. J. Bayliss, London. 

15,708. Fastenisc Cranks of Ve .ociprpes, A. E. S. 
Craig, G. Bowmar, and J. E, Beckwith, London. 

15,709. Marertat for Vatve3, A. H. Smith, London. 

15,710. Pertopicat Cup, BinpeR, and Hanorr, W. 
8 Glover, London. 

15,711, Prgumatic Tires, T. Sloper, Devizer. 

15,712. Locks and Latcnes, W. Cawthorne, Chu well 

15,713. Jornts in RaiLway Rais, W. Walton, Bradford. 

15,714. PHoroGraPHic TRANSPARENCIES, F. Sternberg, 

iverpov! 

15.715. Cuitpren’s Mart Carts, J. M. Marten and W. 
J. Mace, Hove. 

15,716. Preventinc AccipENTAL FAtt of Lirts, E. L. 
Bellhouse, Manchester. 

15,717. Bicycies, H. B. J. Asbury, Birmingham. 

15,718. TaBLEs and Desks, B. W. H. Brameld, Man- 


chester. 
7 +, 





15,722. Formation of Tain Puiares, W. Thomson and 
. Rou e, Newcastle-on-Tyne. 

15,723. Tons for ConpeNnsep MiLk, W. Thomson and 
N. Collins, Newcastle-on-Tyne. 

15,724. Stgam Traps for SeparaTinc and Evecrine 
Water, 8. H. Stubbs, Manchester. 

15.725. Truss, J. Bibell, Birmingham. 

15 726. Macuines for Earts Borriya, E, L. Matthews, 
Manchester. 

15,727. Sawinc Macurnes, J. Kohler, Manchester. 

15,728. Ariat Toys, J. G. Campbell and W. Reid, 


Ww. 

15,729. Coat Cu1tinc Macutinery, F. W. Hurd and J. 
J. Millar, Glasgow. 

15, pom ArJUsTABLE SToois, TaBes, &c., J. W. Fitter, 

mdon. 

15,781. Erection of Waakve3, Bariposs, &c., J. 8. 
Lindsay, Glasgow. 

15 782. Skate Cup, C. Creyke, London. 

15,738. Pepats for VeLocipepes, E. Kenyon, Man- 
chester. 

15,734. Markina Boarp for Bituiarts, &e., R. J. 8. 
Silburn and J. T. Robson, Newcastle-on-Tyne 

15.735. Preparine Cocoa, &c., D. Strang, London. 

15,736. Wires for ELecrrica Purrosss, W. Patterson, 


London. 

15,787. Parts of WasHinc Macuises, A. J, Askew, 
ondon. 

15,738. WssHING Boarps, G. W. Knowler, Newport, 
M 


on. 

15 739. Porses, M. R. Pastin and E. P. Bastin, 

mdon. 

15,740. AUTOMATICALLY-DISENGAGED Catcues, L, Will- 
motte, London. 

15,741. Srraw Pcair Skwina Macarnis, E. Wiseman, 
London, 

15.742. Necxtigs, D, Scott, London. 

15,743. Heatoxa Water, B. Hart, London. 

15.744 BraceteT Guarp, W. D. Hutchings and E. J. 
Clark, London, 

15,745. De: k3, E C. Buik, London. 

15,746. DrEssine Ficore:, J. F. Meissner, T ondon. 

15,747. Secortna the Sores of Bovis, J. W. Lamb, 
Manchester. 

15,748. SoLe; and Hee ts for Bors, &c., J. W. Lamb, 
Manchester. 

15 749. Frower Hotpers, R. 8. Jones and G, F. Kroe- 
ber, Liverpool. 

15,760. Bains, W. P. Taompson —(L. Kraus, Germany ) 

15,751. Drainine Trays, G. Marris aud G. 8S. Marris, 
London. 

15,752. Wasn and Norsery Sranps, W. Robinscn, 
London. 

15,758. Packine MATERIAL, C Thiébaut, London. 

aS Se OgnaMentaL Errects, C. Thiébaut, 

mdon. 

15,755. Propetuna Vessers, R. P. Saunders -- (0. ven 
Chrismar, South America.) 

15,756. Cycie &ranps, D. F err, London, 

15,757. Ve ruin Kixter, G. 8. Reed. London. 

15,758. Suspenpep Rartways, D Dix, London, 

15,759. Boxes, 8. Wansbrough, Lond on. 

15,760. Propucina Water C. D. Abel.—(L4 Compagnie 
Generale pour la Production du Froid and B, de Sto- 
panni, France.) 

15,761. Fire-escares, R. Bustin and R. K. Jones, 
London. 

15 762. MakKING Arti FictaL Mosk, C. D. Abel —(The 
Fabriques de produits chimiques de Thann et de Mul- 
house. Germany ) 

15,763. Partitions for Usk ia Tonnets, R Wagner, 
London. 

15,764. Boxes for Toots Powprr, J. P. Hendrick, 
jun , London. 

15,765. Treatment of Grain, H. H. Lake.—({£. de Movr- 
loose, Belgium.) 

15,766. Horse Coutars, J. Meyer, London. 

15,767. Umpaecyas, B. J. Phillips, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette, 





540,279. Process or Acina Liquors, C. A. Steen, 
Allegheny. Pa.—Filed October 30th, 1893. 

Claim.—{1) In an apparatus for aging spirits, the 
combination with an air-tight vessel having an air 
inlet and an inlet and an outlet for the spirits, of a 
shaft rotatively mounted in said vessel, a hollow drum 
mounted on said shaft within said casing, said drum 
having a slatted periphery, and a filling of porous 
oxidisable material arranged in said drum, substan- 
tially as set forth. (2) In an apparatus for aging 
spirits, the combination with air-tight vessel having 
an air inlet and an inlet and an outlet for the spirits, 








of a shaft arranged across said vessel and provided 
with stuffing boxes at the points where it passes 
through the walls thereof, a drum composed of heads 
mounted on said shaft inside said casing and havin, 

corresponding grooves in their adjacent faces, an 

wooden tlats arranged longitudinally of said shaft 
with their free ends engaging the grooves in the 
respective heads, and a porous filling of oxidisable 
= arranged in said drum, substantially as set 
‘orth, 


540.287, Sety-suvpinc Harvester, 7. Welch, Paw, 
Paw, Mich.—Filed February 24th, 1894. 

Claim.—(1) In a low down harvesting machine, the 
combination of the main frame A, of the rearwardly 
projecting bracket B, bearing the laterally projecting 
plate F; the forwardly projecting sweeping, separating, 


discharging arm C, connezted by a balle at its rear 


| 540, 287 | 









































ap in a socket in the bracket B; a vertical shaft FE, 
paps tee 





15.7'9. Liquip Spray, A. G. Br ing, M A 

15,720. Azo-pyesTuFF3, A. Bang. — (G. A. Dahil, 
Germany.) 

15,721. Means for Compressinc VULCANISED INDIA- 
RUBBEB, D. C. Davies, Manchester. 








g at the end of the plate F, con- 
nected by suitable gear to the knotter cam shaft of 
the binder mechanism; a crank E’, at the upper end 
of said shaft E; a ball b, at the end of said crank F’, 
with cam slot C’, adapted to actuate the sweeping 











arm O, and the elevating springs R R on 
ing deck to act in conjunction with the said pth ag 
substantielly aa Gsecribed fee thes eset al 
su ly as desc or the i 
@) feet ate ae harvesting bk , the ae 
on of the n frame A ; the rearward] 
bracket B, bearing the laterally rojecting gee ee 
= lassie wey Le ecting sweep! ; 
ischarging arm C, connected by a ball ‘ 
end in a socket in the bracket B: a ar by E, 
in a suitable bearing in the end of the plate F, con. 
nected by a suitable gear to the kuotter cam shaft on 
the binder mechanism ; a crank E’ at the upper end 
of the shaft E ; a ball b, at the end of said crank KE’ 
adapted to actuate the sweeping arm C, y moving in 
the cam guide way C’, on the under side of arm C, to 
separate the bundle from the unbound grain in the 
hine and discharge it, substantially as described 
for the —— speci ed. (3) In a low harvesting 








i 


, the ion of the main frame A ; of 
the rearwardly projecting bracket B; a sweeping arm 
C, pivoted by a ball-and-socket joint to the rear of 
said bracket B; a cam groove on the under side of 
said arm ; a crank below said sweeping arm to move 
said sweeping arm C; and actuating mechanism for 
said crank connected to the knotted cam shafct of the 
binder mechanism to be actuated at the same time as 
the binding mechanism so as to pull the buund buudle 
away from the unbound grain in the binder, for the 
purpose specified. 

540,376. Hyprocarpon Burner, C. B. White, Kansas 
City, Mo —Filed March 5th, 1895. 

Claim.—(1) A hydrocarbon burner ¢ mprising a body 
portion having a ge through it forming a mix ng 
chamber, an annular cap forming with the body portion 
a vaporising channel and having an upwa dly extend- 
ing flange, a perforated screen carried by the cap 
beneath the top of the flange, the perfora'ions of 
which are directed toward the flarge, an ivlet pipe 
connected with the vaporising channel #nd an outlet 
pipe extending beneath and adapted to di-charge into 
the mixing coamber, substantially as dese ibed. (2) 
A bydrocarbon burner comprising a body portion 
having a groove in its top and having a }assage 








through it forming a m'xing chamber, an annular cap 
having screw th s adanted to engage screw threads 
on the body portion, and fit ing over the groove in the 
body portion so as to mak+ a vaporismmg channel, 
the cap being provided with an upwardly prc jecting 
flange, a perforated screen carricd by the cap beneath 
the top of the flange, having its perforati ns directed 
tuward the flange, an inlet pipe connecte1 with the 
vaporising channel, an outlet pipe extending beneath 
and adapted to discharge into the m'xing chamber, 
substantially as described. 


540.378. Ciutrcu, EF Woodward, Somerville, Mass — 
Filed January 25th, 1895 

Claim.—(1) In a clutch mechanism, a driving pu ley, 
a shaft adapted to be ted to ard disconnected 
from said pulley, an engaging block mounted on said 
shaft, mechani+m suitably controlled for preventing 
the engagement of said engaging block and pulley, 
and independent aut tic hani for engaging 
the engaging block and pulley after the operation cf 
said controlled mechanism. (2) In a clutch mechan- 
ism, a driving pulley, a shaft adapted to be connected 
to and disconnec' from said pulley, an engaging 
block mounted on said shaft and having a screw 
thread engaging with a corresponding screw thread 






























on the shaft, mechanism suitably controlled for rre- 
venting the engag t of said engaging block and 
pulley, and independent automatic mechanism for 
engaging the said engaging block and pulley after the 
—- of said Led h 3) In a 
clutch mechanism, a driving pulley, a shaft adapted 
to be connected to and disconnected from said pulley, 
an en, block mounted on said shaft, mechanism 
suitably controlled for preventing the engagement of 
said engaging block and pulley, and a spring bearing 
against said engaging block and held under tension 
by said hanism and adapted after the operation of 
said mechanism to move said engaging block into 
connection with said pulley. 


540,415, Apparatus For Propucina ILLUMINATING 
Gas, W. Young and A. Bell, Peebles, Scotland.— 
Filed May 5th, 1892. 

Claim.—In combination with a retort having an 
inclined heating surface, external heating means, an 
oil supply for said retort, a discharge for the gaseous 


se 














products, a scrubber with an oil inlet at one end and 
a gas inlet at the other, and a discharge pipe from 
said scrubber for the fresh oil and imperfectly decom- 





products washed from the gas by the fresh oil 
eading to the retort, substantially as described. 


pmconcrmaee. 
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NITED STATES NAVAL PROVING 
— GROUND AT INDIAN HEAD. 


Tye United States Naval Gun Factory at Washington, 
D.C., has already been described in these columns ; it is 
now proposed to give an account of the objects and 
resources of the firing ground, where the ordnance mate- 
rial from the Gun Factory and from private firms is tested 
before issue to the service. — 

During the trausition period of guns, before steel built- 
up cannon had entirely displaced the cast iron smooth 
bores and rifles, the Government maintained an experi- 
mental battery near Annapolis, Maryland, on the banks 
of the Severn River. The site was well adapted for the 
work in hand and in contemplation at that time, but the 
risks and difficulties attending the development of long- 
range guns, and the multifarious ordnance tests and 
experiments with high éxplosives, rendered the location 
of the ground unsuitable in the highest degree. By Acts 


the 12in., 10in., two 4in., and one Sin. —— fire, and 

the 8in. breech-loading rifle. The gun on the left, rest- 
|ing on rkids, is the old wire-wound 6in. breech-loading 
rifle. ‘The latter was experimental, and the only one of 
its type ever built for the navy; its career was recently 
ended by the blowing off of the chase just forward of the 
trunnions. This battery is situated on the same side of 
the valley as the firing butts, as shown in the general 
views Figs. 3 and 4. It commands a twelve-miles line of 
fire down the river, and is employed in ranging, testing 
| time fuzes, and other experimental work. It commands 
| the two armour butts, one close at hand, for the test of 
| thin plates, the other across the valley, fitted for securing 
the heaviest battleship armour. There are two bomb 
proofs used in connection with this battery. 
| The chronograph house contains three Boulengé instru- 
| ments, and is at a sufficient distance from the batteries 
| to protect the chronographs from the concussion of the 

heavy guns. The instruments are mounted upon heavy 





| The station has a small but complete machine plant, 
| sufficient to render it independent of the Gun Factory 
| for all minor repairs. The hydraulic pump system, 
| which includes a hydraulic accumulator, is a special 
| feature, and recently two steam capstans were installed 
| on opposite sides of the valley, and have proved of great 
| use in loading and unloading the barges, and in moving 
| the travelling crane and flat cars. The travelling crane— 
| Fig. 5—was designed at the station and built at the Gun 
| Factory. The trucks are of manganese steel. This 
| crane has greatly facilitated work ; it is now possible by 
| its use to mount, test, and dismount an 8in. gun, and 
| return it to the Gun Factory the same day it is received 
| at the station. Derricks are provided for lifting heavy 
| shell, and numerous flat cars are used for transporting 
| heavy material from one point to another. There is a 
| specially constructed over-water range equipped for test- 
|ing the burst of shrapnel. There is also a small-arm 
| range that extends 1000 yards across a remote partof the 


of Congress, in 1887 and again in 1889, the Bureau of | oak pedestals, which in turn rest upon solid foundations | reservation ; it is used for the various tests of all small 


Ordnance acquired by purchase 659 acres of land for this 
purpose at Indian Head, a point on the Potomac River, 
ubout twenty-six miles below Washington. 

The new proving ground is situated in a valley on the 
east bank of the river, and 
has the indispensable advan- 
tiges of isolation and a very 
long over-water range. At 
the time it came into the 
possession of the Govern- 
ment, the valley was a low, 
malarious marsh and the 
surrounding country wild 
and uncleared. In the 
course of a year the marsh 
was drained, a dam built 
across the stream that ran 
through it, by which a lake 
was formed, which after- 
wards supplied water to the 
new station, and the level 
cf the valley floor raised six 
feet above low-water mark. 
A sea-wall was constructed 
and raised to a height ex- 
ceeding the highest freshet 
record, a substantial wharf 
was built, and also a small 
slip, for securing boats and 
launches in severe weather. 
Gun platforms were laid 
down, firing butts thrown 
up, batteries established, 
and a line of railroad ex- 
tended through the valley, 
connecting all these points 
with each other and with the 
wharf. In eleven months 
the station was ready to take 
u) the work of proving and 


| of concrete, and are protected from dust by cedar cabinet 
| covers. These three cHronographs are used simul- 
| taneously when observing the velocities of heavy shell ; 
but only one is placed in circuit with the secondary 





ranging guns, andon January 
24th, 1891, it was officially 
inaugurated by the proof of 
a 6in. breech-loading rifle. 
As the station is far removed 
from the railroad and post- 
office, communication is 
maintained with the navy 
yard by means of a special 
telephone and telegraph line, 
and also by a swift and pow- 
erful steam-tug, which is 
used for towing and for the 
transportation of officers and 
official guests. The time of 
transit depends, of course, 
upon the tide, but the trip is 
usually made in less than 
two hours. 

The principal features of 
the proving ground are the 
batteries, which are located 
in the valley, the chronograph 
house, hydraulic pumping 
plant, the machine shops, 
magazines, bomb-proofs, and 
explosion chamber. There 
are three batteries, known 
as the velocity, range, and 
secondary batteries. The 
velocity battery is the main 
battery at the station; it is shown in Figure 1; 
upon if are mounted the heaviest guns used in the United 
States navy, namely, the 138-in. breech-loading rifle, 
12in. breech-loading rifle, 10-in. breech-loading rifle, 
8in. breech-loading rifle, and 6-in. breech-loading rifle. 


The first three are hydraulic mounts, the other two on | 


the service central pivot gravity return carriage. The 
firing butt is seen across the valley, at the foot of a hill. 
These guns are mounted for proof, powder tests, and 
armour work. The platform is of oak planking, on a 
concrete foundation. It is provided with cast iron cir- 
cular beds for the lighter mounts; these are fitted with 
radial slots, which admit of securing the gun in any given 
line of fire, ; 

_ A bomb-proof, with facilities for observation, is built 
into the side of the hill at one end of the battery; it is 
brick lined, and affords ample shelter and protection. 
It is connected with the chronograph house by telephone. 
The guns are fired by electricity, a battery of four Exeter 
cells supplying the current to the primer. 

The firing butt consists of heavy timbers, lined with 
steel plates, a system that has given satisfaction under 
crucial tests. The velocity screens, which are seen in the 
photograph, are traversed in front of the battery, on 
wooden rails, 

The range battery is shown in Fig. 2, The guns ere 








arms and machine guns. 

In addition to the above-mentioned military equip- 
ments, a complete brickyard plant has been completed, 
and kilns of 65,000 and 200,000 bricks have been burned 
successfully, the last kiln 
costing when burned about 
5°25 dols. per thousand. 
These bricks are used at the 
station and at the Navy 
Yard. 

Proof of guns. — Guns 
when completed at Washing- 
ton are sent to Indian Head 
on the barge constructed for 
that purpose, to be proved 
before issue to service. The 
Bureau of Ordnance requires 
four rounds to be fired from 
each gun with service charges 
and projectiles brought up 
to weight; the chamber 
pressure to be 15 tons per 
square inch, and the initial 
velocity for the projectile 
2000-foot seconds. The gas 
check discs and pad are 
fitted during proof, and the 
gun is star-gauged before and 
after proof. The statutory 
test of ten rounds fired as 
rapidly as possible applies 
to one gun only of each 
calibre. As yet none of the 
new built-up steel guns have 
been tested to destruction, 
nor has any been injured by 
service rounds. 

Besides the proof of 
service guns, trials of special 
types are conducted. Among 
the latter class may be 
mentioned the Hurst 8in. 
breech-loader rifle, and the 
Fletcher 3in. field gun, the 
Sponsel 1-pounder rapid- 
firing gun and a number of 
small arms and machine- 
guns of private firms and 
inventors. The Driggs- 
Schroeder gun has passed 
out of the experimental stage, 
and has been adopted for the 
service ; its mechanism has. 
been applied only to the 
minor calibres of rapid-fire 
guns. 

Rapid-fire guns are tested 
for rapidity of fire, strength, 
and endurance of the differ- 
ent parts of the mechanism, 
ease of manipulation of the 
working parts, convenience 
and safety of loading, the 
effect of heating upon the 
breech mechanism, due to 
rapid firing, &c. &c. 

The Hurst system, which 
attracted a great deal of 








Fig. 5—TRAVELLING CRANE 


| battery. It is customary to throw out a reading that 


differs as much as 12ft. from the other two. The wires 
to the screens were formerly led underground, but expe- 
rience has demonstrated that overhead wires are pre- 
ferable, although endangered by flying fragments. The 
secondary battery is shown open in Fig. 8, and housed 
in Fig. 4. It is east of the velocity battery, and is 
reserved for the trials of the minor calibres of the rapid- 
fire gun. 

The powder magazine and filling house are isolated 
buildings at the head of the valley, and it is proposed to 
extend the railroad to them at an early date. The maga- 
zine usually contains about 50,0001b. of powder of all 
kinds. The high explosive magazine, which was recently 
destroyed by fire, fortunately without serious results, 
was located 200ft. from the powder magazine and con- 
tained smokeless powders, immensite, and gun-cotton. 
In proof rounds alone about 300,000 1b. of powder are 
burnt annually; as the commercial value of brown 
powder is about 25 cents per pound, this item alone 
forms a considerable sum in the running expenses of the 
station. 

The explosion chamber is used for bursting shell at 
rest when it is desired to observe the effects of burster 
charges of various kinds of explosives, or the number and 
character of the fragments of a particular shell. 


attention for a time, was 
exemplified in an Sin. 50- 
calibre high-power built-up 
with a primary and main 
| charge, the theory being that a progressive burning 
|of the charge would be insured, and that the gun 
would be enabled to fire a high explosive projectile 
| with great velocity and comparatively low pressure. 
| This gun was built at the Gun Factory, and tested ex- 
| haustively at Indian Head. The system did not prove 
| satisfactory, and the gun will be converted into a 10in. 
| 40-calibre rifle of the service type. 

| Ranging.—The long over - water range previously 
| referred to was surveyed and charted on sheet bronze. 
| Two range tables are computed for each calibre of the 
new guns, one for an initial velocity of 1700 foot-seconds, 
| the other for 2000 foot-seconds. ‘The data for the com- 
putations is obtained from actual firing in the following 
manner :—The quadrant angle is calculated for range, 
say, as in the case of the 8in, breech - loading rifles, 
| initial velocity 1700 foot-seconds for 3000, 4000, 5000, 
| and 6000 yards. The gun is laid by gunners’ quadrant, 
|and about five shots fired under service conditions at 
each of these elevations, the jump being observed, if 
possible, ateach round. One observer with a theodolite 


| rifle, chambered to load 


| in the rear of the gun observes the deflection of the splash 
| from the line of fire; another notes the time of flight 
| with a stop watch, while three observers, at stations 


along the river shore, angle on the splash with plane 
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tables. The firing data thus obtained are worked up into 
range tables by Siacci’s method. The table must contain 
the angle of elevation, height of sight-bar, time of flight, 
defiection, angle of face, and remaining velocity for every 
100 yards; the height of sight-bar for every half-second 
of time of flight, and the range and height of sight-bar 
in inches for every 30ft. of elevation. 

Test of gun carriages.—Gun carriages are tested for 
strength, rigidity, and steadiness; the length, velocity, 
and general character of recoil and counter recoil; the 
amount and character of the strains on the deck circles, 
pivots, clips, and rear trucks ; the time required for load- 
ing, firing and training through various arcs; the 
behaviour of the mount when firing at extreme elevation 
and depression. The velocity of the recoil is determined 
by an ingenious instrument devised at the station, called 
the velocimeter. The diagram—Fig. 6—shows a recoil 
curve obtained in this way from a 6in. breech-loading rifle 
on a central pivot carriage. 

Powder.—Brown prismatic powder is used in all the 
heavy guns, and the major calibres of rifle-firing guns; black 
square grain and sphero-hexagonal powder in the minor 
rapid-firing guns, and fine grain black powder in the revolv- 
ing cannon. These powders are all manufactured by the 
famous firm of Du Ponts de Nemours at Wilmington. In 
the last few years the California Powder Works at Santa 
Cruz have turned out successful powders for the ships on 
the Pacific Coast. Some foreign smokeless powders 
have been tested, and a quantity from the torpedo 
station at Newport. All powder is submitted to two 
tests, one to ascertain its ballistic qualities, and the other 
its physical properties. The specific gravity, as a rule, 
is determined at the powder works, but it is sometimes 
verified at the proving ground. Mallet’s densimeter is 
used for fine grain powders, and Du Pont’s densimeter 
for prismatic powder. The gravimetric density of fine 
grain powder only is taken. Its hygrometric properties 
are determined by the drying stove. The ballistic quali- 
ties of a sample of powder are determined by the chrono- 
graph and the pressure gauge. For the heavy guns three 
crusher gauges are screwed into the face of the mush- 
room; in smaller guns which do not admit of this method, 
a gauge is dropped loosely into the bottom of the cart- 
ridge case. Sometimes—as in the one-pounder and three- 
pounder—the gauge is screwed into the base of the pro- 
jectile; when this is done about 50 per cent. of the 
observed pressure must be added to obtain the chamber 
pressure. 

The specifications for the heavy guns of 30.calibres 
and the 3-pounder rapid-fire gun require an initial velocity 
of 2000 foot-seconds with a chamber pressure not to 
exceed 15 tons per square inch. The initial velocity of 
the 35-calibre guns is 2100 foot-seconds. The require- 
ments for other guns vary with the type of gun, but in 
no case is the pressure permitted to exceed 15 tons. In 
testing a sample of powder it is usual to begin by firing 
about one-half the full charge. The pressure and velocity 
thus obtained serve as a guide by which to work up to 
the required velocity and pressure, using Sarran’s 


formulz :— 

V_W ¢ P_@™ 3 

Vi (W4) & Pi (W?*) 3 
and frequently the second round shows whether the 
powder is likely to fill the specifications. 

The development of brown powder in the United States 
dates from 1884, and now the powders for all the new 
guns up to and including the 13in., have been deter- 
mined. The powder for the 4in. and 5in. is prismatic, 
but of a smaller grain than that for the heavier guns. 
Excellent ballistic results have been given by nitro- 
glycerine powders; but these powders are not yet con- 
sidered suitable for military purposes. The Leonard 
smokeless powder belongs to this class of explosives, 
and has been thoroughly tested at the proving ground. 
It comes in solid cylindrical sticks more or less pliable, 
and is of a brownish colour. Table I. gives the result of 


TABLE I.—Leonard Smokeless Powder, 














Weight. " Chamber 
Gun. LV. 

Charge. Projectile. — 

Ib. lb. it. s. tons, 

din, R.F.G. ... 7 33 2054 7°9 

ll 33 2537 14°2 

12 33 2736 17°7 

85 250 2650 14°8 


Sin. B.L.R.... 





ssveral rounds with this powder. These powders are 
practically smokeless. The illustrations Figs. 7 and 8 
show the smoke clouds from a 6in. rifle firing the smoke- 
less and brown powder. The Leonard powder makes a 
very heavy report and causes the gun to become smoking 
hot. As arule smokeless powders do not foul the bore, 
but the excessive heat melts the rotating band on the 
projectile, thus causing the bore to become coated with 
copper. 

Projectile.—Projectiles are tested with reference to 
temper, toughness, action of band, shape of head for 
various work, character of flight, &c. About five or six 
years ago the Carpenter Steel Company of Reading, 
Penna, acquired the Firmini process, improved, as it is 
claimed, by Messrs. Firth and Co. of Sheffield, and acon- 
tract was made involving 200,000 dols. for projectiles 
from 6in. to 12in. inclusive. These shell were tested at 
the proving ground. The requirements for the three- 
pounder and six-pounder shell are that they must not 
only pass through 3in. and 4in. of wrought iron plates 
respectively without distortion or cracks, but must also 
break into a large number of pieces when burst. During 
the year a number of interesting shell tests occurred; 
these are partly shown in Table II. Besides these, com- 
parative tests were made in loading common shell with 
one large or a number of small burster bags, and without 
any bags at all. A much longer time was required to 
load the shell with small bags, less powder could be 
got into the shell, and there was very little practical 


different processes. 
given ‘ grou 


Armour Works, and shipped to the proving 


are marked two proposed points of impact, not less than 


that from the edges of the plate. 


shell was safely fired without using any bags at all. 

Armour trials—Armour plates and gun shields are 
tested for resistance to penetration when treated by 
The severest test is, of course, 
imposed upon nickel steel ‘‘ Harveyised.” These tests 
are for acceptance and premium. A plate from any 
” is selected by the Inspector at the 
ground, 
where it is prepared for ballistic test in the following 
manner :—The plate is bolted to a wooden backing of 
suitable thickness, by bolts of the same kind as are to be 
used on shipboard. Near the centre region of the plate 





34 calibres apart of the gun to be used, and not less than 
The low velocity, or 





no cracks from the point of impact to the edge of the 
plate, or from one edge to another through the entire 
thickness of the plate. The second shot is fired with a 
velocity—De Warre—for a plate 15 per cent. thicker 
than the test plate, and the requirement is that neither 
the projectile, nor any fragment thereof, shall get through 
the plate and backing. 

Table III. exhibits some armour work done at the 
proving ground during the last year. 

The expense of testing heavy armour plate is very 
great. An 18in. plate, as it stands ready for trial at the 
proving ground, costs about 20,000 dols., or £4000, exclu- 
sive of the charge for shipment. To this must be added 


| the cost of shell and powder, which, for one round from 


a 13in. gun, amounts to about 700 dols., or £140. 
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first shot is delivered at the point of impact nearest the 
centre of the plate. The guns used for the acceptance 
test depend upon the thickness of the plate, and are 
established by order from the Bureau of Ordnance. In 
certain cases, the velocity is calculated by the De Warre 
formule for the penetration of steel plates and backing, 
and in other cases it is calculated by the Gavre formule. 
For nickel steel plates, oil-tempered and annealed, the 
acceptance test is:—(1) One shot with the velocity 
established by the Gavre formula for a plate equal in 
thickness to the plate under test, together with d6ins. 





| Kind. =| Cal. | 


ee a : : 
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Fig 2—RANGE BATTERY 


Test of fuses, primers and cartridge cases. — The 
action of fuses is observed with reference to their safety, 
liability to prematures in the bore, for sensitiveness in 
carrying a shell through a plate, and on impact with 
water. Primers are tested for certainty of fire, leaks, 
and liability of fouling or spiking the vent. Cartridge 
cases are tried for resistance to rupture, undue swelling, and 
ability to check gas. The general work of the station has 
been outlined, but in addition miscellaneous experiments 
are in progress all the time, such as the tests of different 
types of gas-check discs, modifications of breech 


TaBLeE II,—TZest of Steel Shell. 








Plate. 






























































oak backing. The requirements are that there must be 
no cracks extending from the point of impact to the edge 
of the plate, and at the same time through the entire 
thickness of the plate at the edge. (2) One shot with 
velocity established by the De Warre formula for a plate 
equal in thickness to the plate under test, together with 
36in. of oak backing for plates up to 13in. For plates 
of 16in. in thickness and upwards, the velocity is esta- 
blished by the Gavre formula for a plate 20 per cent. 
thicker than the plate under test, together with 36in. of 
oak backing. 

The premium test is also made by two shots. The 
first with a velocity—Gavre—for a plate 10 per cent. 





difference in the explosive effect. A large number of 





thicker than the test plate; in this case there must be 


Note to Tables II. and U1.—Appreviations; 8.V., striking velocity ; N.S., nickel stzel ; H.M.S., Harveyized nickel steel ; A.P., armour piercing 





Firm. oY. 1 i r= Result, 
| | | impact. Thick Kind. 
| in. | ft. secs. j ir 
Carpenter ... ... “4 Cast steel | s{— Normal; 4 N.S. ar agen. but —_ ye a - 
e a groove 4‘bin. deep, 13in, long, 10in. 
” AP, ” | 2004 | 30deg.| 12 ” { wide. Broke up. : : i 
? tyes - 10 | 1997 |35deg.| 12 x ls —* groove 7‘bin. deep, 18in, long, 12in. 
* ve = 6 | 2000 | Normal; 18 Harvey | Penetrated 3in, to 4in. Shell broke up, 
Taylor ... ..| Cast steel 8 | — 4 ‘ Nickel Sessshed. No penetration, 
Hadfield ... ... .../ A.P. 6); — | All steel | roke up. 
U.S. Projsactilu C». ...| Common Ie os | 38 | Wroughtiron| Got through. Broke up. 
Johnson w+ «| Castateelshot| 10 | 1570 n-. | ae 8. | Penetrated. Remained entire. 
7 12 | 1600 <n H.N.S. | Failed. 
| 12 | 1600 | 42 { Point fitted with steel cap which protected it, 
” oe wt ” | and age the om, Bisa 
| { Shell filled with gun-cotton. Burst on face 
Common 6 | 1250 ” | 7 N.S. 1. of plate without injuring it. 
TaBLeE I11.—Armour Trials at Indian Head. 
ae poo a le CaaS ae ee 
Projectile. | | oe a 
Description of Thick- ______| Striking | Plate | 
plate. ness [-_ ad velocity. | 3 Projectile. 
Kind. Cal. | Penetration Remarks. | 
in. AP, in. in. | 
Carved nickel steel 7 Carpenter 4 — me Uncracked Reboanded entire and uncracked, 
ae y 5 1 , 
se... 12 Holtzor 8 | 1678 wi a Broke up : . 
Pe sagt wopes 12 Carpenter 8 2004 — ” ” 
Carved N.S, ... 11} Holtzar : } bo Penatrated | Badly cracked nail , 
; 113 | | y set up, 
i 114 Carpanter 8 | 1534 | Uncracked Broke up. 
| |Penotrated plate 
” Peery | es 8 17864 i. a ” Stuck in plate. 
24in, ing | 
Curved H.N.S. 6 a : —_ | 2in, to 3hin. es aaatet on plate, with ogive welded on 
ee 6 | | 5 | plate, 
H.N.S. ... 3 3 | 1206 one No damage | Broke up. 
3 3 | — 
¥: 3 Ms 3 | 1800 | Penetrated | os 4 
’ 18 - 12 | pn | Just through Le ed Set up and distorted. 
18 12 | recke 
“i 17 . 12 1410 | io pa Broke up. 
se 
18 ee 12 1465 | ll i a 
12 1926 17 - ” 








mechanism, small arm barrels, and the effect of erosion 
upon the rifling when they are of different kinds of 
metal, &c., &c. One of the recent experiments was with 
six- pounder Driggs-Schroeder shell, fitted with percussion 
base fuses, and fired through armour plates, lin., 2in. 
and din. thick. It was found that when the shell was 
not fused it was exploded by the heat of impact. It is 
the intention to carry these tests to the heaviest calibree, 
and ascertain the relative efficiency of the explosives 
used as bursters when fired through armour, and 
determine the distance of the point of explosion beyond 
the plate. 

ee forms an important part of the work at 
the proving ground and is used almost daily to illustrate 
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scial reports of the inspector. Some of these 
pcos hs ioe a special interest. Fig. 9 is the dis- 
charge of a 10in. breech-loading rifle; the electric wire 
connected with the drop shutter of the camera was led 
across the muzzle of the gun; the picture shows the gun 
at the beginning of recoil. Fig. 10 is a photograph of the 
Grst round ever fired from a 1din. gun in the United 


States. 


, Proving Ground.—From 6in, C.P. Carriage No, 39 
Teh October 2nd, 1869. 


Fig. 6 
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Values of Ordinates.—a, 21869 ; B, 2080; c, 2059}; D, 19734; E, 1920; 
¥, 1866$; 0, 1600; 4, 1440; 1, 18863; J, 10134; mean, 1752°6. 

Round, 3; projectile, 1001b.; charge, 491b., 5.M.43; L.V., 1999 f.s.; 
pressure in bore, 14°3 tons. 

Scale 1°5in.=40001b., area of pistons, 37°70 equare inches; recoil» 
2°10ft.; total work in cylinders, 138,750 foot-pounds, 

Administration.—The proving ground is officered from 
the Navy, but the labour force is composed entirely of 
civil employés. It is under the direct control of the 
chief of the Bureau of Ordnance at the Department of the 
Navy in Wasbington. The present Inspector of Ord- 
nance in charge of the proving ground is Lieutenant 
N. E. Mason, United States Navy, whose long eervice in 
the Bureau of Ordnance has identified his name with the 
development of the new armament in the United States. 
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EXPERIMENTS ON LOCOMOTIVE BOILERS AT 
THE WORKS OF THE PARIS, LYONS, AND 
MEDITERRANEAN RAILWAY. 

By the late M. Henry. — (‘‘ Annales des Mines,” vol. vi., 1894, 

Parie, Summarised by Mr. Bryan DONKIN,) 


Part III,—Serve Tubes. 


Tue third part of the experiments deals with locomotive 
boilers having Serve or ribbed instead of plain tubes, to 
increase the heating surface in contact with the gases. If 
the passage of heat through the tubes of a boiler be con- 
sidered, it will be found that the heat is transmitted with 
much greater difficulty from the gases to the metal than 
from the metal to the water, and the author is of opinion 
that the heating surface of the metal should, therefore, be 
increased as much as possible. The object of the experiments 
was to determine whether Serve tubes had the same evapora- 
tive value as longer plain tubes. If this were the case the 
boiler might be reduced either in weight with the same 
evaporative power, or the evaporation increased without 
adding to the weight. A preliminary trial was made, there- 
fore, on & goods locomotive fitted with Serve tubes, and the 
annual coal consumption of this engine compared with that 
of two other locomotives with new plain tubes of brass and 
iron respectively. All three had tubes 14ft. long and 1,°,in. 
diameter. The three locomotives were similar and used for 
the same work, and other conditions were the same. After 
ten months it was found that the fuel consumption of the 
locomotive with Serve brass tubes gave an advantage of 
4:3 per cent. over the plain brass tubes, and 7°3 per cent. 
over the plain iron tubes. The Serve tubes were at first 
cleaned with brushes, but afterwards with a steam jet, to 
remove the ashes. Later experiments proved that a still 
greater saving might have been effected if the Serve tubes 
had been from 9°8ft. to 11:5ft., instead of 14ft. long. It is 
under these conditions that the greatest economy with this 
kind of tube may be realised. 

Experiments similar to those described in Part I. were 
then undertaken to determine the best arrangements to be 
adopted for Serve tubes. It will be remembered that in 
those tests the consumption of fuel, total water evaporated, 
and evaporation of water per pound of fuel, were determined 
with different draughts, lengths of boiler tubes, and arches. 
The present trials were on the same lines. One series was 
made with a boiler containing 185 brass Serve tubes 1,°,in. 
diameter, and @ second with 113 brass Serve tubes 2,’,in. 
diameter. The area of the grate in contact with the 
combustible was 25 square feet; the grate heating sur- 
face was 108 square feet with a short brick arch 4ft. long, 
and 152 square feet with a Tenbrink water arch. Only these 
two t of arch were tested. The lengths of the tubes were 
respectively 13ft., 11°5ft., 9°S8ft., 8-2ft., and 6°5ft. Shorter 
lengths were used than in the previous experiments, because 
the heating surface with Serve tubes is greater. Five 
draughts were adopted, namely, lin., 1#in., 3in., 4in., and 4¢in. 
With each diameter of tube, 1,°,in. and 2,5,in., fifty experiments 
were made. The stoking was regulated by means of the 
electric bell marking the fall in temperature, as already 
described. As the temperatures in the smoke-box fell more 
slowly after the m um was reached with Serve than 
with plain tubes, it was necessary to render the electric 
apparatus more sensitive. The results obtained are 
graphically represented and plotted on curves, the abscissz 
showing the length of tube, and the ordinates the combustible 
burnt, and water evaporated per hour, pounds of water per 
pound of fuel, and temperature in the smoke-box for the five 
different draughts. e five curves follow with great 
regularity one above the other as the draught increases, 
irrespective of the diameter of the tubes or type of arch used, 
and are always highest for the greatest draughts, 

The tables are calculated for all the various heads given in 
Part I. Other conditions being the same, the quantity of 
coal burnt varied with the type of arch, and always increased 
with the draught. The smallest consumption was 743 Ib. per 
hour with a brick arch, and lin. draught; the highest 
2475 — hour with the same arch, and 44in. draught. It 
increased as the tubes were shortened from 13ft. to 6:5ft., 
but less with tubes of the larger diameter. With tubes 1,°,in. 
diameter the increase was 15 to 20 per cent. when the length 
of the tubes diminished from 11°4ft. to 6°5ft., whatever the 
draught. The increase in the consumption was about 
doubled when the draught rose from lin. to 4in. With tubes 
2,';in. diameter, ins' of 1,/,in., combustion increased from 
20 to 30 per cent. when a brick arch was used. 

With regard to the water evaporated per hour, the Tenbrink 
was slightly superior to the brick arch. The quantity 
in as the length of tubes diminished, and was about 





double when the draught was increased from lin. to 4¢in. 
Tubes from 8ft. to 9°8ft. long gave the best results. The 
smallest quantity evaporated was 7400 lb, with lin. draught, 
& brick arch, and tubes 11°5ft. long; the largest 18,796 lb., 
with 4#in. draught, a Tenbrink water arch, and tubes 9:S8ft. 
long. The higher the draught the more water was evapo- 
rated; it was nearly 100 per cent. more with a 4in. than 
a lin. draught, and greatest with tubes of the larger dia- 
meter. The effect of the length of the tubes was very marked, 
whatever the draught, with tubes 1,,in. diameter, but it was 
less perceptible with tubes 2,°,in. diameter. 

The quantity of water evaporated per pound of fuel was 
greater with a Tenbrink than a brick arch, and the shorter 
the tubes and greater the draught, the more marked was 
the superiority of the Tenbrink, especially with tubes of larger 
diameter. The shorter tubes and larger draught gave, however, 
a minimum evaporation of water per pound of fuel in both 
cases. The largest quantity was 9:9 1b. with a lin. draught, 
brick arch, and 11°4ft. length of tube; the smallest 7°61b., 
with the same arch, 4fin. draught, and 8ft. length of tube. 
The longer tubes in every casegave the best results. With tubes 
1y;in. diameter, the pounds of water evaporated per pound 
of fuel were 6 to 8 per cent. less with tubes 6-5ft. than with 
tubes 11°4ft. long, according to the draught; but the differ- 
ence was less with longer tubes. With tubes of the larger 
diameter the a diminished much more rapidly 
with the shorter tubes and a brick arch, and was 10 to 14 per 
cent. less when the tubes were 8ft. than when they were 13ft. 
long. It was also greatly reduced as the draught increaced, 
especially with short tubes 2,°,in. diameter. The Tenbrink 
arch gave a reduction of 10 per cent., and the brick arch of 
13 per cent., in the water evaporated per pound fuel, when 
tubes 8ft. long and 2,°,in. diameter were used. 

The quantity of clinker produced varied slightly with the 
type of arch and length of tube, but was always much greater 
with increased draught. The efficiency of combustion was 
calculated, as before, by analysing the garces, and determin- 
ing the amount of CO. In this respect the effect of the 
Tenbrink and the brick arch was about the same with Serve 
tubes of 1,°,in. diameter. With tubes 2,°,in. diameter the 
Tenbrink arch was superior. The volume of air required for 
combustion did not vary much, and was little affected by 
differences in the length of tube, draught, or type of arch. 
It was about the same as the quantity determined by 
theoretical calculation. The temperatures of the gases in 
the smoke-box, which are carefully plotted in the original 
paper, were somewhat lower with the Tenbrink than with 
the brick arch, but these temperatures always increased in 
proportion to the draught, and also increased witb the shorter 
tubes. With tubes 1,°;in. diameter the temperature rose 50 
to 70 per cent. when the length of the tubes was reduced from 
11°4ft. to 6°5ft., and the increase was 48 per cent, with the 
Tenbrink and 45 per cent. with the brick arch, and with 
tubes 2,°,in. diameter. The highest temperature was 
874 deg. Fah. with tubes 8ft. long, 2,°,in. diameter, and 
4tin. draught; the lowest 424 deg. Fah. with tubes 11°5ft. 
long, 1,°,in. diameter, and lin. draught, a brick arch being 
used in both cases. 

The use of the Tenbrink arch gave an economy of heat 
slightly superior to that with the short arch, and this advan- 
tage was greater with tubes 2,',in., than with tubes 1,°in. 
diameter. The proportion of heat utilised in the steam 
diminished as the draught was increased, and the length of 
the tubes reduced. The heat carried off in the gases of com- 
bustion was always greater the shorter the tubes. With 
tubes 1,°,in. diameter, a brick arch, and 3in. draught, it was 
58 per cent. greater with tubes 6:5ft. than with tubes 11: 4ft. 
long, and increased from 30 per cent. to 40 per cent. when 
the draught was raised from lin. to 44in. The heat lost by 
radiation increased as the tubes diminished in length, and 
was greatest with tubes of the shortest length and largest 
diameter. With tubes 2,',in. diameter it also increased with 
the draught. The largest quantity lost in this way was 
15 per cent. with 4fin. draught and tubes 2,',in. diameter; 
the smallest loss by radiation was 2:2 per cent. with 3in. 
draught and tubes 1,°,in. diameter, the length of the tubes 
being uniformly 8ft. The author sums up the distribution 
of heat in the following way:—With tubes 11:4ft. long: heat 
not developed, 74 per cent.; heat in the steam, 794 per cent,; 
heat lost to the gases, 94 per cent.; heat lost by radiation, 
34 per cent. With tubes 6:5ft. long: heat not developed, 
8 per cent.; heat in the steam, only 734 per cent.; heat lost 
to the gases, 14 per cent.; heat lost by radiation, 44 per cent. 


Brass SERVE AND Brass Priain TuBEs. 


Comparisons were next made between brass Serve and brass 
lain tubes, the working conditions being varied in the follow- 
ng way :—In the first set the same draught was used through- 
out, and the length of the tubes varied within certain limits ; 
in the second the same quantity of water was evaporated 
with the different kinds of tubes; and in the third short Serve 
and plain tubes of equal lengths, diameters, and draughts were 
com; . Taking first the ~—_v with equal draughts, 
the length of the tubes was 13ft. with plain tubes 1,,in. 
diameter, 8ft. with Serve tubes of the same diameter, and 
9°8ft. with Serve tubes 2,;in. diameter. These are the 
lengths found throughout the trials to evaporate the maximum 
quantity of water for tubes of these respective diameters, as 
will be seen by a reference to the figures given in Parts I. and 
IIT, All the tubes were of brass, and a brick arch was used. 
The quantity of fuel burnt per hour was 9 to 10 per cent. less 
with Serve than with plain tubes 1,°,in. diameter, and 
5 to 6 per cent. more with Serve tubes 2,',in. diameter. The 
quantity of water evaporated per hour was 7 per cent. 
less with a lin. draught, and 5 per cent. less witha 3in. draught 
with Serve than with plain tubes 1,°,in. diameter. With Serve 
tubes 2,°,in. diameter the evaporation was increased from 3 per 
cent. to 5 per cent., according to the draught. The pounds of 
water evaporated per hour per pound of fuel were from 4 per 
cent. to 5 per cent. more with a 3in. draught, and Serve 
instead of plain tubes 1,°,in. diameter. When the plain tubes 
were replaced by Serve tubes 2,°,in. diameter, the quantity 
was 2 per cent. less. 

With a lin. draught the estes of clinker was doubled 
with Serve tubes of either diameter as compared with plain 
tubes, but the greater the draught the more rapidly the pro- 
portion diminished. With plain tubes the amount of clinker 
was doubled for a 2in. and quadrupled for a 3in. draught. 
The quantity of air required and the imperfect combustion— 
amount of CO—were not affected by the diameter of the 
tubes or their type, either plain or Serve, but depended on 
the stoking. The temperature of the gases in the smoke-box 
was from 13 cent. to 18 per cent. less with Serve than 


with plain tubes 1,°,in. diameter; the difference was more | _4 


marked the larger the draught. With Serve tubes 2,',in. 
diameter, it was about the same as with the agen tubes. 
The boiler efficiency was practically the same in all three 





kinds of tubes, The heat lost to the gases of combustion is 
— less with Serve than with plain tubes 1,°,in. diameter, 
the difference varying from 8 per cent. to 14 per cent.; with 
Serve tubes 2,',in. diameter it was 4 per cent. to 8 per cent. 
The heat lost by radiation was also less, especially with the 
smaller Serve tubes. 

The next set of comparisons were on the basis of equal . 
quantities of water evaporated per hour, and equal heating 
surfaces for brass Serve and plain tubes. Taking both 1,,in. 
diameter, it was found that the draught increased ag the 
length of tubes was reduced. It rose from 7 per cent. to 
18 per cent. when the Serve tubes were shortened from 11ft. 
to 8ft., and the plain tubes from 19ft. to 14ft., and was 
15 per cent. with still shorter tubes. The quantity of 
water evaporated per hour per pound of fuel was ey 
the same for both sets of tubes. Other conditions being equ 
therefore, Serve tubes give the same evaporation per pound 
fuel as plain tubes of the same diameter, but require a 
slightly larger draught. Comparing plain tubes 1,%,in. 
diameter and 19ft. long with Serve tubes 2,',in. diameter 
and 13ft. long, the draught diminishes 27 per cent. with the 
Serve tubes, but the diminution is less in proportion as the 
length of the tubes is reduced, and is only 7 per cent. with 
Serve tubes 8ft. and plain tubes 13ft. long. The water 
evaporated per hour per pound fuel is 3 per cent. to 5 per 
cent. less with Serve tubes—2,5,in. diameter—when reduced 
from 13ft. to 8ft., than with plain tubes 2,°,in. diameter, when 
their length is diminished from 19ft. to 13ft. Comparing 
Serve tubes 1,°,in. diameter and 8ft. long, and the same tubes 
2,°;in. diameter and 8-6ft. long—there being the lengths of 
tubes evaporating 11,800 lb. water per hour with there 
diameters—the draught was found to diminish 19 per cent. 
with tubes of the larger diameter, and the water evaporatcd 
per hour per pound of fuel 8 per cent. The author attributes 
this to the fact that the central stream of gas does not easily 
transmit its heat to the metal in tubes of the larger diameter. 
With equal heating surfaces and equal evaporation, less 
draught is required in the larger tubes, and the quantity of 
water per pound of fuel is also less. 

Lastly, brass Serve tubes are compared with brass plain 
tubes, both being 1,°,in. diameter, and the same draught and 
a brick arch being used in both cases. The lengths tested 
were 9°8ft, and 11°5ft. The comparison shows what would 
be the result if Serve were substituted for plain tubes of equal 
diameters, without altering the other parts of the boiler. 
With tubes 9-8ft. long, the Serve tubes increase the heating 
surface 76 per cent., diminish the quantity of water evapo- 
rated per hour from 3 per cent. to 6 per cent., and increase 
the quantity evaporated per pound of fuel from 19 per cent. to 
21 per cent. With tubes 11-5ft. long, the heating surface is 
also increased 76 per cent., the water evaporated per hour is 
9 per cent. to 14 per cent. less, and the amount evaporated 
per pound of fuel is 13 per cent. to 16 per cent. more. The 
actual quantity was about 9°81», for both lengths of Serve 
tubes. 

From these experiments the author draws the conclusions 
that if Serve tubes are used, locomotive boilers may be made 
considerably shorter without diminishing the total water eva- 
porated per hour or the pounds of water per pound of fuel. If, 
instead of plain tubes 13ft. long, Serve tubes 8ft. long, of the 
same diameter, namely, 1,°,in., were used, the weight of the 
engine would be diminished about two tons. For the same 
length of tube, namely, 9°Sft., and same diameter and 
draught, the pounds of water evaporated per pound of fuel 
were §°21b. with plain and 9°8 lb. with Serve tubes, showing 
a considerable advantage for the latter. If Serve tubes 2,',in. 
diameter and 9°Sft. long were substituted for plain tubes 
1,,in. diameter and 13ft. long, the weight would reduced 
1} tons. When the length of the tubes is made to corre- 
spond with the maximum evaporation, the total quantity of 
water in the boiler is much less with tubes of the smaller 
diameter. 

It must not be forgotten that the results obtained with the 
experimental stationary boiler are a maximum, and cannot 
be quite realised with running locomotives, whether plain or 
Serve tubes be used. The Paris, Lyons, and Méditerrance 
Company have a certain number of locomotives running at 
the present time—1894—with steel Serve tubes 2,',in. dia- 
meter, but the consumption, evaporation, &c., of these and 
of the brass tubes in use a few years ago have not yet been 
accurately compared. 

The results of the experiments here described are shown by 
the adoption by the company of iron Serve tubes with brick 
arches for the boilers of all locomotives constructed or 
remodelled within the last three years. In some, in order to 
utilise the original boilers, the tubes are 1,°,in. diameter and 
8:2ft. long. Where the total volume of water in the boiler 
was found insufficient, the best results were obtained by 
replacing these tubes with others 2,',in. diameter and 11ft. 
long. In all the newest engines the Serve tubes are 2,',in. 
diameter and 10ft. long. 

These experiments are probably the most complete that 
have ever appeared on stationary locomotive boilers, and 
afford valuable evidence of the relative advantages of plain 
and Serve tubes of different lengths. 








CATALOGUES. 


CHAPMAN AND HAL, Limited, London. Catalogue of Modern 
Scientific Publications and Works on Art, Technology, and other 
kindred subjects, including Publications of Messrs, Wiley and 
Sors, New York, for whom Messrs, Chapman and Hall, Limited, 
are sole agents in Great Britain, the Coloniee, and Continent. 

Johnson and Phillips, London and Charlton. [Illustrated Cata- 
logue of Cable-making and Wire-covering Machinery. This is a 
well got-up Catalogue and is, as far as we know, unique as regards 
the class of machinery dealt with. The illustrations are all taken 
from photographs of actual machines, and the printing throughout 
is excellent. We must, however, raise our objection to the 
expansive shape of the book, which is objectionable on the shelf. 
The name is on the back of the binding, which is quite as it 
should be, 











WHITWORTH SCHOLARSHIPS.—Mr, Arthur Henry Barker, B.A. 
B.Sc., who heads the list just published of successful Whitworth 
scholars, was born at Pontefract in 1870. He received his early 
education at the Priory School—Rev. Jos. Moffett—from which he 
obtained a scholarship at the Yorkshire College, Leeds, where he 
remained two years. He then gained another scholarship at the 
University College, Aberystwitb, where he remained three years. 
While there he took the B.A. degree—London—in 1889, He 
subsequently entered the os works of Messrs. H. Berry 
and Co, and Messrs, Hudswell, Clarke, and Co., of Hunslet, Leeds, 
and continuing his studies in his spare time, took the B.Sc.—London 
egree in 1891. He afterwards became assistant in the York- 
shire College Engineering Department under Professor Goodman, 
A.M.LC.E. Last year he headed the list of national scholars, 
which appointment, however, he did not accept. 
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FITTING MACHINERY IN SCREW STEAMERS. | foundation whereby upon a minimum weight of material | double bottom under her engines requires considerable 


No. I. 


TrextT-Books and treatises on engineering supply in- | 
formation up to a certain point. There is a total absence | 
of book information on a variety of subjects beyond that 
point. 

We believe that it is possible to supply the deficiency | 
—in some measure, atall events. We cannot attempt to | 
cover the whole ground. We commence this week the | 
publication of a series of articles, which will, we believe, be | 
found to possess much interest and value, dealing as they | 
do with very important mechanical engineering opera- | 
tions concerning which nothing complete has as yet | 
been written or published. It is easy enough to find in | 
text-books and treatises instructions as to the designing | 
and proportioning of marine engines and boilers. In a/| 
word, the student is told how marine engines and boilers | 
ar3 made; but there is silence as to the method em. | 
ployed in putting the boilers and machinery into a ship. | 
That machinery is useless on shore; its erection in the 
ship is a much more serious matter than authors seem to 
think. How serious and important, and how great is the 
demand for practical mechanical engineering knowledge 
of a very high order, will be realised by those who read 
with care, and a desire to profit by them, the articles of 
which we publish now the first. 

In the course of the present and several succeeding 
papers it is proposed to describe in a sufficiently detailed 
manner the whole course of procedure commonly adopted 
in fitting a marine engine into its place on shipboard. 

It will be assumed that the engines are erected in the 
shop, and the boilers ready for lowering into the places 
allotted for them in the vessel. The vessel to be engined 
is supposed to be under the sheer legs or crane, and we 
are to proceed to put the engines and boilers correctly into 
their positions, secure them, and ultimately test their 





efficiency on the measured mile. 

But, before entering upon a description of these several 
operations, it will perhaps be desirable to say something | 
about the hull of the vessel to be engined, more par- | 
ticularly in regard to the measures usually taken with a 
view to providing a sufficiently rigid foundation upon 
which powerful propelling machinery may rest, and to 
which it may be efficiently attached. 

Modern developments in steamship construction have 
tended to simplify the arrangements in the engine-room 
for attaining the desired rigidity of structure under the 
machinery. The cellular system of double bottom con- 
struction, now so usual in ocean steamers, lends itself 





admirably to the marine engineer in affording an ideal 


reverse fi 3. 


Yao 


| the stresses set up locally by the propelling machinery | additions to be made to it before an equal degree of 


Double reverse frames. 





s 
SOLE PLATE RESTING DIRECTLY ON INNER BOTTOM 


may be distributed over the entire structure. The 
ordinary framing of a steel steamer which has not a 


| 


efficiency can be attained. The most usual case met 
with in actual practice is that in which the sole plate of 
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the engines rests directly upon the plating of the inner | i 
| water-tight tank top in the first instance, as may be 


bottom, and is attached thereto by the holding-down 
bolts. Figs. 1, 2,3, and 4 of the accompanying illustrations 
show such a case. In this instance the form of double 
bottom construction is that of solid floors at alternate 
frames only, the longitudinal girders being continuous. 


the other hand, it gives greater difficulty in securing a 


| imagined in view of the number of surfaces in contact at 


The intermediate frames are then formed, as shown in| 


Fig. 4, throughout the cargo holds and in the stokehold, 
except at immediately under the boilers. 


But under the | 


engines and thrust block every floor is solid, as shown in | 


Fig. 2 below, and, moreover, has double reverse angles on 
its upper edge. A reference to Fig. 3 will show how further 
solidity is given to the structure at this part by increasing 
the thickness of the inner bottom plating. In the cargo 
holds of this vessel the inner bottom is .%jin. thick, 
with a i9in. strake at middle line; but under the 
engines, the portions of the inner bottom, to which are con- 
nected the sole plates of the engines, are made lin. thick, 
and the remainder in. and 4in. in thickness. An increase 
to }$in. is made under the boilers merely to provide for 
the greater rate of corrosion which occurs at that part. 
The additional solid floors and an increase in their thick- 
ness are also due to similar reasons. The position and 
form of the boiler stools are indicated by Figs. 3 and 4. 
The type of cellular double construction, shown in 


the rivet holes. Probably the chief reason in any case 
for adopting the arrangement shown in Fig. 6 is to avoid 
making new patterns for casting engine pedestals when 
otherwise suitable patterns are in stock. It will be 
evident that the built-up support above the double bottom 
involves a great addition of weight, which is avoided by 
the other method. 

We have now to consider the measures adopted for 
supporting the engines in a vessel not fitted with a 
double bottom. Fig. 9 shows two half sections of such a 
vessel—one half being at a cargo hold and the other 
under the engines. As will be seen, all that is done is to 
increase the depth of the floors to the level of the engine 
side plate, cutting slots in them, of course, to allow the 
two deep girder keelsons of the vessel to pass continu- 
ously through. Double reverseframes are riveted to the 
upper edges of these deep floors, as shown by Fig. 8, 
and a stout plate is riveted to the reverse frames for 
receiving the holding-down bolts, as shown in Figs. 8, 
9, and 10. 

There is no want of strength or solidity in this mode of 
forming an engine seating; but, like that shown in 
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Solid floors at alternate Frames. 


SOLE PLATE RESTING ON INNER BOTTOM 


section by Figs. 2 and 4, is now not so usual as that 
shown in Fig. 6, wherein solid tioors are fitted at every 
frame throughout the entire length of the vessel. It 
must be remembered, however, that the three intercostals 
between the floors on each side shown in that sketch are 
fitted under the engines cnly ; elsewhere one intercostal 
is fitted on each side. The amount of material under 
the engines and the stiffening which it affords are 
therefore about the same in the two cases shown by 
Figs. 2and 6. But in Fig. 6 something else is indicated, 
which, it should be understood, has no necessary connec- 
tion with the system of cellular bottom construction 
adopted in that instance. The mode of framing the 
double bottom is, in fact, that most commonly in vogue, 
being the least expensive as well as the simplest to con- 
struct. The erection above the double bottom for sup- 
porting the engines is such as is sometimes preferred to 
the direct attachment to the inner bottom shown in Fig. 2. 
It has the advantage of in no way disturbing the water- 
tightness of the ballast tank under the engine after it has 
been tested and found satisfactory. Ordinarily, after the 
double bottom in the engine-room has been made most 
scrupulously water-tight and tested under pressure by 
the shipbuilders, the engineering department sets 
industriously about riddling it with holes to receive the 
holding-down bolts. Despite the care generally exercised 
in fitting these bolts and placing washers and grommets 
under their nuts, leakage has been found to occur in a 
ballast tank which was quite tight when it left the builder's 
hands. The method of supporting and securing the 
engines shown in Fig. 6 avoids this trouble, although, on 


Figs. 5, 6, and 7, it involves a considerable local addition 
of weighty material, and consequently additional cost. In 
every case—whether the methods just referred to or 


‘that shown by Figs. 1, 2, and 3, are adopted—some extra 


material is required as compared with other parts of the 
vessel, but the greatest simplicity is, without doubt, 
attained in the common practice illustrated in section by 
Fig. 2. Our engravings may be regarded as working 
drawings, and are reproduced from the drawings of work 
actually carried out. 








THE TRADES UNION CONGRESS. 


Tue twenty-eighth Trades Union Congress commenced at 
Cardiff on Monday, and continued during the week, under 
the presidency of Mr. John Jenkins, J.P., a councillor of the 
borough, chairman of the Trades Council, and secretary of 
the Associated Shipwrights’ Society of the Bristol Channel. 
The delegates present numbered 321, from eighty-six trade 
societies, as compared with 378 from 179 societies at Norwich 
last year. The Cardiff meeting derives more than usual 
interest from the fact that it was to be the battle ground 
between the Old and New Unionists. The Parliamentary Com- 
mittee had within the twelve months devised a new constitu- 
tion, which it was known beforehand was to be vigorously 
opposed by Mr. Keir Hardie’s adherents; and on this and 
other matters on a voluminous agenda paper the older and 
staider organisations threw down the glove to the combined 
Socialists and the Independent Labour Party. 

The struggle of the Old Unionists with the younger 
Collectivist section of the Congress gave the keynots to a 





large portion of the President’s address, and from the inter. 
ruptions he received, it was evident that there was a con. 
siderable and vehement minority of Mr. Hardie’s followers 
present, After referring to the result of the recent election 
the President said they hoped and expected much in the 
interests of labour from the new and powerful administration 
now in office, and he promised on behalf of trade unions the 
fairest consideration for the legislative schemes which Lord 
Salisbury’s Government, with its professedly reforming con. 
tingent, were pledged to bring in. There was a general 
admission that the majority of 152 was largely due to tho 
labour vote. He did not challenge the right of the workmen 
to dispose of their franchise as they deemed wisest. He on] y 
mentioned the fact to emphasise the obligation the Govern. 
ment was under to the industrial voters, and to insist that 
Ministers should give no stinted share of their time to the 
interest of that class to whom their return to office was 
chiefly due. As to the failure to secure in large measure the 
direct representation of labour, while all other sections of the 
community fought for what they considered to be their prin. 
ciples, it was left to the workmen to exhibit a faithlessness 
to themselves and their order, and to rejoice in the betrayal 
of their own advocates. The Independent Labour Party 
claimed to be the champion of trade unionism. Whether 
the Congress would think it worth while to correct that asser- 
tion it was not for him to say. It might be sufficient that 
the trade unionist voters in the places wooed by those can. 
didates repudiated them at the polls. The independent 
Labour men only received 25,049 votes out of an aggregate of 
347,896 in twenty-eight constituencies, or one out of every 
fourteen voters on the register. Was it possible to con- 
ceive a greater exhibition of impotence, or a smaller 
justification for the pretension to speak and act in tho 
name of universal labour? If he ventured to form a 
judgment upon the character of that organisation from 
its public performances he must reluctantly conclude that 
its name was misleading, and that it was an anti-Labour, 
anti-Trade Union movement. The President went on to urge 
the absolute necessity of some method of organising Trade 
Union voters throughout the country in support of the 
decisions of the Congress. While not prejudging the 
promised legislation of the Conservative Government, they 
were aware that upon such important measures as the 
Employers’ Liability Act, Eight Hours’ Day, Manhood 
Suffrage, Registration Reform, and the Payment of Members, 
the published opinions of the party in power were funda- 
mentally opposed to those of the Congress. Besides the 
measures enumerated in the Congress programme there were 
urgently needed political reforms. Over two million men— 
he said nothing of women—in these islands were still vote- 
less; and their duty as fellow-workmen pointed in one 
direction—they must unceasingly press upon ministers and 
Parliament the justice of speedy legislation in the direction 
indicated. 

The vote of thanks to Mr. Jenkins, though passed 
unanimously, was accompanied by strong expressions of 
dissent from members of the Keir Hardie section, Mr, 
P. Curran (London) proposing that the passages reflecting 
on the Independent Labour Party should not be pub- 
lished in the Press. The rest of the day was occupied 
in a heated and, at times, bitterly personal debate upon 
the action of the Parliamentary Committee in framing 
and issuing new Standing Orders revising the constitution 
and rules of procedure of Congress. The new ordinance, in 
brief, disqualifies Trades Councils as such to send delegates 
to the annual conferences, and restricts the representation 
exclusively to men actually working at their trade and elected 
by their societies, together with the paid officers of the 
organisations. It was pointed out by Mr. John Burns—who 
would himself be excluded from Congress, as neither working 
at his trade nor a paid officer of his society—that the object 
of the reform was to make Congress the mouthpiece of the 
real workman and no longer the common platform for the 
faddist, the professional agitator, the man who made the 
cause of labour ridiculous by his fanciful nostrums. The 
Congress, as Mr. Burns phrased it, more suo, was to be in 
living touch with the trade unionism of the day, not a “ pan- 
jandrum of picturesque personalities,’ not ‘the abode of 
canvassera for sewing machines, betting men, public house 
keepers, and blackleg journalists.’’ The chief contention 
of the opponents of the Parliamentary Committee was 
that that body was unauthorised to effect such a revo- 
lution in the machinery of the Congress; that the new 
rules were only passed by the casting vote of the chair- 
man; that they ought to have been submitted to the 
approval of the Congress before being enforced ; and that by 
taking the matter into its own hands the Committee 
had been undemocratic, unconstitutional, autocratic, and 
tyrannous. But the real reason for the great heat which was 
displayed for hour after hour of a strenuous fight was the 
clear understanding on both sides, though the fact was 
studiously concealed in the speeches, that the revision of 
the constitution was a direct shot at the Independent Labour 
Party and the leaders in the Collectivist movement. Mr. J. 
Havelock Wilson, M.P., Mr. P. Curran, Mr. Ben Tillett, and 
Mr. H. Broadhurst, M.P., were the leaders of the attack on 
the Parliamentary Committee, though the latter spoke rather 
on the matter of form than the question of principle. The 
protagonists on the other side were Messrs. Burns, M.P., 
Cowey, Inskip, Mawdsley, and D. Holmes, the chairman of 
the implicated body. The division was taken, after a 
tumultuous protest and a scene of great disorder, under the 
new Standing Orders, which counts the votes by the number 
of men each delegate represented, instead of by a show of 
hands. The result was :—For the new rule, 604,000 ; against, 
357,600; majority, 247,000. 

On the Wednesday morning an attempt to re-open the 
question, by questioning the accuracy of the minute, was 
pa overruled, and Congress commenced the actual 

usiness of the meeting with the Parliamentary Committee's 
report of its twelve months’ work. Discussion arose on 
several points, and was carried on at some length in reference 
to Government contracts and low wages in Government yards. 
Mr. 8. Woods said the cause of complaint rested with the 
permanent officials, and until Trade Unions could influence 
those gentlemen they would not get what they wanted. Mr. 
John Burns confirmed this, adding that, with so few Labour 
members in the House of Commons, it was surprising that 
they had been able to accomplish so much at Woolwich and 
elsewhere. He thought Government ought to undertake its 
own printing work and get rid of contracts altogether. They 
ought to put pressure on their members of Parliament to 
help the Labour members in this matter. He learned that 
at the last Cardiff election some charlatan placarded the 
town with the cry of “ British Boilers for British Ships.” 
Would Mr. J. M. Maclean carry out the promise, and woul 
the local Trades Council see that he did so? In the end 
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this addition was made to the report: ‘‘ And we regret that 
the Government have not been able to see their way to pay 
the Trades Union rates of wages.” 

The reference in the Parliamentary report to the 
unemployed question was also debated, and Mr. Macdonald, 
London, strongly condemned the Committee’s inaction. He 
moved an amendment, which was simply a reaffirmation of 
the notorious ‘ Collectivist ’ resolution of Mr. Keir Hardie 
at the Norwich meeting, in favour of the nationalisation of 
land and “all the means of production and distribution.” 
A notice is on the agenda for the rescindment of this resolu- 
tion, and another indication was given of the relative strength 
of Old and New Unionism by the rejection of Mr. Macdonald’s 
amendment by 607,000 to 185,000 votes. . 

The Parliamentary Committee’s programme, which includes 
all the notices of motions and amendments, fills a pamphlet 
of thirty-one pages, and relates to thirty-eight separate sub- 
jects. As the consideration of this lengthy list did not 
practically begin until Thursday, the experience of former 
Congresses appears likely to be repeated, and many questions 
set down for discussion will probably have to be left over 
through lapse of time. 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 


Tue following is the programme of the annual general 
meeting, to be held in North Staffordshire :— 


WEDNESDAY, SEPTEMBER 18TH, 1895. 

11.30 a.m,.—Annual general meeting in the Large Hall at the 
headquarters of the 1st Shropshire and Staffordshire Artillery 
Volunteers, Victoria-square, Shelton. The secretary will announce 
the officers for the ensuing year and read the sixth annual report 
of the Council, An adjournment will be made from 2 to 3 p.m., 
for luncheon at the Victoria Hote), Victoria-square, Shelton ; 
charge, 23, 64, each. 

The following papers will be read or taken as read :— 

‘The Depth to Productive Coal Measures betweer the Warwick- 

ry and Lancashire Coalfields,” by Mr. Charles E, Da Rance, 


‘*Gold Mining in Nova S:otia,” by Mr. F. H. Mason. 

The Use of Steel Girders in Mines,” by Mr. E. Thompson. 

‘*Economic Minerals of the Province of Oatario, Canada,” by 
Mr. Wm. Hamilton Merritt, F.G.S.. M. Am. Inst. M.E. 

“Tho Blasting Efficiency of Explosives,” by Bergassessor 
Winkhans, 


The following papers will be open for discussion :— 

‘* Mining Explosives,” by Professor Vivian B, Lawes, 

“The Shaw Gas Tester for Detecting the Presence and Per- 
centages of Fire Damp and Choke Damp in Coal Mines,” &:, by 
Mr. Jogeph R. Wilson, 

‘Investigations on the Composition, Occurrence, and Pro- 
perties of Black Damp,” by Messrs. W. N. Atkinson and J. S. 
Haldane. 

‘* The Change of Composition Produced in Air by Flames and 
by Respiratiop,” by Professor Frank Clowes, 

‘*The Limiting Explosive Mixtures of Various Combustible 
Gases with Air,” by Professor Frank Clowes, 

**Samp’iog,” by Mr. T. Clarkson, 

‘* The Gold Milling Process at Pestarena, Italy,” by Mr. A. G. 
Charleton. 

‘*The MacArthur-Forrest Process,” by Mr. John McConnell. 

‘*Remarks on the Banket Formatioa cf J 2hannesburg, Trans- 
vaal,” by Mr. A. R. Sawyer. 

‘*The Occurrence, Mode of Working, and Origin of Petroleam 
in Lower Alsace,” by Dr. L. van Werveke. 

‘‘The Magnetic Survey of Great Britain,” by Prof. A. W. 
Riicker, 

“The Copper and Tin Deposits of Choté-Nagpore, Bangal, 
India,” by Mr. R Oates. 

4.30 p.m.—Annnal general meeting will close. 

Excursion No, 1, 430 p.m.—Conveyances will start from the 
meeting hall to drive the members through Trentham Park, the 
seat of his Grace the Dake of Sutherland, returning at 6.30 p.m. 
Conveyances 2s. 6d. each. 

Excursion No, 2, 430 p.m. to 6 p.m.—Members may visit the 


Hanley Electric Light Stations, five minutes’ 
I bee received by the Manet Aird mninates’ walk, where (hes | alpia, to the Alecto; O. R. Hall, to the Active ; Lewis Wall, to 


will be received by the Mayor of Hanley and Mr. Joseph Lobley, 
borough surveyor and engineer. 
oa 7 p.m.—Dinner at the North Stafford Hotei, Stoke-upon- 

ent, 

THURSDAY, SEPTEMBER 19TH. 

10 a.m.—Members are desired to assemble in the Large Hall of 
the North Stefford Hotel, Stoke-upon-Trent. 

Excursion No, 3, to Messrs. Doulton ard Co,’s works, Barslem, 


10.13 a.m.—L3ave Stoke, loop line, arriving at Burslem at 10.27 
a.m.. Return fares, first-class, 1s. ; second-class, 81. Walk from 
Burslem station to the works, } mile, where the members will be 
received by Mr. James C. Bailey, and shown over the various 
departments of the works. Inspect the works from 10.45 a.m. to 
12.45 p.m. 12.45 p.m., walk to Burslem Town Hall, } mile. 

Excursion No, 4, to Messrs, James Macintyre and Co.’s Wash- 
ington China Works, Barslem, 10.13 a.m.—Leave Scoke loop line, 
arriving at Borslem at 1027 am. Return fares, first-class, 1s,; 
second-class, 8d. Walk from Burslem station or take the tram 
from near the station to the works, 4 mile, where the members will 
be received by Mr. Corbet W. Woodall. Inspect the works from 
10.50 a.m. to 12.30 p.m. The raw materials, the making up of the 
same into plastic clay, the different methcds of forming the clay, 
technically known as ‘throwing, turning, pressing, and casting,” 
the placing of same in the ovens, and subsequent glazing of. the 
biscuit ware and firing ; the decorating and gilding departments 
and warehouses will also be shown to the members. 12.30 p.m: 
Walk to Burslem Town Hail, 4 mile. 

Excursion No, 5, to the Sneyd Colliery and Brickworks, 10.13 a.m. 
—Leave Stoke loop line, arriving at Cobridge station at 10 24 a.m. 
Return fares, first-class, 1s.; second-class, 8d. Mr. William Heath, 
managing partner, and Mr. John Heath, manager, will receive the 
members—} mile to the colliery. Inspect the works from 10.30 to 
1230 p.m. 12.30 p.m.: Walk to Barslem Town Hall, 4 mile. 

1 p.m.—Luncheon will be provided by Messrs. James Macintyre 
and Co., and the Sneyd Colliery and Brickworks Company, at the 
Town Hall, Burslem. 








Nava ENGINEER APPOINTMENTS —The followirg appointments 
have been made at the Admiralty:—Fleet E agineers—Charles 
Dawe, to the Vivid; F. G. Whittaker, to the Warspite; and 
Alfred Palmer, to the Camperdown. Staff Eagineer—John Kerr, 
to the Rayleigh; and W. A Howlett, to the Grafton. Chief 
Engineer—George Ramsay. to the Blanche. Eogineers—J. R. 


the Powerful; A W. Bolton, tothe Pembroke; A. J. Carnt, to 
the Blonde; Wallace Wright, to the Pembroke; E S Silk, to the 
Empress of India; H. J. Meiklejohn, to the Blanche; A. C. 
Darley, to the Grafton ; W. W. Poarce, to the Camperdown ; and 
E W. Liversidge, to the Icarus Assistant Engineer—Gsorge 
Wormold, to the Blonde ; W. H. Pratt, G@ W. Jones (temporary), 
G. Robertson (probationary) and C. E. D_uzlas to the Camper- 
down ; and C. G. Ware, to the Grafton. 
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RAILWAY MATTERS. 


Tur Government of India have reduced the standard 
length of timber sleepers for 5ft. Gin. gauge railways to Sit. llin. 


Ir 1s stated that a company has been formed in 
London to construct a light railway, about twenty-two miles in 
length, from Bursi-road station, on the Great Indian Peninsula 
Railway, to Bars! Town. 


Tue Russian State Railways have given contracts to the 
Hanover Eagineering Company, and the S:hwartzkopf Company 
of Barlin for the construction of 190 locomotives, the former firm 
being entrusted with 100. 


A comMITTEE- has been appointed by the Secretary of 
State for Foreign Affairs to supervise the construction of the 
Uganda Railway. Sir Alexander Rondel, C.E., K.C.S.1., is 
appointed consulting engineer. 

On August 9th a passenger train of the Chicago, Fort 
Madison, and Das Moines was detained an hour by a swarm of 
hornets, which attacked the engineer and firemen as the train was 
moving slowly on an ascending grade. 


Srvce the end of May last the Congo Railway has 
advanced beyond the 100th kilometre. The second section, as far 
as Lufa (82°5 kilometres), which has been opened for traffic, is 
bringing in monthly receipts of 11,000f. to 39,000f. 


THERE appears to have been trouble lately in the States 
on the Sea Beach Railroad with ‘‘ bugs,” which render the supply 
of sand totally inadequate to prevent slipping, thereby occasioning 
considerable delay while fresh supplies of sand are being obtained. 


A scHeEmg is being considered for introducing an electric 
tramway into Portsmouth to run over some of the existing lines. 
It is believed, says Electrical Plant and Electrical Industries, that 
arrangements coald be made to obtain «sufficient supply of current 
from the Corporation mains. 


THE construction of the section of the Central Siberian 
Line between the town of Tomsk and the station of Tomsk- 
Taiezhni has jast been taken in hand. A recent Router’s 
telegram from St. Petersburg states that exile labour is being used 
for the embankment works. 


THE Southern Pacific Company is equipping a number 
of suburban engines with oil-burning apparatus, These engines 
will ran from Oakland to Barkeley, Alameda, and other points 
within a short distance of the terminus. It is stated that crude 
oil can be brought from Los Angeles and delivered in Oakland for 
about 75 cents a barrel. It is further stated that the coal now 
nsed by the Southern Pacific in the region of San Francisco costs 
4°50 dols, a ton. 


Tue French Railway in Tongking runs from Phu-Lang- 
Thon, aboat 30 miles north of Hanoi, to Langson. It is 64 miles 
in length, and is built on the Dacauville system. It took 44 years 
to construct, and cost three-quarters of a million sterling, or over 
£11,000 amile, It is now proposed, first to t Phu-Lang-Thou 
with Hanoi, and then to continue the line to Nacham, on the 
Chinese frontier, 20 miles north of Langson. Its present gauge will 
bs also widened from about 2ft. to one metre. 


THE following list of lines to be shortly constructed in 
Rassia is given in the Grajdanine :—Pskow-B vlogoe, 335 versts ; 
Rybiask Zsroslaw, 81 versts : Mosca-Bsiansk, 365 versts ; Snitkino- 
Oskol, 118 versts ; Saitkino-Kolina, 45 versts ; Livny-Marmygi, 60 
versts ; Piriatine-Krasnoe, 86 versts ; Nerektha-Sereda, 43 versts ; 
Sarguievo-Penkovo, 15 varsts ; Prossianaia Bardiansk, 160 verats ; 
Krotovaka-Serguievsk, 88 verats; Poltava- Constantinograd, 31 
verats ; Lukon-Lublin, 81 versts, &, The total length is 1510 
versts (1 verst equals 3500ft. 


Tue Baldwin Locomotive Works are building a 19in. by 
26in. passenger engine for the Chicago, Burlington, and Quincy 
Railway to carry 200 1b. steam pressure and have piston valves, 
and a trailing truck behind the drivers, It will be a simple 
engine, and is for the purpose of hauling a train of six cars from 
Chicago to Galesburg, 163 miles, in three hours, or at an average 
speed of 54°3 miles per hour, This engine is the outcome of the 
competition between the Burlington and the North-Western in 
mail and fast passenger service. 


A DREADFUL disaster occurred on Monday, the 2nd inst., 
on the Ssabeach Riilway between Bay Ridge and Coney Island, 
U.S.A. While a heavily-laden train was standing in the Woodlawn 
Park Station in order to enable passengers to alight, it was crashed 
into from behind by a runaway engine. The rearmost cars were 
smashed, and fally forty people were more or less seriously injured, 
It is regarded as certain that a large number of the cases will 
prove fatal. The runaway locomotive appears to have been left in 
a siding with the brakes open at Bay Ridge, whence it suddenly 
started off along the main line towards Coney Island. 


Tae General Electric Company of America is making 
the first American application of the three phase long-distance 
system to street railway work at Lowell, Mass., where a plant is 
in course of construction for the Lowell and Sabarban Street Rail- 
way Company. Its special features will render it most interesting. 
In the frst place, says the /ron and Coal Trades’ Review, the 
generators will deliver both alternating and continuous current, 
and when not in use for transmission work will be run in parallel 
with the railway generators now in the station. They will be wound 
for delivery of low voltage current at the alternating side, and this 
current, raised to 5000 volts, will be carried to two sub-stations, 
one nine miles and the other fourteen miles distant from the 
generating station. The sub-stations will each be provided with 
suitable step-down transformers of the Ganeral Electric air-blast 
type, as well as two rotary converters, 


TueRE has been recently placed in the machinery 
section of the South Kensington Museum three diagrams illustrat- 
ing some of the earliest engines used in connection with the old 
Liverpool and Manchester and Leicester and Swannington Rail- 
ways. Toe first sheet inclades the historical engiaes constructed 
between 1830 and 1834 for the Liverpool and Manchester line— 
namely, the Rocket, Northumbrian, Pianet, Mercury, and Samson 
—all of which were constructed by Robert Stephensoa and Co. 
The Planet is noticeable as being the first with inside horizontal 
cylinders under the smoke-box. The Samson, the first coupled 
four-wheel goods engine, has inside cylinders inclined upwards. 
On the eame sheet are shown three later engines—the Liver, by 
E. Bary and Co.; the Patentee, by R. Steph and Co.; and 
the Swiftsure, by Forrester and Co. ; the first of these having the 
old-fashioned domed fire-box, horizontal inside cylinders, and no 
flange on driving-wheels, This engine had a steam brake. The 
Patentee was the firat to have six wheels; the Swiftsure also with 
six wheels, first had outside cylinders. The second sheet deals 
with engines built between 1832 and 1839 for the Leicester and Swan- 
niogton line, the first six of which, the Comet, Phcenix, Samson, 
Goliath, Hercules, and Atlas were constructed by R. Stephenson 
and Co. The Comet was sent to the London and Birmingham 
Railway in 1836, and the Phceaix to the Birmingham and Glou- 
cester Railway in the same year. Following these are the Liver- 
pool, by E. Bury and Co.; the Valean, by Tayleur and Co.; the 
Ajax and Hector, by the Haigh Foundry Company ; the two last- 
named engines having four excentrics with fork motion, The third 
sheet illustrates, by means of elevations and sections, the three 
engines which competed at Rainhill for the £500 prizo—namely, 
the Rocket, which, as everyone knows, won; the Novelty, by 
Braithwaite and Ericcson ; and the Sanspareil, by Timothy Hack- 
worth. The diagrams are very interesting, and form a valuable 
addition to the South Kensington collecti 














NOTES AND MEMORANDA. | 


On Wednesday morning there was an eclipse of the 
moon partly visible at Greenwich, At Lisbon the total eclipse was 
seen between 4 and 5 a.m. 


A DEPosIT of manganese ore, which is reported to have 
been struck near Partenstein, Bavaria, at a depth of about 120ft., 
is said to be two metres thick, Analyses made of the ore show 
it to contain 44 per cent. of the manganese, 


Mr. E. F. Miuuer, in the “ Proceedings” of the Engineers’ 
Club of Philadelphia, gives a table of wind velocities observed by 
the United States Weather Bureau at Philadelphia. In calculating 
the pressure per square foot the equation P=0°004 ./2 was used. 
The table shows that the two highest velocities were recorded in 
October, 1876, viz., 75, as recorded by anemometer M.P.H., corre- 
sponding to a pressure of 13°741b. ne square foot, and 2, in 
: ovember, 1873, velocity 66, equivalent to 10°941b, per square 

oot. 


In London 2617 births and 1336 deaths were registered. 
Allowing for increase of population, the births were 27 and the 


<_< 


MISCELLANEA, 
A Russo-JApanesE Exhibition will, it is said 
shortly in Odessa. a asa 
A Parsi firm is reported to have obtained issi 
: permission 
from the Government of India to bore coal mines i 
Operations have been commenced. sisal cea 


A staTvE is being erected in the Place de l'Europe 
Paris, in memory of Mare Ségain, the eminent engineer whcss 
work in connection with railroad development is well sin 


Mr. Rosert Hammonp, London, has been appointed 
the Electric Lighting Committeo of the Se ttecteonh Cermeas? 
to report on the advisability of lighting the town by electricity, R 


Messrs. CarrD AND Co., of Greenock, launched on 
Wednesday last a new steamer for the Peninsular and Oriental 
Co., named the Palawan, of 4500 tons gross register. The vessel is 
intended torun in connection with the company’s China and J apan 
service, 


THE latest addition to the Italian Navy is the deck- 





deaths 93 below the average numbers in the corresponding weeks 
of the last ten years, The annual death-rate per 1000 from all 
caus3s, which had been 19°0, 17°3, and 170 in the preceding three 
weeks, farther fell last week to 15°9. During the four weeks 
ending on Saturday last the death-rate averaged 17°3 per 1000, 
being 1°1 per 1000 below the mean rate in the corresponding 
periods of the ten years 1885-1894. 


In a method of casting compound ingots for armour 
and other plates, which has been invented by Mr. T. Hampton, 
Millhouses, near Sheffield, the walls of the mould are surmounted 
by a cover which is provided with two funnel-shaped orifices for 
the admission of the metal. One of these orifices communicates 
directly with the interior of the mould, but the other communi- 
cates with the series of channels provided with spraying nozzles, 
The first layer of metal is run directly into the mould through 
the first orifice, and the second or other layers are distributed 
evenly over the first by moans of the channels and spraying 
nozzles, 


Tue area of India irrigated during the rabi season of 
1894-95 was 48,501 acres, against 79,636 acres in 1893-94, showing a 
decrease of 60°90 per cent. This large decrease was due almost 
entirely to the unusually heavy rainfall in November, 1894, succeed- 
ing a very wet kharif season. The ground was so saturated that 
very little irrigation was required for the cold weather crops, 
Indian Engineering says that in Orissa, however, notwithstandiog 
the excessive rainfall, the area irrigated was more than double that 
of the preceding year. This increase was chiefly in dalwa rice, of 
which 5208 acres required water, as compared with 1161 acres in 
1893 94 ; and in gram, of which 604 acres were irrigated, against 
no irrigation of this crop in 1893-94. 


WE read that experiments in the States have determined 
that if a trifle over one-half of 1 per cent. of boron, which is the 
metallic base of boracic acid, is used as an alloy in steel, the tensile 
strength of the resulting metal will be greatly augmented withouta 
proportionate increase in hardness and brittleness, sensitive to shock, 
when it is subjacted to the operations of heating and rapid cooling 
as in hardening. It is said that the alloy can be filed, while 
common steel, which acquired equal tenacity by hardening, could 
not be filed. A skilful steel worker might, however, be able to 
perform these operations and produce opposite effects. Very 
much of the treatment of steel and its results depends upon the 
intention of the man who actually holds it in hand. 


AccorpinG to Hering, an American electrician, every 
foot of active wire on the armature of a dynamo with a suit- 
able field magnet will generate about 1°2 volts, when the 
velocity of the wire is about 40ft. per second. As the wire 
which lies in the neutral part of the field is 20 to 25 per 
cent. of the whole amount of wire on the cylindrical surface, the 
active part is 75 to 80 per cent. of the whole, For 110 volts the 
length of active wire will be 110+1°2=92ft. of active wire, which 
must be embraced by one pole piece On account of the winding 
being in two halves, in multiple arc, the length of active wire on 
one-half of the armature surface will be 92~0°75=123, the whole 
length of active wire being 246ft. The siz3 of the wire will be 
determined by the allowable resistance. 


Dry carbonic acid was recently distilled and solidified 
by Messrs. P, Villard and R, Jarry, in a wide refrigerated tube in 
which a thermometer had been introduced axially. The melting 
point of the solid acid was —56°7 deg. The pressure at the time 
was 5°] atmospheres. The point of refrigeration was then observed 
and found to be —56°7 deg. at the pressure of 5°1 atmospheres, 
This result agrees substantially with the figures found by Faraday, 
The point of ebullition of solid carbonic acid is at —79deg. Reg- 
nault found —78°16 deg. and Pouillet —79deg. Ether mixed with 
solidified carbonic acid (carbonic snow) does not reduce the tempe- 
rature. Methyl chloride behaves quite differently. Setting out 
from —65deg., the carbonic snow dissolves without liberation of 
gas, and at the t of plete saturation the thermometer 
marks —8ideg. The lowest temperature reached by means of 
carbonic snow in vacuo is —115 deg., a point which was maintained 
for nearly three hours. 


Coat of good quality is plentiful in New Zealand, but 
the annual output is limited, amounting to only 691,548 tons in 
1893. In the official retarns 153 mines are mentioned, but most 
of these are simply small pits or open cuttings. The local consump- 
tion is limited to lignite or brown coal, The bituminous coal, 
which is found only in the Middle Island, is raised principally for 
use by ocean-going steamers. The possibilities of an export trade 
in New Zaland coal are at presentsomewhat remote, In 1893 the 
colony imported 113,122 tons from New South Wales, 2939 tons 
from Queensland, and 1385 tons from Victoria. A portion of 
this was re-exported, and nearly half used for the supply of 
steam vessels, The utter impossibility of placing the coal at a 
sufficiently low price at present in foreign markets prevents any 
rapid development of the coal-mining iadastry. China and Japan 
can each place coal in the Eastern markets on more favourable 
terms than can New Z:aland. The average wages of the coal 
miners has been estimated at £119 7s, 1d. per head per annum, 


EXPERIMENTS in thermodynamics of galvanic polarisa- 
tion has been recently made by Hans Jahn and Otto Schiarock. 
According to the Journal of the Chemical Society, the authors 
develope, from the thermodynamical standpoint, formulz for the 
cathodic, anodic and total polarisation for a solution. From 
these it is indicated that if the potential difference between a 
metal and its solution be subtracted from the total polarisation, 
the difference should be constant in the case of the strong oxy- 
acids, a result agreeing with experimental data. The E.M.F.s of 
various chains are also calculated and compared with the found 
results. Under similar conditions, all oxy-acids should show the 
same potential difference at the commencement of the gas develop- 
ment, a result experimentally obtained by Ls Blanc. The polari- 
sation should be independent of the concentration, and experiments 
with sulphuric acid gave the following results: Normal solution 
2°3977 volts, decinormal solution 2°3922, The nature of the 
electrode affects the polarisation ; the siz2, however, should not 
affect the final value, In the case of salt solutions, similar laws 
obtain, the polarisation increasing with the polarising E M.F. 
and being independent of the concentration. The polarisation of 
dilute solutions of bases should be equal to that of dilute acids, 
and this conclusion is verified by experiments with solutions of 
potassiam and sodium hydroxides, ammonia, ethylamine, and 
diethylamine. 








pr ted cruiser Vittor Pisani, successfully launched at Castel- 
amare on the lith ult. She is 324ft. 9'n. long, 39ft. beam, and 
22ft. 10in. deep. Her engines are of 13,000-horse power, to give a 
speed of 20 knots, 


THe Mordey alternating current generators at the 
Bankside station cf the City of London Electric Lighting Com. 
pany are now being replaced by the Ferranti machiner, and the 
Raworth engines by Willars engineer. Tais is in consequsnca of 
the vibration troubles. 


TE south extension quay of the new sea wall at 
Southampton has been completed. This will be a deep water 
berth for ships of the greatest draught at any state of the tide, 
The Union and Royal Mail Companies and the North German 
Lloyd and Hamborg-American lines will all use the new quay 
instead of Southampton water on the day of sailing, 


Betrast papers state that Messrs. Harland and Wolff 
have just booked an order from the Hamburg-American line for a 
twin-screw steamer of 20,000 tons. She is to be for freight 
purposes, but will have occommodation for 200 cabin and 1500 
steerage passengera, and is to be delivered in ten months. The 
German builders wanted nineteen months to execute the order. 


CapTarn Leask, Aberdeen, out of 300 candidates, has been 
appointed dockmaster at Sunderland Harbour. At a meeting of 
the Middlesbrough Streets Committee on Friday last it was decided 
to recommend to the Town Council the appointment as engineering 
assistant in the Borough Sarveyor’s Department of Mr. Benjamin 
James Wolfenden, A.M. Inst. C.E., a gentleman now in the 
Borough Sarveyors’ office at Southport. ‘The post is a newly 
created one so far as Middlesbrough is concerned. 


H.M. cruiser Hermione has completed the series of 
progressive trials ordered by the Admiralty, with a view to finding 
out if there was any undue strain on the engines of this class of 
ship while they were steaming at high rates of speed. She steamed 
in full fighting trim with all her crew aboard at a natural speed 
draught of 18} knots, with an entire absence of undue strain on 
the engines, The authorities are therefore satisfied, and the ship 
has been passed into the Devonport Fleet Reeerve. 


On the 28th ult., a German torpedo boat capsized and 
sank in a heavy sea while on her way from Wilhelmshaven to Kiel. 
Only three men out of a crew of sixteen were rescued. This 
disaster demonstrates in some measure the value of the larger or 
‘*destroyer” type of torpedo craft as being more seaworthy. The 
ill-fated German boat belongs to the S 1-41 class, all of which were 
built at Elbing, and vary in displacement between 83 and 87 tons, in 
length between 121ft. and 128ft., and in speed between 19 and 22 
knots. As they have only 1000 indicated horse-power, and their 
coal capacity is but 17 tons, they were clearly not designed to meet 
with ordinary ocean conditions, 


Tue report of the British Consul-General at Frankfort 
on the trade of Germany states that the German mercantile marine 
has now far out-distanced its French rival, notwithstanding the 
special encouragements given to the latter. It appears that the 
German fleet of steamers, which in 1888 was still behind the 
French, now reaches a total of 860,000 tons, the French being only 
466,000 tons, and the North American 464,000 tons. The Eaglish 
commercial fleet registered 9,585,000 tons, and the German com- 
mercial fieet 1,485,000 tons in Jaly, 1894; so that Germany, 
althouzh second to Eagland, is still far behind her. The Consul- 
General adds that the German shipbuilding trade is making 
considerable progress, though not to the same extent as the 
English, 

Mr. Witiiam ALLAN has once more returned to his 
attack on the Belleville boilers by writing to the Times as 
follows:—‘‘ After Messrs. Maudslay’s defence of the adoption 
of tae above type of boiler for her Majesty’s ships, I think 
it is incumbent on them now to give to the public the results 
of their experience of the steamship Ohio, which vessel was 
fitted with Bolleville boilers by them, and has completed 
her second round voyage to America. I call upon them to state 
the following :—First, time over voyages; secondly, condition of 
the boilers, with number of burst tubes on first and on second 
ae ; thirdly, consumption of fuel on first and second voyages ; 
fourthly, amount of repairs done after first voyage ; fifthly, condi- 
tion of boilers now, and why the vessel was signalled ‘Am dis- 
abled ;’ sixthly, copy of engineer's log of last voyage, Their faith 
in these boilers warrant their full reply.” 


WE have received from Messrs. W. and A. K. Johnston 
a handsome map, delineating the railway systems and canals of 
England and Wales. The scale is eight miles to the inch. Every 
passenger station is distinctly shown. While enlarged insets are 
given of London and Eavirons of London, Environs of Liverpool 
and Manchester, of Newcastle, of Leeds, and Bradford, we think 
it is a pity that the Eavirons of Birmingham should have been 
ignored. This map is certain to prove useful, and should prove 
particularly so to the compilers of the A BC Railway Guide in 
revising their railway map, which, as an instance, does not yet give 
the Dore and Chinley line, the opening of which now dates con- 
siderably over a year back. Messrs, Johnston’s map will doubtless 
also be of much service in the forwarding departments of railway 
companies, shipping agents, and commercial men generally, Each 
railway system is shown in a particular colour and marking, and 
ye in progress are also given, Canals appear in a distinct shade 
of blue, 


Jupement has been given by the Liverpool stipendiary 
magistrate, Admiral Grant, ©.B, and Captains Castle and 
Edwards, nautical assessors, in regard to the explosion which 
occurred at Swansea last Jaly on the West India and Pacific Com- 
pany’s steamer Barbadian, whereby two firemen and a trimmer 
were fatally injured, while the second engineer was badly burnt. 
The Times says that the Court found that the disaster was due to 
an explosion of coal gas which had collected in the passage leading 
from the stokehold into No. 3 hold, and ignited when the second 
engineer entered with a naked light. The door in the after part 
of this passage ought, the Court found, to have been opened a3 
soon as the dust had settled after loading. It was not prudent t> 
use a naked light in the paessge. The evidence clearly showed 
that Davy lamps should be »« en the coal is of such an in- 
flammable description. The i .r'-...« vould have been satisfac- 
torily ventilated by a small air iube leading from the tunnel to 
carry off the gas if the door should be closed, No one, however, 
was declared to bs in default, 
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PUBLISHER'S NOTIOE, 


* * With this week's number is issued as a Supplement a Two-page 
*Rngraving of a Dredging Vessel for the Russian Govern- 
ment. Every copy as issued by the Publisher includes a copy of 
this Supplement, and subscribers are requested to notify the fact 
should they not receive it, Price 6d. 
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*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,* All letters intended for insertion in Toe Enorrger, or containing 
questions, should be panied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

1. D.—Iy the pipe is tolerably straight and has no sharp bend in any part of 
its length, it will deliver about 210 gallons per minute. 

G. A. Y.—The railway to which you refer will not be started this year, and it 
would be useless to emigrate now on the chance of getting work, 

Appress WANTED.—IJf any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.1.C.B., late of The Esplanade, Ryde, I. of W., 

*e shall be obliged. 











TOOTH-BRUSH MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—We should be obliged if you would allow us to ask through your 
columns the addresses of makers of machinery for manufacturing tooth 
brushes. J. M.S. anp Co, 
Manchester, September 2nd. 
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DEATHS. 
Ox the 8rd inst., ANDREw Hawortu, of the West End Ironworks, 
Sowerby Bridge, in h's 68th year. 
Ono the 8rd inst., at Meopham C-urt, nca* Gravesend, Ratpn Hart 
Tweppext, in his 58rd year, 
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SELF-PROPELLED ROAD CARRIAGES. 





WE have offered for competition prizes to the value of 
One Thousand Guineas for self-propelled road carriages, 
believing, as we do, that the construction of such 
carriages may very well constitute a new branch of 
manufacture at least as important as that of cycles, 
which in a very few years has attained to enormous 
proportions. But it is obvious that unless the use of 
vehicles propelled by steam, oil, gas, or electricity is 
sanctioned by the Legislature, no progress can be made 
in this direction. It will be remembered that an altera- 
tion in the existing Highways (Locomotives) Act was 
prepared and met with favour in the late Parliament, and 
would probably have become law but for the dissolution. 
It is most desirable that the existence of a demand for 
such a change should be brought to the notice of the new 
Government, and to that end we have prepared the 
subjoined memorial, a copy of which lies at our office for 
signatures. We may add that those of our readers in 
the country who are interested can have a copy of the 
memorial forwarded to them for signature on application 
to our publisher. Energetic action at the present 
moment will be of far more value than at a subsequent 
period when Parliament becomes engrossed with matters 
which, however important for the nation in general, have 
scant interest by comparison for engineers. 


To the Right Honourable Henry Cuapuin, M.P., 
President of the Local Government Board. 
The memorial of the undersigned engineers, 
manufacturers, and employers of labour in 


Great Britain, 
Showeth as follows— 

Towards the close of the last Parliament the late 
Government introduced a Bill for the repeal of existing 
statutes, so far as they operate to prevent the use of 
light vehicles propelled by steam, or other motive power, 
not employed in traction. The Bill was read a first time, 
but by reason of the dissolution did not proceed further. 

Your memorialists believe that the time has now 
come when such a measure should be passed into law. 
They point to France for an example of the use that is 
made of motive power upon roads, and they respectfully 
urge that this country should not be in a less favourable 
position. 

The fact that there is no opening for the use of light 
road carriages in this country by reason of restrictive 
statutes, operates to prevent the development of a trade 
in such articles in competition with other countries 
where such .estrictions do not exist. 

The passing of such a measure as that introduced 
during the last session of Parliament would lead to a 
large development of trade and to the benefit of a large 
section of the operative classes of the country. 

Your memorialists therefore pray that you will 
take the question into consideration, and that 
the Bill introduced by the President of the 
Local Government Board under the late 
Government, or some other Bill to the like 
effect, may be presented to Parliament with 
the least possible delay. 
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BOILER INSPECTORS, 


A coop deal has recently appeared in our correspon- 
dence columns on the subject of boiler inspectors’ qualifi- 
cations. From not a little loose writing it is possible to 
pick out the leading ideas of our correspondents. On the 
one side it is urged that no one is fit to fill the post of 
inspector but the practical boilermaker. On the other 
side we are told that the proper person for the post is 
the engineer. It is impossible to estimate the merits of 
the controversy in its present state, because the dis- 
putants either do not quite know what they mean them- 
selves, or because they use words in such a vague fashion 
that no one else can arrive at their thoughts. This is to be 
regretted because the subject is of considerable importance 
and interest, and those who are behind the scenes know 
that very often keen disputes have arisen before now as to 
the competence or otherwise of individual boiler inspectors. 
Noris this matterfor wonder. Theinspector hasa great deal 
of power in his hands. He may say, for example, that a 
given boiler is not safe, and thereupon the boiler has to be 
laid up for repair or renewal, possibly at a time when the 
user is already at his wits’ end to find steam; or he may 
pass as safe a boiler which soon afterwards explodes and 
causes great loss of life and property. Furthermore, the 
steam user is at present in a cleft stick. If he insures, 
and does not follow out to the letter the instructions of 
the insurance company, and an explosion takes place, the 
Board of Trade will show him no mercy; if, on the other 
hand, he does not insure, the Board of Trade will again 
punish him all the more severely for not insuring. It is, 
therefore, highly essential that the inspector should be a 
man of skill and tact, and should be able to say not only 
that a boiler must be laid up at once, but that one may 
be kept at work for another month or six weeks when 
that is really permissible. 

Turning now to our correspondents’ letters, we find that 
the question, What isa boilermaker ? confronts us at the 
outset. Every man who worksin a boiler shop isa boiler- 
maker by courtesy; but subdivision of labour is carried in 
the present day into the boiler shop in a way and to an 
extent which none of our correspondents seem to realise. 
Take, for example, rivetters,who know nothing about boilers 
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as boilers. They rivet a boiler just as they would a girder. 
Then there are men who attend the hydraulic rivetters; 
these are not boilermakers in any large sense of the 
word. Then we have caulkers, men whose whole trade 
and avocation in life is caulking. We have next tube 
setters; they attend to nothing and do nothing but put 
in and roll or expand tubes. Other men again confine 
themselves to putting on furnace fronts and fitting up- 
takes. Now none of these men possess any special fitness 
for inspecting boilers; neither does the man who works 
the flanging press, or manages the heating furnace, 
or welds up flues. We are inclined to think that 
what our correspondents mean by a boilermaker is 
nearly as extinct as the millwright. We have met with 
such men, They could set out a boiler, and carry on 
every operation connected with its manufacture, punching 
holes, riveting, bending plates, &c. No doubt such a man 
ought to be well qualified to inspect boilers; but, as we 
have said, he has nearly passed out of existence. For 
anything of the same type we must look to the older fore- 
men boilermakers, or rather, boiler shop managers ; but 
we fancy that they would not be at all willing to change 
places with a boiler inspector. We venture to say that 
even those of our correspondents who are most in favour 
of inspection being done by “ boilermakers” will not go 
so far as to say that any riveter, or caulker, or furnace- 
man will do; their idea of a boilermaker being, in fact, 
much more nearly appropriate to an engineer than perhaps 
they have hitherto cared to admit. 

Even if we granted that the boilermaker—using the 
word inthe highest sense—did make an efficientinspector 
in certain respects, it would not follow that the engineer 
must be wholly incompetent, as some of our corre- 
spondents would have the world believe. A great deal of 
nonsense has been written at various times about the 
work of inspection, and about no part of it more than 
about sounding plates for thickness. Not one boilermaker 
or plater in fifty can tell with any approach to exactness 
whether a plate in a boiler, the boiler being on its seating, 
is thick or thin. A man can tell by hammering whether 
a plate is thickly coated with rust or not, because the 
rust will fall off under the jar of the hammer, and if a 
plate is very much worn the head of the hammer may 
go right through it; but the assertion that a man can 
take a hammer and say with certainty whether a plate 
is 2in. thick or }in., is simply absurd. But whether 
he could or not is really of little or no importance, 
because if an engineer-in-chief or a district engineer 
to a boiler insurance company had reason to suspect 
that plates were much worn he would have them 
drilled. The hammer is only a rough-and-ready test, of 
value no doubt; but, in the first place, not of much value, 
and in the second, the art of sounding, such as it is, can be 
acquired in a very short time by anyone who will practice 
sufficiently. It may be accepted as demonstrably true 
that any defect which will really endanger a boiler is so 
obvious that it is easily detected, or so concealed that it 
is next to impossible to detect itat all. Take, for example, 
an ordinary Lancashire boiler, set on two carrying walls. 
The side flues can be examined inch by inch by a man 
with alamp. He can sound all over the plates in the 
flues, not so much to settle the thickness of the plate as 
the thickness of the rust on it. The same with the 
bottom flue. But he can tell nothing about the condition 
of the plates where they rest on the carrying walls—and 
this is just the place where corrosion is most likely to 
occur. For a thorough inspection these walls should 
come down; and when they are down it is not necessary 
that a man should have spent years in a boiler shop to 
know whether corrosion has taken place or not. If 
access can be had to the transverse seams inside it will, 
perhaps, be found that a plate is more or less deeply 
notched by corrosion; but, again, it does not need an 
intimate practical knowledge of the art of riveting boiler 
seams to detect this notching. Again, any engineer of 
moderate experience can tell whether a boiler has been 
caulked to death or not. 

It appears to us, then, that those of our readers who 
hold that only men who can make boilers are fit to 
inspect them have, so far, failed to make out a case. 
Indeed, they wholly underrate the practical knowledge of 
boiler making and boiler using, which every mechanical 
engineer who has had a reasonable training possesses. 
It is as much part of his business to know whether 
a boiler is well made or not as it is to know whether a 
casting is sound or a piston-rod straight and round. There 
is nothing occult in inspecting boilers, and if there were, 
it does not follow that because a man can make a boiler 
he should also be able to say whether it is or is not unsafe. 
But to determine the latter point is one of the principal 
functions of the boiler inspector. It is obvious that the 
work of passing judgment on the merits and demerits of 
a patch or other repair job is included in the duty just 
mentioned. It is not for the inspector to say in so 
many words whether the patch has been properly put 
on or not, but whether, the patch being on, the boiler is 
safe to work ata given pressure. Narrowed down to the 
lowest limit, the argument in favour of the practical 
boilermaker inspector amounts to a statement that such 
a man will detect defects which will escape the engineer 
inspector. Now, up to the present, not a shadow of proof 
of this has been produced, and to its production we recom- 
mend “ Foreman Boilermaker” and those who side with 
him to address themselves. We have no predilections in 
the matter. We earnestly desire to see the work of boiler 
inspection carried out in the best possible way by the best 
possible men. So far, we have no reason to think that the 
average boilermaker ought to be a better boiler inspector 
than the average mechanical engineer. Of course there 
are bad men and good men of both types. We once saw 
a pair of very large Lancashire boilers, second-hand, 
examined and passed for 401b. pressure, by a practical 
boilermaker with a hammer. We pronounced them 
unsafe at 301b.; and the chief engineer of a boiler insur- 
ance company, after a very careful examination, said that 
he would accept them for twelve months at 201b. The 
practical man in this case was perfectly trustworthy, ac- 
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cording tohislights. Very similar cases might be named 
where an engineer has passed boilers as safe which were 
wholly unsafe. Indeed, we have only to study the reports 
issued from time to time by the Board of Trade to see 
how often both the practical boilermaker and the en- 
gineer are at fault. The truth is that the inspection of 
boilers is work that can only be properly done by 
those who have had a special training in inspection. In 
nine cases out of ten boilers are in very good condition, 
and every purpose is served by going H doa the flues 
and sounding; any careful man can do that. A boiler 
is carefully surveyed in the first instance by a trained 
inspector and passed. He knows all the conditions of 
working, the character of the feed-water, &c. The chances 
are hundreds to one that no grave defect of any kind will 
develope itself in twelve months; and, as we have said, 
anyone almost can inspect sound new boilers. The 
difficulties of the inspector begin when he finds himself 
dealing with boilers more or less ricketty. A large 
patch of corrosion is found on a plate. The corrosion 
has been carefully cleaned off and the plate cemented, we 
shall say, in the best manner. Is that boiler safe for 
another year or not? If the corrosion does not extend it 
is. Willit extend? Such a question as this—and there 
are dozens like it to be settled daily—no amount of boiler 
shop experience can solve. On the other hand, take 
such a matter as seam rips. The practical boilermaker 
may know that such rips are to be expected in particular 
types of boilers. His knowledge is based on the 
number of times that he has been called to repair 
seams leaking or cracked, and is so far of special 
value. But even here the engineer must be—or ought 
to be at all events—aware that seam rips are to be 
expected in such boilers just as well as the boilermaker 
is. It seems that at present ‘‘ Foreman Boilermaker ”’ 
has failed to make out his case. It remains for him, and 
those who side with him, to strengthen it byciting instances 
where a special knowledge of boiler making has enabled 
defects to be discovered and made good which must 
have escaped the notice of anengineer. It is, of course, 
understood that we ourselves, as well as our correspon- 
dents, have been dealing with the rank and file of 
inspectors; not with the chief engineers of the boiler 
assurance and inspection companies and their immediate 
personal staff. 


THE TRADES UNION CONGRESS. 


Ir was anticipated that the Trades Union Congress at 
Cardiff would not pass without a fight between the New 
and the Old Unionists, and the anticipation has been 
realised. New standing orders have been drawn up. 
These are expressly intended, among other things, to 
exclude as delegates men who do not work at the trade 
they are sent to represent. The object of this rule is 
manifest; it is intended to deprive those who make a living 
out of politics, from doing so at the expense of working 
men. It is intended to exclude mischievous demagogues, 
who have no interest at heart but their own, no motive of 
action but inordinate conceit and the desire to make a 
living without having to do any work. Unfortunately the 
operation of the rule must exclude ex-workers of a very 
different calibre from the ordinary agitator. But this 
cannot be helped. 

Mr. Jenkins, the President, made an attack on the action 
of the Independent Labour Party during the recent elec- 
tions, and this elicited protests. So far matters progressed 
reasonably smoothly. The calm was of short duration. 
Mr. J. H. Wilson, M.P., brought forward a resolution 
which expressed the opinion that the Parliamentary 
Committee had exceeded their instructions from the 
Norwich Congress in putting into force the new standing 
orders without first submitting them to the Cardiff Con- 
gress for approval or disapproval, and invited the Con- 
gress to refuse to sanction the enforcement of the standing 
orders till they had received its approval. A long and 
heated discussion followed, in which Mr. Broadhurst, 
M.P., Mr. Burns, M.P., and others took part. Ultimately, 
after a good deal of confusion and many disputes on 
points of order, a vote was taken, and Mr. Wilson’s 
resolution was rejected by delegates representing 604,000 
trade unionists as against delegates representing 357,000. 
We congratulate the union on the result. We quite agree 
with Mr. Burns, who voted loyally for his own exclusion, 
insisting that ‘‘ delegates shall be really working men, 
and not sewing-machine canvassers and publicans and 
blackleg journalists. They wanted men who were 
thoroughly representative of the trades, and who came 
either direct from the workshop or factory, or were, 
officially speaking, in trade unions, and thus could speak 
the actual views of the workers of to-day. The decisions 
of a congress with such representation would be received 
in the country with far greater respect than those of the 
congress as at present constituted.” What the ultimate 
result of the adoption of the standing orders will be it is 
not possible to say. It is enough for the present that 
the impossible socialists of the Norwich meeting shal! no 
longer make trade unionism at once dangerous and 
ridiculous. The ‘t New Unionist” has posed long enough 
as the representative of classes with which he has really 
neither part nor lot. It was time that the true worker 
asserted himself. 

Wednesday’s proceedings possessed little praciical 
interest. The New Unionist section made a disturbance, 
and there was some tumult. The President rang his bell, 
“named” a delegate, applied the closure, and as one 
delegate said, behaved, “just as ifhe was a Lord.” Human 
nature asserted itself once more. The Congress passed 
resolutions in favour of an eight hours day, of a com- 
pulsory Employers’ Liability Bill, the ‘‘ speedy abolition 
of the House of Lords,” and other points in the industrial 
programme. The New Unionists being routed at every 
point, the Congress has gone through the process of fission. 
The excluded delegates have separated, and started anew 
organisation for themselves. They held a_ special 
meeting. They passed resolutions, censuring the 


President of the Congress for his ruling on Tuesday, 


labour movement; condemning as unconstitutional the 
action of the Congress in excluding the representatives of 
the Trades Councils of the principal cities in 
the kingdom. A National Labour Parliament is 
to be held at an early date by the secessionists. 
To this there can, we think, be no possible objection. 
It is well that the purposes of New Unionism should be 
marked out with strict delimitations; we shall then 
know where we are. The mixture of foreign Socialism 
with reasonable British Trades Unionism was, to say 
the least, confusing. Mr. Keir Hardie and his fellow- 
apostles will now have a fair field. If they find little 
favour, that will be because the true working man does 
not accept their policy as that tending to promote his 
prosperity. 


HARNESSING NIAGARA, 


Wao has harnessed Niagara? Professor George Forbes. 
Whosays so? Professor George Forbes, in the September 
number of Blackwood’s Magazine. The phrase is not 
ours. It is a playful way of speaking, as when one would 
say that he had harnessed Pegasus. Itrefers to the great 
work nearly carried to completion for obtaining power 
from the falls of Niagara. Hitherto it has been under- 
stood in this country that a group of engineers, including 
some of the ablest men in Great Britain and the United 
States, to say nothing of Italy and other more or less 
out-of-the-way places, had planned and carried out the 
work to completion. We have heard, indeed, of a com- 
mittee or council, composed of Lord Kelvin, Dr. Coleman 
Sellers, Professor Unwin, Professor E. Mascart, and 
Colonel T. L. Turettini, to say nothing of about a dozen 
other engineers, who have all had the reputation of play- 
ing more or less important parts in developing the scheme. 
We learn now, however, that the work of these gentlemen 
has been subordinate, and that it has remained for Pro- 
fessor Forbes to put the coping stone or pinnacle, so to 
speak, on the structure they have reared. Naturally we 
are much pleased to know that Professor Forbes is a 
native of Great Britain. His United States reputation 
will reflect light and honour on the great body of pro- 
fessors in this country. 

The story told by Professor Forbes is very curious and 
interesting. At first sight it is not quite clear why it has 
been written at all. It conveys, and is intended to 
convey, no technical information whatever to the reader, 
and yet it is in many places unintelligible to anyone who 
does not know a good deal both of electricity and engi- 
neering. We have, however, after some thought, arrived 
at the conclusion that it has been written mainly to place 
Professor Forbes in his proper position in the eyes of the 
public. He attracts attention from the outset by the 
originality and piquancy of his remarks on men and 
things. Thus he tells us that no professional men travel 
so much as engineers; but they do not write books of 
travel for ‘‘the vulgar herd.” Then we have an explanation 
of why the United States capitalists sent for Professor 
Forbes. It seems, he tells us, that the world makes two 
grand mistakes, one of which is that Americans are ori- 
ginal inventors; and the other, that they have a sense of 
humour. We gather that if they had been original 
inventors, or had been able to see the humour of the 
thing, they would nothavesent for ProfessorForbes. ‘‘If,” 
he says, ‘‘Americans are asked to create a threshin 
machine, or a type writer, or a reaping machine, they wil 
put together well-known mechanical devices to accomplish 
the result. But this is designing, not inventing; and the 
cause of so much work of the kind being done in America 
is the high price of labour, which must be replaced by 
steam and machinery.” We fear that the people of the 
United States will not accept this dictum with proper 
humility. Indeed, up to the moment when we had read 
the passage just quoted, we had laboured under the 
impression that the Americans had really and truly 
invented a good many useful things, and if an American 
of standing—a Forbes, in fact, in his way—were disposed 
to define Professor Forbes’ work, we fear that he might 
persuade his readers that a great deal that has been done 
at Niagara consists of the combinations of the notions 
of such men as Tesla, Kapp, Hopkinson, and Ferranti. 
But much worse—for Americans—follows. It seems 
thatany electricians worth the name wholive in the United 
States are the bond slaves of the manufacturers. The 
Niagara Falls Power Company was formed with a capi- 
tal of £2,000,000, all American money. The committee 
consisted of people of small account, railway men and 
lawyers. We learn that the average American ‘‘is apt to be 
a most awful bounder, has no taste, and does not know 
the meaning of the word repose.” After being left to 
imagine that the committee, or as we should call it, 
Board of Directors, was composed of ‘“‘awful bounders,” 
we are told that it really consisted of some of the best 
men in the States; we feel a little confused, but we pass 
on to the story. The world knows that invitations were 
sent out for competitive plans of methods to carry out 
the work of utilising the power obtained by the con- 
struction of the now well-known Niagara tunnel. Pro- 
fessor Forbes tells us that, ‘‘At first I declined this 
invitation on the ground that the method of competition 
is contrary to my professional practice, and also that with 
so novel a problem, I would not accept any man, or com- 
bination of men, to adjudicate upon the project which I 
might decide upon.” This natural manifestation of proper 
professional pride endangered for the time the success of 
the whole project. Fortunately, however, ‘ having 
learned accidentally that any electrical plans to be sub- 
mitted would not be of a satisfactory nature, I withdrew 
my refusal, in order that plans as I conceived on proper 
lines, might be at least in evidence.” He then goes on to 
explain that he adopted the alternating current, and 
courteously adds that he was in some sense indebted to 
the labours of “ Nicola Tesla, a young Montenegran, who 
had been experimenting in Pittsburgh on the two-phase 
system.” No doubt Tesla wili be much gratified 
by this appreciative mention of his name. Pro- 
fessor Forbes’ plans were rejected by the committee ; 
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tion from Lord Kelvin. But after something had 
been done in the transmission of power over long 
distances in Europe, they gave way, and Professor 
Forbes was sent for. It seems that the American en. 
gineers were yet more incompetent than the American 
electricians, and Professor Forbes had virtually to design 
all the machinery. Nor was this all. We are told that 
he had to fight everyone all round; some of the ob. 
stacles he had to overcome were mechanical, some 
* political.” He goes on to tell us that in the States the 
word ‘‘politics” means “ intriguing, underhand dealing, 
and jobbing, and is always used in conversation to 
express that meaning.” Bnt there is more tocome. We 
learn that until Professor Forbes went to the States, 
“the manufacturers of electrical machinery never 
had had a consulting engineer to reckon with.” We 
confess that this statement rather startled us at first, 
We do not, having the law of libel before us, repro- 
duce what Professor Forbes says of the manufacturers 
who made the dynamos. Nor is it necessary that 
we should speak of the delicious existence which Pro. 
fessor Forbes passed when he had any time to spare, ‘in 
a lovely house with park-like grounds.”’ At last when the 
works were nearly completed, Professor Forbes had to 
sever his connection with the company. Long residence 
in the States must have deprived him of his original 
sense of humour, or he would not have penned the 
following passage: ‘‘ When this was all completed, and 
the first plant in place, the period of construction and 
design gave way to a period of dividend-earning, and my 
continuing to take charge would have swallowed up too 
much of the annual income, so I concluded my engage. 
ment with the company.” It is not easy to over esti- 
mate the altruism thus displayed. About £1,000,000 of 
the original capital had been expended, and if this paid a 
dividend of only one per cent. per annum, it would have 
amounted to £10,000 a year. It is not every professor 
who will sacrifice an income of £6000 or £7000 a year in 
the interests of shareholders. At first sight it would 
appear that he was a terribly expensive man. It is 
necessary, however, that the full text of Professor Forbes 
article should be read in order that a just estimate may 
be made of all that he, and he alone, has done in 
harnessing Niagara. 

But the story of this harnessing has been told by others 
than Professor Forbes. Cassier’s Magazine for August 
is a ‘‘ Niagara power number,” and is wholly occupied 
with an elaborate and admirably illustrated history of the 
falls, of the operations of the company, and of the whole 
undertaking. We find in it likenesses of about twenty engi- 
neers and electricians connected with the work, but there 
is no portrait of Professor Forbes. There is an article of 
fifty-four pages, with forty-seven illustrations, written by 
Mr. Lewis Buckley Stillwell, electrical engineer to the 
Westinghouse Manufacturing Company, which describes in 
minute detail the electrical plant at Niagara. In the whole 
course of this paper Professor Forbes’ name is only men- 
tioned twice. Instead of giving him all the credit, Mr. Still- 
well says, ‘‘ It must be gratifying to Americans that under 
these conditions a system developed by an American 
company has been adopted.” This is not very satisfactory. 
A little further on, however, we read ‘“‘ Great Britain is 
represented directly in the excellent general form of 
construction adopted, which was proposed by Professor 
George Forbes.” Not a word here about the elaboration 
of details. Creditis given for a“ proposal,” nothing more; 
and further on we are told that, ‘‘ Were it possible to 
trace to its true source each one of the great number of 
ideas embodied in the complete installation, it is probable 
that we should find nearly every civilised nation repre- 
sented—England, America, Switzerland, France, Ger- 
many, Italy—some in greater degree, some in less, but 
all co-operating to achieve what is beyond question one 
of the most significant triumphs of nineteenth century 
engineering skill.’ This passage rings true. The 
American engineer may have done scant justice to 
Professor Forbes, but at all events he does not claim too 
much for his own countrymen. 

On one of the pages we have a photograph of one of the 
generator foundations. An English engineer, in a fur 
coat, stands a little in the background. He, too, 
has written an article, taking for his subject, ‘‘ Me- 
chanical Energy and Industrial Progress.” He was 
International Niagara Falls Commissioner. He does not 
mention Professor Forbes’ name. Either justice has 
not been done to Professor Forbes by those who 
worked at the harnessing of Niagara, or Professor 
Forbes has claimed for himself more than he has 
a right to claim. We shall not attempt to pro- 
nounce an opinion, but we believe that if he had 
claimed less the world would have given him more. The 
article, as it stands in Blackwood’s Magazine, is a 
unique example of the professional advertisement. A, 
from one point of view, much more important point than 
this remains,and must remain for some time, undecided. 
Is the installation likely to be a success, either mechani- 
cally, electrically, or commercially? The machinery has 
up to the present been submitted to no test of endurance 
worthy of the name. There are many weak places, as 
we think at least, in the design. The enormous 
dimensions, for example, of the turbine shafts seems to 
be wholly unnecessary, considering what is daily per- 
formed by screw shafts. But the most serious trouble 
seems to be that although the power has been pro- 
vided, no one will utilise it. It cannot be had 
for nothing. We are told that it will cost the user as much 
as coal; but power in any case represents a compara- 
tively small item in the great mass of manufacturing 
expenses. Is it likely that manufacturers will go toa 
comparatively out-of-the-way place to effect a small 
saving? If the power is to be properly utilised it must 
be carried to a great distance, possibly a hundred miles. 
Can this be done at a reasonable price and yet admit of a 
fair dividend being earned by the company? Time alone 
will show. In any case it seems that boasting is rather 








premature. It is indisputable that the whole thing is 
splendid. Let us hope that it will pay. When it doesit 
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will be time enough to pour congratulations on the 
head of Professor Forbes. 
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SCOTTISH RAILWAY WORKING, 


Tue results of the working of the Scottish railways for 
their half-year, recently concluded, show fewer alterations 
than might have been anticipated. In the case of the 
Glasgow and South-Western, it is found that the expenditure 
was 52°22 per cent. on the traffic receipts for the half-year, 
whilst in the corredponding period of the previous year the 

roentage was 52°12, so that the alteration was not great; 
and it may be added that it is accounted for by increases in 
the amount and proportion of rates and taxes and one or two 
similar items. It is noticeable that there was a reduction in 
the cost of locomotive power, owing to the lessened cost of 
coal—a reduced cost that may in part be ascribable to the 
fact that a year ago there were several weeks of the coal 
strike included in the half-year’s accounts. But the con- 
trast for the bulk of the period of the stoppage is in the half- 

ear that is now current, which should show both in increased 
receipts and in diminished cost of fuel a marked gain as 
compared with the last half of last year; and in a more 
marked degree the latter remark will apply to the other 
great Scotch railways which suffered heavily a year ago. 
This year the growth of traffic has had no check of that dis- 
astrous kind, though in the early months the prolonged 
winter lessened the passenger traffic considerably. Later 
that traffic is coming forward again, not only actually, but 
also because of the contrast with a dull period last year 
through the labour troubles. It would appear that trade on 
the great Scotch rivers is now decidedly more active, and 
that the railways are very ons | benefiting, whilst there is 
also the fact to be borne in mind that the gathering ground 
for traffic is increasing with the opening out of the new 
branches. In the case of the Glasgow and South-Western, 
the last half-year has seen the expenditure of about £10,989 
of capital on new lines and works in course of construction ; 
and in the current year it is estimated that there will be 
spent about £78,000 on lines open for traffic and on new 
works ; so that some of the works that have taken much 
capital are now completed and beginning to be remunerative. 
There is still work ahead for the constructional heads of the 
line. But the lines in the south of Scotland _ now look 
for comparative rest and growth, as well as for the develop- 
ment of the traffic both from the older and newer sources. 
The remainder of the present year should be one of fair pro- 
sperity to these lines from that circumstance, and from the 
fact of its contrast with a period impeded greatly by serious 
labour disturbances. 








LITERATURE. 


The Practical Telephone Handbook. By JosrerH Poot, 
Wh.Se., A.LE.E. London: Whittaker and Co. 1895. 
Second edition. 


Tue author, as chief electrician to the New Telephone 
Company of Manchester, has had great practical experi- 
ence in the branch of electrical engineering of which the 
book treats, and he is thus able to deal with his subject 
in a practical manner. He lays special stress upon the 
very injurious action of electro-magnets included directly 
in telephonic circuits owing to their electro-magnetic 
inertia, and he makes a point of indicating how this evil 
may be got rid of or minimised. In this second edition 
new chapters upon metallic-circuit working and on elec- 
trical measurements have been added. The former is of 
interest owing to the great advance which has been made 
in this direction of late years, and the latter is a com- 
pletion of the subject. After an introductory chapter and 
a description of the chief cells in use for telephonic pur- 
poses, the author deals with the history of the telephone 
and with the improvements brought about by the use of 
the microphone. 

The large old-fashioned receiver has now given place 
to those of a much lighter type, but the author alludes 
chiefly to the type used by the Post-office and large 
telephone companies, and relegates to an appendix a 
description of the more recent types of light receivers. 
The following ae deals with transmitters, and, after 
describing a number of types, the author alludes to the 
experiments made by Professor Cross, of Boston, U.S.A., 
who found that under the same conditions the strength 
of the currents registered were as follow :—Edison, 
0072. milliampére; Blake, 0°132 milliampére; and 
Hunnings, 0°556 milliampére—clearly showing the 
marked superiority of the Hunnings type, which is borne 
out by practical experience. The experiments of Mr. 
Abrezol, of Geneva, upon induction coils, showed that 
the best effects were produced by using a primary coil of 
180 turns of wire of 24 mils. diameter—23 gauge-—with a 
resistance of 05 ohms, and a secondary coil of 4200 turns 
of wire 6 mils. diameter, giving a resistance of 250 ohms; 
and the experiments carried out by Mr. Preece corro- 
borated these results. 

Signalling apparatus is dealt with by the author in a 
practical manner, and the magneto type of apparatus is 
considered by the author as preferrable to batteries on 
lines of above two miles in length. The subject of inter- 
mediate switches and switch-boards is then treated, and 
details of the fittings of the boards are illustrated ; these 
seem to follow closely the type which has now become 
standardised by the Western Electric Company of 
Chicago. A fine switch-board of this type was exhibited 
at the Chicago Exhibition by the American Bell Tele- 
phone Company. Chapter VIII. deals with the multiple 
switch-board, which enables any operator at the Central 
Exchange to deal with all the subscribers, thus avoiding 
the necessity for communicating from one operator to 
another, as was formerly the case. The author then 
describes in detail the methods employed by the Western 
Electric Company in the construction of the boards, and 
although to a stranger the innumerable wires appear very 
complicated, each separate panel is worked out upon the 
Same system. The central office at Hamburg, which is 
one of the largest in the world, is fitted for over 6000 
lines, and is worked upon the single-cord multiple system. 

€ consider, however, that a strong objection to single- 
cord boards is that they cannot be converted into metallic 








circuit-boards, and as there can be little doubt that 
metallic circuits will have to be used in future, owing to 
theinnumerable sources of induction, this is liable to cause 
very large expense. 

The chapter upon “ Outdoor Wiring” deals with this 
branch of the subject in a practical way, and we have 
perused the chapteron “ Valeo Work” with a view 
of obtaining the author’s views upon the debated question 
of the value of paper insulation for telephone cables. Un- 
derground work is rapidly extending in the United States, 
and will eventually be used in this country to a much 
greater extent than at present. It seems very probable 
that the static capacity of wires with air insulation would 
be much lower than any other types, and this air insula- 
tion has been obtained by using spiral paper insulation. 
No results of unbiassed comparative tests have, so far 
as we are aware, yet been published on the subject; but 
it is certain that the static capacity now obtained by the 
use of crumpled paper insulation is lower than when oil 
was used as an insulating medium. The author refers in 
very commendatory terms to the well-known ‘‘ Manual of 
Telephony ” by Messrs, Preece and Stubbs, acknowledging 
his indebtedness to the work. The book closes with an 
abstract of papers read by Mr. A. R. Bennett, the general 
manager of the New Telephone Company. 
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RALPH HART TWEDDELL. 


ENGINEERS cannot fail to hear with regret of the death, in 
his 53rd year, of Mr. Ralph Hart Tweddel], M. Inst. C.E., 
whose name has been so closely associated with the applica- 
tion of hydraulic power to machinery. The name ‘“Tweddell’s 
System,” although originally applied to the hydraulic rivetting 
machinery invented by Mr. Tweddell, is now known the 
world over in connection with a large variety of hydraulic 
appliances, the joint designs of Mr. R. H. Tweddell and 
Messrs. Fielding and Platt, of Gloucester, whose assistance 
Mr. Tweddell has often openly acknowledged. 

Mr. Tweddell appears to have had early divinations of the 
particular line of engineering which was to become his forte, 
as we find that he took out his first patent in 1863, while a 
pupil at Messrs. R. and W. Hawthorn’s works at Newcastle- 
on-Tyne. His portable hydraulic rivetter was first put into 
practical operation on the Primrose-street Railway Bridge in 
1873, and its success on that occasion laid the foundation of 
subsequent prosperity. It has since undergone many im- 
provements, which are sufficiently well known—in fact, the 
universal recognition which has been won by Mr. Tweddell’s 
achievements almost renders their enumeration superfluous. 
Briefly stated, at the Philadelphia Centennial Exhibition 
Mr. Tweddell received an award “for originality of high 
order”; at the Paris Exposition of 1878 Mr. Tweddell, with 
the exception of Sir Joseph Whitworth, was the only English 
engineer who received the grand prix for machine tools; 
again, at the London Inventions’ Exhibition the Society of 
Arts awarded him a special gold medal under the Howard 
Trust for his “‘ system of hydraulic power applied to machine 
tools.” 

Mr. Tweddell died at Meopham Court, near Gravesend, of 
an affection of the heart, the result of an accident which 
befell him when riding many years ago. 








SPEED TRIALS OF THE NEW BATTLESHIP 
MAGNIFICENT. 


WHEN recording in our issue of June 21st the work then in 
hand at the Royal Dockyard at Chatham, we mentioned the 
near completion of the new first-class barbette battleship 
Magnificent, built in that yard and engined by Messrs. John 
Penn and Sons, of Greenwich. At that date we reported 
that the whole of her propelling machinery and boilers were 
in place and fitted—a rate of construction hitherto unprece- 
dented in Royal Dockyard annals—and that in a short time 
she would be so far completed as to enable her speed and 
other trials to be undertaken. 

A new departure—for the Navy-—in connection with her 
boilers having been made in the application of induced, in 
the place of forced, draught to their furnaces, her steam trials 
have been looked forward to with much interest. These have 
now taken place; the preliminary one, to ensure all being in 
order with the _Propelling and fan machinery and boilers, 
having been made on Wednesday, August 28th inst., and the 
natural and induced draught trials on Thursday and Satur- 
day, the 29th and 31st respectively. 








To attain a higher efficiency, or steam producing power, 
than when under natural draught, the boilers of the 
Magnificent are each fitted with air suction fans 8ft. Gin. 
diameter in their uptakes, which draw the ordinary air of 
the open stokehulds through the fuel in the furnaces, 
instead of forcing through it what is practically compressed 
air, as in the closed stokehold system. Each air fan—one to 
each boiler—is driven by an independent engine, and pro- 
vision is made for returning to natural draught conditions at 
any moment. : 

The preliminary trial of August 28th, when the boilers were 
worked with both natural and induced draught, being found 
satisfactory, early on the following morning the ship left her 
anchorage and proceeded to sea on an eight hours’ full speed 
trial of the engines, the boilers being under natural draught. 
In an hour after leaving the Nore with steam at a pres- 
sure of 150} 1b. per square inch, and an air vacuum in 
the uptakes of 14in. of water, the engines were going at their 
full speed, and were kept running for eight consecutive hours, 
when the mean results attained were as tabulated below :— 

Starboard Port 








engines. engines. 
Vacuum incondensers .. .. «. «- 26°3 .. 26°8 
Revolutions per minute.. .. .. .. 95°48 .. 96°51 
Mean pressures ) { High at. an ae Se as Se 
in > + Intermediate .. 24°85 .. 24°85 
cylinders ) \ Low «o «so OO . ee 
Mean ) ee on ae cue ee ee 
indicated { ntermicatate -- 1670 .. 1688 
horse-power EO Ga ts sa, A a 
5026 5275 
Gross total horee-power .. 10,301 


Friday last having been occupied with the necessary tube - 
sweeping and cleaning of boilers and the examination of the 
engine fittings and boiler connections, the ship early on 
Saturday morning got under weigh preparatory to a 
continuous four hours full powered trial, the boilers being 
under induced draught. Having got well away by 8.45 a.m., 
& consecutive run was made for that time directly down 
channel with the engines making 100°8 revolutions per 
minute, with a pressure of steam of 154 lb. per square inch 
in the boilers, maintained with anair vacuum in the uptakes 
equal to 2:lin. of water. The ease with which steam was 
maintained at the full boiler pressure was shown by its 
continued blowing off at the safety valves throughout the 
whole of the run. The work done by the engines and speed 
realised by the ship during the trial is shown in the subjoined 
tabular statement of mean results :— 

Starboard Port 





engines. engines. 

Vacuum in condensers .. «<« « Oe «a ae 
Revolutions per minute.. .. .. «. 99°8 .. 100°8 

Mean pressures | High .. .. .. 55°96 .. 56°61 

- «Intermediate .. 28°26 .. 27°78 

cylinders J \ om 2.0 aw «os WE .. OM 
Mean \ f High aainée «a De =< eee 
indicated + Intermediate .. 1998 .. 1983 
horse-power GW cc ke uw SO. 
6002 6155 

Gross total horse-power .. 12,157 


On an examination of the results given in it and the previous 
one in reference to the natural draught trial, it will be seen 
that the total indicated horse-power developed by the engines 
in each case has exceeded that contracted for by 301 on the 
natural draught, and 157 on the induced draught trials, while 
the speed realised in both cases is practically the same as 
that estimated. 

The propelling machinery of the Magnificent consists of 
two sets of triple-expansion screw engines, each having three 
inverted cylinders of 40in., 59in., and 88in. diameter, with a 
piston stroke of 5lin., driving a four-bladed gun-metal pro- 
peller of 17ft. diameter and 19ft. 9in. pitch. The engines are 
designed to develope 10,000 indicated horse-power under 
natural draught, and 12,000 under forced draught, steam 
being — by eight single-ended four-furnaced boilers 
ot the ordinary marine type, made for a working pressure 
of 155 lb. per square inch. 

The Magnificent is 390ft. long, 75ft. beam, and has a 
loaded displacement of about 14,900 tons. She has a bunker 
capacity of 1850 tons provided, equal to a coal endurance of 
twenty-eight days at a 10-knot speed, the coal carried at the 
load draught being about half that quantity. 

Although opinions differ as to the advantages claimed by 
the advocates of induced draught over a draught that is 
forced in its application to marine boilers, the late trials of 
the Magnificent are so far conclusive as to prove that an in- 
crease in evaporation and pressure of steam may be more 
quickly had and maintained by its adoption, and that many 
of the evils attendant on the forced draught system are 
entirely eliminated by the absence of the necessity of alto- 
gether closing the stokeholds to the external air. The con- 
struction and completion of the Magnificent, so far as to 
enable her steam trials to be undergone within the short 
space of 20} months from the time her keel was laid, is a 
fact well worthy of record, and augurs well for the peace of 
our empire and the continued protection of its commerce. 

At the above recorded trials of the Magnificent, the usual 
representative Admiralty and dockyard officials attended, the 
vessel being commanded by Captain Lord C. Beresford, C.B. 








THE Batic AND BLack Sea Snip Canat.—The project for the 
construction of this canal has now taken definite snape. The 
new canal will start from Riga, and, following the course of the 
Dwina, the Berezina, and the Daeiper Rivers, will terminate at 
Kherson, on the Black Sea. According to Dalziel, it will be 
1600 kiloms., in length, will have a depth of nearly 30ft., and a 
surface width of 200ft., and will measure about 100ft. across at 
the bottom. It will take five years to construct, and is estimated 
to cost 200,000,000 roubles. At night the canal will be lighted by 
electricity, enabling vessels to traverse it in six days at the rate cf 
about seven miles an hour. 


LAUNCH OF A NEW STEAM LiFEBOAT.—Oa Tuesday afterncon 
Messrs, John I. Tnornycroft and Co, launched from their ship- 
yard at Chiswick a new hydraulic steam lifeboat, named the 
President Van Hull. This buat is an improved Duke of Northum- 
berland, having a length of 55ft. and a beam of 16ft., the hull 
having been designed by Mr. G. L. Watson, naval architect to the 
Royal National Lifeboat Institution, and the machinery by the 
Messrs, Thornycroft. She is built to the order of the South 
Holland Lifeboat Institution, and was christened by Miss Elsa 
Croll, daughter of Mr. Croll, consulting engineer to that institu- 
tion. Much interest being attached to this vessel, the launch was 
attended by Admiral Sir W. Dowell, K.C.B., and Captain Nepean, 
R.N., as representatives of the Royal National Lifeboat Instita- 
tion, and by Mr. Debruijue and Mr. Croll on behalf of that of 
South Holland. The boat was launched with steam up, and after 
being put into the water proceeded down the river for a prelimi- 
nary trial, which, although the engines had not been previous! 
turned round, was eminently successful. Her official trials, whic 
are expected to be very interesting, will shortly take place, 
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Section at Hopper Looking Forward 


DREDGING VESSEL FOR THE RUSSIAN 
IMPERIAL GOVERNMENT. 
OvR illustrations show in some details the arrangements of 


the latest of five dredging vessels recently constructed by” 


Messrs. William Simons and Co., of Renfrew, for the Russian 
Imperial Government. 
This dredger is fitted with an endless chain of steel 
uckets, specially designed for dealing with the tenacious 
clay and marl existing at the port of Libau. The buckets 
work in a central well, and are capable of lifting about 
600 tons of débris per hour. Not only is this dredger capable 
of delivering ordinary débris into her own hopper or into 
barges alongside in the usual manner; but, in view of the 
peculiar character of the ground to be found at Libau, a 
special apparatus is provided for so treating the dredged 
material that it may be discharged for some distance on shore 
by means of pipes. After the débris has been raised by the 
buckets, it is dropped into a large cylindrical ‘‘ pulveriser,” 
fitted with steel cutting knives, by means of which, and with 
the assistance of a supply of water, it is reduced to a con- 
sistency easily dealt with ; whereupon it enters a large centri- 
fugal discharge pump, which delivers it either into barges or 
into the pipes which carry it ashore. The dredger is pro- 
pelled with twin screws, acted upon by two pairs of compound 
surface condensing engines of 800 indicated horse-power, 
which are capable of driving her at a speed of seven knots 
an hour. Steam is supplied from two steel boilers working 
at 100 lb. pressure per square inch. Each pair of engines 
drives its own propeller. One set of the main engines works 
the dredging and pulverising machinery, and the other set is 
used to work the discharge pump, which receives the washed 
material from the pulveriser, and sends it ashore through the 
discharge pipes. The pulveriser is worked through the same 
line of shafting as the dredging gear, by means of a bevel pin 


fitted on the upright main shaft, and driving a toothed | 


wheel rim fitted on the forward side of the pulveriser. 
Clutch arrangements are made to disconnect the pulveriser, 
when the dredgings are required to be conveyed direct into 
the vessel’s own hoppers or into barges alongside. Both the 


buckets and the pulveriser work simultaneously, so that when | 


the buckets are worked at a faster or slower rate of speed the 
pulveriser is able to deal with the greater or lesser quantity 
of dredgings discharged into it. 
also provided for disengaging the pump when the screw pro- 
pellers are required to work. 

The hull of the vessel is built of steel, and she is divided 


into ten water-tight compartments. Her principal dimensions | 


are-——length, 180ft.; breadth, 35ft.; and depth, 14ft. Triple- 

barrelled steam mooring crabs are provided at bow and stern, 

— steam hoisting gear is fitted for manipulating the bucket 
er. 

Suitable accommodation has been provided for the crew, 
and special arrangements have been made to enable dredging 
operations to be carried on in very cold weather. The dredger 
is lighted throughout by electricity. 

Ample opportunity has now been afforded for testing the | 
efficiency of the vessel at the port of Libau upon the work | 
for which she was designed. During one month she has | 
recently raised and deposited no less than 62,700 tons of | 
material, and under favourable conditions she has dredged | 
and deposited nearly 6000 tons in the course of a working | 


day. It should be remarked that either one of her two main | 
boilers is capable of working the dredging machinery at its 
full power. 

Our supplement gives a section and plan of this vessel, 
which possesses special interest because of the success with 
which a very difficult material is treated. 


Clutch arrangements are | 


| from acting with ‘‘mathematical correctness,” 


| right does not hold good. 





LETTERS TO THE EDITOR. 
(We do not hold aa —— for the opinions of our 





THE ACCURACY OF VALVE GEARS, 
Sir,—It is a common remark of inventors and their friends, in 


describing the claims of new valve gears, to say that they are | 


mathematically correct, or that they give an excellent or nearly 
perfect distribution of steam. Mr. David Joy made such a claim 
in first describing his radial valve gear—see ‘‘ Proceedings,” Insti- 
tute of Mechanical Engineers, 1880, page 425. He made a similar 
claim in his recent paper on his new hydrostatic single excentric 
gear before one of the engi ing ieties, as reported in the 
technical journals some two years ago. Regarding this later gear 
of his, he particularly mentioned, as a proof of its excellent accu- 
racy, that the beat of the exhaust was beautifully regular, not at 
all like the irregular beat characterising the common double 
excentric and expansion link gear. Alexander Morton, in his 
paper of 1882, before the Glasgow Society of Engineers, describing 
his radial gear—page 8—claims that “ the motion of the slide valve 
is mathematically alike in amount.” Arrol and Pringle, in their 
British patent, No. 13,710, of 11—11—85, for a single excentric 
gear, which I have lately been studying, make a similar assertion 
tbat their gear is mathematically correct. 

Now what do such assertions and claims mean’ Any one who 
lias studied valve gears by Zsauner’s polar circle diagram and 
equations knows well that for all gears controlled by any form of 
circular motion from the engine driving shaft, the travel of the 
slide valve from its mid-position is a function of the angle of the 
revolution of the crank, that is to say, neglecting the ‘‘ missing 
quantity,” and errors due to local disturbances of the gear by its 
various movements, the slide valve opens, suppresses, exhausts, 
compresses and opens again at equal angles on the crank-path from 
either dead point, not at equal points in the piston stroke. From 








1D, 


angles can be termed mathematically correct. Of all the various 


valve gears invented, Arrol and Pringle’s single sliding excentric | 


gear alone gives an absolutely true polar circle diagram, every stage 
of the valve movements — at equal angles on the crank-path 
from either dead point, and, to use Z2uner’s term, there is no 
‘* missing quantity.” 

Dasigners of valve gear, however, never desire this sort of regu- 
larity. Their aim always is to produce equality of cut-off in the 
cylinder, tempered with a slight excess on the instroke sufficient 
to recoup loss of piston-rod area, or in vertical engines a slight 
excess on the lower side of the piston to rartially balance its 
weight. Owing to the angularity of the connecting-rod the piston | 
always travels farther on the outstroke than on the instroke for | 


| the same angle on the crank-path. Hence any valve gear deriving | 


its motion from the driving shaft will give a later cut-off on the | 
out stroke than the in stroke, unless it be specially adjusted to | 
avoid this ; in other words, to get equal work done on both sides 
of the piston, every endeavour is made to prevent such gears | 
Dasigners of | 
locomotive valve gear, while aiming at tempered equal cut-offs on the 

stroke, do certainly try to get the exhausts at equal angles on the | 


| crank-path, but this is for a wholly different reason, namely, to get | 


a regular beat of the blast, as it is found that an irregular bea’ 
does not produce so good a smoke-box , and dless] 
tears the fire about. As the crank in a locomotive revolves at a 











| constant speed, it is clear that to get a regular beat, exhausts at 


equal crank angles are necessary. 

To get the cut-offs equalised and tempered on the two strokes 
all sorts of expedients are adopted for ‘‘doctoring” the gear, 
advantage being taken of local disturbances in the gear to set one 
off against the other, so as to produce the desired result. In link 
motion work, the moral maxim that two wrongs never make a 
With this object the position of the 
reversing shaft is shifted about, suspension links are made to swing 
awry, excentric rods are made of unequal lengths, and unequal 
angles of advance given to the excentrics. Probably the easiest 
and most fruitful doctoring is got by employing a rocking shaft 
to drive the valve. By givingit a suitable location the cut-off can 


be readily tempered as desired, and with equally good results for | 





| gears of similar class fulfil this condition. 
| gear where the port opsning movement is obtained from the to-and- 
| feo motion of the same point in the connecting-rod which by its 
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both fore and back gear. I am convinced that this useful property 
of the rocking shaft explains its universal use on locomotives in 
America, where with steam chests on top of the cylinders, radial 
gears have made absolutely no way at all. 

Daring the past quarter of a century I suppose I have read every 
book published in the English language treating of link motions 
and valve gears generally, and nothing has impressed me more 
than how that nearly all of them ignore the desirability or necessity 
for this doctoring of the gear, and devote pages of useless calcula- 
tions and diagrams to proving the corract position of the reversing 
shaft, length of reversing arms, drag links, &:. Zauner set the 
example of this pernicious theorising, but the professors generally 
have run greedily after him. It is safe, however, to say that not 
a single gear has ever been executed where engineers have adopted 
the theoretical proportions and locations for the various parts 
recommended by these excellent people, 

Oa the other hand, I do not say that engineers are necessarily 
right in their insistence on the need for equalised cut-offs in the 
cylinder, and all the dodging and doctoring of the gear which this 
entails. None, however, of the professors has had the courage to 
dispute this. Will some of them now consider the matter, and 
inform us exactly what is the gain in efficiency from securing cut- 
offs in the cylinder equalised on the stroke of the piston rather 
than on the crank-path? In other words, why should the work 
done on the two strokes of the piston be equal rather than that 
done through the two halves of the crank-path / 

To clear the ground, I may point out that without the dodging 
and doctoring referred to, all valve gears wholly operated by 
excentrics or return cranks actuated by the driving shaft tend, 
when laid down in their simplest and most theoretically-dictated 
forms, to give valve movements equalised on the crank-path. All 
single and double excentric link motion geara come ia this class, 
All radial valve gears where the port opening movement is obtained 
by areturn crank or excentric—such as Heuzinger Von Waldeg’s 
gear, several formsof Morton’s gear, and one formof J oy’s gear—also 


the Zeuner standpoint, therefore, only a crank-path equality of | tend to give valve movements equslised on the crank-path, and 


form one class with the above. Only those radial gears where the 
port opening movement is obtained from the to-and-fro motion of 
the crosshead tend—so far as local disturbances of the gear may 
permit—to give valve movements equalised on the stroke of piston. 
The marine form of Morton’s gear and a few other lesser-known 
These forms of radial 


vibratory motion gives the lead of valve—such as Joy’s best known 
form of gear—lie midway in performance between the two classes 
above named. The nearer the point taken in connecting-rod is to 
the crosshead the nearer they approach the second class, and vice 
verst, Will any of your readers now say which of the two classes 
undoctored is the better ’ 

In conclusion, while on this subject I may draw attention to the 
very common, not tosay general, assertion (often assumption) made 
by all sorts of writers that radial gears are superior to link moticns 
in giving a later exhaust with less compression. Mr. Joy asserted 
this of his gear, claiming that he could work in marine, engines 
with a single slide valve only, where before with link gear a sepa- 
rate expansion valve was necessary (see Proc. Inst. Mech. Eagrs., 
1880, p. 428), Such a claim is not according to fact. No greater 
improvement in that respect is obtainable by employing a radial 
gear than by employing a link gear properly proportioned and 
sufficiently doctored. From experiments with fall-sized model 
boards with two different gears operated together, I can assert that 
for all practical purposes radial gears and link gears designed for 
the same engine with came lap and lead act identically, and the 
valves operated by both move synchronously, 

Dicna SEQUAMUR, 
Inséin, Lower Burma, August Ist. 





TECHNICAL ENGINEERING AND CONTINENTAL WORKS’ 
PRACTICE, 

Sir,—A hint has just- been given by a leading metallurgical 
chemist and ironworks engineer in the Midlands, who has an ex- 
tensive knowledge of the Continent, of the manner in which the 
continental iron and steel works employ technical engineering 
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hich should be of h 
ce their interests, which shou eof muc! 

knowledge te oar iron and steel works owners in this country. 
sae this authority, ‘‘ Foreigners have for many years formed a 
‘ saeiderable percentage of the members of our Iron and Steel 
Tastitute and the ‘ Proceedings ’ and visits of this Institute have 
rm the greatest facilities for acquiring knowledge of the build- 
F of new works and the introduction of new details of manufac- 
pA and the foreigners have taken advantage of these facilities.” 
How many of our British ironmasters, he goes on to inquire, are 
members of any foreign technical institute, or have even visited a 
foreign works ! He then proceeds to state that in his continental 
visits he has observed that the offices of the engineers and chemists 
at the iron and steel and engineering works were furnished with 
very complete sets of the leading technical and engineering 
‘ournals, and that before any important new work, either in plant 
= process, Was begun, no practice of self-sufficiency was adopted, 
but some of the engineering staff were sent abroad to study and 
report, and cull the cream of all that was known about it. This 
metallurgical engineer submits that the ethics of such a system of 


technical engineering education must be of the highest possible | 


benefit, The information herein given agrees, I fear, only too 
well with a significant fact mentioned at the Birmingham meeting 
of the Iron and Steel Institute to permit of any doubt being 
entertained that technical knowledge, and their application of it to 
works’ purposes, foreign iron and steel masters are ahead of their 
own. Mr, Jeremiah Head stated at the Iron and Steel Institute 


Messrs, Carnegie, the great American steel masters, send two 
- to Europe every year for a three months’ holiday 


of their managers 


however, the fire-box 2in. longer and the wheel base din. longer. 
The Planet and Mercury were both of the same dimensions as 
Ajax, and were both delivered in Dacember, 1838. 
The following, giving details of Premier and Ariel, is a copy of 
an official statement :— 
{copy.] 
| Mather, Dixon and Co., Liverpool. 1838. 
| Details of two locomotive engines for the Great. Western Railway Com- 
pany. Premier, No. 5; Ariel, No. 6. 
Passenger engines running upon six wheels. Gauge of railway, 7ft. 
eo cc co léin. 


| 


| Diameter of cylinders in, 

| Length of stroke .. .. o- 16in. 

| Diameter of driving-wheels .. Tit. 

| Diameter of small wheels 4ft. 

| From rails totopofframe .. .. «+ «+ «+ 4ft. 
From front of buffer beam to leading centre .. 4{t. 10in 
From leading centre to driving centre 6ft. 6iv. 

| From driving centre to trailing centre 6ft. Gin, 

} From trailing centre to back of frame 2ft. Sin. 
Total length of engine eae 20ft. 3in 
Wheel base .. .. .. 18ft. 
Length of boiler barre! 8ft. 

| Diameter of boiler inside te ee eo 4fr. 

| From rails totopofchimney .. .. «. 15ft. 


From rails to top of boilercasing.. .. «- .- «+ 
| Premier delivered February, and Ariel March, 1838. 
| The foregoing particulars, with thoee I gave in my former letter, 
| are, I think, sufficient to show what the engines mentioned were 
| like, and it will be found on comparing the details a that they 

agree with those given by Mr. Stretton. They all go to prove 
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\ 
GREAT WESTERN BROAD GAUGE METROPOLITAN ENGINE 


in technical matters at the expense of the firm, Eaglish iron- 

masters must improve, if reproaches such as I have mentioned 

are to be wiped out, N. W. 
Wolverhampton, September 3rd, 





THE HISTORY OF THE METROPOLITAN RAILWAY. 
Sin,—There are some errora in your remarks in your issue of 
the 16th about the Great Western Metropolitan engines, We 


enclose you a tracing showing what they were. 
THE MAKERS, 





EARLY GREAT WESTERN LOCOMOTIVES. 


Sir,—In his letter to you, dated 24th inst., which appears in 
your issue of the 30th inst., Mr. Stretton asks me to support the 
statements I have made by giving further particulars of the 
details and drawings in my ion. I am very pleased to have 
an opportunity of doing so, and therefore in addition to the details 
of the Snake and Viper and of Ajax, which I have already given, 
I now give the following particulars relating to Vulcan, “olus, 
and Bacchus :—These engines were built by Messrs, Tayleur and 


[co. 




















that Mr. Sekon is wrong in his statements regarding Ajax, Saake 
and Viper, and Premier. 
I have also pleasure in annexing a copy of an official statement 
which gives information concerning twenty engines. 
D. H. LITTLEJOHN. 
27, Bank-street, Dundee, August 31st. 





Sir,—The interesting information published by Mr. Littlejohn 
and Mr. Greenly throws very considerable light upon the history 
of the early Great Western engines, and proves the absurdity of 
Mr. Sakon’s claims that ‘‘ officials don’t know, and can’t find infor- 
mation.” 

Mr. Greenly states, page 216, that he has a drawing of the 
Ajax of 1838, I shall be glad to hear if that drawing gives a clear 

| view of the driving-wheels. These wheels were of spscial con- 
struction, and were made with the engine by Mather, Dixon, and 
Co, There were no spokes whatever. Each wheel had two discs 
of ,°;in. boiler-plate, 7ft. 6in. diameter; they were dished, and 
| bolted together by screwed stays, riveted over in the same manner 
as a fire-box and its casing. When the wheel was being made one 
of the stays fell into the wheel. This was not known until the 
engine commenced work, when the rattle of the loose stay was 


PY.] 


The Great Western Company’s First Locomotives, 1838. 

















! ! 
3 | ee ee oe e 
§ i] g ish) #24 sai 3 
Date. Name. No. Maker. = € | Sta é g z +o Remarks. | z 
= - aE 3. sc \Z = 
S| 2 | gs") ase SF | 22 
fo i=] | | 
Ia, | In. Ft. Ft. In. | | 
1887 North Star 1 R. Stephenson and Co». 16 18 7 40 6 | 81 
1838 Vulcan 2 |C. Tayleur and Co. 14 16 8 4 6 6 ; 82 
1838 |.Kolus.. 3 do, 14 16 8 4 6 6 82 
1833 Bacchus 4 do. 14 16 8 46 6 82 
1838 (Premier 5 Mather, Dixon and Co. 14 16 7 40 6 83 
1888 (Ariel .. 6 do. 14 16 7 40 6 83 
1888 Lion .. 7 |Sharp, Roberts, and Co. 14 18 6 3.6 6 84 
1838 (Atlas ., ee 8 do. 14 18 6 3 6 6 $4 
1838 Eagle .. e 9 do. 4 18 6 3 6 6 84 
1888 (Apollo oe . 10 C. Tayleur and Co. 14 16 8 46 6 85 
1888 |Neptume .. .. . ll do. 14 16 8 46 6 85 
1838 |Venus.. oo 12 do. 14 16 8 4 6 6 85 
1838 Snake.. - «e 18 |Haigh Foundry Co. 143 | 18 6 4 0 6 86 
1838 Viper .. oe} 14 do. 143 | 18 6 40 6 85 
1888 |Ajax .. .. --| 15 Mather, Dixon, and 2o. 14 18 8 40 6 87 
1838 Thundercr 16 |R. and W. Hawthorn and Co. 16 20 6 none 4 ge nem 8 tol—Boiler on separate! 88 
| frame. | 
1838 | Planet 17. |Mather, Dixon, and Co. 14 18 s 40 6 | 87 
1838 Hurricane .. 18 |R. and W. Hawthorn and Co. 16 20 10 4 6 6 (Boiler on separate frame. 89 
1858 |Mercury .. .. 19 |Mather, Dixon, and Co. 14 18 8 40 6 87 
1838 Morning Star .. 20 16 18 7 40 6 | | 90 


|B. Stephenson and Co. 


Co., and ran on six wheels ; they had inside cylinders and outside 
frames and bearings, the driving axle-box being above the frame, 


Diameter of cylinders l4in 
Length of stroke .. .. .. 1éin 
Diameter of driving-whecls .. 8ft. 
Diameter of small wheels 4ft. 6in 
I Sa dein Goh Stirs eas ad” ine! vest Se 13ft. 
¥rom front of buffer beam to leading centre .. 3ft. 5in. 
rom leading centre to driving centre ee 6ft. Tin. 
From driving centre to trailing centre 6ft. 5in. 
From trailing centre to back of frame 2ft. din. 
To*illength of frame .. Gx. os 18ft. 9in, 
Length of boiler barrel .. 8ft. 

_ Diameter of boiler barrel 3ft. 6in. 

Fire box. inside measurc— 
MO 5 ae we 2ft. in. 
ee ys Ue oe 8ft. 9in. 
ee 4ft. 
Heating surface— 
ire-box .. . 50} eq. ft. 
Tubes .. ee oe 652} sq. ft. 
702} sq. ft. 


These engines were delivered at London early in January, 1838 ; 
thsy bore a plate with date 1837. In December, 1838, Messrs. 


Tayleur and Co, also délivered to the company three similar 
These engines had, 


engines, named Apollo, Neptune, and Venus. 





| heard. As it could not be got out, it continued to ‘rattle about” 
| for many years, and all the drivers who ever worked the old 
; Ajax remember the wheel and the loose stay; and the workman 
| who allowed it to fall into the wheel, it is recorded, was discharged 


| by Mather, Dixon and Co. The wheel with tire was 8ft. diameter. 

| Perhaps your correspondents can clear up a matter of history 
relating to three engines by Sharp, Roberts, and C»., of 1838, 
namely, Lion, Atlas, and Eagle. The official list of engines shows 
the small wheels as 3ft. Gin. diameter ; the drawings at Chicago, 

| those in my possession, and the details in the hands of the makers 

| show them as 4ft. CLEMENT E, STRETTON, 

| Leicester, August 31st. 


| Sir,—In reference to Mr, Sekon’s statements that there are no 
| records or drawings of the early engines on this line, I have now 
| before me an official drawing of the driving wheel of the Ajax. 
| It is 8ft, in diameter, and described as follows:—It contained no 
| spokes but two disc; of ,% boiler plate 7ft 6in. in diameter, 7in. 
| apart at tae boss, and 3hin. apart at tire, slightly dished. Held 
in place by Zin, stay bolts, riveted over at each end. These discs 
were bolted to the tire and to the boss by 2in. bolts, thus forming 
a hollow wheel into which the staybolt was accidentally dropped, 

and had to remain, as mentioned in my last letter. 
As to the other Great Western engines, besides my own collec- 


tion of drawings, there are complete sets in the hands of the 
officials at Swindon. The builders have working drawings of the 
locomotives they designed and constructed for the Great Western 
Railway, to say nothing of those drawings exhibited at Chicago, 
those filed at South Kensington Museum, and those in the ssion 
ot Mr, D, H. Littlejohp, of Dundee. Then there are the collec- 
tions of Mr. C. E. Stretton, of Leicester, Mr. Baker and 
Mr. Bleasdale, both of Birmingham, and the photographs in the 
possession of Mr, F. Moore, of Finsbury. Yet Mr. Sekon writes, 
nothing is known. If so, why does he maintain that the Ajax 
had a 10ft. wheel, and the Haigh Foundry engines, Snake and 
ba were geared like the Thunderer, which implies that heknows 


all. H, GREENLY, 
Third Avenue, W., August 31st. 





Sin,—Can Mr. Littlejohn supply any information as to the valve 
gear used on the first engines used on this line? It is a curious 
circumstance that no one seems to know the name of the firat 
locomotive on any line fitted with the link motion. I take it for 
granted that Gooch’s North Star was fitted with Gooch’s fixed 
links, but I am not at all sure that it had such gear to begin with. 
From various old engravings it seems that the forked gab was used 
on the Great Western for many years. I want to know what 
preceded and followed it, and the dates, Demi JOHN, 
September 9th. 





Sir,—I think it was a great pity that Mr. Clement Stretton did 
not send the drawings of these engines to the Exhibition of Railway 
Appliances and Inventions, held this year at the Imperial Institute, 
the same as he sent to the Chicago Exhibition, 1893, so that your 
readers could have examined the interesting collection. 

September 2nd, EXHIBITOR No, 88, 





RAILWAY SIGNALS, 


Srk,—Your correspondent ‘‘ Compensator,” page 209, does not 
seem to be aware that the Caledonian Railway distant signals were 
all changed to green in place of white last year, and in the off 
position have a guard to shield the back light of the lantern, to show 
from cabin they are working, and to cut off light from other road, 

Forfar, September Ist, F. 


SELF-PROPELLED ROAD CARRIAGES, 


Sin,—May I suggest to inventors who are preparing to compete 
for your priz2s that air condensers will enable them to use distilled 
water, and work it round and round? You cannot with air con- 
densers produce a vacuum of any value for power, but you can 
reduce the pressure in the exhaust to the atmosphere, or 3lb. to 
4lb. below. The advantage of using the same water over and 
over again is very great. A boiler of one continuous tube, with a 
force pump at the lower end, and a steam chest at the upper end 
worked by petroleum lamp burners, to produce one or two brake 
horse-power, would not weigh much, and the air condenser should 
be a great many very small thin brass or copper tubes, outside 
which the air would i 


as the _— drove along, or it might 
be — cylinder filled with small tubes through which the air 
wou 


pass, G, A, Hale, 
Penithon, Radnorshire, September 3rd. 





THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 


Sir,—I enclose transcript from the Minutes of our Council as an 
effort on the part of the American Society of Mechanical Engineers 
to record its feelings at the death of its late president. 

The Council will be glad to have you make such use of it as may 
seem fitting and appropriate to further the object of the record, 

F, R, Hurron, Secretary. 

No, 12, West Thirty-first-street, New York, 

August 26th. 


The American Society of Mechanical Engineers desires through its 
Council to spread upon the records of the Society, and of its Council, a 
minute expressive of the respect and regard which its members feel and 
seck to make public upon the sudden and untimely death from an 
accident of their colleague, Mr. E. F. C. Davis, president of the Society. 

The formal mould of memorial resolutions in which a corporate body 
ordinarily records its action seems inadequate for a proper voicing of the 
spirit which pervades the Council in the presence of the death of one 
whom its members had known so well, and whom they had learned to 
admire and love. His wise and mature judgment, his business and pro- 
fessional knowledge, his conservative yet energetic counsel, and his 
courteous consideration for others, had made him one from whose 
— of the Society's affairs the highest hopes had been enter- 
tained. 

Although with such grief the stranger intermeddleth not, yet the 
Council would presume to express their heartfelt sympathy with those 
—— and dearest to Mr. Davis, upon whom this blow has so crushingly 

allen. 

Resolved : That copies of this minute be furnished to the engineering 
journals, with a request that they give a publicity toit in such a way 
that it may serve to convey to the profession something of the sorrow 
and regret with which the American Society of Mechanical Engineers 
has heard of their loss in the death of their President. 





THE RAILWAY RACE, 


Sir,—In the concluding paragraph of my third article on the 
‘* Railway Race,” which appeared on pages 202 and 203 of THE 
ENGINEER of last week—August 30th—I remarked on the difficulty 
of obtaining accurate and non-conflicting data as to the perform- 
ance on the occasions when personal attendance was infpossible. 
Cariously enough, the paragraph immediately preceding in the 
same article furnished a forcible illustration of the fact, for in that 
paragraph, on the strength of a telegram from Scotland, which 
purported to convey official facts, and which there was no time to 
verify, I stated that on the final day the Caledonian Railway ran 
its express from Stirling to Aberdeen without stopping at Perth, 
and used engine No. 123. I find that neither statement was 
correct, for I now learn on official authority that the runs were 
Carlisle-Perth and Perth-Aberdeen respectively, and that the 
engine used was No, 17, a new 6ft. Gin. coupled. I must, there- 
fore, ask these readers who may find my articles useful as a record 
of this remarkable railway experience to make the requisite 
corrections in the text. CHARLES Rovus-MARTEN, 


Str,—I read with interest the article by Mr. Charles Rous- 
Marten, which ae in THE ENGINEER for Friday, 30th ult., 
regarding the end of the railway race, but having travelled with 
the 8 p.m. train from Euston station, London, to Aberdeen, I find 
that come of the details he gives are not strictly correct, 

He says the train left Carlisle at 12°38 a.m., and covered the 
240 miles to Aberdeon in just 242 minutes, including a stop at 
Stirling, and he also goes on to say that the run from Stirling to 
Aberdeen was made without a stop by the Caledonian 7ft. single 
engine 123, 

Now, as a matter of fact, the train did not stop at Stirling on 
the date in question. It left Carlisle at 12384 a.m. with engine 
No. 90 attached, which I made out was built at the Caledonian 
Company’s works, near Rollox, in 1891, and the train ran to Perth 
without stopping, and traversed the distance, 151} miles, in 149 
minutes, 

Engine No, 17, which I made out was also built at the company s 
works, Rollox, in 1894, took the place of No. 90 at Perth, and the 
train departed from that station at 3 94 a.m., reaching Aberdeen 
ticket platform at 4.30 a.m. and the passenger station at 4.32 a.m., 
the journey from Perth—90 miles—having been accomplished in 
ba me including delay at the ticket platform. 

ou will therefore see that the run from Carlisle to Aberdeen 
occupied 234 minutes, and as the distance is 241} miles, the average 
8 was 61°83 miles per hour, or excluding the delay through 








stoppages at Perth and the ticket platform, the speed from station 
to tation averaged 62°95 miles per hour, As the times were 
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—— noted I can vouch for the veracity of the figures I have 
quoted. 

From inquiries made I find that engine No. 123 has not worked 
any of the trains concerned in the recent contest, and as neither 
engine No. 90 or 17 were built, they could not participate in the 
memorable race of 1888, A PASSENGER, 

September 3rd. 


Sir,—I beg leave to correct two slight inaccuracies in Mr. Rous- 
Marten’s article on the recent railway racing. Caledonian engine 
No, 123, the 7ft. single, was never on the racing train. On the 
Friday, when the West Coast did their record run, the engines 
were the same as on the previous nights, Nos. 90 and 17. Far- 
ther, No. 90 brought the train from Carlisle to Perth, where the 
engines were changed, not at Stirling as he states, Avologising 
for troubling you, Sam, A, FORBES, 

Conservative Club, Perth, September 4th. 








ARNDT’S PATENT ECONOMETER. 


THE econometer is an interesting instrument that has been 
designed to show at a glance the degree of efficiency with 
which the fires are being managed, and has the same relation 
to the fires that the pressure gauge bears to the steam, 
enabling the fireman to so regulate his fires as to obtain the 
maximum duty from the fuel. 

If the fuel is burnt with only the theoretical quantity of 





























air required for combustion, the very best results wiil be 
obtained in steam production, and every pound of air 
admitted in excess is so much loss, as the air must be heated 
to the temperature of the escaping gases, thus carrying heat 
up the chimney that should have been transferred to the water. 
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Index of Econometer 


So there passes through 
the chimney 


Thatis, withasufiicient 
surplus supply of air 
1°3 only, about 10°4 
af necessary air for a 
kilo. of fuel, there 
must 8s un- 
necessary about se he 


27°2  20°0 «=15°2 


For coal of medium quality. 





And therefore the loss 


of fuel amountsto.. 90 


60 





It is, of course, impossible to work absolutely down to the 
theoretical limit, but the aim should be to keep as nearly to 
this as possible; and the econometer provides a ready means 
of obtaining this object. The maximum amount of CO, in 
the exit gases with perfect combustion is 21 per cent., and 
the losses attributable to excess air in increasing quantity 
will be seen on reference to the accompanying table. 

The econometer is fixed in an air-tight case , with a 
sheet of glass in front. In the case m there are two con- 
necting joints i and i,; the first, i, is connected by a pipe 
of about jin. diameter, with the flue of the boiler between 
the latter and the damper; and the second, i,, is connected 
by a similar pipe to a small aspirator in the flue between 
the damper and the chimney, and which is fed and directed 
by the draught of the chimney. In the interior of the 
econometer case ” the inlet 2 is connected with the 
ascending pipe f, and the outlet 3 with the descending 
pipe g, by means of india-rubber tubes q, q, 

The gas-weighing machine itself consists of a very finely 
adjusted, highly sensitive balance a, to which is fixed the 
pointer or index b. On one end of the balance, a, is 
suspended an open gas reservoir ¢, with a capacity of about 
half a litre, and in the opposite end a hollow compensation 
body e,, to which is affixed a scale with a number of small 
weights d attached, by which the gasholder can be balanced. 
= edges of the balance are steel, gilded, and the points are 
agate, 








Table of the Loss of Heat and Fuel + 





The gas-ascending pipe f reaches into the gasholder or 
reservoir e, which has a neck e open below and surrounded 


by the outgoing connecting joint g, open above. The neck 
e has free play round the pipe /, as well as round the 
connection g, so that the gas balance can swing free 
from resistance, and, therefore, works with extraordinary 
exactness. 
In a circular sent out by the makers we find the following 
statements :—‘ One kilog. = 21b. nearly of anthracite coal of 
medium quality, requires theoretically about 8 c.m. of atmo- 
sphericair. If, for example, in the case of a steam boiler, and 
using a medium quantity of anthracite coal, the econometer 
shows an average of only 3 per cent. CO,—a case often happen- 
ing in practice—then the quantity of air used for the combus- 
tion of a kilogramme of coal and the almost equal quantity of 
gaseous smoke is about 8 x 6:3 = 50°4 cubic metres reduced 
to the temperature of 0 deg. Celsius. If the atmospheric air 
passes to the grate at a temperature of 20 deg. Cels. and 
the gaseous smoke leaves the boiler at 270 deg. Cels., the 
difference of temperature amounts to 250 deg. Cels. There- 
fore, for this heating of the smoke—which on an average 
requires for raising each degree per cubic metre 0:32 heat 
unit—about 50°4 x 250 x 0°32 = 4032 heat units must be 
used. 
Further, if the anthracite coal used bas an actual heat 
value of 7000 units, the loss of heat or fuel loss can be 
calculated at about ae = If with the 
‘ 
same firing and a larger supply of air the amount of carbonic 
acid fall to 1 per cent., so that the gaseous smoke contains 
2 per cent. CO,, the loss amounts at once to 8 x 9°5 x 250 
Ri 6080 x 100 - 
x 0°32 = 6080 heat units, or to about — 7000 = 87 per 
cent. of coal.” It is not quite easy to understand what this 
means, or how the stated conditions could exist. It is clear, 
however, that no good boiler, properly fired and properly set, 
would waste 87 per cent. of all the heat to be got out of the 
coal. Taking the English figures instead of French, and 
assuming that 20 Ib. of air will suffice per pound of coal, and 
that this air is discharged from contact with the boiler 
500 deg. Fah. hotter than it entered the grate, then the air 
would carry away 20 x 500 x :23 = 2300 units. If the coal 
represented 13.500 units, the loss would be 17 per cent. only. 
The apparatus is supplied by Messrs. Meldrum Bros., City- 
road, Manchester. 


58 per cent. 








UNITED STATES EXPERIMENTS WITH A 
POLARISING PHOTO-CHRONOGRAPH. 


BETWEEN the 27th of December, 1894, and the 12th of 
January, 1895, at the United States Artillery School, Fort 
Monroe, a series of experiments were made with a chrono- 
graph constructed on what we believe to be an entirely new 
principle. The projectile passes through screens, as in other 
chronographs ; the record is, however, obtained by the effect 
of polarisation produced by the “‘ make ” or “ break ’’ of elec- 
tric currents. The Journal of the United States Artillery 
for July has a capital article by Dr. Albert Cushing Crehore, 
and Dr. George Owen Squiere, describing the experiments in 
detail. To this article we would refer such readers as may 
be specially interested in the question. The chronograph is 
considered in its two parts—That is—(1) the transmitter, and 
(2) the receiver. The former includes those parts which are 
concerned in conveying the occurrence of the event to the 
place where it is recorded; the latter includes the parts 
essential to the receiving, the record, and measuring the 
t 


The transmitter depends for its action on the use of polar- 
ised light falling on a sensitised plate. We might imagine 
mechanism by which light was shut off at will by a revolving 
shutter, but, as is pointed out, the inertia of the shutter 


in Steam Boilers and other Furnaces. 


Per cent. carbonic acid. 


About so much more 
than the theoretical 
amount of airrequired 
for the combustion of 
the coal. 


Cubic metres of super- 
fluous air heated at a 
temperature of various 
degrees, usually 
deg. Cels. 


At a temperature of 
250 deg. Cels. of out- 
going smoke. 


Per cent. 


would interfere with accuracy. I will be seen then that the 
following is a very ingenious and beautiful device. Between 
two Nichol prisms, the polarised and analyser, is placed a 
medium consisting of liquid carbon bisulphide contained in 
& glass tube with plate glass ends. This, when situated in a 
magnetic field of force, possesses a power of rotating the plane 
of polarisation proportionally to the intensity of the magnetic 
field. To produce this latter, a coil of wire is wound round 
the glass tube, and an electric current passed through it. 
When the current ceases, the carbon bisulphide instantly 
loses its rotary power. The operation is as follows :—‘ The 
polariser and analyser are permanently set in the crossed 
direction, in which position no light emerges from the 
analyser. A current is now sent through the coil or the tube. 
The plane of polarisation is immediately rotated. This is 
equivalent to rotating the polariser through a certain angle, 
and hence light now emerges from the analyser. Break the 
current, the medium loses its rotary power, and there is 
again complete darkness. This arrangement makes an 
effectual shutter for the beam without moving any mass of 
matter.” 

The article then deals with operation with its intervals in 
detail, it being shown that where no iron or magnetic mate- 
rial is used any “lag” that exists is very small, and admits 
of being dealt with. In all the differences of time measured 





The receiver consisted of a circular photographic plate upon 
@ horizontal shaft in a dark box. An approximately uniform 
rotation was given to it by means of an electric motor whose 
armature was coupled direct to the shaft. The velocity of 
rotation was measured by means of a beam of light and a 
tuning-fork’s shadow, which describes a sinusoidal ling 
around the plate. From a knowledge of the angle subtended 
by a certain number of these waves, the velocity of rotation 
of the plate can be determined. There is much in this 
description that reminds us of the first effort to record a 
number of intervals by the same circuit by the Bashforth 
instrument about 1865. Bashforth, in what this paper terms 
his classical experiments, employed springs, which were held 
at one side of a small ring by the screen wires, and flow 
across the ring on the wire being cut. The record was made 
on a chronograph, and we believe that he used a tuning-fork 
to obtain the velocity—at all events, on some occasions, 
As we have said, however, the United States instrument 
in its main features is, so far as we know, original, and 
apparently extremely accurate. In the course of the trial 
the employment of ‘‘ makes,” of course, was given up for 
that of “ breaks,” it being feared that too much would be lost 
in perfecting the application of the former. 

The results given are very interesting. The continued rise 
of velocity for a few feet beyond the muzzle, which has been 
before assumed, is very clearly brought out in these trials, 
which shows the maximum point to be reached at about six or 
seven feet from the muzzle of the gun—certainly at between five 
andten. The decrease, then, is comparatively gradual, so that 
the projectile must travel about 100ft. before its velocity falls to 
that attained when leaving the muzzle. As is noticed, it isa 
mistake, therefore, to calculate muzzle velocities as increasing 
from some point recorded all the way back to the gun. The 
mistake, however, can hardly have a practical effect on cal- 
culations, as it is only for the space of about 7ft. measured 
from the muzzle that the error has existed. Very interesting 
— are given, showing records on the plates made by the 

eam of light, as well as the general arrangement of the 
apparatus. 








LINKS IN THE HISTORY OF THE LOCOMOTIVE, 


In reply to a letter of inquiry concerning certain relics 
of engines, we have received the following interesting 
letter from Mr. Boulton, of Ashton-under-Lyne :— 

To the Editor of THE ENGINEER, 
Sir,—Yours of the 23rd to hand, for which I am obliged. 
Very considerable havoc has been made with my relics during the 
last ten years, I don’t know what I have that I can think of 
jast now in connection with Metropolitan No. 1, About the whole 
of it, and hundreds of tons of parts of early locomotives went to 
Beyer, Peacock, and C»., of Gorton Foundry, as scrap a few 
years ago, 
I have a part of No. 1, Sheffield, Ashton-under-Lyne, and Man- 
chester Railway, which is now the Manchester, Sheffield, and 
Lincolnshire Railway. Nos. 1, 2, and 3 of their locomotives were 
built in 1841 by Messrs, Kirtley, of Warrington ; one of the Messrs. 
Kirtley afterwards went to be locomotive superintendent on the 
Midland at Derby. 





FiRE-BOX PLATE, A. 8 AND M. RAILWAY 


Tie late Mr. Richard Peacock, C.E., M.P., of Gorton Foundry, 
was the locomotive superintendent of the Sheffield, Ashton-under- 
Lyne, and Manchester Railway from 1841 for some years after. 
In fact, he was first engaged by them, and was No, 1 engine-man, 
but he was immediately made into, shall I say locomotive superin- 
tendent? and I well recollect seeing him dressed as an ordinary 
workman in 1842, I went apprentice to him at Newton Station 
when the locomotive depét of the Sheffield Railway was there, 
and I profess to have been his first apprentice. We were always 
—— and intimate friends up to his death. In 1843 No, 1 
ocomotive broke her fire-door ring, and it was considered a par- 
ticularly clever job at the time to put in a new fire-door ring with- 
out taking the fire-box out, You will see from the enclosed photo 
—which shows the inside of the front plate of the boiler—the 
ry with a double row of rivets. I helped to do this job in 
843, Ihave the plate in my possession to-day. The company 
ultimately sold the engine. Tt went out into Spain to do some 
ballasting in connection with a new line. Mr. Gee was one of 
the early engineers in connection with the Sheffield Railway. He 
went out to Spain to superintend a railway there, and whilst there 
this No. 1 ran off the road, rolled down a bank, and killed Mr. 
Gee. This No, 1 ultimately came home and became the property 
of a North Wales colliery proprietor, from whom I bought her. 
I ultimately broke her up ; the enclosed photograph shows the inside 
of the plate.. You will see how the longitudinal stays were 
attached, I have an outside view somewhere, I think. 

Isaac W, BouLTON. 











the same circuit is used, so that there is no necessity to 
make different electro-magnets exactly alike. 








Tue new sails of the United States yacht Defender 
are of Ramie cloth, and cost 14,000 dollars. 








Sept. 6, 1895. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 





France: Wages in Paris and Department of Seine. — In 
the metal group the industries dealt with are these working 
metals already extracted from the mineral, and include such 
as copper works, foundries, machine works, rolling mills, tin- 
plate works, wire works, &c. Machinery plays an important 

art in the working of the common metals, but owing to the 
diversity of the products manufactured, the power employed 
yaries widely. Some of the largest and most important 
works are to be found in these industries, but small shops 
and even employés who work at their homes are abundant. 
While 100-horse power per 100 hands is used in rolling mills, 
the other industries, except wire works, do not ordinarily use 
more than 25-horse power for the same number of hands, and 
there are many — where no mechanical power is used. 
The employés of this group differ widely in respect to the 
intelligence and skill they are required to exercise. Those 
working without the aid of machines, such as coppersmiths, 
fitters, locksmiths, tinsmiths, &c., often possess a high degree 
of intelligence and skill, their trades requiring them to 
execute work from designs or by processes the learning of 
which has required a long apprenticeship and much experi- 
ence. Those who work with machinery may be divided into 
two classes—those who follow occupations which demand a 
knowledge of design and a long experience in the trade, 
together with intelligence and skill in proportion as their 
machines are complicated, and those who carry on operations 
which are always.of the same character, requiring neither 
intelligence nor skill, who do not make the tools they work 
with, and consequently are unskilled labourers who are 
merely called upon to acquire a certain degree of dex- 
terity, and to watch the machines. This latter class 
have been more or less displaced by women and 
children, who average 5 per cent. of those employed in iron 
and steel works, 20 per cent. in rolling mills. Except in the 
manufacture of iron for constructive purposes, the industries 
of this group rarely work on Sundays. In certain cases 
where the work on hand is pressing, some workmen may 
come to the shops for half a day on Sunday, but seldom for 
the whole day. The average number of days of production 
for the whole group is 303, The average number of working 
days per hand in the iron industries ranges from 1 per cent. 
to 9 per cent. less than the days of production: the greatest 
average loss of time in proportion to production in the manu- 
facture of brass and copper for building purposes, and brass 
foundries, amounting in the first instance to 15 per cent. 
The average duration of a day’s work varies from 93 to 103 
hours, the general average being 104 hours. In ironworks a 
day varies from 9 to 12 hours, but rarely the former, being 
most frequently from 10 to 11, and 11 to 12 hours. In con- 
structions in iron the day varies according to the season, 
sometimes being 9 hours, sometimes 10, and sometimes 11 
hours. In rolling mills the hours are 10, 11, and most fre- 
quently 12, with exceptions of 8 or 9 hours. In iron furni- 
ture and wire works the hours are 11, and exceptionally 10. 
In boiler works the time varies from 10 to 11 hours generally, 
with exceptions of 9, and sometimes 12 or 13 hours. In iron 
foundries the hours are 10 or 11. In machine works the day 
varies from 10 to 11 hours, with rare exceptions of 8 or 12 
and more hours. In copper works and foundries the hours 
are ordinarily 10 and 11, rarely 9 or 12, In the manufacture 
of faucets, and other articles in brass, the day is 10 to 11, 
with exceptions of 12hours, Brass and copper works, manu- 
factories of gas apparatus, and rolling mills, increase their 
production at the approach of the winter months, Manu- 
factories of iron for building purposes, and for the construction 
of iron buildings, have their season of greatest production 
during the summer and autumn months. 

Wages by occupations in the metal group are :— 





Average 
Occupatioas. Time or piece work. wages per day 
10 hours. 
Iron INDUSTRIES. s. d. 8 
Blacksmithing, — bolt, 
axle, and spring making— 
ote ware ee eee ee - 8&8 B-—4 43 
Blacksmiths Time - 4 44—5 0 
i Piece 8 a 7} 
Boys. Time - 010;—3 0 
Catchers Piece - 5 7-6 49 
Clippers Piece - 2 9-4 0 
Roll turners Time . 12 9 
Fagot hands.. Piece - 40—5 0 
Feeders. . Time 4 44-5 0 
Filers Piece 4 93-6 4] 
Firemen Piece .. .. .. 4 O—4 98 
Fitters .. fe Time and piec2.. 4 0 — 9 7} 
» helpers Piece vo «« 8 2— 4 6 
Foremen we Time 7 74-16 0 
Forge hands. . Piece .. .. .. 8 23—4 43 
Furnace hinds .. Time and piece... 3 zg—-13 24 
helpers. . Time and piece... 4 0 —11 2% 
Hammerers .. Tame 5. 2. ve 36 G 
Machinists .. Time and piece.. 6 0 —18 9} 
Moulders Pleve .. .. .. 5&5 34-8 
Mounters Piec> 4 93-6 4] 
Polishers Piece 5 34 
i. ee Conroe Piece .. 1 3-2 0 
Reducing rollers, before .. Piece 6 44-7 1% 
» » behind Piece .. 5 ¢}-—6 43 
Rollers ..  .. ae ae Piece 5 74-10 43 
” ee Time 5 2§-10 0 
Rounders Time o £7 
 , Oe Time 4 73-6 23 
Spring makers .. Time - 3S 
Strikers Time 2 44—5 %3 
” “se Piece 2 = 5 43 
Temperers .. .. Piece 6 0 
Thread cutters .. .. - .. Piece 2 98-40 
Iron for buildings and construc- 
tions in iron— 
Blacksmiths Time and piece.. 4 0—7 7} 
Erectors Teme «1 « oo € F 
Fasteners Time .. «a oo 8 7 
Firemen oe 68 ee Te es cs ee OOM 
WOM a ies ec wae: “lee Time and piece... 2 4j—10 0 
” Venetian blinds .. .. Timeand piece.. 6 11 
Foremen .. .. «« | re 7 23-11 23 
Journeymen Time .. - 6 O 
Lockers.. .. Time i 2k. 
Locksmiths .. Time .. - 811—7 0 
Moulders .. -. Time - 41 
Planers .. oon 
Punchers nid Time and piece.. 4 44-5 23 
Railing makers .. SD +0 we oc: SOL st © 
Scaffold raisers .. Time . & 
Stampers ., Time - 2 74-4 0 
Strikers... .. Time . 8 Tj—4 43 
Tool makers.. Time - 60 
era... Time « oe 
Iron foundries— 
Apprentices. . Time - O 44—2 93 
Bearders .. .. . Time - 8&8 2-5 8% 
Counter sinkers.. - Time - 5 4 
Fitters .. .. .. . Time - 40—6 2 
Foremen .,, Time - 5 9-11 23 
Machinists .. .. .. .. .- Time abe & 
Makers of sand forms .. .. Time « o 8 T}—4 25 
LU re: - 4 8 
Moulders ., hae Time .. . 40—6 2 
Moulders .. on Piece . 6 4-8 of 


Iron Foundries— 











Mould makers .. Time 40—6 ‘ 
nd ha csc etree od Te 4 98-10 0 
Ce Time 8 vg—5 &§ 
Iron sheet works, manufactories 
of heating apparatus, safes aud 
wire cloth— 
Foremen Time - 6 O—12 0 
Galvanisers .. Time ae 
Machine fitters .. Time « @. Ss 
Machine hands .. Time - 4% 
Machine hands .. - Piece ow ee 
Painters .. _ Time - 6 4 
Plate makers -. Time 3 0—6 0 
Plate makers Piece . 3 O0—9 2 
Sieve makers . Piece 3 7{—4 9% 
Stove makers Time 8 23-6 2 
Tinsmiths .. Piece 40—9 ¢ 
Wire weavers .. .. .. Piece 8 74—4 $8 
Iron wire and drawing works— 
Annealers oe! ee an Time te] 
Cleaners Time 5 2 
Dippers.. Time . 3 4} 
Drawers Time . 8 2-6 2% 
Drawers Piece . 40—6 0 
Fitters .. Time - 40—70 
Foremen Time - 4 98-12 93 
Smi -_ Time - 4 44-7 0 
Strikers.. Time 40 
Wire drawers Time - 5 3g 
Wire dressers ere Time « & 4 
Machinery construction— 
Counter sinukers.. Time oc «s os C'O—8'S 
Fitters .. es Time and piece., 1 23-9 7} 
Foremen .. .. Time .. .. « 6 4§—19 2 
Machinist electrici Time 4 93—6 0 
Machinists .. .. Time 20-8 0 
9s Piece 2 43-9 7} 
Modellers Time - 40—7 2 
Moulders . Tee a «as o O'S 
Planishers .. Time and piece... 6 O—9 7} 
Rivetters Te a a cs EE 
fetters-up Time and piece.. 4 43-8 0 
Smiths .. Tim3 .. .. «. 4 98-10 43 
” Ze Piece - 5 2$-10 4% 
Turners .. a “9, Se Time 3 44-7 74 
” ad. gee at, te ae ee - 40—9 7 
Manufacture of cutlery, edge tools, 
and saws— 
Apprentices .. Time 0 98—2 43 
Edge tool maker Pieve 4 93-16 0 
i, ae Time 4 93—6 0 
Foremen Time 7 74-23 25 
Forgemen Time 3 74-4 43 
Machinists .. Time n 5 7% 
Matchers Time 4 &} 
Moulders Time 5 74 
Planishers .. Time 5 5y 
Polishers Time 4 7} 
eee Time 5 13 
Tooth sharpeners Time 5 0 
pe Tim? 4 93-6 0 
Various Metat INDUSTRIES. 
Brass, copper, tin, &c., workers— 
pO a eee Time 5 0} 
Bronzers Time .. 4 28 
Chasers.. .. Plece .. 4 0—10 9} 
Coppersmiths Time 5 4% 
Enamellers .. Time 5 4% 
Engravers Time 3 74-7 0 
Faucet turners Time 74—6 0 
= Piece 6 43-8 0 
Foremen .. Time 5 23-16 0 
Hookmakers Piece 4 9-7 :3 
Picklers Time 2 9— 5 43 
es he Piece 3 7} 4 4} 
Tinsmiths .. Time 4 9%—7 ¥§ 
a « Piece 4 0-16 0 
Toolmakers .. Time .. «8 
a - Piece ..  & 
Varnishers .. Time - 3105 


Ordinarily, in these industries, the occupationsrequiring the 
greatest intelligence and skill are the ones in which wages 
are highest, but production is an important factor in certain 
cases, and it sometimes happens that workers turning out 
certain products in large quantities by mechanical means 
receive as much, or even more, than mechanics who;e occ 1pa- 
tions require intelligence, knowledge of design, and skill, such 
as fitters, for example, who, by the nature of their employ- 
ment, cannot work by the piece. Contrary to what exists in 
most other groups of industries, a comparison of wages paid 
by time and piece in this group is difficult to establish, 
owing to the character of the work changing so frequently 
that a uniform rate based on long-continued production 
of one article is almost impossible to arrive at. From this 
difficulty arises the other one of establishing a general 
level of wages paid by time and piece, and moreover, long 
usage has fixed the custom of paying a maximum wage by 
the hour, which serves as a basis for the actual wages 
earned, are nearly always superior to this basis, and are 
dependent upon the production of the worker. This system 
has the advantage for the workman of eliminating an un- 
certainty as to his minimum wage. The premium on 
production generally varies from 10 to 40 per cent. of the 
minimum rate per hour; the average being about 25 per 
cent. for workers who turn out products by the aid of various 
machines, and somewhat lower for fitters and setters up. 
Workmen in the building and constructive industries are for 
the most part engaged in bricklaying, earthworks of various 
kinds, house building, laying gas and sewer pipes, masonry, 
pipe laying, railway construction, &c. These industries give 
employment to skilled and unskilled workers in about equal 
proportions, except in the construction of earthworks, where 
the majority of workpeople are labourers. Women and 
children are not employed, and work rarely ceases on Sunday, 
except in the masonry trade. The number of working days 
are, therefore equal to the number of days in the year, 
but variation in the number of working days per work- 
man from those of production is very great. The average 
duration of a working day is 104 hours, depending on 
the season. In the summer masons work 11, painters 10, 
and paviors 12 and 13 hours, but in the winter the hours are 
sometimes reduced to 7 for these trades. In the building 
industries, the working force of the various contractors or 
establishments is extremely unstable, the men changing from 
one employer to another with great frequency. The charac- 
teristic of the working force of these industries is more 
marked than in any other. With the exception of stone 
cutters, stone sawyers, &c., who are frequently paid by the 
piece, and who when thus paid earn higher wages than when 
fixed by time, the workpeople in these industries are nearly 
all paid by time. Brick and tile makers require as much as 
100-horse power per 100 hards. The workmen are for the 
most part labourers, though hand moulding gives employ- 
ment to some skilled workmen. The average number of 
working days per year is 300, but the workpeople individually 
make from 9 to 10 per cent. less. The day varies from 8 to 12 
hours, the average duration being from 10 to 10} hours. 

The wood industries include carpentering, saw mills, wagon 
making, &c., and give employment to a larger proportion of 
skilled workmen than any other, the larger part of the 
operations being performed by hand. Carriage and wagon 





building shops run all week days, and very frequently half a 


day on Sunday. Work on that day in the carpentering and 
joining shops is regular, and production is nearly continuous 
throughout the year. The variation between the production 
and working days per hand is from 2 to 11 per cent., the 
highest percentage being in the wheelwright shops, modelling, 
and frame industries. The average length of a working day 
per industry varies from 9} hours for the wheelwrights to 
114 hours in the box factories, The general duration is abou’ 
104 hours. The variation at different periods of the year is 
from 9 to 11 hours for wheelwrights, and 7 to 11 hours for 
carpenters and joiners. Wages, by occupations, in the wood 
industries are :— 








Averaze 
Occupatior s. Time or piece work. wages per day of 
10 hours. 
s. d. a. d. 
Moulding factories— 
Dovetailers, &c. .. Time 5 22-6 0 
Finishers .. .. Fiece 5 3% 
Moulding hands.. Time 5 74 
Sawyers Time 4 9-6 0 
Wagon making— 
Blacksmiths Time 40—8 0 
Carpenters .. Time .. 5 7 
Filers Time z 5 8 
Foremen Time 6 4}-12 a 
Painters Time -- 8 73-7 4 
Strikers... .. Time i. 
Wheelwrights Time .. 5 7} 
” a Piece .. 6 7} 
Various industries— 
Floor layers.. Time and piece . 6 23 
House carpentes .. TO. ce ns. oe 
Machine modelkrs .. Time 6 4} 
Planers .. ea Time 47 
Sawyers, cross .. Time 6 0 
» in mills TMG ccs cs OD 
Turners... ‘lime and piece.. 4 11} 


Carpenters, joiners, pattern-makers, sawyers, and wheel- 
wrights are generally paid by the hour. 
Wages by occupations in stone cutting, building, and con- 
struction, are :— 
e 


Averag 
Occupations. Time or piece work. wages per day cf 





0 hours. 
aod & 
Construction of canals, embank- 
ments, railways, public works, 
&c , house painting, laying gas 
and water pipes, plumbing, &c.— 
Adjusters co ex” an 5s 4 4} 
Caen 5 ss Time 40—4 §§% 
Chimney builders Time 5 2-7 it 
Decorators .. .. Time 6 4} 
Diggers .. Time 6 104 
Foremen Time 4 98-9 7} 
Masons... .. .. Time 5 74-6 $8 
Painters, house .. Time .. - . 5 0—5 & 
re inside .. Time and piece . 9 7} 
Paint grinders .. ee 2 98-4 2% 
Paper hangers Time -. 4 53-7 ih 
Paviors .. Time aa Se 
Plumbers Time - 40—6 $3 
Stone cutters Time 5 22—6 44 
9 a Piece - 5 74-8 ° 98 
Stone sawyers .. Piece - 6 43—8 0 
Surveyors Time 9 3% 
Tilers .. <« Time 6 10g 
Wall builders Time 4 4j—5 4} 
Zinc hands.. .. .. Time 6 4} 
Brick and tile making — 
Brick makers aay ee Time a =e 
Foremen ae - Time 5 73-8 0 
General workmeu ae ee ree ce 
Tile makers.. .. - Time and piece... 3 14 








THE IRONWORKS OF THE SOUTH OF RUSSIA.* 
By GrorcE KaMENSKY, Assoc, R.S.M., (St. Petersburg. ) 

THE government of Exaterinoslav comprises in itself all the 
necessary conditions for the development of a vast metallurgical 
industry—iron ores ¢ ntaining up to 70 per cent, of iron, coal—both 
coking and anthraci.e—manganese ore, limestone, dolomite, and 
fireclay, not to mention mercury, lead, and silver ores, and immense 
deposits of rock-salt, Ia this paper the iron industry only will be 
considered, and an attempt will be made to show what has been 
already done, and what is being done by Rassian and foreign 
capital, to make this one of the most important future centres of 
the iron trade in the world. 

The first attempt to produce pig iron with mineral fuel in the 
South of Russia was made by the Government as far back as 1797 
at the Lougansk Works, but without success, as no pig iron was 
obtained at these works when first erected, or after their subsequent 
reconstruction. This failure was attributed to the quality of the 
coke employed, and in 1845 the Government transferred their 
experiments to Kertch, wherethey proposed smelting with anthra- 
cite from the Grousheffsky mines. These experiments, however, 
also proved unsuccessful, and the works erected for the purpose 
were definitely closed during the Crimean War. Far from beirg 
discouraged by these failures, the Government about 1850 decided 
to erect another experimental works on the river Sadki, three miles 
from Korsoun, in the district of Bakhmoat, government of 
Exaterinoslay. These were named the Petrovsk Works in memory 
of Peter the Great, who first directed attention to the mineral 
wealth of the South of Russia, The locality was apparently well 
chosen, being in the close proximity of coal and iron ore, and the 
enterprise began by giving a good result in the form of 150 tons 
of pigiron. It was then found, however, that the material of the 
furnacs was not sufficiently refractory. This defect might have 
been easily repaired by lining the furnace with proper firebrick, 
but instead of this, the then Director of the Government Mining 
Dapartment, Mr. Rachett, ordered that rectangular,farnaces of 
his own system should be erected, and the enterprise, once started 
on the thorny path of unsuccessful experiments, never recovered 
itself ; and notwithstanding their excellent local conditions, these 
works were also closed. Soon afterwards fresh attempts were 
made to establish the production of pig iron in the South of Russia, 
and the Government agaia turned to the seat of its former experi- 
ments, and in 1866 erected furnaces at a short distance from 
Lougansk at Lisichansk. ‘hese works were completed in 1870, 
and a staff of experienced workmen and the proximity of coal gave 
some hopes of success, It was subsequently found, however, that 
the coal at the disposal of the works coked badly, while the distance 
from which the iron ore had to be transported rendered it too 
costly. 

Thus all the efforts made by the Government to start the pro- 
duction of pig iron with mineral fuel in the South of Russia were 
unsuccessful; nevertheless, they had the result of inducing certain 
private individuals to cope with the problem. Thus in 1368 the 
late Mr. John Hughes, formerly in the employment of the Millwall 
Works, London, offered to start a company with a capital of 
£300,000, for erecting blast farnaces and rolling mills, &c., in the 
Bakhmont district of the government of Ekaterincslav, at the same 
time asking certain privileges of the Russian Government. The 
Government acceded to the conditions named by Mr. Hughes, 
gave him grants of crown land, with the right of working the 
minerals under them ; also the concession for the construction of a 
railway line—the Constantinoffka line—564 miles long, passing 
through the works, and besides this, a premium of about £3 2;, 
per ton on the production of not over tons of rails yearly for 
a series of ten years. Almost simultaneously with the erection of 
the Hughes—now Novorossiisk—Works in the government of Eka- 
terinoslav, a large Russian capitalist, Mr. Pastoukhoff, began 








* Tron and Steel Institute, Birmingham meeting. 
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erecting a large ironworks in the neighbouring province of the Don 
Cossacks, These works are situated‘at Soulin, on the Voronege- 
Rostov railway, near the Grousheffsxy anthracite mines, and smelt 
their pig iron with anthracite. Cine a perfectly new method 
in Russia, its inanguration required great perseverance and energy 
on the part of Mr. Pastoukhoff, and his efforts were only crowned 
with success after a long series of failures. Until 1887 these re- 
mained the enly active ironworks in the South of Russia, and it 
was only in 1885 that the institation of a high duty on foreign pig 
iron, and the construction of the Ekaterininsky railway between 
the rich iron ore deposits of the Krivoi-Rog and the coal measures 
of the Donetz basin, gave rise to the establishment of other works 
in this region, The initiator of this movement was the Briansk 
rag se who in 1887 opened their Alexandroffsky ironworks on 
the of the Dnieper. Two years later these works were 
followed by the Daie —- or Kamensky Works of the South 
Russian Doieper Metallurgical Company. In 1892 the Gdantseffsky 
works of the Krivoi- 7 first blew in their furnace, and 
in May, 1894, the Drougekoffsky works of the Donetz Company 
started working. Besides these, the following projected works 
will shortly be opened :—(1) The Donetsko-Ureffsky Company’s 
works, with a capital of 14 million roubles. These works are 
situated at Ureffka, on the Ekaterininsky railway, and the erection 
of the blast furnaces has already been started. (2) The Russo- 
Belgian Company, with a capital of eight million roubles, have this 
summer laid the foundations of a large ironworks at Volyntsevo, on 
the Ekaterininsky railway. These works will have their own coal 
and iron mines, quarries, &c., and the company has already secured 
a Government order for 193,550 tons of steel rails, to be delivered 
over six years, at £8 103. per ton for the first three years, and 
£8 7s, 6d. during the remainder of the term. (3) A set of small 
charcoal furnaces erected near Kremenchug by Messrs. Kraft; and 
(4) a German company has rented land in the town of Marioupol, 
on the Ssa of Az ff, for the purpose of erecting works for manu- 
facturing ship-plates, angles, and other shipbuilding iron. 

In 1893 the abcve-mentioned six works produced 322,600 tons of 

pig iron, while in 1894 the production rose to over 414,500, and it 
is estimated that at the close of 1896 the pig iron production of 
the South of Russia will have reached 645,000 tons. 
_ The existing ironworks of the South of Russia may be divided 
into two groups, according to their economical position, namely, 
(1) those situated nearest the iron ore deposits of the Krivoi-Rog, 
and at a distance from the coal, and (2) those lying on the at 
and at a distance from the iron ore. The first up comprises 
(1) the Gdantseffsky Works, (2) the Dnieproffsky or Kamensky 
Works, (3) the Alexandroffsky or Briansk Works; -while the 
second group includes (1) the Hughes or Novorossiisk Works, (2) 
the Drougekoffsky Works, (3) the Soulinsky Works. This order 
from west to east, or from ore to anthracite, will be retained in 
describing the works. It is first necessary to consider the raw 
materials employed by the works. 

Jron ore.—Iron ore in the form of brown hematite occurs in great 
abundance in the eastern portion of the government of Ekaterino- 
slav and neighbouring # ag of the Don Cossacks at Styla, 
Karakouba, and Sopieffka, &c. In general, it may be said that 
the iron ore deposits disseminated over these districts present a 
vast supply, capable of guaranteeing the production of pig iron for 
a long period. But, on the other hand, the majority of these 
deposits are not of great extent, having the character of ‘‘ mass” 
deposits, so that large works would have to simultaneously exploit 
several in order to ensure a proper supply of ores. Moreover, the 
ore requires sorting, and is not distinguished for its purity. The 
woe are analyses of such ores formerly smelted at the Hughes 

orks :— 











2 je 

3 es Styla ore. Karakouba ore. 
Description.|} 8 3 

BS 386 

% 4 \No. 2.\Noll6\No. 4 No. 5.|No. 51\No. 7.|No. 8 
Feo O3.. ../76°14 71°43 71°43 |70°00 64°29 |73°00 = [76°14 lzs-00 
Bi 0» 8°70 17°50 |12-00 20°00 16-00 |13°80 |14°40 | 7°50 8°00 
Al: Og | 5°00 4°00 5°98 5°00, 8:00) — | — | 3°50 | 3-10 
P2 Os 1°00 07438 0°18 0°25 | 0-09 0°10 | 0°115, 0°167| 0°77 
as et ae 5) nee: fp fara Reece (eat 
Cad .. 2°35 0°335 — | — | — | — | — | 8°00| 7°00 
Metallic iron, | 


percent...| 58 | 50 50 | 50 | 45 | 51 | 51 | 58 | 51 





Recently, however, fresh deposits have been found in the neigh- 
bourhood of Sophieffkaff, which are said to be of far greater extent 
= to se ee ore of t purity. 

ese deposits are, however, of secondary importance compared 
with those of the Krivoi-Rog, situated ieun the rivers Saksagan 
and Ingoulets in the Verkny-Dnieproffsky district of the govern- 
ment of Gherson, and it is exclusively owing to these deposits that 
the iron industry of the South of Russia has made such pi 
The ironworks of the south are mainly dependent upon the 
Krivoi-Rog ore for their production, the Donetz ore only being 
had recourse to when there is any difficulty in obtaining the 
former. These deposits extend almost uninterruptedly for a dis- 
tance of 35 miles parallel to the river Saksagan, starting from 
Sergieffskaia, and terminating at the junction of rots + Rowan 
and the Ingoulets near the vil of Krivoi-Rog. They are 
composed of regular highly inclined beds of quartzite, containing 
50 to 45 per cent., and even 48 per cent of iron, in which occur 
the richer ores—iron glance and magnetite, containing 60 to 65 per 
cent, of iron, and even more—in extensive boat-shaped pockets 
lying with their length al the strike of the quartzite. These 
pockets narrow in with the depth and at each end ; they are from 
650ft. to 2000ft. long and 65ft. to 350ft. thick, and contain from 
322,000 to 3,220,000 tons of ore. The quartzite being the rer 
ore, is only smelted by those works which are situated in the 
proximity of the Krivoi-Rog, and only the rich ore is transported 
to the works of the second category. It has been estimated that 
the deposits now being worked represent a supply of 11,300,000 
tons of ore, averaging 60 per cent. of iron; but it is im ible to 
say what is the true extent of the ore district, as fresh deposits 
are — opened out every year, and many have not been properly 


surveyed. At the present time the twelve existing mines yield 
al ‘ er 800, ns of ore a year. All the mines are open 
wor! at a depth of from 15 to 20 fathoms. The ore is covered 


by a layer of alluvium 16ft. to 20ft. thick, which in a few instances 
reaches 52ft, The raising of the ore, including 74d. per ton 
royalty, costs about 287d. per ton, or, with carriage to the railway 
and loading in trucks, from 3s, 84d. to 4s. ay er per ton. Its 
—s price loaded in trucks, however, varies between 63, 24d. 
and 7s. 54d. per ton, according to its richness and quality. The 
most important mines are the Saksagansky mine, belonging to a 
French company, the Novorossiisk mines, belonging to the Hughes 
Works, and the mines belonging to the Briansk and Kamensky 
Works. The following are analyses of Krivoi-Rog ores :— 


Description. No. 1. No. 2. No. 3. No. 4. 
Fe, Ob ae eer as Ss - 92°14 91°42 92°48 .. 95°70 
BiOs .. oo 0c co =68°S 5°74 3°75 . 3°00 
BERS: ns. an es: ods ae Oe 0°30. 1°00 1°00 
US su. ot. om: iver) Se) o OO .. O1 0°024 
Me. Shs as oe on ee lcs WO wc CED ce _ 0°104 
Mn .. 0°264 .. — se — « — 
Cee eae _— 0°560 .. — . 0°5 
Metallic iron, per cent. .. 64°50 64°00 - 64°78 ., 67°00 
These analyses show that the Krivoi- ore is considerably richer 


than the Donetz ore, and contains less silica and phosphorus. 

_ Until 1893 the ore was conveyed exclusively by road in carts ; 
in 1893, however, a branch line—the Sal line—was con- 
between the Krivoi-Rog mines and the Ekaterininsky 
This line is 12 miles long, and cost the Government 
ubles, not counting 180,000 roubles for rails, &c., which 
were provided gratis by the Novorossiisk, Brianek, and Kamensky 


Rail 
400,000 + 


Works, At first the tariff for transporting the ore by this line 
was exorbitantly high, being 4, copek per verst per pood, or 
1°83d. per mile per ton; but in 1894 this was lowered to 10°96d. 
for the entire distance, the previous rate of 1°83d. being retained 
for distances under six miles, 

The estimated cost of raising the ore is as follows :— 


Per ton. 
Mining ofore .. .. 3°72d. to 4° 46d. 
Mining of sterilerock .. .. .. «. 2°28d. to 2°98d. 
Removal of alluvial covering .. .. .. 8°72d. 
Explosives and tools... .. .. .. «« 521d. 
Raising tosurface .. .. .. 149d, 
Transport to railway wagons... .. 1°49d. 
Mining dues and sundry expenses 2° 23d. 
Royalty .. . se we whe Shes 744d, 


Total .. . .27°52d. to 29°02d. 


Coal and coke.—The Donetz coal basin occupies the southern 
portion of the government of Kharkoff, the eastern portion of the 
government of Ekaterinoslav, and the western portion of the pro- 
vince of the Don Cossacks, It is one of the most extensive coal- 
fields in Europe, and covers an area of nearly 9000 square miles. 
The coal seams may be divided into the three following categories: 
(1) The lower division, containing beds of anthracite; (2) the 
middle productive division, containing caking and coking coal ; 
and (3) the upper productive division, containing gas and cannel 


The coal seams rarely exceed one fathom in thickness ; thore 
which do not exceed 3ft. in thickness usually consist cf uniformly 
clean coal, while the thicker seams often contain interstratified 
shale ard sandstone. The Donetz coalfield includes every variety 
of coal, from soft coal to anthracite. The different varieties, how- 
ever, occur in different localities ; thus, long-flame coals occur over 
a limited area on the north-eastern borders near Lisichansk ; 
greasy, gas, and smitby coals form a narrow zyne between the non- 
caking and coking coals. The coking coal, which gives a good 
metallurgical coke, cccurs in two separate areas «f comparatively 
large extent ; the semi-anthracites form a gradual transition from 
the caking coals to the anthracites, which extend ove- the whole « f 
tbe south-western portion of the Done‘z basin. The following 
table gives analyses of the five varieties of Done‘z coal :— 





Volati'e 
= Carbon. uljbur, Ash. Coke. 
water. | 
Per cent. Ter cent. Per cent./Per cent.| Fer cent. 
Dry _lorg- fl me 
coals .. ..  ../37°60-50°10 37°7 -55°20 0°60-5° 15/1" 28-8*10/49°10-55°10 
Greasy coals:— | 


(a) Long - flame 

+ + 27°8C-37 * 40 50° 50-67 °40 0° 50-2° 30) 1*10-7- 00/58 *30-70°40 

-|25°40-30°60/60°20-72°40,0°25-1°60 1*30-4"00/69"40-72"90 
coking coals. . 12°40-23°50 66° G0-85"10 0°40-8"10 0°90-8-30/70"30-87°10 

Semi-anthracite . . 10°20-20°36'78°50-87°50 0° 20-3°00/1°50-6°20)78°40-89°60 

Anthracite .. .. 4°20-11°40.85°40-91°00 0°60-2°90/2°00-9°00/90° 70-9580 





In the majority of cases the ay percentage of ash and sulphur 
necessitates carefully washing the coal before coking. At the 
present time the chief coal-mining companies wash their coal, as 
also do the Briansk and Kamensky Works since they have erected 
their own coking-ovens, The washing plant at the Briansk Works 
has a capacity of 600 tons, and at the Kamensky Works a capacity 
of 500 tons per diem. t the Berestovo-Bogodoukhoffsky coal 
mines the coal, after washing, contains :—Moisture, 2°36 per cent. ; 
volatile organic matter, 19°84 per cent.; non-volatile organic 
matter, 72°91 per cent.; sulphur, 1°94 per cent.; and ash, 3°95 per 
cent, Before washing it contains 8 per cent. of ash, and up to 3 
per cent. of sulphur, The coke produced from the washed coal 
contains 0°90 to 0°92 per cent. of sulphur and 5 to 5°5 per cent. of 
ash. This may be taken as an average example for the district. 
The Novorossiisk Gdantseffsky Works do not wash their coal owing 
to its greater purity. Out of the six existing ironworks in the 
South of Russia, five possess their own coal mines, the only works 
which is dependent upon the market for its coal being the Drouge- 
koffsky ironworks. In 1893-94 the Donetz field yielded 
4,400,000 tons of coal. The price of the coal at the pit’s mouth 
varies between 4s, 114d. and 7s. 5jd. per ton, but with carriage to 
the works it comes to almost double this price. The following cost 
of raising coal per ton at the Korsounsky mine near Gorlovka may 
be taken as an average example for the district :— 





d, 

Winning ee ° 10°57 
po eee ees 19°20 
Underground haulage .. 6°75 
Raising to surface .. .. 4°72 
Pumping . 2°14 
— tion aaa 0°22 

paratory workings .. .. 6°12 
Mining dues, interest, &c. .. 4°51 
Supervision .. .. .. «. 2°35 
General expenses .. 9°76 

Total .. . .58. 6°34d. 


Until 1893 the production of coke in the Donetz basin was 
carried on exclusively in open Schaumberg ovens, yielding about 
50 to 55 per cent. of a friable coke. Since then, however, these 
ovens have been entirely replaced by Coppée ovens, whose makers 
not only undertook to erect them at their own risk, but also to 
work them at a given charge per ton of coke produced. Thus at 
the present day various coal-mining ——. in the South of 
Russia possess in all 432 Coppée ovens, which, together with the 
842 ovens of the same system erected at the five ironworks of the 
region—the Soulinsky Works smelt with anthracite—are able to 
enna over 758,000 tons of coke a year, which amply suffices for 

e manufacture of the 414,500 tons of pig iron now produced. 

Taking the cost of coal at the works at 14s, 11d. to 17s. per ton, 
and the average yield of coke at 70 per cent., with a loss of 5 - 
cent. on the weight of coal in washing, the cost of the coke per ton 
at the works is found to be :— 


£8. 4 
ee ee oe 01 8 
General expenses, interest, &c. 02 6 





Total.. ec ce oe oe . 4-8 
Such a high figure is due to the original price of the coal, The 
carriage of the coal from the Donetz mines to the works of the 
first category, a distance of 233 to 265 miles, also costs 8s, 6d. per 
ton. 


a ay to its refractory nature the Keivoi-Rog ore 
requires up to 45 per cent. of flux to smelt it, and therefore the 
question of the limestone supply is of great moment to the iron- 


works of the South of Russia, which work almost exclusively on 
this ore. Fortunately limestone occurs in great abundance 
throughout the region, both in the neighbourhood of the Krivoi- 

and to the east along the Ekaterininsky Railway, but that 
from the latter locality is preferred for smelting purposes, owing to 
its crystalline structure and ules voy 4 It is quarried at many 
places along the railway, and about 210, tons are transported 
along the line yearly. The Briansk Works own their own quarries, 
but the remaining works are dependent upon outsiders for their 
supply. The price of limestone delivered at the works varies 

ween 4s, 8d. and 4s, 94d. per ton. 

Manganese ore.—Manganese ore occurs in the 
Ekaterinoslav, in the neighbourhood of Nikopol. 
in veins disseminated throughout a bed of mai 
to 5ft. thick. Owing to the small proportion d 
ore—about 20 per cent.—it is sorted and washed at the mines 


vernment of 
e ore occurs 
erous clay 4ft. 





manganese in the | eq 


LL! 


manganese is obtained. About 80,000 tons of ore are now raised a 
year from the five existing mines. ‘The ore is transported to the 
works partly by road in carts and in barges along the Dnieper, 
and partly by rail, namely, either 364 miles by to Pichougino, 
on the Ekaterininsky Railway, and thence by rail, or three miles by 
road to Petchitsa, or fourteen miles to Nikopol, and from there in 
barges along the Dnieper to Alexandroffsky. Under these circum. 
stances the price of the ore delivered to the railway station nearest 
the works varies between 9s, 34d. and 12s. 5d. per ton, 

Fireclay.—Extensive beds of excellent fireclay occur both in the 
neighbourhood of Krivoi-Rog and throughout the Donetz basin 
on all the ironworks have their own firebrick factories, : 

Labour.—The following are the average daily wages paid for 
different classes of labour in the South of Russia :— 


Head machinists . 48, 6d. 
Machinists .. .. .. - 8s. to 4s, 
Under-machinists .. - 28. 6d. to 3s, 

ead stokers - 88, 6d. 
Under-stokers - & - 
Blacksmiths - 28, 6d. 
C nters .. .. - 28, Od. 
Pattern-makers.. as xe 0e a0 
i. en re Te 
Under-furnacemen .. .. .. «. «+ «+ «+ 28 6d, to 2s, 6d, 
Furnacetopmen.. .. . 3a tt 

- 28. 84d, 


Under-furnace topmen .. 


Moulders 2s, 10d. 
Labourers .. 2s. Od. 
Boys 1s. or 9d, 


(To be continued. 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(Frem our own Correspondent.) 


THE ircn market this week has roted with satisfaction the 
improvement of business at Middlesbrougb, and as a consequence, 
local sellers have been firm in their quotations, Pig iron has been 
strorg at 55s. for local all mine hot bast, 392. to 40s. part mines, 
and 386s, cinder sorts. Agents of Derbyshire metal have quoted 
as a minimum 403, per ton, whilst Northamptons and Lincolns 
have not been obtainable at less than 393. and 41s, respectively, 
In the finished iron trade a healtby tone has prevailed, but values 
are not appreciably altered. In the steel trade business is brisk, 
and it is eloquent of the importance which steel makers attach to 
the fature of this industry that, in addition to the extension of 
works at Wolverhampton referred to last week, the Brierley Hill 
works of the Earl of Dudley are likely shortly to be increased by 
the erection of another Siemens-Martin furnace for ingot making. 
The erection of a farther furnace for the production of basic pig 
iron is also spoken of, 

The profits attendant upon electrical machinery construction are 
in the ascendant, judging from the annual report of the Electric 
Construction Company, Wolverhampton. A net profit has been 
made of £12,091, which allows of £10,134 being carried forward to 
next year, and a declaration of a7 per cent. dividend on the pre- 
ference capital. The directors report that the works are fully 
employed on orders—notwithstanding the keen competition pre- 
valent—at prices somewhat in advance of those obtainable last 
year, and that the plant and the number of workmen have been 
increased, Among the works in ee may be mentioned the 
important electric lighting installation at Clerkenwell, and the 
electrical equipment of the Hartlepool tramways. It is confidently 
expected that the substitution at Hartlepool of electric traction 
for the steam power formerly used will prove that tramways 
hitherto worked by hore or steam power unremuneratively may 
be judiciously adapted for electric traction, and yield a satisfac- 
tory return on the necessary outlay. Such a result cannot fail to 
give a great impetus to the development of electric traction in 
various Tostiean 

The following extract from the letter of a United States cor- 
respondent to a Birmingham manufacturer would seem to show 
that in the use of nickel-steel the American tube manufacturers 
are ahead of those of this country :—‘‘ Two or three of the bicycle 
manufacturers of this country are using nickel-steel tubing in their 
bicycles. There are others who would like to do so, yet they expe- 
rience difficulty in getting the tubing. Would it not be possible 
for you to arrange with some of the tube manufacturers of Bir- 
mingbam to furnish them with nickel to make nickel-steel tubing 
for this ? The tube works here are sold ahead for fully a 
year, so bicycle manufacturers are very fearful that they will have 
difficulty in getting supplies for tbe coming year.” : 

The Staffordshire Technical Instruction Committee have issued 

a syllabus and time-table of a course of lectures on coal mining, to 
be delivered in the North Staffordshire district during the forth- 
coming session, The chief object is to assist and direct the mining 
student in a useful course of home study, and to train him to 
systematically use his knowledge and powers of observation in 
order that tnboer and appliances may used to the best ad- 
vantage, 
On , last the dollied, hammered, and other small chain 
makers in the Cradley Heath, O'd Hill, and surrounding districts 
gave fourteen days’ notice to their employers, claiming a restora- 
tion of the prices known as the 4s, list, Unless their demands 
are onal, about 800 operatives will turn out on strike at the 
expiration of the notice. The advance claimed averages about 
15 per cent, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—It is to be feared that speculative operations have 
during the past week tended rather to force up prices unduly, with 
the result that there has been some fluctuation in the warrant 
markets. Apart from this, however, the general strong upward 
tendency as regards all descriptions of raw material continues, and 
there has been a further firm advance of fully 6d. to 1s, per 
ton, The tolerably heavy buying that has been going on 
recently has, however, placed merchants and users for the most 
part in the position that at any rate their present requirements are 
generally well covered, and it is only in very exceptional cases 
where there is any pressing necessity just now to ol Ks 
esi 


orders. Under these conditions, buyers are naturally 
about entering into further cngagements of o moment 
at the full rates now being asked, but the considerable inquiries 


that have of late come upon the market with reference to contracts 
into next year, are evidence of anxiety with regard to prices in the 
future, and although for the moment there is a disposition to 
hold back, the general belief is that the check to business will be 
only temporary, and that present rates will not only be fully main- 
tained but continue in an upward direction. Makers certainly are 
altogether indifferent about selling far forward, and most of them 
are so fully sold over the remainder of the year that they are in no 
position to book orders of any weight for anything like early 
delivery. Here and there, for delivery over the first three 
months of next year, makers might be disposed to entertain con- 
tracts at some substantial a upon present rates, but 
generally there is a strong disinclination on any conditions, to 
commit themselves to engagements at all far ahead. 

The Manchester iron market on Tuesday brought together about 
an average attendance, and although butiness was not quite so 
active as last week, a very strong tone prevailed all through. For 
Lancashire pig iron fair orders have been secured without diffi- 
culty, on the basis of 44s, 6d., less 24, for No. 3 foundry, delivered 

ual to Manchester, which is now the minimum quotation, makers 
declining to entertain open contracts at this figure. With to 





until an enriched ore containing 32 per cent, to 40 per cent. of 


district brands, Lincolnshire makers are for the most part practically 
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rket, and have s> little iron to offer that quotations are 
out —— . nominal. The coleimeee rates, however, have 
r advanced 6d, per ton, forge being not now quo 
bese ete @4., and foundry dls 64. to é2s., whilet good 
foundry Derbyshire brands ra from 45s, 6d. up to 46s. 6d., net 
cash, delivered Manchester, and makers are very indifferent about 
‘selling. Outside brands offering here have not followed the 
5 clative advance in the warrant markets, but for good foundry 
iddlesborough, makers have put up their minimum price to 
463, 44., net cash, delivered Manchester, whilst for Scotch iron, 
sellers are asking 48s. for Eglinton, and 503. 64, for Gartsherrie, 
net prompt cash, deliveréd Lancashire ports, or equal to 50s. for 
Eglinton, and 52s, 6d. for Gartsherrie, net prompt cash, delivered 
Dock Qaays, Manchester. 

The manufactured iron trade is necessarily being affected by the 
continued upward move in raw material, and prices are steadily 
hardening, but it is only in exceptional cases where there is any 
actually quoted advance upon last week’s rates, Lancashire bars 
still averaging £5 5s., with North Staffordshire quoted £5 7s, 6d. 
to £5 10s.; sheets are firm at £7 5s, to £7 10s.; hoops, £6 for ran- 
dom to £6 5s, for s cut lengths delivered Manchester dis- 
trict, with 2s, 6d. less for shipment, and in cotton tie hoops 
workers have been getting an advance of 4s. per ton over late 
minimum rates he wy orders now being booked for shipment. 

In the steel trade there has been a strong upward move as regards 
raw material, good foundry hematites being now quoted 5ds. to 
563., less 24 delivered here ; billets, however, remain at about £4 
to £4 5s., steel boiler-plates £6 2s. 6d. to £6 5s., with about the 
same prices quoted for good steel machine bars delivered in this 

istrict. 

: In the metal market, although there is no actually quoted 
advance upon list rates for manufactured goods, makers are hold- 
ing out for better prices, and declining to give open quotations on 
the basis of current rates. 

The position throughout the engineering trades remains much 
as I have reported from week to week recently, most departments 
showing steady, progressive improvement, but it is still exceptional 
where there is any real pressure of orders, and it is difficult to get 
any appreciably better prices on new work coming forward. 

The Manchester Edigor-Swan Company has brought out eeveral 
improvements in electrical plant. Amo these is a new alter- 
nator, with revolving magnets and stationary armature, and the 
winding so arranged that centrifugal stress does not tend to dis- 
piace the coils, The field magnet is one casting of high perme- 
ability mild steel, and the armature core is com of thin 
laminations of a special quality of iron, having low bysteresis loss. 
These alternators are made suitable for direct or belt driving, 
and a high efficiency is obtained, whilst special attention has been 
paid to the general design so as to secure great mechanical 
strength combined with simplicity of construction, and thus over- 
come liability to break down as much as possible. Several of these 
alternators have been supplied to the Ship Canal Company in 
connection with the lighting of the dccks, Improvements have 
also been introduced by the company in several designs of 
transformers, and in one which is supplied in cast iron water- 
tight cases, with suitable stuffing boxes and glands for 
the introduction of the cables, the primary and secondary 
coils are of 100 per cent. conductivity double cotton covered 
copper wire, and are insulated from each other by a good 
thickness of solid ebonite, whilst the magnetic circuit con- 
sists of laminations of a special quality of iron. Another new 
design is a patent regulating transformer so constructed that by 
its use any ratio of pressure between the primary and secondary 
can be obtained, and this ratio varied at will by the movement of 
asmall hand wheel. I may add that the Bolton Corporation are 
using four of these regulating transformers for controlling the 
pressure of the feeders in their system of electricity supply, the 
secondary coils being pat in series with the feeder at the station, 
and by its means volts are added as the load increases, to com- 
pensate for the drop, considerable saving thus effected over 
the usual method of using resistances or checking coils, 

The company has also just brought out a couple of new designs 
in incandescent lamps, which it has termed the “ Manchester 
high efficiency,” and “long-life ordinary efficiency” lamps, the 
former bron specially constructed for use on installations supplied 
from central stations, where the cost of the current is high, The 
high efficiency = in which the filament is made by a new 
process, is designed to consume current at the rate of about 
27 ~watts per candle-power only, or about one-third less 
than lamps of ordinary ¢fficiency, while it is claimed the lamps 
will last on an averago 600 hours, The ordinary efficiency 
— on the other hand, are designed for private in- 
stallations, where the cost of the current is not so much an object 
as the —_ of the lamp, and some of these lamps have been in 
use for 1500 to 2000 hours. I may add that the Edison-Swan Co. 
has also been very successful in overcoming what has hitherto been 
a great difficulty with electricians, in producing high voltage lamps 
from 200 to 230 volts to last 1500 hours, 

In the coal trade, although colliery owners are beginning to look 
forward to some improvement, especially as regards the better 
qualities suitable for house-fire purposes, the position generally 

one of depression throughout. Pits are not getting into 
any appreciably better work, three to four days per week being the 
full average, and prices continue quite as low as ever, ‘The slightly 
increased inquiry for house-fire requirements which was reported 
last week has fallen off, and the business coming forward does not yet 
show any development of buying for winter consumption, which is 
usually expected during thepresent month. Quoted prices are main- 
tained at late rates, averaging 10s. and 10s, 6d. for best Wigan Arley, 
83, 6d. to 9, for Pemberton 4ft. and seconds Arley, and about 7s. to 
7s, 6d. for common house fire coals, In the lower qualities of round 
coal, some collieries are getting fairly busy with deliveries on account 
of their gas coal contracts, but steam and forge coals remain much 
the same - as they have been for some time past, whilst engine 
classes of fuel are moving off but indifferently, the holiday stop- 
pages, which are still going on in some of the surrounding industrial 
districts, considerably interfering with requirements for manufac- 
turing purposes, For steam and forge coals the average prices 
remain at about 63, to 6s, 6d., with m? fuel ranging from 3s. to 
3s, 6d., for common to 4s, 6d. and 5s, for best qualities, at the pit 
mouth. In some of the inferior descriptions of slack contracts 
have, however, been placed at as low as 2s, 6d., whilst this class 
fg fuel is also offering from other districts at exceedingly low 

ures, 

In the shipping trade a fair amount of business is reported in 
good seconds qualities suitable for house-fire purposes, which are 
fetching about 9z. 34. to 93. 6d. per ton delivered at the ports on 
the Mersey, or at the Manchester Docks. Common steam coals, 
however, show no improvement, and for these prices do not ——- 
more than 7s. 3d. to 7s, 6d, per ton, delivered at the Garston Docks 
or the High Level, Liverpool. 

Barrow.—Daring the past week the hematite pig iron market has 
been very active. There has been a big demand for iron, and 
makers have done a amount of business at advanced prices. 
Their order books are filled, and these are fixed for one or two 
months to come, and any new contracts are being placed at much 
higher rates than was the case last week. The actual consumption 
of iron, however, has not increased much, if any, and with the 
thirty furnaces that are blowing in North Lancashire and Camber- 
land the stores of iron are — increased very largely, last week 
no lees than 3542 tons being added, making a total of 233,461 tons 
held. Prices have rushed up, and warrants have been quoted by 
holders as high as 49s, 6d, = ton, but since then 48s, 6d. has been 
quoted net cash, Makers have been quoting 46s, 6d. to 47s. 6d., 
but are now asking for Mixed Nos, of Bessemer iron 48s. 6d. net, 
f.o.b, The shipments of iron for the week represent 3465 tons as 





com) with 6647 tons in the corresponding week of last year, a 
decline of 3182 tons, This year’s shipments of iron are 52, tons 
less than those of last year. 


© steel trade presents no new features, The general demand 





continues to be poor, and orders are coming to hand very slowly. 
Heavy rails are at £3 103, ship plates at £4 153., tin bars at 
£3 123, 6d., and hoops at £6 5s, the mills at Woolmington and 
other places in Cumberland are fairly well employed, although 
orders are not largely held. In Barrow the works are still standing 
idle, and they are likely to remain in that state for a considerable 
time tocome. The Barrow wireworkers are only poorly employed, 
orders for wire and hoop iron not being plentiful. 

In the engineering and shipbuilding trades the works are busy 
all round, and great progress is being made with the contracts 
held, bat no new orders are to hand to fill the stocks vacated by 
some of the ships built. 

Iron ore is in quiet demand at 9s, per ton net at mines. 

The shipments of steel for the week represent 14,375 tons, as 
7 ye with 19,429 tons in the same week of last year, a decline 
0 ns, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
A MORE hopeful feeling prevails throughout the South Yorkshire 
district this week. The 1 jon ex d is that 


trade is about to mend, so that there is less pressure to dispose of 
coal at the present prices, and values are somewhat firmer. 
The output been large during the last fortnight. The 
position of most of the collieries, however, is a puzzling one. Some 
of the thick seam pits have been working five days, while others 
have not been oa gr more than two days per week since 
Whiteuntide. Several district pits are still shut down, and the 
neighbouring collieries are reaping the benefit. Business is reported 
as steady, though not active. Although most kinds of fuel are 
quoted at the old rates, prices have a stiffening tendency, and 
coalowners are not so ready to book forward deliveries at the present 
rates as they were a short time - 

As the season advances the house coal trade advances also, 
More is reported doing in this branch of the industry, the tonnage 
forwarded to London over the Midland and Great Northern 
Railway companies a quite an average; the seaborne coal, 
however, is still in keen competition. An exceptionally 
heavy tonnage of coal, chiefly gas sorts, is being sent to the 
eastern markets, consumers being able to purchase at low rates. 
Best Silkstone coal is quoted at 83, 9d., and secondary qualities at 
7s, to 7s. 6d. per ton at the pits. Barnsley softs e 7s, 6d. to 
7s, 9d., but Flockton and similar qualities can be had at 7s. to 
7s. 6d. per ton. 

Very little is doing with tte thin seam collieries, and few are 
carried on so as to yield an ——_ profit ; 63. to 6s. 6d per ton 
is the highest price obtained for the products of the thin seam pits, 
Steam coal is in active request, and important consignments are 
forwarded daily to all the Humber ports. The business at present 
doing with Hall is stated to be the largest ever transacted with 
that port during eny period. The tonnage forw.rded by both rail 
and water is generally well up to the average, a goodly portion of 
the steam coal being sent to North Russia, Norway, | He son and 
Germany. Grimsby is doing a fair business with the Baltic as well 
as with other ports, Goole is taking an average amount of steam 
coal from the West Yorkshire owners, the rates being much 
lighter there than in this district. Quotations remain about the 
same, being pretty firm, and in many instances owners will not 
book forward. The best steam coal is available at 6s. 9d. to 7s. 3d. 

r ton; secondary qualities, 6s. 6d. per tov, L»comotive fuel is 
argely in demand, and a full average tonnage is being forwarded 
to the different depdts belonging to contracting railway companies 
at 63. 6d. to 7s. per ton. Gas coal is more inquired after, and 
notwithstanding the fact that the output in large stocks is being 
reduced, silkstone nuts are quoted at 6s. 6d. to 6s. 9d. per ton. 
There is but a moderate sale for small coal, slack, and smudge. 
Good riddled slack commands 4s, to 5s.; ordinary pit slack, 2s. 6d.; 
and smudge, from ls. per ton. A fair business is still done in 
coke. The production is not very large, but it is equal to the 
demand. Derbyshire and North Lincolnshire are taking an average 
quantity, prices remaining unaltered at 7s. 3d. to 93. per ton. 

Trade is undoubtedly looking up; every inquiry — that 
view of the situation. Pig iron has advanced quite ls. per ton 
since last report, and manufactures in iron and steel are _ 
in sympathy. Bar iron makers are seeking an advance of 5s, Ps 
ton. Steel billets are 2s. 6d. dearer, and plates and bars in Bir- 
mingham have also advanced. Hematites in West Coast brands 
are now at from 54s. to 55s., North-east Coast fetching about 
2s, 64. per ton less—both delivered in Sheffield. Makers of Lin- 
colnshire —_ iron are quoting ls. per ton more, their prices 
being now 34s. on track at Frodingbam. A significant feature 
of the change for the better is the freer employment of rolling 
stock. A few weeks ago THE ENGINEER called attention to the 
great number of wagons lying idle in the depéts and on the 
sidiags of the principal carrying companies. A much-desired im- 
provement has taken place in that dormant maes, the managers 
reporting that their wagons are now nearlyallin use, The result 
of this animation is certain to ap in the next issue of railway 
traffic returns, It will have an immediate effect in the wagon- 
building trade, as well as in the firms largely engaged in the pro- 
duction of tires, axles, springs, buffers, and other parts of railway 
rolling stock. These departments have been very languid for 
some time, and a pressure of orders would gladly be met, With 
the improvement in the railway world, there are also more cheer- 
ing accounts from the shipbuilding yards, Most of the cargo ships 
that were laid up during the prolonged depression are now again 
being employed. This will lead to a demand for material required 
by shipbuilders who get their supplies chiefly from the Sheffield 
district. 

Further armour-plate orders have just been received in Sheffield. 
These are for the casemate armour for her Majesty’s ships 
Victorious, Hannibal, Mars, and Royal George, now building at 
the different Government dockards, and by private shipbuilding 
firms. The weight of the casemate armour required for each of 
these battleships is about 200 tons. The orders, as usual, have 
been placed with the Atlas Steel and Ironworks—Brown’s—the 
Cyclops Works—Cammell’s—and the River Don Works—Vickers’. 

There has been rather a less demand for crucible steel, but this 
is not an unusual circumstance at this season of the year, and is 
therefore of no exceptional importance. Quotations for that class 
of material are fully maintained, and the expectation in steel 
circles is that increased activity is certain in September. 

Catlery is not quite so busy asin the earlier part of the year. 
It is particularly —— to find that less is doing with the 
American markets, Some fair orders have been received during 
the month from large hotels and shipping —— for cutlery 
ware, The tendency to use xylonite in handles for table and 

ket cutlery increasee, In sheep shears there isa good deal of 
a doing with Australia, New Zealand, and America, and a 
satisfactory trade is also reported in rock drills, hammers, and the 
general ron of mining requisites, There is no change to be re- 
ported in the other local trades. 

Mr. Herbert Henry Andrew, proprietor of the Toledo Steel 
Works—Messrs. John Henry Audrew and Co.—was duly installed 
on Thursday, 5th inst., as Master Cutler of She ffield. e Cutlers’ 
Feast, which is not yet fixed, is expected to be held in November. 

The Hull and District Institution of Eogineers and Naval Archi- 
tects visited Denaby and Cadeby Main Colliery Companies’ pits at 
Danaby and Cadeby on September Ist. They were received by 
Mr. H, 8S, Witty, the certified manager, who first conducted them 
over the Denaby Colliery, where they were shown all the latest 
appliances in systematic coal getting. The visitors were particu- 
larly struck with the rapidity with which the coal was brought to 
the surface and dealt with. Each wind brings up three tons of 
coal, and there are from sixty to seventy windings in the hour. The 
new screens, with circular ve motion, screen 800 tons in 
eight hcurs. The —— is done by gravitation, the coal being 
taken to the top of the building in elevators and separated by revoly- 








ing screens to suit the different sizes. The dirt remains in the sieves 
and the coal is carried forward. The residue is afterwards sent to 
the boiler fires, there baing absolntely no waste, The Cadeby 
Colliery was subsequently visited. Here the Barnsley bed, 10ft. 
thick, has recently teen won at a depth cf 751 yards frcm the 
surface. The visitors enjoyed their inspection of the Jatest col- 
lieries in the historic Conisborough district, the character of which 
has undergone such a remarkable change during the last few years 
that no stranger, even with the grey keep of the Saxon Thane, 
‘* Athelstane the Unready,” before bim, would think of it as the 
scene Sir Walter Scott selected for some of the most stirring 
incidents in ‘‘ Ivanhoe,” 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

AN active trade has been done in the pig iron and steel industries 
this week, and an improvement in business, with a more hopeful 
tendency, is repo by those engaged in nearly all the allied in- 
dustries, the only marked exception to the revival being found ia 
finished iron, the manufacturers of which complain of great slack- 
ness, and it is easy to credit the assertion that they are not so well 
off as they were in the early spring, when things were at their 
worst in trade generally. Finished iron producers undoubtedly 
have much difficulty in keeping their mills going regularly, and 
they have not been able to secure any better prices for their iron 
than they obtained in March, while at the same time they have to 
Pay several shillings per ton more for the pig iron they consume, 

t is difficult to see how the propristors of iron mills and forge 
can at present realise any profits on their operations. The re; 
that the Steffordshire firms are advancing their prices 5s. per ton 
does not strengthen prices here, and manufacturers find it impos- 
sible to follow the example with any hope of getting the higher 
prices, though it will soon be absolutely necessary to declare an 
advance if the price of pig iron is maintained or continues to 
advance. The manufacture of finished iron in the North of 
England, once £0 extensive, has come within very narrow compars 
now ; 10,000 tons monthly would cover it, so that the dulness in 
that industry does not affect the prosperity of the district as it did 
a dozen years ago. It is the activity or otherwise of the steel trade 
that is now the chief factor. The manufacturers are asking 
£4 153., lees 24 per cent. f.o.t., for common iron bars. 
5 The steel trade is steadily improving, and there is a decidedly 
upward tendency in prices; indeed, they have been advanced this 
week fally 2s, 61. per ton, ly to make up for the increased 
cost of pig iron and partly use of the better demand. This 
has brought in a e number of orders, and a substantial business 
is being done, ly in plates, while it is expected that the 
demand for rai!s will shortly be brisk on account of India, Africa, 
and South America. Orders for new vessels have been numerous 
of late, and most of the leading builders in this and other districts 
are well cff for contracts, while foreign yards are said to be es 
well situated, and the competiticn is much lees keen then it was 
in the early part of the year, with the result that the prices 
realiced ere less unsatisfactory to the builders. The report 
that the Japanese Government have given out contracts to 
the Clyde for several war veesels, strengthens the position of 
shipbuilders, and the tendency in quotatiors is upwards, 
Steel ship plate makers now ask £5 as a minimum, and some 
£5 2s. 63. beth less 24 per cent. and f.o.t, while ship 
angles are put up to £4 l7s. 6d., lees 24 a cent. f.o,t., 
they being thus relatively dearer than plates, but as the manu- 
facture is confined to two or three firms only, they can more easily 
regulate their pricee, Heavy stcel rails : re at about £3 15s, net at 
works, The directors of Messrs. Bolckow, Vaughan, and Co., 
Limited, have istued a circular to the shareholders, stating that 
although having regard to the state of trade during the first six 
months of the year they see no reason for dissatisfaction with the 
results of the company’s operations, they are of opinion that it is 
advicable to carry forward the balance of profit until the result of 
the year’s working has been ascertained. The shares of the com- 
pany have been in considerable request during the last ten dey, 
and the market value thereof has improved. 

In pig iron a large business has been done this week, the chief 
demand being for No. 3 Cleveland for early delivery, for which 
further advances in prices have been paid. Speculators bave been 
buying largely ; but at the same time consumers have also pur- 
chased freely, and would have distributed a good many more 
orders for forward delivery, if the producers had been prepared to 
accept them. Makers have refused several contracts for large 
quantities, for delivery over the next four, and in some cases six 
months, because svfficient premium over the prompt price was not 
offered. On Monday the prompt price of No, 3 Cleveland G.M.B. 
was put up to 38s.; but on Tuesday there was a slight check, and 
there were eellers at 37s, 9d., the cause of the check being that 
warrants were easier ; and this was brought about solely by specu- 
lators selling out in order to secure profits. Such checks as these 
must be looked for from time to time in the course <f 
every revival. Wednesday saw the market recovered again, 
and 38s, was freely paid for prompt deliveries, the advance in No. 3 
since the upward movement set in thus being 4s. per ton. Not 
mapy makers are prepared to cell for delivery over the rest of the 

ear, and it is somewhat difficult to arrive at the price which will 

accepted. Cleveland warrants on Monday were sold at as high 
a figure as 39s, 44d. cash, but when speculators began to realise 
they fell to 38s, 4d. They, however, quickly recovered, and before 
the day closed 38s. 64d. was paid, the advance from the minimum 
rates of the year being 4s. 6d. On Wednesday the buyers’ price 
was 383. 9d. cash. The stock of Cleveland pig iron in Connal’s 
warrant stores at August 31 was 131,759 tons, an increase for the 
month of 2245 tons, while of hematite 105,911 tons were held, or 
5669 tons increase—a rather unexpected result considering the 
activity in the steel trade, the good shipments of hematite 
pig, and the reduced production, this being 8652 tons less 
in Augurt than it was in the previous month, Other qualities 
of Cleveland pig iron have not been much affected by the 
fluctuations in the warrant market, and the differences between 
them and No. 3 as regards value have become more abnormal. 
Thus grey forge is 3s. chesper instead of the usual 1s.; No. 1 is 
89s,; No. 4 foundry, 36s.; No. 4 forge, 35s.; mottled, 34s. 6d.; and 
white, 34s, for early delivery. In East Coast Hematite pig there 
has been a considerable rise, and business has been done at 45s. 6d. 
for mixed numbers, while some producers have asked and realised 
46s , which is 5s, above the price ruling in March. 

The pig iron exports from the Cleveland district were last month 
very good, amounting to 108,250 tons—the | ever recorded, 
except in April last, when 110,780 tons were shipped. Previous to 
this year an export of a hundred thousand tons or over during any 
month has only been recorded some four or five times, but in four 
out of the last five months this total has been exceeded, the 
quantity for the five months being 526,828 tons, as compired with 
437,624 tons in the corresponding period of last year, and ‘the 
exports over-sea have been unprecedented. The eight months’ 
shipments have been the best ever recorded, reaching 701,491 tons, 
which exceeds the next best year—1888—by 38,852 tons, or 6 per 








cent. Both foreign and twi p ts have each ex ed 
those of any other year, the former being 369,215 tons and the 
latter 332,276 tons. 


One indication of the better state of affairs is that the men in 
some de ents are moving with a view of obtaining better 
wages. th the Cleveland ironstone miners and the Cleveland 
blast furnacemen have asked the employers for interviews with 
their delegates, to consider this question. 

The improvement in trade is shown by the August returns of the 
Cleveland Ironmasters’ Association, for they have proved to be even 
more satisfactory than bad been expected. t was geverally 
estimated that stocks of Cleveland pig iron would show a decreese 
of 6000 tons, but the actual decrease is 11,830 tous, and if makers’ 
unsold stock alone be taken, the decrease is 16,845 tons, The 
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total stock of Cleveland pig only equals about ten weeks’ output, 
and makers’ unsold stock is not more than a month’s production. 
Cleveland pig iron stocks have been reduced 31,841 tons since the 
end of March. The total production of pig iron in August in the 
North of England was 288,700 tons, or 8632 tons decrease on July. 
This decrease is in hematite, &c., iron, the output of which 
has been brought down to less than that of ordinary Cleveland 
ig. At August 31st there were 39 furnaces in the North of 
land making hematite, &c., pig, the same as in Jaly, but 
47 furnaces were making Cleveland pig, against 45 in Jaly, the 
additional furnaces being those at Redcar Ironworks. Eight 
more furnaces were at work a year ago, The following is the 
official summary of the production and stocks of pig iron in the 
North of England :— 
Make of Pig Iron. 
1895. 








— Increase or 

August. July. Decrease. 

Tons. Tons. Tons 

Cleveland pig iron, Middlesbrough .. 101,861 .. 101,643 .. + 218 

” ” outside Middlesbro’ 12,744 .. 12,942 .. - 198 

” ” whole district .. 114,605 .. 114,585 .. + 20 
Other poate of ie wae 
spiegel, an ic pig iron, whole 

cc an ae oy eo cw ok AUG OND 5 ARRTAT- 5 8008 

Total of allkinds .. .. 228,700 .. 237,382 .. -8,632 


Stocks of Cleveland Pig Iron. 
8 Increase or 


1895. 
Aug. 3lst. July 31st. decrease. 
Tons. Tons. Tons. 
Makers’ stocks, Middlesbrough -- 116,486 .. 181,075 .. -14,639 
Makers'stocks, outside Middlesbroug’ 4861 .. 7,067 .. — 2,206 
Makers’ stocks, whole district .. .. 121,297 .. 188,142 .. —16,845 
Makers’ stores, whole district .. .. 11,776 .. 10,806 .. + 970 
Public stores :— 
N.E. Railway Company’s .. .. 20,150 .. 18,350 .. + 1,800 
COMES 2. 5. ce oe 








ew oo 181,759 .. 129,514 .. + 2245 








Total .. .. 2 co oo coo 264,962 .. 296,812 .. -—11,890 
The new Weardale Railway, from Stanhope to Wearhead—nine 
miles—was opened for goods traffic on Monday. It has been con- 
stracted by the North-Eastern Railway Company at a cost of 
£65,000, and will be of great benefit to the agricultural and lead- 
mining industries. The Tees Conservancy Commissioners have 
arranged with the North-Eastern Railway Company to construct 
a railway on the north bank of the Tees from Saltholme to Billing- 
ham Beck, a distance of three miles, and it is hoped that the line 
will be so extended eventually that through communication with 
Stockton that side of the river will be effected. The Commis- 
sioners and the Office of Woods and Forests will pay the cost of the 
new line—£28,000—of which the share of the Office of Woods and 
Forests will be £8000. 

* The coal trade is quieter so far as steam coal is concerned, but 
more inquiry is reported for gas coals, Coke is in better request, 
both for local consumption and export, and the prices have been 
advanced, partly because the value of pig iron has been in- 

> —_ because the demand has improved, and partly 
because the production has been reduced. Messrs. S!rakers and 
Live’s Willington Colliery was last week closed, and 400 men and 
i been thrown out of work. The coke ovens have also been 
stopped. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market was very active this week. A larger 
business was done on Monday than for years on a single day. 
Scotch warrants soldeup to 47s, 9d. cash, Cleveland 39s. 44d., 
Cumberland hematite 493. 6d., and Middlesbrough hematite was 
quoted at 46s, 9d. These figures showed advances from the 
gay Monday of is. 3d. per ton on Scotch, 1s, 10d. on Cleve- 
and, 3s, on Cumberland, and 1s, 9d. on Middlesbrough hematite. 
The market has at times been excited, and the business is very 
largely speculative. The purchases of Scotch iron on American 
account, so far as can be ascertained, are as yet inconsiderable, 
but the reports that come from the States as to the great demand 
there for iron and steel have had a great effect on this market. 
The rapid upward movement of prices has induced an active 
demand on the part of home consumbvrs, and it is reported that 
a large quantity of iron has been purchased in the last few days 
on English account. 

An additional hematite furnace has been put in blast, and there 
are now 77 in operation in Scotland, compared with 76 last 
week. The Makers’ Association have been selling a considerable 
quantity of iron to go into sture, and it is alleged that the increase 
of stocks in the warrant stores is due to the necessity for storing 
iron by the ‘‘ bears,” in order that they might have new warrants 
issued to cover their commitments. This is probably the only 
feasible explanation of the storing of iron at a time when the 
demand has been increasing. 

Prices of the makers’ brands of Scotch pig iron are in a number 
of cases about 6d. higher, but the values of the special brands have 
not moved up so much as warrants. G.M.B., f.o.b. at Glasgow, 
No, 1, is quoted 48s. 6d.; No. 3, 46s. 6d. per ton; Carnbroe and 
Monkland, ditto; Clyde, No. 1, 50s.; No. 3, 47s.; Calder and 
Summerlee, Nos. 1, 5ls. 6d.; Nos. 3, 47s, 6d.; Gartsherrie, 
No. 1, 51s. 6d.; No. 3, 483. 6d.; Coltness, No, 1, 53s.; No. 3, 483.; 
Glengarnock, f.o.b. at Ardrossan, No. 1, 5ls.; No. 3, 47s.; 
Eglinton, No. 1, 48s.; No. 3, 46s.; Dalmellington at Ayr, No. 1, 
47s.; No. 3, 45s.; Shotts at Leith, No.1, 52s. 6d.; No. 3, 49s.; 
Carron, at Grangemouth, No. 1, 54s, 6d.; No. 3, 49s. 6d. 

The shipments of pig iron from Scottish ports the past week 
amounted to 8049 tons, compared with 2978 in the corresponding 
week of last year. There was shipped to Germany 725 tons; 
Canada, 100; United States, 125; South America, 130; India, 
270; Australia, 180; France, 15; Russia, 300; Holland, 280; 
Belgium, 40; Spain, 90 ; China and Japan, 150; other countries, 
611 ; the coastwise shipments being 5033, against 839 in the same 
week of last year. 

In the manufactured iron and steel departments there is more 
animation ; but the expansion of business is not nearly so marked as 
in the rawiron department. Steel is considerably firmer, the opinion 
being pretty — that business will be at least indirectly affected 
by the revival in America. Finished iron sells rather better than of 
late ; but there is still room for improvement, and the fluctuations 
in the warrant market tend to exercise an unsettling effect. 

The coal market is quiet, but steady ; and there is no quotable 
change in prices. The shipments in the past week amounted to 
171,878 tons, compared with 181,971 tons in the preceding week. 
The demand for abroad is not so brisk as could be desired, and 
although the inland consumption is steadily expanding, the supplies 
are such that the market continues in a very easy state. There is 
practically no alteration in prices. 

The Scottish Mineral Oil Trade Association has refused a demand 
7 the shale miners for an advance of ls. per day in their wages. 

e men are not satisfied with this decision, and a number of 
them are on strike, The employers allege that they have as yet 
derived no advantage from the late advance in prices, as burning 
oils are only now beginning to goon the market. During August 
there was launched from the Clyde shipyards 31 vessels aggregatiog 
87,104 tons, compared with 21 vessels of 36,904 tons in the same 
mouth of 1894. The tonnage launched in the eight months is 
248,071, against 232,414 in the same period of last year. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THIs is generally the time when the steam coal trade slackers, 
but I am uae to note that not only were Cardiff shipmerts 


last week in excess of 300,000 tons, but that a strong probability 
exists that a good solid trade will continue throughout the 
month. The coal shipments at Swansea were a little below the 
average. Newport shipments totalled 45,777 tons to foreign 
destinations, and 19,965 tons coastwise, 

The Cardiff ports me to be more favoured than others of 
late. During the week there have been numerous large cargoes, 
one particularly so, 6200 tons to Bombay. 

House coal in all directions is in a very quiet condition. Even 
No, 3 Rhondda is fiat, and on Change, Cardiff, this week, it was 
reported that it was with a deal of difficulty that present low 
prices have been maintained. Dry coal demands are increasing, 
and Monmouthshire coals are well sold ahead. In some of the 
Monmouthshire pits the long depression in house coal has told, and 
the number of collieries has been reduced. 

The new great sinkings to which I have referred of late, are 
getting into working order—Dowlais, Cardiff, Aber, and Gilfach, 
I see in the Rhymney Valley that prospects are distinctly 
improving, and the restart of the Elliott collieries, ‘‘ East” and 
‘* West,” is showing good result. All the collieries in that district 
are working full time. The house coal collieries, too, in this 
quarter are fairly brisk, but at L'anbradach, No. 1 is only doing 
three days a week. In the Briton Ferry district large coal ship- 
ments have been made of late by the Dynevor Cal Company, and 
other leading collieries. 

In a run into the North Wales counties a few days ago, I was 
impressed with the fact that the coal of South Wales, which durin 
the time of Mr, Davis, of the ‘Ovean,” and Mr. D. Davis, o 
‘* Ferndale,” was to be seen there in tolerable quantities, is now 
only represented by an occasional truck load, while trucks from 
the leading collieries of North Wales were to be met with in 
abundance, The reason for this, I fancy, is not so much due to 
railway rates as the increased activity of North Wales in finding 
outlets for its coals. The Cambrian and Brecon Railway has done 
substantial service in giving railway facilities to the South Wales 
district. 

Patent fuel is brisk at Cardiff and S Ship ts from the 
latter port last week totalled 7530 tons. Cardiff prices are 10s, 9d. 
to 11s. for best ; inferior brands range from 10s, to 10s, 6d. ; Swan- 
sea prices 103, 3d. to 103. 64. 

Latest coal quotations:—Cardiff first, 103. 6d. to 10s, 9d. ; 
seconds, 93. 3d. to 9s. 9d.; drys, 9s. to 9s, 6d. ; first class Mon- 
mouthshire 8s. 3d. to 8s. 6d.; seconds, 7s, 9d. to 8s,; first-class 
small steam Cardiff, 4s. 9d. to 5s.; seconds, 4s, 3d, to 4s, 6d, ; 
inferior sorts from 4s. 

House coal, Cardiff, 93, 6d. to 93. 9d. for best ; No. 3 Rhondda, 
93. to 93, 34. ; small, 6s, 6d. ; No. 2 Rhondda, 7s. 3d. to 7s, 6d. ; 
small, 4s, to 4s, 3d,; coke from lls, 9d. furnace to 19a, best 
foundry, 

Pitwood continues to come more freely from Ireland and France, 
and prices have drooped a little. The last prices quoted are 16s. 6d, 
to 17s. per ton Cardiff ; Swansea prices, 17s, 6d. to 18s, 

On Swansea Exchange attendance was good this week, and busi- 
ness had a healthy aspect. Pig iron quotations again showed an 
improvement, a grati —— to those of the Jeading ironmasters 
who hold large stocks, ere has been a further advance of 1s, on 
Scotch, and a proportionate increase cn Middlesbrough and 
hematite. Tho last quotations are as follows :—Glasgow warrants, 
47s, 64d.; Middlesbrough No. 3, 38s. 4d.; hematite, 46s. 144,; 
Welsh bar, £4 15s, to £4 17s, 6d. Steel andircn sheets unchanged, 
£5 10s, to £6 5s, 

Steel rails, heavy, £3 12s, 6d. to £3 15s.; light, £4 5s. to £5, 
Bessemer steel: tin-plate bars, £3 15s. to £3 163. Siemens, £3 18s, 
to £4 23. 6d., all delivered in district, cash less 2}, Tin-plates 
remain at last quotations, a most singular fact in the face of the 
improved tone of things. Beesemer st:e! cokes, 9s, 9d. to 10s, 3d.; 
Siemens, 10s. to 10s, 6d.; ternes per double box, 28 by 20 «., 
18s, 6d., 19s. 6d., 21s. to 21s. 6d. Best charcoal, 12s, 6d. to 13s,, 
according to finish of brand ; wasters, 6d. to ls. less than primes ; 
odd siz2s usual extras; all delivered in Prince of Wales Dock, 
Swansea, cach 3 and 1 per cent, 

The Swansea Harbour Trustees have issued tke followirg cfficial 
report for last week :—-Plates shipped, :2,526 boxes; received 
from works, 79,637 boxes ; leaving in stock 112,599 boxes. These 
figures indicate steady working and marked activity. Russia is 
becoming still more prominent as a buyer. Last week the Sir 
Richard Grenville cleared for Batoum and Odessa with 3200 tons 
of tin-plates ; and I see for this and next week’s shipments several 
large steamers are loading for the United States, one for St. 
Petersburg, one for Genoa and Leghorn, one for Lisbon, and one 
for Nantes and Bordeaux. 

It is eomewhat surprising that an advance has rot taken place 
in price, That it must take place, and that at once, appears to 
be the prevailing opinion on Change. 

Anything like the shipments of the past two weeks would clear 
the stocks, and then higher figures would certainly prevail, On 
’Change the opinion is often expressed that, considering the 
advance in raw materials, prices are by no means remunerative, 
and if no change can be brought about in price some of the mills 
will again stop. It will be seen from the week’s quotations that 
tin bars are better by 5s, per ton than at their last lowest 
quotations. The five tin-plate works at Briton Ferry are in full 
work. Mr, Adams has been appzinted manager at the Villiers vice 
Mr. W. H. Harris, who is leaving the district for America. Notice 
of twenty days is out at Beaufort tin-plate worke, 

Substantial cargoes of iron ore have been coming in this week— 
one for the Blaenavon Company of 1700 tons, another for Ebbw 
Vale of 1850 tons, several for the Dowlais Company, and for 
Cyfarthfa. There is now a good demand for tin bar, and the 
leading works present all the signs of improved timee. Some rails 
and other manufactures have been despatched from Newport 
during the week to Highbridge, Somerset, and to Dublin. Gene- 
rally rails still hang fire, notwithstanding the lowness of Sse sang 
and ‘‘small parcels” constitute the chief business, hen Sep- 
tember has run out, home railways may go in for renewals at their 
present low figures ; and it is a matter well discussed during the 
excursion season that several single lines might be doubled, and 
not only to public advantage, but to the advantage of railway 
companies, Greater facilities for travel not infrequently bring 
more grist to the railway mill. 

At the half-yearly meeting this week of the Rhondda and 
Swansea Bay Railway Co., Sir John Jones Jenkins presiding, no 
dividend was declared on ordinary shares, but 5 per cent. on 
preference. The chairman gave satisfactory reasons for the 
—— state of things, and took a favourable view of the 
uture, 











NOTES FROM GERMANY. 

(From our own Correspondent.) 
BusINEss on the iron markets over here has been steadil 
improving upon the week, and there is more firmness reported with 
regard to quotations. In export especially an increasing demand 
is experienced, but the prices offered are, as a rule, unremunera- 
tive. 
Concerning the Silesian iron trade,there has been a tolerably 
satisfactory business doing in the different branches of the finished 
iron department, and for pig iron there has likewise been a fair 
demand coming in lately. Prices still remain the weak point. 
There is, as yet, no symptom of an improvement perceptible in 
that direction, and many establishments are losing instead of 


gaining. 

Reports from the Austro-Ha' iron market state the 
business in pig iron to be quiet, while that in malleable iron shows 
considerable animation, although the demand for — and 
structural iron has slightly decreased, the activity in the building 
line being less lively than before. On the whole, the business in 
girders has been exceptionally brisk this year ; till end of Jaly the 





inland works sold about 4,100,000 kgr. more than last year— 





42,000,000 kgr. against 37,900,000 kgr. The Austro-Hungari 
works sold from the inning of the year till end of Taly aban 
195,700,000 kgr. of finished articles, — 210,000,000 ker, for 
the same period the year before, the decrease of 14,000,000 kgr, 
being caused | the exceedingly limited business that has been 
doing in bars, In the railway and engineering department a fairly 
an employment has been hitherto maintained, and the shops arg 
ikely to be well occupied for some time ahead, as there is a fair 
number of orders holding out both from the State and from private 
railways. Official quotations have not changed. 

A quiet, not to say weak tone characterises the French iron 
trade ; only in the Haute-Marne district and in the East a tolerably 
good activity has been maintained at the works, but on the whole 
the tone of the iron market islanguid. The foundries form rather 
an exception, being in brisk employment; especially in tubes a 
good business has been transacted. Healthy activity is reported at 
the wire mills, and the machine and wagon shops, though for the 
present but indifferently engaged, are looking forward to increasing 
activity, a fair amount of orders holding out. 

The general state of the Rhenish- Westphalian iron industry con. 
tinues to be reported as fairly satisfactory. Demand for most 
articles has been lively and regular, and the works and mills have 
been well engaged upon the week. In iron ore only a moderate 
busi is tr cted ; especially foreign sorts meet with insnff. 
cient d d tati are, in the Siegerland, for spathose 
iron ore, M. 7 to 7°40 p.t.; roasted ditto, M. 10 to 10°50 p.t.; 
Nassau red iron ore, 50 p.c. contents, fetches M. 9 p.t. net at 
mines. Luxemburg-Lorraine minette is noted M, 2°60 to 3°20 p.t, 
according to quality. A — firm tone has been maintained on 
the pig iron market all through last week ; the orders booked secure 
employment for the next two or three months, and the majority of 
the works are in regular though rather limited activity. Stocks 
show a slight falling off. Total output of pig iron during the first 
seven months of present year amounted to 3,307,367 t., against 
3,125,965 t. for the same period the year before. 

Last week’s quotations for the different sorts of pig iron were :— 
Spiegeleisen, 10 to 12 p.c. grade, M. 50 p.t. Rhenish-Westphalian 
forge pig, No, 1, M. 46 p.t.; No. 3, M. 42 p.t. Hematite, M. 63 
p.t.; foundry Pig, No. 1, M. 63; No, 3, M. 54 p.t. Basic, M. 44 
to 44°50 p.t. German Bessemer, M. 47 to 48 p.t. Luxemburg 
forge pig, M. 42 p.t. 

he malleable iron trade in almost all departments is showing 
improvement, and the genera! opinion now appears to be that at 
least for this branch of the iron industry a revival has set in, 
Bars are well inquired for, and firmly maintain their former quota- 
tations ; girders, too, are in good request, but continue extremely 
low inquotation. Hoops show no alteration whatever since former 
reports. Heavy plates continue in good call, while the condition 
of the sheet trade is unfavourable ; although prices have shown a 
stiffening tendency of late, owing t> an increase in export to 
Russia, they still remain far from remunerative, and are in no pro- 
ortion to those of the raw materials. The activity at the 
oundries and machine factories is altogether insafficient, and 
much the same must be told regarding the wagon shops, a few only 
being in fair occupation. 

The following are the latest list quotations per ton at works: 
—Good merchant tars, M. 100 to 102; angles, M. 110 ; girders, 
M. 83 to 88 ; hoops, M. 105 to 107 ; billets in basic and Bassemer, 
M. 73 to 75 ; heavy plates for boiler-making purposes, M. 140; 
tank do., M. 125 to 130; steel plates, M. 115; tank do., M. 110; 
sheets, M, 180 to 140; Siegen thin sheets, M.130. Iron wire rods, 
common quality, M. 110 to 120; drawn wire in iron or steel, 
M. 95; wire nails, M. 113 to 115 ; rivets, M. 145 ; complete sets 
of wheels and axles, M. 270 to 280; axles, M. 200; steel tires, 
M. 195 to 200; steel rails, M. 108 to 110; steel sleepers, M. 106; 
fish-plates, M. 112 to 120 ; light section rails, M. 95 to 100. 

Output of tin in Germany is stated to have been as under :— 








Kilogrammes. Value in marks, 
Ce eo eee eg 
er >! eee kT 
1892 .. .. «- 684,000 .. .. «- 1,280,892 

The following shows production of zinc in Germany :— 

Quantity in tons. Value in marks. 
1804 oo MEST - 41,813,090 
1808 .. .. .. 148,956 .. .. .. 47,289,357 
1892 .. .. «. 139,988 .. .. .. 55,062,000 


Belgian business in coal and coke during the first six months of 
1895 was as follows :— 












Coke. 
Import. Export, 
1895, 1894. 1895. 1894, 
Tons. Tons. Tons. Tons, 
Germany .. .. 189,103 .. 151,524 .. 82,421 .. 75,930 
England 450 .. _ ee - ee _ 
Frames... .. 5,326 .. 4,233 .. 189,046 .. 222,131 
Luxemburg... _ i —_ eo 114,022 .. 98,415 
Low countries .. 318 .. 722 «4. «©6297, 286 = ww 2S (4,584 
Other countries WD oe _ 18,589 .. 24,547 
195,207 156,479 431,264 435,614 
Coal. 
1895. 1894, 1895. 1894, 
Tons. Tons. Tons. Tons. 
Germany .. .. 846,588 .. 835,266 .. 182,466 .. 98,213 
England .. .. 149,828 .. 188,773 .. 35,616 .. 43,903 
France... .. 194,604 .. 179,595 .. 1,713,802 ..1,551,007 
Luxemburg ., ~- at a -- 106,519 .. 110,637 
Low countries .. 3,603 .. 2,070 .. 106,853 .. 92,285 
ssc as og _ ve _ ee 16,130 .. 16,220 
ee eee ee ee ee ee 
Other countries [oe 353 .. 87,586 .. 60,018 
694,151 656,057 2,199,932 1,973,803 








THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


THERE was an average attendance on ’Change to-day. Tho 
demand for steam coal is increasing, and prices are somewhat firmer. 
The stock of tin-plates is still decreasing, and an improvement ou 
current rates is shortly expected. In sympathy with other district’, 
prices for iron and steel are still of an upward tendency. Th» 
price of pitwood remains firm at last quotations, A large quantity 
of iron ore has again been imported, A decided improvement bis 
taken place in tbe ship repairing trade as compared with the 
revious week. A larger number of steamers than usual have 
oaded and discharged cargoes in the river. One gratifying featur) 
in the river trade is that the Cork Steamship Company have deter- 
mined upon running each week an additional large steamer into 
Newport with Fg imports, which will leave again with an 
export cargo. e principal foreign imports were 10,460 tons of 
iron ore, 1077 loads of boards, deals, &c., and 3400 loads of pit- 
wood, In the coastwise imports, 2800 acres of barley, and 6500 
acres of wheat formed part, whilst 849 tons of tin-plates wero 
despatched from the port, 

Prices ruling on ’Change to-day were as follows:—Coal: Best 
steam, 8s, 3d. to 8s, 9d.; seconds, 7s, 9d. to 8s.; house coal; best, 
0s.; dock screenings, 5s.; colliery small, 4s, 6d.; smiths coal, 
6s. 6d.; patent fuel, 10s. 6d. Pig iron: Scotch warrants, 47s. 6d ; 
hematite warrants, 48s, 6d., f.0.b, Cumberland; Middlesbrough, 
No. 3, 38s, 6d. prompt; Middlesbrough hematite, 46s. 1}d. 
Iron ore: Rubio, ifs. 6d, ;Tafna, lle. Steel rails, heavy sections, 
£3 12s. 6d.; light sections, £4 10s. Tin-plate bars, £3 17s. 6d.; 
Siemens tin-plate bars, best, £4 53, a!l delivered in the district, 
cash less 24 per cent, Tin-plates: Bessemer steel coke, 9s, 9d.; 
Siemens coke finish, 10s.; ternes, per double box, 28 by 20c., 
19s, to 21s, Pitwood, 16s, 6d. to17s. Freights without alteration. 








CartRIDGE Caszs.—In our issue of August 30th we attributed, 
in our notice of the exhibition at Mason’s College, the largest 
cartridge case, es pr 541b., to Messrs. Kynoch and Co, It was, 
however, made and shown by the Henry Norton Metal Company. 





The word ‘‘ carbonickel” should be ‘‘ cupronickel.” 
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AMERICAN NOTES. 


(From owr own Correspondent.) 
New York, August 29th. 


1oLD exports keep manufacturers nervous, but 
we ee ie entertained that crops will soon be 
accepted as a substitute. Industria] conditions 
are stillimproving. The iron and steel quotations 
are firmly eld. Billets have advanced to 22 dols. 
at Pittsburgh. Car builders are beginning to buy 
common iron, and bridge builders this week pre- 
sented specifications for large lots of plates and 


Stverything points to a larger demand this 
autumn in face of the fact that furnace and 
mill capacity is pretty well sold up to December. 
Another advance in Southern iron is imminent. 
Crop conditions are stimulating investments, and 
peer to greater requirements for railroad 
equipment. Sheets, rods, skelp, nails, merchant 
steel and bar _ are all - urgent demand, more 
n equal to mill capacity. 

topettee eoaeuentiias are being arrived at 
among all iron and steel makers through their 
various associations, by which competition will 
be somewhat restrained now that there ie 
enough business to go forward. The present 
expansion has all the ear marks of permanency, 
and under the stimulus of an extraordinary 
demand, new furnaces are projected, and steel 
mill capacity of the highest type of efficiency 
will coon be added, Much railroad building 
is urgently needed, and already in Pennsyl- 
vania a company has started to cobweb a half- 
dozan mountain valleys in central Pennsyl- 
vania with their roads, to increase their already 
enormous coal tonnage. 








LAUNCHES AND TRIAL TRIPS. 


Oa Monday, 2ad September, 1895, there was 
Jaunched from the Cleveland Dockyard of Sir 
Raylton Dixon and Co., Middlesbrough, an iron 
steam trawler of the following dimensions :— 
Longth, 100ft. 8in.; beam, 20ft. 5in.; depth 
moulded, 11ft. 8in.; which has been built to the 
order of Messrs. Ellis and Johnson, of Grimsby. 
She is of the well-known type of steam fishing 
vessels of which a large number have been built 
by Sir Raylton Dixon and Co, Triple-expansion 
engines will be fitted by the North-Eastern Marine 
Eogineering Co., of Sunderland, the cylinders 
being llin., 17in., 28in. by 2lio, stroke, with a 
large steel boiler working at 160 lb. pressure. As 
the steamer was leaving the ways she was named 
Glenroy. 

Messrs. Vosper and Co., yacht, tug, and 
launch builders, Portsmouth,{have just completed 
a 16ft. boat, 3ft. 10in. beam, which they have 
fitted with one of their 1-brake horse-power oil 
engines, for Mr. J. T. Stephens, of Bridport, 
Dorset. They have also built and supplied Capt. 
K R. Balfour, of Branksea Island, Poole, Dorset, 
with a 22ft. elm-built boat, 5ft. beam, and fitted 
with a 24-brake horse-power oil engine. This 
hoat wasdelivered by water. When crossing from 
Yarmouth, I.W., to Poole she was caught in a 
heavy sou’-westerly gale, and eventually had to 
run back to Yarmouth. This is a very severe 
test, to show that the oil engines work equally as 
well in rough weather as in smooth water. The 
engine was running from 11 o’c'ock in the morning 
till 7.30 in the evening without a stop. 

On Tuesday, the 27th ult., the Tyne Iron Ship- 
building Company, of Wellington Quay-on-Tyne, 
had a most successful trial trip with its new tank 
oil steamer Aureoli. This vessel, which ranks 
amongst the largest of this type of steamer yet 
built on the Tyne, is 357ft. by 47ft. by 30ft. 3in., 
and is fitted with topgallant forecastle, bridge- 
house, and long full poop. She is subdivided 
into sixteen compartments for carrying oil in bulk, 
in addition to two cofferdams placed at the fore 
and after ends of the oil-carrying compartments. 
She has also a large fore hold for carrying 
general cargo, and the pump is arranged at the 
fore end of the oil-carrying spaces. She has a 
large and complete installation of electric light, 
and her pumping arrangements for dealing with 
her oil cargo are of the best and most modern 
description. Her machinery, which has been 
supplied by the Wallsend S'ipway and Eogineer- 
ing Company, of Wallsend-on-Tyne, consists of 
triple-expansion engines having cylinders 27in., 
44in., 7lin. by 48in. stroke, with three large 
single-ended boilers, and worked splendidly, giving 
unqualified satisfaction. A series of progressive 
trials were made, the last of which gave a resnlt 
of nearly 12 knots in loaded condition. The 
vessel has been built to the order of Messrs. 
Hunting and Son, of Newcast!e-on-Tyne, under 
the superintendence of ('sptain Brunton and Mr. 
Taylor, and is a notable addition to the fleet of 
tank oil steamers, 

On Wednesday, August 28th, the trial trip of 
the large steel screw steamer Civour took place 
in Tees Bay, This vessel has been built by Sir 
Raylton Dixon and Co., Cleveland Dockyard, 
Middlesbrough, for Messrs. Lamport and Holt, 
Liverpool, and intended to trade between Liver- 
pool and the West Coast of South America. She 
is the largest steamer yet built in the Tees dis- 
trict, her dimensions being :—Langth, 425ft.; 
breadth, 51}ft.; depth, 204ft. She is built to 
Lloyd’s three-deck rnle, and has a displacement 
of 11,000 tons, with a deadweight capacity of about 
7500 tons. Special arrangements have been made 
for the rapid discharge of cargo, and she is fitted 
with nine steam winches, working not only from 
the masts, but from standard derrick posts 
erected on deck, with hatches at the sides of ship 
a8 well as those in the centre. Her machinery has 
been constructed by the North-Eastern Marine 

ngineering Co,, of Wallsend, and consists of a 
set of triple-expansion engines having cylinders 
8lin., 49in., and 82in. by 54in, stroke, with three 
large double-ended boilers working at 180 Ib, 
pressure, Mr, Melby, one of the firm of Lam- 
Port and Holt, was present at the trial trip, which 
was very successful. The vessel is designed to 
maintain a loaded s at sea of over 12 knots, 

¢ hull and machinery have been constructed 
under the supervision of of Mr. Russell, naval 
architect to the owners, and Mr. Morrin, their 


conclusion of the trial trip the vessel proceeded 
to the Tyne, under the command of Captain 
Askew, to fill her bunkers, 

We were able to announce a few months 
ago that the enterprising local firm, Messrs. 
Rickinson, Son, and Co., of West Hartlepool, had 
ordered two large stean.ers to be built by Messra. 
Wm. Gray and Co. Tae first of these, the s,s. 
Argo, has been loaded at Middlesbrough with a 
cargo of railway iron and other material for 
Bombay, and went on her loaded trial trip the 
other day from that port. The second, the s.s, 
Aries, is now under the sheer legs receiving her 
machinery. These steamers are remarkable inas- 
much as they belong to a somewhat new class of 
steamer, the design of which has bzen carefully 
developed at the shipyard of Messrs. Wm. Gray 
and Co,, and from which design some eight or ten 
steamers have already been built ; but, with the 
exception of the s.s. Maling, owned by the West 
Hartlepool Steam Navigation Co., the Argo and 
the Aries are the first of this tyne to be owned 
and registered at the port of West Hartlepool. 
The design is principally remarkable on account 
of the great deadweight that can be carried on a 
shallow draught of water, thus enabling the 
steamers to says much time and expensa b 
dispensing with lighterage when trading in suc 
waters as the River Plate and Danube ports. The 
design also offers advantages to the shipowner, 
inasmuch as the registered tonnage shows an 
exceedingly favourable figure compared with the 
deadweight carried. The s.s. Argo left Middles- 
brough with a deadweight on board of clos 
upon 5000 tons, whilst drawing only 20ft. 2in. 
mean draught. She responded to the rudder 
exceedingly well, her handiness being specially 
remarked upon by the experts on board. Her 
machinery consists of a set of triple-expansion 
engines built at the Central Engine Works, and 
having cylinders 24in., 38in., and 64in. in diameter, 
with a piston stroke of 42in. The boilers are of 
large sizo, and work ata pressure of 160 lb. per 
squareinch. There was an ample supply of steam 
throughout the trial, and the engines ran in the 
most perfect manner durinz the whole trial with- 
out the slightest trouble of any kind, and without 
any water being applied to any cf the bearings, 
After the completicn of the compass adjusting 
the vessel was ran at full speed out and home 
again for nearly two hours, the log showing that 
her mean speed over the whole run was at the 
rate of almost exactly ten knots per hour. The 
general finish of the machinery and accessories, 
the handiness of ladders and gratings, and the 
cheerful and light appearance of the whole engine- 
room, were much remarked and favourably com- 
mented upon. A number of specialities have 
been supplied, conducing to the economy, good 
working and long life of the machinery, includiag 
Kitching’s patent lubricator, Mudd’s evaporator, 
Kitching and Smith’s improved stern tubs 
arrangements, and an important and valuable im- 
provement in engine-room telegraphs known as 
the ‘‘triple automatic telegraph,” which, when 
combined with the very handy steam starting and 
reversing gear, always supplied with central 
engines, enables the engineer both to give the 
telegraphic reply to the bridge and alter the 
direction of his engines in an almost incredibly 
short space of time, reversal from full speed 
ahead to astern being accomplished in four or 
five seconds. The advances in design of modern 
cargo steamers and the economy of modern 
marine machinery receive a notable illustration 
in the s,s. Argo, which vessel will carry almost 
5000 tons dead weight on a little over 20ft. draught, 
ata speed of nine knots per hour, on less than 
fifteen tons of coal per day for propulsive purposes. 
Immediately after the trial the vessel proceeded 
on her voyage to Bombay. 








PUMP WITH CONSTANT 
DISCHARGE.* 

M. GERARD LAVERGNE, in Le Génie Civil, says 
that there are considerable advantages to be 
gained by making the discharge cf a reciprocat- 
ing pump more uniform. A higher speed and a 
smaller pump and prime motor, in consequence, 
can be used ; the transmission of power from the 
motor to the pump becomes simplified with the 
greater speed of the pump; the suction and 
discharge pipes can often be reduced in siz», 
The present article describes a double-acting 
piston pomp in which the discharge is made 
approximately constant throughout the stroke 
by a simple arrangement of the valves of the two 
pump cylinders. The cylinders are exactly alike 
and side by side, being cast in one piece. The 
pistons are driven from a common shaft with 
cranks at 120 deg. apart. The cylinders are 
double acting. Oae cylinder draws water from 
the suction pipe, which has a branch to each end 
of the cylinder, and discharges into the s3cond 
cylinder, there being direct communication 
between the cylinders at both ends, The second 
cylinder, drawing water from the first, pumps it 
into the discharge pipe. All the six valves 
necessary for these operations open towards the 
discharge. If a complete stroke be divided into 
twelve equal parts, the delivery in each of these 
periods is the same ; the delivery at each end of 
the pump separately varies from a maximum to 
nothing, but the joint delivery of the two ends is 
nearly constant. This is shown by diagrams of 
the flow at each end of the cylinders throughout 
the stroke. The delivery of the pump for one 
complete revolution is three times the capacity 
of one of the cyliaders, Illustrations are given 
of pumps of this type as made for various services, 
and the results are given of tests made with a 
small pump worked by hand and also driven 
mechanically at speeds up to one hundred and 
twenty strokes per minute, 








TRADE AND BusINESS ANNOUNCEMENTS,—The 
twin-screw steamer which Messrs. Lobnitz and 
Co. are about to build for the Japanese Govern- 
ment will be fitted complete with cable laying 
gear of the most modern desiga, by Messrs, 
Johnson and Paillips, and also with electric 
lighting plant and fittings for the whole of the 
vessel, We hop2 t publish particulars later 
on. 





* Proceedings,” Institution Civil Ragineers. 
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THE PATENT JOURNAL. 
Condensed from “The Iustrated Ofteial Journal of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name of the communicating party are 
printed in italics. 


22nd August, 1895. 


15,768. Fitters, M. J. Adams. London. 

—_— Tox-trop Protector for Boots, W. Lovett, 
ve . 

15,770. Bepstgaps, F. W. Oetzmann, London. 


23rd August, 1895. 
15,771. Picxinc Banp Merat Fastener, J. Stansfield, 


urn. 
15,772. Corsets, C. J. H. Drew and F. Butcher, 
Bristol. 


15,773. Drawine Boarps, T. Jackson, Leeds. 
15,774 Propevuers for Nav:GaBLe Vessels, W. Tharme, 
Liverpool. 
ComBINED Drivina Apron, W. C. Drybrough, 
Ww. 


15,776. CorLar Stups, H. 8. Clement, Glasgow. 

15.777. A Fastener for Lapiz,’ Dresses, T. Sully, 
Neath. 

15,778. Stoppers for Bortt.es, J. Reid, Glasgow. 

15,779 The Srecie Patent Bicycre Brake, C. W. 
Steele, Dublin. 

15,780. Intumisatine Ciocke, J. Challender, M:n- 
chester. 

15.781. ArtiFiciaL Baits, T. McCarthy and H. 8. 
Bartleet, Redditch. 

15,782. Doors, P. Purcell, Liverpool. 

15,783. Separatinc Kwsots, The Kellner Partington 
Paper Pulp Company, Limited.—(N. Pedersen, 
Norway.) 

15,784. Disinrectinc Frum Camper, R. Anderson, 
Mancbester. 

15,785. Brackets, E. G. Staples, Birmingham. 

15,786. Pwreumatic Boot and SHog Tree, G. Taylor, 


mdon. 

15,787. ELecrric Connectine Device, R. W. Braham, 
ndon. 

15.788. Construction of Screens, A. Taylor, Aber- 


deen. 

15,789. Evastic Tires, A. W. Kiddie and J. 4H. 
Plummer, London. 

15,790. Manac.es, G. E. Challener and W. and 8. Davis, 
London. 

15,791. Soap Disa, T. R. Wing, London. 

15,792. Toys, E. A. Jeffreys, London. 

15,793. Pane. of Piancrortes and the like, E. Collier, 


15,794. INCANDESCENCE Fitaments, &c., R. Walther, 


mdon. 

15795 INCANDESCENCE FiLaments, &c., R Walther, 
London. 

15,796. Sprsnina Tops, M. A. Wier, London. 

15,797. GLassHouses and ConsERvatoriges, E. Ash- 
worth, Manchester. 

15,798. Guarp Spoon, 8. A. Williams, London. 

15,799. Srup, J. E. Shearne, London. 

15,800. Bau-Hes, W. H. Crawcour, London. 

15.801. Empossinc Stamps and the like, W. Neeves, 
London 

15,802. Boor Puates, H. Dronfield, J. Baggaley, and 
T Dunk, London. 

15,803 Mop Guarps, J. F. Whitehead and W. Calow, 
London. 

15.804. OaganerttEs, E. E. Liebmann, London. 

15,805. Ort Stoves, J. H. Hopkins and Sons, Ld., and 
A. N. Hopkins, London. 

15,806 Umeretita Gits, W. P. Thompson.—®. Virey 
and L Dubois France.) 

15,807. TazaTmENT of Ketp Liquors, J. W. Stevens, 
London. 

15,808. AgriaL Rartway, M. A. de Palacio, London. 

15 809. SanpaL, G. F. Redfern.—(W. B. Jsaaca, West 
Indies ) 

15,810. Manoractore of Botrer, W. H. 8. Leonard, 
London. 

15,811. Fornirure Castors, J. P. E. Proud, London. 

15.812. Canptesticks, A. Holt, London. 

15,813. Propuction of Caroring, F. M. Lyte, 
London. 

15,814. Screw Propetiers, A. Vogelsang. London. 

15,815. Stop Paprertnae Device, E. Delarue, 
London. 

15,816. R.«zors, F. Voos, London. 

15,817. WasHinc Macuines, W. M. C. Stevenson, 


mdon. 
15,818. Exastic for Securtnc Boots, W. H. Gent, 


ndon. 

15,819. Coin FareD Apparatus, L. Silbersteih and E. 
Horn, London. 

15,820. Trousers Stretcuers. C. Brawn, London. 

15,821. Saraty VaLve and Water Tap, J. Abbott, 
London. 

15,82”. Fastaners for Starr Rons, J. McRae, London. 

15,823. ARM Rest, L. Schaefer, London. 

15 824. Lockie the Nuts of Screw Botts, H. Cook, 
London. 

15,825. Fornaces, C. T. Miaczynskiand R. L. Puciata, 
London. 

15,823. Erectric Castes, G. G. M. Hardingham.—( The 
Firm of Felten and Guilleaume, Germany.) 

15,827. Generation of Execrricity, B. Rebikoff, 
London. 

15,828. Fastentne for Su ‘£3, G. W. Rahtz London. 

15,829. REMOVING SHIVE3 from Casks, F. J. Raggatt, 


ndon. 
15,830. Topicco Pipz, J. Wood and T. D. Davies, 
London. 


15 831. Lupricatoa for Cycie3, G. C. Akrigg, 


ndon. 
15,832. Device for use with Cayp.esticxs, H. Dixon, 
London. 
15.833. Vatves for Atk Compre3sors, H. A. Stockman, 
London. 
15,834. Manuractore of Exp.o3sives, L. W. Buse, 
London. 
15,835. Removina Impuritiz3; from Smoke, E. E. 
Dullier, London. 
15 836. Propucina the Satts of Aniting, A. Welter, 
London. 
15.837. ARMOUR-PLATED ToRR&Ts, J. A. Deport, 
London. 


23rd August, 1895. 


15,838, Cement, J. Walker, Derby. 
15,839. ToBr and SELF-CLEANsING Pier, E. Norris, 


ondon. 
15,840. Winpow Buinp Mountinc, G. Benson, 
Belfast. 


ast. 

15,841. Vatves for Hicn-speeD Enornes, J. D, Camp- 
be)l, Glasgow. 

15 842. Sroppers for Botries, Jars, &c., T. G. Aitkin, 

Glasgow. 

15,843. Heatinc Metac Rivnos of WHEEL Tires, J. Hill, 


ow. 
15,844. Extraction of Gotp from Org, J. D. Gilmour, 
Glasgow. 
15,845. Diartes, W. Fleming and A. C. Thomson, 


asgow. 
15,846. Joints for Fisnina-rops, J. Pumphrey, Bir- 
mingham. 
15,8417. NeEDLE Tartaper, C. L. N. Lotinga and T. 
Metcalf, Sunderland. 
15,848. ARRANGING AXLEs, R. C. Christian and J. 

Tallon, Co Dublin. 

. Erecting Gigantic WueeLs, A. Sharp, 
London. 
15,850. MecHanicaL ComMBINATION for Cycuzs, J. B. 8. 
Booth, Manchester 
15,851. Inpicatine Wrecks, P. Purcell and W. A. War- 
wick, Liverpool. 


15,853. Protectors for Boots and Suozs, J. Cvles, 
ristol. 

15 854. “ Dieppe” 
hurst, Manchester. 

15,855. Turwinc Over Pipes, J. Coulthurst, Man- 
chester. 

15,856. Giasses. W. Hyde, Manchester. 

15,857. Motor, K. Edge, Bolton. 

15,858. ExtinauisHer for O11 Lampa, J. W. Boyd, 
Belfast. 


EARTHENWARE Pipzs, J. Coult- 


15,859. Cortina Prres, E. N Beszant, Liverpool. 
15,860. Wire Hracps, M. Muller, Preston. 
15,861. Dovgte Bockte for Macuinery, F. F. Fisher, 


tle. 
15,862. CLEANING and PoxisHino Knives, P. H. Bai'y, 
ndon. 
15,868. Dynamo-eLecTric Macuines, J. G. Statter, 
London. 
15 864. Tires, D. E. Hipwell and E. F. Church, 


ndon. 
15,865. Tune Expanpers, F. Thomas, London. 

15,866. Sxurries for Looms, A. Isherwood, London. 
15,867. Rorary ApveRTIsER, 8. Bridgwater and J. 
Lambie, London. : 

15,868. Arc Lamps, J. D. F. Andrews, London. 
15,869. Titts, W. F. Human and J. Wright, Cam 


bridge. 

15,870. Wetcuinc Apparatus, &c, L. H. Nutting, 
London. 

15,871. Cuairs, J. Brown, Glasgow. 

15,872. Apparatus for Loapina Carco, G. Tyzack, 
London. 

15,873. Propes, C. A. Teske, London. 

15,874. Bo.t-cutrEr, C. 8. Hill, London. 

15,875. The Rerurn-Hat¥F Hoxper, A. H. E. Tomlin- 
son, London. 

15,876. Heatinc Water, H. Junkers, Live: 1. 

15,877. Tires for WHEeLs of Bicycies, H. Dent, Man- 


chester. 

15,878. Beer Vessets, A. Neumann and H. Reissing, 
Liverpool. 

15,879 CiGaRETTE-MAKING Macutnes, R. Haddan.—(J. 
A. and G. J. Allagnon, France.) 

15,880. Exvecrric AccumuLators, E. W. Jungner, 


London. 

15,881. Potteys, &c., J. Y. Johnson —(J. P. Serve, 
France.) 

15.882. PHotosrapHic Sx#utrers, F. A. Brownell, 
London. 

15,883. Wasarnc Macutne, A. Robyn, London. 

15,884. Tett-TaLe, A. W. Staveley and I. H Parsons, 


London. 
E. Kressel, 


15,885. New Exrract, 
Wollaston, 


ALIMENTARY 
London. 
15,886. Excecrric Batrerre3s, C. J. 


ndon. 

15.837. Soap, T. Shepherd, London. 

15,888. Syainces for Insecrinc Morpuia, W. E. Rich- 
ards, London. 

15,889. Ececrric Arc Lamps, La Société les fils 
d’ Adolphe Mougin, London. S 

15,890. Heatinc Power of Gases, E. Rohrbeck, 
London. 

15,891. Sprinos for Ventcies, E. Hora, London. 

15,892. SprnptEs for Spinninc Macninery, J. Dodd, 
Manchester. 

15,898. Cuitpren’s Savinc Bang, G, A. Reston, 


ndon. 
15,894 Sappies for Cycizs, W. H. Humphreys, 


London. 
15,895. Evectric Contact, 8. Quincey and J. H. Collins, 


mdon. 

15 896. Brake Apparatus, L. Rovida and G. Oneto, 

London. 
24th August, 1895. 

15,897. ADJCSTABLE ConNEcTION for Leap, W. Blaber, 
London. 

15,898. Crank for Corton Macuivery, J. McAndrew, 
Ashton-under-Lyae. 

15,899. Tecepoone InstRUMENTS, T. F. J. Truss, 
Cheshire. 

15,900. Tampourtne3, A. H. Baker, London. 

15,901. Puacker Hote, A. Bennett and O. F. H. Pearce, 
Cleckheaton. 

15,902. Coupiine for Pygumatic Tire Wire3, G. Craw- 
ford, Belfast. 

15 903. Woop-work'Nc Macuine, D. Griffiths, Bel- 
fast. 

15,904. Apparatus for Locxine Doors, J. Prestwich, 
Manchester. 

45.905. Tr.icycLe:, D. E. Hipwell and E. F. Church, 
London. 

15,906. Empromwery Macuinxes, J. Taylorand W. J. 
Watson, Nottingham. 

15,907. Mera Tonos, G. H. Kinsey, Manchester. 

15,908. Sewer Gas, T. Pilkington and E. Bolton, 
Bolton. 

15,909. Basket Naits with Two SxHayx3, J. Perks, 
Stourbridge. 

15,910. Cross Bar, 8. M. Wilm >t, Bristol. 

15,911. Cycuzs, A. E. F. Vonhausen, Manchester. 

15,912 Rotter Bearines, J. Warburton and T, 
Heaton, Manchester 

15,913. Fasteners for Drivine Banps, H. J. McCubbin, 
Birmingd.m pees 

15 9 4. Saucerays, H. Collins, Birmingiam. 

15,915. Mup Guarps for Cyctes, H. &. Moore, 
London. 

15,916. Mernop of Ratsync Water, C. J, Eyre, 


London. 

15,917. Doppy Mecuanism, R. L. Hattersley and 8, 
Jackson, Bradford. 

15,918. Levectine Macuing, R. Lloyd, J. M. Yates, and 
L. A. Knight, Stafford. 

15,919. DreaveHr ExciupeR for Doors, W. Evans, 
Manchester. 

15,920. Prant Support, J. H. Salter, Withan. 

15,921. Boor Hest, T. Seadon, Newcastle-on-Tyne. 

15,922. ManuFACcTURE of Magnesia, M. N. d’Andria, 
Stretford. 

15 923. Setr-actinc Mutss, J. Clegg and W. Nichols, 
Manchester. 

15 924. Woven F.curep Fasrics, T. Taylor and J. D. 
Brook. Manchester. 

15,925. Repucrion of Orgs and Merats, J. B. Torres, 
London. 

15 926. Repuction of Ozes aid Meraxs, J. B Torres, 
London. 

15 927. Conveytnc Banps and Betts, J. R. Burnwell 
and N. Greening and Sons, Manchester. 

15,928. Type-writinc Macuines, C. V. Fisher, 
Doncaster. 

15,929. Hat Prix, T. Weaver, Southport. 

15,930. Revotvine SHetves and Racks, W. P. Fraser, 
Leith. 

15,931. Hooks and Eves, C. E Hallowell, Phila- 
delphia, U.S.A. 

15,932. CoLLaPsIBLE, &c, CaRD TaBcEe?, H. Grist, 
London. 

15,933. Gotr CLuss, J. D. Dunn, Bournemouth. 

15.934. GeLatine Day P ares, A. Hill, Kingston-on- 
Thames. 

15,935. PHorocrapHs in Reurrr, A. Hillland A A. 
Barratt, Kiogston-on-Thames. 

15 936. Ink BotrLts, W. Hogarth, Brighton. 

15,937. Frre-arnms, H. H Perkes, London. 

15.938. Furnace Tosss, H. C. Ashlin, London. 

15,939. Door-Lock Furniturg, H. D. Hodgkinson, 


on. 
15,940. Auromatic Botr.e-stoprers, W. J. Gardner, 
ndoo, 
15,941. Hare-pins, J. F. and D. H. Lewin, London. 
15,932. Vatves for PNeumatic Tires, J. T. Knowles.— 
(Messieurs Morgan and Wright, United States.) 

15.943. Boot-treEs, J. Melling and F. Bowness, 

mdon. 
15 944. Swrumine Barus, A. H. Tiltman, London. 
15,945. Not Wrencues, J. G. Hill, London. 
15,946. ManuracruRE of Waeat Meat, A. B. Lester, 


ndon. 
15,947. ReaisTerRina Sizes of Gioyes, J. P, Funt, 








15,852. CaARBONATED Mixx, W. C. Kaufmann, London, 


ndon. 
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16,045. 


1 
| 
15,948. MouLtp Mrcuanism, The Linot; Com! -— | 16,044. Music Lear Turner, J. Baxter, Manchester. 16,136. Sarety Cycies, G. Stegmann, London. sides of one end of the slide, and 
The ha Pear &c, J Collings, | 16,137, Brinaine Liquips into Contact, J. G. Calvert, | free ends across o) te’ “aides of “ane ponte 


United States ) 


thaler Linot Compan: 
cine Bcunw f E. W. 


( 

15,949. SELF-COUNTERSINKING ScREw for Woop, 
Wynne, London. 

15 950. Boor Protectors, F. J. Waite, London. 

15,951. Teacnina CHILpREN, F. T. Vine and E. Kett, 
London. 

15,952. Etecrric Licntine Apparatus, W. P. Thomp- 
son.—( W. Kaiser, Austria. 

15 953. SELF-BalLinc Boats, W. P. Thompson.—(R. 
Bwing, United States ) 

15,954. Gotp Exrractinc Processes, W. P. Thomp- 
son.—(Za Société pour l'extraciwon intégrade et écono- 
mique de l’or, Procédé de Rigaud, France.) 

15,955. ELevatine Apparatus, W. P. Thompson.—(A. 
Marangos, France.) 

15,956. Bue CoLouninc Mareriat, A. Kenyon, Man- 


chester. 
15,957. Wacons and Tatcks, W. O. Shadbolt, Liver- 


pool 

15,958 Concentratine Liquips, L. M. H. R Baudoin 
and P. E L. Schribaux, London. 

15,959. GRANULATED ALuMminium, W. L. Wise —(The 
—— + Industrie - Actien Gesellschajt, Switzer- 

15,960, up Curmneys, F. F. W. L. Miiller, London. 

15,961. Learner Measurine Macuings, J. E. Fortin, 


London. 
15,962. CusHions of BiLtiarp TaBes, W. J. Rodd, 
Londo: 


n. 
15,963. Nut Locks, W. E. Spooner, London. 

15,964. Waist Banps or Betts, C. E. Cole, London. 
15,965. Sarsry Lamps, J. Heath and W. Frost, 


mdon. 
15,966, Compound Parosectites, H. Martin, I ondon. 
15,967. Construction of Sips, F. Nordhausen, 


ndon. 
15,968. Ain Coampers, W. Ellis, Manchester. 
15,969. INcanpEsceNT Lamps, P. Stiens, London. 
15,970. Screw Tureaps, J. Y. Johnson,—(La Société A. 
Janet and Co., France.) 
15,971. DoveH Mixune Macuing, W. J. Cook and J. 
Lawson, London. 
15,972. Crrcuses, H. H. Lake.—(P. Busch, Germany.) 
15,978. Cycite Sappies, R. H, W. Knight and J. 
edderburn, London. 
15,974. Governon Gas Burner, W. B. Picken, 
London. 
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15,975. Pacxines, H. G. Small and G. W. Parkes, 
Manchester. 


15,976. Hee, Breastinc Macuryes, W. W. Cabena and 
W. H. Dorman, Staffs. 

15,977. Sarps’ Wincues, R. Welford and P. Mitchinson, 
Sunderland. 

—, Tea SrraineR and Inruser, D. Cristol, 


n. 

15,979. Nuts, T. Gare, Manchester. 

15,980. Stretcuine Sackine on Cors, L. H. Brierley, 
Birmingham 

15,981. Sarety Bicycie Sreerimne Lock, D. Higson, 
Liverpool. 

15,982. Beartnes, C. W. Hathaway and the Triumph 
Cycle Cc page’ 4] 7? Lei jt 

15,983. BorrLe Stoppsrs, C. Lucop, Hull. 

15,984. Viotin Firtryes, G. McMichael, Edinburgh. 

15,985. Hay Cuoppinc Macuryes, G. Kelsey, Sheffield. 

15 986. ADVERTISING VeHICLts, M. Grieten, London. 

15,987. Extrractine Gop, E. L. Oppermann and E. 
Fischer, London. 

15,988. Datinc, &c., Rattway Tickers, F. McLaren, 








mdon. 
15 989. Firx-esc pes, E. H. Bayley, London. 
15,990. Fire-Box for Consumine Fvuet, W. 8. Hazelton, 


on. 
15,991. Decompo3ina Carprpe of CaLcium, H. Gabe, 
ndon. 
15,992. InTRopUCING AIR into Bor.ers, J. W. Bowley, 
ndon. 
15,993. Device for Use by Crcuists, C. J. F. Martin, 
London. 


15,994. Damxtne Vessets, J. S. Sulot, London. 

15,995. Hopper Wacons, F. B. Stanton, London. 

15,996. Givina Power to Cycre3, &c., A. Hunnable, 
London. 

15,997. Estmatina Arm in Stream, 8. D-lépinc, 
London. 

15,998. Vaccination Saretp, E. Smith, London. 

15,999. Harness, 8. Smith, London. 

16,000. MecuanicaL Musica Instruments, F. A. 
Richter, London. 

16,001. Hanpies for Rue Srraps, &c., 8. Llewellen, 


ion. 

16,002. Dyemnc Macuines, E. Weldon, London. 

16,003. LE Stoprers, O. Lelm, London. 

16,004. Mountine Stoves, W. P. Thompson.—(4. Wit- 
zel, Germany.) 

16,005. Drivina Gear for BicyciEs, L. P. J. Lajoie, 
Liverpool. 

16,006. GLove Fasteners, T. Hooper and 8. G. Moore, 
London, 

16,007. CaanpeE.iers, T. Ford, London. 

16,008. TELEPHONIC INstRUMENT, G. Dillberg and P. 
Rabbidge, London. 

16,009. PaesERVATIVE PREPARATION, A. Lenhardtson, 
London. 

16,010. Waeets and Ax tes, E. J. Clubbe and A. W. 
Southey, London. 

16,011. Detivertna Contents of Frasks, L. E. A. de 
Beaume, London. 

16,012. Governors, E. Thunderbolt, London. 

16,018. Borters, E. Lagosse, London. : 

16,014. Hooxs and Evgs, H. J. Turney, London. 

16,015. Brusnes, C. A. Watkins, Londun. 

16,016. Tires, C. Lock, London. 

16,017. Saccnarates, P. B. Hiirje, London. 

16,018. Packine for Steam Macuinery, P. Hulburd, 


on. 

16,019. Execrric Lamps, J. Y. Johnson —(A4. Swan, 
United States.) 

16,020. Trp for Bitiiarp and like Cur:, E. G. Fellows, 


ndon. 
16,021. Curtine Harr, C. A. Hartshorne, London. 
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16,022. Cert for Batteaie’, E. Burnet and F. Y, 
Smith, Wigan. 
16,023. Renperine Cicars S£LF-LIGHTING, A. B. Snell, 


verpool. 
16,024. Go_riso Toy, A. Mather, Glasgow. 
16,025. Power Hammens, H, Pulley, London. 
16,026. Sapp.Es, T. Middlemore and W. A. de Lattre, 


mdon. 

16,027. Se_r-Lusricatinc Pacxine for Esoines, J. 
Whyte, Glasgow. 
‘ ConstrucTinc PSeomatic Tires, W. E. Kay, 
Manchester. 

16,029. Pweumatic Brakes for Cycies, W. E. Kay, 
Manchester. 

16,630. Wrappinc up CosicaL ARTICLES, J. Johnson. 
HG. R. Ward, United States. 

16,031. Bontna Laprgs’ Dress Bopices, L. Corbitt, 
Lancashire. 


16,032. Smoketess NicHt-Licht Lame Burner, J. J. 
Spear, Portsmouth. 

16,033. StreamsHip Propecier, C. Owen, Abergavenny. 

16,034. Suprortinc Brackets, A. T. Matchett, Bir- 


mingham. 
16,085. Cycie Sapptes, J. B. Brooks, Birmingham. 
16,036. Water Service Vatves, A. B. Perkins, Brad- 


‘ord. 
16,037. Captive Gotr Batts, A. B. Perkins, Bradford. 
16,038. VEHICLE-sHAFT SuProrTinc Means, G. H. 
Croker, Live’ 1. 
16,039. Sprinc Cutiery, W. H. Baines, Sheffield. 
16,040. SterEgoscores, T. Brown, Salisbury. 
16,041. Maxine RatLway Spikes, A. H. Williams, 
Glasgow. 
ne. EcectricaL Testina Switcn, H. D. Norman, 
hton. 


rig’ 4 
16,043, Sustarnina CarRiacEe Winvows, J. Macalester, 
Glasgo 


. 
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mdon. 
16,046, ~—I for Measurinc Argas, H. 8. H. 


w. Liverpool. 

—_. re for Doors, &c., H. Weatherill, Man- 
chester. 

16,048, Preumatic Tires, J. Bowland and G. Hutchin- 
son, Manchester. 

16,049. Spanners or Wrencnes, A. W. Blackmore, 
London. 

16,050. The Sza-weEp Foop, L. Clement, London, 

16,051. Harm-curtinc Pins, G. Dunn and J. 
McMeekin, Glasgow. 

16,052. Dryinc Apparatus, F. D. Cummer, London. 

16 053. Automatic OrLers, W. J. Ferguson, W. G. H. 
Stump, and W. H. Whitbridge, London. 

16.054. Sanirany Feepina- potrie, A. Kennedy, 
London. 

16,055. CHarr~, O. Townsend, London. 

16,056. Music S1oo.s, T. Thompson, London. 

16,057. New Lirg-savinc Apparatus, L. Parker, 


London. 
16,058. Fake Mica for Borers, H. C. Mitchell, 
don. 
16059. Fasrsninc Pins for Necktizs, J. Weil, 
ndon. 
16,060. Liguip and Gassorvs Meters, H. Paasch, 
London. 
16,061. Pipe Trap, J. G. Lorrain.—(H. F. Pool, United 


States ) 
16,062. Lapres’ Weartna AppareL, I. M. Rew, 
mdon. 
16,063. Cycte TarorserR Protector, 8. J. Moore, 
Staines. 
16,064, Paptocks, F. W. Pinson, Lundon. 
16,065. Frame for Watcu Escapements, R. Gardner, 
London. 
16,066. Buckies for Straps and Laces, A. Watson, 
London. 
16.067. Pruytinc Macuinery, H. E. Newton.—(R. 
Hoe, United States.) 
ns of Roap Veuicies, M. H. Smith, 
mdon. 
16,069. INnpDuceD Dravucut for Fuanaces, W. A. 
Granger, London. 
16,070, Panorama Apraratus, C. A. Chase, London. 
16,071. Rotiinc Leataer, E. D. Evans, London. 
16,072. Hanpie-pars of Cycies, &c., E. Crellin, 


ndon. 
16 073. Carrtace Winvows, J. Hickton, London. 
— Be.tine, G. Hughes.—(@. Schumacher, Eng- 


land. 

16,075. Preumatic Trre3, W. C. Fairley, Newcastle- 
on-Tyne. 

16,076. TaBLe Piates, &c., W. P. Thompson.—(H. W. 
Atkinson, Australia.) 

16 077. ELectro-macnetic Toots, W. P. Thompson.— 
(A. G. Fonda, United States.) 

16,078. Mincrnae Macuine3, F. W. Follows, Man- 
chester. 

16,079. Gas and Oi Enornes, F. H. Briggs, Liver- 


poo! 
16,080. Piuc3s for Topacco Piprs, A. G. Nichols, 


ndon. 

16,081. SHower Barus, J. V. Niell, Liverpool. 

16,082. Rerainine Canpie:; in Canpiesticks, G. Har- 
court, London 

16,083. Denwrat Matrices, J. M. Strout, London. 

16,084. Wiwpow Saspe?, E. J. and V. W. Hill, 


mdon. 

16,085. Hanp Dritts, R. Binnie, London. 

16,086. Arr Pumps for Bicycies, A. B. Marshall and 
C. B. Boyuton, London. 

16,087. Castors, C. H. Gaffney, London, 

16 088. Poncaina Carrs fur Looms, &c, G. Bridge, 


ndor. 
16,089. KNIFE-HOLDING ATTACHMENT, G. Somers, 


mdon, 
a Ostonc Composite Parosecrite, G. Tua, 
ndaon, 

16,091. Saucepans, H. H. Lake.—(R. B. Vanderburg, 
United States ) 

16,092. Brake Mecuaytsm for Venicies, H. H. Lake 
—(C. 0. Baird. United States 

16,098. Rotary Enorngs, C. A. Fisher, London. 

16,094. Rotary Enornes, C. A. Fisher, London. 

16,095. Bree Hives, L. Réoay, London 

16,096. VaporisInG VoLaTILE Liquips, B. W. Grist, 


ondon. 
oo Dogsrzs for Looms, C. A. Jensen.—(J. Borsen, 
Orwa: 


16,098. Spezp Inpicator, A. Ducasble, E. Fasquelle, 
and C. W. Firnhaber, London. 

16,099. CoIn-FREED Apparatus, A. J. Boult.—(J. M. 
Bachmann, Germany ) 

16,100. Manuracrure of Porrs for Boots, A. Pochin 
and H. Addison, London. 

16,101. StRaw-TRUssina Macuines, C, Schneider, jun., 
London. 

16,102. Provision of Compressep Arr, A. Feather- 
stonhaugh, London. 

16,108. Pressinc Horsesnogs, W. Inch and J. E. 

Olsson. London. 

16 ioe Umprewias for Cycies, A: E. L. Slazenger, 

ndon. 
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— Turner for Music, W. M. Lewis, Ponty- 


pridd. 

16,106. Makina INDIA-RUBBER Banps, W. Bowden, 

Manchester. 

16,107. Batis for Gotr, A. Campbell and J. Parker, 

Glasgow. 

16,108. Castor, A. Jeffery, Bradford on-Avon. 

16,109. Bicycies, H. Goupille, Glasgow. 

16,110. CARBURETTED WATER-GAS PLant, F. G. Vivian, 

Llanelly. 

16,111. PetroLeum Vapour Boryers, J. H. Gartrell, 

enzance, 

16,112. Ramis for Street Tramways, &c., E. Rees, 

Blaenavon. 

16,113. Heatinc Enoinge Cyiinpers, W. I. Last, 

Lond 

16 114 

Service, Glasgow. 

16,115. CoupLines for RarLway Wacons, A. Rushforth, 

Bradford. 

16,116. Tones for Twistina Yarys On, I. Ickringill, 
Bradford. 


on, 
Proputsion of Smart Carart, D. D. and J. F. 


ord. 

16,117. Finper for PHorooraPuic Purposss, A. Hey- 
wooi, Manchester. 

16,118. Detivery Apsusters for Printinc MACHINES, 
J. 8. Howden and G. 8. Watkin, Liverpool. 

16,119. Castors for Furniture, A. Brown and H. C 

Pruce, Birmingham. 
16,120. Corr Retauers for Wearinc ApparReL, G. 


Taylor, Birming! > 
16,121. Rain Water Fat Pipes, R. Robinson, South- 


ampton. 

16,122. CorLep Wire Fasrics, W. Waterhouse and W. 
M. 8 5 ham. 

16,128. SPECTACLES, Ww. B. Ihne, Liverpool. 

16,124. Wind Motor, A and H. Wells, J. W. Cooper, 
and W. Flux, jun., Southampton. 

16,125. Weavine, J. Butterworth and W. Dickinson, 
Halifax. 

16,126. Doe Mouzzces, R. B. Bell, Manchester. 

16,127. Mepicat AppLiance, D. D. Wilson, Toronto, 


a. 

16,128. Tats for Fezp1xc Botties, J. Mende, Liver- 
pool. 

16,129. Maxine ItLuminatine Gas, J. Pointon, Liver- 
poo! 

16,130. ADJusTaBLE Sprinc Civ, R. A. French, Hal- 

16,131. Bepsrgaps, T. Waterhouse, H. P. and G. A. 

lips, and G. Pitt, Birmingham. 

= and Eves for Garments, E. Lorrain, 


rgh. 
16,133. GLawp Drawer, E. D. Dickerson, Guildford. 
16,134. Key, E W. A. Kendall, Manchester. 





16,135, Topacco Pypg, 4. W. Martin, Manchester. 


ndon. 
16,138. SELF - cLosinc Hinoxs, T. H. Innocent, 
on. 
i een for WasHine Gas, J. Laycock, 
e 


ey. 
16,140. Proputsion of Dummy An:Mars, A. C. Argles, 
London. 
16,141. CrownixG AppLiances, CO, Ash and Son, Ld., 
and R. P. Lennox, London. 
16,142. Rims of Wugexs, J. Hudsonand EK. C. Wasdell, 
Birmingham. 
16,148. Removine Tar, 8. W. Wilkinson and the Grove, 
Company, Ld., London. 
16,144. WateR- wastes Preventers, J. K. Oldfield, 
16135. Mix, W. P. Th —(B. Bilberg, @ ) 
145. Mirk, W. P. Thompson. . Hilberg, Germany. 
16,146. Recepracuss for Coat, J. F. Smith, Live 
16,147. Cover Puates, R. 8. Jones and G. F. Webb, 


ver poo! 
16,148 Water Gavags, J. Cameron and J. King, 
Liverp :o!. 
16,149. Betts for Drivina Porposes, H. A. Cole, 
Liverpool. 
16,150. Sureves of Lapies’ Jackets, &., F. Paling, 


mdon. 
16,151. Countina Apparatus, 8. A. N. Deluce, near 
Manchester. 
16,152. Heatino Apparatre, R. G. Brooke, London. 
16,158. Fornaces, F, A. Holmes and J. D. Blackwell, 
Lond 
16,154. 


London. 
16,155. Stup for Currs, G. H. J. Gillard, London. 
16,156. CigaRErre and Cigar Houpers, F. A. Poupard, 
London. 
16,157. Internat CompustTion Enornes, E. J. Clubbe, 


on, 
Draveut Reovtatina Device, G. Dibrentey, 


and A. W. Southey, London. 

16,158. Rattway Switcu, A. J. Boult.—(S. von 
Gajewski and L. Braun, Germany 

16,159. VaLves for Hyprauic Apparatus, W. James, 
London. 

16,160. Baskars, F, Pearson, jun , and H, W. Wallace, 

ndon. 

16,161. Jomsma Parts of Boxes, A. Nolte and C. 

Grundig, London. 


16,162. SLAUGHTERING CaTTLE, T. Bass, London. 
16,163. American Oroans, 8. Jenkinson, London, 
16,164. CLorues SusrenpER, A. Provost, London. 
16,165. Sirrinc Macuines, R. Haddan.—(d. Marz, 


Germany.) 

16,166. Sortine Groats, &., R. Haddan.—(C. 4. 
Stein, Germany.) 

16,167. Cap for SypaHon 
Griffiths, London. 

16,168. Printine in Various Cotours, F. von Eulen- 
feld, London. 

—, Packxine for Steam Macuinery, P. Hulburd, 

ndon. 

16,170. Groves, M. Overfield, London. 

16,171. Dravcut Exciupers, A. Overfield, London. 

16,172. Caicken Rearers, G. E. O’Brien, C. W. 

illie, and C. A. Day, London. 

16,173. Swircu, C, 8. Newman, London. 

16,174. Ciaaretres, L. T. B. Deacon, London. 

16,175. WatcuMan CONTROLLING APPARATUS, 
Miller, London. 


Water Borries, C. J. 


K. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gasette, 


540,270. Apparatus For Mixinc LiquiDS AND 
Fiuws, J. Parker, Brooklyn, N ¥Y.—Filed April 2rd, 
1895. 

Claim.—(i) Means for mixing or incorporating 
fluids and liquids c_nsisting substantially of an inlet 
pipe for tion of such fluids and liquids ; one or 
more pak mem | hollow spaces or apertures connec 
with the inlet pipe, and formed by the juxtaposition 
of two or more corrugated d surfaces ; means for 
regulating the distance between such corrugated 
surfaces, and thereby increasing or diminishing the 
size of such spaces or apertures; and means for 
discharging the fluids and liquids after passing 
between such corrugated surfaces, all substantially as 
described and for the purposes specified. (2) In an 
a for mixing and incorporating liquids and 
fluids, the combination with an inlet or feed pipe and 
a suitable outlet, of a uated series of concentric 
ridges with a graduated series of corresponding con- 
centric grooves placed between the inlet and outlet, 
and arranged so that the liquids and fluids to be 
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blended will pass through the spaces or apertures 
formed by the juxtaposition of such ridges and 
grooves, substantially as described and shown and for 
the purpose specified. (8) In an apparatus for mixing 
and incorporating liquids and fluids, the sections A 
and B provided with the ridges and grooves C, C’, 
laced in juxtaposition so as to leave narrow apertures 

tween such ridges and grooves, in combination with 
means fur regulating the distance between'such ridges 
and grooves consisting of the screw connection E 
between the sections A and B, in manner described 
and for the purposes specified. 


540.455, Cenrrirucat Governor, L. 0’ Hara, Auburn, 
N_Y.—Filed September 4th, 1894. 

Claim.—(1) The combination, with the wheel, of 
rectilinear guides at opposite sides of and in line with 
the axis of the wheel, a slide moving in said guides, 
the excentric secured to said slide, centrifugal levers 
ivoted to the wheel at opposite sides of one end of 

e slide, straps connecting the weighted or free ends 





of eaid leve:s to the slide, and on og | forcing the 
free ends of the levers toward the axis of the wheel as 
set forth. (2) The combination with the wheel, of 
guides secured to the wheel at opposite sides of the 
centre thereof, and in line therewith, a slide moving 
in said guides, and formei with a hub surrounding 
<a rs 


links connecting the ends of the lev. 
slide, a bow-spring secured at its contre e 4 
wheel, and forcing with its free ends the oft® 
said levers towards the axis of the wheel, oni 
stops on the wheel in the path of ‘the free’ end 
of the levers to limit the outward movement 
as set forth. (3) In combination with the 
wheel, excentric carrying slide and centrifugal levers 
actua’ said slide, the trunnions ¢ ¢ attached to said 
levers, the spring s secured at its centre to the wheel, 
the straps u u attached to the wheel, and extending 
across the end portions of the spring, internally serene 
threaded sockets v v stepped revolubly on the ends of 
Se spring, X .. Be hh 4) ': in said sockets 
and prov with concaved feet resti: ; 
trunnions substantially as set forth, 7 a oe 


540,458, Feepine Device ror Potato PLA 
5. Robbins, Allentown, N.J.— Filed September Sin, 


1894. 

Claim.—(1) A potato planter having a pockete« 
ing device for Selteeeln the pe ghee ar —~ 
the furrow, in combination with an automatic ‘feeder 
adapted to deliver seed successively to said pocketed 
feeding device, the latter being accessible to the 
attendant, whereby any defect in the operation of the 
automatic feeder can be corrected by manual feeding, 
substantially as specified. (2) The combination in a 

Pe of the hopper having a pocketed lift. 

i fe wheel, a secon keted feed wheel 
receiving the seed from said lifting wheel and convey. 
ing it to the discharge spout, and means for drivin 
said feed wheels, said secondary pocketed feed whee! 
being so mounted u the frame of the machine ag 
to be capable of oe fed by the attendant 
at the rear of the machine substantlally as specified, 


(3) The combination in a potato planter, of the 
hopper, the pocketed lifting feed wheel, the secondar y 


[540.458] 





pocketed wheel, a spout for conveying the seed from 
the lifting feed wheel to the secondary pocketed 
wheel, said secondary pocketed feed wheel being so 
mounted upon the frame of the machine as to be 
capable of being fed manually by the attendant at the 
rear of the machine, and means for rotating said 
wheels, substantially as specified. (4) The combina- 
tion of the hopper, the seed box beneath the same and 
the feed wheel working in the said seed box, with a 
laterally reci agitator plate, located at the 
bottom of the hopper and having a recess in its front 
edge substantially as specified. (5) The combination 
of the hopper, the seed box and the feed wheel work- 
ing in said seed box, with the laterally reciprocated 
agitator plate having in its front edge a recess with 
csce—neal edges, substantially as specified. (6) The 
combination of the hopper, the seed box and the feed 
wheel working in said seed box, with the laterally 
reciprocated agitator plate, located at the bottom of 
the hopper and having a recess in its front edge 
and the series of guard fingers, substantially as 
specified, 

540,498. Wire Cua Link, 0. Klatte, Neuwied, Ger- 

many.—Filed July 16th, 1894. 

Claim —(1) A chain link consisting of a casing or 
shell having the form of the link, and having wound 
therein wire or cable, in the manner and for the pur- 


pose substantially as described. (2) A chain link con- 
sisting of a casing or shell bent to the form of the link, 
$40,498 





and having its ends overlapping at the poiut«f june- 
ture, wire or cable wound Peithin the said casing and 
turned down ems outward edges to the same 
in the manner and for the purpose substantially as 
described. 


540,651. Apparatus ror Borwnina Om, A. H, Bidy, 
Windsor, Conn.—Filed May 17th, 1894. 
Claim.-- (1) In an oil burner, the combination with 
an inclosing tube or casing, of means therein 
for generating a rapidly rotating current of air, means 
for rapidly and oppositely rotating a current of air 
within said first-mentioned current, and means for 
subjecting a stream of oil to the action of said air 
currents, substantially as described and for the pur- 








pose set furth. (2) In an oil burner of the class speci- 
fied, two tubes located one within the other, and one 
of which constitutes a casing, and the other of 
which constitutes an oil spreader, means for supply- 
ing oil to the interior of the s ler tube, and means 
for rotating the spreader tube and for forcing a supply 
of air through the interior of said tube, and for forcing 





the axis of the wheel, and provided wi 


—o 





opening in the hub, the excentric secured to said hub, 





cen’ gal levers pivoted to the wheel at opposite 





tube simultaneously, substantially 9 


pd t of air through the casing and around 
q and for the purpose set forth, 
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SUSPENSION BRIDGES OF MAXIMUM SPAN. 
termination of the theoretical and practical 


The de , 
imi ich forbid the further application of any par- 
—_ “ae of construction, chemical process, 


pera appliance, steam power, or other agent 


into our service, has always possessed peculiar 
a for the scientific and professional man. While 
formule for caleulating the maximum span of most types 
f bridges are given in many treatises and text books on 
th subject, the question has been regarded hitherto more 
; “he light of a mathematical investigation than other- 
x Very recently the other side of the problem with 
= ect to one type of bridge, has come to the front in a 
ps which leaves no room for doubt regarding the 
ractical intention and utility of theinquiry. Some short 
oe ago a Board of officers of the Corps of Engineers of 
the United States was appointed by the Secretary of 
War to “investigate and report their conclusions as to 
the maximum length of a practicable for suspension 
bridges, and consistent with an amount of traffic probably 
sufficient to warrant the expense of construction.” An 
endorsement of the Chief of Engineers directed the Board 
to include in its investigations “strength of materials, 
loads, foundations, wind pressure, oscillations, and 
bracing.” The result of the labours of the Board appears 
in the form of an able, lucid, and exhaustive report upon 
the whole subject of suspension bridges. It should be 
mentioned that a Board of expert bridge engineers was 
appointed by the President in June of last year to 
recommend what length of span, not less than 2000ft., 
would be safe and practicable for a railroad bridge to be 
constructed across the river Hudson, between New York 
City and the State of New Jersey. The Board of officers 
of the engineers acknowledges to have derived much 
assistance from the published report of the New York 
Board, which consisted of five civil engineers of long and 
varied experience in the designing and construction of 
bridges, and of the highest professional standing. 

By the selection of a definite principle or particular 

type of bridge for inquiry we think the War-office acted 
judiciously. Had it been a part of the instructions 
issued to the Board to investigate the relative advantages 
and disadvantages of the different descriptions of bridges 
suitable for very large spans, its labours would not only 
have been greatly augmented, but in all probability there 
would have been a want of unanimity in the conclusion 
arrived at. The idea first entertained was based upon 
the same lines as those of the New York and Brooklyn 
Bridge, which is the suspension bridge of longest span yet 
erected. It is possibly not generally known that this 
structure really consists of two similar bridges suspended 
side by side and braced together, the promenade being 
supported between the pair, as an extra weight on the 
interior cables. Thus the preliminary assumption was 
that of a double track railroad bridge as the unit bridge, 
bracing together as many side by side as the exigencies of 
the traflic demanded, and the engineering problem became 
reduced to the determination of the maximum span of a 
double track bridge. It was subsequently elicited that 
grave practical objections existed to this multiplication of 
individual bridges, when of very long span and heavily 
loaded, and the proposed arrangement was abandoned in 
favour of only two sets of cables, one on each side of the 
bridge. This was also the system of support adopted by 
the New York Board in its estimate. In all the numerous 
and various projects for crossing the Hudson by bridges 
of long span, the least traffic capacity has been put at six 
tracks, so that the first question to be considered by the 
Board of Engineers was the maximum span for a six 
track railway bridge. That being disposed of, it remained 
to inquire into the relations existing between the span, 
traffic, and cost of the construction. Previously, it was 
necessary to direct attention to the strength of materials, 
calculation of loads, wind pressure, and other theoretical 
and practical requirements, indispensable to the thorough 
investigation of the question of the maximum span. 

Two circumstances indicated unmistakeably not only 
the advisability, but the necessity of adopting cables of 
steel wire, whether parallel or twisted, in preference to 
chains composed of consecutively connected links. One 
was that the connections or joints of the separate links 
increase the dead weight of the suspending chain by as 
much as 25 per cent., while the ‘‘ wrapping” of the steel 
wires in a cable does not amount to more than 8 per cent. 
The other—which, it may be remarked, is common to 
wrought iron and other material—is that steel in the form 
of wire possesses a minimum strength more than double 
the maximum strength in the shape of bars and links 
usually employed in the construction of suspension chains. 
Steel wires laid parallel to one another will therefore con- 
stitute the cables of the bridge of maximum span. The next 
item, and the most important of all, is the absolute tensile 
strength of the steel wire composing the cable, and closely 
allied to it is the number of wires which can be practically 

at into one cable, which is by no means unlimited. The 
argest cables are those of the New York and Brooklyn 
bridge. They are made up of 5400 wires, nearly all of 
No.7 B.W.G., have a diameter of 15}in., and the tensile 
strength of the wires is 85 tons to the square inch. As 
the number of wires in a single cable increases, so also 
does the difficulty of adjusting them to bear their proper 
share of ‘Stress under different conditions of temperature 
and loading. In selecting the quality of the steel wire, the 
chief point to be attended to was not the maximum 
tensile strength which manufacturers could, under special 
conditions, impart to the material, but a reasonable 
strength at a reasonable price. Steel wire can be pro- 
duce which will have a strength exceeding 150 tons per 
Square inch, but the cost would prohibit its employment 
on a scale of any magnitude. The quality of metal re- 
quired by the Board was found in a wire of No.3 B.W.G., 
having a tensile strength of 90 tons to the square inch. 
Another ee datum is the number of cables 
to be used, and it was decided that eight cables on each 


tide of the bridge offered the greatest facilities in 
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construction. The ideal bridge of maximum span 
now assumes the following practical proportions. Hach 
suspension cable is built up of 6000 parallel steel 
wires of No. 3 B.W.G., having a total cross section 
of 316 square inches, not including the wrapping, and a 
nmi | tensile strength of 28,440 tons. Putting the 
factor of safety at three, which was that adopted by the 
New York Board, the working strength of the cable is 
9480 tons, and its diameter, inclusive of the wrapping, 
2ltin. In all, there are sixteen cables of this dimen- 
sion supporting the suspension bridge of maximum span. 

Dividing the total load carried by the bridge, into its 
two components of live and dead loads, the former 
will be first considered. It is assumed that the grade of 
the approaches will be one per cent., and therefore the 
weight of any train passing over the bridge, need not be 
regarded as greater than that which the heaviest freight 
locomotive is capable of hauling up that gradient. It 
appears that exceptionally heavy locomotives are built by 
the Baldwin Locomotive Works with 85 American tons on 
the drivers, and a total weight of rather over 96 tons, and 
that the makers allow 9 tons for each 1000 lb. on the 
drivers as the maximum efficiency on a grade of one per 
cent. The weight, therefore, including its own, which 
this engine could haul up the bridge, will be given by 
the calculation, bearing in mind that 85 tons equal 


170,000 lb.— 
170 x 9 = 1530 tons 

and subtracting the weight of the locomotive, that of the 
train becomes 1434 tons. Converting this weight into 
its equivalent of a certain number of cars of a given 
weight and length, and adding 54ft. for the length of 
engine and tender, the total length of the train will be 
1168ft., and the weight per linear foot of track 2620 lb., 
or 1‘8litons. If L represent the span of the proposed 
bridge, and q the total live load per linear foot, we have 

gq = RxD x 6 = 9180 tons. 
In this calculation it is assumed that the load is uni- 
formly distributed, a condition which does not altogether 
obtain in practice, and there are in addition other causes 
tending to produce increased local stresses, so that in 
computing the strength of the cables the Board considered 
it advisable to add 50 per cent. to the value of g to cover 
these uncertainties, thus making 

__ 27,540,000 __ 18,770 tons. 
a ee 

This appears rather a large allowance, but it works out 
fairly well with other examples, allowing for the heavier 
train loads on American railroads. In the dead load is 
comprised the weight of the suspensior cables, the 
wrapping, the platform, the stiffening girders, the wind 
and sway bracing, and the suspenders. The weight of 
the cables per lineal foot of span is represented by w ; 
that of the wrapping by w, and of the other parts 
of the structure by appropriate symbols which will 
be referred to subsequently. A single cable of the 
dimensions already detailed will weigh without wrapping 
0°538 tons per running foot, and for sixteen such cables 
the total weight per linear foot will be— 

w'= 8°6 tons and w = 8°959 tons. 
Similarly for the wrapping, which will be of iron wire, 
No. 9 B. W. G., the weight of it in all the sixteen cables 
will equal per linear foot 416 lb., and the weight per linear 
foot of span is w, = 433 lb. A little confusion that 
appears here between the different values of the symbols 
is readily explained in the report further on, where the 
relation between the weight of the cable per linear foot 
of horizontal span (w) and its weight per foot measured 
in the direction of its axis (w') is investigated. From 
calculations which we need not reproduce the results are— 
w =1°0417 w! and w! = 0 960 w. 
The cross girders are spaced 30ft. apart; the weight of 
the platform, which includes that of the longitudinal 
girders or stringers, is considered to be independent of 
the span. It was determined by the New York Board 
that the weight per linear foot of span for a six-track 
platform, carrying stiffening girders and bracing for a 
span of 3200ft., should be taken at 3°6 tons. Under the 
conditions assumed the Board of Engineers adopted this 
value in its report. The weight of the other parts of the 
structure which contribute to the total suspended weight 
er linear foot, exclusive of the cables, are calculated 

m formul involving powers of the unknown quantity L, 

which we omit. It may be remarked that the suspended 
load is carried by the cables through the medium of eight 
wire suspenders on each side of the bridge at each cross 


girder. The versed sine of the cable is ‘ 


Notwithstanding the valuable experiments undertaken 
by Sir Benjamin Baker in connection with the subject of 
wind pressure, we have a great deal to learn with respect 
to its actual effect upon structures. In the appendix 
attached to the report of the Board, thirty pages are 
devoted to the consideration of this important question, 
and form an exceedingly instructive and pl or a 
account of everything that is known at present respect- 
ing its history and chief characteristics. No doubt the 
wind pressure affects a suspension bridge less than man 

others, since it exposes a smaller area to its action. 
in, it is scarcely possible to overturn a suspension 
bridge, nor would it suffer, under the action of violent 
tempests, so much risk of destruction as some other types 
of bridges. It might, in a heavy gale, carry away a large 
number of its bracing members and stiffeners, or ‘‘ spare 
rigging,” without necessarily damaging to any serious ex- 
tent its towers or cables, the most expensive and indis- 
pensable parts of its construction. In all bridges, the wind 
pressure is resisted, ony the dead weight of the struc- 
ture itself, and partly by the bracing especially designed for 
the same purpose. The Board, in the example before us, 
— 2250 Ib. linear foot of wind pressure on the 








ed bridge. s unit throws the test strain upon 
the various members of the neg and is rn tm 
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added to the other loads upon a brid pal sacle aye 
Of all practical details connected with suspension bridges 
that of stiffening is the most important, and at the same 
time more expensive and more complicated, than that 
required for any other type of bridge. While admitting 
that it may be possible to impart any degree of rigidity to 
& suspension bridge, it is quite another question whether 
the amount of material necessary to ensure that result 
could not be far more economically employed in one 
or more different descriptions of bridges. e principle 
of the longitudinal stiffening girder has been, we think, 
wisely adopted by the Board, notwithstanding its great 
weight, which adds nothing to the strength of the struc- 
ture. It does not even carry its own weight, but simply 
distributes the load, and is intended to resist the ten- 
dency of the cables to alter their inclination when a 
heavy rolling load is brought upon the bridge. In the 
example under notice, this girder, which is 120ft. in 
depth, is hinged at the centre, which simplifies the 

culations, and is moreover on the safe side. It should 
not be forgotten that if the hinge were omitted the 
girder could be constructed sufficiently strong to resist 
the stresses due to temperature, and if firmly secured over 
its i would prove considerably more rigid than 
when severed at the centre. 

A factor of safety of three having been selected, and 
the ultimate strength of the material being known, the 
value of the working stresses follows for certain members 
of the bridge. Thus for the cables, 80 tons per square 
inch, or one-third of the static breaking load, has been 
taken as a safe proportion, principally on the grounds 
that they are always in tension, and are consequently not 
subjected to alternating stresses or “‘ reversals.” The 
New York Board adopted the same ratio for the reason— 
which does not appear altogether conclusive—that it is 
‘‘ the same proportion of the ultimate strength that the 
10 tons adopted in the cantilever structure bears to the 
probable strength of eye-bar steel.” The working stress 
for the stiffening girders, which are exposed to reversals, 
is not put higher than 7°5 tons per same unit of area. 
This necessary low limit is particularly unfortunate for 
this class of design, since the weight of the stiffening 
girders for the bridge of maximum span is equal to nearly 
one-half of the whole dead load. Some idea of the dimen- 
sions of the structure may be derived from the statement 
that the anchor chains and plates for the sixteen cables 
weigh 16,038 tons. 

The result of the calculations, which are given in detail 
in the Report, regarding the determination of the maximum 
span practicable, solely from an engineering point of 


view, is 
L = 4335ft. 
This distance is measured between the highest points of 
the cables, and is equal to rather more than four-fifths 
of a mile. The following particulars in Table I. will, we 
think, be found of an interesting character. Havin 
complied with the first part of its instructions, the Boar 
turned its attention to the second, which instructed them 
to investigate the maximum span “consistent with an 
amount of traffic probably sufficient to warrant the 
expense of construction.” During the inquiry some 
valuable information was obtained respecting the in- 
fluence of local conditions upon the total cost of a bridge. 
It appears that they constitute on an average more than 
60 per cent. of the cost of such bridges in cities, and 
TABLE I, 





Span between tops of cables in feet . 4,335 
eight of towers above masonry in feet 707 
ober mh oy, Ee r= 16 
Diametar of each cable, with wrapping, in inches 214 
Suspended weight per linear foot of span. 
Pounds, 
Live load 6,353 
Hm na ro ae a 
tiffening girders 3 
Wind ke xs 4,106 
oe a ee a 17,917 
Cable wrapping ... 433 
a ee ee 1,445 
Total suspended weight per linear foot... 62,656 
ti —— = 31°328 tons 
Tons, 
Suspended weight for whole middle span ... 135,807 
Weight of backstays... ...0 0.0 6. eae 24,882 
Weight of anchor plates and chains 16,038 
Weight of towers ae eee 57,172 
Total weight of metal in bridge ... 233,899 


that in the case of the New York and Brooklyn bridge 
the cost of the bridge structure proper was only one-third 
of the expenditure on the entire undertaking. In this 
second investigation the Board of Engineers adopted 
substantially the views of the New York Board, but con- 
sidered it advisable to make an estimate of their own for 
the proposed bridge of a span of 3200ft., which is very 
nearly double each of the maximum central spans of the 
Forth Bridge, the greatest achievement in bridge-build. 
ing of the present age. The weights and cost of this 
proposed gigantic structure are given in Table II. 














TaBLE II, 
Structural Steel, 
Suspended weights, in lb.... ... ... 90,870,000 
— ... . “") 52'813,000 
Chains and anchor plates ... . 18,324,000 
0 re ... 161,507,000 
At 4 cents per Ib. (1)... ... Dols, 6,460,280 
Wirework. 
Main cables and wrapping, in lb. ..- 980,858,000 
——— and wrapping ... . 22,738,000 
Saspenders ... ... Rear Tata. cox” vee, aud” oth 
Total ... 56,348,000 
At 7 cents per Ib, (2)... ... Dols, 3,942,260 
Cost of superstructare (1 and 2 ... Dois, 10,402,540 
Cost of su RE ote cous dae, Vase Lae site 5784, 
Total cost of bridge ... ... Dols, 22,186,540 
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Asan ultimatum the Board stated in its Report that 
“assuming the most favourable location, and the most 
competent engineering management, the Board believe 
that 23,000,000 dols. is a reasonable estimate for a six- 
track railroad suspension bridge 3200ft. long, and they 
consider the amount of traflic which such a bridge would 
accommodate suflicient to warrant the expense of con- 
struction.’ Summing up some of the items in Table II., 
the total weight of metal in the proposed bridge over the 
Hudson amounts to about 100,000 English tons, and the 
total cost to rather over four and three-quarter millions 
sterling. A rough but tolerable fair idea of the actual 
—_ or “stretch” of the American structure may be 
obtained by looking either at the original, or a drawing 
of the elevation, of the Forth Bridge, and imagining the 
central or Inchgarvie pier taken away. 








THE SPECIFIC GRAVITY OF CEMENT. 


Wiruin the last few years the determination of the 
specific gravity of hydraulic cements has passed out of 
the category of methods of assay to be occasionally used 
into that of modes of testing habitually employed in the 
evaluation of this class of constructional material. In 
thus changing its status this test had to encounter the 
rivalry of one already well-established, and deemed pre- 
ferable by many, viz., the determination of the weight 
per bushel. One great factor in the contest between the 
two methods consisted in the increase in fineness of 
all ordinary cements arising both from the growing 
stringency of the demands of foreign markets, and from 
the more exacting requirements of engineers in this 
country. This factor was wholly on the side of the 
determination of specific gravity instead of weight per 
bushel. Consumers were quick to recognise that a finely 
ground cement necessarily weighed less—other things 
being equal—than one which was coarsely ground, and, 
moreover, that it was not easy to make a satisfactory 
sliding scale, and form a standard of relation between 
fineness and weight per bushel. At this juncture 
appreciation of the fact that the specific gravity of a 
cement is unaffected by the degree of fineness led to a 
general abandonment of the use of weight per bushel, 
and to the adoption of the determination of specific 
gravity in its place. The upshot at the present time is 
that the specific gravity of a cement is generally con- 
ceded to give all the information concerning the quality 
of a cement which was afforded by the former method of 
testing, and in addition to give certain other indications 
of its own. When properly carried out the experimental 
error is much smaller, and the results obtained require 
fewer corrections in order to afford a consistent meaning. 

Whether the causes just sketched have been at work 
in France as well as here is uncertain, but a similar 
effect is at least apparent. In one of the monumental 
volumes recently issued by the Commission des Méthodes 
d’Essai des Matériaux de Construction, the whole subject 
is discussed with much lucidity. It appears that our 
neighbours consider themselves behind their competitors 
in the adoption of the specific gravity test, and are 
anxious to bring it into regular and intelligent use. To this 
end the requisite precautions are described, and may be 
found of value by those interested in cement. The usual 
method of taking the specific gravity of cement differs 
in no essential respect from that commonly adopted for 
other substances ; it is in the details of working, necessi- 
tated by the nature of the material, that special care is 
requisite. In all cases a known weight of cement is 
allowed to displaced a measured volume of some liquid, but 
the variations of manipulation designed to make the 
operation accurate, simple, and rapid, are numerous. In 
the first place it is obvious that the liquid displaced by 
the cement cannot well be water, inasmuch as hydration 
of the cement would occur during the process, and a 
consequent alteration of its volume would result. The 
use of some liquid free from water, and neither very 
volatile nor hygroscopic, must therefore be adopted. 
Those mentioned by the French Commission are benzine 
—the coal-tar product commonly called benzole—and 
petroleum spirit. Both are somewhat more volatile than 
is desirable, and spirit of turpentine thoroughly dried by 
standing over quicklime is probably preferable to either. 
Absolute alcohol is much too hygroscopic for convenient 
use, and kerosene—ordinary “ paraffin oil” for domestic 
lighting—is apt to contain light fractions which are open 
to the same objection as that urged in the case of 
petroleum spirit. Whatever liquid be ultimately chosen, 
it must be mobile enough to allow the ready escape of 
bubbles of air imprisoned in the cement. With regard 
to the degree of accuracy with which the specific gravity 
of a cement must be determined in order to yield useful 
results, it may be said that very rough figures will suffice 
to relegate a product, of which the origin and history are 
unknown, into its proper class. Thus a specific gravity 
of about 3:15 at once stamps the cement possessing it as 
a true Portland cement. In like manner blast furnace 
slag has a mean specific gravity of 2°60, and admixture of 
any serious proportion with a true Portland cement 
would be at once indicated by the low specific gravity of 
the product. It is interesting to note that, as stated 
above, the application of the specific gravity test is 
neither so common nor so well understood in France as 
it is here. The very committee appointed to report on 
the matter regrets that the determination of the specific 
gravity cannot be used for. detecting an underburnt 
cement, while in the same sentence quoting figures 
which easily suffice for that purpose. A well burnt 
cement was found to have a specific gravity of 3:154, and 
one which was underburnt gave the figure 3°108. Seeing 
that with nothing more than ordinary skill and care the 
specific gravity of a cement can be determined with 
accuracy to 0:005, and that the difference here noted is 
nearly ten time as great, it is evident that the conclusion 
of the committee is invalid. As a matter of practical 
fact, the determination of the specific gravity of cement 





is used freely in this country to distinguish between well 
and underburnt cements. With obsolete apparatus and 
clumsy manipulation, the limits were doubtless incon- 
veniently close; but with modern apparatus and trained 
hands the feat is of the simplest. Attention is very 
properly directed to the influence of water and carbonic 
acid absorbed by the cement from the air upon its specific 
gravity. A single per cent. will make a sensible difference, 
and judgment of the exact meaning of the specific gravity 
of a given sample is much aided by having regard to this 
fact. The change produced by aération is in the direction 
of lightening the cement, the reason being that the 
hydrated and carbonated compounds formed on exposure 
to air are of lower specific gravity than the cement fully 
clinkered and free from all moisture as it comes from the 
kiln. An account is given of the commoner forms of 
apparatus used for the determination of the specific 
gravity of cement, but as these are well known a 
description in these columns would be superfluous. Two 
forms of recent design, and both of French origin, merit 
special notice. The first is one due to M. Candlot, and 
is shown in Fig. 1. It consists of a flask C, into the neck 
of which is ground the glass tube B, bearing a bulb A 
at its upper end. The apparatus is used in the following 
way :—Benzine, or other appropriate liquid, is poured 
into the bulb A—separated together with the tube from 
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the flask C—in such quantity that on reconnecting the 
apparatus, and bringing it into its normal position, the 
flask C is filled, and the liquid stands at or about zero, on 
the graduated tube. The height of column is read, the 
apparatus is again inverted, and the benzine allowed to 
flow into the bulb A, so as to permit of the removal of C, 
and the introduction of a known weight of cement. The 
tube and flask are joined once more, and the whole well 
shaken to expel air bubbles from the cement, and to cause 
it to displace its true volume of liquid. The height now 
reached by the liquid in the graduated tube is a measure 
of the volume of a known weight of cement. Before the 
second reading it is of course necessary to bring the 
whole apparatus to the same temperature as that which 
it had at the time of the first reading. Immersion in a 
water bath allows of this adjustment. The process thus 
performed is less operose than it sounds, and gives fairly 
exact results. Expulsion of air bubbles is tolerably easy 
when dealing with Portland cement which is not unusually 
finely ground, but with hydraulic limes it is difficult. 
The second apparatus is one designed by M. H. Le 
Chatelier, and is altogether better that the foregoing. 
It has been officially adopted by the Commission. As 
shown in Fig. 2 it consists of a flask of a capacity of 
about 120 cubic centimetres, and having a neck some 20 
centimetres in length, half way up which is a bulb having 
a capacity of 20 cubic centimetres. Above the bulb the 
tube is graduated for a length corresponding with 
a capacity of 3 cubic centimetres, the divisions 
being 01 cubic centimetre. The diameter of the 
tube is about 9mm.—say lin. The instrument is used in 
the following way :—The flask is filled with benzine to the 
mark just below the bulb, and 64 grammes of the cement 
to be tested are gradually introduced through the funnel 
shown at the top. By using a funnel reaching nearly to 
the upper part of the bulb, risk of the cement blocking 
the upper narrow graduated tube is avoided. As the level 
of the benzine rises to the lowest point of the gradua- 
tions the cement is introduced cautiously, little by little, 
until the first graduation is reached. The volume of the 
cement in the flask is then 20 c.c., and its weight is 
ascertained by deducting that of the portion left from 
the original quantity of 64 grammes. Conversely the 
whole quantity can be inserted and the volume over 
and above 20 c.c. read off on the upper gradu- 
ated tube. The figures quoted are for cement such 
as true Portland, with a specific gravity greater than 3:0. 
For other hydraulic cements of lower specific gravity 
smaller weights can be taken. The flask is kept in a 
vessel of water throughout the operation, and errors due 
to fluctuations of temperature are thus avoided. It is 
stated that air bubbles are completely expelled from the 
cement as it falls down the long tube below the bulb, 
without need arising for shaking the apparatus. As far 
as can be judged without actual use the little instrument 
is well devised, but its readings would be scarcely close 
enough for exact work. Thus each division—0:1 c.c.—on 
the graduated tube, corresponds in the case of Portland 


cement with a difference of specific gravity of 0-015 
a possible error which is unduly great. It igs certainly 
doubtful whether the absence of air bubbles can re 
assured by spontaneous passage of the cement dow 
the column of liquid in the tube below the bulb, Colman 
is particularly tenacious of its enclosed air and 
will carry such air down through a long column of liquid 
with surprising ease. Nothing but diligent tapping and 
shaking will dislodge bubbles thus enclosed and eliminate 
the error due to their volume being credited to the cement, 

Apart from these details, which are matters on which 
friendly criticism may be offered without imperilling 
international goodwill, the report is altogether clear and 
excellent, and goes to prove that, if there has been ap 
delay on the part of French experts to adopt a method of 
testing which is now generally approved in this country 
that delay is in a fair way to be forgotten in our appre. 
ciation of the keenness and clarity with which they have 
now set themselves to decide upon and introduce a trust. 
worthy standard method and apparatus. 








EARLY GREAT WESTERN LOCOMOTIVES, 


Mucu has been said in our correspondence columng 
concerning early Great Western locomotives, and par. 
ticularly the Hurricane and the Thunderer, designed by 
Mr. Harrison. Itis not generally known that this wag 
the eminent man who became engineer to the North. 
Eastern Railway Company, and played so large a part 
in its construction. 

In 1892 Mr. Meade-King, C.E., of Durham, who 
possesses a large collection of Harrison’s original sketcheg, 
prepared a paper dealing with several of these. Among 
them is included the very interesting sketch which we 
reproduce on page 249 in fac simile, only reducing it to 
suit our page. Mr. Meade-King, who has courteously 
placed this most interesting sketch at our disposal, writes 
thus concerning it :— 

Leaving the subjects cf bridges and walls, but before closing the 
books of sketches, a facsimile is given in plate 15 of one cf the 
most interesting of all the sketches that occur; it is called a 
‘Sketch for an engine for theS. and T. R.”—these letters probably 
mean the Stanhope and Tyne Railway—and it is dated December 
Ist, 1837, just twelve years later than the first locomotive con. 
structed for passenger traffic. A close examination of this sketch 
and the calculations not only proves of great interest, but serves 
to show toa great extent the manner in which the engine was 
intended to work, There is no proof that this identical engine 
was ever built for the Stanhope and Tyne Railway, but one 
precisely similar, and des‘gned by Mr. Harrison, was built for the 
Great Western Railway, and used by that company for some years, 
It = patented by Mr. Harrison, and travelled about thirty miles 
an hour. 

Apparently it was idered y to have the boiler, fire- 
box, &c., on a totally separate conveyance to the cylinders and 
wheels, which gave the actual motive power to the train ; it appears 
that the steam was admitted to the cylinder situated on a second 
conveyance, through what looks as if it was intended for a pipe 
emerging from the end of the engine, just under the funnel. The 
centre wheels of the three on this conveyance are depicted as being 
driven by a cylinder and piston-rod, and a cylinder above this one 
appears to drive what is probably a cog-wheel, driving in its turn 
a second cog-wheel, which is connected by cranks to smaller wheels, 
which in their turn again are connected by cranks to the forward 
driving wheels. The pair of wheels on this conveyance nearest 
the engine appear to be merely running wheels, and convey no 
motive power. The whole conveyance is apparently kept on the 
rails, and a forward movement assisted by means of a weight 
placed on the top and at the end of the conveyance, 











THE LUNKEN VALVE. 


WE illustrate by the accompanying engravings a new valve 
with a renewable seat, and so made that the shell shall not 
under any circumstances need removal from its place to 


Fig. 1 Fig. 3 

renew or repair any of the parts subject to wear. The valve 
is well designed and the parts easily and cheaply renewed. 
In our engravings, Fig. 1 is a perspective view; Fig. 2 1s & 
vertical section through the valve and case; Fig. 3 is r 
separate view of the valve; and Fig. 4 separate view © 
renewable seat. 

Referring to the engravings, it will be seen that the geese! 
case or bonnet E is held to the shell by means of & = 
strap F surrounding the shell, with its ends passing throug 
the ears of the bonnet and secured by nuts. This strep 





greatly adds to the strength of the entire valve, and permits 
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of its being taken apart with a small wrench. The joint 
between the shell and bonnet is madeby an endless copper wire 
washer L, Fig. 2, held tightly in a groove in the shell; this 
joint stands any pressure, and the valve can frequently be 
taken apart without renewing the washer. The bonnet is 
flat and narrow, and only of sufficient width to receive the 
disc when the valve is open. It has a sectional female thread 
on opposite sides engaging the screw J of the stem. 

The renewable seat C, Fig. 2 and Fig. 4, consists of a 
flanged ring, having an outside thread that screws into the 
body of the valve up to the flange. The inner periphery has 


Fig. 2 


ug: K for the engagement of the key—see Fig. 5—by means 
of which the seat is tightened or loosened. In the iron body 
valves above 3in. the renewable seat screws into a second 
gun-metal ring, permanently fixed in the iron shell. To 
renew the seat in a valve the bonnet E is removed, the seat 
loosened with the spanner end M of the wrench, as shown 
in Fig. 5, and taken out. The new seat is then inserted on 
the ring end T of the wrench, 
and then screwed in with the 
other end, 

The disc valve R has & 
straight, flat bearing on the 
renewable seat C, and is forced 
tightly against it by the self- 
adjusting half-ring wedge D. 

The wedging surfaces W are 
diametrically opposite each 
other, ensuring the pressure 
of the disc on its seat to be equalised over the whole 
surface. 

All the valves above 2hin. size are provided with “an 
ingenious patent by-pass, consisting of a channel N—Figs. 2 
and 3—in the disc valve, and connecting the inlet with the 
outlet of the valve. This channel is automatically opened 
and closed by an auxiliary valve M, formed in the top of the 
disc, and operated by the end of stem O while opening and 





Fig. 4 





Fig. 6 


tlosing the main valve. This by-pass balances the disc before 
opening, thus reducing the friction to a minimum and causing 
e valve to open easily, and makes it very useful for a steam 
engine stop-valve, allowing a very small quantity of steam to 
pass to warm up the cylinders before starting. 
These valves are being introduced by the Lunken Valve 
Company, 35, Great Dover-street, London. 





Cartripcg Cases,—In our issue of August 30th we attributed, 
in our notice of the Exhibition at Mason’s College, the larzest 
cartridge case, weighing 541b., to Messrs. Kynoch and Co. It 
‘was, however, made and shown by the King’s Norton Metal Oo., 
of King’s Nortoa, near Birmingham. The word carbonickel should 
be cupronickel. 


Exrensive SEWERAGE SCHEMES FOR CHESTER-LE-STREET RURAL 
Disrrict Counct, —At a meeting of this Council held on Thursday, 
it was unanimously agreed to adopt the recommendation of the 
Sewerage Committees for two comprehensive and complete schemes 
of main sewerage and sewage disposal, to be constructed forthwith 
in order to meet the requirements of Local Government Board and 
Darham County Council. per plans and estimates prepared by Mr. 
D. Balfour, M. Inst. CE, F.G.S., of Newcastle-on-Tyne, The 
first scheme embraces the whole of the vil within the town- 
ships of Pelton, Oaston, and Urpeth, also the village of Chester 
Moor, remaining part of the town of Chester-le-Street, with an 
aggregate population of 19,500, and —— 204 miles of main 
sewers of 24, 21, 18, 15, 12 and Qin. fire-clay — and appurten- 
ances at a cost of £5500, and for sewage disposal works by 
themical precipitation and filtration in conjunction with inter- 
tnittent land filtration on a small average as officially required at a 
c £5500, t> be altogether repaid by a thirty years’ loan, and 
involving an average assessment of 31. per £ on a rateable 
value of £19,398. The second scheme embraces the whole of the 
villages within the townships of Washington and Uswortb, also 
Village of Pattinsontown in Barneston Township and Eighton Banks 
in Lamesley Township, as well 2s houses in a small portion of the 
town of Gateshead having the watershed to the river Wear, with 
an aggregate population of 12,500, and comprises 18} miles of fire- 
clay pipe, main sewers varying from 2lin. to 9in. diameter, and 
appurtenances at a cost of £13,000. This amount includes ample 
outfall subsiding tanks for simply clarifying the sewage before it 
reaches the tidal portion of the river Wear below Washington 
Staiths, having there considerable ebb and flow, and which the 
Rivers Pollution Act exempts from the expense otherwise 
indispensable of complete sewage disposal works, The entire cost 
will be repa‘d by a thirty years’ loan involving an average assess- 
yy’ _ Bi. constractional works on a total rateable value 
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HORSE POWER PUMPING MACHINERY. 


THE accompanying engraving represent; a set of double- 
acting California pumps, constructed by Messrs. Hayward 
Tyler andCo., Luton, the set consisting of two separate pumps, 
having 5in. cylinders with castiron air vessels, and with com- 
mon suction and deliveries to the two pumps. There are a 
wrought iron crank-shaft and counter-shaft running in gun- 
metal bearings, with fly-wheels and handles for working by 
hand, and mounted in plummer blocks on a cast iron base 
plate bolted to the horse-gear plate. The horse-gear has 
cast iron crown wheel and pinion, wrought iron pole socket, 
two 12ft. ash poles, and whipple trees. These gears are for 
use either by hand power or for cattle, and at the ordinary 
8 of a horse will raise nine gallons of water per minute ; 
that is to say, that is the pump capacity. Two sets of the 
machinery were supplied to the Mexican Southern Railway. 











NEW FORMS OF FRICTION BRAKES.* 
By W. F. M. Goss, Lafayette, Ind. 


Tue terms ‘friction brake” and ‘absorption dynamometer” 
are often used interchangeably, but obviously their meaning is 
not the same. The purpose of a friction brake is to absorb 


power ; that of an absorption dynamometer, to absorb and also | 


Thus, the mechanism which is commonly 
of railway trains constitutes a 


to measure power, 
employed to check the speed 
system of friction brakes, while the so-called ‘‘ Prony brake, 
though none the less a brake, may properly be termed an absorp- 
tion dynamometer. In its ultimate analysis, every absorption 
dynamometer embodies the elements of a friction brake, the 
former term including the latter, but all friction brakes are not 
absorption dynamometers. 

In an experimental laboratory, equipped with steam engines 
and other motors, the usefulness of the several machines depends 
largely upon the constancy of the resistance against which they 
are made to work, This resistance, or load, must usually be 








PENOULUM ABSORPTION OYNAMOMETER. 
Fre. 1. 


supplied by some form of friction brake, and thus it is that 
apparatus of this class becomes an important factor in — 
mental work. ‘The ideal brake should be capable of worki 
under any load, from none at all up to the maximum for which it 
is designed ; when set for a given load, it should be able to 
supply it for an infinite period, without variation ; its action should 
not expose attendants to discomfort or danger; and, if possible, 
it should not be expensive either in first cost or in main- 
tenance. The ideal absorption dynamometer must add to these 
attributes some reliable means which the amount of power 
absorbed in a given time may be observed or automatically 
recorded. Itis true that ideal conditions are not always necessary 
to satisfactory results; but, on the other hand, it must be 
admitted that the average friction brake does not meet —— 
ments which are both reasonable and necessary. In the labora- 
tory at Pardue there are now fifteen brakes, which together are 
capable of absorbing more than a thousand horse-power. In 
providing these brakes, no effort has been made to avoid multi- 
plying forms,' for the brakes, as well as the machines to which 
they are attached, constitute pieces of apparatus for the use of 
students, and other things being equal, the greater the variety 
the better. None of these brakes fulfils all of the ideal conditions 
already set forth, but it is believed that each one described 
possesses sufficient merit to warrant ite mention. 

Pendulum absorption dynamometer.—Pcony brakes of simple 
form often given trouble by a vibration of the arm, which in- 
terferes with accurate observations of the load. This vibration 
may readily be controlled by the application of a dash-pot, or 
probably with lees expense and much more suczess, by making 
the brake arm a pendulum, with a heavy bob at the end, after 
the plan of a Thurston oil tester, and so proportioning the parts 
that the mass of the whole is sufficient to absorb, by its inertia, the 
forces tending to produce vibration. So far as the writer is in- 
formed, no large brakes have ever been constructed on this plan, 
but a modification of it has been carried out in the case of two 


* Read at the Detroit meeting, June, 1895, of the American Society of 
Mechanical Engineers. 
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10-horse power brakes at Pardue. One of these, the details of 
which were designed by Richard A. Smart, junior mombar of the 
Society, is shown by Fig. 1, attached to an Otto gas engine, It 
will be seen that as the brake arm rises it displaces the pendulum 
B against the action of gravity, thus furnishing a load which 
increases with the movement of the arm. The pendulum moves 
freely, but does not vibrate under the action of ths forces trans. 
mitted by the brake arm. The curved scale under the pendulum 
bob is graduated experimentally in terms of horse-power per 100 
oe. The bag a is very convenient and 
effective, its accuracy bei that is uired for the pu 

for which it is used. 7 es sia 

Rope absorption dynamometer.—The fact that a wrapping of ro 

around a wheel will serve to absorb and to measure power is 
no means new, but it is doubtful whether the great morit of the 
rope dynamometer is appreciated except yd those who have used 
it, or, indeed, whether the application of the principle it embodies 
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ROPE ABSORPTION DYNAMOMETER. 
Fic. 2, 


is generally understood, The common arrangement of a rope 
dynamometer, which is shown in Fig. 2, represents one of several 
small dynamometers in daily use at Pardue. The wheel of this 
brake is provided with inside flanges, between which, when run- 
ning, a small quantity of water is held. A piece of manilla rope 
placed over or wrapped around this wheel is attached at one end 
to a spring balance secured to a fixed point, and at the other end 
it sustains a weight. Friction neglected, it may be assumed that, 
when the wheel is at rest, the reading of the spring balance on one 
side will be equal to the value of the weight on the other side. 
When the wheel is in motion, however, it tends to carry the rope 
around with it ; the weight is then raised, and the rope is fed over 
to the balance, reducing the tension on the latter. The condition 
of the rope is similar to that of a belt which is transmitting power; 
it has its tight side and its slack side, the former being connected 
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Fro. 3. 


with the weight and the latter connected with the spring balance. 
The effective brake load is the difference in stress on the two sides 
of the rope, and the effective radius the distance R.* It will ” 
seen also that if for any reason the slack side becomes too elac ‘ 
the weight on the other side will not be sustained, but will re 
back, thus increasing the tension on the spring balance, whie 

increased tension in turn will at once tend to restore eqaiibea® 
By varying the number of turns of rope on the wheel, the welg 

on the tight side may be large, and the reading of the spring 
balance relatively very small, a condition which greatly — 
the maintenance of a constant resistance. A rope dynamometer 
never sticks, and it cannot suddenly lose its grip. Its steadiness 


—_—— 








< The work done in a single revolution is 2 R W, aud the horse- 
power is 2rRWe, where R is the effective radius in feet, W the effec 


tive load—weight, minus the reading of the spring balance—and N is the 


( number of revolutions per minute. 
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: i he constancy with which it maintains a given 
in a fag ae poe d to be desired in any brake. In the 
resis n of the brakes which remain to be described an effort has 
— made to secure the elements which give stability to the ro 
one ometer ; to adapt these elemente to conditions where, in its 
bp rer form, the rope dynamometer would not serve ; and in each 
pcs a make the whole brake a piece of apparatus possessing greater 
bi anency. In these brakes, also, the 0 | usually followed of 
skin wooden shoes bear on an iron wheel has been reversed, 
pose pend bands have been made to bear on wooden wheels, 
i absorption - dynamometer. — This dynamometer serves to 
1 “dn 72in. by 15in. Buckeye engine and to measure the power 
a en cff at the wheel. An elevation and partial section are 
own in Fig. 3. As will be seen by reference to this figure, the 
d namometer consists essen- 
tially of a rim | of wood 
fastened to the side of the 
fly-wheel, and a brake band 
composed of four pieces of 
common jin. steam pipe. 
Each piece of pipe compos- 
ing the band has a tee screwed 
to each end, the branch open- 
ing of which provides for the 
circulation of cooling water 
through the pipe. The outer 
end of each tee is closed b 
a special plog, which is 
connected with the fixed 
members of thedynamometer. 
The general principle followed 
ie that of the rope dynamc- 
moter already described, with 
pieces of flexible pipe taking 
the place of the rope. The 
ipes constitute a simple form 
of jacketed band, and since 
the rubbing surfaces are of 
wood and iron, a high co- 
efficient of friction is ensured. 





effective jacketed band, there are other forms which are still more 
simple, One such brake is fitted to a pair of Baldwin compound 
locomotive engines, The apparatus consists of a jacketed band of 
sheet steel, working over a flat-faced pulley. It will be seen that 
the space which can be given to a brake in this case is limited in 
width by the space between the excentrics,“and the brake wheel 
is required to be of small diameter, in order that it may clear a 
crossbar which connects the side frames. This device is a friction 
brake only ; no provision has been made for measuring the amount 
of power absorbed. ‘Two views of the brake are shown by Fig. 5. 
The brake wheel consists of a heavy split wooden pulley, 24in. in 
diameter and 20in. face. Its band is of No, 12 sheet 1, and is 
wider than the brake wheel; riveted over it, and serving as a 
jacket, is a layer of rubber packing backed with a covering of 
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The weighing mechanism of 
this dynamometerissecured to 
a column of din, gas pipe. A 
lever, which hasits falcrumin | ’ 
the column, receives the tight side of the band at one end and carries 
a weight-holder at the other ; the slack side of the band is con- 
nected with a spring balance sliding in a horizontal guide, this 
connection being arranged to equalise the tension in the several 

ipes. The cooling water is brought to the brake in a jin. pipe, 
which branches over the wheel to allow a separate stream to enter 
each pipe. Other details are well shown by Fig. 3. In the opera- 
tion of the brake, the engine is started with the band lying loosely 
upon the wheel, Weights are then put upon the weight-holder, 
and the hand wheel, attached to the slack side, is screwed up 
until the lever is in balance.t This dynamometer on a 6ft. wheel 
easily absorbs 40-horse power at 150 revolutions, or 10-horse power 
per pipe, and at this power 
there is but a slight wear of 
the wood. The ratio of the 
tension of the tight side to 
that at the slack side, at this 
power, is about as 5tol. The 
novelty of the pipe dynamo- 
meter consists in the band, 
which is inexpensive, but 
effective ; it is evident that 
such a band may be succees- 
fully applied under a great 
variety of conditions, 

A lelt-driven brake, the 
details of which were de- 
signed by the late William 





XK — 


H, Wells, while a graduate cau * \e 
student at Pardue, is shown mie ae Gites tit 
by Fig. 4. It may be de- x 
scribed as follows :—A short 

shaft mounted in _ floor- 


hangers carries two wooden 
brake wheels, and also has 
upon it a pulley—not shown — which receives the power 
that the brake is to absorb, These brake wheels are 24in, 
in diameter, and are each partially encircled by four bands 
of jin, pipe. A suitable arm, carrying a weight-holder at its 
extremity, has a bearing upon the shaft between the two brake 
pulleys. The tight side of the band is connected directly with 
the arm, while the slack side is attached, through a system of 
equalisers, with the piston-rod of a small cylinder, which is 
huog by trunnions within the arm, Circulation of cooling water 
through the pipes is provided for in the same manner with that 
of the pipe band previously described. In the present case, how- 
ever, the water before entering the band serves to regulate auto- 
matically its tension, so as tomaintain the brake arm in balance, 
The water enters a small 
balanced regulating valve 
actuated by the movement of 
the brake arm, thence it 
passes under pressure to the 
lower end of the trannioned 
cylinder, where, by its action 
on the under side of the 
piston, it serves to take up 
the slack in the brake bands. 
Bya small orifice in the piston 
the water passes from the 
lower to the upper end of 
the trunnioned cylinder, 
thence by piping to the brake 
bands, from which it finally 
flows in an open stream, carry- 
ing with it the heat developed 
by the friction of the bands, 
When the brake arm falls the 
balanced valve opens, and the 
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Fro, 4. 


stout canvas, A cross section of the jacket is shown by Fig. 6. 
The steel band is riveted to cast iron end pieces ; these are tapped 
for pipe connections for the jacket, and receive bolts by which the 
band is secured. This constraction provides at very small cost a 
jacketed band which is strong, light, and fisxible. The cross 
brace A, already referred to as limiting the siz> of the brake 
wheel, is re-enforced by the flanged casting B, and made to serve 
as the fixed point for the brake. The band connects with the 
age B through the intervention of rubber springs, as shown in 
Fig. 5. When the engine is run ‘‘ over,” the two outside springs 
| receive the stress transmitted by the tight side of the band, the 
middle spring serving only to maintain the tension of the slack 
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BRAKE WITH SHIET STEEL BAND AND WATER JACKET. 


Pia 5. 


When the engine is run “under,” these conditions are 
reversed. The rubber ae allow but slight movement of the 
band, but give to the brake all the steadiness which characterises 
tke action of the rope dynamometer, of which, indeed, it is a type. 

Steel brake band, with spray.—Fig. 7 shows an absorption dyna- 
mometer which serves to load in part a triple-expansion Corliss 
engine. The brake wheel is a heavy split wooden pulley, 4ft. 
in diameter and l6in. face. A double lever arm has bearings on 
the shaft on either side of the wheel, and receives the ends of the 
brake band, The band consists of a piece of sheet steel, to the 
back of which is secured a layer of iron wire netting. Water is 
sprayed upon the band over the top of the wheel and at a point 
aes under the brake arm at A. The spray is received into the 


side, 
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pressure in the small cylinder 
is thereby increased, An 
increase of pressure in the 
cylinder increases the tension 
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to again raise the arm. If, emote ar! 
on the other hand, the arm , t 
rises above its normal posi- 
tion, the supply of water is 
reduced, the band isslackened > 
and the arm falls, This brake 
1s portable, self-regulating, 
and has an effective water- 
— At 300 revolutions a minute it readily absorbs 35-horse 

Brake with sheet steel band 
of pipes, 


ELevation 


and water-jacket.—While the use 
as already described, gives a cheap, simple, and 





in = poe absorbed by this brake in a given time, as in the case of 
deel te ynamometer, is rapt force exerted through the tight 
plied t ¢ band minus the force exerted through the slack side, multi- 
Which wee, Fe pg ngnoon! wine os oy ‘by she effective radius, 
centre of the nd. 
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STEEL BAND ADSONPTION DYNAMOMECTER WITH COOLING SPRAY. 
Fia.7 





on weight-holder 
N the number of revolutions 


where R is thi 
per minute. ¢ effective radius in feet, and 








interstices in the netting, and by capillary action is held in contact 
with the band which is to be cooled ; the water flows in an even 
film over the top of the band to its under side, from which point 
it drops off into a and is drained away. A cross ion of 
this band is shown by Fig. 8. No water reaches the brake wheel, 
and the band bein; alveity always at rest, there is no throwing 
of water. If too little water is used, steam rises from the band ; 
otherwise the presence of the open jacket is not noticeable. There 
is no annoyance from the open stream of water in the manipula- 
tion of the brake or of the engine to which it is attached. While 
the performance of this brake leaves very little to be desired, its 
great merit is to be found in its inexpensiveness, 


Alden brakes,—-This paper would be incomplete did it not con- 


tain some reference to the Alden brakes at Purdue, a complete 
description of which was published in the ‘‘ Proceedings” of the 
Society for 1892; At the time of the publication referred to, 
however, but little was known concerning their action, whereas 
they have now had three years of service. Purdue’s Alden brakes, 
four in number, are rated at 200-horse power each, but they have 
been worked at higher power. Two of them have served as a 
load for the locomotive during 1,500,000 revolutions, which are 
equivalent to a distance of 5000 miles. The other two have had 
about half this service, Each brake consists of a cast iron disc 
56in. in diameter, revolving between two fixed copper plates. The 
space between the copper plates which is not taken by the moving 
disc is filled with cylinder oil, and provision is made for the circula- 
tion of the oil from the circumference to the centre of the 
brake ; this provides for the lubrication of the rubbing surfaces. 
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This load is regulated by water, which circulates behind the 
copper plates, and serves the double purpose of carrying 
away the heat developed, and of maintaining a pressure of 
contact between the plates and the moving disc. 

Concerning the working of these brakes it may be raid that they 
are frequently run at speeds as high as 300 revolutions, which 
speed, together with their large diameter, gives a high velocity 
to the surfaces in contact. e water pressure seldom exceeds 
15 lb, per equare inch, which is slight compared with the ordinary 


jo No. 8 Balt Rivets 








2 f 6" 
SECTION OF BANO SHOWING NETTING FOR RECCIVING OPRAY. 


Fic.8 





pressure of bearings. There is no wear of either the copper plates 
or the cast iron diec, for it is evident that while the friction is 
nominally between the cast iron and the copper surfaces the work 
is chiefly done upon the oil. Experience has shown also that 
within limits the power absorbed depsnds quite as much upon the 
temperature of the oil as upon the water pressure. Thus, if the 
volume of cooling water passing the brake is increased without 
increasing the pressure, the temperature of the brake is lowered, 
the oil becomes more viscous, and the resistance offered by the 
brake is increased. Within limits, better results are obtained by 
regulating the temperature than by regulating the pressure. 
These brakes furnish for hours at a time a resistance which is 
marvellously constant, and their whole action is very nearly 
perfect, 








SEWAGE DISPOSAL IN FRANCE. 


THIs subject is now receiving some attention in Fiance, Last 
year, at the Boulogne Exhibition, M. Howatson showed a small in- 
stallation in demonstration of the efficiency of the ferozone-polarite 
system of sewage treatment. Two commissioners, MM. Genis 
and Rebonffel, were appointed to visit Eogland to see the procecs 
in question in operation, and also other proce:ses of sewage treat- 
ment. In the course of their visit, amongst other places, they in- 
spected Royton, Hyde and Huddersfield—seeing the international 
process at work. They als2 visited Manchester, Salford, Sheffield 
and Lincoln, where they were received by the chairman of the sewage 
committee, and the cityengineer, Mr. McBrair, who explained that 
though the sewagefarmat Lincoln was by nature of soil, arrangement 
of filter areas, and siz3 of tanks theoretically more than sufficient 
for the treatment of a much larger place than Lincoln, the actual 
result was, that the Lincoln sewage farm, like so many others, 
was a failure, and they were under threats of an injanction. In 
order to secure an efficient system, the Lincoln Corporation were 
then —— putting down polarite filters, at Birmingham, and 
finally Crossness. The result of this visit was evidenced by the 
“ Award d’Honneur ” of the Boulogne Commission. 

Asa sequel to this demonstration at Boulogne, and the report 
of the distinguished engineers who acted as commissioners, the 
Municipal Council of Rouen, by a vote of 22 as against 2, have 
decided in favour of a scheme submitted by M. Howatson, C.E., 
on lines very similar to those adopted at Huddersfield, viz, 

recipitation by ferozone and filtration through polarite, bat 
ares carrying out this it was decided to visit England. 

In accordance with this decision, the Mayor of Rouen—M. 
Laurent—and a numerous deputation reached England, and on 
Monday, the 19th ult., commenced their tour of inspection. In 
the morning they visited the Royton Sewage Works, where they 
were received by the chairman of the Council, Mr. Walter Evans, 
J.P., and the clerk, Mr. Bleasdale. During this visit full details of 
the process were given by the chairman and by Mr, T. §, 
McCallum, C.E., Manchester, the engineer of the scheme. 

Ere leaving the works the Mayor of Chorley invited the deputa- 
tion to visit him at the Town Hall, which they did after visiting the 
Chorley Fire Station ‘ex route, where the honorary captain of the 
brigade, Alderman Hibbert, explained the arrangements, conclud- 
ing by having the horses put to the engine. Before leaving the 
Town Hall, M. Laurent, the Mayor of Rouen, speaking on behalf 
of himself and the deputation, expressed their profound apprecia- 
tion of the arrangement shown to them, and of the hospitality 
extended to them, inviting the mayor and the chairman to visit 
the forthcoming Rouen Exhibition as his guests. Oa Tuesday, 
the 20th ult., the deputation visited the Wigan Sewage Farm, 
where they were received by the mayor and other gentlemen of 
the corporation. After a careful inspsction of the various parts, 
they had luncheon with the mayor, and left for Huddersfield, 
reaching that town on the evening of the 20th. During their 
stay in Huddersfield they were the guests of the mayor. The 
borough engineer, Mr. R. 8. Dagdale, C.E., met the deputation on 
Wednesday morning, and conducted them to the sewage - disposal 
works at Deighton, where they were received by the chairman, 
Alderman Jessop, and Alderman Walker. The mayor was 
detained by the Licensing Sessions, and so deputed the chairman 
to welcome M. Laurent and his colleagues in his name, : 

The Huddersfield Sewage Works, designed and carried out under 
the direction of Mr. Dagdale, are well calculated to impress the 
visitor, alike from beauty of situation and arrangement of works, 
and from the admirable results obtained. s may be well 
imagined, the sewage of Huddersfield receiving the refuse liquors 
of many dye works, Xc., is very foul, and yet after precipitation by 
means of ferozone and subsequent filtration through polarite, an 
effluent is obtained of such a nature as induced some of the 
deputation to taste it. In the course of their visit they were 
able to see a tank fitted with the Candy patent arrangement 
for the automatic removal of the sludge whilst the tank is working 
on the continuous flow. Ere leaving the works M. Howatson was 
satisfied with the approval expressed by the various members, and 
ere long Rouen may have as efficient a sewage purification works, 
and on the same lines a3 the Huddersfield works, Subsequently 





the delegates were driven to the Town Hall, and cordially 
welcomed by the Mayor of Huddersfield, by whom they were 
entertained to luncheon along with soveral members of the 





Council, 
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KNIGHT'S MOTOR CYCLE. 


THE accompanying engravings illustrate a motor tricycle 
which has been made for experimental purposes, and has run 
considerable distances, by Mr. J. H. Knight, of Farnham. 
Mr. Knight has been one of the pioneers in the construction 
of oil engines, but for this motor cycle he at present uses a 
gasolene engine, although in a few months he expects to be 
running with an oil engine. The engraving—from a photo- 
graph—shows the general arrangement of the carriage or 
motor tricycle, and the annexed diagram shows the arrange- 
ment of the engine and intermediate driving gear. 

The engine runs constantly. On the crank shaft are two 
corresponding grooved wheels, and on the intermediate shaft | 
are two grooved wheels. These provide the change of speed. 
The pulleys and wheels are coupled by loose ropes, and these 
ropes are tightaned by the jockey pulleys. The three levers 
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DIAGRAM OF GEARING 


seen in the photograph are for the two speeds and the brake. 
The outer levers with the toothed quadrants are the Jevers 
for working the two jockey pulleys; the centre one is the 
brake. 

The carriage weighs in running order about 1075lb. The 
gasolene engine is on the Otto cycle, and has a piston 3}in. 
diameter and 4iin. stroke, developing rather over three- 
quarter brake horse-power at 500 revolutions. The driving 
wheels, or rather the hind wheels—for one wheel only is a 
driver—are 3ft. diameter, and the steering wheel 2ft. 6in., | 
all have 14in. solid rubber tires. Two speeds are arranged 
for, corresponding to about 3} and 74 miles per hour. No 
arrangement for reversing is used or thought necessary. The 
cooling water for the engine cylinder is contained in a tank 
under the seat, and a current of air ig drawn by the | 
exhaust over the water, and cools it to a considerable extent. | 
We are informed that the motor cycle is almost silent in | 
running, and that horses take no notice of it. 

With one person on it, it will run 74 miles per hour on | 
fairly level roads, and has run at from 8 to 9 miles per hour 
for short distances. With two passengers the speed is some- | 
what less. It was intended to be simply an experimental | 
vehicle, chiefly to bring to public notice the restrictions which 
have hitherto prevented the use of motor carriages in| 


England. 








THE VELVO-CARBON PRIMARY BATTERY. 





Some time ago we described in detail a primary battery 
brought out by Mr. H. T. Barnett, and named by him the | 
velvo-carbon battery. In that article we stated our want of | 
faith in primary batteries as a practicable means of produc- | 
ing electric light or power, owing to the very high cost of | 
the energy developed. We have seen primary batteries rise | 
into notoriety and obtain financial support for a brief period, | 
and then sink into obscurity; but although from a commer- 
cial point of view there may be little interest in the subject, 
yet the repeated attempts to produce a good primary battery 
add to the sum of knowledge in this part of the domain of 
electrical science, and we consider it of use to place on record 
& description of the chief types as they arise. 

Zinc must, in our opinion, always be too expensive a mate- 
rial to use as & fuel for the production of, let us say, even 
4-horse power hour. It was claimed for a certain two-fluid 
primary battery that the cost of the materials used 
was at the rate of half-a-crown per Board of Trade 
unit produced, but it is very doubtful whether even that 
price would cover the real cost. Mr. Barnett, however, 
claims that with his battery the cost for materials used 
can be kept down to this figure. We will now describe the 


improved form of the battery, which is considerably larger 
than that used in the small launch described in our previous 
issue. The battery we examined is shown in Fig. 1, and 











| the palisades are supported 


| running the whole length 
| of the battery and supported 


consists of 20 glass cells, each 12in. long by 4in. wide by 12in. 
deep. These are shown standing in a lead-lined tray, and the 
floor-space occupied was about 8ft. by 3ft. The element con- 
sists of carbon and zinc in an electrolyte of dilute sul- 
phuric acid of a specific 
gravity 1140. 

The carbons _ are 
arranged in  palisade 
form, as previously de- 
scribed, and one of the 
complete palisades is 
shown in Fig. 2. A 
wooden top bar 2ft. long 
serves as & support for 
two sets of sixteen 
hollow arc light car- 
bons, 9mm. diameter. 
Each carbon is 10in. 
long over all, and is 
connected to the top 
and bottom strips of 
wood by being fixed into 
holes with Griffiths’ 
anti-sulphuric enamel ; 
the whole of the surface 
of the wood is also 
treated with the pre- 
paration. 


Fic.2. 


each carbon rod is ex- 
posed to the action of 
the electrolyte. A silver 
wire is attached to the 
upper end of each rod, 
and all the wires are soldered to a common connecting bar of 
silver-plated antimonial lead, which runs the whole length 
of the top bar., 

A zinc plate is placed at each side of the palisade, and the 
two plates are held in posi- 
tion by & screw and wing 








The local action in this battery is stated to be less than 
was observed with that used in the launch, and the densit 

of current in the plates is less. The makers, who style then, 
selves the Battery and Motor Uompany, of 53, Victoria-streat 

S.W., have, we understand, taken works at Hackney, E. and 
propose to sell the batteries without zinc through the trade 
and to supply the zinc to customers direct, at 5d, per b., 
properly amalgamated. 3 












IMPROVED STEEL FRAME STAMP BATTERY 
FOR WET CRUSHING. 


Tue illustration on page 253 is taken from a photograph of a 
twenty-head stamp battery recently supplied for the Gold Coast 
of Africa, in a district where it is impossible to have wood 
owing to the climate and ravages of insects. In this battery 
all joints are planed and fitted, with the holes drilled in 
position. The battery was first erected complete at the 
works, and all the parts carefully marked and photographed 
rendering the re-erection at the mine a simple matter. It is 
built up in sections of 250 lb. where transport is difficult and 
costly, or in sections of 30 cwt., as desired. All the parts are 
so constructed that they are not easily damaged in transport, 
All the bolts are fitted with lock nuts, and rivets are supplied 
for rivetting up at the mine when required. The battery ig 
arranged in sections of two of ten heads each, having five heads 
in one motor box, each five heads being driven by an inde. 
pendent steel pulley, so that any section can be stopped with. 
out the others. 

The belt from the countershaft to the stamp is of leather, of 
ample width and section, and an improved belt-tightening 
gear is fitted to each belt. The countershaft is of steel, 
turned and polished all over, fitted with bearings, having gun. 
metal steps of large surface, lubricators, pulleys for driving 
the stamps, couplings, and loose collars fitted with steel 
set screws, and main driving pulley for receiving power from 
the engine or turbine, constructed of steel, turned up and 
bored perfectly true and fitted with key and keyway. The 
cam shafts are constructed of the best mild steel, turned and 
polished all over, and each fitted with five steel cams of 
massive design, bored and trimmed up true on the outer face, 
and having lifts from 6in. to 12in. as required. The cam shaft 
bearings are of massive design, and fitted with oil catchers, 
gun-metal steps, and improved lubricators. Thestems are of 
tough wrought iron, turned all over, and each tapered to 
enable them to be reversed. Each stem is fitted with a hard 
chrome steel tappet fitted with three keys. They are faced 
on the top and bottom sides, so as to be reversed when worn, 
The shoes are of chrome steel, with heads of wrought mild 
steel bored out so that either end will fit the stem and the 
shank of the shoe, suitable slot holes being provided so that 
the stem and shoe can be removed; the whole design gives a 
falling weight of 850 lb. Each head of stamps is fitted 
with fingers for propping > 

The motor boxes are of the Homestake pattern, of massive 
design and construction, and are either made whole or in two 
parts, or in sections of 2501b. as required. The boxes 
shown in the illustration are in two parts, the lower part 
being of cast iron and the upper part of wrought steel, fitted 
together with planed joints, and through bolt holes and lock 
nuts. Each box is fitted with five dies of Messrs. Robey’s 
special chrome steel, fitted with hexagons on the lower edge 
to prevent turning in the box. If desired the top part of the 
motor box can be made of steel plates, having an internal 
lining, and fitted complete with water distributing pipes, and 
arranged to receive amalgamated copper plates when 
required. The grate frames are of animproved design, fitted 
with chock blocks and thick amalgamated re plate, 





A length of 8}in. of | 


whereby the depth of discharge can be altered at will. Hose 
pipes and cocks are supplied for washing out and cleaning the 
| launders. The launders are supplied complete with arrange- 
| ments for altering the angle of the launders, and each set of 
| five heads has an independent amalgamated copper plate 
| surface of large area, and fitted with a frame for supporting 
| the launders clear of the battery framing. Australian 
| Mercury wells are fitted at the end of each launder, and the 
| outlets arranged to convey the tailings over blankets or 
| settlers as may be required. The automatic feeders can be 
| constructed of wood or wrought iron framing. A runner and 





nuts seen in Fig. 2. All the 
zinc plates are thoroughly 
amalgamated before use. 
The connection between 
the cells is made by means 
of loosely laid stranded 
copper cable enclosed in 
india-rubber tubing. The 
wing nuts and screws are 
made of silver-plated anti- 
monial lead, in order to 
avoid the incipient welding 
action which takes place 
when pure lead nuts are 
used on pure lead screws. 
The top cross rods of 


by & strong wooden bar 





upon the glass cells. Each 
cross bar is fixed at its 
centre into the common 
bar by means of wedges. It 
is thus easy to dismount 
any one particular palisade. 
The cells are filled with 
electrolyte by means of a 
stop cock and india-rubber 
pipe, and each glass vessel 
is provided near the bottom 
with an outlet closed by a 
stopper. A differential 
block and tackle are so 
arranged that the whole of 











the zinc and carbon pairs 
can be drawn up out of 
the cells, or these can be let 
down to any required depth. 


Forty cells are usually supplied as a full set, and these | 
stated to be 800 ampére | sizes of battery usually supplied are 650, 
Eight 10-candle power | 10001b., having a maximum fall of 12in. at ninety blows per 


give about 24 volts. The ———_ is 
hours with one charge of acid. 
Edison-Swan lamps were being fed from the battery at the 
time of our visit. The zinc used is No. 16 gauge, made in 
Belgium, at Vieille Montagne, and marked V.M. ***. 





Fig. 1—VELVO-CARBON 


BATTERY 


the stamps, &c. The 


hook with framing are provided to lift 
760, 850, 900, and 


minute. 


The whole plant has been very carefully designed 


to meet the difficulties which turn up in practice. 
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THE BRITISH ASSOCIATION AT IPSWICH. 





WHEN it was decided that the meeting of the British 
Association in 1895 should take place at Ipswich, some 
of those who were present at the general committee 
meeting and who were not acquainted with Ipswich and 
its surroundings, asked, Why is the Association going to 
Ipswich? Those who know Ipswich were ready with an 
answer—an answer which would easily have been supple- 
mented with good reasons by those who forty-four years 
ago attended a meeting which then took place in the 
capital of Suffolk. 

The meeting at Ipswich is not to be attended by the 
numbers which have assembled at the large towns in the 
North of England, but it is expected to be representative 
and interesting. All the arrangements have been made 
well in advance, and the convenience of the visitors has 
been carefully considered and provided for by the local 
committee, of which the secretaries are Mr. S. A. Notcutt, 
Mr. C. H. Hewetson, and Mr. E. P. Ridley. All the 
rooms or meeting halls are within very easy reach of the 
reception rooms, which are in the Town Hall in the centre 
of the town. 

The interest of the meeting, as far as our readers are 
concerned, chietly centres itself in the work of Sections A 
and G--viz., the Mathematical and Physical and the 
Mechanical Science sections, and in the visits to the 
engineering and manufacturing works of Ipswich and 
the neighbourhood. 

With reference to Section G, it may be mentioned that 
several papers will be presented which are of some im- 
portance in connection with engineering matters at 
present occupying a good deal of attention—viz., a 
paper which was read yesterday by Msjor-General Web- 
ber on “ Light Railways as an Assistance to Agriculture.”’ 
This was the first paper read in this section. Another 
paper is by Mr. P. Dawson, on the “Application of Elec- 
tricity to Traction Purposes ;’’ and a paper will be read on 
Tuesday by Mr. F. W. Turner, on “ Modern Flour Mill- 
ing Machinery.” The paper by Mr. J. Napier, the 
public analyst of the county of Suffolk, on “ Deodorising 
the Sewage by the Hermite Process,” will also receive 
considerable attention, as this process is now being very 
successfully used in the deodorisation of the Ipswich 
sewage before its admission into the Orwell at ebb-tide. 

The programme for the whole of the meeting, as far as 
the Mechanical Science Section is concerned, was given in 
our issue of August 30th, page 220, the only alterations 
being that Mr. J. W. Vivian will contribute the paper on 
‘* East Anglian Coal Borings,” in place of Mr. R. C. 


Rapier; and an additional paper will be read by 
Dr. W. Anderson, on ‘An Experiment in Organ 
Blowing.” 


Amongst the works which will be thrown open to the 
inspection of visitors are those of Messrs. Ransomes, 
Sims, and Jefferies, probably the most widely known 
of agricultural engineering firms; the works of Messrs. 

i. R. and I’. Turner, so well known in connection with 
the construction of flour mills and the introduction of the 
modern system of roller milling; the works of Messrs. 
Ransome and Rapier, the well-known constructors of 
railway materials, and of the sluices such as those made 
for the Richmond weir, and those now being constructed 
for the Glasgow Corporation for erection across the 
Clyde; Messrs. E. Packard and Co.’s very long esta- 
blished works for the manufacture of coprolite and other 
artificial manures, and for the manufacture of sulphuric 
acid; Messrs. Mason’s paper mills, and Messrs. Stillwell, 
Hooper and Brown’s damask and tapestry weaving 
works will also be open to the visitors. Besides these 
the Ipswich Gasworks, the boot and shoe manufactory of 
Messrs. Johnson, Clark and Parker, the well-known 
printing works and paper bag manufactory of Mr. 8. H. 
Cowell, the stereotype and printing works of the East 
Anglian Daily Times will be open to inspection, as well 
as the electrolysing of sea water at the Ipswich Cor- 
poration Works by machinery constructed by Messrs. 
Paterson and Cooper. 

The address, which we give in abstract on another page, 
as delivered on Wednesday night by the President, Sir 
Douglas Galton, dealt with numerous subjects which have 
formed the occupation and study of Sir Douglas during 
his many years’ connection with engineering and sanitary 
matters, and during his long and deep interest in the 
affairs of the British Association, of which he has for so 
many years been the general secretary. This address, as 
is usual, commenced the proceedings of the meeting, and 
was well received, though marred by the intense heat of 
the hall in which the address was delivered, which caused 
Sir Douglas to faint just before his address came toa 
conclusion. After a short time, however, he recovered, 
and was able to address the meeting before its termina- 
tion. The hall is apparently without any ventilation ; 
doors and windows were closed as though the frost of last 
February were prevalent. The hall was full to over- 
flowing, and yet in the hottest part, the balcony, the 
doors were ali closed and blocked, and the hall-keeper 
who had the keys was not to be found to open them. 

On another page we also print the address of Mr. 
L. F. Vernon-Harcourt, the President this year of the 
Mechanical Section. The address is not of great length, 
but it contains many features of interest, and is not 
entirely confined to a dissertation on the branches of 
river and harbour engineering with which the author’s 
name is most identified. Of the chief engineering works 
by which most of our readers associate the name of the 
chief town of East Anglia, we shall take the opportunity 
of saying something in our next impression. 

It will be within the knowledge of a great many that 
at the Orwell Works the birth of many of the greatest 
advances in agricultural engineering took place. The 
most important novelties in connection with ploughs, 
thrashing machines, agricultural engines, molt steam 


ploughing saw their origin in these works, which, within 
the memory of some of the oldest living inhabitants, were 
It was in 


capable of employing only about 100 hands. 








the old ‘‘Ransomes Foundry,” which was the fore- 
runner of the well-known Orwell Works, that the chilling 
properties of cast iron were first usefully applied in the 
manufacture of the wearing parts of ploughs and cultiva- 
tors. It was in the Orwell Works that the first steam 
thrashing machine was made. It was in these works 
that the first agricultural self-moving steam engine was 
made, and it was in these works that the steam plough 
made under the patents of Messrs. Fowler and Worby 
and others was constructed and experimented upon in 
fields not far off. 

It would take a great deal of space to enumerate the 
radical inventions which saw the light in these works 
during the first half of this century, not only in connection 
with the things we have mentioned, but also in con- 
nection with railway work, for it was in the Orwell Works 
that the system of forming, treating, and pressing railway 
treenails and wedges, ever since adopted wherever these 
are made, originated; and it was also in these works that 
much of the difficult early work in connection with 
railway points, crossings, and railway wagon construction 
was, by skill and invention, overcome. It is many years, 
however, since railway wagon work was given up, and 
has remained the occupation of districts better suited to 
work on which the profits must be small except where 
materials and cost of delivery are very cheap. The other 
railway work—including the construction of Messrs. 
Ransome and Rapier’s switches and crossings, and the 
manufacture of chairs, treenails, and wedges—was some 
years ago—now nearly a quarter of a century—transferred 
to what is now known as the Waterside Works of Messrs. 
Ransome and Rapier. 

Already a number of visitors have interested themselves 
with an inspection of the Waterside Works, attracted 
very much from a knowledge of the fact that a number 
of very large sluices, made under Mr. Stoney’s patents, 
are now being constructed there for the Glasgow Corpora- 
tion for erection across the Clyde. These sluices are 
probably the largest ever constructed. They are 85ft. in 
clear span, and when the sluices are lifted they leave the 
river clear for a great height of all obstruction to river 
traffic. The depth of water to be dealt with is only about 
12ft., which makes the very great span of 85ft. easily 
possible; but without Mr. Stoney’s system of live roller- 
path sluices, and with his balanced sluice girder carriers, it 
would be impossible, even with less depth than this, 
to use these great spans. 

To enable the river traflic to be free of obstruction, Mr. 
Stoney has arranged that the big balanced girders of 85ft. 
span shall, when clear of the faces with which the water 
joint is made, turn through a quarter of a circle, so that 
several feet are gained in head room. The ends of the 
girders forming the sluices are carried in trunnions, which 
turn in roller bearings, the roller bearings being of steel 
throughout, the external roller path being made of steel 
castings by Messrs. Penny and Co., of Lincoln. 

The rolls are about 2?in. in diameter and 1ldin. in 
length, carried in roller cages, and at any time four rolls 
carry the weight of the sluice girder, which is about 64 
tons. 

The whole of the work for these sluices, including the 
balance-weight tanks, the girders that form the sluice, 
the turning machinery, and the bridge for commanding 
the sluice is being erected in the very large girder and 
crane erecting yard of the Waterside Works, so that 
the whole will bs complete before re-erection on the 
Clyde site. 

As we hope to give a full description of these sluices in 
another impression, and as Mr. Stoney will read a paper 
on “ Weirs in Rivers’ before Section G to-day, we will 
leave any further notice of this fine piece of hydraulic 
and structural engineering to a future time. We shall 
also refer at some length to the other works which we 
have mentioned. 

The pleasure excursions have not been forgotten by 
the local secretaries and local committee, who have 
arranged for these matters to which we have so far 
referred. Amongst those excursions to which the atten- 
tion of some of our readers will no doubt be attracted 
is a dredging excursion in Harwich Harbour on Satur- 
day, to be followed by a similar excursion on Thursday 
next. 

The geological excursions chiefly relate to the crag and 
coraline beds, and those of the antiquarian and archixo- 
logical character are very largely provided for by visits 
to Bury St. Edmunds, Wenham and Hadleigh, and to 
the district of Southwold, Blythburgh, and Walberswick, 
a district so rich in the well-known old churches of 
Eastern Suffolk. 

An excursion will be made on Thursday next to Col- 
chester, during which Colchester Castle, the old Roman 
Wall and Priory, and the Colchester Museum will be 
visited ; and probably a number of visitors will find their 
way to the works of Messrs. Davey, Paxman and Co. 
It was intended to have a separate excursion for Section 
G to these works, but it has been found impossible for 
the members and visitors of this section to visit them on 
the days proposed without neglecting other excursions 
for which arrangements had been previously made. 

A geological excursion of very considerable interest to 
waterworks engineers will be headed to-morrow by Mr. 
W. Whitaker, F.G.S.. President this year of the Geo- 
logical Section ; and by Messrs. Clement Read and H. 
Miller. Mr. Whitaker, as is well known, has paid great 
attention to the water-bearing strata of the east and 
south of England, so that an excursion conducted by him 
cannot fail to be of great interest. In connection with 
this it may be mentioned that yesterday Mr. J. W. 
Vivian read a paper on East Anglian coal borings, to 
which we must refer in another impression. 








TRADE AND BusINESS ANNOUNCEMENTS —Mersre, Jolius Harvey 
and Company, engineers and machinery merchants, have taken 
offices at Mansion House-chambers, 11, Queen Victoria-street, E.C. 
—tThe Urban District Council of Rashden are commencing the 
works of sewerage and sewage disposal, upon the Universal System 
(the ‘‘Ive’s” patents). 
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COAL CONSUMPTION TRIAL OF H.M.s, 
MAGNIFICENT. 


FoLitowrna on the speed trials of the new first-class 
barbette battleship Magnificent, recorded in our last issue 
this fine vessel left the Nore on the morning of Tuesday, the 
3cd inst., to undergo a pre-determined trial in the channel of 
thirty hours’ continuous steaming to ascertain the rate of 
consumption of coal in her boilers per hour per indicated 
horse-power developed by her engines ; and to determine tho 
requisite speed at which they would have to be driven, and 
the pressure of steam necessary to enable them to develope 
a given maximum indicated power of 6000 horses, 

Arrived at the Tongue Lightship at 3,15 p.m. on the 3:4 
inst., the trial was entered upon, and finally concluded at 
9.15 p.m. on the following day, the vessel in the meantime 
having run down channel as far as the Start, and completed 
- thirty hours’ test when off Dover on her return to the 

ore. 

The results of the trial showed that with a mean of eighty. 
two revolutions of the engines per minute, maintained with a 

ressure of 133 lb, per equare inch in the boilers, the engines 

eveloped 6086 indloated horee-power, the coal consumed per 
horse power per hour being 1°67 lb. The boilers throughout 
the whole of the trial were worked with natural draught only, 
and no difliculty was experienced in keeping a good supply of 
steam. 

As in the case of the natural and induced draught trials of 
the Magnificent, her propelling machinery in this, if possible, 
worked with still greater smoothness and regularity, and it 
was remarked during the whole of the thirty hours’ running 
that there was not the least tendency to heating in any part, 
Altogether the trials of this ship have been very successful, 
and have given great satisfaction to the representative cfiicials 
of the Admiralty and Chatham Dockyard, who attended 
them, and Messrs. Penn are to be congratulated upon the 
results attained by the new departure made in the fitting of 
the vessel’s propelling machinery. Captain Lord Charles 
Beresford, C.B., of the Dockyard Reserve, has had command 
of the Magnificent throughout the whole of her trials. 








BRITISH ASSOCIATION, 





THE President, Sir Douglas Galton, took for his subject the 
British Association itself, its history, its work, and its purpose. 
After a tribute to the memory of Profeesor Huxley, he described 
the origin of the Axoziation. I+ was founded in Saptember, 1531, 
The general idea cf its formation was derived from a migratory 
society which had been previously formed in Germany; but whilst 
the Gorman society met for the special occasion on which it was 
summoned, and then dissolved, the basis of the British Aseociation 
was continuity. The otjects of the founders of the Briti:h 
Association were enunciated in their earliest rules to be:—‘'To 
give a stronger impulse and a more systematic direction to scien- 
tific inquiry ; t>» promote the intercourse of those who cultivated 
science in different parts of the British / npire with one another, 
and with foreign philosophers; to obtain a more general attention 
t» ths objects of science, and a removal of any disadvantages of a 
public kind which impede its progress.” ‘hus the British Ascocia- 
tion for the advancement of science based its utility upon the 
opportunity it afforded for combination, The first meeting of the 
Association was held at York with 353 members, As an evidence 
of the want which the Association supplied, it may be mentioned 
that at the second meeting, which was eld at Oxford, the number 
of members was 435, The third meeting at Cambridge numbered 
over 900 members, and at the meeting at Edinburgh in 1834 there 
were present 1298 members, ‘Tae Association is now in the 65th 
year of its life. 

The President next sketched the pcsition of certain sciences at 
the date of the formation of the Association, Referring to instru- 
ments and tools cf precision he pointed out that although the 
sectors, quadrants, and circles cf Ramsden, Bird, and Uary were 
inimitable by continental workmen, the accuracy of the mathe- 
matical instrument maker had not penetrated into the engineer's 
workshop. And the foundation of the British Association was 
coincident with a rapid development of mechanical appliancee. 
At that time a good workman had done well if the shaft he wes 
turaing, or the cylinder he was boring, ‘‘ was right to the ,',nd of 
aninch.” This was, in fact, a degree of accuracy as fine as the 
eye could usually distinguish. Few mechanics had any distinct 
knowledge of the method to be pursued for obtaining accuracy ; 
nor, indeed, bad practical men sufficiently appreciated either tho 
immense importance or the comparative facility of its acquisition. 
The accuracy of workmanship essential to this development of 
mechanical progress required very precise measurements of length, 
to which reference could be easily made, No such standards were 
then available for the workshops. Bata little before 1830 a young 
workman named Joseph Whitworth realised that the basis of 
accuracy in machinery was the making of a true sage The idea 
occurred to him that this could only be secured by makiog three 
independent plane surfaces ; if each of these would lift the other, 
they must be planes, and they must be true. The true plano 
rendered possible a degree of accuracy beyond the wildest dreams 
of his contemporaries in the construction of the lathe and the planing 
machine, which are used in the manufacture of all tools. 

Sir Douglas Galton then passed rapidly in review, geology, 
geograpby, chemistry, astronomy, physics, &c., and coming to 
engineering he spoke first of :— 

Sewage purisication.—The early reports to the Association show 
that the laws of hydrostatics, hydrodynamics, and hydraulics 
necessary to the supply and removal of water through pipes and 
conduits had long been investigated by the mathematician. Bat 
the modern sanitary engine2r has been driven by the needs of an 
increasing population to call in the chemist and the biologist to 
help him to provide pure water and pureair. Tae purification and 
the utilisation of sewage occupied the attention of the British 
Association as early as 1861, and between 1869 and 1876 a committee 
of the Association made a series of valuable reports on the subject. 
The direct application of sewage to land, though effective as & 
means of purification, entailed difficulties in thickly settled districts, 
owing to the extent of land required. The chemical tr of 
sewage produced an effluent harmless only after having been passed 
over land, or if turned into a large and rapid stream, or into a tidal 
estuary ; and it left behind a large amount of sludge to be dealt 
with. Hence it was long contended that the simplest plan in 
favourable localities was to turn the sewage into the sea, and that 
the consequent loss to the land of the manurial value in the sewage 
would be recouped by the increase in fish-life. It was not till the 
chemist called to his aid the biologist, and came to the help of the 
engineer, that a scientific system of sewage purification was evolved. 
Dr. Frankland many years ago suggested the intermittent filtration 
of sewage ; and Mr. Baldwin Latham was one of the first engineers 
to adopt it. But the valuable experiments made in recent — 
by the State Board of Health in Massachusetts have more clearly 
explained to us how by this system we may utilise micro-organisms 
to convert organic impurity in sewage into food fitted for — 
forms of life, To effect this we require, in the first place, a af 
about 5ft. thick of sand and gravel, or, indeed, of any ang 
which affords numerous surfaces or open pores. Secondly, — 
after a volume of sewage has passed through the filter, an interv: 
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: cd, in which the air necetsary to support the life of 
of tine be eee is enabled to enter the pores of the filter. 
Le 3 this system is dependent upon oxygen and time. Under such 
° ditions the organisms necessary for purification are sure to 
= blich themselves in the filter before it has been long in use, 
Com erature is @ secondary consideration. Imperfect purifica- 
| yp invariably be traced either to a lack of oxygen in the 
a of the filter, or to the sewage passing through so quickly that 
ere is uot sufficient time for the necessary processes to take 

lace. And the power of any material to purify either sewage or 
ator depends almost entirely upon its ability to hold a sufficient 
proportion of either sewage or water in contact with a proper 
amount of air. 4 " 

Smoke abatement.—Whiist the tanitary engineer has done much 
to improve the eurface conditions of our towns, to furnish clean 
water, and to remove our sewage, he has as yet done little to 

urify town air. Fog is caused by the floating particles of matter 
in the air becoming weighted with aqueous vapour; some particles, 
euch as salts cf ammonia or chloride of sodium, have a greater 
afinity for moisture than others, You will suffer from fog so long 
fe you keep refuse stored in your towns to furnish ammonia, or 80 
long a8 you allow your street surfaces to —y dust, of which 
much consists of powdered horse manure, cr so long as you send 
the products of combustion into the atmospbere. Therefore, when 
ou have adopted mechanical traction for your vehicles in towns, 
— may largely reduce one cause of foz; and if you diminish 
roar black smoke, you will diminish black fogs. In manufactories 
you may prevent smoke either by care in firing, by using smokeless 
coal, or by washing the soot out of the products of consumption in 
its paseage along the flue leading to the main chimney shaft. The 
black smoke from your kitchen may be avoided by the use of coke 
orcf gae- But so long as we retain the hygienic arrangement of 
the open fire in our liviog rooms I despair of finding a fireplace, 
however well constructed, which will.not be used in such a manner 
as to cause smoke, unless, indeed, the chimneys were reversed and 
the fumes drawn into some central ehaft, where they might be 
washed before being passed into the atmosphere.~ Electricity as a 
warming and cooking agent would be convenient, cleanly, and 
economical when generated ty water power, or possibly wind 
power, but it is at present too dear when it has to be generated by 
means of coal. I can conceive, however, that our descendants may 
learn so to utilise electricity that they in some future centary 
may be e1ab'ed by its means to avoid the smoke in their towns, 


Mechanical engineering.—In other branches of civil and 
mechanical engineering, the reports in 1831 and 1832 on the state 
of this science show that the theoretical and practical knowledge 
of the strength of timber had obtained iderable develop t 
Bat in 1830, before the introduction of railways, cast iron had been 
spariogly used in arched bridges for spans of from 160ft. to 200ft., 
and wrought iron had only been applied to large-span iron bridges 
on the suspension principle, the most notable instance of which was 
the Menai Suspension Bridge, by Telford. Indeed, whilstthestrength 
of timber had been patiently investigated by engineers, the best 
form for the use of iron girders and struts was only beginning to 
attract attention, and the earlier volumes of our ‘‘ Proceedings” con- 
tained nnmerous records of the researches of Eaton Hodgkinson, 
Barlow, Konnie, and others, It was not until twenty years later 
that Robert Stephenson and William Fairbairn erected the tubular 
bridge at Menai, followed by the more scientific bridge erected by 
Brunel at Saltash. These have now been entirely eclipsed by the 
tkill with which the estuary of the Forth has been bridged with a 
span of 1700ft. by Sir John Fowler and Sir Banjamin Baker, The 
development of the iron industry is due to the association of the 
chemist with the engineer. The introduction of the hot blast by 
Neilson, in 1829, in the manufacture cf cast iron had effected a 
large saving of fuel. But the chemical conditions which affect the 
strength and other qualities of iron, and its combinations with 
carbon, silicon, phosphorus, and other substances, had at that time 
scarcely been investigated. 

In 1856 Bessemer brought before the British Association at 
Cheltenham his brilliant discovery for making steel direct from the 
blast furnace, by which he dispensed with the laborious process of 
first removing the carbon from pig iron by pepe and then 
adding by cementation the poe proportion of carbon to make 
steel. This discovery, followed by Siemens’ regenerative furnace, 
by Whitworth’s compressed steel, and by the use of alloys, and by 
other improvements too numerous to mention here, have revolu- 
tionised the conditions under which metals are applied to engineer- 
ing purposes, Indeed, few questions are «cf greater interest, or 
possess more industrial importance, than those connected with 
metallicalloys, This is especially true of those alloys which contain 
the rarer metals ; and the extraordivary ¢ffects of small quantities 
of chromium, nickel, tungsten, and titanium on certain varieties of 
steel have exerted profound influence on the manufacture of pro- 
jectiles and on the construction of our armoured ships. 

Of late years, investigations on the properties and structure of 
alloys have been numerous, and among the more noteworthy 
researches may be mentioned those cf Dewar and Fleming on the 
distinctive behaviour, as regards the thermo-electric powers and 
electrical resistance, of metals and alloys at the very low tempera- 
tures which may be obtained by the use of liquid air, Professor 
Roberts-Austen, on the other band, has carefally studied the be- 
haviour of alloys at very high temperatures, and by employing his 
delicate pyrometer has obtained photographic curves which afford 
additional evidence as to the existence of allotropic modifications 
of metals, and which have materially strengthened the view that 
alloys are closely analogous to saline solutions. In this connection 
it = i be stated that the very accurate work of Heycock and 
Neville on the lowering of the eolidifying points of molten metale, 
which is caused by the presence of other metals, affords a valuable 
contribution to our knowledge. Professor Roberts-Austen has, 
moreover, shown that the ¢ ffect of any one constituent of an alloy 
upon the properties of the principal metal bas a direct relation to 
the atomic volames, and that it is consequently possible to fore- 
tell, in a great measure, the ¢ ffect of any given combination, 

A new branch of investigation, which deals with the micro- 
structure of metals and alloys, is rapidly assuming much import- 
ance, It was instituted by Sorby in a communication which h« 
made to the Britieh Association in 1864, and its development is 
due to many patient workerr, among whom M. Osmond occupies a 
prominent place, Metallurgical science has brovght aluminium 
into use by cheapening the process of its extraction; and if by 
means of the wasted forces in our rivers, or possibly of the wind, 
the extraction be still farther cheapened by the aid of electricity, 
we may not only utilise the metal or its alloys in increasing the 
ry of our bridges, and in affording strength and lightners in 
the construction of our ships, but we may hope to obtain a 
material which may render practicable the dreams of Icarus and 
. ae, and for purposes of rapid transit enable us to navigate 

air, 

Long before 1831 the eteam engine had been largely used on rivera 
and lakes, and for short sea passages, although the first Atlantic 
steam service was not established till 1838, As early as 1820 the 
steam engine had been applied by Gurney, Hancock, and cthers to 
road traction, The absurd impediments placed in their way by 
road trustees, which, indeed, are still enforced, checked any 
progress. But the question of mechanical traction on ordinary 
Toads was practically shelved in 1830, at the time of the formation 
of the British Association, when the lccomotive engine was com- 
bined with a tubular boiler and an iron road on the Liverpool and 
Manchester Railway. Great, however, as was the advance made 
by the locomotive engine of Robert Stephenson, these earlier 
engines were only toys compared with the compound engines of to- 
day which are used for railwaye, for ships, or ie the manufacture 
of electricity, Indeed, it may be said that the study of the laws 
of heat, which have led to the introduction of various forms of 
motive power, are gradually revolutionising all our habits of life. 

a The improvements in the production of iron, combined with the 
eveloped steam engine, have completely altered the conditions cf 








our commercial intercourse on land ; whilst the changes caused 
by the effects of these improvements in shipbuilding, and on the 
ocean carrying trade, have been, if anything, still more marked. 
At the foundation of the Association, all ocean ships were built 
by hand, of wood, propelled by sails and matccuvred by manual 
labour; the material limited their length, which did not often 
exceed 100ft., and the number of Eoglish ships of over 500 tons 
burden was comparatively small, In the modern ships steam 
power takes the place of manual labour. It rolls the plates of 
which the ship is constructed, bends them to the required shape, 
cuts, drills, and rivets them in their place, It weighs the anchor ; 
it propels the ship in spite of ds or currents; it steers, 
ventilates, and lights the ship when on the ocean. It takes the 
cargo on board and discharges it on arrival. 

The use of iron favours the construction of ships of a large s'z2, 
of forms which afford small resistance to the water, and with com- 
partments which make the ships practically unsinkable in heavy 
seas, or by collision, Their siza, the economy with which they are 
propelled, and the certainty of their arrival, cheapens the cost of 
tiansport. The steam engine, by compressing air, gives us control 
over the temperature of cool chambers, In these not only fresh meat, 
but the delicate produce of the Antipodes, is brought acrosstheccean 
to our doors without deterioration. Whilst railways have done 
much to alter the social conditions of each individual nation, the 
application of iron and steam to our ships is revolutionising the 
international commercial conditions of the world; and it is 
gradually changing the course of our agriculture, as well as of our 
domestic life. 

But great as have heen the developments of science in promoting 
the commerce of the world, science is asserting its supremacy even 
to a greater extent in every department of war. And perhaps 
this application of science affords at a glance, better than almost 
any other, a convenient illustration of the assistance which the 
chemical, physical, and electrical sciences are affording to the 
engineer. The reception of warlike stores is not now left to the 
uncertain jadgment of “‘ practical men,” but is confided to officers 
who have received a special training in chemical analysis, and in 
the application of pe pee and electrical science to the tests by 
which the qualities of explosives, of guns, and of projectiles can 
be ascertained. Forinstance, take explosives, ‘Till quite recently 
black and brown powders alone were used, the former as old as 
civilisation, the Jatter but a small modern improvement adapted 
to the increased siz> of guns. But now the whole family of nitro- 
explosives are rapidly superseding the old powder. ‘These are the 
direct outcome of chemical omamnery § ; they are not mere chance 
inventions, for every improvement is based on chemical theories, 
and rot on random experiment, 

The construction cf guns is no longer a haphazard operation. In 
spite of the enormous forces to be controlled and the sudden 
violence of their action, the researches of the mathematician have 
enabled the just proportions to be determined with accuracy ; the 
labours of the physicist have revealed the internal conditions of 
the materials ——— the best means of their favourable 
employment. Take, for example, Longridge’s coiled wire system, 
in which each successive layer of which the gun is formed receives 
the exact proportion of t which bles all the layers to act 
in unison, The chemist has rendered it clear that even the smallest 
quantities of certain ingredients are of supreme importance in 
affecting the tenacity and trustworthiness of the materials. The 
treatment of steel to adapt it to the vast range of duties it has to 
perform is thus the outcome of patient research. Ard the use cf 
the metals—mangane:e, chromium, nickel, molybdenum—as alloys 
with iron has resulted in the production of steels possessing varied 
and extraordinary properties. The steel required to resist the 
conjugate stresses developed, lightning fashion, in a gun necessi- 
tates qualities that would not be suitable in the projectile which 
that gun hurls with a velocity of some 2500ft. per second against 
the armoured side of a ship, The armour, again, bas to combine 
extreme superficial hardness with great toughness, and during 
the last few years these qualities are sought to be attained by the 
application of the cementation process for adding carbon to one 
face of the plate, and hardening that face alone by rapid refrigera- 
tion. The introduction of quick-firinog guns from *3U3—i ¢, about 
one-third—of an inch to 6in. calibre has rendered necessary the 
production of metal cartridge cases of complex forms drawn cold 
out of solid blocks or plate of the material; this again has 
taxed the ingenuity cf the mechanic in the device of machi- 
nery, and of the metallurgist in producing a metal possessed 
of the necessary ductility and toughness, The cases have to stand 
a pressure at the moment of firing of as much as 25 tons to the 

uare inch—a pressure which exceeds the ordinary elastic limits 
of the steel of which the gan itself is composed. There is nothing 
more wonderfal in practical mechanics than the closing of the 
breech openings of guns; for not only must they be gas-tight at 
these tremendous pressures, but the mechanism must be such that 
one man by a single continuous movement shall be able to open or 
close the breech of the largest gun in some ten or fifteen seconds. 
The perfect knowledge of the recoil of guns has enabled the 
reaction of the discharge to be utilised in compressing air or 
springs by which guns can be raised from concealed positions in 
order to deliver their fire, and then made to disappear again for 
loading ; or the same force has been used to run up the guns 
automatically immediately after firing, or, as in the case of the 
Maxim gun, to deliver in the same way a continuous stream of 
bullets at the rate of ten in one second. 

In the manufacture of shot and shell cast iron has been almost 
superseded by cast and wrought steel, though the hardened 
Palliser projectiles still hold their place, The forged steel pro- 
jectiles are produced by methods very similar to those used in tne 
manufacture of metal cartridge cases, though the process is carried 
on ata red heat and by machines mach more powerfal. In every 
department concerned in the production of warlike stores electricity 
is playing a more and more important part. It has enabled the 
passage of a shot to be followed from its seat in the gun to its 
destination. In the gur, by means of electrical contacts arranged 
in the bore, a time curve of the passage of the shot can be deter- 
mined, From this the mathematician constructs the velocity 
curve, and from this, again, the pressures producing the velocity 
are estimated, and used to check the eame indications obtained by 
other means, The velocity of the shot after it has left the gun is 
easily ascertained by the Boulangé appara tas. 

E ectricity and photograpby have been laid under contribution 
for obtaining records of the flight of prejectiles and the effects of 
explosions at the moment of their occurrence, Many of you will 
recollect Mr. Vernon Boys’ marvellous photographs showing the 

rogress of the shot driving before it waves of air in its course. 
Slectricity and photography also record the properties cf metals 
and their alloys as determined by curves of cooling. The readiness 
with which electrical energy can be converted into heat or light 
has been taken advantage of for the firing of guns, which in their 
turn can, by the same agency, be laid on the object by means of 
range-finders placed at a distance, and in advantageous and safe 
positions; while the electric light is utilised to illumine the sights 
at night, as well as to search out the objects of attack. The com- 
pact nature of the glow lamp, the brightness of the light, the 
circumstance that the light is not due to combustion, and therefore 
independent of air, facilitates the examination « f the bore of guns, 
the insides of shells, and other similar uses—just as it is uscd by a 
doctor to examine the throat of a patient. 

After considering the influence of intercommunication afforded 
by the British Association on science, progress, and the fostering 
of sciencs in Garmany, and ass’stance to scientific research in 
Great Britain, he concluded by saying that— 

The various agencies for scientific education have produced 
numerous students admirably qualified to pursue research ; and at 
the same time almost every field of industry presents open- 
ings for improvement through the development of scientific 
methods. For irstance, agricultural opsrations alone cffer open- 
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ings for research to the biologist, ihe chemist, the physicist, 
the geologist, the engineer, which have hitherto been largely 
overlooked, If students do not easily find employment, it is 
chiefly attributable to a want of appreciation for science in the 
nation at large. This want of appreciation appears to arise. from 
the fact that those who nearly half a century ago directed the 
movement of national education were trained in early life in the 
universities, in which the value of scientific methods was not at 
that time fully recognised. Hence our elementary, and even our 
secondary and great public schools, neglected for a long time to 
— the spirit of investigation which developes originality. 
This defect is diminishing daily. There is, however, a more intan- 
gible cause which may have had influence on the want of appre- 
ciation of science by the nation. The Government, which largely 
profits by science, aids it with money, but it has done very little 
to develope the national appreciation for science by ising 
that its leaders are worthy cf honours conferred by the State. 
Science is not fashionable, and ecience students— upon whose 
efforts our progress as a nation so largely depends—have not 
received the same measure of recognition which the State awards 
to services rendered by its own officials, by politicians, and by the 
army and by the Navy, whose success in future wars will largely 
depend on the effective applications of science, 

he reports of the British Association afford a complete chronic'e 
of the gradual growth of scientific knowledge since 1831. They 
show that the Association has fulfilled the objects of its founders 
in promoting and ditseminating a knowledge of science through- 
out the nation. The growing connection between the sciences 
places our annual meetiag in the position of an arena where repre- 
sentatives of the different sciences have the opportunity of criticic- 
ing new discoveries and testing the value of fresh propoeals, and 
the Presidential and sectional addresses operate as an annual stock- 
taking of progress in the several branches of science repreteatad 
in the Sections, Every year the field of us:fulness of the Associa- 
tion is widening. For, whether with the geologist we seek to write 
the history of the crust of the earth, or with the biologist to traca 
out the evolution of its inhabitants, or whether with the astro- 
nomer, the chemist, and the physicist we endeavour to unravel 
the constitution of the sun and the planets or the genesis of the 
nebul and stars which make up the universe, on every side we 
find ourselves surrounded by mysteries which await solution. We 
are only at the beginning of work. 

I have, therefore, full confidence that the future records of the 
British Association will chronicle a still greater progress than that 
already achieved, and that the British nation will maintain its 
leading positi gst the nations of the world, if it will ener- 
getically continue its voluntary efforts to promote research, supple- 
mented by that additional help from the Government which ought 
never to be withheld when a clear cas3 of scientific utility bas 
been established, 














THe Provuction or Iron 1n THE NortH OF ENGLAND.— 
A summary of the Cleveland Ironmasters’ statistics for the last 
eight months shows that the production cf pig iron in the North 
of Eogland has exceeded that of any previous year except 1894. 
Altogether, 1,923,705 tons were made, as compared with 1,935,223 
tons in 1894, Of Cleveland iron alone 948,315 tons were produced, 
against 925,869 tons, and of hematites, &c., 975,389 tons, againct 
1,009,354 tons. Ten years ago not half the quantity of hematite. 
&2., was produced. It is noteworthy that two-thirds—594,933 
tons—of the Cleveland iron made this year has been exported, only 
299,063 tons being consumed locally or sent inland. Of the hema- 
tite and basic pig, on the contrary, eight-ninthe—&68,831 tons— 
have been consumed locally or sent by rail, and only one-ninth— 
106,558 tons—sbipped, 

THE IRON AND SrTgEL INDUSTRY AND BELGIUM. — The first 
meeting after their return to England of the delegates repre- 
senting the employers’ associations and the trades unions 
connected with the iron and steel industries of the United King- 
dom, who undertook the recent investigation into the economic con- 
ditions of the iron manufactures in Belgium and Germany, was held 
on Wednesday at the Victoria Hotel, Manchester, to consider the 
terms of the report to be drawn up on the subject of the recent 
visit to the Continent. Major Patchett, of the Shropshire Iron 
Company, Wellington, occupied the chair, and the other delegates 
present were Messrs, W. Thackray, Sunderland ; W. H. Glad- 
stone, Wolverhampton ; Parnaby, Consett ; Jeans, secretary. British 
Iron Trades Association ; Winpeny, secretary, North of Eogland 
Conciliation Board ; D. Jones, employers’ secretary, Midland Wages 
Board ; Ancott, operatives’ secretary, and Harris, vice-chairman, 
Midland Wages Board ; Trow, vice-president, and Cox, secretary, 
North of England Iron Trades Wages Board ; J. T. Wright, Dalziel 
Steel Works, Motherwell ; T. Carlton, Cleveland ; Cronan, West of 
Scotland S:eel Wages Board; and Walls, secretary West Coast 
Blastfurnacemen’s Association. The first subject was the recent 
reference to ite mission in the Cologne Gazette and some other Ger- 
man papers, and the following resolution was unanimously passed :— 
“That this meeting of delegates appointed by associations of 
employers and trades unions connected with the iron and steel 
industries cf this country to inquire into the economic conditions 
affecting the manufacture of iron and steel on the continent of 
Earope, having considered the allegations made by the Cologne 
Gazette, indignantiy repudiates the charges made in that journal, 
and instructs the chairman to take such measures as may be neces- 
sary to vindicate the honour of the delegation.” The delogates then 
proceeded to discuss in detail and revise their preliminary report 
on their investigations on the Continent. 


Tue Ucanpa RatLway.—The first 140 miles from Mombasa to 
Tzavo is over a plain with a very gradual rise, covered with mimosa 
ecrab, along which no cuttings or embankments will be required. 
There are very few natives along this section, except on the Ndara 
Hills, the site of an old mission station. This part of the line 
traverses the Taro desert, one of the great drawbacks to a journey 
to Uganda in the dry season, sixty miles of waterless desert having 
to be covered. From Tzavo for another fifty miles to Kibwesi is 
the tsetse fly belt ; it is easy ground, but rather more undulating 
than the first section. The ground is covered with mimosa bush, 
and it is not possible to see for more than fifty yards on either side 
of the road. The engineering difficulties are practically nil. At 
a point forty miles beyond Kibwesi the line branches cff to the 
left of the caravan route, avoiding the station of Machako, and not 
rejoining the road until near K:kuyu, thus avoiding some very 
rough and difficult country which caravans have to encounter. 
Here the line runs over rolling prairie. After the line rejoins the 
caravan route near Kikuyu there is a sharp rise in the ground of 
600ft. in a section of ten miles, This is the first ergineering diffi- 
culty encountered. All this district is 6000ft. to 7000ft. above sea 
level and is very healthy. From tbis pont the railway enters prairie 
and grass land covered with game, but practically uninhabited. 
For a further fifty miles the railway traverses an undulating 
country with no engineering difficulties, At Kidorgoi there is a 
sharp descent of 500ft. From Lake Naivasha 10 Mvlo—450 miles 
from the coast—there is grass land ; then the line enters a thickly 
wooded country with a rise of 200ft. in fourteen miles. Here is 
Eldoma Ravine, the only serious obstacle alorg the route. The 
ravine has very steep tanks 300ft. high, and is 300ft. in width. 
This will neceesitate the construction of a good iron bridge. In 
the next ten miles there is a rise of 1000ft. through the dense 
Sabuyn Forest, in which live some wild people called the Wada- 
robe, Emerging from tke forest at about 150 miles from the 
Victoria Nyatza, the line 1uns to the terminus at Berkeley Bay, 
forty miles distant, on the north-east shore cf the lake, over au 
easy country. The Jimes cays it is intended that the train shall 
take eight days to do the entire journey. It will only run during 
the daytime, and strong permanent stations will be erected at the 
places where the train stops for the night. There are similar 
stations in India, In spite cf statements to the contrary, there is 





no fear of danger from natives, as at any time a party cf twenty 
men can go easily to Uganda without beirg molested, 
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THE STEEL PLANT AT THE EARL OF DUDLEY'’S 
ROUND OAK WORKS. 


THESE works, which formed one of the principal 
attractions to the visitors at the late meeting of the Iron 
and Steel Institute at Birmingham, are among the most 
imp rtant of the metallurgical establishments in South 
Staffurdshire, as they include blast furnaces at the 
adjoining Level works, puddling furnaces, and rolling mills, 
a chain factory, and steel works. The malleable iron 
works, founded in-1857, cover an area of 117 acres, and 
include two forges and mills, the latter with three mer- 
chant bar trains of 16in , 12in.,and 8in. respectively, as well 
8s a Tin. guide mill. About 300 men are employed, the 
produce being mostly merchant iron, of the famous 
L. W. R. O. — Lord Ward’s Round Oak — brand, the 
premier mark in the Staffordshire list. The steel works, 
which were commenced about two years since, and have 
not as yet reached their full development, are planned to 
contain eight basic open hearth furnaces, each of 20 tons 
capacity, of which number three have been built and are 
in operation. The present condition of the works is well 
shown in our illustrations, reproduced from photographs 
taken by Mr. H. B. Whitlock, of West Bromwich, for 
which, as well as for the detailed information following, 
we are indebted to the courtesy of Mr. George Hatton, 
general manager of the works. The melting furnaces, 
22ft. 6in. long., and 11ft. wide inside, are of the usual 
Siemens type. The regenerators are in pairs, specially 
braced, with a clear space under the hearth of the furnace 
of about 10ft., the hearth being carried on a series of 
rolled joists resting on the walls of the regeneratora. 
A separate steel chimney, 100ft. high, is provided for 
each furnace. The gas for the furnaces is generated by 
a battery of ten circular producers, which are water sealed 
and deliver into one main gas culvert. The ashes from the 
producers are removed continuously by a chain conveyor 
running under the fluor along the whole length of the 
battery, whereby they are conveyed to an elevator placed 
at one end of the range, which lifts and discharges them 
into trucks. These producers, as well as the steel melting 
furnaces, have been built to designs supplied by Mr. 
Bernard Dawson. 

The casting bed, which runs along the front of the 
furnaces, is served by a special 12-ton locomotive crane 
made by Messrs. Booth Brothers, of Rodley, having three 
pairs of engines, one for each motion, the details of which 
will be seen in the illustration on page 257, which also 
shows one of the two smaller—5-ton and 3-ton—cranes 
employed in handling ingots and other necessary work in 
this shop, which were made by Mr. Thomas Smith. The 
ingots are cast up to 3 tons weight each. 


The ingots are heated for the rolling mill in three | 


furnaces, two of these being coal, fired with closed ash- 
pits and steam jet blowers under the grates. The third 
is a new form Siemens’ furnace, with a hearth 35ft. long 
and 7ft. wide, built on a curve plan to suit the sweep of 
the hydraulic charging crane, which, as will be seen from 











OAK WORKS, 


CHAIN WORKS—SIDE WELDING FIRES FOR LARGE CABLES 


the illustration, page 265, stands between the heating 
furnaces and turns about a centre pivot, with a radius 
of 25ft., the ingots being charged by the central hydraulic 
engine having a stroke of 10it., which also draws the 
ingot from the furnace and deposits it on the head of the 
live roller train leading to the cogging mill. The slewing 
motion of the crane iseffected by the small engines attached 
to the sides of the framing by means of chain gearing. 

The cogging mill, driven by a pair of engines with 
42in. cylinders and 5ft. stroke, made by Messrs. Galloways, 
Limited, has rollers 32in.in diameter and 8ft. long in steel 
housings, with hydraulic balance and steam-screwing 
gear. A hydraulic. tilter or turn-over gear is fitted to this 
mill, which has also the usual roller gear on the delivery 
side to the hot bloom shear, which will cut blooms up to 
a section of 100 square inches between the limits 20in. 
by 5in., and 10in. square. 

The finishing mill, which is driven by a pair of 
Galloways’ engines, similar in dimensions to those of the 
cogging mill, includes a pair of roughing rollers 30in. in 
diameter and 7ft. long, with hydraulic balance and steam 
screwing gear, and a pair of finishing rollers of the same 
size. A complete live roller train is fitted on both sides 
of these mills, and also a set of skids for carrying the 
bloom across from the roughing to the finishing train. The 
general arrangements of this mill will be seen in the illus- 
figure on page 251, which is taken from the delivery side 
looking back to the steel furnaces. A hot saw 5ft. in 
diameter, cold saws and a massive double cold straighten- 
ing machine complete the mill outfit; an overhead rope 
driven crane being also provided over the hot banks for 
loading. Steam is supplied at 801b. pressure by a battery 
of six Lancashire boilers, 30ft. long and 8ft, in diameter, 
assisted by two boilers placed at the tail of the grate 
fired heating furnaces. The hydraulic plant consists of a 
pair of 18in. engines, 2ft. stroke, coupled direct to four 
4in. rams, which deliver into an accumulator of 30in. 
diameter and 20/t. stroke, loaded for a working pressure 
of 750 lb. per square inch. The total working length of 
the mill, 2 ¢., between the heating furnaces and the hot 
saw, is about 350ft. All of this is included in 
the illustration, where the driving pulley of the hot 
saw is seen in the extreme distance. The cogging mill is 
95ft. from the heating furnaces, and 60ft. from the hot 
shear, the latter being 70ft. behind the finishing mill. 
The illustration looking back from the finishing mill takes 
in the steel furnaces, which are about 50ft. behind the 
heating furnaces. 


There is also a complete electric lighting installation of | 


sixteen arc lamps for the mills and furnaces and about 


| fifty incandescent lamps for the engine houses and boilers. 
This extensive plant, which has been designed for an | 
ultimate output of 1200 to 1500 tons per week, has been | 


carried out under the supervision of Mr. Lythgoe, engineer 
to the Round Oak Works. 

The cogging train and roughing and finishing train 
have been made by Messrs. Taylor and Farley, of the 


WEST BROMWICH 





Summit Foundry and Engineer Works, West Bromwich, 
the large stock of sectional rolls for channels, angles, 
tees, rounds, squares, «c., including flats up to 1}in. 
wide, have also been designed and supplied ready turned 
by the same firm. At the period of the visit of the 
Institute the mill was employed in rolling angle bars for 
bridge construction. The roller gear for the ‘mills, skid 
gear, turnover gear, and hydraulic charging crane 
were supplied by the Lowca Engineering Company, 
Whitehaven ; the bloom shears and their roller gear by 
Messrs. R. Harvey and Co., Glasgow; the mill engines 
and hydraulic pumps and accumulator by Messrs. Callo- 
ways, Manchester, who a!so supplied the boilers. 

The area appropriated to the steel works is abou’ 
thirteen acres, the plant being so arranged as to give a 
straight line level from the heating furnaces to the delivery 
banks, with as little lateral displacement of the work as 
possible. The distance between the finishing rolls and 
the hot saw is sufficient to allow of the production of single 
bars over 100ft. long. The engines are placed in houses 
with glazed sides on one of the long sides of the rectan- 
gular shed covering the mills, while the hydraulic engine 
house, boilers, and roll turning shop are in parallel posi- 
tions on the other side. 

The chain cable factory employs about 200 men, who 
are engaged in the production of chains of all sizes from 
lin. up to 3#in. in diameter, about 3} miles of chain being 
turned out weekly, most of it being for naval use. The 
smaller sizes are made entirely by hand, but in the 
larger ones the links are shaped with a steam hammer, 
the final welding being done, each link separately, in a 
side welding fire, as shown above. A heavier class of 
work even than the largest chain cable is the production 
of mooring chains, an example of which was seen in 
process of manufacture, intended to be about 160 tons 
weight when finished. This has long straight - sided 
links, made from rectangular bars, weighing nearly 
5 ewt.each. These are shaped from straight bars to 4 
mould by hydraulic pressure plant made by the Hydraulic 
Engineering Company, of Chester, the final welding 
being done under a steam hammer. 








Founp.—A eet of working drawings from THE ENGINEER port- 
folio has been found in a railway carriage. The owner can have 
them by applying to our Publisher. 

ARMOUR-PLATES IN THE Unirep States. — The Ackerman 
| improvea Harvey plate and the Wheeler chrome plate were — 
the middle of August, but the test is to be repeated. The results 
of these important tests have not yet been given to the ng 
Subsequent plates on Wheeler’s process will be hardened, one of 
the cementation process, the other by oil tempering, and both wil 
contain higher percentages of chrome. The Ackerman poe bo 

covered with ridges in parallel lines, the idea being that the car t 
| applied will sink into the ridges for a short distance, leaving a = : 
| tough core, and will sink deeply into the plate where the Lies = 
| are made, thereby making a better distribution of the carbon tha 
| under existing conditions. 
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COMPOUND ENGINES, SALTAIRE MILLS. 


We illustrate on e 260 one of a pair of engines by 
Messrs. Cole, Sedat. and Morley, of Bradford, for the 
celebrated Saltaire spinning mills. These engines are 
exactly similar, with the exception that one is a right 
and the other is a left-hand engine. They were put 
down in the first instance with the expectation that | 
they would. be loaded to the extent of 350-horse power. | 
One of these engines was started on June Ist, 1894, 
with its full load, and without any trouble whatever. The 
second engine was started on June 23rd of the same year. 
Both these engines were working for some time without their | 
condensers, as these had to be moved from the large beam | 
engines whose place was taken by the new. The boiler pres- | 
sure, however, was put upon the new steel boilers to 1401b. on 
the square inch. Owing to the alterations in the arrange- 
ment of the driving gear to enable the 
whole of the machinery to be run 
whilst one of the large beam engines 
was stupped, the power was distri- 
buted between the remaining beam 
engine and the two new horizontals. 


is room for two inspectors in one district the work is so arranged 


that one takes boilers only, and in several cases I know he is a 
boilermaker, the other being an engineer taking the engine work 
and filling in his time on boilers, whereas it is seldom a boiler- 
maker becomes usefal to his company in the engine department, 
though some few have become proficient. 

Your correspondents and boilermakers generally may rast 
assured that the managers of insurance companies new pretty 
well what they are abeut in engaging new men, and my experience 
is that if a candidate possesses the essential qualifications they 


| care little whether he is a boilermaker or not. To be an efficient 
| all-round inspector he must have a pra+tical and theoretical know- 


ledge of engines and boilers, and thisis rarely, very rarely, met in 
a new candidate, and here comes the crux of the whole question, 
which I think will be borne out by all the insurance officials, 

A new man is never looked upon as an efficient inspector until ho 
has been about two years at his work, and it is found easier and 
safer to teach an engineer with a theoretical knowledge the 
practical boiler work than it is to teach a practical boilermaker the 





One of the engines was loaded up 
until the indicator diagram showed 
423 horse-power and the other up to 
about 350. Even at this excessive 
load on the engine and without the 
condenser, no trouble whatever 
occurred. After some time the old 
condensers were removed to the new 








engines, and the condensingapparatus 
applied. Messrs. Salt, with reference 
to the way that the engines have run, 
have written to Messrs. Cole, Mar- 
chent, and Morleyas follows: ‘‘ These 
enginessince erection havegiven every 
satisfaction, both in regard to uniform- 
ity of speed and adjustment of work- 
ing parts. All the bearings are ample 
and give no trouble by heating up 
or wear. Though these engines have 
worked with varied loads and under 
different conditions, owing to altera- 
tion in boilers, they have always 
fulfilled all that was required. The 
economy is not yet worked out; but 
from the diagram an excellent result 
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is expected.” 





The dimensions of the engines are 
as follows :—Cylinders, l5in. and 
32in. diameter, 60in. stroke ; boiler pressure, 140; speed, 60 | 
and 82 revolutions; piston rods, 4in. diameter; crank pins, | 
Gin. and Sin.; shaft journals, 10in. and18in.; fly-wheels, 16ft. | 
and 14ft. diameter, for rope driving. Both cylinders are | 
steam jacketted, and a steam jacketted inter heater is placed | 
between the cylinders. We give diagrams which show the | 
distribution of steam. These diagrams were taken with a | 
Crosby indicator. 

The engines recently put in at Saltaire by Messrs. Cole, 
Marchent, and Morley are six in number, replacing the two | 
pairs of coupled beam engines originally erected by Fairbairn. 
The beam engines were altered by Messrs. Hick, Hargreaves, 
and Co. several years ago, and Corliss gear was fitted to them. 
These old engines worked at 30 1b. steam pressure, part of | 
the steam being supplied by two 12ft. diameter Galloway 
boilers. These two beam engines, together with the Galloway | 
boilers, have been entirely removed. The engine-houses which | 
previously contained them now contain each one engine by | 
Messrs. Hick, Hargreaves, and Co., which have been already | 
illustrated in our pages, and another engine by Messrs. Cole, | 
Marchent, and Morley, for pumping the water to supply the | 
surface condensers and the mill. In addition to these, the | 
two engines which we illustrate are put down in another part 
of the mill, one driving the combing and the other the weav- | 
ingshed. There are, thus, two 500-horse engines by Messrs. | 
Hick Hargreaves and Co.; two 400-horse engines by Messrs. 
Cole, Marchent, and Morley; and two 60-horse pumping | 
engines, also by Messrs. Cole, Marchent, and Morley. The | 
two 12ft. boilers have been taken cut, but previously six | 
Lancashire boilers, 8ft. diameter by 30ft. long, capable of | 
working at 150 1b. on the square inch, were placed in the | 
boiler house, alongside the old ones. As an instance of 
saving in friction by the new driving arrangement, we may | 
say that diagrams were taken showing that the friction | 
amounted to about 30 per cent. of the total power; it is | 
calculated that the friction now does not exceed 22 per cent. | 


| 


LETTERS TO THE EDITOR. | 
(We do not hold ourselves ee for the opinions of our | 








| out being egotistical. 


INDICATOR DIAGRAMS OF SALTAIRE ENGINES 


engineering and theoretical work, Even a draughtsman is oftan 
selected in preferance to either, and in two or three years becomes 
most proficient. Bat other qualifications are essential, apart 
altogether from technical questions, He must be patient and 
forbearing, and prepared to sacrifice many personal comforts. He 
must be 3ed of tact and discretion t> an unlimited extent, 
thoughtfal, and fully confident in his own powers and ability witb- 
No, Sir, the inspector’s life is not one of 
milk and boney, beer and skittles, and that he soon finds out. Oat 
of friendship I have introduced a few boilermakers to insurance 
companies ; three or four have remained and become proficient, 
others have failed, and more than one boilermaker has been so 


| woefully disappointed that he has returned to his old love—the 


works, 

Now, Sir, with respect to the ability of boilermakers generally. 
Tae young men in a boilerworks rarely prepare themselves for any- 
thing better than their immediate sphere ; hence they are outrun 
by the young fitters. I knew one first-class works where every 


| apprentice who finished his time with credit was awarded a money 


premium, and out of hundreds of awards I believe only one was to 
a young boilermaker, and, strange to say, he is, and has been for 
over fourteen years, a builer inspector. How many boilermakers 
are there who could answer the following pertinent but simple 
questions :—Why is a boiler shell round ? or why is a sphere the 


| strongest form for internal pressure? How many are there capable 
| of taking fall dimensions of a boiler and puttin 


the same in a 
sketch, such as required for the principals to calculate the pressure 


| from. Workshop experience alone is of little value to an inspector. 


It is the experience under working conditions he has to learn, and 
must learn to be of any service, but there is no reason whatever 
why a boilermaker should not become an expert. There are a few 
on the pinnacle of eminence, but they have attained it by keeping 
abreast with the engineer and draughtsman, and by downright 
hard work, such as few boilermakersa would care to face. No one 
regrets this more than myself, but it is a fact nevertheless, and 
very few have tried more than myself to elevate his fellow mon, 
for even when in the workshop I acted as tator to a number of 
men who saw the error of their younger days. 

To talk of making it compulsory to employ boilermakers as 
inspectors is giving the whole case away entirely. If we want 
to find proof of negligence and ignorance in foreman and master 
boilermakers we need only refer to the Board of Trade reports on 
boiler explosions, and see the number who have been found guilty 
of a and ignorance, Not long ago the two principals of 
one of the oldest boilermaking firms in Lincashire were fined £25 


| each for so weakening a boiler that the farnaces collapsed. 


| Another explosion was due to the maker wrongly fixing the pres- 


BOILER INSPECTORS. 


Sirn,—The Redcar explozion was disastrous in all conscience, 
and no wonder that corr dent t on it and point to | 
what they = think a primary cause or remedy. I have read with | 
interest the ietters anent the same, and your able article on 
‘* Boiler Inspectors,” and would like to say just a few words on the | 
duties and qualifications of insp I was exceedingly sorry to | 
see the Redcar explosion made use of in venting an old—in fact, a 
very old—grievance. To disarm suspicion I would here say I write | 
with over twenty years’ experience as a boiler inspector to a large 
railway company, with one of the oldest inspection institutions, and 
with one of the largest firms of boilermakers in the world. Iam a 
practical boilermaker myself, and am of a family who were and | 
are all exclusively boilermakers; therefore I have no reason to | 
be otherwise than impartial in my opinions. Before considerin 
the suitability or otherwise of any individual or class for the posi- | 
tion of boiler inspector, we had better review the duties of an | 
inspector. 








They are classed or described as ‘‘ Boiler Inspectors” | 
when connected with the boiler insurance companies, but under | 
Lloyd’s and Board of Trade they are called ‘* Engineer Surveyors,” | 
which is a perfectly legitimate and descriptive title, while the | 
former is often close akin toa misnomer. An insurance inspector 
has other duties of a very important character besides the exami- 
nation of boilers—the indication and examination of engines and 
gearing, the inspection of economisers, the supervision of engine | 
construction and repairs, advising on the laying down of additional 
power, and a hundred other duties quite unsuited to the ordinary | 
individual who may have become all that is desirable in a boiler 
shop. These duties are the business of an insurance company, and | 
inseparable from the boiler business, and this being so, the | 
‘‘engineer”—from the fitting or erecting shop—candidate for | 
ins rahip has a greater claim for consideration than your boiler- | 
making correspondents are prepared to admit. | 
I have said the engine and boilerwork in an insurance company | 
are inseparable, Perbaps this is not strictly correct, so far as | 
large towns and populous districts are concerned, as where there 


| I cannot. 
| ing; there are conditions under which it isa _ gaide as to 


| an expert. 


sure; he was found to blame, and fined £15. Yet another was 
fined for ae pressure. In another case a boilermaker 
repaired and sold an old boiler that burst immediately after, he 
fixing the pressure. Two other similar cases may be named. Lots 


| of other cases may be quoted to show that although a boilermaker 
| may be all that is desired in the works, he is not at all suited for 


an inspectorship, 

Now about all the nonsense we hear as regards sounding. Even 
at Board of Trade inquiries we find it tolerated. Your corre- 
spondent may be able to jadge as to ,,in. in thickness in sounding ; 
Very few indeed are the iaspectors who rely on sound- 


whether or not itis necessary to drill or remove brickwork, but 
even then it is not reliable, but the sound is never trasted to by 
Truth is stronger than fiction. I at one time—-I can 
give date and place if necessary—had to meet another inspector 
to consult him, and decide what to do with regard to some aged 
boilers about which there were no visible defects except superficial 
ting; we decided to drill, and had a man placed at our 
disposal, I desired some brickwork taken down. My fellow 
inspector, who had been brought up in a large boiler shop, and 
was a strict believer in sounding, thought it was better to trust to 
his hammer. Hs did so, and marked out three places to be 
drilled, and as he ‘‘ knew all about it,” and was so sure he had 
got the thinnest place, I let him have his way and carried a guilty 
conscience, and we left the man to drill while we went to lunch, 
and when we got back he was still drilling his first hole, which 
was lkin. deep, the plate where sounded and marked resti 
metal to metal on 2 heavy casting. That man has never pete 
to sounding since. Under working conditions sounding is not only 
difficult but entirely different to workshop conditions where there 
is a good metallic surface and the points of support are known, 
and my experience is that not one in twenty trust to sounding, 
except as I have stated. I quite agree with your article in this 
week’s issue that the advocates for boilermakers as inspectors have 
made out a bad case, and give it as my opinion that it is about 





i 
time they woke up to the fact that they are being ont. 
others who have, perhaps, no greater dae to the ns 
themselves, Something has been said about expansion and pe 
traction, The expansion and contraction of a plate {1 inged, 
dished, bent, or welded is ontirely different to that experienced 
under — conditions, where racking strains are set up by th 
two opposing forces, aided by an unbalanced pressure, The plater 
may know what the theoretical coefficient is, but it is of little use 
in practice. In engaging a new man, I believe, it is not so much a 
question, ‘Is he a good man?” as ‘ Will he stop long enough t5 
make a good man!” If he is hard enough to stop twelve months 
he often settles down and becomes proficient, but a great man 
leave it disgusted in three months, and not a few of these ner 
boilermakers, CHALKLINE 

Manchester, Ssptember 9th, a 


Sir,—In reference to the remarks under the above heading in 
your issue cf the 6th inst., you seem somewhat prejadiced in your 
views in favour of trained engineers, and in your endeavour to 
prove them more efficient than the practical boilermaker for pur. 
poses of inspection, use some rather extravagant statements, \ oy 
state, ‘‘ Every man who works in a boiler shop is a boilermaker by 
courtesy.” This is not correct. A practical boilermaker is ong 
who makes boilers ; marking out, plating, and generally complet. 
ing his work, excepting caulking and rivetting. 

I have a number of men in my employ that do this and have a 
thorough knowledge of their work, both practically and theoreti- 
cally, and I can mention if necessary many places I know where 
boilermakers take the boilers right through, A riveter or caulker. 
or a machine man—and the two latter are often labourers—is not 
recognised even in the trade asa practical boilermaker unless he 
has had much experience in repair work, &c., on boilers, which 
would include plating. All-round practical boilermakers are by no 
means extinct, but are still numerous. I[ am in touch now with a 
score of men who are in every way qualified for boiler inspecting 
most of them having had a fair education, and familiar with 
all necessary fittings of boilers, 

You seem to have formed the opinion that a boilermaker's only 
course of inspection would be to examine the boiler with the aid 
of a hammer ; and I should like to say here, while montioning this, 
that the statement that not one boilermaker out of fifty can tell 
with apy approach to exactness whether a plate in a boiler, being 
on its seating, is thick or thin, is in my opinion far from correct, 
and I contend that three out of every four could do this if they 
had had fair experience in such work. I am further of opinion 
that a practical boilermaker who has studied his work and is 
fairly edacated—and of these to-day there are hundreds—vwill 
make a far more efficient and trastworthy boiler inspector than a so- 
called trained engineer. 

Is it not a fact that in most of our large engineering firms 
trained engineers pass through most shops in their little practical 
experience, but make an exception of the boilershop’ There is 
not one in every ten trained engineers who has done any practical 
work in a boiler shop, and a officiates as boiler inspector ; 
and ahs to the remarks of your last week’s article on 
this subject, should take precedence of the boilermaker because, 
I presume, he is deemed to have a little more theoretical know- 
ledge, which every boilermaker so disposed can have with the aid 
of the technical training which is easily procurable, and of which 
scores avail themselves to-day. 

I contend, then, that the boilermaker by self culture and 
practical knowledge combined is far more capable of thoroughly 
inspscting and giving a sound opinion as to the condition and 
safe working of boilers; besides this, very many practical boiler- 
makers, in addition to their shop experiences, have spent many 
years on repair work on all classes of boilers in various parts of the 
country, bsing thus made familiar by actnal experience with their 
weaknesses ; and in no trade can we more appropriately say an 
ounce of practice is worth a pound of theory, such practice also 
making them familiar with all the tricks of the trade used to pass 
questionable work under inspection. 

59, London-road, Grantham, 

Ssptember 9th. 


W. R. Lepa.. 


Sir,—I have read your editorial in this waek’s ENGINEER with 
considerable interest. On the whole, you sum up in favoar of the 
appointment of engineer inspectors as against boilermaker 
inspectors, The modern system of division of labour as stated by 
you practically limits the selection from the lattar class to the 
foremen only, and, as a rule, the latter average higher salaries 
than can be obtained from the boiler insurance companies. Bat 
even then the averaga foreman boilermaker has not the experiencs 
and knowledge now ee by the insurance companies, (ne 
important duty is the indication of steam, gas, and oil engines, and 
also the ability to sketch and clearly describe all types of heavy 
land engines for which the agents obtain proposals for insurance 
against breakdown. On the other hand, it is a mistake to suppose 
that every inspector-boilermaker should be able to desiga a 
boiler and calculate all the stresses and strains, and therefore be in 
a position to fix the pressure to be carried by a boiler under pro- 
posal. This is done by the staff at the head office, to whom he 
sends sketches and og meer of the boiler to be insured, Cer- 
tainly, there are old inspector-boilermakers who joined before 
requirements were a 
eir credit be it said, 


the latterday development and ——— 
who, 


condition of appointment, and to 
have learned to use the indicator. 

Bat I do not find that the staff app>intments are made from this 
class. There may be an exception, but the men who obtain these 
berths are generally engineer inspectors of good theoretical and 
practical knowledge and experience, or they are drawn from the 
managers and chief draughtsmen of engineering works. This fact 
is fairly conclusive to your summing up, and as additional evidence 
must be my apol for troubling you. In favour of boilermaker 
inspectors it may be said that if they have been trained in works 
where a large repairing business is done their experience is usefal 
when repairs are undertaken or, rather, advised by the insurance 
company, more particularly after a collapse of furnace crown or 
flue, or when excessive corrosion or leakage necessitates a patch or 
new plate. EX-SUPERINTENDEN?. 

Saptember 9th. 


EARLY GREAT WESTERN LOCOMOTIVES. 


Sir,—My attention has been directed to a letter upon the above 
in your impression of the 23rd ult., and signed D. H. Littlejohn. 
The writer states, ‘‘ Tae only early Great Western Railway engine 
with 10ft. driving wheels was the Harricane,” but unfortunately 
your correspondent does not give the data, 

With your pormission, Sir, I am a>le to speak with precision 
hereon. I entered the service of the Great Western Railway at 
their Swindon Works very early in January, 1847, When I entered, 
there was standing, in what in those days was called the C shed, 
an engine with 10ft. drivers. I was much interested in her, and 
carefully gathered every scrap of information about her I could 
learn, of which the following is the summary :—She was designed 
by the late Iaambard Kingdom Brunel, and had been through her 
trial trips, but without haviog passengers, and was condemned by 
her d er, and sent back to the shed, not again to go out. A 
very general report met my ears she had most traly attained 
100 miles por hour. I am not certain this was done, with or with- 
out carriages attached. 

I was in the works for six years under the wisest, the ablest, and 
best gentleman it has been my lot to meet with in a long life, 
namely, the late Daniel, afterwards Sir Danial Gooch; but at the 
time I write of Gooch was locomotive suposriatendent, and at 
my entry, the smitias’ work for the first twelve engines, with 
8ft. drivers, afterwards known as the ‘‘ Iron Dake” class, from the 
Iron Dake being the first to leave the works, was just begianing 
to appear in the fitting shop. These engines were of G.0ch’s 





designing, and the smiths’ work for this famous class of engines 
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hi J 1847, 
ing the smiths’ to the fitting shop in January, 1847, 
io on ‘Daniel Gooch was undoubtedly the ablest gentleman 
it bes been my lot in a long life—now close on towards three score 
: — et with. 
and toy goon out the testimonial he brought the Creat 
Ww tern Railway from the father cf the locomotive, the late 
: we e Stephenson ; which, I understand, was the highest possible 
a henson to give, for I think—but ani not quite sure— 
re Rocket made its appearance in 1829, or only some nine- 
rao years before Gooch’s Iron Duke. The drivers of this class 
jeg ine were of opinion they could maintain seventy miles 
py four with an ordinary express train if ‘ Dan’l” 
“ ld allow them; but ‘Dan’l” never would, for anxiety 
jr ermanent care were ever visible on the brow of ‘‘ Dan’l.” 
Not Filone was he the first to take the lead in the world’s 
history for quick travelling, but I am proud in my old days to bear 
witness of bis never-ceasing care to make railway travelling per- 
fectly eafe—as far, of course, as possible for poor human nature 
a pote however, in justice to Stephenson to eay, in 1847 there 
were broad gauge passenger engines of his make and build running, 
and doing most excellent service ; they were not, however, fitted 
with the link motion, but with a peculiar fork gear. Allow me to 
express DY great regret of never seeing Stephenson in the Swindon 
Works. Most of the other leading engineers were frequently 
seen, especially the late Joseph, afterwards Sir Joseph Whitworth. 
Eastbourne, September 5th. R, SHEWARD, 





Sir,—I have read many letters ia your pages of late about 
“E arly Locomotives,” but as each week there is a contradiction of 
the previous information, one does not know what really has been 
done, or what to believe. I have often thought, that if some one 
to be relied upon could get some really authentic information about 
ancient locomotives, good would be done. There are still a few old 
engineers who have actually seen, and in all probability been con- 
nected with the early locomotives, and as much as possible should 
be got from these old and original sources, I would say at once, as 
very soon these men will be like the locomotives, things of the past, 
and then another link is lost. 5 é 

| have very little faith in long letters, as the information appears 
to come from Mr, So-and-So, who remembers hearing a frien = 
that such and such an engine had a large dome on; the trut! 
being that the so-called ‘‘dome” was a high fire-box. And it is 
such assertions that get into print, and in years after cause end- 
lese discussion, as was the case of the Rocket some twelve years 
ogo in your own columns; but I think that was fully settled. 

OF late it has been a question of geared Great Western engines. 
| am waiting for the final outcome of this discussion ; it is not a 
question of who knows the most or who is in favour with the 
different families, but to get the true facts, and no one would 
value them more than myself. 

1 now notice that there is another argument about the 
Metropolitan engine No. 1. Which engine does this refer to’ 
The Great Western type, or the one built by Stephenson’ The 
latter came into my father’s—Isaac W. Boulton—shop in 1865. It 
was asix-wheel engine, four-coupled, outside cylinders l5in, by 
24in., horizontal not diagonal; it had expansion valves, two air 
pamps about 12in, diameter and 12in. stroke, 7ft. gauge of rails. 
About fifteen years ago, a member of the Hornsby’s firm called 
at my father’s works about a locomotive, and whilst passing 
through the shop noticed this engine, and at once recognised it as one 
he had worked on whilst serving his apprenticeship at Stephenson’s, 
and he went with it to London. He said the engine never earned 
the oil put on it; it was intended to convert this engine into a 
narrow gauge, 4ft, 8hin., but it all went for scrap to one of our large 
locomotive builders some ten years ago. Perhaps Messrs. Hornsby 
can give us some information about it. It weighed 32 tons 1 cwt. 
without the boiler. We still have many parts of early locomotives 
in our possession, and also one of ‘‘ Adams’ Expresses”; these 
engiaes were, I believe, designed by the late Mr. Reynolds when 
a popil of Mr. Adams, and the good design and construction spoke 
volnmes, for the engine is working well to-day. 

With referencs to geared locomotives, I may mention that the 
first narrow gauge locomotive was a geared engine, and I think 
my father may ins being pioneer of narrow gauge lines, as his first 
engine was watched with keen interest at the time—1860—as to 
whether such a small engine would be of any practical use or not. 
It had cylinders 5hin. by 12in., 601b. pressure, geared 2 to 1, 2ft. 
wheels, 3ft, 6in, wheel base, 2ft. gauge ; it was running part] 
through a tunnel, 6ft. 6in. high, gradient 1 in 50 and 1 in 76, 
curves 25ft. radius, weight 3 tons 12 cwt. After this came the 
Tiny at Crewe, and then the Festiniog Railway was made. 

Dae Dock, Chester, JAMES WaT? BOULTON, 

September 9th. 


Sir,—The locomotive list given by Mr. Littlejohn, page 239, is 
interesting, and being the cfficial one which was compiled in 
January, 1839, it clearly shows that only one engine, No. 16, was 
‘‘ geared up,” and that only No, 18 had a driving wheel of 10ft. 
diameter. The list contains the point which I raised in my last 
letter, page 239, as to the diameter of the small wheels of Messrs. 
Sharp, Roberts, and Co.’s engines named ‘‘Lion,” ‘ Atlas,” and 
“Eagle.” I have to-day farther examined the tracing of the 
old working drawing from which the engines were built in 1838, 
and itis perfectly certain that the wheels were 4ft., indeed the 
positions of the axle-boxes show clearly that no other sizsd wheels 
conld have been employed. 

Your correspondent ‘‘ Exhibitor No, 88” expresses the opinion 
that it was a pity my collection of Great Western engine drawings 
was not sent to the Railway Appliances Exhibition, but I think 
your readers will a, with me that if the railway company desired 
early drawings to sent they would have forwarded their own 
sats from Swindon, 

Probably the time will come when a complete railway museum and 
library will be formed in London; then I shall have pleasure in 
presenting my own collection to such an institution for the public 
benefit. CLEMENT E, STRETTON, 

Leicester, September 9th. 





Sir,—Particulars of some of the early locomotives on the Great 
Western Railway having already been given, I have pleasure in 
adding the following statement of details of Messrs. Sharp, 
Roberts, and Co,’s engines supplied to the company in 1838 :— 

Copy. 
Sharp, Roberts, and Co., 
Atlas Works, Manchester, 1£38. 
Ps ae of = locomotives for the Great Western Railway. Reference, 


1838 


Lion, No.7 .. 
1888 


Atlas, No.8.. .. .. 

Mingle, Wo. 8.. 2. .2 co co co cc co BOO ; 
Standard passenger engine running on six wheels. Gauge of railway 
ift. 


ft. in. 


Diameter of cylinders 014 
Length of stroke .. .. .. 018 
Diameter of driving wheels .. 6 0 
Diameter of small wheels — 40 
Length of boiler barrel .. .. .. «- 8 0 
Diameter of boiler, inside gen ke ‘ 3 6 
Length between tube plates ceca teen 8 6 
From front of buffer plank to leading centre 319 
From leading to drivingcentre .. .. .. .. 6 3 
From driving centre to trailing centre .. .. .. .. .. 6 9 
From trailing centre to back offrame .. .. .. .. .. 2 8 

. AS 19 1 
From rails to top of chimney 14 3 
From rails to centre of boiler 5 10 
From rails totopofframe .. .. .. 3 10 


In reply to letter in your last issue signed ‘‘ Dami John” —when 
the North Star was built it was fitted with Stephenson’s pattern of 





abs known as fork motion. Theshifting link motion was not then 
invented, ‘The first link motion was fitted in 1842 to the North 
Midland engine, No. 71 in the books of the company, and No. 359 
in the books of the makera, I believe this information has been 
given in me columns before. William Howe’s wooden model of 
the first link motion is now preserved, and can be seen at South 
Kensington, The valve gear on the Haigh Foundry engines has 
been already referred to. 

As I write I have before me drawings of the driving wheel of 
the Ajax, and can confirm what Mr. Stretton has written on the 
subject, D. H. LirrLesoun, 

27, Bank-street, Dandee, September 9th. 





SELF-PROPELLED ROAD CARRIAGES, 


Sir,—I am extremely gratified to learn that you have offered 
the munificent sum of 1000 guineas as a priz3 for the best 
mechanical road carriage. Having witnessed the trials in Paris 
last year and this, and having been interested in the subject for a 
good many years, I venture to point out that it does seem scandal- 
ous that the existing law of this country should prohibit the passage 
of these vehicles along our roade. In no otker country in the 
werld is there a prohibitory law. Bzing largely interested in 
agriculture, I have for several years carried my hay, cultivated 
hops, rolled grass land, carried the produce from the farms to the 
station by traction engines, at about half the sum it would have 
cost if the work had been done by horses. It is quite plain to me 
that there is a very big opening for our mechanical engineors if 
they can construct a small traction engine, capable of drawing a 
van carrying from three to five tons, which would be the greatest 
hoon to farmers, anc much more so than light railways. 

If the proposed new law permitted vehicles to be drawn behind a 
steam ray in the same way as the Comte de Dion attaches his car- 
riages to his small locomotive making no noise or smoke, in which I 
have had the pleasure of riding in France at the rate of 25 miles an 
hour, it would be a great boon. No doubt the new carriage will be 
used very largely by commercial travellers, doctors, &c. But surely 
at this moment, when agriculture is on the brink of ruin, especially 
in Kent, where—for the second year in succession—I do not be- 
lieve, with the exception cf fruit and market garden produce, a 
single crop will be grown at a profit this year, the Legislature should 
include in their new Bill a clause to allow steam or other locomo- 
tives, say, up to four tons in weight, to draw a single conveyance 
behind it, carrying not less than four tosix tons at a maximum rate 
of cight miles and a minimum in towns of three to four. A great 
advantage would be that vans could be loaded and unloaded whilst 
the engine was travelling, whereas, if it is compulsory that the 
vehicle should contain the motive power, it could not. 

East Peckham, near Tonbridge, WALTER ARNOLD. 

Soptember llth, . 





INTERNATIONAL FIRE CONGRESS, AMSTERDAM, SEPTEMBER 
24TH—28TH, 


Sir,—The object of this Congress is to give fire-brigade officers, 
architects, engineers, and insurance officials an opportunity to 
mutually discuss various important questions relating to fire 
protection. 

The meetings will be held on the same lines as those lately gene- 
rally adopted by the learned societies, and special sections will be 
formed for I. Fire Prevention ; II. Fire Combating ; III. Special 
Bailding Construction, 

The General Council of the Congress includes the Datch Home 
Secretary, the Minister for the Pablic Works, the Provincial 
Governors, and the Mayor of Amsterdam. Tre Managing Com- 
mittee has the chief cfficer of the Amsterdam Fire Brigade as its 
chairman, who is ably assisted by the presidents of the local archi- 
tectural and engineering societies. A number of foreign experts 
are serving on this committee, including the following Eaglish- 
men :—Sir Eyre M. Shaw, K C B., Chief Officer Simmonds, M.F.B., 
Toomas Biashill, F.R1.B.A. (architect of the London County 
Council), and Mr, Edwin O. Sachs, who is acting as o1e of the 
honorary secretaries of the Congress. 

A party of British Fire Brigade officers will attend under 
auspices of the National Fire Brigades Union, English architects, 
engineers, and insurance officials wishing to attend should apply to 
Mr, Edwin O, Sachs, 11, Waterloo-place, Pall-mall, S W. 

Epwin O. Sacks, 
E-glish Hon, Sec, Amsterdam Fire Congress, 





THE ROLLING OF SHIPS. 


Srr,—I read an able letter from Col. C E. Bassevi in your issue of 
23rd August last, in which he proves and illustrates how that the 
skin friction in the Hodgett’s a of ship, as compared to that of 
the V-shaped ship, is actually less, and therefore that the resist- 
— to the ship going through the water is on that account also 

ese, 

He continues: ‘‘ It is manifest, however, that this does not hold 
good when the comparison is made with the Hodgett’s ship and a 
ship of the present box-shaped section.” On this point, on con- 
sideration, I think he will agree with me that it would be more 
correct to say ‘‘ does not hold good to the same extent,” as by com- 
paring in a similar manner the sections of the Hodgett’s type of 
ship ard the U-shaped ship the amount of skin friction will be 
found more nearly to coincide, the advantage, however. still rest- 
ing with the Hodgett’s type. 

The writer asks (1) Whether there are any great constructive 
difficulties to bs overcome in building them of large size? There 
are none, and the estimates that have been given by several first- 
class firms of shipbuilders for the construction of such ships of 
large size show that there is practically no extra expense involved, 
if they do not even show that ultimately there will poesibly be a 
reduction, 

The second question : (2) Whether any experiments have been 
made with the yachts to find out their period of roll by making 
them heel over in smooth water? I cannot give the detail of ex- 
periments carried out, as Iam away from home at present, and 
therefore cannot answer the question so exactly as I should like ; 
but of this much I can assure him, with the Hodgett’s typs there 
is nothing amounting to an oscillation set up at all. Hauled down 
to 84 deg. in smooth water, when released, she will return to her 
position on an even keel, and anything approaching an oscillation 
is nipped in the bud by the resistance arising from the shape of her 
bottom. M. T, 

September 2nd. 





THE RAILWAY RACE. 

S1r,—May I +3 out to ‘A Passenger,” with reference to his 
distances, that he is slightly in error? The distance from Carlisle 
to Perth is 150 miles 62 chains—not 151} miles as he gives it—and 
from Perth to Aberdeen 89 miles 65 chains, which is a little under 
the 90 miles as he gives it. This makes the complete distance, 
Carlisle to Aberdeen, 240 miles 47 chains, 

The distances by the East Coast Railway and West Coast Railway 
are so often wrongly quoted, that I thought this scrap of mileage 
might be useful to ‘‘ A Passenger,” as well perhaps as to other of 
your readers, A. ‘WARBURTON, 

September 10th, 








THE INSTITUTION OF CIVIL ENGINEERS. 


SUBJECTS FOR PAPERS—SESSION 1895-96, 

THE Council of the Institution of Civil Engineers invites 
original communications on the subjects included in the following 
List, as well as on any other questions of professional interest. 
This list is to be taken merely as suggestive, and not in any sense 
as exhaustive. For approved papers the Council has the power 





— 


to award Premiums, arising out of special fands bequeathed for 
the purpose, 
List. 


(1) The most economical Methods of Handling large masses of 
Excavation, as exemplified in modern canal construction. 

(2) The Measures necessary for the improvement of Cunal 
Navigatiors. 

(3) The Methods adopted in carrying out large Dock and Harbour 
Works, with descriptions of the Piant employed. 

(4) The Appliances for Dredging and for Removing Rock in 
deep water, with details of the time occupied in the various 
operations, 

(5) The Application of Compressed Air, steam and lL ydraulic 
power to Rock-drills. 

(6) The Construction, Equipment, and Working of L’ght or 
E2onomical Railways of a permanent character. 

(7) The Design and Construction of Railway Carriages, having 
reference to (a) lavatory accommodation ; (4) provision for refresh- 
ments ; and (c) sleeping arrang t 

(8) The Use of Compressed Air in Subaqueous Tannelling. 
(9) Tae Modern Methods of Pamping compared as to cost and 
efficiency. 

(10) The Use of Steel in the Construction of large Water Tanks, 

(11) The Employment of Storege Reservoirs in Irrigation and in 
the Conservation of Rivers. 

(12) The Purification of Sewage by precipitation, filtration, 
electrolytic, bacteriological, and chemical processee, 

(13) The Use of Ash-bin Refuse in towns for the production of 
steam, 

(14) The Purification of large quantities of Water after its use in 
Manufactories, 

(15) The Methods of Enriching Coal-Gas and their effect on its 
calorific and illuminating values. 

(16) The Production and Earichment of Water Gas. 

(17) The methods of conveying and of using Natural Gas. 

(18) The Utilisation of Heat (a) generated in the compression of 
air and other gases ; (b) carried away by stesxm engine condenser 
water ; and (c) contained in boiler-furnace flue-gases. 

(19) The Methods of Condensing Steam by the use of mcderate 
quantities of water. 

(20) The Methods of removing Moisture from Steam, and of 
reducing losses by radiation from steam pipes. 

(21) The Production and Use of Superheated Steam. 

(22) The Theory and Development of the Compound Steam 
Turbine. 

(23) The Recent Developments in Gas Engines and Oil Engines, 
including a comparison of the relative merits of the several Cycles, 
with reference to ‘after burning.” 

(24) The Application of Oil and Gas Engines to tractive purposes 
on common roads and on tramways, and to the propulsion of 
vessels, 

(25) The Dasign and Construction of large Turbines, 

(26) The Methods of Testing the Lubricating Values of Oils, 
Greases, &c. 

(27) The Comparative Merits of Blast and Reverbsratory 
Furnaces, 

(28) The Influence of Carbon on Iron. 

(29) The Magnetic Properties of Iron and Steel. 

(30) Tae Manufacture of Steel for Structural Parposes, 

(31) The Strength of Steel Shafts, Tabes, and Cylinders. 

(32) The Mining of Thin Seams of Coal. 

(33) The Underground Arrangements in Collieries. 

(34) The Influence of Coal-dust in contributing to Colliery Explo- 
sions, 

(35) The Efficiency of Centrifugal Fans for forced draught and 
for the Ventilation of Mines. 

(36) The Drainage of Mines by Pamping and by Tunnelling. 

(37) The Extraction of Metals from their ores by electrolytic 
processes, 

(38) Argentiferous Lead Smelting in Water-jicketed blast fur- 
naces, 

(39) The Methods of Gold-mining in Californie. 

(40) The Occurrence, Production and Uses of (a) Asbestos, (/:) 
Arsenic, and (c) Mercary. 

(41) Aluminium, its manufacture, properties, uses and alloys. 

(42) The Metallurgy of Chromium, Molybdenum, end other rare 
meta's, acd their use in the Manufacture of Steel. 

(43) The design, construction, erection, and working of Mcdern 
Stamp Mills. 

(44) The Machines for Raising Mineral Tailings, as lifting-wheels, 
pumps, dredgers, etc. 

(45) The most suitable Steam-power Equipments for Electric- 
light stations. 

(46) The Utilisation of Electric Lighting Plant during hours of 
small demand. 

(47) The Utilisation of Electrical Energy in the form of heat. 

(48) The Regulation of Electric Pressure in large Lighting 
Circuits, as carried cut at the engine, the dynamo, or the exciter. 

(49) The Theory and Practice of the Transmission of Power by 
Alternating Currents. 

(50) The Use of Electrical Motors for driving machines in textile 
factories and in engineering workshops. 

(51) The first cost, facility, and economy in operation of Electrical 
Traction on Railways with heavy trains and on Tramways. 

(52) The Construction and Working of Electrical Lifts and Cranes. 

(53) The Electrolytic Action of Return Currents in Electrical 
Tramways on gas and water mains, and the best means of pro- 
viding against Electrical Disturbances. 

(54) The most suitable Alloys for the working parts of Pumps 
for lifting corrosive liquids from mines, &c., 

(55) The Methods of Preventing or Arresting the Corrosion of 
Hydraulic Rams of large diameter. 

(56) The Use of the Die Press in workshop operations. 

(57) The Modern Rolling Mills of the United States. 
™ (58) The Appliances used in the Manufacture of Smokeless 

owder. 

(59) The Transport, Storage, and Manipulation of Grain. 

(60) The different Systems of Refrigeration, and of Appliances 
for the Storage and Preservation of Food Produce. 

(61) Brine Pumping and the Manufacture of common Salt. 

(62) The present Limits of Speed at Sea. 

(63) The most recent Types of (2) Passenger and Mail Steamers, 
(b) Cargo Steamers, 

(64) The relative Advantages of Single Screws, of Twin Screws, 
and of Triple Screws in large vessels, 

(65) The use of Electrical Machinery for lighting and the trans- 
mission of power in warships and in the mercantile marine, 

(66) The best Position for torpedo discharging Tubes on large 
vessels, with a fixed direction or trainable. 

Instructions for preparing original communications.—In writing 
these essays the use of the first person should be avoided. These 
should be legibly transcribed on foolscap paper, on one side only, 
leaving a margin on the left side, in order that the sheets may be 
bound. Every paper must be prefaced by an abstract of its con- 
tents not exceeding 1500 words in length. Illustrations, when 
necessary, should be drawn on tracing paper, to as smail a scale as 
is consistent with distinctness, but in no case should any figure 
exceed 6hin. in height. When an illustrated communication is 
accepted for reading, aseries of diagrams will be required so drawn 
and coloured as to be clearly visible at a distance of 60ft. These 
diagrams will be returned. Papers which have been read at the 
meetings of other societies, or have been published, will not be 
accepted. According to the bye-laws every paper presented to the 
Institution is deemed to be its property, and may not be published 
without the consent of the Council. The communications must be 
forwarded to the secretary, from whom any farther information 
may be obtained. There is no specified date for the delivery of 
MSS., as when a paper is not in time for one session it may be 
dealt with in the succeeding one, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address. * ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must 8 AS eo large 
envelope legibly directed by the writer to himself, 


No notice can be taken of communications 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue EuGinzer, or 
questions, should be i name and address of the writer, 
not peomepcty Be cpu yonsseme but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Appress WANTED.—I/f any of our readers can give us the present address of 
Mr. R. F. Anderson, A.M.1.C.B., late of The Esplanade, Ryde, I. of W., 
we shall be obliged. 

G, E, H.- You can obtain a circular from the Board of Trade Marine Depart- 
ment, Whitehall, London, which gives full information. 

J. R.—Jt is quite impossible to say what the electrical leakage may be. 
rp gga depends on the condition of the line, which may vary from day 
to day. 

loNoRAMUS.—There is no way of filling holes in a casting 30 that they cannot 
be detected when the casting is bright. If the surface is to be painted any 
competent man will fill them up. 

Hi. 8. (Boston).—Any speed between 3/t. and Cit. per second may be used 
without much affecting the efficiency of the wheel. For a wheel 18ft. in 
diameter this would give, say, three to six revolutions per minute. But 
higher speeds than this are allowable. Very much depends on the ruling 
conditions, the wide slow-running wheel costing more than a narrower wheel 
running at a higher speed. 

R.— Probably the saving would amount to nearly 50 per cent. Youcan easily see 
that this must be so, as you would exhaust in the one case at 40 lb., and in 
the other at a very much lower pressure You can, nodoubt, make the calcula- 
tion for yourself. The doubtful points are the amounts of the condensation 
which will take place in the engine under the different conditions of work- 
ing. This will vary in every engine in a way which cannot possibly be 
foretold, If it could, then a great step towards the formation of a correct 
theory of the steam engine would be made. 





PLANT FOR NAIL FACTORIES. 
(To the Editor of The Engineer.) 

Str,—I find nothing in Toe EnoIneer concerning nail factories. A 
reader would oblige me very much by kindly giving me the names of 
any good firms where I could find all the necessary plant for a nail 
factory. Corazon. 
August 26th. 





MOSS LITTER AND PEAT FUEL. 
(To the Editor of The Engineer.) 

Sir, —Can - reader give me information respecting the process of 
manufacture of moes litter and peat fuel, makers of machinery, price, 
\e.? Any information on the subject will very much oblige. P. J. 

September 10th. 





FARINA MACHINERY. 
(To the Editor of The Engineer.) 

Str,—Would any of your readers kindly inform me through your valued 
paper what is the latest and most expeditious machinery used in the 
manufacture of farina from potatoes, or where I might obtain informa- 
tion ve the same ? STARCH. 

September 11th. 
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A complete set of Tae Enarvger can be had on application. 

In conseq of the reduction of postage on newspaper to one uniform rate 

for any destination outside the United Ki: , Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Bubscribers paying in advance at these rates will receive Toe ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 

*," The charge for advertisements of four lines and wnder is three shillings, for 
every two lines ds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment neasures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary" and “special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
= are to be addressed to the Publisher, Mr. Sydney White; all other 

ters to be addressed to the Bditor of Tux EncinErr. 
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LONG RAILWAY RUNS. 


Att the world knows by this time that on Monday Mr. 
Webb ran a train from Euston to Carlisle without stop- 
ping. The precise distance is 299} miles. The load con- 
sisted of a guard’s van, two composite carriages, two 
sleeping cars, a composite carriage, and a guard’s van, 
weighing in all 112 tons. The engine was one of the 
smaller and earlier compounds, the Ionic. The train 
started with some of the company’s officers, but no pas- 
sengers, at 8.45 a.m., and reached Carlisle at 2.28 pm. 
The average speed was about 51 miles per hour. This is 
the longest continuous run ever made by a vehicle of any 
kind under any circumstances on land. It may be asked 
of what use is such an experiment, which reminds us of 
the story told of Johnson, who, speaking of a balloon, was 
asked by a lady of what use was a balloon, to which John- 
son replied, that it was of the same use as a baby—“ It 
might become a man.” In other words, he thought that 
there might be a future before the balloon, and in the 
same way we think it is not impossible that long-distance 
runs may in the future play a very important part in the 
conduct of railway traffic. 

The experiment of Monday was intended to impart to 
railway men that certainty which results from expe- 
rience. We have the best possible reason for thinking 
that Mr. Webb did not feel the smallest doubt that a run 
could be made to Carlisle without a stop; but it was 
just as well to prove the soundness of his basis of faith 
by a practical demonstration of its truth. In a previous 
article, speaking of high speeds, we said, it will be re- 
membered, that if a train could run ten or twenty miles 
at the rate of 60 miles an hour, there was no reason 
why it should not run a hundred or more miles with equal 
assurance of safety. In the same way it may be said that 
if a locomotive can be kept going for 100 miles it ought to 
be able to run 101 miles; and if 101, why not 102 miles, 
and so on? Four principal factors are concerned. The 
tender must carry coal enough for the run ; there must be 
a means for picking up water provided; the lubricators 
must be large enough to hold enough oil for the run, and 
the power of burning coal sufficiently fast to keep up 
steam must be maintained. Concerning the first point 
there is no difficulty whatever. Coal was probably burned 
during Monday’s run at the rate of 30 lb. per mile, or for 
the whole run of 300 miles say four tons. This a London 
and North-Western tender will readily carry. The line 
being provided with Ramsbottom troughs, there was no 
trouble about water. Concerning lubricators, we under- 
stand that the Ionic was fitted with extra large oil cups 
on the big ends. But a great deal of lubricating is done 
now-a-days from the footplate, the oil being led by small 
copper pipes to where it is wanted. Even the big ends 
might be supplied in this way by wipers. There are, at 
all events, no mechanical difficulties in the way. 

Concerning the boiler, it is less easy to speak with cer- 
tainty. There are three difficulties to be anticipated. In 
the first place, the tubes may become so choked with 
small lumps of coke that the draught will be much impeded; 
or the smoke-box may be partially filled with fine ashes 
and small cinders, so that the lower rows of tubes will be 
stopped up; or the grate may become clinkered. The run 
to Carlisle shows that all these difficulties may be over- 
come. The accumulation of ashes in the smoke-box 
might be prevented by the Ramsbottom hopper, which 
allows them to fall through. We do not think the com- 
pounds have this hopper, but a steam blower might 
be as readily fitted in the bottom of a locomotive 
smoke-box as it is to a torpedo boat boiler, and 
being used now and then, it would lift the ashes 
and blow them up the chimney. The brick arch does 
much to keep tubes clean, and with the soft blast of 
& compound engine it seems nothing gets drawn into the 
tubes that will not go through. The most serious diffi- 
culty is, no doubt, clinkering. 1n steamships it is neces- 
sary to clean fires every four hours, unless the coal is 
exceptionally good, when they need cleaning every second 
watch, That is, they will run eight hours without giving 
much trouble. But the fires in a marine boiler can be 
treated differently from a locomotive engine fire. It is 
always possible to break the clinker, and even to get 





some of it out while the furnaces are in full work. But 
this is not possible with a locomotive. The most that can 
be done is to drive a dart through the grate, and then the 
clinkers soon run together again. Once the fire becomes 


really dirty, there is no hope of running many more miles. , 


But here, again, much may be accomplished by using coal 
which has been carefully picked over or washed. It is of 
importance that there should be neither lime nor iron in 
the coal the latter is the cause of “ bird’s nesting,” the 
recognised name for the formation of hard rings on the 
tube plate round the mouths of the tubes, which are 
quickly all-but stopped up. We do not hear of any clinker 
difficulty with the experimental train ; but it must not be 
forgotten that great care was taken to provide good coal, 
and all the conditions essential to success. 

It is now beyond question that for some time past there 
has been a demand for higher speeds making itself felt. 
The British public is never in one place without wishing 
to be somewhere else in the least possible time. Travel 
augments in volume by leaps and bounds. The weight 
of passenger trains has increased, and with it the 
necessity for splitting up trains. Expresses are fre- 
quently run in two portions. If a railway company could 
secure passengers enough to fill a train for Liverpool 
only, it would pay the company better to run the train 
from London to Liverpool without a stop than with one 
or two stops. These stops increase wear and tear and 
the consumption of fuel in a very marked degree. Again, 
if at this time of year it was found that a train of, say, 
seven coaches, such as that run on Tuesday, could be ade- 
quately loaded with passengers for Edinburgh only, then 
it would be worth while to send it through to Edinburgh 
without a stop. We have not the least doubt that such 
runs are quite feasible, the engine carrying, in a way 
which we have already indicated in a previous article, 
a double crew. The distance from Carlisle to Edinburgh 
is only in round numbers another 100 miles, and if an 
engine can run for 800 miles without choked tubes, a 
clinkered grate or empty lubricators, it can run for 
another 100 miles equally well ; because it is certain that 
the means taken to prevent clinkering and choking which 
will suffice for 300 miles, must be so efficient that they 
will equally suffice for any run conceivable. In short, 
the engine might keep running continuously until it was 
worn out. Marine engines run for thirty days without 
stopping for a moment, and there is really, under proper 
conditions, no reason why a locomotive might not do as 
much were it necessary. If, now, a run was made to 
Edinburgh, at 50 miles an hour only, the distance could 
be traversed in eight hours, without putting on an 
undue strain of any kind. Recent events have more- 
over shown that an average speed of 60 miles an 
hour is quite practicable with a 100-ton train. At that 
speed Edinburgh would be brought within 6} hours of 
London, which is practically impossible so long as stops 
take place every 100 miles or so. It is quite conceivable 
that passengers enough might be found, especially in the 
late summer and early autumn, to load at least one train 
every day for the continuous run. It would be very 
pleasant to leave London, say, at 5 p.m., dine comfort- 
ably en route, and reach Edinburgh at midnight, in good 
time for an adequate night’s rest. Again, we may con- 
sider how much the American mails vid Cork might be 
accelerated. Let the mail run straight throngh from 
Euston to Holyhead, 263 miles, at 60 miles an hour. 
This would occupy, say, 44 hours. Transhipping the mails 
and passengers at Holyhead and Kingstown, and crossing 
the channel, would take four hours more. If another four 
hours were allowed for the run to Cork and putting the 
mails on board the mail steamer, we should have the 
whole operation efiected in 124 hours, instead of which it 
now requires 10} hours to get from Euston to Dublin 
only. Or take the Milford Haven and Waterford service 
to the South of Ireland. Milford is 273 miles from Pad- 
dington. The Irish train leaves Paddington at 5.45 p.m., 
and reaches Milford at 1.30 a.m., taking nearly six hours 
to make the run, including many stops. If the distance 
was traversed without a stop at sixty miles an hour, 
Milford would be brought within 4} hours of London. It 
is useless to talk of the Waterford and Milford boats, 
because although very comfortable they are very slow, 
pounding across at about 13 knots. But a determined 
effort was at one time being made, it seemed, to make 
Milford a Transatlantic station. The continuous run 
would place Milford on a par with Liverpool—at all events 
as it is now. 

We have no reason to think that very long continuous 
runs will be wanted in quantities, in this country at all 
events. But we believe there would be a demand for 
them under certain conditions and at certain seasons of 
the year, and that they might do excellent service by 
accelerating mails seems to be beyond question. So also 
let us suppose that Milford became a port of call, or 
even of arrival and departure for Transatlantic steamers. 
Special trains might be run the whole way without a 
stop, just as special trains are now run to Southampton 
by the London and South-Western Railway Company. 
Taking these things into consideration, then, it will be 
understood that Mr. Webb’s record run is by no means to 
be regarded as a useless bit of bravado. Mr. Webb 
seldom does anything without a purpose, and we are 
quite certain that he has had an adequate object in view 
in making Monday’s run. After all, it is a question of 
money—can long runs be made to pay? We think they 
can under certain conditions, as we have indicated. The 
mechanical difficulties can be overcome, at all events, 
and it is something gained to be able to say this with 
certainty. 


THE INFLUENCE OF PICKLING ON IRON AND STEEL, 


One of the minor topics discussed at the International 
Conference of the standardisation of methods of testing 
materials of construction recently held at Zurich, was the 
curious effect produced by pickling iron and steel gcods 
in dilute acid, such as is used for cleaning the metal 
preparatory to coating it with zinc in the ordinary 
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process of galvanising. In view of the fact that although 
the nature and cause of the phenomenon are now known, 
yet the extent to which it has a practical significance is 
not fully ascertained, it may be of interest to trace the 
progress in investigation which has already been made, 
and the gaps which still remain to be bridged. 

It has long been recognised by wire makers that iron 
and steel wire becomes brittle when pickled with dilute 
acid to remove the scale of oxide formed on annealing. 
It has also been established that this brittleness slowly 
diminishes with lapse of time without special treatment 
of the wire. The credit of first studying this curious 
effect is due to Johnson, whose research was published in 
1875 in the “ Proceedings” of the Royal Society. 
Johnson found that not only do dilute sulphuric and 
hydrochloric acids act thus, but also a solution of caustic 
soda produces a similar effect. Nitric acid, on the other 
hand, while attacking iron strongly, does not cause brittle- 
ness. Iron can also be made especially brittle by causing 
it to serve as a cathode, with water as the electrolyte; 
when used as an anode, however, it is unaffected. Any 
idea that the brittleness could be caused by a corrosion 
of iron in the ordinary sense—i.e., oxidation—is dispelled 
by this observation, inasmuch as the iron, when acting as 
cathode, and therefore unattacked, becomes brittle, and 
when acting as an anode, and therefore oxidised, does not 
suffer this alteration. A further step was gained by the 
discovery that iron which had been made brittle in the 
manner described evolved gas when immersed in warm 
water. On keeping the iron until its brittleness had dis- 
appeared, this evolution of gas no longer took place—a 
result still more quickly attained by heating the treated 
metal. These observations have been repeated by Hughes 
and Biidecker, the former showing in addition that iron 
is unique among metals in respect of this property, and 
that brittleness is particularly easily acquired by iron 
exposed, in contact with zinc, to the action of an acid. 
From a consideration of these facts, it is evident that 
the cause of the brittleness observed must be the absorp- 
tion of hydrogen by iron. Hydrogen thus occluded or 
alloyed with the iron escapes slowly at the ordinary 
temperature, and rapidly on heating. The absorption 
appears to be capable of occurring only at the moment 
of liberation of the hydrogen; the gas previously pre- 
pared and brought into contact with iron displays no 
tendency to alloy therewith. 

Several questions now present themselves for solution. 
These include the influence of the quality and com- 
position of the iron or steel; the influence of the size and 
shape of the cross section of the test piece of metal 
exposed to the action of nascent hydrogen; the possi- 
bility of the rusting of iron—in which, as is well known, 
the production of hydrogen may take place—causing 
brittleness in the mass of unattacked metal; the prac- 
tical significance of this brittleness in relation to the 
strength of structural iron of all kinds. Certain experi- 
ments have already been carried out in order to settle 
some of the points here raised; the gist of the results 
obtained may be briefly given. 

The increase of brittleness is greater the smaller the 
cross section of the iron, pickled or otherwise, exposed to 
the action of nascent hydrogen. In the extreme case 
presented by wire, toughness—as measured by a bending 
test—-may be reduced to a third of that of the untreated 
wire. A similar effect is produced when iron is exposed 
to the atmosphere, especially if it be protected from actual 
rusting by contact with zinc; thus with goods of light 
cross section, more mischief may be caused by the non- 
visible influence of rust than by the visible corrosion due 
thereto; and, if the bull may be forgiven, still greater 
harm may be produced by rusting which does not take 
place. Only one definite conclusion has yet been reached 
regarding the influence of the composition of iron an 
steel upon the tendency of the metal to become brittle by 
absorption of hydrogen. It appears that a high content 
of silicon is antagonistic to the occurrence of this change ; 
thus cast iron rich in silicon, i¢., the very dark grey 
variety containing almost the whole of its carbon as 
graphite, is not apt to become brittle, and steel springs 
containing 0°75 per cent. of silicon have exhibited greater 
indifference than has metal of normal composition. 

The facts that brittleness caused by hydrogen is only 
well marked in goods of small section, and disappears by 
efilux of time, explain how it is that but few failures of 
structural iron and steel are to be attributed to this par- 
ticular cause. Steel springs which have been pickled, 
and wire haulage ropes which have been in frequent con- 
tact with acid mine water, have afforded the commonest 
instances of breakage from acquired brittleness. Whether 
long exposure of articles of heavy section, e g., rails and 
girders, to weathering and corrosion, can appreciably 
affect their toughness is a matter for further experiment ; 
any experiments of this kind should preferably be con- 
dacted with the metal in contact with zinc, so that no 
mere corrosion may take place and constitute a disturbing 
factor in the observations. The tests that have already 
been made at the Berlin Government testing station were 
carried out in the following way. Leaden tanks in 
wooden frames were filled with dilute sulphuric acid 
(1 : 100), and the iron test pieces immersed therein, direct 
contact of the iron with the lead being prevented by 
resting the former on wooden boards. In order to pre- 
vent corrosion of the iron by the acid, the end of each 
test-piece was cast into a zinc block. This device proved 
perfectly successful, hydrogen being freely evolved from 
all parts of the surface of the iron, while only the zinc 
was attacked. The time during which the test-pieces 
were thus exposed was seventeen hours, but in view of 
the slight effect with thick samples, the period might well 
be extended in future trials to forty-eight or sixty hours. 
After exposure in the manner described, the samples 
were well washed with running water, allowed to lie for 
a short time in lime water, and tested as soon as possible, 
so that the “ brittling”’ effect might not have time to 
diminish. Asa result of the tests that have been made 
up to the present, it appears that the tensile strength of 
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should be specially directed to bending and torsional 
tests. 


A CURIOUS BOILER EXPLOSION, 


For many years the explosion of a steam boiler was 
generally attributed to occult causes, and volumes of 
theoretical disquisitions have been written defining the 
nature of these causes. For a period of at least twenty 
years, however, these views have been rejected as utterly 
unsound ; and but one cause has been used to explain all 
and every boiler explosion. This has been summed up in 
a few words. A boiler explodes because it is too weak to 
withstand the internal pressure. Now while we do not 
dispute the substantial accuracy of this statement, we 
submit thai it is much too general, and that it after all 
leaves us much where we were. As a rule, explosions are 
due either to weakness brought about by corrosion, 
straining, or overheating; the latter being caused 
either by shortness of water or deposit in some form 
on the plate. But it is impossible for us to shut 
our eyes to the fact that explosions do now 
and then occur which are extremely puzzling, and 
the cause of which it is not at all easy to find out. One 
of them has been made the subject of a Board of Trade 
inquiry, and the facts are very curious and interesting. 
The Board of Trade inspectors who have inquired into 
the case and reported upon it, have framed a theory to 
explain the catastrophe. But it must be remembered 
that Board of Trade inspectors seem to be in a manner 
bound to find an explanation of all explosions, and their 
theory must be taken for what it is worth. We think 
we can show that it is worth very little. 

The explosion took place at Balbardie Colliery, Bath- 
gate. Two men were killed, and one severely scalded. 
The boilers which exploded were two out of a range of 
six boilers at the pit head which supplied steam to the 
winding engines, pumping engines, and dynamos. They 
were numbered 1 to 6, commencing at the left-hand 
boiler when facing the furnace ends. The whole six 
were boilers of the cylindrical egg-ended type, externally 
fired, with a flash flue passing along the bottom direct 
from the furnace to the chimney stack. They were of 
slightly different dimensions and varied in details of 
construction, as well as in age and date of erection. 
No. 2 boiler was 5ft. in diameter and 27ft. long over all. 
The shell was formed of seven courses of plates jin. 
thick, lap-jointed and single-riveted throughout, with 
rivets jin. in diameter, and about 2in. pitch. The ends 
were made up of six segments of plate and a crown plate. 
No. 3 boiler was 5ft. in diameter, and 30ft. long over all, 
but otherwise was similar in its details to No. 2. 

We need not concern ourselves with the other boilers. 
They were all very much alike, and such as may be found 
at almost every colliery in the kingdom. The explosion 
was very similar in character to that which took place at 
Redcar, and seems to be almost normal to batteries of 
egg-ended externally-fired boilers. Nos. 3 and 4 gave 
way, and it could not be definitely ascertained which 
boiler exploded first. These two boilers parted asunder 
at circumferential seams, the ends being blown in 
different directions and to a considerable distance by the 
force of the escaping steam. The ruptures occurred 
entirely in the line of the rivet holes, and did not extend 
into the plates. The bursting of these two boilers wrecked 
the whole bench, but the only other boiler which was 
seriously injured was No.2. It was hoisted into the air, 
fell on No. 1 with its ends reversed, and spiked itself on 
the safety-valve or other projecting point. It further 
exhibited a transverse crack in one of the plates on the 
under surface. So far there is nothing remarkable. Our 
readers will no doubt at once attribute the accident to seam 


battery had been in good order no explosion could have 
taken place. Now, as a matter of fact, the Board of Trade 
Commissioners found that the whole battery was in ex:el- 
lent condition. They say: ‘‘ The whole of the boilers were 
properly constructed, were of good material, and were strong 
enough to stand the pressure at which they were worked. 
The boilers were at the date of the explosion in a good, 
safe, and efficient working state, so far as they were 
themselves concerned. The boilers themselves were 
properly worked, and were worked at a proper and safe 
pressure of steam, and in the working no necessary pre- 
caution was in our opinion omitted. The working of the 
boilers and their arrangement under steam were entrusted 
to competent persons, who showed proper care and skill 
in such working and management.” From this it 
appears that the boilers ought not to have exploded. 
They were strong enough to withstand the ordinary 
working pressure. That pressure was not exceeded, and 
there was plenty of water in the boilers, and no over 
heating. It is clear that none of the normal explanations 
will meet the case, and as the explosion was unusual, an 
abnormal cause had to be found for it. Summed up in 
a few words, the Board of Trade explanation is, 
that the explosion occurred because a couple of 
brick pillars had wasted away, and allowed No. 3 to 
break its back. Quoting again from the Board of Trade 
report, ‘‘ The boilers were supported by brackets varying 
very much io number, resting upon the dwarf walls 
which divided, or, rather, formed their flues, but in addi- 
tion to these brackets they each rested presumably upon 
three brick pillars built up in the centre of their respec- 
tive flues. We say presumably because no traces of a 
third pillar were found after the accident in the case of 
boilers Nos. 2 and 4.” 

‘The position of these pillars is indicated in the draw- 
ings which accompany the report. They appear to have 
been very small, probably about one foot square. We 
are not told anything of the position of the brackets. 
But in a perspective view of the débris we see that one 
of the boilers which has been heaved out of its seating 
is provided with four cast iron brackets of the usual type, 
spaced at equal distances along one side. No doubt 
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All that can be gathered from the report is that 
they had brackets, but how many or how disposed 
we do not know. It seems true, however, that the 
boilers were carried to a very considerable extent by the 
brackets, and it is not clear that the brick pillars ever at 
any time gave much help. So far as can be seen, they 
are much like temporary props, put in to support the 
boilers while the seating walls were being built up to the 
brackets, and those props were not subsequently removed, 
We may add that to carry boilers on small brick pillars 
in this way is very unusual. It is but fair to the Board of 
Trade Commissioners to let them state their own ex. 
planation of the explosion in their own words. The 
explosion occurred on the 19th February, i895, and two 
theories were put forward, the second of which depends 
on the keen feost of the period for much of its force. The 
ficst theory was that boiler No. 2 had given way at the 
second plate from the back, which showed itzelf after the 
accident to be cracked ; that, without resulting in explo- 
sion, this defect admitted the water under steam pressure 
to rush out with great force; that this rush of water and 
steam enka te brick division wall between boilers 
Nos.2and3,and thereby withdrew support from boiler No. 3, 
which, breaking its back, exploded itself and caused the 
same thing to happen to boiler No. 4, and thatthe twoexplo. 
sions together wrecked without exploding the remaining 
boilers. The other theory was presented by Mr. Munro, en. 
gineer of the Scottish Boiler Insurance Company, in which 
the boilers were insured. He thought that there had been a 
latent flaw in No. 8 boiler, which, succumbing to age and 
possibly to the excessive contraction and expansion occa- 
sioned by the severe frost, finally gave way and caused 
the explosion of No. 3 boiler, which also set off No. 4, 
The commissioners say :—‘‘ Upon a careful consideration 
of the evidence and of the remains of the boilers, we 
find ourselves unable to accept either of these theories. 
We think that the true cause of the explosion was that 
the brickwork supports of boiler No. 3, whatever they 
may have been originally, had been neglected and had 
become insufficient; or more particularly that one or 
more of the central pillars had become disintegrated by 
the excessive heating, and in that condition, whether 
further affected by the frost or not, had ceased to support 
the boiler where it most needed support, and that the 
boiler, consequently sinking amidships, broke asunder 
at the joint of the plates, causing the explosion and 
bringing about the same result in No. 4 boiler and wreck- 
ing the whole bench.” 

We do not know what the evidence was, because it is 
not reproduced in the report; but so far as that document 
is concerned, it fails to convey any conviction that the 
Commissioners arrived at the true cause of the accident. 
In the first place, as far as No. 3 boiler is concerned, the 
pillars are shown in their places; while as regards No. 4, 
two pillars ara shown where they ought to be, under the 
front half of the boiler, while a memorandum on the 
drawing of the other half of the boiler says, ‘‘ Position of 
pillars of this not ascertainable.” It appears, then, either 
that the pillars were certainly present, or that no evidence 
that they were not was available. In another portion of 
their report the Commissioners say that the boilers had 
not been thoroughly examined for nineteen months :—- 
‘‘ No one can speak to any real inspection of No. 3 boiler 
since the insurance company’s visit in June, 1893, and 
apparently it did not occur to anybody to examine the 
brickwork supporting the boilers. This might well have 
become disintegrated at a comparatively recent period, 
and we are of opinion that it had become disintegrated, 
and that the consequence was this fatal accident.” 
We have here pure assumption; there is absolutely no 
evidence that the boiler had ever depended to any extent 
on the back pillar for support. There is no evidence 
that the saddle brackets were not sufficient to carry the 
boilers. There is no evidence that the pillars did not 
support the boilers at the time of the explosion as 
effectively as they had ever done at any tims. Again, we 
are told that No. 3 exploded first, but as we have already 
stated, the explosions were practically simultaneous, and 
there is not a scrap of evidence to show whether No. }} 
did or did not burst before No.4. It is odd that No. 3 
should be given the precedence by the Commissioners, 
seeing that there was no doubt that the brick pillars 
were in place. It remains then to be proved that the 
pillars were not doing their duty as well as they had ever 
done it in the case of No. 8, and it also remains to be 
proved that the pillars ever had carried any considerable 
portion of the weight at all. Furthermore, it is more 
than probable that on the hypothesis of the Com- 
missioners the pillars had done no good for months, why 
should the boiler be no longer able to do without them? 
But we shall no doubt be asked, if the explosion was not 
brought about in the way suggested, how was it caused ? 
We are not in the same position as a Board of Trade 
Commission ; we are not in a manner bound to give an 
explanation, and we have therefore no hesitation in saying 
that we really do not know why the explosion took place. 
There is, however, a very suggestive fact which the Com- 
missioners have either entirely overlooked, or to which 
they have attached no importance. On the drawing of 
the boilers, the place where the feed pipe entered each is 
denoted by a small circle and a letter. It is a very 
common practice to feed boilers such as these from 
the top. The main feed pipe runs across the battery 
parallel to the steam collecting pipe, and a vertical branch 
descends from this nearly to the bottom of each boiler. 
Now, in No. 4, the transverse seam rip with which the ex- 
plosion of that particular boiler began is within 6in. of the 
lower end of the feed pipe. In like manner the seam 
rip in No. 8 is within lft. of the feed pipe. It is, in fact, 
in the seam nearest to the feed. But this is not all. 
We are told that boiler No. 2, which was blown out of its 
seat, showed a crack on the lower surface 20in. long and 
open to the extent of jin. The locality of the crack is 
marked on the drawing, and it is almost directly under 
the orifice of the feed pipe. We leave our readers to 








similar brackets were fitted on the other side. About the 





the metal is unaffected, and in future, therefore, attention 


other boilers it is impossible to speak with certainty. 





draw the very obvious conclusions which suggest them- 
selves. 
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A few words remain to be said. The Commissioners 
having made up their minds that the explosion was 
prought about as we have said, give a long judgment, 
which amounts to the statement that, by insuring with a 
reputable boiler assurance company, a steam-user does 
not divest himself of responsibility. It appears, indeed, 
that nothing which the steam-user can do will enable him 
to escape. If he knows nothing about boilers, and leaves 
all to the insurance company, it seems that he has no 
pusiness to own or use & boiler unless he is himself com- 

etent to inspectit. If he is competent, and an explosion 
occurs, he is more than ever blameworthy. In the case 
under consideration, after admitting that all possible pre- 
cautions had been taken by the proprietors, the Com- 
missioners wind up by saying:—“ We think that blame 
does attach to the owners. The measure of blame is so 
slight that we do not think it necessary to impose any 
penalty upon the owners, but we order them to pay a 
sum of £42 to the Board of Trade towards the costs and 
expenses of the inquiry.” It is decisions like this, essen- 
tially arbitrary and dogmatic, that have given cause for 
the growing demand for the reorganisation of the marine 
department of the Board. 


~+e4 


IMPROVING TRADE, 


Tue trade of the country is undoubtedly improving. A 
more hopeful note was struck at the close of the first half of 
the year. Up to that date, although there were signs of a 
waking up here and there, the general outlook was not 
encouraging. July, however, brought a better state of things, 
and the Board of Trade return for August accentuates the 
improvement. This applies both to imports and exports. 
While last month’s imports exhibited an advance of those for 
August, 1894, of £2,972,784, the total imports for the expired 
period of this year show a decreace of £1,039,524. The 
striking antithesis of these figures tells its own tale. The 
rebound which trade there shows is confirmed when we 
turn to the export figures. These show a net increase on 
the month, of £1,900,255, and on the eight months of 
£3,295,246, as compared with the figures of 1894. A gratify- 
ing feature of the return for August is that it applies equally 
to textile and to fron and steel manufactures. Even the cotton 
trades have felt an advance in several of their specialities, 
and yarns are much better. The exports of coal have also 
largely increased, which appears to indicate that foreign 
manufacturers are participating, to some extent, in the 
improved trade. There should now be some prospect of more 
work for the miners in Yorkshire, for notwithstanding the 
statements made by miners’ leaders that trade is good, there 
are several thousand colliers in that district who are out of 
work, while in many instances employment cannot be given 
for more than half a week, and indeed in the thin seam col- 
lieries there is even less work than that. It is quite true 
that a large quantity of coal is being brought to bank, 
but with prices low the average earnings are small, and 
they are scattered over so many more miners than the 
work requires, that there is very little to take home at the 
week end. The modern miner is a most docile member of 
his trade union, and he bears with marvellous equanimity 
the reduced wages now given him through crowded pits and 
diminished work. He finds his compensation in a great deal 
more “ play,” and he clings to the delusion that if he can 
only keep up “ playing ” one-third or one-half the week the 
value of coal will ultimately rise, and with it the value of his 
work. The tendency, however, is all the other way. There 
is not the remotest prospect of more wages being paid in the 
Yorkshire coalfield, and it is perfectly certain that if York- 
shire coal could be brought to bank on anything like the 
terms in which it is raised in the North, there would be better 
times both for colliery shareholders and coalworkers. In 
spite of the complaints that are made in colliery villages and 
the large number of men out of work—estimated to be at 
least 10 per cent. of the whole mining population of York- 
shire—Doncaster week has been as freely enjoyed by the 
miners as ever. Of all workers in the country there are none 
of more decided sporting proclivities than the Yorkshire 
collier. If he has a shilling left in his pocket he will get to 
Doncaster by hook or by crook to risk it on the horse he has 
selected to see come down the straight to victory. 

DONCASTER RACE WEEK, 

THE railway companies responsible for the conveyance of 
passengers to and from the historic Northern Meeting have 
had their hands full this week. Only those who are intimately 
acquainted with our great trunk lines can in auy way form 
an idea of the magnitude of the arrangements involved in 
the preparation for and the working of the huge traffic 
which flows into Doncaster during the principal race 
gathering of the year. Some seven or eight of our important 
railway companies run special trains into the station, or 
adjacent specially-provided disembarking or embarking places, 
during the four days of the races; and when we consider the 
vast number of people that are conveyed, necessitating the 
running, in excess of ordinary trains, of hundreds of 
“specials,” composed of from a dozen to a score or more 
carriages each, some conception may be formed of the 
immense care and vigilance which require to be manifested by 
the officials and staff in coping with such traffic. Over nine 
hundred trains of all kinds concentrate at Doncaster on 
race-days. The trains arrive with commendable punctuality, 
and immediately they are unloaded are marshalled, engines 
turned and attached, and all placed in suitable positions for 
departing with equal punctuality at night. The men in 
charge of the trains, with the whole of the staff generally, 
are provided by the companies with their meals on the spot, 
and are thus always ready for any emergency. We can 
readily understand that the elaborateness of the arrange- 
ments must mean the employment of a large inspecting 
staff, well drilled into the intricacies of railway working, and 
of a considerable number of extra or spare engines to cover 
exigencies, additional return trains, &c., which may arise. 
At no other time in the year can there be found such 6 
collection of the finest and most modern locomotive engines 
in the country as at the Doncaster September Meeting. 
Prominent amongst these this week have been several of the 
new engines designed and built at Gorton Works by 
Mr. Harry Pollitt, locomotive engineer, Manchester, 
Sheffield, and Lincolnshire Railway, for the London 
Extension. They have been specially built for the hauling 
of heavy trains at high speed, and the running by them of 
the Doncaster Race trains was a fine opportunity for testing 
‘the merits of these huge machines, 
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The Management of Dynamos. By G. W. Lummis-Paterson. 
London: Crosby Lockwood and Son, 1895, 


Ir the word dynamo be held to exclude alternators, 
and to mean continuous current generators, the title of 
this book is correct, but that distinction is not yet gene- 
rally recognised, and the several peculiar features of alter- 
nators, to say nothing of the elementary principles em- 
bodied in them, are not to be learned from the present 
volume. The omission is very natural, and the subject of 
alternate current machinery might well be dealt with in 
a similar manner. But without extending the theoretical 
ground which is necessary for the intelligent manage- 
ment of coatinuous current dynamos, a chapter might 
have been added on motors. Hints on the care of 
brushes, bearings, commutators, &c., would be equally 
applicable, and the value of the book would be mate- 
rially extended. Asis usual in works of this kind, the 
first part is occupied with theoretical principles. There 
is no help for it but to rush through the elements 
of dynamic electricity and magnetism, and the unsatis- 
factory task is performed by the author as well, perhaps, 
a3, under the circumstances, it is possible. A careful 
student of this book, if he has no other guide, will have 
a knowledge of @ peculiar kind, and if the management 
of dynamos is his duty, he may be able to perform it 
satisfactorily; but it will be surrounded by many 
mysteries, for the explanation of which a handbook of 
209 pages is too short. The diagrams are numerous, and 
are of the black-board type. One of them, representing 
the “ right-hand ”’ rule for remembering the polarity ofa 
solenoid, is ambiguous in its simplicity, since it is 
impossible to say whether it is intended for a right- 
handed or left-handed coil of wire. Rules for connect- 
ing compound dynamos in parallel are clearly given, 
and it is necessary that a man in charge of 
such machines should understand the reason for the 
cross connections ; but it is difficult to decide at what 
point the line should be drawn in describing the per- 
manent arrangement of the plant. He should havesome 
idea of the inside of an armature, but need he know how 
to build a foundation? The book may be confidently 
recommended, and we hope that its readers may practi- 
cally experience only a small number of the troubles 
wag the author describes, and for which he prepares 
them. 


Tabellen iiber die Blechdicken und Durchmesser der Flamm- 
rohre von Dampfkesseln. VonG.EcKERMANN. Sm. 8vo. 
Hamburg: Boysen and Maasch. 1895, Price two marks. 


In the fundamental data for the calculation of the 
dimensions of new boilers issued by the International 
Union of Steam Boiler Inspectors at Hamburg, the so- 
called Hamburger Normen of 1892, tables are given 
showing the thickness required for plates of fur- 
nace tubes of given lengths, diameters, and working 
steam pressures upon the basis of a formula due to 
Professor C. Bach which is given in the preface. The 
number of values given in those- tables is, however, 
limited, and practical experience has shown the necessity 
of extending them so as to cover all the sizes in current 
use. This work, an extremely troublesome one, owing to 
the complicated character of the formula, has, at the 
request of the meeting held at Milan in 1893, been under- 
taken by the author, who is chief engineer to the Ham- 
burg Boiler Inspectors’ Society, assisted by Mr. F 
Prohmann, of the Hamburg Technical School. The 
results are exhibited in tables of a very simple form, 
giving by inspection the maximum diameter permissible 


for furnace tubes, for given steam pressures, length of | - 


ring, and thickness of plate. The latter are given at 
half millimetre intervals from 7 to 20 millimetres and 
the pressures at half atmospheres from 1 to 15 atmo- 
spheres; the values in each table being computed 
separately for lap jointed and welded seams. The work 
has been very well done, the printing being clear and 
the tables very easy to read; so that although they are 
primarily intended for continental use, they are likely 
to be serviceable to mechanical engineers in this country 
who may have to work in metrical dimensions. 








THE RUSSIAN TORPEDO BOAT DESTROYER 


SOKOL. 


On Friday, the 6th inst., the torpedo boat destroyer Sokol, 
built by Messrs. Yarrow and Co., for the Imperial Russian 
navy, ran her official speed trials at the mouth of the Thames. 
We mentioned the remarkable preliminary run of this vessel 
in our issue of the 30th ult., the results of which proved 
the vessel to possess powers astonishing even in this age of 
eclipses. The trials were conducted with the utmost exacti- 
tude in the presence of various Russian naval officials, whose 
zeal certainly admitted of no possible question concerning the 
results obtained. The Sokol, in appearance, strongly resem- 
bles the Hornet, but she is in reality 10ft. longer, and con- 
sequently has finer lines. She has four funnels disposed 
similarly to those of the Hornet, the boilers for which they 
serve being also similarly arranged, and eight in number. 
They are of the now well-known Yarrow water-tube type with 
steel tubes. The hull of the Sokol has been constructed of 
nickel steel, on the score of the great strength of that material, 
thus ensuring at thesametimethe additional advantage of light- 
ness. Certain of the fittings areof aluminium, but this material 
has not been used to any extent. A new departure, however, 
is noticeable in the stokehold fans, which are horizontal, 
bolted under the deck, the vertical spindle being concentric 
with the large fan suction cowl above. The fan engines are 
down on the stokehold floor-plates—a great fact, rendering 
them most accessible for the repairs, which appear to be 
inevitable with these engines when in the stokeholds of 
torpedo craft—due, probably, to the disadvantages under 
which they work in being exposed to coal dust, heat, and a 
certain absence of rigidity in the method hitherto employed 
to secure them to the deck-plates or bulkheads. 

The main engines are on the triple-expansion principle, 
and capable of developing 4400-horse power—of course, being 





twin-screw. The diameters of the cylinders are 18in., 26in., 
and 39}in. by 18in. stroke. A condenser amidships is common 
to both port and starboard engines, and is made of copper. 
The circulating pumps are situated one at each end of the 
condenser, and the pumps generally are remarkable for their 
accessibility—the air and bilge pumps being all situated for- 
ward of the engines, and actuated from the main shaft— 
the former by means of cranks and the latter by excentrics. 

The framework of the main engines looks very light, each 
bed-plate consisting of two lengths of angle iron braced 
together by the main bearing pieces, which are of cast 
manganese bronze, and also serve to carry the upright steel 
columns. There are no cross ties anywhere. They are 
apparently not needed. Complete feed-water accommoda- 
tion is provided in several cylindrical tanks connected to a 
purifier. The coal-carrying capacity is 60 tons, which Messrs. 
Yarrow state would enable the vessel to steam across the 
Atlantic at the rate of 10 knots per hour. The steam steering 
engine is carried on the bulkhead just abaft the engines on 
the engine room side. We are unable to suggest a better 
place for this always somewhat uncertain part of the equip- 
ment. Here it is under the engineer’s eye, its movements 
being imparted to the tiller through chains which wind 
opposite ways on a drum in the good old-fashioned way. 

The fore part of the vessel is, as usual, devoted to the 
berthing of the crew, and the general arrangement is very 
similar to that adopted in our own destroyers. But in the 
after part we find an extensive departure from British 
practice. Attermost is the artificers’ mess, where the com- 
missioned officers’ quarters are usually to be found—the latter 
scoring considerably, by their proximity to the centre of the 
vessel, in the matter of vibration. The internal panelling 
of the wardroom, &c., is handsome, and an innovation lies 
in the spiral steps at the companion, rendering it unnecessary 
to right-about-turn before descending, which is quite a luxury 
in its way. 

The armament consists of one 12-pounder quick-firing gun 
on the steering tower forward and three 6 pounder quick- 
firing guns on deck. There are also two swivel deck torpedo 
tubes for 16in. torpedoes, arranged to discharge on either 
beam. There is no bow torpedo tube fitted, this being now 
pretty generally discarded in all navies. 

On the first preliminary trial of the Sokol, which took 
place on the 23rd August—the day after she was launched— 
with the full contract load on board, the maximum mean 
speed over the measured mile on the Maplins was 30:28 knots 
per hour, and this result was obtained with a mean air- 
pressure in the stokehold of under an inch and a-half, the 
indicated horse-power at the time being 4096, with 418 
revolutions a minute. 

The programme of the official trial on Friday had been 
carefully arranged beforehand. The boat left Gravesend 
Town Pier at 11 a.m., and her speed was gradually increased 
up to full speed on arrival at the Maplin Knot, which was 
reached at 18 minutes past midday. Three runs—down, up, 
and down the course—were then made, followed by a 2} hours’ 
full speed run, so arranged that when completed the boat had 
returned to the Maplin Sands, where she performed three 
more runs up, down, and up the measured knot. The mean 
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speeds and revolutions of the first and last sets of three knots 
were used as a basis from which to calculate the mean 
speed during the 2} houra’ run from the total number of 
revolutions made during the 2} hours. We give below an 
explanatory diagram of the course, with a table of the speeds 
and revolutions. 

On the Measured Mile. 


First | Second| Third | Fourth! Fifth | Sixth 
run. run. run. run, | run run. 


























Dowa.| Up. Dowa. Up. | Down.; Up. 
ald ae m. sec, | m. sec. | m, sec. | mM sec. | M. SEC. | mM. sec. 
Time .. 2 10k; 1 55 | 2 11/1 58] 2 7 }1 52h 
Speed in kn ts 27°481 | 81°304 | 27°692 31-718 | 28°346 82 : 
Mean speed of first Mean speed of last 


8 knots=29°445, at 398°8 3 knots=80°102, at 411°3 
revolutions per minute. revolutions per minute, 


Mean sp:ed of the whole 6 knots=29°773, with 

405 revolutions. 
The last figures exactly correspond with those for the 2} hours’ 
run, and for the whole of the time of ranning—3} hours. The 
mean indicated horse-power during the trial was 3700. This 
performance is especially remarkable when it is remembered 
that the steam pressure never exceeded 1601b., the maximum 
air pressure in the stokeholds being as low as 1jin. Messrs. 
Yarrow and Co., who were represented by Messrs. Crohn and 
Marriner, are to be congratulated on having produced 
the first vessel that has actually attained a speed in excess of 
30 knots. 











Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Staff Engineer: Arthur J. 
London, to the Sappho, Caief Eagineer: S, Rawling, to the 
Szout, Eagineer: Thomas P, Jackson, to the Hunter. Acting 
Engineer: Geo. T. Patterson, to the Sappho, Assistant Engi- 
neers: Arthur P. S. Spencer, to the Scout; and E. M. Foster 
(temporarily), to the Scout, 

Tue NIcARAGUA CANAL.— According to the latest survey, the cost 
of constructing this canal will be 50,000,000 dollars, and the time of 
constructlon six years. As laid down in the plans the summit level 
of the canal will be 110ft. above mean sea-level, and will be reached 
at each extremity by three locks, each 650ft. long and 65ft. wide. 
An artificial lake and repairing basin for ships ia transit will be 
‘created by means of a dam across the San Juan River, and an 
embankment across San Carlos, near their junction; and from the 
last lock to Greytown on the east and Brito on the west the canal 
will be enlarged, thus forming an extension of the harbours where 
vessels can pass each other without detention. The length from 
Greytown to Brito is 169°08 miles. The most serious engineering 
difficulties will be in the great divide cut across the San Francisco 
range through a three-mile stretch of rock with an ey depth 
of 120ft., and the restoration of the Greytown Harbour, long ago 
destroyed by the deposit of silt from the San Juan. The Inter- 
national Company was incorporated in San Francisco in May, 1893, 
to aid in the constraction of the canal from Brito to Lake 
Nicaragua. the Pacific end of it. 
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GAS ENGINE PUMPING MACHINERY 


MESSRS. TANGYES, BIRMINGHAM, ENGINEERS 














A NEW DEPARTURE IN DOCK PUMPING. 


Some three or four months ago we mentioned in THE 
ENGINEER the fact that Messrs. Tangye had received an 
order for two large gas engines driving centrifugal pumps 
direct, to be fixed in the No.1 graving dock of the River 
Wear Commissioners. These pumps have now been erected 
and have proved specially suitable for the work in question, 
both in convenience in starting, working, &c., and also in the 
great economy to be obtained by using town’s gas instead of 
the older method of working bysteam. They are, we believe, 





the first of the kind that have been used for emptying graving | 


docks. 

Hitherto steam pumping engines and boilers have been 
almost exclusively employed for the purpose of emptying 
graving docks, but the short length of time for which such 


pumps are at work, and the necessity of getting steam up in | 


the boilers some time before commencing to pump, renders 


this an uneconomical arrangement, and the River Wear | 


Commissioners, by the advice of their engineer, Mr. H. H. 
Wake, C.E., have adopted gas engines driving centrifugal 


pumps direct—i.e., without the intervention of gearing or | 


belting, and the trials of the installation just put down at 


their No. 1 graving dock have given the economical and | 


successful results expected. 

The plant as shown in the accompanying illustration, 
consists of two Tangyes gas engines made under Pinkney’s 
Patents, each of which will indicate over 120-horse power, each 
engine being connected directly as stated toa 21lin. centrifugal 
pump. These engines, which are on the Otto principle, 
have very heavy beds with large flanged facings to which the 
centrifugal pumps are bolted, thus ensuring that the engines 
and pumps shall be in a line with each other, and avoiding 
any risk of hot bearings. 

The centrifugal pumps were also manufactured by Messrs. 
Tangyes’ and have 21lin. suction and delivery branches, They 


pumps and charging the receiver for {the .main] starting 
engines was only about six minutes. The height to be 
pumped against varied from 2ft. at the commencement to 
23ft. 3'n. maximum at the finish. The total quantity of 
water pumped was about 10,353 tons. The small starting 
engine commenced at 4 h. 25 min., stopped 4 h. 32 min., and 
used 20 cubic feet of gas. The first main engine and pump 
started 4h. 304 min., and ran without a stop to the finish, 
6h. 284min. The second engine started 4h. 314 min. and 
ran without a stop to the finish, 6h. 284min. The speed of 
the engines was for the first 114 to 137, and for the second 
116 to 138 revolutions per minute. 

The trial took place without any ship in the dock, so that 
when used with a ship in the dock having a large displace- 
ment, the time taken would, of course, be considerably less— 
as in the case of the preliminary trial which took place with 
aship in the dock. The very economical results obtained 
by the plant will probably lead to the adoption of this 
type of pumping plant in many new docks where town’s gas 
is available at a mcderate cost. 








THE EMPRESS THEATRE. 


| In the description of the Empire of India Exhibition which 
| appeared in THE ENGINEER of March 15th—page 218—it was 
| mentioned that the most important of the new buildings 
| which were being constructed by the company of which Mr. 
; Imre Kiralfy is managing director, on what was then 
| called the Earl’s Court Exhibition und, would be the 
| Empress Theatre. On March 22nd, page 241, a short 
| description of this structure was given, together with a 
| skeleton elevation of one of the main principals. The 

building is now finished, and its details are of interest to 
engineers, not only because it is the largest theatre in the 
| world, but because the roof-span is one of the largest in 





will empty the dock when working together in less than two England. It is 220ft. in the clear, so is inferior only to the 
hours at the highest spring tides, giving a discharge in that | St. Pancras Station of the Midland Railway (240ft.), and 
time of over 10,560 tons of water. In addition to the two | superior to the Lime-street Station of Liverpool (212ft.), and 
large pumps an Sin. Tangyes centrifugal pump is also fitted | the Manchester Central (210ft.). 
to pump out any water that may leak into the dock after it; Mr. A. O. Collard, A.R.I.B.A., is the company’s architect, 
has been emptied by the main pumps. This pump is driven | and Mr. Richard Woods is the engineer in charge of the 
by belting from a separate small Tangyes’ gas engine, which | ironwork. The roof has been made and erected by Messrs. 
also works through a friction clutch an air exhausting pump | A. Handyside and Co., Ltd. ; the contractor for the side walls 
for creating a vacuum in the pump cases, and so charging | and other masonry being Mr. D. Chartris, of Westminster. 
them with water at starting. | It consists of eight spans, supported by eight main principals, 
To enable the main engines to start without the assistance | with a lean-to roof at each end. The total length of the 
of manual labour, they are fitted with Tangyes latest pres- | building is 315ft. The main principals, shown on page 268, are 
sure starter, Pinkney’s patent. This consists of a pump made in the form of a double arch, joined by diagonal 
attached to the body of the small separate engine mentioned | bracing, and surmounted by a ventilator. The arch is nota 
above, arranged so that it can be thrown into or out of action | true curve, but is rather a segment of a polygon, with ten 
at the will of the attendant. This pump forces a charge of | straight sides. The upper members are formed of two 15}in. 
gas and air into a steel receiver ata moderate pressure. This | by 3in. by }in. rolled channel bars, connected at the top by an 
receiver is connected to the cylinders of the main engines by | 18in. by sin. plate, and at the bottom by diagonal angle bars, 
means of piping and starting valves, the latter being so arranged | 24in. by 24in. by tin. The lower members are formed of two 
that the pressure in the receiver shall put the engines into | 12in. by 34in. channels. 
motion a little before the charge is ignited, with the result | The struts and ties connecting these are light lattice 
that the engines are set into rapid motion without any fear of | girders, formed of two 6in. by 3in. by jin. T bars, connected 
their failing to start. The mixture remaining in the starter | by flat 2in. by jin. bars, placed diagonally. The ends of the 
is prevented from exploding by a non-return valve. Thesystem | main principals are carried by steel stanchionr. These, as 
is so effective that by its means engines have been started with | will be seen, are plate girders 3ft. deep by 12in. wide 
a large part of the load on. | on the west side, those on the east being 18in. wide. They 
A preliminary trial was made of the engines on August 16th, | are formed of jin. flanges, with jin. cover plates, gin. web, 
when they emptied the dock most successfully, with a very | and 3in. by 3}in. by Zin. angles, and are stiffened by an 
small gas consumption. Height of tide, 16ft.; water | intermediate angle bar 3in. by 3in. by gin. on either side, and 
in the dock, over sill, 15ft. 3in.; both pumps and engines at | by cross T pieces 4in. by 34in. by gin. The size of the base is 
work, Started at 1 p.m., finished at 2.16 p.m.; total quantity | 2ft. Gin. by 4ft.6in. They are carried on blocks of concrete, 
of water pumped, about 7556 tons. without any intervening bed-stones. These blocks are 8ft. 
In designing the graving docks the engineer made an | square by 10ft. deep; and the excavation for them has in- 
arrangement of culverts and sluice valves, whereby the water | variably been taken down to the gravel. The holding-down 
from No. 2 Dock can be run into the No. 1 Dock and pumped | bolts are 1jin. diameter, and pass right through the block 
by the engines supplied for the No.1 Dock. A day or two | ofconcrete. The stanchions when erected were lowered on to 





after the preliminary trial mentioned above, the water from 
No. 2 Dock was run into the No. 1 Dock and pumped 
out successfully by the engines, 
very well. 

The official trial at No. 1 Dock took place on the 6th inst., 
and was & thorough success, the engines being well above 
the power required, and delivering the full contract quan- 
tity in less than the contract time. Much satisfaction was 
expressed at the ease with which they were started, and the 
short time taken for this purpose. 








the arrangement working 


The time taken by the | side of the buildin 
small starting engine in exhausting air from the large |‘struts are in the form of a box girder; 


four teak wedges, and when their position had been accurately 
adjusted, grouting composed of two of sand to one of cement 
was run underneath them, 

The lean-to roof sat either end are 50ft. wide ; they are 60ft. 
high where they join the screen of the end principal, and 
45ft. high at the eaves. They are carried by truss girders 
—which rest at their lower extremity on steel joists 
16in. by 8in., and have their upper ends bolted to the gable 
screen. Each of the eight main stanchions on the eastern 
is stifiened by a raking strut. These 
they are made 








of tin. plates and 2hin. by 2in. by gin. angles, and m 

ei, by 18in. over all. They are 3ft. square me 
base, and are held down by two 1}in. bolts, passing through a 
block of concrete 13ft. 9in. deep—measured diagonally—to a 
cast iron washer plate. There are also anchorage ties at each 
corner connecting with the stanchions, which support the 
gable principals at a height of 45ft. above ground level, and 
entering about 4ft. into a block of concrete 16ft. cube, through 
which also holding-down bolts pass. The concrete used in 
all these foundation blocks was made from gravel found on 
the site, mixed with Portland cement in the proportion of 
five to one. 

The space between the main uprights is fitted with brick. 
work to the height of 12ft. 6in. above ground level. Batween 
each main stanchion there are two intermediate ones 
standing on bed-stones on the top of this wall. These, which 
are rolled joists 5in. by 44in., carry intermediate principals, 
spaced about 10ft. 3in. centre to centre. The purlins are 
about 22ft. apart, 2ft. Sin. deep, and are made of 4in. by 4in, 
by gin. angles on top flange and 4in. by din. by gin. T in 
bottom, connected by diagonal angle. 

The roof is covered with galvanised corrugated iron, No. 20 
gauge, manufactured by Messrs. J. Lysaght. Underthis isa 
thick layer of hair felt, carried on fin. matchboarding, 
Wooden rolls, rounded to fit the corrugations, are nailed to 
the matchboarding at the sides of each sheet, so as to give 
them a firm bearing. The ventilator, which runs along the 
top of the roof, is 44ft. wide, and has a row of windows (ft, 
high at each side. These have wooden louvres, and every 
alternate one is made to open. A gangway runs up either 
side of the roof, over the top of the ventilator, and along both 
sides of it; so that the whole of the roof is accessible for 
repairs. The total weight of steel in the structure is over 
2000 tons. 

Thesecond view showsa ground plan of the building. Theen- 
trance hall at the south-west corner occupies the position of 
the main entrance in former exhibitions, and from it a 
passage 12ft. high by 14ft. wide runs along the south side 
of the theatre, under the raking struts. Through this 
passage, the audience for parts of the house will pass 
to and from their places. There are seventeen doors leading 
out of it: nine along the eastern wall and opening into a 
roadway 20ft. wide, and four at eachend. At the opposite side 
of the building there is also a roadway 20ft. wide, and into 
this there will be twelve exits from the stage. The ladie,’ 
dressing rooms are to the left of the stage, at the south-west 
corner of the building, and those for the gentlemen at the 
north-east corner. These structures are entirely fire-proof ; 
the floor and staircases are constructed with rolled joists, the 
space between being filled with concrete made of coke breeze 
and cement, and covered with flooring boards lin. thick, 
There is also an extra fire-proof screen at each of the wings. 
Four flights of stairs, 6ft. wide, lead from the passage to the 
galleries; these are made of patent stone, supplied by the 
Victoria Stone Company, the landings being of cement and 
coke breeze concrete. All the other seats are reached from 
the passage by means of short flights of steps at intervals, 
and from all of them an uninterrupted view of the stage can 
be obtained. There is accommodation for 4500 people. 
The walls between the stanchions, and above the level of the 
brickwork, are constructed of panels of concrete 2in. thick ; 
some of these were supplied by the Victoria Stone Company, 
and the rest were made on the site. The extreme width of 
the stage is 261ft.; its depth, to the line shown on drawing, 
is 90ft., but when desired, it can be lengthened in front, and 
has then a total depth of 160ft. There are separate curtains 
to suit either of these arrangements. The stage is lighted 
by incandescent lights, of which there are 1200; but there 
are arc lamps in the auditorium. There are no regular foot- 
lights, but instead of them a series of lime-lights are used. 
The building is being heated by means of high-pressure steam 
pipes. Notwithstanding the immense size of the building, 
its acoustic quality is exceedingly good; in fact, better than 
that of several of the smaller theatres of London, and a 
singer on the stagecan be heard clearly in all parts of the house. 








MACHINE MINING IN ILLINOIS. 


THE use of machines in some of the coal mines in the 
United States seems to be growing more rapidly than in this 
country. The official records of the working of coal in 
Illinois for the past year states that in thirty-six mines in 
that State machines have been exclusively used in cutting 
coal, and that the produce of these mines was no less than 
3,255,574 tons. This is about 18 per cent. of the total coal 
production of Illinois. Five different kinds of machines are 
in use in the mines—the Harrison and Ingersoll-Sergeant 
machines being the most numerous. The work cf these 
machines is stated in a table, the average number of tons of 
coal cut by each being 11,711 tons last year, but this was in 
@ year in which about 184 days were worked by the miners 
on the average. To each machine about twelve men are 
employed. It is worthy of notice that these machines find 
employment in mines that vary very greatly in the extent of 
the yield. For instance, one machine is employed ina small 
pit where in the year 5797 tons of coal only were raised, 
whilst from that up to a mine at Staunton, where the yield 
was 255,838 tons of coal, there is the sole employment of 
machines—some twenty-six Harrison machines doing the 
work in the latier case. It is claimed for the machines that 
not only is there an enlargement of the average yield with 
them for each person employed, but that the work is done 
with the expenditure of much less powder than in mines 
where hand labour is employed. It is found, however, 
that the area in which machines can be best worked 
is strictly defined by experience. For instance, in the 
fourth and fifth of the inspection districts in Illinois the 
use of mining machines is general, the deep and clean 
seams of coals in these districts giving to the machines 
the best opportunities of work that is both efficient and 
economical. In the other inspection districts the use of 
machines is very limited, and in one of them no work has 
been done by mining machines in the past three years. It is 
worth adding that the wages of the miners in the machine- 
pits have not fallen so greatly in the last year or two as they 
did in the hand-worked pits. These facts are of interest to 
those engaged in the operation of coal mines, and that more 
especially because they are from official sources. It is only 
by experience such as that thus recorded that there can be 
told which is the area in which the use of machines can be 
made with the best results. In this country, there is not so 
full a field of employment for labour as in some of the newer 
lands, and thus the cost is less—a factor which has its in- 
fluence on the employment of machines, but there is little 
doubt that other considerations will in time influence the use, 
and probably promote it in the coal as well as in the iron mines» 
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RAILWAY MATTERS. 


A MEETING has recently been held at Ballyshannon, for 
the purpose of discussing an extension of the Donegal Railway to 
that town. 


THE total length of tram line authorised for the whole 
of the London companies is 153 miles, and the actual length of line 
open for passenger traffic in the administrative county of London 
is 135 miles, 

A MEETING has been held at Bankfoot with a view to 
inducing the Highland Railway Company to extend their system 
through Bankfoot district, now that it is intended to double the 
line north from Stanley to Aviemore. 


As soon as the Utrecht-Amersfoot extension from the 
Hook of Holland is opened, the present necessity for the railway 
detour by Amsterdam will be obviated, and Berlin will be brought 
within twenty hours of Liverpool-street, 


A Dauzigt telegram from Constantinople states that it 
has now been definitely decided to construct a railway in the 
island of Crete. The line will start at Canea. Steps are being 
taken to obtain the consent of the Porte for a loan of £T150,000. 


Tue London and North-Western Railway Company 
having decided to construct a new station at Prestatyn, a rapidly 
growing watering place on the North Wales Coast, have let the 
contract for the work to a Liverpool firm, and work will be com- 
menced almost immediately. The Building News says that the 
existing station is out of date, and inconvenient, 


THE Railway Commissioners of Massachusetts have 
issued an order to the electric railway companies of the State, by 
which all electric cars operating in towns of more than 7500 
inhabitants must be equipped with fenders and wheel guards, or 
else with such a fender as to also serve for a wheel guard. Special 
conditions are pronounced necessary in their construction. 


Wuite the members of the International Technical 
Congre3s were returning from an excursion up the Uetliberg on 
Monday last, two carriages on the railway started by accident and 
ran down the slope of the mountain. Twelve persons leaped out 
on to the track. Professor Hani, of Vienna, had his leg broken, 
and another person received asprain. According to the Standard, 
the accident was due to defective action of the brake. 


A prosEct is on foot for the construction of an over- 
head railway from Waterloo Station to the City. All the necessary 
surveys have been made, and the Bill authorising the undertaking 
will be promoted in the next Session of Parliament by the South- 
Eastern Railway Company. The new line will compete with the 
underground electric system now jin process of completion, con- 
necting the South-Western Railway with the City at an almost 
identical point. 


A Boarp of Trade Inquiry was opened at Barry last 
week into the circumstances attending the collapse of a bridge at 
Aberthau, in the Vale of Glamorganshire, by which three men 
were killed lately. Ssveral witnesses were examined, and amongst 
others, the resident engineer, Mr. Szlumper, C.E , whose theory of 
the accident was, that during the construction of the arch very 
heavy rains were experienced, and the mortar in the arch was not 
set, The Commissioner will report fully to the Board of Trade. 


Some trials have lately been carried out by the 
Northern Railway Company of France, with the view of deciding 
as to whether the adoption of bogie carriages on express trains is 
advisable and advantegeous. The /ron and Steel Trades Journal 
says that a train consisting of six or seven of these carriages, 
weighing over 200 tons, has been drawn at speeds varying from 
80 to 120 kiloms. per hour, and with, it is said, almost complete 
absence of shocks or jolts. Farthermore, the tractive power 
required is said to be much less in the case of such a train than 
that required for a train of the same weignt, composed of the 
ordinary four-wheel carriages. 


A RevTER, telegram from Butfalo states that the New 
York Central Railroad Company, on the 11th inst., ran a train 
from New York to Baffalo, a distance of 4364 miles, in 6 hours 
54 min. and 27 sec., thus beating the record speed for long journey 
travelling established during the recent railway race from London 
to Aberdeen. Tne actual time of running, exclusive of stoppages 
to change engines, was 6h. 47 min., and the average speed main- 
tained was 64 1-3 miles an hour. The previous English record was 
63} miles an hour, The weight of the New York Central train 
was 175 tons, while that of the Eoglish train was 106 tons. Daring 
almost the entire journey the American train ran in the teeth of a 
heavy wind.” 


A REPORT which has just been published on the loco- 
motive service of the Metropolis by the Statistical Department of 
the London County Council, gives a detailed statement of the par- 
ticulars of the existing tramway, omnibus, and steamboat services. 
It states that the eleven Metropolitan tramway companies work 
71 different routes, 33 on the north, and 38 on the south of the 
Thames, although the actual number of routes in use is only 58—29 
ia the north, and 29 in the south of London. The Highgate Hillcable 
line is not included in the return, as it has not been used for public 
traffic for over two years. The total length of the 71 routes is 
221°27 miles, of which 7°47 miles only are not u:ed. The longest 
routs is possessed by the London Company, viz , 69°76 miles—not 
including a northern branch, and the shortest by the Harrow- 
road and Paddington Company, viz., 1°81 mile. 


A COLLISION occurred on Monday night just outside the 
St, Lazare Station. According to the Paris Times correspondent, 
the up trains from Les Moulineaux and the down trains from Ver- 
sailles use the same line as they pass under the Pont de l'Europe. 
Naturally the outward-bound Versailles train does not ordinarily 
leave the station until the line is clear, but by some mistake the 
10.20 train for Versailles was sent off just asthe Les Moulineaux 
train was entering the station a little behind time. There was 
@ serious collision and both locomotives were severely damaged, 
while the tenders and the front carriages were telescoped. Some 
eighteen persons, among whom were the engine-drivers, firemen, 
and guards, were seriously injured, and many others were con- 
siderably shaken. Thus far it appears that the signal worked 
badly, but employés at the station ca testified that it showed the 
line clear, and that neither engine-driver can be held responsible. 


THE new railway enterprises in the North and the 
Midlands are being energetically pushed through. The railway 
through the Dukery district, commonly called the Coast to Coast 
Railway, is being rapidly completed as far as Lincoln, Ej ual 
energy is being shown on the Manchester, Sheffield, and Lincoln- 
shire Company’s Extension to London, and the Great Northern is 
engaged in pushing its way northward along the west side of the 
country from the Leen Valley and Kirkby-in-Ashfield to Pleasley. 
Their object is clearly to participate in the growing coal traffic of 
that district, which has hitherto been in exclusive possession of 
the Midland. Although the new line from Kirkby to Pleasley is 
only 6} miles in length, it is expected to cost between £30,000 to 
£40,000 per mile, owing to the engineering work being of con- 
siderable magnitude and difficulty. The district is studded with 
coal pits along its west side, Other collieries are certain to be 
opened out in the east, and almost every village is growing rapidly 
through the developments in the coalfield and the erection of 
factories, The contractor is Mr. Walter Binns, of Bradford. The 


resident engineer in charge of the line is Mr. H. A. Sadler, 
M.LC.E, who is working under the direction of Mr. Richard 
Johnson, M.I.C.E,, chief engineer to the Great Northern Railway 





NOTES AND MEMORANDA. 


A susstITuUTE for gutta-percha may be prepared as 
follows :—Tar, 1 part; paraffio, 10 parts; dissolve together at 
120 deg. and then add caoutchouc, 2 parts. Keep at this tem- 
perature until a homogeneous mass results, 


A pEcuLIaR form of asphalt paving has recently been 
tried in France. The asphalt powder is heated to 120 deg , and 
moulded under a pressure of about five and a-half tons per square 
inch into blocks, which are afterwards set in cement mortar. 


Tue atomic weight of the metal glucinium is 9:1, and 
its conductivity is equivalent to that of silver. It is said to be 
mechanically more resistant than iron, a better conductor than 
copper, and lighterthan aluminium, which is about one hundred 
and sixty times less than the same volume of platinum and ten 
times less than the same weight of the latter metal. These three 
properties, if verified, should render this new metal of great value 
in electrical work. It is besides very much cheaper than 
platinum. 


In London 2486 births and 1358 deaths were registered 
last week. Allowing for increase of population, the births were 
137, and the deaths 35, below the average numbers in the corre- 
sponding weeks of the last ten years. ‘The annual death rate per 
1000 from all causes, which had been 17°3, 17:0, and 15:9 in the 
preceding three weeks, rose again last week to 16°1. Daring the four 
weeks ending on Saturday last the death rate averaged 16°6 per 
1000, being 1°1 per 1000 below the mean rate in the corresponding 
periods of the ten years 1885 94, 


In a recent number of the Comptes Rendus M. Pictet 
describes a series of experiments on the influence of low temperatures 
on the attractive power of permanent magnets. The magnet, 
whose lifting capacity was 3226°5 grammes, was immersed in a bath 
of alcohol capable of being maintained at any desired degree of 
temperature, and the attraction between magnet and armature 
was measured by means of a balance. The tests began at + 30 and 
ended at —105 C., and showed that the force of attraction increases 
more and more as the temperature decreases, 


In their report on the London gas testings for the 
week ending August 3lst, 1895, Professor W. J. Dibdin, F.1.C.. gives 
as haviog the highest mean illuminatirg power that of the Tooley 
street supply by the South Metropolitan Gas C mpany, namely, 
16°8 standard sperm candles, the lowest being that of the Chelsea 
—Nine E!ms--supply by the Gis Light and Coke Company given 
as 16°1 candles, which is dangerously near the standard, 16 
candles. (a one occasion the illuminating power of the gas was 
below the standard. This was on the Camden — No. 2 main 
—supply by the Gas Light and Coke Company, and was 15°9 candles. 


An alloy composed of 95 parts of tin and 5 of zinc has 
been found to melt at 2C0deg., and to become firmly adherent to 
glass, Also an alloy composed cf 90 parts of tin and 10 of alumi- 
nium melts at 390 deg., and will become strongly soldered to glass, 
and is also of a very stable brilliancy. M. Chas, Margot 
has found that with these two alloys it is porsible to solder glass as 
easily as it is to solder two pieces of metal. He can operate it in 
two different ways, either by heating the two pieces in a furnace 
and rubbing their surface with a rod of the solder, when the alloy 
as it flows can be evenly distribuied with a tampon cf paper cr a 
strip of aluminium, or by using an crdinary soldering iron for melt- 
ing the solder. 


A Frencu physicist, M. Denayrouze, claims to have 
discovered a means of increasing the illuminating power of gas 
about fifteen times. In his lamp M. Danayrouz3 employs a 
spherical-shaped metallic body, and a mantle capable of being 
raised to incandescence. In the body of the lamp is fixed a tiny 
motor, which works a ventilator, and which receives current from 
a couple of smail accumulators. The electrical energy required is 
raid to be only 4 volt and ,'; of an amré:e, and to be sufficient to 
forcs a current cf air through the mantle and to cause the gas to 
bura with remarkable brilliancy. The burner is said to consume 
seven litres of gas per carcel, and lamps have been made having an 
illuminating power of 800-candle power. 


Tue Flameless Explosives Committee of the North of 
England Institution cof Mining and Mechanical Engineers in their 
supplementary report give results of experiments with the exp!o- 
sive ‘‘westphalite,” and a farther series of experiments with 
detonators. The tests proved, according to the report, that west- 
phalite, when stemmed, ignited coal gas mixtures and failed to 
ignite pit gas mixtures under similar conditions, When unstemmed, 
westphalite caused the ignition of pit gas mixtures. The experi- 
ments with detonators were made in pit gas. Twenty-seven 
detonations resulted in two, or 7} per cent. of ignitions, In the 
previous experiments, with coal gas, the same number of detona- 
tions produced four, or 16 per cent. of ignitions, 


Proressor A. C. CrEHORE, of the United States, has 
recently devised an electrical method for determining the velocity 
of projectiles, in which the principle of the magnetic plare of 
polarisation of light is involved. lectrical Plant and Electrical 
Industries says an electrical gun screen is included in a circuit with 
a closed coil, within which is a tube containing carbon bisulphide. 
As the screen is shot out of circuit the intensity of the current in 
the coil is varied, with a corresponding change in the magnetic 
strength of its field, and a consequent change of polarisation of 
light passing through the tube. When tke circuit is broken a ray 
of light passing through the tube is extinguished by polarisation, 
by which means a photographic record is secured of greater 
aw than by the employment of a mechanically-moved camera 
shutter, 


In order to ascertain the effects of the weather upon 
ordinary sheet alaminium, Profezsor A. Liversidge, of the Sydney 
University, made two shallow dishes of ;';'n. gauge metal, which 
he exposed on the roof of his laboratory for fifty-four weeks. The 
metal soon lost its brilliancy and became somewhat rough and 
speckled with large light gray patches ; it also became rough to 
the feel, ths gray parts could be seen to distinctly project above 
the surface, and under the microscope they presented a blistered 
appearancs, The raised parts were considered due to the forma- 
tion of a hydrated oxide. Contrary to expectations, the cups did 
not lose, but gained in weight, one weighing 13°91 grm., increased 
by 0°104 grm., and the other, weighing 13°865 grm., increased by 
0°080grm. To ascertain the effect of common salt, a plate of the 
same metal, 3in, by 4in., and weighing 19°829 +) was repeatedly 
dipped in a solution of sodium chloride and allowed to dry for 
three months, after which it was found to have lost 0°019 grm, 


Tue use of brick-dust mortar as a substitute for 
hydraulic cement, where the latter cannot be obtained, is now 
recommended—the Southern Architect says—on the best engineer- 
ing authority ; experiments made with mixtures of brick dust and 
quicklime showing that blocks of }in. in thickness, after immersion 
in water for four months, bore without crushing, crumbling, or 
splitting, a pressure of 15001b. per square inch. It is considered, 
too, that the addition of even as small a proportion as one-tenth 
as much brick dust as sand to ordinary mortars is preventive of the 
disintegration so cften characterising mortars used in the masonry 
of public works. The use of brick dust mixed with lime and 
sand is said to be generally and successfully practised in the 
Spanish dominions, and is stated to be in all respects superior to 
the best Rosendale hydraulic cement in the construction of culverts, 
drains, tanks, or cisterns, and even roofs, whether for setting flat 
tiles or for making the usual tropical flat roof. The proportions 
used there in the manufacture are, approximately, one of brick 
dust, cne of lime, and two of sand, mixed together dry and 
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MISOELLANEA. 


Tuer two new warships which have been ordered by the 
French Government are to be known as croiseurs corsaires, or pirate 
cruisers, 


An International Technical Congress met at Zurich on 
Monday for the purpose of arriving at an agreement sect rirg 
unity of methods in the testing of building materials in all Kuro. 
pean countries, 


Irv has been decided to hold a second British and 
Colonial Exbibition in St, James's Hall, Manchester, from Septem. 
ber 23rd to Ostober 12th, similar to that held in S>ptember and 
Ostober last year. 


Tue electric light posts throughout the city of London 
are now being recoated with Hartmann’s paint, which has been 
selected on the score of its durability and appearance, after trials 
extending over two years. 


Wuat is claimed to be the largest sailing ship afloat 
has recently been completed at Bremen. She is called the Potosi, 
is a five-master, 394ft. long. ¢Oft. broad, with a draught of 25ft., 
and a carrying capacity of 6150 tons. 


THE proposed New York and New Jersey bridge across 
the Hadson River is basing considered by the New York Harbour 
Line Board with the view of definitely determining its location and 
4 exact line of its approaches and terminus on the New York 
side, 


By the connection of several different lines telegraphic 
communication was established between Derby and Cape York, 
Australia, a distance by the wires of 7245 miles, This is believed 
by the Scientific American to be the longest telegraph liae in the 
world, The rate of transmission was eleven words per minute, 
There were fourteen repeating stations. 


TueRE is to be an exhibition on a large ecale in Cardiff, 
1896. In the ong Electricity, and Local and Gener! 
Industries Section, Mr. T. Hurry Riches is chairman «f the cor- 
mittee, and Mr, Edward Dawson is secretary. Her Majesty tho 
Queen is patron of the exhibition, and Lord Windacr is the pre:i- 
dent. The Prince of Wales will be asked t2 open it. 


Tue Commissioners of Northern Lighthouses give 
notice that on the night of Tuesday, the Ist cf October, a light 
will be exhibited from a l‘'ghthouse which has been erected on Sule 
Skerry, situate in the Atlantic, 324 miles north-east by east from 
Cape Wratb, and 324 miles west from the mainland of Orknay. 
The light will te elevated 107ft. above high water spring tides, the 
top of the lantern bsing 88ft. above the island. 


A Test of an experimental chrome steel armour plate 
was made on the proving ground at Indian Head on August 13th. 
Engineering News says that the plate, made by the Carnegie S‘eel 
Company, was 10}in. thick, and was tested with an 8in, Carpenter 
steel shell fired with a velocity of 1886ft. per second, The she!! 
made a clean hole through the plate, cracked it from top to bottom, 
and passed 100 yards beyond. In the judgment of the officers th») 
plate was too soft,and no better than an ordinary steel plate. 


Ir is becoming apparent that the recent trial run of 
the United States cruiser Columbia across the Atlantic was not 
the unmitigated success which was at first claimed. In his 
report to the authorities Captain Sumner says :—‘‘It was not 
deemed practicable to make the last twenty-four hours’ run urder 
forced dravght because of the unreliability of the boilers—we were 
blowing out tubes at 140lb. pressare—the loose state of the 
engines from the long run, the great fatigue of the crew, and above 
all, the impracticability of getting a coal supply to the boilers 
_ sufficient rapidity, as the coal was located at this stage of 
the run.” 


Tue Burke electric system for operating gun turrets is 
being tested at Sckenectedy, in the United States, According to 
the Army and Navy Gazetie the resistance in the experiment is 
obtained by illuminating a bank cf electric lamps so arranged that 
varying strains from z3ro to the maximum strain can be thrown cn 
and off at regular intervals of five seconds. The ordinary power 
to be developed will be about 20-horse power, but the system wi! 
be required to develope a maximum of 40-horse power and to stand 
without injury for a few a resist which would te 
equivalent to 8-horse power. The Burke system is regarded in 
American circles as superior to the Ward-Leonard system, recently 
tried in the monitor Montauk at L2ague Island, or any others yet 
brought to the attention of the Department. 


To those who are familiar with the shot-gun feed that is 
used in the saw-mills of the North-west for moving the carriages 
cf circular saws, a handy adaptation of the same will be found in 
the West Philadelphian shops of the Pennsylvania Railroad Uom- 
pany. There is an air hoist travelling on an overhead track for 
swinging driving-wheels into the lathe. As pushing them by band 
is more or less difficult, and is always accompanied by a certain 
amount of swinging, a long cylinder is bolted to the ceiling, and in 
this there is a piston and rod, the outer end of the latter taking 
hold of the trolley carrying the hoist. Thus by admitting com- 
pressed air to one side or the other of the piston, it is moved in or 
out and the load conveyed to the point desired. The American 
Engineer says, it isso simple that it would not attract attention 
but for the extreme handiness of the device, This long cylinder 
re of course, a piston stroke equal to the total travel of the 
trolley. 


TE cost of the projected Prussian Ship Canal is 
estimated at some 200 billion marks, er nearly 50 000,000 dols., 
about one-third more than the Kaiser Wilhelm Canal. It is pro- 
posed to utilise Tegel Lake, situated to the west of Berlin, as tho 
harbour, and from the lake the canal would proceed to the existing 
Finow Canal without locks, At Eberswald there is a slope toward 
the valley of the Oder, necessitating two lccks, The lower portion of 
the Finow Canal would be ntilised for some distance, and again 
the canal would be carried along on the left bank of the Oder, 
entering that river at Greifenhagen, having previously pasced a 
lock. The distanoe from Berlin is calculated to occupy some 
17 hours. As it is proposed to employ tugboats on the canal, the 
projacted design is only about 70/t. broad at the bottom and 190ft. 
broad at the top, with a depth of 25ft. This, says the Hnginecriny 
Record, is looked upon as the most feasible of the various projects 
for connecting Barlin with the sea, 


WE are glad to see that the Wembley Tower is making 
progress. According to the Standard, the first section of the tower 
with its platform of an acre in extent, at an elevation of 150ft. 
above the surface of the ground, is nearly completed. All tke 
many ponderous girders, weighing 28 tons to 30 tons apiece, for 
carrying the flooring, have been raised to this level and firmly 
placed, and are now being concreted over for the service of visitors. 
Of the extent of this vast elevated floor a conception may be formed 
by comparison with the vacant space in the Haymarket from which 
her Majesty’s Theatre bas recently been cleared away. The lifts 
will raise freights of 70 passengers at a time with remarkable 
celerity to a height of 900ft. when the top platform shall have been 
finished. There will be then still another pinnacle above. The 
engines, for which the bed-blocks and bolts are already laid, will 
work the lifts by steel wire ropes passing over four grooved pulleys 
next the engine, and single groove pulleys at the point of highest 
elevation, The cages will travel in vertical guides, and will be 
balanced by counterpoises, hydraulic buffers being provided to 
prevent over winding. The tower works are under the charge 
¢ Mr. Gilbert, the resident engineer for the contractor, Mre 
eenan, 
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A TASMANIAN STEAM LAUNCH 
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STEAM LAUNCH EDEN. 


A SUBSCRIBER in Tasmania sends us the following particu- 
lars cf & small steam launch he has built and engined at 
Launceston for his own use. He also sends photographs of 
boat and engines, which we reproduce. Length over all 42ft., 
beam 8ft. Gin., depth 4ft. Gin. ; fitted with two cabins, which 
can accommodate six persons for sleeping, also fitted with a 
w.c., and @ galley on deck. The engines are high and low- 
pressure vertical tandem, din. and 10in. x Sin. stroke, outside 
copper pipe condenser, and carries a vacuum of 22in., speed 
about nine miles per hour. The boiler works at a pressure 





+ erent 





COMPOUND ENGINE OF THE EDEN 


of 95 1b., steel shell, fired underneath, and has fifty 2tin. 
tubes, 3ft. long. The launch has been running about eighteen 
months, during which about 120 pleasure trips have been 
made ; and the mileage run is just over 5000 miles. Two of 
the trips were sea trips of over 300 miles each—viz., from 
Launceston to Hobart and back. The coal consumed since 
she started is 22 tons of native coal, which costs 14s, per ton ; 
oil, waste, and kerosene cost 503.; so that the working 
expenses are just a fraction over ?d. per mile, and the repairs 
have been nothing more than letting brasses together—an | 
— result, of which the owner, Mr. C. J. Saul, is justly 
proud, 








COAL GAS AS A MOTIVE POWER. 


Ir has already been noticed in these columns that, just before 
the fall of the late administration, Mr. Shaw Lefevre took steps to 
obtain an alteration of the law at present hampering the develop- 
ment of mechanical power vehicles for common roads. In connec- | 
tion with this movement, our contemporary, THE ENGINEER, offered 
the munificent priz3 of 1000 guineas for self-propelled road carri- 
age3; believing, with reason, that the amendment of the existing 
law on this eubjact may very well result in the creation of an 
Important new home industry. The change of Government 
threatened at one time to throw tho legislative question into the 
background; and accordingly our contemporaty prepared a 





| we do not know, 


memorial, for signature by engineers and others, praying that the 
cause might be taken up by the new President of the Local (sovern- 
ment Board. Happily, however, by the more expeditious means 
of a question addressed to the Minister in the House of Commons, 
an assurance has meanwhile been obtained that the matter will not 
be lost sight of. It is therefore open to the ingenious to apply 
themselves, with all the ardour that the opportunity demands, to 
the production of such self-propelled vehicles as may appear likely 
to obtain first of all a share of the premium offered by THE 
ENGINEER, and afterwards an even more remunerative meed of 
public patronage, In this connection, there should be hope for 
those who turn their attention to the capabilities of compressed 
gas as a motive power for use on common roads. The experience 
gained from the employment of gas power in working tramcars 
at Dessau and elsewhere should constitute a valuable datum from 
which to make the new departure. Herr von Oechelhaeuser’s 
paper on the subject, published in last week’s Journal, is a timely 
contribution to the by no means plentiful literature of this inter- 
esting branch of technics, It proves that, at any rate, gas power 
is well to the front as a means of driving tramcars ; and there is 
no apparent reason why it should not answer as well off as on the 
rails. The electricians appear to be flattering themselves that the 
sclution of the problem is in their hands; but the evidence in 
eupport of this supposition is extremely slight. Even for working 


all its rivals for this application. But the great thing to be 
desired is that coal gas, like every other product of nature and art, 
shall be made, by the ingenuity and industry of man, to yield up, 
for the benefit of the community, whatsoever capabilities of sub- 
serving the common good may be inherent in it.—Journal of Gas 
Lighting. 








MERSEY AND IRWELL JOINT COMMITTEE. 


ImpoRTANT statements were made at a recent meeting of the 
Mersey and Irwell Joint Committee by Sir John Hibbert, chair- 
man, and Sir He Roscoe, ——t chemist, Sir J. Hibbert 
has been relieved, not only of official, but also of Parliamentary 
duties by the last election, and he is devoting himself to County 
Council work which he undertook when the Act of Parliament 
relating to it came into operation a few yearsago. He regretted 
that the tesk of requiring the local authorities and manufactarers 
to change their methods, which during the last half-century had 
rendered the rivers and brooks of the district a bye-word, was a 
thankless one, but the work, although difficult, was most important, 
and had been carried out with less friction than was to have been 
expected. It was, he said, an Augean task. They had to deal 
with seven county and eleven non-county boroughs, 56 urban and 
ten rural district councils, representing a population of 2,208,000 
and a ratesble value cf nearly £10,000,000, The meanufactories 
numbered 800; many of them turned their effluents into the 
sewers, but nearly one-half into the streams. Local authorities as 
well as mancfactorers had to be educated to the new position cf 
affairs, Thoughtfal people now regarded the pollution of the 
streams by either local authorities or manufacturers as an injury 
to the public, as well as of the whole body of manufacturers who 
required water for use. The work dcns during the last three 
years was very considerable. 

The Act of Parliament enabling Joint Committees to be formed 
was passed in 1888, and the commencement cf tke Manchester 
Ship Canal in 1887 directed attention to the necessity of dealing 
with the polluticn of the Mersey and Irwel), and in 1891 a 
Provisional Order was obtained empowering a joint committee of 
representatives of the counties of Lancashire and Cheshire, 
together with the county boroughs through which the rivers and 
their tributaries flow. Their powers were strengthened and 
en’arged by a subsequert Act passed at their instigation, 

In 1892 the urban authorities of the district had twenty-seven 
works in operation, now there are thirty-seven ; eight works were 
at that time being constructed, now there are thirty-two; there 
were twenty-four places without a scheme, now there is only one. 
This shows that although much has been done, still more requires 
to be done. With respect to manvufactories in 1893 there were 
forty-five with efficient purification plant, and in Jaly last these 
figures had been increased to 161. Three years ago there were 
seventy-seven works with plant constructed, but not efficient: now 
there are 214, a proof of the difficulty which surrounds the 
question, The number of manofacturers who had adopted no 
treatment had been reduced from 191 to ten. The manufactories 
consist of print works, dye works, bleaching works, paper works, 
works connected with the woollen, silk, and chemical trades, and 
twelve breweries. Only one of the latter had provided efficient 
works for treating its ¢fflaent. The Manchester sewage works 
have come into operation in the interval. 

The county boroughs of Oldham, Bury, and Stockport have 
sewage works in course of construction. Macclesfield has not yet 
commenced, The eleven non-county boroughs had provided no 
for sewage treatment, two have since brought their 








tramcars, electricians can do nothing without the objectionable 
trolley wire, which is, of course, impossible for free road traffic, 
Their only aid to free carriage driving is the accumulator, which 
has never yet succeeded in justifying itself for this application, not- 
withstanding the tens of thousands of pounds that have been spent 
in experiments with this ponderous and inefficient means of pro- 
pulsion. The most successful self-propelled road carriages yet 
made have been driven by steam cr petroleum spirit engines, 
especially the latter; and it is with the best of these that the 
adaptors of gas motors to the new application will have to compete. 
We have had in this country the utmost liberty in regard to the 
c nstraction of mechanically propelled small and light river launches, 
which from one point of view may be regarded as analogous to 
light road carriages ; and plenty of experience has been gained 
from the use in these craft of electricity, steam, oil, or naphtha as 
the source of power. So far as we are aware, gas power has not 
hitherto been tried for vessels of this clase, with the exception of 
a French gas driven barge, which proves therule, It is not likely, 
towever, that launch experience will help much the designers of 
self-propelled road carriages, the differences of the conditions 
being so radical and irreconcilable. 

Some French experiments with mechanically driven road carri- 
ages ap to favour the use of the naphtha engine, which is 
practically a gas engine. It remains to be seen whether naphtha 
or compressed gas is preferable on all counts as a rortable source 
of energy. For compactness, there is probably nothing to surpass 
petroleum spirit ; and if Mr. Maxim’s jadgment in the matter of 
driving his flying machine is worth anything in this connection, it 
may be better to burn the spirit as a fuel for raising steam than to 
gasify it for use in an internal combustion engine, Naphtha and 
spirit, on the other hand, are dirty, and are not devoid of risk in 
handling or using. A cylinder of gas, on the contrary, is incap- 
able of making a mess ; and the rick of carrying and handling it 
is certainly less than that attaching to volatile mineral spirit. 1: 
must not be forgotten, moreover, that the noble animal, the horse, 
whose place between the shafts is to be taken by the engine carried 
in the body of the conveyance, is not free from little tricks of }.i3 
own, The subject of risk, indeed, hardly enters into the discussion 
of the suitabuity of compressed gas for driving vehicles. A 
certain, or rather uncertain, amount cf danger attaches to the 
use of every appanage of material civilisation; and unless this 
amount can be proved to be materially increased by any particular 
appliance—which is not the case with compressed gas motor 
engines—there is no need to regard it as affecting the issue. 

We were recently ‘‘ hauled over the coals” by an electrical con- 
temporary for drawing attention to the enormous waste of power 
that appears in the equipment of an electric tramway. We 
ventured to remark, with reference to a Brussels undertaking of 
the kind, that stationary steam engines indicating 900-horse power 
seemed to be an extravagant allowance for working twenty-two 
cars ; and we were told that we knew nothing about the matter. 
The conditions of using horse and electrical power were stated to 
be so different, that it is impossible to judge of the requirements 
of the latter by the capabilities of the former. It was admitted, 
however, that itis the starting that uses up the motive power of 
the electrical machinery so wastefully. This is reasonable enough, 
for everybody knows that starting an engine of any kind with the 
load on is a different thing from running away with it afterwards. 
How much nominal power would need to be provided for an 


| electrically driven vehicle capable of carrying four or six people, 


for use on common roads, to ensure its starting in all circumstances, 
Bat Herr von Oechelhaenuser reports that the 
Do2ssau tramcars do their travelling with a gas consumption of 
only 31°2 cubic feet por mile run, including the loss in compression, 
which is remarkably little. Not much more than one-half of this 
quantity ought to be needed to do an amount of work on common 
roads equivalent to that of one carriage horse trotting at a fair 
rate of speed for his gait—a rate that should never be exceeded 
by anything on wheels, off a special track. 

The subject, however, might be discussed at greater length than 
we can find room for here, without being exhausted. We can 
only express the hope that mechanicians will rise equal to the 
occasion, and that the best system, whatever it may happen to be, 
will win. It is not to be supposed that the gas industry will reap 
mtch p-ofit from the cupply of compressed gas to ussrs cf mechant- 
cally driven road vehicles, even if the gas engine were to surpass 





hb into op , and eight had schemes in course of con- 
struction. Of the fifty-six urban authorities twenty-four had 
sewage schemes in operation in 1892, seven had come into opera- 
tion since, ninet had sch in course of construction, only 
one had no scheme before it at the present time. The daty of the 
committee is to carry out the law with consideration and discre- 
tion. The Chief Inspector reported that there is a noticeable 
improvement in the rivers, although they are still bad, and will 
continue to be so until the sewage has been removed, and until the 
mud at the bottom has been carried away by floods. 

Sir H. Roscoe was called upon to make a special report dealing 
with the question of delay. He stated that during eight months 
256 analyses of manufacturers’ ¢filuents had been made; of these 
forty were good, fifty-six fair, in eighty-six cssos they were unsatis- 
factory, and in seventy-four they were bad. In the latter cases 
the attention of the manufacturers had been called to the condition 
of the effluents, and the response as a rule was of satisfactory 
character. Up to the present time only twenty-nine manufacturers 
had appeared at the Local Government Inqairy, and only eleven of 
these had been prosecuted since the commenc:ment of the com- 
mittee’s proceedings, showing that the demands of the committee 
had been met in a most conciliatory spirit. He said that the main 
difficulty of solids in suspension had been altogether obviated, 
and so far as solid mattcr was concerned there was none going 
down the streams. 

With regard to the other matter, especially that portion which 
was soluble and produced pollution, the amount had been greatiy 
reduced. With the help of the manufacturers most satisfactory 
work had been done; more remained to be done, but that it 
could be done had been demonstrated. An interesting point was 
mentioned, viz., that by diverting the discharge from a drain con- 
veying iron liquors from a galvanising works, great benefit had 
been derived to the main drainage system of the Manchester Cor- 

ration, on t of the ch 1 constituents of the liquid. 

he waters of the Medlock had bsen greatly improved for manu- 
facturing purposes, and a very great saving effected in dye material 
and in goods not being spoiled. The question of manufactories 
was simple compared with that of local authorities. Tests were 
continually made on samples of sewage ¢filaents, and the average 
amount of pollution had been lowered. 

Before an order could be obtained against a manufacturer, it 
was necessary to show not merely that the liquid was of a pollating 
character, but the Court must be satisfied that the best available 
means for preventing pollution had not been adopted. The diffi- 
culty was to determine the extent of the efficiency of the best pro- 
cesses, They had to deal with constantly varying qualities of 
materials treated under widely different conditions, and for this 
reason it was not advisable in the case of manufacturing effluents 
to fix any hard-and-fast standards cf purity. 

With regard to sewage works, however, a limit of impurity had 
been drawn. The limit of impurity usually allowed in drinking 
water was about one-twentieth of the limit of purity which he 
had adopted for sewage efilaents. Consequently the demands of 
the joint committee were reasonable, and in his opinion essential 
if good results were to be obtained. Fora large majority of cases 
of town sewage, chemical treatment alone was not sufficient, some 
form of subsequent filtration being essential. The position of the 
county boroughs as regarded the treatment of ge, he regretted 
to say still remained in an unsatisfactory condition. 

The above information shows that much has been done to 
reclaim the streams from the condition in which they were found 
by the Rivers Pollution Commissioners a quarter of a century ago. 
We congratulate the committee upon the practical common-sense 
view they take of their duties, and the sensible manner in which 
they set themselves to carry out the Act. Their work is being 
watched with great interest, not only by the people of this country, 
but throughout the civilised world, and their success will ensure 
the adoption of similar measures in many districts, and is of 
espscial interest to the engineering profession. 




















An important scheme has been adopted at Swansea in 
respect of the electric lighting of the cantral part of thetown. It 
is decided to use a dust destructor in combination. The scheme 
will be on the high tension system, and will cost about £56,000, 
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THE BRITISH ASSOCIATION. 


TyHE following is the address to the Mechanical Szience Section 
delivered by Mr. L. F. Vernon-Harcourt, M.A., M. Inst. C.E, 


President of the Section. 

The relation of engineering to science.—The selection of a subject 
for an inaugural address, necessitated by the honour conferred 
upon me of presiding over this Section, has been rendered peculiarly 
difficult, both on account of the numerous able addresses delivered 
in past years by cl eminent predecessors in this office, and also by 
the circumstance that the branches of engineering to which most 
of my professional life has been devoted bave not as intimate a 
connection with mechanical scisn2e as some others. Moraover, 
whilst former Presidents of Section G have frequently dealt, in 
their addresses, with the progress of those special branches of 
engineering in which they have had most practical experience, such 
a course, ia the present iastance, would have exposed me to the 
danger of merely repeating information and reiterating opinions 
already rec oe 5 in the ‘‘ Proceediags” of the Institution of Civil 
Eagineers, and in other publications, with reference to maritime 
and hydraulic engineering. It has, accordingly, appeared to me 
that the exceptional occasion of addressing a gathering of scientific 
persons, and of engineers who testify their interest ia science by 
attending th tings, would be best utilised by considering the 
relation that engineering in general, and maritime and hydraulic 
engineering in particular, bear to pure science, and the means by 
which progress in iy com, | science might be best promoted, and 
its scope and utility increased. : a ‘ < 

In addition to the oft-quoted definition of civil engineeriog as 
‘‘the art of directing the great sources of power in nature for the 
use and convenience of man,” Taomas Tradgold alzo defined it, in 
1828, as ‘‘that practical application of the most important prin- 
ciples of natural philosophy which has, in a considerable degree, 
realised the anticipations of Bacon and changed the aspect and state 
of affairsin the whole world.” If the influence of engineering could 
be thus described in 1828, when railways and steamships were in 
their infancy, and the electric telegraph and the various modern 
applications of electricity and magnetism had not come into exist- 
ence, how far more true is it at the present day, when the 
various branches of engineering have attained such a marvellous 
development! ‘Tredgold also realised, at that early date, that the 
resources of the engineer must be further directed so as to cope 
with the injurious forces of nature, such as floods, storms, and un- 
sanitary conditions, and thus protect men from harm as well es 

romote their well-being. Moreover, he foresaw the great capa- 
ilities of development pee by engineering, and its de- 

d on sci ; for he stated that ‘‘the real extent 
to which civil engineering may be applied, is limited only by 
the progress of science; its scope and utility will be in- 
creased with every discovery in philosophy, and its re- 
sources with every invention in mechanical or chemical art, 
since its bounds are unlimited, and equally so must be the 
researches of its profeesors.” If the full significance of these state- 
ments may be accepted as correct, engineers might fairly claim to 
have a right to say, ‘‘ As engineers we are necessarily men of 
science, and no branch of science is outside our province.” It 
might, however, be said that no engineer, with his absorbing 
professional avocations, would have the time to acquire even the 
rudiments of the principal branches of science, with their ever- 
increasing developments, to the study of each of which the life- 
work of many earnest searchers into the secrets of nature is wholly 
devoted. Nevertheless, a few branches of science, such as physi- 
ology, biology, and botany, appear to be beyond the scope of 
practical engineering ; whilst a moderate acquaintance with some 
others might suffice for the needs of the engineer, except in certain 
special branches, suppl ted as it can readily be by the advice 
of a specialist in complicated cases, Among the branches of 
science necessary for the engineer, two may be regarded as of the 
highest importance, namely, mathematics and physics, upon which 
the science of engineering mainly depends; and without an 
adequate knowledge of these no person should be able at the 
present day to enter the profession of a civil engineer. Other 
sciences of considerable, though of comparatively minor, importance 
to engineers in general, are chemistry, geology, and meteorology ; 
but each of these assumes an enhanced value in special branches of 
engineering. ‘ 

Mathematics in relation to engineering.—The pre-eminent import- 
anceof mathematics in relatioa to engineering may be accepted as 
fully established ; and a President of the Institution of Civil Eagi- 
neers would not now tell a pupil, at their first interview, that he 
had done very well without mathematics, a remark made to me by 
a justly celebrated engineer over thirty years ago. Surveying, 
which is the handmaid of civil engi ing, depends upon the prin- 
ciples of geometry for its accuracy ; and ordinary triangulation, 
geodesy, and the rapid method of surveying and taking levels in 
rough country, known as tacheometry, are based on trigonometry 
and aided by logarithms. Tacheometry, indeed, though carried 
out by means of a specially constructed theodolite, may be 
regarded as the practical application of the familiar problem in 
trigonometry of finding the height and distance of an inaccessible 
tower. A proposition of Euclid forms the basis of the simplest and 
speediest method of setting out circular curves for railways ; whilst 
astronomy has been resorted to for facilitating surveying in un- 
explored regions. The laws of statics are involved in the design 
of bridges, especially those of large span, and also of masonry 
dams, roofs, floors, columns, and other structures ; whilst torsion, 
internal ballistics, the trajectory of a projectile, the forces of 
impact, and the stoppage of a railway train are dynamical problems, 
Hydrostatics and bydrodynamics provide the foundation of 
hydraulic engineering ; though, owing to the complicated nature 
of the flow of water, observations and experiments have been 
necessary for obtaining correct formule of discharge. Goome- 
trical optics has been employed for determining the forms of 
the lenses for giving a parallel direction to the rays proceeding 
from the lamps of a lighthouse, in accordance with the principles 
laid down by Fresnel. The theory of the tides, the tide tables 
giving the predicted tidal rise at the principal ports, and wave 
motion—questions of considerable importance to the harbour engi- 
neer—depend upon mathematical and astronomical calculations ; 
whilst the stability and rolling of ships, the lines for a vessel of 
least resistance in passing through water, and the dimensions and 
form of screw propellers, to obtain the greatest speed with a given 
expenditure of | power, have been determined by mathematical con- 
siderations aided by experiment. Electrical engineering depends 
very largely upon mathematical and physical problems, guided by 
the results of practical experience; and the possibility of the 
commercial success of the first Atlantic cable depending upon the 
rate of transmission of the signals and the Ics; of electrical in- 
tensity in that long journey, bas been shown by Dr. John Hop- 
kinson, in his ‘‘ James Forrest ” lecture, to have been determined 
by Lord Kelvin by the solution of a partial differential equation.) 
All branches of applied mathematics have accordingly been utilised 
by engineers, or, as in the case of several general principles and tidal 
calculations, by mathematicians to their benefit; but graphic 
statics will probably gradually supersede analytical methods for 
the calculation of stresses, as more rapid in operation and less 
subject to errors, which are also more easily detected in graphic 
diagrams, Pare mathematics, in its higher branches, appears to 
have a less direct connection with engineering ; but applied mathe- 
matics is so largely dependent upon pure mathematics that the 
latter, including the calculus and differential equations, cannot be 
safely neglected by the engineer, though certain branches, as, for 
instance, probabilities, the theory of numbers, the tracing of 
curves, and some of the more abstruse portions of the subject, may 
be dispensed with, " 

Physics in relation to engineering.—Physics has been placed after 
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mathematics, as many poysea problems are determined by mathe- 
matics ; but in several respecte physics, with its very wide scope 


in its relation to the various properties cf matter, is of equal im- 
rtance to ongineers, for there are few problems in engineering 
in which no part is borne by physical considerations. The sur- 


veyor avails himself of physics when heights are measured by the 
bavometer, or by the temperature at which water boils; and the 
spirit level is a physical instrament adapted by the surveyor for 
levelling across land. Evaporation, condensation, and latent 
heat are of great importance in regard to the efficiency of steam 
engines; and the expansive force of the gases generated or 
exploded, the diminution of friction, and the retention of the heat 
developed are essential elements in the economical working of heat 
engines. Allowance for expansion by heat and contraction by 
cold has to be made in all large structures; and deflections due to 
changes in temperature have to be taken into account. The tem- 
—, also, which decreases with the elevation above the sea- 
evel, and the distance from the equator limits the height to which 
railways can be carried without danger of blocking by snow; 
whilst the temperature, by increasing about 1 deg. Fah. with 
every 60ft. below the surface of the earth, limits the depth at 
which tunnels can be driven under high mountain ranges. Con- 
gelation of the soil is employed, as will be explained by Monsieur 
Gobert, in excavations through water-bearing strata. 

Compressed air is used by engineers for excluding the water 
from subaqueous foundations, so that excavations can be made and 
foundations laid at considerable depths below the water-level, with 
the same certainty as on dry land. The compression of air, and 
its subsequent absorption of heat on being liberated and expand- 
ing in a chamber, are employed for refrigerating the chambers in 
which meat and other perishable supplies are preserved. Com- 
pressed air is —— for working the boring machinery in 
driving long tunnels through rock, and provides, at the same time, 
means of ventilation ; and it also serves to convey parcels along 
pneumatic underground tubes. Moreover, the compressed air 
and vacuum brakes are the most efficient systems of automatic 
continuous brakes, which have done so much to promote safety in 
railway travelling, and in reducing the loss of time in the pulling 
up of frequently stopping trains. The production of a more 
perfect vacuum than can be produced by the ordinary air pump 
might have been supposed to be merely an interesting physical 
result ;? but, in fact, the preservation of the heated filament of 
carbon in the incandescent electric light has been rendered possible 
only by the far more perfect vacuum obtained by the Sprengel 
vacuum pump, by which the air is exhausted down to so low a 
pressure as one two hundred millionth of an atmosphere. 

The illuminating power of different sources of light is of great 
importance in determining the distance at which the concentrated 
rays from a lighthouse can be rendered visible, as well as in 
relation to the lighting of streets and houses ; and the refrangi- 
bility of the rays emitted, or the nature of their spectrum, should 
not be dis led, as upon this depends the power of a light 
to penetrate mist and fog, which cut off the rays at the 
violet end of the spectrum, and have comparatively little 
influence on the least refrangible red rays.3 The effect also of the 
colouring of lights on their visibility is of interest in determining 
the shades of colour to be used for signal and ship lights, and also 
the relative power of the lights required for different colours to 
secure equal illuminating power. Distinctions of colour are essen- 
tial in these cases ; but for distinguishing lighthouses the use of 
coloured glasses has been abandoned on t of their impairing 
the light emitted ; and the desired indication has been effected m4 
varying the number and duration of the flashes and eclipses in eac 
lighthouse. The detection of colour blindness is of interest to 
engineers, as this physical infirmity incapacitates men from acting 
as engine drivers, signalmen, or navigating seamen. The use of 
compressed oil-gas enables buoys and beacons to give a warning or 
guiding light for about three months without requiring attention ; 
and the electric light has accelerated the passage through the Suez 
Canal from 304 to 20 hours, and has greatly increased the capacity 
of the Canal for traffic by enabling navigation to be carried on at 
night. The electric light also affords an excellent, safe, and cool 
light in the confined cabins on board ship, in the headings of long 
tunnels, and in the working chambers filled with compressed air 
used for sinking subaqueous foundations. 

Acoustics might seem to have little relation to engineering ; but 
the soundness of the wheels of a train are tested by the noise 
they give when struck with a hammer; warning notes are emitted 
by railway and steamship whistles, the fog-horn on board ship, 
and the whistling and bell buoys employed for marking shoals or 
the navigable channel; whilst the striking of bells, the blast of 
steam sirens, and the explosion of compressed gun-cotton cart- 
ridges and rockets indicate the positi lighth in 
weather. The most powerful sounds that can be produced by the 
help of steam appear to have a very limited range as compared 
with light; for, under ordinary conditions, the most powerful 
siren ceases to be audible at a distance of six or seven miles; 
whilst the transmission of sound is very much affected by the 
wind and the condition of the atmosphere, It seems possible that 
loud detonations at short intervals may be more readily heard 
than the continuous blast of a steam trumpet. 

E'ectrical engineering is very intimately connected with 
physics, for it really is the application of electricity to industrial 
purposes. The very close relation between electricity and mag- 
netism, discovered by Oarsted in 1820, and further established by 
the remarkable researches of Faraday, has led to the present 
system of generating electricity by the relative movement of 
coiled conductors and electro - magnets, in dynamo - electric 
machines worked by a steam engine or other motive power. The 
electrical current thus generated can be transmitted to a distance 
with little loss of energy ; and it can either be used directly for 
lighting by arc or incandescent lamps, or be reconverted mto 
mechanical power by the intervention of another dynamo, Electri- 
city is also employed for the simultaneous firing of a series of 
mines, at a safe distance from the site of the explosion. 

The convertibility of heat and energy, indicated by Mayer, 
forms the basis of thermodynamics ; and the mechanical equivalent 
of heat, a physical problem of the highest interest, determined by 
Joule in 1843 furnishes a measure of the amount of work that can 
be possibly obtained by a given expenditure of heat in heat 
engines, The above summary indicates how the discoveries of 

hysics are applied to many branches of engineering ; and a know- 
edge of the laws of physics, and of the results of physical 
researches, appears, therefore, essential for the successful proseca- 
tion of engineering works, The very intimate relation of 
mechanical science to mathematics and physics, and the indebted- 
ness of engineers to men of science outside the ranks of their 
—_- are, indeed, evidenced by the roll of the Presidents of 

ection G, containing the names of Dr. Robinson, Mr, Babbage, 
Professor Willis, Professor Walker, and Lord Rosse, 

Chemistry in relation to engineering.—Gas-making is in reality a 
chemical operation on a large scale, consisting in the destructive 
distillation of coal, the purification and collection of the resulting 
carburetted hydrogen, and the separation and utilisation of the 
residual products, Chemistry, accordingly, holds a very important 
place in the requirements of the gas engineer. ‘I'he manufacture 
of iron, steel, and other metals, and the formation of alloys, are 
essentially chemical operations ; and the Basssmer and Gilchrist 

rocesses, by which steel is produced in large quantities directly 
rom cast iron, by eliminating a portion of the carbon contained in 
it, and also the injarious impurities, silicon and phosphorus, in 
place of the former costly and circuitous method of removing the 
carbon from cast iron to form wrought iron, and then combining a 
smaller proportion of carbon with the wrought iron to form steel, 
are based on definite chemical changes, and necessitated chemical 
knowledge for their development. Chemical analysis is needed 
for determining the purity of a supply of water, or the nature and 











extent of its contamination ; and Dr. Clarke’s process for 
hard water, by the addition of lime water, depends upon a cheated 
reaction. The methods also of purifying water by filtration, 
shaking up with scrap iron, and aération, are chemical operations 
on an extensive scale; and their efficiency has to be ascertained by 
chemical tests, 

Cements and mortars depend for their strength and tenacity, 
when mixed with water, upon their chemical composition and the 
chemical changes which occur. The value of Portland cement 
requires to be tested quite as much Ls a chemical analysis of its 
component parts as by the direct tensile strength of its briquettes; 
for an apparently strong cement may contain the elements of its 
own disruption, in a moderate proportion of magnesia or in an 
excess of lime. The chemical change which has been found to 
occur in the Portland cement of very porous concrete exposed to 
the percolation of sea-water under considerable pressure, by the 
substitution of the magnesia in sea-water for the lime in the 
cement, if proved to take place slowly under ordinary circum- 
stances, would render the duration of the numerous sea works 
construc‘ed with Portland cement very precarious, and necessitate 
the abandonment of this very convenient material by the maritime 
engineer. 

Explosives, which have rendered such important services to engi- 
neers in the construction of works through rock and the blasting of 
reefs under water, as well as for purposes of attack and defence, 
form an important branch of chemical research, The uses of gun- 
cotton as an explosive agent, though not for guns, have been greatly 
extended by the investigations of Sir Frederick Abel, and by the 
discovery that it can be detonated, when wet and unconfined, by 
fulminate of mercury ; whilst smokeless powder, a more recent 
chemical discovery, seems likely, by its application to fire-arms, to 
produce important modifications in the conditions of warfare. The 
progress achieved by chemists in other forms of explosives has 
been marked by their successive introduction for blasting in large 
engineering works. Thus the removal of the rock in driving the 
Mont Cenis Tunnel, in 1857-71, was effected by ordinary blastii 
powder ; whilst the excavation of the longer St. Gothard Tunnel, 
in 1872-82, was accomplished by the more efficient explosive 
dynamite.* Moreover, the first great blast for removiog the 
portion of Hallett’s Reef, which obstructed the approach to New 
York Harbour, was effected mainly by dynamite, together with 
vulean powder and rendrock, in 1876; whereas the far larger 
Flood Rock, in mid-channel, was shattered in 1885 by rackarock, 
a mixture of potassium chlorate and nitrobenzol, and a much 
cheaper and a more efficient explosive under water than dynamite.® 
Rackarock is one of the series of safety explosives first investigated 
by Dr Sprengel in 1870, whicb, consisting of a solid anda liquid, 
is safely and easily mixed for use; and these materials, being 
harmless previously to their admixture, can be stored in large 
quantities without risk.6 The cost also of this large blast was 

a reduced by the sympathetic explosion of the bulk of the 
cartridges by the detonation of a series of prim: exploders, 
placed at intervals along the galleries, and fired simultaneously by 
electricity from the shore. 

The utilisation of sewage belongs to agricultural chemistry ; 
and the deodorisation of sewage, and its conversion into a 
commercial manure, are chemical processes. The disposal of 
sewage by irrigation is a branch of agriculture ; and the innocuous 
character of the effluent fluid, discharged into the nearest stream 
or river, has to be ascertained by chemical analysis. Chemists 
have the opportunity of benefiting the community, and at the 
same time acquiring a fortune, by discovering an economical and 
efficient process for converting sewage on a large scale into a pro- 
fitable saleable manure, so that inland towns may not have to 
dispose of their sewage at a loss, and that towns situated on tidal 
estuaries or the sea coast may no longer discharge their sewage 
into the sea, but distribute it productively on the land. The 
purifying of the atmosphere from smoke, rendered increasingly 
expedient by the growth of population, and the prevention of the 
dense f caused by it, by some practical method for more 
thoroughly consuming the solid particles of the fuel, still await 
the combined efforts of chemists and engineers, 

Geology in relation to engineering.—A knowledge of the super- 
ficia’ strata of the earth is important for all underground works, 
and essential for the success of mining operations, Geology is in- 
dispensable in directing the search for coal, iron ore, and the 
various metals ; and the existence of faults or other disturbances 
may greatly modify the conditions. The value of geology to the 
engineer is not, however, confined to the extraction of minerals, 
for it extends, more or less, to all works going below the sur- 
face. The water supply of a district, in the absence of a suitable 
river or stream, is dependent on the configuration and geology of 
the district ; and the spread of London before the extension of 
waterworks, as pointed out by Prof: Prestwich, had to be con- 
fined to the limits of the gravel subsoil, in which shallow wells gave 
access to the water arrested by the stratum of underlying London 
clay. The sinking also of deep wells for a supply of water, and the 
depth to which they should be carried, are determined by: the 
nature of the formation, the position of faults, and the situation 
of the outcrop of the water-bearing stratum. A geological exami- 
nation, moreover, of a site pro’ for a reservoir, to be formed 
by a reservoir dam acrossa valley, has to be made to ascertain the 
absence of fissures and the soundness of the foundation for the 
dam. In the driving of long tunnels, the nature and hardness of 
the strata and their dip, the prospects of slip:, and the possibility 
of the influx of large volumes of water, are geological considerations 
which affect the designs and tae estimates of cost. The excava- 
tions also of large railway cuttings and ship canals are considerably 
affected, both as regards their side slopes and cost, by the nature 
and condition of the strata traversed. 


Meteorology in relation to engineering.—The maximum pressure 
that may be exerted by the wind has to be allowed for in calcu- 
lating the strains which roofs, bridges, and other structures are liable 
to have to bear in exposed situations ; and continuous records of 
anemometers for long periods are required for determining this 
pressure. The force of the wind also, and the direction, duration, 
and period of occurrence of severe gales, are important to the 
maritime engineer for estimating the effects of the waves in any 
special lucality, for determining the quarter from which shelter is 
needed, and for ascertaining the seasons most suitable for the 
execution of harbour works, the repair of damages, and the carry- 
ing out of foundations of lighthouses and beacons on exposed rocks. 
The harbour engineer must, indeed, of necessity be somewhat of a 
meteorologist, for the changes in the wind and weather, the 
oscillations of the barometer, and the signs of an approaching 
storm are indications to. him of approaching danger to his works, 
which he has to guard against ; for the sea is an insidious enemy 
which soon discovers any weak spot, and may in a few hours 
destroy the work of months. 

Continuous records of rainfall, as collected regularly by Mr. 
Symons from numerous stations in the United Kingdom, are ex- 
tremely valuable to engineers for calculating the probable average 

ield of water from a given catchment area, the greatest and 
east discharges of a river or stream, the sizo of drainage channel 
needed to secure a low-lying area from floods, and the amount of 
water available for storage or irrigation in a hot, arid district, 
The loss of water by evaporation at different periods of the year, 
and under different conditions of soil and climate, the effect of 
percolation in reducing evaporation, and the infizence of forests 
and vegetation in iucreasing the available rainfall, while equalisi 
the flow of streams, are subjects of equal interest to hydraulic 

gi and meteorologists. Countries periodically visited: by 
hurricanes, cyclones, or earthquak itates special precautions, 
and special designs for structures ; and every additional informa- 
tion as to the force and extent of these visitations of nature is of 

















4«P; ,” Inst. O.E., Vol. 95, p. 266. 








2 Journal of the Chemical Society, June, 1864. 
8 © Proceedings ” Inst, C.E., Vol. 57, pp. 145-148. 


5 Ibid, Vol. 85, pp. 267, 270. 
6 Journal of the Chemical Society, August, 1878. 









































































































































PE SIRE PORES I OI STI 
















270 


THE ENGINEER. 


Szpi. 18, 1895. 











value in enabling engineers to provide more effectually against 
these ravages. 

Benefits conferred by engineering 1; re science. —Engineering 
is generally concerned in the application of the researches of 
science for the benefit of mankind, and not in the extension of the 
domain of pure science, which necessitates greater concentration of 
attention and study than the engineer in practice is able to devote 
to it. Eogineers, however, though never able to repay the ever- 
increasing debt of gratitude which they owe to past and present 
investigators of science, except in rendering these abstract re- 
searches of practical utility, have, nevertheless, been able inci- 
dentally to p te the prog of sci Thus mechanical 
science, by the construction of calculating machines, the planimeter, 
— ~~ ee the the citeeaéte and — ee 
analyser of Lo elvin, the self- rip e- ) aD 
various other instruments, has lightened ap keane af abi 
maticians ; while excavations for works and borings have assisted 
the investigations of geologists. The mechanical genius of Lord 
Rosse led mainly to the success of his gigantic telescope, which has 
revealed so many secrets of the heavens ; and the rapidity of loco- 
motion, due to the labours of engineers, has greatly facilitated 
astronomical observations and physical discoveries, besides pro- 
moting the concourse of scieutize men and the diffusion of 
knowledge. Electrical engineeri 
to electrical physics that the development of the one necessarily 
promotes the progress of the other. The observations also con- 
ducted by hydraulic and maritime engineers in the course of their 
practice aid in extending the statistics upon which the science of 
meteorology is based. 

Engineering as an experimental science.—Engineering, so far as it 
is based on mathematics, is an exact science, and the strains due to 
given loads on a structure can be accurately determined ; but the 
strength of the materials employed has to be ascertained before 
any structure can be properly designed. Accordingly the resist- 
ance of materials to tension, compression, and flexure has to be 
tested, and their limit of elasticity and breaking weight deter- 
mined. Thus, previously to the construction by Robert tephenson 
of the Britannia Tubular Bridge, the first wrought iron girder 
bridge of large span erected, numerous experiments on various 
forms of wrought iron were carried out by that eminent mathema- 
tician and mechanician, Eaton Hodgkinson, who had previously 
indicated the proper theoretical form for cast iron girders, and to 
whom the success of the bridge across the Menai Straits was in 
great measure due.” Besides the numerous tests always now 
made of the materials employed during the progress of any 
large engineering work, railway brid are also subjected to 
severe test loads before being opened = public traffic, by which 
the safety of the stractures and their rigidity, as measured by 
the amount of deflection, are ascertained, serving as a guide for 
subsequent designs. 

Numberless experiments have been made on the flow of water 
in open channels, over weirs, through orifices, and along pipes; 
and the influences of the nature of the bed, the slope, depth, and 
sizo of channel, have been investigated by various paeeaiicaes, 
Mr. Thomas Stevenson measured the force of waves at some places 
on the Scotch coast ;® Professor Osborne Reynolds has examined 
the laws of tidal flow in a model of the inner estuary of the 
Mersey, and in specially-shaped experimental models; and I have 
found it possible, in small working models of the Mersey and 
Seine, not merely to reproduce the configuration of the bed of the 
estuary out to sea, but also to observe the effects of different forms 
of training works in modifying sandy estuaries.!? Mr, William 
Froude, after his retirement from active practice, devoted his 
abilities to experiments on the motion and resistance of ships in 
water, which have proved of inestimable value to the naval 
architect, and which formed the subject of his presidential address 
to this Section in 1875. 

Electrical engineering is specially adapted for experimental 
investigation; and in this branch theory and practice are so closely 
allied that some of the most eminent exponents of the theory of 
the subject, such as Lord Kelvin and Dr, Hopkinson, have developed 
their theories into practical results. In most other branches the 
investigator is generally distinct from the engineer in large 
practice ; but it may be safely said that an able investigator and 
generaliser in engineering science, as, for instance, the late Pro- 
fessor Rankine, accomplishes work of more value to the profession 
at large than the practical engineer, who, in the world’s estimation, 
appears the more successfal man. 

Every branch of engineering science is more or less capable of 
being advanced by experimental investigations ; and when it is 
borne in mind that the foree of waves, the ebb and flow of tides in 
rivers, the influences of training works in estuaries, and the motion 
of ships at cea have been subjected to experimental research, it 
appears impossible to assign a limit to the range of experiments as 
a@ means of extending engineering knowledge. Problems of con- 
siderable interest, which can caly be solved by experiments or by 
comprehensive generalisations from a number of examples, must 
frequently present themselves to engineers in the course of their 
practice, as they have to myself; and engineers would render 
a great service to the profession if they would follow up the lines 
of investigation thus to them in the true spirit of 
scientific inquiry. 

Failures of works due to neglect of scientific considerations—Before 
the amount and distribution of the stresses in structures were 
thoroughly understood, a disposition was naturally evinced to err 
on the side of excessive strength ; and the materials in the various 
ary of the structure were not suitably proportioned to the 

oad to be borne, resulting in a waste of materials and too great 
an expenditure on the works, Thus some of the early high 
masonry reservoir dams in Spain exhibit an excessive thickness 
towards the top, imposing an unnecessary load on the foundations ; 
and in many of the earlier iron girder bridges more material was 
employed than was required for stability, and it was not properly 
distributed. Boldness engendered by incr experience, and 
dictated by motives of economy, has tended te make the engineers 
of the present day pursue an opposite course ; and, under these 
circumstances the correct calculation of the strains, the exact 
strength of the materials, and a strict appreciation of the physical 
laws affecting the designs become of the utmost importance, 

The failures of many bridges may be explained by errors in 
design, defects in construction, or by economy carried beyond the 
limits of safety in pushing forward railways in undeveloped coun- 
tries; but other failures are attributable to a disregard or under- 
estimation of the influence of physical causes. Thus the Tay 
Bridge disaster, in 1879, was due to underestimating the amount 
and effect of the al ae sn in an exposed situation, where it 
acted with a considerable leverage, owing to the height of the 
bridge, and was inadequately provided against by the small trans- 
verse width of the _. in proportion to their height, which were 
farther weakened by bad workmanship in Pony 20F me of their 
columns. The bursting of the Bouzsy masonry dam in France this 
year must be attributed to an inadequate thickness at part of the 
cross-section, producing a tensional strain on the inner face with 
the reservoir full, aided by the instability resulting from a fissured 
foundation, The overthrow of the outer arms of the Madras 
breakwaters, —E a cyclone in 1881, may be traced to an inade- 
quate estimate of the force of the waves in a storm, in deep water, 
and with a great fetch across the Indian Ocean, beating against the 
portions of the breakwaters directly facing their course; for these 
outer portions, running nearly parallel to the coast-line, wera not 
made any stronger than the inner portions placed at right angles 





, Moreover, is so closely allied 
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to the shore and the direction of the waves, and situated for the 
most partin shallower water. The erosion of the bed of the Gan; 

Canal on the first admission of the water, necessitating the erection 
of weirs at intervals to check the current, resulted from an error in 
the calculated discharge of the channel with the given inclination, 
and the consequent undue velocity of the stream, producing scour. 
The failure of the jetty works at the outlet of the Rhone to effect 
any permanent deepening of the channel over the bar, was due to 
the unsuitable direction given to the outlet channel in view of the 
physical conditions of the site, and the concentration of all the dis- 
charge, and consequently all the alluvium carried down into a 
single mouth, whereby the rate of deposit in front of this outlet 
has been considerably increased. The excessive cost, and conse- 
quent stoppage, of the Panama Canal works, though due to a variety 
of causes, must be partly attributed to want of due consideration 
of the strata to be excavated ; for a cutting of 300ft. in depth, 
which may be possible in rock, b i ticable when a con- 





siderable portion has to be executed in ‘very treacherous clay. 
Oscasionally failures of works may be attributed to exceptional 
causes or uliarly unfavourable conditions ; but in most cases, 


as in the instances given above, they are the result of errors or 
deficiencies in design, which might have been avoided by a more 
correct appreciation of the physical conditions involved. 

Scientific training of engineers.—In most professions, preliminary 
training in those branches of knowledge calculated to fit a student 
for the exercise of his profession is considered indispensably neces- 
reg Ay and examinations to test the proficiency of candidates have 
to be passed as a necessary qualification for admission into the 
Army, Navy, Church, Civil Service, and both branches of the Law, 
Special care is taken in securing an adequate preliminary training 
in the case of persons to whom the health of individuals is to be 
entrusted, not merely by experience in hospitals, but also by 
examinations in those branches of science and practice relating to 
medicine and surgery, before the medical st t can b a 
qualified practitioner. If so much caution is exercised in protect- 
ing individuals from being attended by doctors possessing insuffi- 
cient knowledge of the rudiments of their profession, how much 
more necessary shuuld it be to ensure that engineers are similarly 
qualified, to whom the safety and well-being of the community, as 
well as large ag age in regard to expenditure, are liable to 
be entrusted? The duty of the engineer is to apply the resources 
of nature and science to the material berefit and progress of man- 
kind ; and it therefore seems irrational that no guarantee should 
be provided that persons, before becoming engineers, should acquire 
some knowledge of natural laws, and of the pag of those 
sciences which form the basis of engineering. The Institution of 
Civil Engineers has, indeed, of recent years required some 
evidence of young men having received a good education before 
their admission into the student class; but some of the examina- 
tions accepted as sufficient for studentship, such as a degree in 
any British university, afford no certainty in themselves that the 
persons who have passed them possess any of the qualifications 
requisite for an engineer; and it is quite unnecessary to become 
a student of the institution in order to become an engineer. The 
Council of the Institution has no doubt been hitherto deterred 
from proposing the establishment of an examination in mathe- 
matics and natural science, as a necessary preliminary to becoming 
an engineer, by the remembrance that some of the most dis- 
tinguished engineers of early days in this country were self-taught 
men; but since those days engineering and the sciences upon 
which it is based have made marvellous advances; and in view of 
these developments, and the excellent theoretical training given 
to foreign engineers, it is essential that British engineers, if they 
desire to retain their present position in the world, should arrange 
that the recruits to their profession may be amply qualified at 
their entrance in theoretical knowledge, in order to preserve the 
standard attained, and to be in a position to achieve further pro- 
gress. Noamount of preliminary training will, indeed, necessarily 
secure the of an engi , any more than the greatest 
proficiency would be certain to lead the medical student to 
renown as a physician or surgeon; but other conditions being 
equal, it will greatly promote his prospects of advancement 
in his profession, and his utility to his colleagues and the 
public. The engineers of the past achieved great results in the 
then early dawn of engineering knowledge, by sound common 
sense, a ready grasp of first principles and of the essential points 
of a question, capacity for acquiring knowledge, power of manag- 
ing men and impressing them with confidence, and shrewdness in 
selecting competent assistants. These same qualities are stil] 
needed for success in the present day, coupled with an opportunity 
of exhibiting them ; but far more knowledge of mathematics and 
other sciences is required now, owing to the enormous advances 
effected, if the progress of engineering science is to be maintained. 
Even though in some branches engineers in large practice may not 
have the time, or retain the requisite facility, for solving intricate 
mathematical problems, they should be able readily to comprehend 
the fall bearing of the principles presented, and to understand 
the nature of the solutions put before them, which nothing but the 
scientific faculty implanted by early training in mathematics and 
physics can adequately secure. 

A qualifying examination for engineers would usefully stop 
persons at the outset from entering the profession who failed 
to evince the possession of the requisite preliminary knowledge ; it 
would indicate, by the subjects selected, the kind of training best 
calculated to fit a person to become a useful engineer; and it 
would protect the public, as far as practicable, from the injuries 
or waste of money that might result from the mistakes of ill-quali- 
fied engineers, : 








ip 4g in engineering.—Some branches of engineering have 
for a long time been kept distinct from others, such as the con- 
struction of steam engines, locomotives and marine engines, ship- 
building, heavy ordnance, hydraulic machinery, and other eer 
mechanical works, one or more of which have been trea as 
specialities by certain firms, and also gas lighting, and, more 
recently, electric lighting. In the department, however, of civil 
engineering in its narrower signification, as distinguished from 
mechanical engineering, engineers of former times were regarded 
as equally qualified to undertake any of the branches of public 
works ; and the same engineer might be entrusted with the execu- 
tion of roads, railways, canals, harbours, docks, sewerage works, 
and waterworks ; while even steamships were not excluded from 








their views, and enlarging their experience by consultation and 
discussion with engineers of various countries, My experience of 
the six maritime, inland navigation, and waterworks international 
congresses I have attended in England and abroad, has convinced 
me of the very great value of such meetings in collecting informa. 
tion, comparing views, and obtaining some knowledge of foreign 
works and methods; whilst the acquaintances formed with some 
of the most celebrated foreign engineers afford opportunities of 
gaining further information about works abroad, and deriving 
experience from their progress and results, 

Engineering literature.—Lawyers have been defined as perzons 
who do not possess a knowledge of the law, but who know where 
to find the law which they may require. It may be hoped that a 
similar definition is not applicable to engineers ; but with the 
rapid increase of engineering literature, it is most desirable that 
engineers should be able readily to refer to the information on 
any special subject, or descriptions of any executed works, which 
may have been published. Most valuable matter, however, is 
buried in the proceedings of engineering and scientific societies, 
and in various publications, and often a considerable amount of 
time is expended in fruitless search. This great waste of time 
and energy, and the loss of available information involved, led mea 
few years ago to suggest that a catalogue of engineering literature 
ought to be made, arranging the lists of publications relating to 
the several branches under separate headings, There is a possi- 
bility that this arduous and costly task may be partially accom- 

lished in separate volumes; and at any rate the first step has 

en effected by the publication, under the auspices of the Paris 
Inland Navigation Congress of 1892, of a catalogue of the publica. 
tions on inland navigation. A start has also been mads in France, 
Italy and Eogland, towards the preparation of a similar catalogue 
on maritime works, which it may be hoped means will one day be 
found to publish on the meeting of some future congress, 
Engineers who have searched, even in the best libraries, for the 
published information on any special subject, will appreciate what 
a great boon an engineering subject catalogue would be to the 
profession, and indirectly to the public at large. 

The occasional publication of comprehensive books on special 
branches of engineering, and concise papers on special subjects, by 
competent authorities, are extremely valuable in advancing and 
systematising engineering knowledge ; but the time and trouble 
involved in the preparation of such publications must, like the 
organising of congresses, be regarded as a duty performed ia the 
interests of the profession and sci , and not as affording a 
prospect of any pecuniary benefit, 

Concluding remarks.—In this address I have endeavoured 
though very imperfectly, to indicate how engineering consists in 
the application of natural laws and the researches of science for 
the benefit and advancement of mankind, and to point out that 
increased knowledge will be agg rorg | needed to keep pace with 
and to carry on, the progress that has been made. The great 
advantages provided by engineering works in facilitating communi 
cations and intercourse, and consequently the diffusion of know- 
ledge, in increasing trade, in extendivg civilisation to remote 
regions, in multiplying the comforts of life, and affording enlarged 
possibilities of enjoyment and change of scene, may be regarded as 
amply acknowledged ; but the more gradual and less obvious, 
though not less important, benefits effected by engineering works 
are not so fully realised. 

A comparison of engineering with the other chief branch of 
applied science, medicine, exhibits some similarities and differ- 
ences, In both professions, the discoveries of science are ntilised 
on behalf of mankind; but whilst physicians devote themselves 
mainly to individuals, engineers are concerned in promoting the 
well-being of the community at large, Persons reluctantly consult 
doctors when they are attacked by di , or incapacitated by an 
accident ; but they eagerly resort for enjoyment to railways, steam- 
ships, mountain tramways, piers, great wheels, and Eiffel towers; 
and they frequently avail themselves of the means of —— and 
easy locomotion to lete their restoration to health by change 
of air and climate. Physicians try to cure people when they are 
ill; whereas engineers endeavour, by good water supply and 
efficient drainage, to maintain them in health; and in this re- 
spect the evident results of medical skill are far more readily 
realised than the invisible, though more widespread, preventive 
benefits of engineering works. Statistics alone can reveal the 
silent operations of sanitary works; and probably no better evi- 
dence could be given cf the inestimable value of good water and 
proper drainage on the health of the population of large towns, 
when aided by the progress of medical science, than the 
case of London, where, towards the close of the last century, 
the death-rate exceeded the birth-rate, and the numbers were 
only kept up by constant immigration ; whereas now, in spite 
of the vast increase of the population, and the progressive absorp- 
tion of the adjacent country into the ever-widening circle of 
houses, the number of births exceed the deaths by nearly nine 
hundred a week. 

In engineering, as in pure ecience, it is impossible to stand still ; 
and engineers require to be ever learning, ever seeking, to appre- 
ciate more fully the laws of nature and the revelations of science, 
ever endeavouring to perfect their methods by the light of fresh 
discoveries, and ever striving to make past experience and a wider 
knowledge stepping-stones to greater achievements, Engineers 
have a noble vocation, and should aim at attaining a lofty ideal ; 
and in the spirit of the celebrated scientific discoverers of the past, 
such as Galileo, Newton, La Place, Cavendish, Lyell, and Faraday, 
should regard their profession, not so much as an opportunity of 
gaining a pecuniary reward, as a means of advancing knowledge, 
health, and oo 

The Pernt mt e triumphs of engineering have been due to the 
patient and long-continued researches of successive generations of 
mathematicians, physicists, and other scientific investigators ; and 
it is by the utilisation of these stores of knowledge and experience 
that engineers have acquired renown, A higher tribute of 
gratitude should perhaps be paid to the noble band of scientific 
investigators, who, in pursuit of knowledge for its own rake, have 
rendered possible the achievements of engineering, than to those 
who have made use of their discoveries for the attainment of 
practical benefits ; but they must both be regarded as co-workers 
in the promotion of the welfare of mankind. The advancement of 














the category in Brunel’s practice. The engineer of to-day, indeed, 
would be lacking that important factor for success, common sense, 
if he declined to execute any class of works which he might be 
asked to undertake ; and a variety of works is very useful to the 
engineer in enlarging his views and experience, as well as extend- 
ing the range of his practice. The tendency, however, now in 
gineering, as in medicine, is for the engineer’s practice to be 
confined to the special branch in which he had had most experi- 
ence: a result which cannot fail to be beneficial to the public, and 
calculated to promote the progress of each branch. The powers of 
the human mind are too limited, and life is too short, for engineers 
to be able to acquire in the present day equal proficiency in the 
theory and practice of the several branches of engineering science, 
with their ever-widening scope and development ; and, as in the 
domain of abstract science, general progress will be best achieved 
in engineering science by the concentration of the energies of 
engineers in the advancement of their special line of practice, 
Value of congresses on special branches of engineering.—The scope 
of engineering science is extending so fast that it is impossible 
for the Institution of Civil Eagineers, which, as the parent society, 
embraces every branch within its range of subjects, to give more 
than a very limited time for the consideration and discussion of 
papers relating to the non-mechanical branches of the profession 
comprised in public works. Mechanical, electrical, and engi- 
neers have special societies of their own for advancing their 
knowledge and publishing their views and experience, while 
sharing equally with the other branches in the benefits of the 
older institution. Congresses accordingly afford a valuable oppor- 








tunity for railway, hydraulic, and sanitary engineers of expressing 





developes the intellectual faculties of nations, and enlarges 
their range ; whilst the resulting progress in engineering increases 
their material comforts and prosperity. If men of science, by 
closer intercourse with engineers, could realise more fully the 
practical capabilities of their researches, and engineers, by a 
more complete scientific training, could gain a clearer insight 
into the scientific aspect of their profession, both might be able to 
co-operate more thoroughly in developing the resources of nature, 
and in furthering the intellectual and material progress of the 
human race, 








In a recent communication to the Liege section of the 
Association des Ingenieurs de Liege, J. Faucon, engineer at the 
Ateliers de la Meuse, speaks—says the American Manufacturer—of 
the use of this new metal in metallurgical operations. The adop- 
tion of aluminium as a refining agent involves the a of 
the use of silico-carbonated iron, and a diminution in that of ferro- 
manganese, aluminium playing the same part as the former under 
better conditions, and restricting that of the latter to the elimina- 
tion of sulphur. In the metallurgy of nickel steel, great homo- 
geneity is secured ; in making iron and steel castings, to say 
nothing of red shear iron, aluminium plays an important amelio- 
rating part, the castings are clean, very compact, and stand as well 
either hot or cold ; in dense brass castings aluminium produces an 
effect which is very marked, rendering them easy to work, and 





having an electric conductivity more than double that of ordinary 
castings, 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

‘*An expansion of business” is the general verdict of iron and 
steelmasters here when sounded regarding the current condition of 
trade, The favourable nature of the Board of Trade returns issued 
this week has been commented upon by manufacturers with great 
satisfaction, and it has had the effect of further heightening their 
hop2s with regard to the fature. Good contracts are recorded 
as having been taken for unmarked bars at the higher terms 
recently decread by a meeting of the makers of this particular 
material. The current quotations for bars are:—Marked, £7 to 
£7 12s, 6d.; merchant, £5 103. to £6 ; and common, £5 10s, Gal- 
vanised iron continues to sell well, and shipping houses are paying 
£10 53. to £10 103, per ton for 24 w.g., tok Liverpool, The 
shipments of this commodity for this year up to the present date 
have reached 130,058 tons, against 111,225 tons in the same period 
last year, and 110,905 tons two years ago. Thus there has been 
an increase this year of between 18,000 and 19,000 tons, and on two 
years ago the advance is still more marked. The increase in the 
tonnage exported last month was 3499 tons, and the value was 
£34,140 greater than that for August, 1894, The value of the 
shipments for the eight months this year has advanzed £107,125, 
as compared with last year’s value of exports for a like period. 
The Argentine Republic bought bee largely during last month, 
whilst Australia and the Cape were also good customers. Pig iron 
has had some very fair buyers this montb, but prices are unaltered 
since last report. Steel is in growing request, and values are in 
the ascandancy. Bassemer blooms and billets are £4 5s., and bars 
£5 153. to £6. S:eelmasters report that American buyers may 
shortly b> expected in this market for iron and steel. Tae 
advance of American prices has been marvellous, having reached 
ia some instances within the last few months more than 50 per 
cent. Steel billets, formerly quoted £3, hava now advanced to 
£1 16s. on the American market, and other de:criptions in propor- 
tion. A'ready Transatlantic inquiriss for stzel bars, heavy 
sactions, are reaching Stafforishire works, and a return of the 
buying of seven or eight years ago is exp3cted. 

Mach satisfaction has bzen occasioned in iron ani stzel werks in 
this district by the energetic manner in which the G»vernment ara 
takiog up the question of railway construction in East and West 
Africa. Mr. Chamberlain’s policy for the opening out of the 
British Colonies on tte Gold Coast by the building of steel rcads is 
universally approved by iron and steel masters here, and the 
appointment by the Foreign-office of an influential consultativecom- 
mittee to supervise the making of the railway to Uganda is 
regarded as a wise and business-like course. The committee are 
understood to consist of Sir P. Anderson, Assistant Uader Secretary 
at the Foreign-offica; Sir Montague Ommaney, Crown Agent for 
the Colonies; Mr, G. R. Ryder, Treasury Office; and Mr. F. L. 
O'Callaghan, late Pablic Works Secretary to the Indian Govern- 
ment, Sir Alexander Rondel is appointed consulting engineer. 

A remarkable feature of the competition now being waged in 
iron and steel between ourselves and the Continent is the circum- 
stance that it is from this country that the continental ironmasters 
are drawing their supplies of what is alleged to be their superior 
works machinery. ‘There is no part of England,” remarked a 
leading local engineer to me this week, ‘‘ from which so much iron 
and steel works machinery goes to the European firms as from 
Staffordshire.” The roll turning and heavy mill and forge engi- 
neering establishments at Bilston, West Bromwich, and elsewhere, 
are, 1 am informed, constantly receiving valuable continental 
orders. Indeed, it is these contracts that keep some of the works 
mainly going. ‘There is no reason, then,” I inquired, ‘‘ why our 
ironworks ehould be behind those of the Continent in mill equip- 
ment?’ “ None in the least,” was the reply; ‘‘there is not a 
district in the world where rolls, and other ironworks machinery 
of such perfection and proportions, are made as locally.” I have 
previously noticed in these letters that for South Russia, and else- 
where in Europe, some magnificent steel and iron manufacturing 
plant has lately been supplied from engineering shops hereabouts, 

Some of tbe Birmingham engineering shops are greatly extend- 
ing their facilities for the manufacture of cycle parts and acces- 
sories. The departure is proving a very profitable business. The 
Birmingham Szall Arms and Metal Company is a prominent case 
in point. This firm has latterly gone into the making of cycle 
components, and the trade has increased quite beyond its 
expectations. The number of cycle firms who depend upon 
getting such engineering parts as are difficult to make from out- 
side engineering shops, are rapidly increasing not only in the 
Birmingham and Coventry and Nottingham centres, but all over 
the country, on the Continent, and in many other countries, 
Finding there are good profits attaching to the trade, the company 
is cultivating it very much, and it attributes no inconsiderable 
part of its fioancial success in the past year to this branch. It 
is now erecting at a cost of £12,000 a new building, which will 
cover three quarters of an acre, for an extension of the cycle 
accessories premises, and it looks forward to its proving a big 
success, The same firm is also extending the cartridge works, 
and adding largely to the cartridge machinery. It has in 
hand a Government contract for 10,000,000 loaded cartridges, and 
anticipates early receipt of further considerable engagements. 

I regret to have to announce the death of Mr. Samuel White- 
house, a very capable mechanical engineer, who had risen rapidly 
and occupied a position of much trust and responsibility at the 
celebrated Cornwall Engineering Works of Mosers, Tangyes 
Limited. At the time of his death he was in charge of Messrs. 
Tangyes’ South African business, having gone out only in May last 
to enable the firm’s Cape representative to take a few months’ 
holiday. Tae news of Mr. Whitehouse’s death, which occurred at 
Johannesburg, of typhoid fever, was received hardly more than ten 
days ago, and the intelligence has created the greatest sympathy. 
The deceased gentleman had been with Mersrs. Tangye twenty-one 
years, having entered their service as a boy, and he leaves a widow 
and a family, 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Speculative operations in outside brands, to which I 
referred last week, have caused some fluctuation in warrants, and 
this to a certain extent has had a disturbing ¢ffect upon the market, 
with the result that a temporary check has bere and there been 
given to buying. The strong position generally, so far as makers 
& @ concerced, is, however, in no way affect«d, and they not only go 
on steadily putting up their pricee, but become more and more 
indifferent about booking further contracts of any weight. Most 
of the large buyers in this district are fairly well borght for the 
present, but until recently there was a want of confidence in the 
advance, and no particular eag:rness to buy heavily forward. Now, 
however, every one apparently believes in the advarca, and there 
is an anxiety to bring forward in larger quantities than makers are 
disposed to entertain. The result is that although week by week 
there is a persistent advance of 6d. to 1s. per ton, makers have 
no difficulty in maintaining the higher rates, and the market gradu- 
| follows the upward move in prices, 

uring the past week there has been again a strong upward 
movement in prices on the Manchester iron market, and the meet- 
ing on Tuesday brought together a full attend , Witha i 
able inquiry both for raw and manufactured material. Lancashire 
makers of pig iron are very indifferent about quoting at all for 
contracts, and it would be difficult to place orders at anythi 
under about 453., less 24, for No. 3 foundry, and delivered oma! 
to Manchester. District makers have further advanced their list 
rates, Lincolnshire not being now quoted under 40s, 61. for forge 
to 423, 6d, for foundry, with 453, 6d. to 46s, the quotation for the 
cheapest foundry brands of Derbyshire, net cash, delivered Man- 








chester, whilst some makers have withdrawn their prices altogether. 
For outside brands offering here advances of 1s. to 1s, 6d. per ton 
over last week’s prices are pane held out for, good foundry Middles- 
brough not being quoted under 47s, 4d. to 47s, 10d. net cash 
delivered Manchester, with Eglinton about 48s, 6d.; Glengarnock, 
49a. to 49a, 64.; and Gartsherrie, 51s. net prompt cash, delivered at 
the Lancashire ports, with 23, over these figures for delivery 
Dock Quays, Manchester. 

Lancashire finished iron makers are, as a rule, well sold in bars 
over the next two or three months, and on Tuesday most of them 
put up their list rates 23. 6d. per ton. There are still one or two 
sellers for immediate specification at £5 5s., but the general quota- 
tion is now £5 7s. 6d., with £5 10s. asked for forward delivery ; 
North Staffordshire bars remain at £5 7s. 61. to £5 10s. ; good 
qualities of sheets are generally firm at about £7 7s. 6d. to 
£7 12s, 6d. ; and hoops are very firm at £6 for random to £6 53, 
for special cut lengths delivered in this district, with 2:. 6d, less for 
shipment. 

In the stzel trade, both raw and manufactured material is moving 
up steadily, good foundry hematites not being quoted under 
563, 6d. to 57s., with some brands nominally quoted 603., less 24 
delivered Manchester, whilst for steel boiler plates, £6 53. now 
represents the minimum quotation, and this only taken for yrompt 
specification, £6 103. being generally asked for forward delivery in 
this district. ; 

In the metal market the position remains one of waiting on the 
part of sellers for the anticipated advance in list rates for manu- 
factured goods, and in the meantime they are only quoting for 
small quantities for immediate specification. 

The returns issued this month by the Amalgamated Society of 
Engineers show a considerable reduction in the number of unem- 
ployed members. The settlement cf the strikes in the shipbuilding 
industry have, of course, largely tended to this result, but, inde- 
pendent cf tbi:, a substantial decrease has taken place, and there 
are now only 5 per cent. of the total membership on donation 
benefit, whilst trade, as a rule, is reported in a more hopefal con- 
dition, Inthe Manchester district no material change is noticeable, 
there being still 5 per cont. of the local membership on out-of-work 
eupport. The holiday stoppeges, which, however, are now practi- 
cally over, have had some < ffzct in temporarily checking business, 
but the outlook continues satisfactory. Textile machinists are in 
moderate employment, and there is every prospect that ths loco- 
motive trade wiil short'y show an improvement, 

Mr. J. K. Bythell, general manager of the Manchester Ship 
Canal, is in the position of being a fairly good authority on the 
general commercial outlook of the district, and in proposing the 
toast of the ‘Coal, Iron, and Steel Trades and Kindred Indus- 
tries” at the annual dinner cf the Colliery Managers’ Associa- 
tion, held in Manchester last Friday, he gave expression to a 
decidedly hopeful view as to the prospects of the immediate 
fature. They had heard, he said, that a boom was setting in, 
and that in this direction America was taking the lead, that 
as a rale things were taking a turn, and we were on the 
eve of a period of prosperity, after long years of depression. 
In the coal trade, especially, they must hope that this prospect 
might be fulfilled, and he saw from the newspapers that stocks 
were large and prices were low. The only — at would bring 
about a better stata of things in this important branch of industry 
would be a general improvement throughout the trade of the 
world, and personally he thought the time had come when they 
could expect such animprovement. Referring to the Manchester 
Ship Canal, which the members of the Association were to visit 
on the following day, Mr. Bythell said it was an undertaking 
which deserved their cordial co-operation ; special attention had 
been paid towards equipping the canal for dealing with the coal 
trade, and a coal tip, in addition to other appliances already in 
existence, was now in construction at Runcorn. They had not 
only been supplying ships with bunker coal but doing a fair 
amount of export trade, and now that the London and North- 
Western Railway Company was ready to couple up with the Dock 
Railways, they would soon have a large export coal trade from 
Manchester. 

I may add that at the general meeting of the Association, Mr. 
W. W. Millington, cf Holmwood, was elected President for the 
ensuing year, and the annual report which was presented, amongst 
other things referred to the action taken by the Association with 
referercs to the pro mining legislation, —o with 
regard to the Coal. Mines Regulation Amendment Bill, brought 
forward by the late Government, A deputation of colliery man- 
agers who waited upon the Home Secretary were able to lay 
before him their views as to the definition of the word ‘‘ danger- 
ous” in the proposed Bil), and suggestions as to the special rules 
for working, and as to the qualification of colliery managers and 
the examinations for certificates of competency. Mr. T. R. Eilis, 
the Secre‘ary of the Coalowners’ Federation, referring, at the 
annual dinner, to the above action on the part of the Colliery 
Managers’ Ascociation, remarked that they were certainly the first, 
if not the only Association that had suczeeded in impressing their 
views upon the Home Secretary with reference to the new Mines Bill, 
and he strongly urged that the consensus of opinion which could be 
brovght to bear from all the districts connected with the Associa- 
tion would be of the very greatest value to any Home Soscretary 
who brought in another Mines Bill. Mr. Atkinson, Inspee'or of 
Mines, and President of the Federated Institute of Mining Eagi- 
neers, also strongly urged that the Colliery Managers’ Association 
should make itself felt on the mining legislation of the futare, 
because they were in a position to make such legislation practical 
acd useful. 

In the coal trade business continues slow, with pits still working 
short time, and. no better prices obtainable. For the better 
qualities of round coal, suitable for house fire purposes, there is 
perhaps a rather more active inquiry, but as pe Do appreciably 
increased demand comes forward on account of requirements for 
winter consumption, and the present limited output continues in 
excess of the - sail with prices showing no advance whatever. 
For the lower qualities of round coal there is perhaps some increased 
demand as regards descriptions suitable for iron-making purposes, 
owing to the revival of activity in that branch of industry, but 
generally manufacturing classes of fuel arehard tomove, and continue 
a drug on the market, with prices excessively low. Engine fuel moves 
off moderately, and the demand for mill consumption is getting 
back to its normal condition after the holidays, but supplies 
are plentiful, and prices not more than maintained at late rates, 
At the pit mouth testWigan Arley still aversges 103, to 103. 6d.; 
Pemberton 4ft. and eeconds Arley, 83. 6d, to 93.; common house 
coals, 7s. to 7s. 6d.; steam and forge coals, 62. to 63. 6d.; common 
slack, 33, to 3:. 64.; and better sorts, 4s, 6d. to 53. per ton. 

Ia the shipping trade steam coals meet with only a slow 
demand, and are readily obtainable at 7s. 3d. to 7s. 64. delivered 
Mersey ports, but in house fire qualities a moderate. business is 
reported, and for the-e 93, 3d. to 93. 6d, is being got, for delivery 
Garston Docks cr the High Level, Liverpool. 

Barrow.—There is most marked activity in the hematite iron 
trade this week. Makers are so well sold forward that they are 
refusing to quote. In fact, they are full of orders up to the end 
of the year, aud are busy putting in blast additional furnaces. 
There are now 33 furnaces in blast, compared with 29 in the cor- 
responding week of last year. A further increase in output is 
expected. Prices are firm at 503, 64d. net cash, warrant sellers, 
buyers a penny Jess, Mixed numbers are quoted at 50s, to 51s. per 
ton net, f.o.b. Stocks in Farness have increased, but in West Cum- 
berland they have decreased slightly. The net increase on the 
week is 4742 tons, making the increase since the beginning of the 
year 67,725 tons, There is now in warrant stock 283,203 tons, of 
which 121,944 tons is held in Farness, 

Iron ore has improved in tone by the increased demand and 
higher prices of iron, and ordinary qualities are quoted at 93, 64. 
per ton net at mines, 

There is a better demand in the steel trade, but as the works at 
Barrow are at a standstill on a wages difficulty, the improvement 





does not affect the district, Rails are in quiet demand, bnt plates 
and shipbuilding sections, as well as billets, hoops, and castings, 
arein demand, The rest of the trade is quiet, 

Shipbuilders are short of orders, and very few are offering. 
The stocks will be cleared by Christmas, if no new work comes 
hand. The engineers are very busy, and have lately taken on a 
large number of men. Much progress is being made with the 
Admiralty work in hand at Barrow. 

There is rather a better tone in the coal and coke trades conse- 
quent on an i in the d d, and prices are stiffening. 

Shipping gives a better report this week. The exports of pi 
iron from West Coast ports during the week have reached 11,5: 
tons, and of steel 11,500 tons, compared with 3513 tons and 6605 
tons respectively in the corresponding period of last year, being 
an increase of 8086 tons of pig iron and 4895 tons of steel. Ship- 
ments this year, so far as it has gone, show 209,320 tons of pig 
iron and 267,506 tons of steel, compared with 254,061 tons of pig 
iron and 283,348 tons of steel in the corresponding period of last 
year, a decrease of 44,741 tons of pig iron and 15,837 tons of steel. 
Freights are low, as much tonnage is idle. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE tone of trade in the South Yorkshire district is hardly so 
good this week as last, although a large quantity of coal is 
leaving the district. Most of the thick seam pits are working 
abont four ~—_ while the thin seam collieries are employed very 
irregularly. Still, things seem a little better after a long poriod 
of depression, and sellers are looking for more satisfactory prices 
in the near fature. The stocks in the hands of merchants are low, 
and with the incrca:ed request for house coal, which has already 
sprung up, will undoubtedly get smaller as the season advances ; 
owners being less incliaed to eell, and values contiaue steady. 
Competition is very keen, however, and while the pits are crowded 
with men, considerable numbers remaining out of work, the strikes 
at local collieries continue as last reported, with no prospect 
apparent of immediate settlement. Hovsehold coal is more largely 
inquired after. Although London representatives do not send very 
encouraging reports, a fair tonnage is being forwarded to the 
Metropolis over the Midland and Great Northern routes. Stocks 
at the pits are large, and business is hindered by the quantities of 
coft coal at bank at the thick seam coliieries. Quotations are as 
follows :—Silkstone house, at 83. to 93. per ton for best ; ordinary 
qualities, from 7s. to to 7s. 6d. per ton; Fiockton, 7s. to 7s. 3d.; 
Barnsley house, 7s. to 83.; and thin seam from 63. 6d. per ton. 

The steam coal trade is well up to the average, although there is 
not so much doing as there was a week or two ago. The Humber 
ports are taking a good tonnage, but the latest returns showa 
large decline in exports, which, combined with the fact that 
vessels waiting for cargoes are numerous, and freights are falling 
off still further, shows that the Baltic ports have nearly taken the 
fall supplies required. Railway companies are receiving an average 
tonnage on contract account, values at present being :—Barneley 
hards, 63. 6d. to 7s, 3d. per ton; Parkgate and secondary sorts from 
6s. per ton.; gas coal is in increased request at from 63. to 6s. 6d. 
per ton ; manufacturing fuel is but little inquired after, prices con- 
tinuing low; screened slack, 4s. to 5s. per ton ; pit slack, 23. 6d.; 
smudge and small coal at ls. per ton. Coke is at 7s. to 93., and 
the supply greatly exceeds demand. 

The report issued by the Hull Chamber of Commerce and 
Shipping for the last month shows an increase as compared with 
that of 1894, For August 194,488 tons were forwarded to the great 
Yorkshire port, as against 181,896 tons in the same period of last 
year, or an increase of 12,592 tons. For the completed eight 
months of the year 1,410,648 tons were sent, as against 1,328,200 
last year, an increase of 82,448 tons. The coastwise trade from 
Hall last month reached a total of 19,227, against 13,791 tons in 
the same month of 1894, while for the eight months the tonnage 
was 139,381, against 127,990 tons for the previous twelve months, 
The exports amounted to 92,406 tons, as compared with 113,060 in 
the same period of last year, a large decrease, showing the change 
in the trade of the last week or two; for the completed period of 
the year the weight was 589,879 tons, against 517,624 tons, which 

show a decrease of 20,656 tcns on the month, and an 
increase of 72,255 on the eight months. Decreases are shown by 
Germany, North Russia, Sweden and Norway, Denmark, France, 
and Egypt. Increases are exhibited by Holland and Turkey. 
Turning to the trade done by lccal pits, we find, as usual, that 
Danaby Main heads the list with 39,392 tons, an increase of 17,696 
tons over August of 1894, while for the eight months it sent 
227,528 tons, an increase of 70,864. Sscond on the list is Manvera 
Main with 9344 tons, Elsecar third with 9013, while fourth place is 
occupied by the West Riding and Silkstone collieries with 7904 tons, 
Twelve South Yorkshire collieries, which sont more than 4000 tons, 
forwarded nearly 75 per cent. of the whole tonnage, making up a 
total -of 110.572 tons as their contribution for August, as against 
71,160 tons last year. Only three West Yorkshire collieries sent 
more than 4000 tons, and the nine largest West Yorkshire collieries 
contributed no more than 30,752 tons, as against 38,264 tons in 
August of 1894, a decrease of 7512 tons on the month. 

The Board of Trade returos for August show that during the 
month hardware and cutlery were exported to the value of 
£101,278, as compared with £92,964 in the same period of 1894, 
Oar largest customer was Australasia, which country took goods to 
the amount of £24,608, as against £23,791 for the corresponding 
period of 1894. The United States comes next with £17,798, as 
compared with £14,249, while increases are also shown by Germany, 
Holland, Belgium, Chili, British East Indies, and British North 
America. Dacreases are exhibited by the following countries :— 
Russia, Sweden and Norway, France, Spain, and Canaries, Foreign 
West Indies, Brezil, Argentine Republic, and British Poesessions in 
South Africa. In steel unwrought the business for the month 
shows a falling-off. For the month ending August 31st 
the total trade done amounted to £160,727, as against £183,717 
for the corresponding month of last year, a decrease of £22,980. 
The United States did the largest business with £30,303, as against 
£39,240 for the August of 1894, Germany being next with £26,706, 
against £39,548, and Russia, which shows a very serious chrinkage, 
third with £16,552, as compared with £38,219. The following 
countries also show a falling-cff:—Denmark and Australasia. 
Increases are exhibited by Sweden and Norway, Holland, France, 
British East Indies, and British North America. In manufactures 
of steel the trade for the month shows a satisfactory increase, The 
total business done reached £53,139, as against £45,745 for August 
of 1894. Our largest customer was British East Indies, while 
decreases were shown by Brazil, British Possessions in South Africa. 
Only two countries exhibited an increase—the United States and 
Australasia. 

The advance in iron valuesis steady and continuous. Hematites 
have gone up during the last six weeks some 7s. per ton, and the 
improvement is fally maintained. Makers are asking 57s, to 58s, 
per ton for West Coast irons, North-East Coast being about 3s, per 
ton lower. Common forge iron has increased in value during the 
past by ls. per ton, the prices in Sheffield this week being from 
383, 6d. to 393, per ton. A decided improvement in the demand 
for railway material is also reported, the tire mills being fully 
employed. Railway wagons and other rolling stock are inquired 
after. With these gratifying changes for the better, there is more 
doing in material for the shipbuilding yards, and altogether the 
outlook is cheerful. 

August has been rather a duller month in cutlery, silver, and 
plated goods, but the next is expected to show a distinct advance. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH the Ls Eg market is quieter this week than it has 
been since the middle of August, a healthier trade on the whole is 
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being done, and what is most satisfactory is that the improvement 
is no longer confined to pig iron, but has extended to the finished 
branches of the iron and steel industries, and this is impressing 
consumers with the belief that the revival is a genuine one and is 
likely to endure, The excitement which was last week so con- 
spicuous a feature in the pig iron market has died away, 
and speculators have been rather sellers than buyers this 
week, On this account prices have been somewhat easier, but 
the condition of trade is in no respect worse. The slackening 
is only what may be expected at intervals during an upward 
movement, when there is so much speculation, for those who 
are operating every now and then will sell out in order to secure 
profits. Considering the magnitude of the transactions in warrants 
last week, and the rapid advances in prices of warrants, the wonder 
is that the reaction has been so small in extent this week. Of 
course, buying could not have long gone on at the high pressure 
speed that was reported last week, even with a revival in the 
finished iron and steel trades to back it up. There has been 
nothing like last week’s excitement since the autumn of 1889, and 
the probability of further advances was bringing in a number of 
outsiders anxious to dabble in warrants, but the check came at the 
beginning of this week, and stalled them off, doubtless to 
their own advantage, for they would most probably have been 
losers in the end, as were most of those who had a ‘‘fling” in 
warrants six years ago. It was thought that No. 3 Cleveland pig 
would have reached 40s. this week, a price which has not been 
touched since 1892, when the Darham miners’ strike was on, and 
for lack of fael all the furnaces in the North of England except 
three damped down for nearly three months. But the easing in 
warrant prices has prevented this. Probably the slightness of 
the reaction has been due to the fact that the Board of Trade 
returns of our exports for August have proved to be of so 
encouraging a nature, and besides this there is the marked 
improvement in the finished iron and steel trades. 

A fair business ha; during the past few days been done in 
Cleveland pig iron, the demand being principally for No. 3, and 
for that quality buyers have readily paid 38s. 9d. per ton for early 
f.o.b, deliveries, while 393. has been generally quoted, that being 
53, advance on the minimum of the year, and it is being realised. 
For Cleveland warrants, 393. 104. cash was reached last week, that 
representing a total advance since the upward movement set in 
of 53. 10d., but then speculators began to sell, and on Monday 
there was a drop to 39s. 24d., and on Tuesday to 39s. 1d., and at 
the closs on Wednesday 39s, 2d. was the figure. The stock of 
Cleveland pig iron in Connal’s warrant stores on Wednesday night 
was 131,952 tons, or 193 tons increase for this month. 

No, 1 Cleveland pig iron is not readily sold, the fact being that 
manafacturers abroad, who have long been almost the only 
consumers of the quality, have found that No. 3 suits their 
requirements equally well, and as it is cheaper they buy it. 
Formerly they paid 23, 6d. per ton more for No, 1 than for No. 3, 
but to-day consumers will not give more than 9d. to 1s. more, and 
some No. 1 has been sold this week at 393, 6d, The lower qualities 
of Cleveland pig are relatively a good deal cheaper than No. 3, 
Usually No. 4 foundry is 6d. below No. 3, but to-day it is 23, 3d. 
cheaper, while grey forge is 3s. below instead of the usual shilling. 
As a matter of fact, theselower qualities are not muchaffected by the 
fluctuations in the warrant markets, whereas the price of No, 3 is 
regulated in a great measure by them. Possibly the differences 
between the prices of the various qualities of Cleveland pig may now 
be lessened, as an improvement has a in the finished iron and 
the ironfounding industries. The Skinningrove Iron Company will 
next week blow in one of their two new furnaces to produce Cleve- 
land iron. These, it may be remarked, are the orly blast furnaces 
that have been built in the Cleveland district since 1875, and the 
works are the most easterly in the district, being about twelve 
miles further east than any existing works, Formerly the Gros- 
mont and Glaisdale Works were still farther to the east, but they 
have been dismantled. When the Skinningrove Works were 
established the situation was not an advantageous one, for the 
iron was produced so far away from the place where it could be 
consumed or shipped, but since the company erected a jetty3in the 
bay opposite their works they could compete on equal terms with 
the Middlesbrongh makers for shipping orders, and so extensive 
a trade have they done, that they have felt justified in increasing 
the number of their furnaces from two to four. Daring the last 
twenty years the tendency in the North of England has been to 

all down rather than build furnaces, and the number in existence 

as been reduced from 165 to 141. 

Hematite pig iron isin improving request, owing to the increased 
activity in the steel trade, and 46s. 6d. is generally asked for mixed 
numbers, fully 463. having been regularly paid, and was cheap at 
that, compared with the price of Cumberland hematite. Rubio 
ore is firm at 123, 61. per ton, though rates of freight are a little 
easier, 53. 14d. Bilbao-Middlesbrough being asked, and 53. Bilbao- 
Tyne, The exports of pig iron from Middlesbrough this month 
have been well maintained ; up to Wednesday evening there were 
36,248 tons, as compared with 37,183 tons last month, and 23,135 
tons in the corresponding month last year, to 11th. 

The steel manufacturers are doing a very fair trade now, and 
most of them are well supplied with orders, so that they have sub- 
stantially raised prices this week. Thus ship-plates are now quoted 
at £5 2+, 61., and ship angles £5, both less 24 per cent. and f.o.t. 
The prospects of the rail trade may now be described as encou- 
raging. Large orders have been booked recently, in fact producers 
ar3 now better off than they have beon for several years, and there 
is every reason to believe the demands will continue good, as 
inquiries are numerous and the quantities wanted are con- 
siderable. For a long time heavy steel rails were at 
£3 103., net at works, but now £4 is being quoted, and makers 
are not very ready to book orders at that. Iaquiries are even being 
received from the United States, where the American railway 
companies have been buying so freely that most of the railmakers 
have all the orders they can execute in the time stipulated, and 
those who have not bought, but require to satisfy their wants 
quickly, are looking elsewhere to secure what they need. It is a 
long time since there was so good a prospect before the rail trade 
of this country, and it may be expected that home railway 
managers will come into the market. 

More demand for finished iron is reported, and prospects are 
improving. Ship plates have been advanced to £4 17s, 64.; ship 
angles to £4 12s, 6d.; and common bars to £4 17s, 6d., all less 
24 per cent. and f.o.t. Something more than these advances, how- 
ever, will have to be secured, as they do not cover the increased 
cost of production. 

Shipbuilders have raised their quotations, because not only are 
they better off for work, but they have to pay more for materials. 
Some improvement is noticeable in the engineering industries, 
more inquiries are certainly received, but it does not ran to any 
better prices. On Tese-zide the question of overtime in the engi- 
neering trade is likely to give some trouble. Messrs. Blair and Co., 
of Stockton, have given their men notice that in future a full week’s 
work of 53 hours will have to bea done before overtime can be 
counted, but the men are determined that each day shall stand by 
itself, and that time and a quarter shall be paid after each 
full day’s work is completed, 7 ¢., 94 hours, The masters hold that 
the alteration would lead to less lost time. S»me other firms on 
Tees-side are about to adopt a similar course to that of Messrs. 
Blair, and until the question is settled the men refuse to work 
overtime. The arrangement that the employers in question wish 
to enforce is only that which is general throughout the North-East 
Coast, and was agreed upon after the last strike, at which time the 
firms now endeavouring to make the alteration were not connected 
with the masters’ association. 

Coke is increasing in value, and the consumption is increasing. 
Some contracts have been made this week at prices 6d. to 9d. 

above the rates that were taken a month ago, and it is likely 
that some of the idle ovens will shortly be relighted. The coal 
trade both in Darham and Northumberland is improving, but 
especially is this so north of the Tyne, where the price of best 


steam coal has — up to 93, per ton f.o.b. The Northumberland 
miners have finally decided in favourof a continuance of the Concilia- 
tion Board. The question of the reduction of wages in Durham 
has not yet been settled, but it is probable that the claim may be 
withdrawn if the improvement continues. The Trindon Colliery, 
which has been idle for four years, has been taken by Mr, Walter 
Scott, and will probably be re-opened in about two months. Great 
alterations and improvements have been made. The Sunderland 
Gas Company, which charges the lowest price for gas that is 
levied in the} kingdom, has paid the maximum dividend allowed, 
and carried forward a large sum. The shipments of coal from 
North-Eistern ports last month reached 1,774,014 tons, or 52,226 
tons less than in thecorresponding month of last year. Mr. Robert 
Brown, jan., has left the Butterknowle Colliery, having received an 
appointment as colliery manager in India. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has again been much excitement in the pig iron market. 
A very .large business was done on Monday, when a farther 
advance was made in the price of warrants. The market that day 
was characterised by excitement far more intense than has been at 
all usual, even in times of rapid changes of price. A large quantity 
of iron changed hands at advancing rates. Scotch warrants sold u 
to 493, ld. cash, Cleveland was done at 393. 94., Cumberlan 
hematite at 51s. 6d., and Middlesbrough hematite, 47s, 63. From 
these prices there came in succeeding days a sharp reaction ; but 
there is a great deal of strength in the market, and as the public 
have gone into warrants in large numbers, it is believed numerous 
fluctuations will take place ere the market settles down to a normal 
condition. 

An additional furnace has been placed on basic iron, and there 
are now five producing basic, twenty-five hematite, and forty-seven 
ordinary pig iron. 

There has been much more than the usual attention bestowed on 
hematite pig iron. Warrants have been in active demand, and the 
Scotch makers are understocd to have made increased sales to 
consumers, 

Special brands of Scotch makers’ pig iron are all higher in price, 
G.M.B., f.0.b. at Glasgow, No. 1, is quoted 50s.; No. 3, 48s.; 
Carnbroe and Monkland, ditto; Clyde, No. 1, 5ls. 64.; No, 3, 
47s. 6d.; Gartsherrie, Calder and Summerlee, Nos. 1, 523. 6d.; 
Nos. 3, 483. 6d.; Coltness, No, 1, 54s.; No. 3, 503.; Glengarnock 
at Ardrossan, No. 1, 51s. 6d.; No. 3, 47s. 6d.; Eglinton, No. 1, 
493,; No. 3, 47s.; Dalmellington at Ayr, No. 1, 483; No. 3, 463; 
Shotts at Leith, No. 1, 533, 6d.; No. 3, 493. 6d.; Carron, at 
Grangemouth, No. 1, 54s, 6d,; No, 3, 493, 6d. 

The prices obtainable at present for G.M.B. are so good that 
makers are delighted to sell as much of this class of iron as 
possible, and considerable quantities have again been purchased 
for the store, thus increasing the amount of iron on which warrants 
can be issued. 

Shipments of Scotch pig iron are fair in quantity, those in the 
past week amounting to 6295 tons, compared with 1623 in the 
same week of last year, when, however, there was a serious 
interruption to trade in consequence of the miners’ strike, Of 
the total shipments in the first week there was sent to the United 
States, 165 tcns ; Canada, 125 ; India, 114; Australia, 260; France, 
100; Italy, 175; Germany, 310; Russia, 40; Holland, 940; 
Belgium, 11; Spain and Portugal, 40; other countries, 185; and 
coastwise, 3830 tons, 

The foreign demand for Scotch pig iron shows hardly any im- 
provement, the great bulk of the trade being coastwise, At home, 
however, the consumption of pig iron, both English and Scotch, 
hematite as well as ordinary, is large, and constantly increasing. 
Home requirements are far from inconsiderable for use in 
foundries and forges in connection with iron and steel required in 
contracts now being executed in the West of Scotland and else- 
where, and the quantity of material being manufactured for export 
is understood to be rapidly increasing. 

The finished iron and steel works are becoming very busy, 
especially the latter, and the tone of busi is b ing more 
satisfactory. At the same time, the prices obtainable do not form 
a proper equivalent for the extra money that they are called upon 
to pay for the raw material. 

The engineering branches are feeling the effects of the advance 
in iron, As is nearly always the case, contracts that many think 
might have been undertaken long ago, when they might have 
been executed at a much cheaper rate, but were held back, are 
now being undertaken, and the prospect all over is undoubtedly 
brightening. There is a good demand for pipes and tubes. Some 
good orders have been placed for water pipes, and a great variety 
of miscellaneous work for municipal and other authorities is now 
being undertaken. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade of last week at the Cardiff port was again in 
excess of 300, tons. The latest quotations at Cardiff are as 
follows :—Best steam coal, 10s. 3d. to 103, 6d.; seconds, 93, 3d. to 
as, 94.; drys, 9s, 3d. to 93. 6d.; beet small, 4s. 9d, to 5s.; seconds, 
4s, 3d. to 4s. 6d.; drys, from 4s,; best Monmouthshire, 83, 34. to 
8s. 94.; seconds, 7s. 6d. to 8s. House coal quotations are much 
the same :—Best, 93. 9d. to 103.; No. 3 Rhondda, 93. to 9s, 6d.; 
brush, 7s. 3d. to 7s. 64.; small, 63, 3d. to 6s, 6d.; No. 2 Rhondda, 
7e. 3d. to 7s. 64,; through, 63. to 63, 3d.; small, 4s. to 4s, 6d. It 
will have been noticed that though house coal has seen a long 
period of slackness, prices have kept up fairly well. 
Patent fuel is active at 10s. to 11s., Cardiff ; 103, 34. to 103, 6d., 
Swansea, Last week Swansea despatched 6870 tons to France, 
Russia, Italy, and Algiers. 
The dispute at Coegnant Colliery, Llynvi, caused by the action 
of 50 hauliers, and preventing 700 colliers from working, has been 
settled and work resumed. 
Pig iron warrants, Swansea Exchange, are 9d. to 10d. por ton 
higher than last week. Hematite shows an improvement of ls. 6d. 
per ton. Middlesbrough is better by 64., and Briton Ferry pig, 
which is now 463, 3d., shows an advance of ls, 6d. Rails, too, 
show an advance. Swansea quotations mid-week were as follows: 
—Glasgow pig, 48s.; Middlesbrough, 383. 3 hematite, 463. 6d.; 
Welsh bars, £5 53. to £5 103.; sheet iron, 123. 6d. to £6 53.; 
steel, £5 12s, 6d. to £6 53,, with the usual extras for higher gauges. 
Steel rails, heavy, £3 17s. 6d. to £4; light, £4 53, to £5; Bessemer 
steel tin-plate bars, £3 17s. 6d. to £4; Siemens best, £4 to £4 53. 
Tin-plates: Bassemer cokes, 93, 94. to 10s, 3d.; Siemens, 10s, to 
103. 6d.; ternes, per double box, 28 by 20, 183. 6d. to 21s, 6d.; best 
charcoal, 12s. 6d. to 133. 6d.; wasters, 6d, to 1s. less. Block tin 
is at £64 153, to £64.17s. 6d. Other Swonsea quotations are:— 
Anthracite, best, 1ls. to 123,; seconds, 103, to 103. 64.; ordi- 
nary, large, 83. 9d. to 93. 6d.; emall rabbly culm, 3s. 61. to 3a, 9d.; 
all delivered Swansea, Coke, 12s, to17s. Iron ore: Tafna, 11s,; 
Rabio, 11s, 3d. to 11s. 6d. Pitwood, 17s, 6d. to 183, Cardiff price 
not so firm; large quantities coming in from France. 

Some degree of tranquillity again characterises the tin-plate 
trade of Lianelly. How leng this will continue is uncertain. This 
week all the works are going, with the exception of the Morfa. 
The storm prophets foresee trouble ahead. Work was resumed 
lately on the understanding, so the employers state, that the 1874 
list was conceded, in consideration of the ‘‘ men following the 
machinery,” and make forty boxes per shift, This the men state 
is not correct, and the matter is to be brought to a head in a few 
days. Employers add that if this be not done they will have no 
alternative but to stop the works, Swansea trade is much more 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

A FAIRLY good trade is reported to be doing in the different de. 
partments of the iron industry, local demand having increased 
generally, while that on foreign account, though better than durin, 
previous months, must still be considered as rather limited. Witt 
regard to prices, a more favourable tendency is noticeable, 

In Silesia the blast furnace works are, as a rule, in good occupa- 
tion, and there has also been a firmer tone and more activity in the 
malleable iron trade during the past week. Prices are steady on 
the whole, and makers have ventured aslightadvance here and there, 

Only a slow demand continues to be reported throughout the 
Austro-Hungarian iron trade, requirements for building and engi- 
neering purposes er aay d slackening off with the season of the 
year ; only for girders a brisk demand has been experienced until 
now, most of the output going into immediate consumption. On 
local account there is a fair business doing in tools and general 
hardware, but there is little offering from buyers on foreign 
markets. Changes in quotations have not been reported since 
former letters, but altogether the position continues strong. 

Basiness generally throughout the iron trade in France moves on 
quietly, both makers and manufacturers for the most part being 
extremely cautious about committing themselves very far forward, 
However, a steady and ragular improvement is reported in most 
of the larger iron-using industries, the only rather discouraging 
feature in the situation bsing the depressed condition of prices. 

Very poor accounts are given of the iron business in Belgium, 
For raw iron extremely few inquiries are coming in, the altogether 
unprofitable character of the iron trade causing manufacturers to 
restrict their purchases to the narrowest possible limits. Concern- 
ing the different articles of finished iron, there has been some 
slight improvement perceptible in bars and plates upon the week, 
but, taking it all through, only an irregular and unsatisfactory 
business is being done, and the mills can only be kept going part 
of the week. Quotations for export are:—Bars, No. 1., 1108. p.t.; 
girders, 105f, p.t. For local consumption 2f, to 5f. p.t. more are 

uoted 


oted. 

In the Rhenish- Westphalian district the tone of the iron market 
has become rather more firm of late. A fair amount of orders for 
pig iron has been given out, and the time appears to have come 
when consumers cannot delay longer securing supplies ; besides, it 
is not advisable to do so when waiting very likely means the pay- 
ment of higher prices, In several instances have quotations been 
showing an upward tendency ; and although for the present but 
little importance is attached to the fact that some works are 
realising better prices, prospects are altogether considered as more 
favourable, At most of the blast furnace works a considerable 
decrease in stocks has been reported recently. Oa the malleable 
iron market a satisfactory demand is Pee being experienced, 
The bar mills are briskly employed, and report their order books 
well filled, some up to the middle of next quarter. Girders, too, 
continue tolerably well inquired for, on the whole ; only here and 
there a slackening off in demand has been noticeable, as the 
activity in the building line is gradually subsiding. Hoops do not 
show any change, either in prices or demand. 

The plate and sheet trade has perceptibly improved, buyers 
coming forward more freely with their orders, and although for 
the present not purchasing largely, they yet seem to have come to 
the conclusion that further reserve might possibly compel them to 
pay higher quotations. Drawn wire as wel! as wire nails have ex- 
perienced a fair inquiry upon the week, and even better prices 
have in a few instances been realised. Rivets, on the other hand, 
are neglected. The construction shops are only partially well 
occupied, a number of them only working some days in the week. 
Much the same is reported of foundries and machine factories, 
while the wagon shops remain in pretty good activity, chiefly on 
orders previously secured, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a larger attendance on Change to-day than usual, 
The demand for all qualities of coal isgood. Stems are well filled. 
and for forward delivery prices are advancing. There is a better 
demand for tin-plates, iron and steel, and prices have improved on 
our last quotations, There is also a good demand for pitwood. 
There is an increase in the week’s coal shipments as compared with 
the previous one of about 18,000 tons, The big steamer Imaum 
left the Alexandra Dock this morning for Bombay with 5105 tons 
of coal, and 1085 tons of bunkers. Her draught forward was 
25ft. 8in., and aft 25ft. 10in. The s,s, Hambleton also left this 
morning for Tuticorin with 3900 tons of iron railway sleepers, &c., 
shipped by the Patent Nut and Bolt Co. 

The ship repairing trade has been brisk, as may be gathered 
from the fact that the following vessels have occupied the various 
dry docks, viz, the Viola, Springwell, Rosario, Coralie, Herman 
Lahmkuhl, Hafersfgord, Tunis, and Isle of Anglesey. The river 
trade for several weeks past has been unusually busy. 

The principal foreign imports have been 12,806 tons of iron ore, 
865 tons of manganese ore, and 3825 tons of pitwood the coastwise 
imports were 200 tons of iron ore, 2445 tons of pig iron, 380 tons 
scrap steel, 60 tons petroleum, 900 sacks maiz3, and 3800 sacks of 
wheat. Whilst among the coastwise exports are the following :— 
100 tons flour, 800 tons tin-plates, 400 tons ferro-manganese, and 
525 tons of rails, 

Prices ruling on ’Change to-day were as follows:—Coal: Best 
steam, 8s. 3d. to 8s. 9d4.; seconds, 7s, 9d. to 8s.; best house coal, 
10s, to 10s, 3d.; dock screenings, 5s.; colliery small, 4s. 6d.; 
smiths’ coal, 6s. 6d.; patent fuel, 10s. 6d. Pig iron: Scotch 
warrants, 483, 114d.; hematite warrants, 50s, 54d., f.0.b, Cumber- 
land; Middlesbrough, No. 3, 393, 2d. prompt; Middlesbrough 
hematite, 47s. Iron ore: Rubio, 11s. 9d.; Tafna, 11s. Steel rails, 
nore sections, £3 17s. 6d.; light sections, £410s. Tin-plate bars, 
£4; Siemens tin-plate bars, best, £4 5s., a!l delivered in the district, 
cash less 24 per cent, Tin-plates: Bessemer steel coke, 9s, 9d.; 
Siemens coke finish, 10s.; ternes, per double box, 28 by 20c., 
183, to 203. 6d. Pitwood, 16s, 6d. London Exchange telegram : 
Copper, £46 7s, 6d.; Straits tin, £64 153. Freights weaker. 


THE 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 4th. 
THE surprising expansion of the iron trade and the general up- 
lifting of prices has been to a degree that was not thought possible. 
Parchases of foundry and Bessemer irons amounting to over 100,000 
tons were made during the past ten days. Purchases of steel 
billets are estimated at 50,000 tons, Large orders were placed for 
bridge and car material, also for agricultural implement works, 
carriage and wagon works, and for sheet mills, The advances in 
prices have had an alarming effect. Consumers have entered into 
contracts calling for delivery as late as April. When autumn 
orders come in and manufacturers enter the market for supplies 
they will probably find the market so far oversold that they will be 
unable to obtain sufficient supplies. There is another long threaten 
ing trouble, viz., the coming of a heavy railroad demand. This 
demand will be for early spring deliveries, but the trouble will be 
to get steel in time to fill them. The Carnegies and a few other 
big concerns are safe, having swept over the country, buying up the 
product of every furnace they could lay their hands on, Lesser con- 
cerns are not protected, and even if they do come into the 
market after the harvesting of the fall crops, they will be oa 
to quote high on work because of the high prices of raw material. 
But we will meet these difficulties when we come to them. The 
rush for raw material continues. Concessions are not thought of. 
Consumers are glad to get their orders accepted at prevailing 
rates. The autumn and winter demand promises to exceed any- 








thing known for a decade, 
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LAUNCHES AND TRIAL TRIPS. 


TyEs.s. Urd, which has just been completed by 
Messrs. Ropner and Sons, Stockton-on-Tees, for 
Norway, was taken to sea on Saturday, the 7th 
inst., for her trial trip. She is a very fine type of 
cargo steamer, will carry 4700 tons deadweight, 
and has very large cubical capacity, having a part 
awning deck extending over half the length amid- 
ships. Her engines are by Messrs. Blair and 
Co., and they worked smoothly from first to last 
while giving a speed of over 11 knots. The owner 
and Mr. R. Ropner, jan., were present, together 
with Mr. E. F. Wailes, of Newcastle-on-Tyne, 
under whose superintendence the steamer has 
been built. Everything having given the greatest 
satisfaction, she steamed away to Blyth to load a 
cargo for Messina, This is the third steamer 
built by Messrs. Ropner for the same owner. 

On Monday, the 9:h inst., the s.s. Goldenfels 
went for a trial trip cff the mouth of the Tyne. 
This steamer has been constructed hy Messrs. Wig- 
ham Richardson and Co., at their Neptune Works, 
Newcastle-on-Tyne, to the order of the Deutsche 
Dampfscbifffabrts Gesellschaft Hansa, of Bremen, 
and is fitted with engines of the self-balanced 
quadruple expansion type—Schlick and Tweedy’s 
patent—working at 215 lb. pressura, This type 
of engine continues to give most satisfactory 
resalts both with regard to the small consump- 
tion of fael and the complete absence of vibra- 
tion. Tbe owners were represented by Mr. Wulff, 
the superintendent engineer of the company, 
under whose guid the st has been con- 
structed. Daring the trial trip the machinery 
worked without the slightest hitch, giving satis- 
faction to all concerned, and driving the vessel at 
a mean speed of 114 knots, 

On Thursday, the 5th inst., there was launched 
from the yard of the Tyne Iron Shipbuilding Co , 
of Willington Quaay-on-Tyne, a steel screw 
steamer of the following dimensions. viz. :— 
Length, 306ft.; breadth, 42ft.; depth, 21ft. 4in. 
moulded, and to class 100 Al at Lloyd’s on the 
partial awning deck rule, The vessel has water 
ballast fitted right fore and aft on the cellular 
system, and is also fitted with all modern im- 
provements for the rapid loading and discharging 
of cargo, including four double-cylindered steam 
winches, direct-acting steam windlass. large 
donkey boiler, steam steering gear by Messrs. 
Donkin and Co., of Newcastle, and Hastie’s screw 
gear aft. The engines, which are to be supplied 
by the Wallsend Slipway and Exgineering Co., 
are of the triple-expansion type, having cylinders 
23in,, 38in., and 62in. by 42in. stroke, and work- 
ing at a vressure of 1601b, The vessel was named 
the W. D. Craddas, 

On Saturday, September 7th, the steel screw 
steamer Rauma, built by Sir Raylton Dixon and 
Co., Cleveland Dockyard, Middlesbrough, for 
Captain Andreas Olsen, of Bergen, was taken out 
to sea for her official trial trip, under the command 
of Captain Laading. She is a fine spar deck 
vessel, built to Lloyd’s and Norske Veritas highest 
class, her principal dimensions being :—Length, 
331ft.; breadth, 42ft. 6in.; depth, 28ft. 34in., 
with a deadweight capacity of over 5000 tons. 
The spar deck is of iron, main deck iron, and the 
poop, bridge, and forecastle decks of wood. The 
accommodation for the captain, officers, and 
engineers is amidships, and very handsomely 
fitted. Powerful triple-expansion engines have 
been fitted by Messrs. Thomas Richardson and 
Sons, of Hartlepool, having cylinders 24in., 38in., 
64in. by 42in. stroke, and supplied with steam by 
two extra large single-ended boilers working at 
160 lb. pressure. The engines worked very 
smoothly during the trial trip, which was highly 

ful and satisfactory to all concerned, a 
speed of 113 knots being easily attained. 

On the 15th inst. was launched the steel screw 
steamer Dumelzia, designed by Messrs, James 
Laing, of Sunderland, built to the order of Messrs. 
Gillieon and Chalwick, of Liverpool, and under 
the superintendence cf Mesers. Flannery and 
Blakiston, of Liverpool and London, for general 
cargo purposes, The vessel is 552ft. long over 
all, 44ft. Qin. beam, and 28ft. 1lhin. depth, 
moulded to spar deck and classed 100 Al at 
Lloyd’s under special survey, and will carry 5590 
tons of cargo, fuel, and stores, on 22ft. 104in. 
draught. The vessel is of the spar deck type, 
and fitted with topgallant forecastle, bridge-house 
to enclose engines and boilers, and short poop. 
The water ballast is on the cellular system. The 
accommodation for captain, officers, and engineers 
is fitted up on the top of and under the bridge 
deck, and for the crew under the poop. The machi- 
nery is of triple-expansion type, cylinders being 
24hin., 40in., 66in. diameters, and a stroke of 
45in., supplied with steam of 160 1b. pressure by 
two boilers 10ft. 6in. long and 15ft. 6in. diameter. 
The arrangements for working the cargo, which 
— five steam winches, are exceptionally com- 
plete, 

On the 5th inst. Messrs. Ropner and Son, 
Stockton-on-Tees, launched a fine steel screw 
steamer of the following dimensions, viz. :— 
Length between perpendiculars, 330ft.; breadth, 
extreme, 45ft.; depth moulded, 28ft. 104in. The 
steamer has been built to the order of a Glasgow 
firm, and is built off the spar-decked rale, with 
poop, bridge, and topgal’ant forecastle, The 
saloon and cabins for captain and officers will be 








been built under Lloyd’s special survey for their 
highest clase, and is specially designed for 
passenger and towing purposes in the West 
Indies. Handsome accommodation is provided 
in bridge house for sixteen first-class passengers ; 
the captain’s room and state-room are in teak 
house on bridge deck, and the officers and 
engineers are berthed aft. The crew and fire- 
men are also berthed aft in well ventilated, 
comfortable quarters. All exposed decks are of 
teak. A shade deck is fitted over engine and 
boiler space, with awningsall foreand aft. Water 
ballast in cellular bottom. A steam steering gear 
is fitted up amidships, and steam windlass for- 
ward. The vessel is fitted with twin screw 
engines by Westgarth, English, and Co., and is 
designed for a speed of 12 to 13 knots an hour, 
Oa leaving the ways she was named Guillemo 
Lopez. 

On Saturday last there was launched fiom the 
East Yard of Messrs, C. S. Swan and Hanter, 
shipbuilders, of Wallsend-on-Tyne, a large cargo 
steamer, which has been built to the order of 
Messrs. J. L.. Mowinckel and Son, Bergen, and is 
one of the largest Norwegian-owned steamers 
afloat. The vessel in question is 342ft. long over 
all by 44ft, beam by 29ft. 10in, moulded depth. 
She is built to the highest class at Lloyd’s under 
special survey, and has been designed for carrying 
a deadweight cargo of about 5500 tons on a 
moderate draught. Immediately after the 
launch cf the vessel, she was towed down to the 
North-Eistern Marine Engineering Company’s 
Works, where she will be fitted with their latest 
design of triple-expansion engines of large power. 
Daring the construction the steamer has been 
superintended on behalf of the owners by Messrs. 
E. F. Wailes and Co., of Newcastle, as well as 
Captain Hamre, who will take command on com- 
pletion. Oo leaving the ways. the steamer was 
named the Hanseat, by Mrs. Hamre, the wife of 
Captain Hamre. After the launch the company 
adjourned to the model room of the shipbuilders, 
where light refreshments wera served and 
the usual toasts honoured. The s.s. Hanseat has 
the distinction of being the firat steamer built 
onder the new sheds recently erected by Messrs. 
C, S. Swan and Hunter. 

On Thursday, September 5th, 1895, there 
was launched from the Cleveland Dockyard of 
Sir Raylton Dixon and Co,, Middlesbrough, a fine 
spar-decked steel screw steamer which has been 
built to the order of the Indo-China Steam Navi- 
gation Co., 29, Cornhill, London, for its 
eastern trade. Her principal dimensions are :— 
Length, 322ft. 6in.; beam, 40ft. 6in.; depth 
moulded, 27ft. llin., and the deadweight carry- 
ing capacity will be about 4700 tons. The main 
deck is of steel, spar deck of iron, and the poop, 
bridge, and forecastle decks are of teak. Hand- 
some accommodation is fitted up under the 
bridge for the captain, officers, and engineers, 
and the crew and firemen are berthed under the 
topgallant forecastle. Engines will be fitted by 
the North-Eastern Marine Eagineering Co., Sun- 
derland, the diameter of the cylinders being 
23in., 35in., and 59in. by 42in. stroke, with two 
extra large steel boilers working at 160 1b. pres- 
sure per square inch. The construction of the 
steamer and engines has been carried out under 
the supervision of Mr. Buchanan, of Shanghai, 
chief superintendent for the Indo-China Steam 
Navigation Co., and Mr. Dancan. As the 
steamer left the ways she was named On Sarg by 
Miss E. Herbert, of Middlesbrough. Sir Raylton 
Dixon and Co, are also building two other 
steamers for the same owners. 

Oa Saturday the steamer Westmeath, the 
largest cargo vessel yet built on the East Coast, 
or indeed in England or Scotland, and belonging 
to the well-known shipowner, Mr. R. M. Hudson, 
of Sunderland, was taken by the builders, Messrs, 
C. S. Swan and Hunter, of Wallsend, to sea for 
her trial trip. The vessel on Monday last steamed 
from the builders’ yard to Sunderland, where she 
was safely berthed in the Hudson Dock North for 
the purpose of recsiving her bunker coals, of 
which about 4000 tons were placed on board. Con- 
siderable excitement was created by the entrance 
of this enormous vessel into the Sunderland 
docks, her width being so great that it was a 
tight fit for the steamer to pass through the dock 
gates. The new steamer measures 465ft. in 
length over all, 56ft. in breadth, with a moulded 
depth of 34ft. 6in. She is built on the spar-deck 
rule, with exceptionally long deck erections, her 
bridge being 250ft. in length, on the top of 
which are spacious deck-houses of steel for 
the accommodation of the captain, officers, 
engineers, and crew. The Westmeath will 
carry a general cargo of 10,250 tors dead- 
weight, or 14,500 tons measurement cargo, in 
addition to a very large bunker capacity. 
With a view of having to steam in ballast, the 
vessel has been built with a cellular double bottom 
extending over her entire length, in addition to 
which deep tanks are fitted aft for the purpore of 
immersing the propeller. All the latest improve- 
ments in marine machinery have been introduced 
in the deck fittings, with a view to dealing 
promptly with the large cargoes which the versal 
is intended to carry, nine of the most powerful 
steam winches yet made being fitted by Messrs, 
Welford Bros., in addition to which there is a 
complete outfit of improved derricks and gear 
placed at quarter distance along the various 
hatch The machinery for propelling the vessel 





fitted up in the poop, and the for 
engineers will be provided under the bridge deck 
amidships, the crew being berthed in the fore- 
castle as usual. She has double bottoms on the 
cellular principle for water ballast, and has been 
designed to carry a deadweight cargo of over 
5500 tons on Lloyd’s summer freeboard. She will 
have all the most recent appliances for the expe- 
ditious and economical. loading and unloading of 
cargoes, has direct steam windlass, steam steering 
gear amidships, with powerful screw gear aft; 
four large steam winches worked by a large multi- 
tubular D boiler, stockless anchors, &c. She will 
be fitted with a set of powerful triple-expansion 
engines by Messrs, Blair and Co. She was 
named Danottar by Mrs. Macbeth, of Glasgow. 
On Friday, 6th September, 1895, there was 
launched from the Cleveland Dockyard of Sir 
Raylton Dixon and Co., Middlesbrough, a steel 
twin screw tug, which has been built to the order 
of owners in Habana through Messrs. Hawkes, 
Somerville, and Co., of Liverpool. Her principal 
imensions are :—Length, 140ft 6in.; breadth, 
26ft. depth moulded, 1lft, The vessel has 





has been supplied by the Wallsend Slipway and 
Engineering Co., the engines being of the triple- 
expansion type, with cylinders 28in., 46in., and 
75in. Sap ames having a 54in. stroke. Steam 
will be supplied at 180]b, working pressure by 
three boilers, 14ft. 3in. diameter by 11ft. Qin. 
long, all fitted with Howden’s latest system of 
forced draught, Serve tubes, and patent farnaces, 
The propeller blades are of Messrs. Hy. Watson 
and Sons’ Atlas bronze, After leaving Sunder- 
land by the early morning tide, the compasses 
of the Westmeath were adjusted, and during the 
early forenoon a large party of ladies and gentle- 
men were taken on board by the attending tug, 
including Mr. R. H. Hudson, jun., Mr. Lindas 
Hudson, Mr. Graham, the owners’ marine super- 
intencent,-and Captain Johnson, who. will com- 
mand the vessel. Mr, Graham has superintended 
the building of the steamer, together with Captain 
Johnson. The builders were represented by Mr. 
G. B. Hunter, the head of the firm.’ The builders 
of the machinery were represented ' by their 
manager, Mr. Wallis, The trial trip was accom- 





lished in charming weather, and everything on 
| ore went cff very satisfactorily, the mean 
8 of the vessel on the measured mile being 
at the rate of 12? knots per hour, the machinery 
working in the smoothest possible manner. Oa 
the completion of the trial trip the visitors were 
re-embarked on the tug, and the Westmeath 
headed southwards on her way to New Caledonia, 
where she is chartered for a cargo of nickel ore. 








THE PATENT JOURNAL. 
Condensed from “The Mustrated Oftcial Journal of 


Application for Letters Patent. 


*,* When patents have been ‘“‘communicated” the 
name address of the communicating party are 
printed in italics. 


29th August, 1895. 


16176 Apparatus for Propeciine Bicycies, 8. R. 
Stevenson, Nottingham. 

16 177. Door Kwoss, A. E. Mitchell, Bristol. 

16,178. Rercectron Gas Stoves, T. Fletcher, W. 
Russell, and Fletcher, Russell, and Co., Manchester. 

16,179. Boots, T. Field, London. 

16,180. Non-sTReTcHING Garr Saris, E. B. Monk, 
Portsmouth. 

16,181. AvromaTic MULTIPLE WooD-TURNING MACHINE, 
J. Titley, Bilston. 

16.182. CiGARETTE-MAKING Macuing, J. MacDonald, 
Glasgow. 

16 183. Srreaininec Water, Sir D. 8. Salomons and F. 
Bailey, Tunbridge We!l-. 

16184. CommonicaTion between Sars at Sea, S. 
Wallace, Dublin. 

16,185 Boxes, &c., A. B. Watson.—(M. M. Henderson, 
G Fullerton and C. W. Watson, Australia.) 

16,186. Hanp Levets, R. 8: Smith, Manchester. 

16,187. ARTIFICIAL SponcE, W. Riley, Bradford. 

16,188. Hosprrat Bepstgaps, 8. !. Whitfield, Moor 
Green, near Birmingham. 

16.189. SuppoRTING SHAFTLEsSS Beams, G. Gledhill, 
Huddersfield. 

16,190. GentTL+ men’s Trousers, J. Whitfield, Halifax. 

16,191. Fastgnines for Lapies’ Waist Banps, J. Bailey, 


Walsall 

16.192. Searing Wax Sramp, A. H. B. Sharpe, 
Lincolo. 

16193. Screw Cutting Mecuanism, A. Herbert, 
Coventry. 


16,194 Cycte Support, J. H. Sutcliffe and R. H. 
Horsfall, Kirby, Lonsdale. 
16.195. SHEDDING MscuHanism, F. 8. Walker, Brad- 


ford. 

16,196. TRansmittina Motion, G. H. Kirk and L. W. 
Crosta, Bridgford. 

16,197 ManuFactuRE of Rais, T. A. Bayliss, Bi: ming- 
ham. 


16,198. Topacco Piprs, T. C Howlcroft, Liverpool. 
16,199. Re-RaiLinc DeraiLep Trams, D. J. Davies, 
Live’ 
16,200. Preumatic Cusniontne, E. Logier, Dublin. 
16,201. Jacg7vaARp Macuines, A. Webb, G. M. Whittall, 
and F. B. Fawcett, Birmingham. 
Wootton, 


16,202. Manuracrure of Bricks, J. 

Leicester. 

16,203. The Borterrty Swap Links, L. Clement, 
mdon. 


16,204. APPARATUS for use with Maxim Gow, M. A. 
Peebles. London. 

16,205. ComMBINATION Bep and OPERATING TaBLE, W. 
Wiemer, London. 

16.206. Hammers, W. Miller, Glasgow. 

16,207. FasTEenine of Boas, Furs, &c., J. C. Anderson, 
London. 

6g og Scatpers, E.C. Buik and G, A. Price, 

mdon. 
16,209. A New Meat Roaster, M. Millers, London. 
16,210. Cuain ArsustMENT for CyciEs, R. Golphin, 


16,211. DistNFECTING Prant, A. and F. Schmidt, 


ndon. 

16,212. Furnace Grates for Marine Borers, W. A. 
Martin, London. 

16,213. Cycies, W. and E. Allday, London. 

16,214. Faame and Motion Gear for Cycxes, R. Wilcox, 
London. 

16,215. Domestic Fire Escapg, R. J. G. Montardon, 
London. 

16,216. TreatTmeNr of Starcu, C. F. Cross, London. 

16,217. Cotourmne Marrers, C. D. Abel.—{ The Actien 
Gesellschatt fur Anilin Fabrikation, Germany.) 

16,218. ELecrric Fike and Burctar ALaRMs, J. R. 
Shearer, London. 

16,219. BuLwark Ports, M. 8S. Meldrum and T. F. 
Adamson, London. 

16,220. Batt Bearines, H. L. G. Meyer, London 

16,221. Teansmission of Power, A. Duffek and A. 
Merrell, Lond n. 

16,222. Latues, J. T. Emerson, London. 

16.223. Brown Boors Revivers, E. R. Dinmore, 
Plumstead. 

16,424. Waeets for Cycues, E. Wright, London. 

16,225. Low Water ALARM Vatves, W. L. Bone, Man- 
chester. 

16.226. SmokeE-consumMING Furnaces, B. Lebrun, 

ndon. 

. Decorative Strips for Hate, H. Dothee, 
London. 

16,2.8 Macnine for Grinpinc Cutiery, A. F. Ban- 
nister, London. 

16,229. SuspENDING PicturE Frames, J. H. and A. H. 
R. Major, and J. McRae, London. 

16,230. Mecuantsm for Rotary Mortioy, F. Abrens, 


ndon. 

16,231. Fire Damp Detector, G. A. Lyncker and A. 
Schropp, London. 

16,232. SirtiIna Macuing, R. Haddan.—(7. Wenzel, 
Germany ) 

16,233. Course, R. Haddan.—(The Firm of F. Meyer 
and Schwabedissen, Germany.) 

16,234. WEATHER 81R1Ps,.H. Rudebock, London. 

16,235. Game Boarp, M. Nottage. London. 

16,236.-CoLLar Butrons, B. K. West, London. 

16,237. Non-FILLABLE Borr.es, L. R. Gould, London. 

15,238. Name Hoipe3 for Trunks, G. W. L. Baw, 
London. 

16,259. SteEvE Supports, P. W. Neffere, London. 

16,240. Corsets, J. Rixen, London. 

16,241. Rartway SiaNauixe, R. Burn and L. G. Tate, 


mdon. 

16,242. Frames for NEEDLEWORK, H. J. Davis.—(G. 
Haas, Germany.) 

16,248. Countine the Revotutions of Ax.es, G, A. 
Bolton, London. 

16,244. Cuerse Cutters, A. J. Boult.—(C. C. Irving 
J. McKay, United States.) 

16,245. Trp Wacons, D. F, Baker, London. 

16,246. FirEPROOF MaTERIAL, HB. H. Ieigh.—(C. B. 
Schneider, Holland.) 

16,247, ELectric CaBLes or Conpuctors, H. Edmunds, 


mdon. - 
16,248. Execrric TRANsFoRMERS, H. Edmunds, 
London. 
30th August, 1895. 
16,249. VEHICULAR Brak#s, G. Quick, London. 
16,250. WHEEL Protecting Boarps, J. W. Paget, 


effield. 
16,251. Fasteners for Boxss, J, E. Thornton, Altrin 


cham. 

16,252. Cap to Protect the Epoes of Cycie Lves, R. 
J. Alpe, Birmingham. 

16.253. Tinevscrean of Furniture Castors, F. J. 
Burrell, Thetford. 

16,254, A New Swine, J. Cunliffe, Rochdale. 

16,255. Reautatine the Pressure of WarTsrR, J. 
Tweedale, Paisley. 





re Harr Pins, J. Clayton and J. Field, Liver- 
16,257. Cuiorates, J. Hargreaves, Farnworth - in- 
Widnes. 


16,258. The Perract Metric Tap, G. Gulliver, Ayles- 
bury. . 

16,289 Luecace Direction Devicr, H. W. Searle, 
Liverpool. 

16,2 0. Treat.No Wires, J. Platt and G. Goldthorp, 
Halifax. 

16 261. Toncues or Pecos for Sauttizs, W. McNichol, 
Huddersfield. 

16,262. SyrHon CLos+Ts, E. L. Bernard, Harley. 

16,263. Fuwwe for Fittisc Bortizs, W. A. Carson, 
Manchester. 

16,264. Measure for Dressmakine, 8. Wilson, Bed- 
ford 


16,265. Croszt Szat, A. G. Pinfold, Bradford. 

16,266. ORNAMENTATION of BepstEabs, J. E. H. Brown, 
Birmingham. 

16 267. VotaTiLe Sotvents, G. Atherton and A. Ash- 
worth, Manchester. .- 

16 268. Lockinc Apparatus for Cyciss, J. Malpass, 


Manchester. 
E. Wentscher, 


16,269. Type Writinc MAcHINES, 


ndon. 
16,270. WkLpLess Toses, R. Elliott, Newcastle-on- 


'yne. ; 

16.271. Cors Faeep Gas Mauters, R. T. and J. G. 
Glover, London. 

16,272. Spirit Gas Incanpescent Licut, A. Perlich, 
Berlin. 

16,273. Stockise or Sock Susrenper, H. O. Biller, 


erin. 

16,274. Heap Rests for Marz Carts, E. Grafton, Man- 
chester. 

16,275. Makino ErecrricaL MeasuREmMENTS, J. Fin- 
layson, Glasgow. 

16.276. Device for Openinc Watcu Case?, W. Pickles, 
Glasgow. 

16.277. A New Game, T. B. Chisholm, Gla gow. 

16 278. CycLe and other Beis, A. De. Courcy, Birmirg - 


am. 
16,279. CycLe Sappie Cups, F. E. Hanman, Birming- 


am. 

16,280. Driving Gear for Cycie3, A. B. Houghton, 
Birmingham. 

. Feepine Borries, W. Walker and R. M. 
Stothert, London. 

16,282. Preventine Siipprine in Frosiy Wrea1HER, A. 
Hircock, Birmingham. 

16.288. Worm Gerarina, E. J. Clubbe and A. W. 
Southey, London. 

16,284. Removinc Booxs from S#etvzs, J. Batchelar 
and J. Vanoucek, London. 

16,285. Satve, E. E. Burgess, Lordon. 

16,286. Extract of Watercress, J. B. Bouyoud and 
A. Velluet, London. 

16,287. DywAmo-gLEcTRIC Macuines ard Motors, L. 
Hallé, London. 

16,288. Brus CiFANER, H. Runge. Lordon. 

16,289. Grass Decorations, H. Miiller-Hickler, Aix- 
la-Chapelle, Germany. 

16,290. Sticine or Divipine Barap, A. W. Kiddie, 


ndon. 
16,291. Bortte, J. Nadler and L. J. Marienburger, 
ndon. 

16,292. Rorary Pompa and Enoines, F. Marburg, jun., 
Wolverhampton. 

16,293. VerTICAL SHarr Bearinas, W. P. Thompson. 
—(G. 8. Reinhardt and BE. W. Messmer, Germany.) 

16,294. STEAM-HEATED Presses, J. Wocd, Liverpool. 

16 295. Puriryinc Apparatus, W. S. B. McLaren and 
H. Carrod, London. 

16,296. Svrincgs, C. V. P. Pollock, London. 

16,297. Forwaces, A. M. Hewlett, London. 

16,298. CycLie Tires, W. Jones, London. 

16,299. Corset StTeexs, O. F. E. Borchardt, London. 

300, AToMiseRs and Sprays, C. F. Slater, London. 

16,301. New Compounn, C. D. Abel.—{J. C. L. Durand, 
D. E. Huguenin, and A. J. J. d@Andiran, Switzer- 
land.) 

16,302. TREATING PULVERULENT MATERIALS, J. Cobel- 
dick, London. 

16,803. TREATING GoLD or SitveR Tarines, J. Cobel- 
dick, London. 

16,304. CoLLar Stup, W. H. Miller, London. 

16,305. Grip Iron, J. F. Haines, London. 

16,306. Kev Rino, H. G. Boswarva, London. 

16,807. Construction of Pyeumatic Tires, I. N. T. 
Vachell, London. 

16,308. Puriryine Water, N. V.Sleen and A. Schneller, 


ondon. 
16,309. Frre Escapes, G. Hughes.—(P. Neumann, Ger- 
many. 
16,810. Pap or Liiva for Sirk Hats, H. M. Rogers, 


ndon. 

16,311. ManuracturE of SMOKELESS Explosives, H. 
Maxim, London. 

16,312. Parnt, J. D. Ross and A. Heiron, London. 

16 313. MacHinery for Mituina Woot, W. Fairburn- 
Hart, London. 

16,314. GrazeD Br:cx or Titg, L. J. Martin, London. 


Slst August, 1895. 
16,315 PHotoGRaPHic CHANGE Boxes, W. W. Beasley, 


mdon. 

16,316. Gratine for Topacco Pipes, H. Bonsor, Bir- 
mingham. 

16,317. Farrier’s Rasp or Fixx, F. Branagan, Dublin. 

16 318. CycLe Locks, J. Partridge, Birmingham. 

16,319. Laprzs’ Dress ATTACHMENTS, J. W. White, 
Live 

16 320. Steam Evorne, H. Davey, London. 

16,321. Fitters, J. F. Fischer, Liverpool: 

16,822. Dinwer Piate, T. W. McLean, Liverpool. 

16,328. Gas Stove, W. C. Butler, Glasgow. 

16,324. Mart Carts, &c , W. Powell, Birmingham. 

16,325. InpicaTinc Bois for WATER cLosetTs, &c., F. 
H. Collins, Birmingham. 

16 326. Batt Castors, H. James and J. W. H. Oliver, 
Sheffield. 

16,327. Kiiws, J. Morton and R. G. Shadbolt, Halifax. 

16,328. Dryisc Wet or Damacep Corton, G. H. 
Croker, Liverpool. 

16 329. FLEXIBLE ARMOURED Hose, F. Reddaway, 
Manchester. 

16,380. BicycLe Brake, F. Dinnebier, Birmingham. 


16,331. Woopen Waeet Spokes, 8. Morton, Sheffield., 


16,332. PNeumatic Tires, J. Moseley and B. Blunda- 
stone, Manchester. “ 

16,333. MetHop of Fastenrne and UNFAsTENING CoRKS 
in Botties, E. Bush, Nottingham. 

16.384. FasTeNERS for Winpow Sas HEs, &c., P. Birkett, 
Sussex. 

16,885. ExcFLsioR SNAFFLE-BIT, R. Scmmer and E. 
Polzin, Berlin. 

16,336. Macuinrry for Preparine Cottoy, &c., H. 
Patchett and T. Haddock, Manchester. 

16,337. Securinc CuimsEy Pots to Sracxs, R. L. 
Harrison, Manchester. 

16,338. CommunicaTING from InTFR:OR of CARRIAGE, 
H. H. Mulliner and W. L. Bodman, Birmingham. 
16,339. GuTTER Bxacket, F. A. Egleton, West Croy- 

don. 
16,840. CrysTALLIsaTIONn of SucaR, L. Fuchs, London. 
16,341. MenstruaL Pap, C. H. Fleetwcod and G. C. 
m, London. 
16,342. Exrraction of Metats from their Ores, J. 
Taylor and G. A. Warburton, London. 
16,343. INcaNDEscENT Lamps, A. Baermann, London. 
16,344. MANUFACTURE of ARTIFICIAL FuRL, J. Steiger, 


ndon. 
16,345. Duvice for Securtne Pocksts, W. P. Thomp- 
son. —(K. Kilsch, Germany, and Fritz Lichinger, 


Russia, F 
16,846. Doo LeasHes, &c., W. P. Thompson.—(X. 
Kilsch, Germany, and F. Lichinger, Russia.) 
16,347. Lapies’ Skirts, G. A. Eaton, Birmingham. 
16,348. Lever Lip Tis, W, Woolnough, London. 
16,349. Cosine of Lever Lip Tins, W. Woolnough, 
London, 
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16,850. Evecrric Batreries, A. J. Boult.—(Z. 4. 

Wunderlich, Germany ) 

16,351. Detiverinc Quantities of MATERIALS, H. 
e, London. 

16,352. Apparatus for PLayina Games, D. I. Marshall, 


London. 

16,358. Sprinc Scaes, E. Steinfeldt and F. W. Blas- 
berg, London. 

16 354. Roratine Apparatus, B. H. Stokes, London. 

16,355. CANDLEs on CaNnpuestices, L. Lewis, London. 

16,356. Automatic Lirts, A. J. Lightfoot, London. 

16,857. Wacon Door, 8. Fox, London. 

16,358. Tospacco Pree3, W. Field and A. 8. Haile, 
London. 

16,359. Twist and other Dritts, A. H. Beasley, 
London. 

16,360. Manuracrure of Copper Tues, &c, G. F. 
Redfern.—(B. Damoulin, France ) 

16,361. Connuctina Enps of Tosss, W. B. Incledon, 
London. 

16,362. Sz_r-PROPELLING VEHICLES, E. Roger, London. 

16 363. Meaws for TaraTING Woven Faprics, C. Cross- 
ley and F. N. Fennell, London. 

16,36%. Drivinc Grar for Bicycxss, &c., E. J. Clubbe 
and A. W. Southey, London. 

16,365. MEasuREMENT for Dravout in Cumeys, &c., 
B. G. P. Moller, London. 
16,366. Caarns for CycLEs, 

London. 
16,367. IncanpEscentT Or Lamps, L. V. Thomas, 


&c., W. 8S. Simpson, 


London. 

16.368. Frame for Memortat Porposss, B. Rogers, 
London. 

16,369. Boox-markKeR, R. Campbell, London. 

16,370. Frurp Merers, C. Smith.—(l. P. V. Madsen, 
Denmark.) 


2nd September, 1895. 

16,371. Frxine Guassrs in Casgs of Crocks, 8. Ever- 
shed, London. 

16,372. Envecope Foipinc Macuines, J. Liebhardt 
and E. Fischer, Germany. 

16,373. Reer for Sairs, W. T. Phillips and G. H. 
Williams, New 

16,374. Fastenine for Rats, J. Taylor aud J. Taylor 
and Sons, Nottingham. 

16,875. Cummyeys, A. J. Loftus, London. 

16,376. VeLocipepe Frame, T. L. Fearon, Folkestone. 

16,377. Steam Vauves, W. Lees, Halifax. 

16,878. Draprnc MeraLtic Beosteaps, J. W. Hoyland 
and F. C. Randall, Birmingham. 

16,379. Paeventinc Waste in Servine Beer, &c, E. 
J. Atkinson, Manchester. 

16,330. WHeet, W. Ives, Halifax. 

16,381. TrEaTING VEGETABLE Non-conpucTina Svus- 
stances, M. C. Bannister, Manchester. 

16,882. Dravout FxcLtupeR for Doors, &c., J. H. 8. 
Livingston, Manchester. 

16 388. Connectine Taps and Pipes, J. Craig, Belfast. 

16,384. BrusHes for Hanornc WaLt Papers, T. Batty, 
Bradford. 

16,385. Rartway Facrsc Porsts Detector, G. Garry, 
Darlington. 

16,386. Propucine a New Expvosive, R. Wolffenstein, 

rlin. 

16,387. PortrerE Rop for Raisinc Curtains, A. E. 
Bibb, Birmingham. 

16,888. Stipz VaLve Gear, O. Peschel, Cologne. 

16 889. AB30RBING PLatE3, K. Késtor, Berlio. 

16 390. ApsusTABLE Device for Boots, E. H. Prew, 
Barnsley. 

16,891. Fork Guarps, H. Walker, London. 

16,392. Typz-waiter, G. T. Hough, London. 

16 393. Mats, &c, J. Wetherilt and W. J. Armitage, 


London. 

16,394. Mats, &c, J. Wetherilt and W. J. A-mitage, 
London 

16 395. Apparatus for Recreitive Porposss, J. M. 
Wellington, London. 

16 396. Door Fastenrnes, J. F. Simmance, London. 

16 397. Reservornk Brus, E. A. Bland and F. Har- 
combe, Liverpool. 

16,398. Picments, K. Deneys, London. 

16,399. Fisaovs Bitomryovus Fett, E. Nelson, London. 

16,400. Stace Macurnery, J. 8. Smith, London. 

16,401. Apparatus for Distnrectinc Arr, J. J. Hart- 
nett, Harrogate. 

16,402 AppLianczs for Hanoina Pictures, A. F. 
Knight London. 

16 403. MECHANICALLY-DRIVEN Harr BrusuHe3, J. P. 
Nichol!, London. 

16,404. Paper Kyive3, E McConnell, London. 

16,405. Governtnc Steam Morors, W. A. Stevens, R. 
A. Barker, and W. J. Saveall, London. 

16,406. UstversaL Saw Set for Mitu Sawe, R. Mark- 
ham, London. 

16,407. Urrursation of Sutpurprs, &c., H. Loesner, 
London. 

16 408. Castor Bow 1s, J. Harrington, London. 

16,409. ApveRTISING. 8. Phillips London. 

16,410. Saws, C. H. Douglas, London. 

16,411. Musicat Toy, M. Lorenz, London 

16,412. Fornaces, J. E. Carroll.—(S. 7. Bleyer, United 


tes.) 
16,413. STEERING Supa, P. P. Sevane, London. 
16,414. Periopicats, &c , V. A. Contior, London. 
16,415. Comn-FrEzp, &c, Apparatus, J. B. Ruckert, 


London. 

16,416. DisPLayina ADVERTISEMENTS, &c., G. Hayes, 

ndon. - 

16,417. Umprettas, 8. G. Rawson, Liverpool. 

16 418. Paper Baas, J. Davidson and W. S. Murray, 
London. 

16,419. Pozziz, W. R. Lake.—{W. S&. -Kirk and F. 
Schenkelberyer, United States.) ‘ 

16.420. Escapements for Watcues, A. Hillgrén, 
London. 

16,421. Reaprnc Macurnes, J. W. Foster, London. 

16,422. Burtpinc Biockxs and Bricks, V. Kjeldsen, 
London. 

16,423 SupporTING CARRIAGE Winpows, E. J. and V. 
W. Hill, London. 

16,424. Gas Enorngs, R. L. Elliott, London. 

16,425. Preservinc Carcases, A. J. Boult. — (F. 
Fritzsche and Co , Germany.) 

16,426. WasHIna CELLULOSE CLEANERS, P. Nebrich, 


mdon. 

16,427. Ececrric: Bett Pusues, BE. P. C. Girouard, 
ndon. 

16,428. Gas Burvers, T. V. Riordan, London. 


Srd September, 1895. 


16,429. ScREW-HEADED PrcJectTites, P. Storr, Rich- 
mond. 

16,430. Wert Hoss, H. Noelte, London. 

16,481. Compaessinc Coat Dost into Cakts, J. Chagot, 


mdon. 
16,432. Warp Stop Apparatus, A. G. Brookes.—(W. 
F. Draper, United States ) 
16,433. Fort Economiser, J. Davison and W. Auld, 
’ Sunderland. 
16.434. Pitua and Barret Tapper, T. E. Ovens, 


ord. 
16,485. Sarety Appiiances for Lirts, F. Eastmead, 
Westminster. 
16,436. Sanrrary Pipss, C. R. Soar, Derby. 
16,437. WHEELED Camera Carriers, W. H. Duncan, 
brookdale. 
16,438. Borrons, A. W. Huxtable, Bristol. 
16,439. Ececrric Macaines, F. H. Royce, Chorlton- 


cum-Hardy. 

16,440. The Impact Stone Crusuer, T. H. Barton, 
near Derby. 

16,441. DispLay of ADVERTISEMENTS, W. Berdoe, 
‘Wimbledon 


16,442. Dost Pan, H. Jelley and J. G. Sills, Leicester- 

16,443. ‘Serves for Treatixa Semorina, F, Maggs, 
rby. 

16.444. Banp Fastenzrs, E. M. Gaskell, Birming- 


Saville, Ld., Bradford. 
Spriya ALARM Gun, D. Whitney, Bassaley, 
on 


16,448. Steam Traps, J. Galloway, Keighley. 

16,449. Preventine the Racine of Enoines, C. 
Jones, Gloucester. 

16,450. Stace Arc Lamps, A, Sykes, Huddersfield. 

16.451. Psos of SHutries for Weavino, W. E. Johnys, 
Huddersfield. 

16,452. Rounpanouts for RecREATIVE PurRpo3gs, R. 

reensmith, Manchester. 

16,453. Toastine Fork, W. Wells, Worthing. 

16,454. Preventina Waste of Fur., R. Clark, New- 
castle-on-' 2. 

16,455. Escape from Houses on Fire, E. Griffith, 


mdon. 

16,456. Vatve AERATED WaTER Borties, J.B Adams, 
underland. 

16,457. SaHeet Mera Cans, O. S. Fellows, Man- 
chester. 

16,458. Means for Consuminc Smoke, W. Minshall, 
Manchester. 

16,459. WATER CLOsET Jornt Connections, C. R. 
Schmidt, Birmingham. 

16,460. Egaroer Crcizs, E. R. Royston.—(&. Spear 
and F. L., Middleton, United States.) 

——- CoLLAPsIBLE Lappgrs, L, J. A. Engelsmann, 


Ww. 

16,462. Spray Lamps, R. Henderson, Glasgow. 

16,463. VerticaL Steam Boers, P. Loos, Glasgow. 

16,464. Pipz Cutters, W. F. Richmond, London. 

16,465. Pocket GimLets, CorK Screws, &c., E. H. 
Lloyd, Birmingham. 

16,466. Horsr-sHors, G. H. Dudley and E. Baker, Bir- 
mingham. 

16,467. ADsusTaABLE Tripop Heap, J. Lawton, Man- 
chester. 

16,468. Untversat Mik Past, R. P. Gooch, Norwich. 

16,469. INDIA-RUBBER Boot Tree, W. L. Longworth, 

orwich. 
16,470. Ingwett, G. Donaldson, Hawick. 
16,471. Manuracturg of Water Gas, T. J. Walder, 


astings. 

16,472. Mup Guarps for the Wagers of Cycves, A. 
Pulbrook, London. 

16,478. Gas or Or. Motor Cars, H. P. Holt, London. 

16,474. ArprnG the Stopprrxe of Tramcars, H. P. Holt, 

London. 

16,475. Apparatus for Gas Tracrion Exarnes, H. P. 
Holt, London. 

16,476. Rotary Motor, H. Grauel. London. 

16.477. Construction of VeHIcLE WaeEg.s, 8. Collison, 
London. 

16,478. Metatuic Packine, G. Green and G. Porteus, 
London. 

16.479. Perroteum Firinc Apparatus, J. P. Suche, 
London. 

16 480. Constant Service Water Systru, R. M. 
Talbot, London. 

16,481. Brakes, E. 8. Hall, London. 

16,482, Erecrric, &c., Bett Pusaes, H. G. Warner, 


London. 
16,483. Toys, I. Agulsky, London. 
—, Bac and Envelope Capinet, J. P. Klug, 
ndon. 
16,485. Purirication of Sucar Liquips, J. D. Scott 
and A. Smith, Glasgow. 
16,486. RoL_ire Tusss, O. Imray.—(R. and M. Mannes- 
mann, Germany.) 
16,487. Forniturge Castors, 8. Thomas and T. Lane, 
London. 
16,488. Hanpies for Bowts and UTensiis, E. A. 
Eagles, London. 
— Traps for Catcuinc F res, G. Tomkinson, 
mdon. 
16,490. New Bicycle ATTACHMENT, H. T. Pottenger, 


ondon. 
16491. Spzep Gear for Bicycies, J. H. Oerder, 


mn. 

16,492. Latnes for Turina, A. Berthe, London. 

16,493. MarBtep Leatuer, R. Haddan.—{J/. Scholl, 
Onited States.) 

16,494. ELectric Conpuctor Supports, W. R. Lake.— 
(C J. Goodwin, United States ) 

16,495 Eyecers, R. Lake.—(7. King, United 
States.) 

16 496. Suction Device for PaPER-MAKING MACHINES, 
H. Fairbanks, London. 

16,497. Saves Boxes, W. R. Lake.—(J. R. Carter, United 

States.) 

16,498. Coatrsc and Drayine Macuryzs, G. J. Burns, 

London. 

16,499. Corn ConTROLLED MECHANISM, H. A. Manley, 

mdon. 

16,500. Mowrna and Reapinc Macuine:, E. Pratt, 


mndon. 
16,501. Parntine Macuisgry, H. E. Newton —(R. Hoe, 
United States ) 
16,502. Aceryteyg, E. Ducretet and L. Lejeune, 
London. 
16,503. Botrte Wrappers, D. Davidson, London. 
16.504. Tagatmest of Tows Rerusg, 8. de Petroff, 


ndon. 

16.505. VacrnaL Syrixces, W. P. Thompson (WV. V. 

Fowler, United States.) 

16,503. Spispie:, A. D. Klots, Liverpool. 

16,507. Tires, J. 8. Smith. London. : 

16,508. Batt Bearinas, The Steel Forging and Balf 
earing Company, Limited, and P. Holyoake, 

“London. 

16.509. StanpargD Gas Baanpina Macuine;, J. Ingle, 


mdon, 
16,510. Datvine Mecuaniso for Cycie3, W. Bernhardt, 


mdon.* « 
16,511. Lock, G. G. Potter, London. 

16,512. Fastentne Devices, M. V. Safford, London. 
16,518, Knives, W. 8. Cooper, London. 
16,514. CoLLapsIBLe PgRaMBULATORS, H. Noelte, 
London. 

16,515. Burnrsc Hyprocarsons, P. 0. Tennant and 
A. H. Crockford, London. 

16,516. Propucinc CoLourep Puotocrapus, H. 8. 
‘earon, London. 

16,517. Drawrxe LanpscaPe Pictures, H. 8. Fearon, 


ndon. 
16518. Meat Corrers, A. J. Boult.—(Peck, Stow, and 
Wilcox Co,, ———.) 
16,519. ‘Back Pressure and other Vatves, J. Jones, 


mdon. 

16,520. Liquip Mrasvrinc Apparatus, J. Cowan, 
ndon. 

16,521. System of Exrecrric Tracrion, W. C. Bersey, 


ndon. 
16,522; Srors for Etevator Cacgs, T. Bell, J. 8. 
Williams, T. Millwee, and C. Inns, London. 

16,528. Rattway Carriace Burrers, E. J. Hill, 
London. € 

16,524. Domes of O1n Lamps, H. Salsbury, London. 
16,525. Apparatus for Suippmna CoaL, J. P. Roe, 


mdon. 
16,526. AppLiances for Conveyina Coat, J, P. Roe, 
London, 


4th September, 1895. 
16,527. Burnp Roiuzer Enps, J. C. Truscott, Newport, 


on, 
16,528. ConnecTING Spovts to Macuines, W. W. Willis, 
Ipswich. . 

16,529. Boats, &c., W. H. FitzGerald, London. 

16,530. STEERING MECHANISM for VELOCIPEDEs, A. Von- 
hausen, Manchester. 

16,531. VELociPeDEs, &c., A. E, F. Vonhausen, Man- 


chester. 
16,582. The Prn-annrnitaTtoR Scarr, R. Peebles, 
London. 
16,538. Rartway Cuarrs, R. Atkinson and J. E, 
Leach, Shipley. 
16,534. SHUTTLE-BOx for Looms, R. L. Hattersley and 
8. Jackson, Keighley. 
16 585. CrrcuLaTion of Gasgs in Borers, J. E. 
Rol Sheffie 





36,445. Frurp Heaters, J, Atkinson, Marples. 


' 
16,446. ApsusTABLE Rest, F, Waite and Waite and 16,537. Barret Bracket Sranp, J. E. Riley and B. 


Robertshaw, Manchester. 
16,5388. CLEANING and Sorrina Porators, A. Jepson, 
anchester. 
16.589. Propucinac Gas from Hyprocarsons, W. 
Young, Peebles. 
16,540. Hinces for Doors, D. Smith, Dundee. 
16,541. Frre-ExTINGUISHING ApPpaRATU3, J. H. Lycde, 


‘anchester. 
16,542. Recucatine Steam Suppty, A. EF. Stukley and 
T. Atkinson, Halifax. 
16 543. Cocks, H. E. Baly, Ipswich. 
16,544. Swine Bripce for 1Lways, J. Mackenzie, 


Glasgow. 
ee oe? Makino Sanrtary Piprs, &c., A. and T. £abine, 


A 
16,546. SypHon Cisterns, 8S. G. Mason, Birminghim. 
16,547. Dyetna Woot and Corton, &c., A. Goldthorp, 
Scarborough. 

16,548. PHoroarapHy in Cotocrs, F. W. Lanchester, 
London. 

16,549. CLippina-MacHiINES for Harr, T. A, Judge and 
J. A. Hill, Sheffield. 

16,550. Cornice-PpoLt Ruxos, C. F. Grimmett, Bir. 


mingham. 
16,551. DRaw-BENcH CaRBiacEs, A. Smallwood, Bir- 


™ . 

16,552. InTeRNAL ComBusTION Exorines, H. P. True- 
man, ‘ham. 

16,558. Prorecrine Hosiery from Wear, H. Conster- 
dine, Manchester. 

16,554. Cork or Stopper for Botries, J. Titley, 
Bilston. 

16,555. TrrE3, P. D. P. O'Brien, Liverpool, 

16,556. Gas Enornes, A. Gass, Belfast. 

16,557. ELEcTRO-pEPposiTion of GoLp, E. Andreoli, 
London. 

16,558. Wet, R. G. Pope, Northampton. 

16,559. ARRESTING Motion, F. Eastmead and A. C. 
Moffatt, London. 

16 560. Coyper Sirrer, J. H. Gibson and C. E, Ken- 
drew, Southport. 

16,561. Sewinc Macurve, T. J. Roome, London. 

16,562. MuLTipLe Exectrrica, Switcnes, H. Hirst, 
London. 

16,563. CarBipes and their Compounps, J. B. Torres, 


ndon. 
16,564 Pickinc Apparatus, R, Hope and R. McNally, 
Lond 


mdon. 

16.565. Weavine Looms, J. Kippax and J. Robinson, 
London. 

16,566. Lusricators for VeLocipepes, J. Dale, jun., 
London. 

16,567. Drivine Gear, E. T. Bousfield, London. 

16,568. VeLocipeDE and other Waerexs, L. Barrow, 
London. 

16,569, ELecrropgs for Vouraic Barreries, L. Epstein, 


ndon. 
16,570. Minimisina Ixsoury to Surp3, R. Corsham, 
ondon. 

16,571. Testrinc Macuine for OLEacrnous MaTERIALs, 
G. Mitchell, London, 

16,572. Bep-piate, P. Knoch, London. 

16,573. Cement, E. Robbins, London. 

16,574. Bintiarp Cuarks, G. Hayes, London. 

16,575. ManuractuRE of Sam Ciotn, E. A. Eason, 
Manchester. 

16,576. Cuequer Books, G. Musgrove, London. 

16,577. Liqvip Fvuet, H. H. Leigh.—(@. W. Reye and 
Séhne, and EB. Grube, Germany ) 











SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette. 


540,923. Gas Enorne, C. M. Rhodes, Wayne, Pa.— 
Filed November 23rd, 1894. 

Claim.—In a gas or like engine, in combination : 
two cylinders, a double crank-shaft carrying two gear 
wheels mounted between the sime, a piston for each 
of said cylinders connected to said shaft and adapted 
to make in-and-out strokes simultaneously, a mixing 
and exhaust chamber for each of said cylinders, having 
valved connections therewith, and supply and exhaust 
ports respectively, a speed governor, two cam-wheels, 
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and two gear-wheels mounted on a shaft suitably 
journalled adjacent to said crank-shaft and interme- 
diate the cylinders—motion from the gear-wheels on 
the crank-shaft being imparted to the gear-wheels on 
the other shaft—and means intermediate the cam- 
wheels and the valve stems of the valves for opening 
and closing the valves at predetermined intervals, as 
and for the purposes set forth. 


540,678. PLovcn, W. H. Mitchell, Glasgow, Ky.— 
Filed August 4th, 1894. 

Claim.—(1) In a plough, a shank having bifurcations 

provided at points just above their lower ends with 

transverse shoulders whereby seats are formed below 

the shoulders, and a land side comprising two 
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members set at angles to one another, each member 
having one end secured in the seat in one bifurcation 
of the shank, substantially as set forth. (2) In a 
lough, the combination of a shank, a double mould 

carried thereby and provided with a point at 





! 

right angles to the axisthereof, a plo: 

bracket secured to the under side thereof a bey ey 
with a circular table arranged in a plane parallel to 
the table on the shank, said tables ig pivotally con. 
nected to each other at their centre, and being pro- 
vided with a perforations, a spring actu. 
ated bolt mounted on the plough beam with ii ends 
pay ey to engage and pass penton the perforations 
in the tables, an elbow lever pivoted on the beam with 
one arm connected to said spring actuated bolt, and 
a longitudinally movable link having one end con. 
= to the -_ of bey — lever and its 
other arm, extending down an ed 
substantially as set forth. > ets, 


541,040. Power TRANSMITTING MECHANISM, H. F 
Crandall, Muwaukee, Wis.—Filed July 30th; 1864. 
Claim.—(1) In a power transmitting mechanism, the 
combination with a driving and a driven part of a 
faster driving connection and a separate slower driving 
connection between them, and means whereby said 
connections are arranged to operate according to the 
load or resist: tered, shifting automatically 
from one to the other as the load or resistance in- 
creases and diminishes, substantially as and for the 
purposes set forth, (2) In a power transmitting 
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mechanism, the combination of two driving gear 
trains arranged to communicate motion at different 
rates of speed from the driving member to the driven 
member, the slower speed train comprising an 
automatic clutching or gripping device whereby said 
slower train is caused to take effect on said driven 
member when the faster train fails to actuate it, and 
the faster-speed train comprising a slipping or yield- 
ing connection whereby it is caused to actuate the 
driven member under a certain load, but to automati- 
cally intermit when the load is increased, substantially 
as and for the purposes set forth. 


541,829. Tcsvutovs Borer, P. Bentzen, Newport, 
R.I.—Filed September 28th, 1894. 

Claim.—{1) A steam generator having a water vessel, 
a steam ptacle, an ti bent generator 
tubes connected with said steam receptacle, said tubes 
being detachable from and indirectly connected with 
said water vessel, substantially as set forth. (2) A 
steam generator having an elongated water vessel and 
steam receptacle, the latter located above the former, 
generator tubes connected with the steam receptacle 
and passing in a partially curved form to_and con- 


541,829] 




























nected with the said water vessel, parallel water 
heater pipes connected with bended ends and located 
adjacent to the said steam receptacle and within 
arches or concavities formed by the said generator tubes, 
the said pipes connecting with a feed valve and with 
the said steam ptacle, and adapted to connect with 
an injector, substautially as set forth. 

541,990. Hor Gas Vatve, J. 7. Christie, Troy, N.Y. 

—Filed December 21st, 1894. 

Claim.—The combination of the chambered slide 
gate, the fixed valve case having stuffing-boxes C®, 
the stuffing-boxes C? supported from,the case by bolts 
Cl2, the water supply and discharge pipes connected 
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tothe stuffing-boxes 02 and fixed therein against either 
endwiseor rotary motion and provided with couplings C 
and the telescoping Bao C, C’ fixed to the slide gate 
and moving freely ugh both stuffing-boxes an: 








16,536, TIRES, J. and P, Nugent, Glasgow, 


each end, a land side of os ae 5a. 
lar table arranged on top of the shank in a plane at 


within the said water supply {and discharge pipes 
beyond the boxes, cabston tally set forth. 
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TION WORKS SINCE THE BRITISH 

a OCCUPATION OF EGYPT. 

No, IL. 

Nor the least of the benefits conferred on the country by 
our occupation and advice in the administration of Egypt | 
has been the steady maintenance and vast improvement 
of the Nile irrigation works during the last twelve years. | 

In May, 1883, on the nomination of Lord Dufferin, the | 
Khedive appointed Sir Colin Scott-Moncrieff as Inspector- | 
General of Irrigation under the Ministry of Public Works. 
The remainder of that year was mainly spent by the new | 
Inspector-General in “ the study of the problem before | 
him ;” but in December, 1883, and in the spring of the | 
following year four British assistants were placed on his | 
staff, and appointed to the direction of different provinces. 
They were ajor J. C. Ross, R.E., and Mr. W. Willcox, 
Captain R. H. Brown, R.E., and Mr. E. W. P. Foster. | 
The study of the problem before the Inspector was very | 
serious. It reminds us much of that placed before | 
the Israelites, when they were in a kind of occupation of | 
Egypt—i.e., to make bricks without straw. He says, | 
“ Egypt was no tabula rasa on which to lay down the | 
most perfect canal system, but a country whose very life | 
depended on @ fully developed but very bad system.” | 
. . « “There being no money available for making | 
costly improvements, the question was how to introduce | 





hold back the Low Nile to the height necessary for | depth 8°50; it has buttresses up stream and down 
giving irrigation to the Delta. Mr. Willcox, who had been | stream 5 metres high. The true foundation is lengthened 
appointed to the direction of the two central provinces of | down stream by a supplementary one 8 metres long, 
Menoufieh and Gharbieh, was stationed at the barrage, formed by a bed of loose rubble, having a mean height of 
and with English and Egyptian assistants set himself to | 1:50 metres, and covered with concrete to the height of 
remedy defects. The fact was that the Damietta wing 1 metre. This supplementary foundation has an incline 
of the weir had never been closed at all, and was supplied | of 1 in 5, and is ended by'a solid block of concrete 4 metres 
with no gates; neither had the stone pitching helow it broad by 3 metres thick, The total breadth of the 
ever been completed. foundation is therefore 46 metres. Additional deposits of 

The important office which this great dam, placed at | rubble protect the bed of the river down stream. In the 
the point of the Delta, was destined to fill, and the meagre | Damietta branch, and in the greater part of the Rosetta 
role played by it in consequence of its non-completion, | branch, the ground work is founded upon the mud, but in 
and of certain injuries which had occurred to the | the middle of the Rosetta branch at the time of building 
masonry laid down to form a foundation, were most mani- | the barrage the bed of the stream was found to be 
fest. |lower than had been supposed; it was, therefore, 

Notwithstanding its defects, this dam is a colossal | impossible, to construct the groundwork with the 
work. In 1843 its construction was with considerable | depth allowed for in the plans. Consequently rubble 
hardihood undertaken by M. Mongel Bey, civil engineer. | was thrown in to equalise the bed for a distance of about 
At this period the idea of using movable dams had made | 70 metres; upon this was placed concrete to the re- 
but little headway, and no work of equal importance had | quired depth. This bed of rubble reaches, in certain 
been proposed in connection with the deltas of great | places, a depth of 12 metres below the concrete masonry. 
rivers. Unfortunately, while it was being carried out, it| It was long doubted in Egypt whether such a foun- 
suffered all the vicissitudes usually undergone by works | dation would be capable of sustaining the pressure of 
of long duration in Egypt. The dam was commenced | from 5 metres to 6 metres of water, and with reason ; 
with a feverish activity, then abandoned and neglected, | for, till the improvements we are about to describe 
and lastly called upon to fulfil its mission even before its | were executed, the barrage had, from various circum- 
completion. | stances, never been able to hold up more than 3 metres. 
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a better system of water regulation with the means at our 
disposal, so as to increase and render secure the area 
of irrigation ; how to improve the condition of great tracts 
of land soured and water-logged; and how to keep the 
Nile embankments in repair with the least employment 
of forced labour.” 

This last, discontinuance of forced labour, was very 
stringently urged by the British advisers, and it was 
gradually and effectually diminished till 1887, when, as 
will be seen, the Egyptian Treasury was in a position to 
make a large money grant for irrigation purposes, and the 
— ** Corvée” was abolished, let us hope for ever. 

he first work which attracted the attention of the 
irrigation officer, and which attracts the attention of any 
engineer visiting Egypt, was the fine “ barrage ” or weir 
across the two branches of the Nile at the apex of the 
Delta, about twelve miles north of Cairo. It was intended 
to back up the water of the Low Nile 4} metres—nearly 
15ft.—and divert it into a great network of canals, and 
was supposed to have been finished twenty years ago. 
However, it proved to have one fault, but one certainl 
requiring correction—it had not any foundation wo 
mentioning. In 1883 an official report of the Public 
Works Ministry in Cairo stated that the barrage was 
valueless, except to regulate the flow of water in the two 
branches of the river, which from there to the sea to a 
great extent enclose the Delta; the eastern or Damietta, 
and the western or Rosetta branches. 

However, as the alternative was an estimated cost of 
nearly £250,000 a-year to be spent in pumping, the British 
officers determined to see what oat be done to repair, 
replace, or strengthen the foundation, ao as to give 


Mohammed Ali's gregt work a fyi} trial, apd if possihle 
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MAP OF NILE DELTA, SHOWING POSITION OF GREAT BARRAGE . 


The barrage is placed at the exact point where the | It was impossible to foretell what might be the effect of 
Rosetta and Damietta branches of the Nile separate. a greater pressure upon the mass of rubble. Never- 
In reality it consists of two dams, one on each branch of | theless, the English engineers stated that in India, where 
the river, parted by a strip of land about 1000 metres in | important dams built upon muddy river beds like that of 
breadth, which forms the extremity of the Delta. This | the Nile exist, it has often been the custom, in order to 
strip is surrounded by a circular quay, and divided in its | economise masonry foundations, to raise the bed of the 
centre by the great Menoufieh Canal destined for the | river by means of sand embankments or rubble. 
irrigation of the land comprised between the twobranches| During a certain time the water filtered through these 
of the Nile, and drawing*its water supply from the reach | embankments ; they soon, however, became impenetrable 
above the dams. The dam crossing the Rosetta branch | barriers. Sir J. Fowler, in one of his reports upon the 
consists of 61 arches, each having a span of 5 metres, | barrage of the Nile, spoke of entirely successful works 
separated by piers 2 metres in breadth. At either | carried out under similar circumstances on the Kistnah 
end is a sluice, the one 15 metres, the other 12 metres | and Godary. Whatever the case may be, it appears cer- 
wide; the total length of the work is 465 metres. The | tain that the concrete placed upon this rubble in 
dam upon the Damietta branch is identical in construc- | the Nile was thrown in without the necessary precau- 
tion, with the exception that it consists of ten more | tions, that the greater part of the mortar was carried 
arches, away by the water which percolated through the inter- 

According to the plans, the maximum reserve created | stices, and that consequently the masonry did not offer 
by the weir should have been 4°50 metres above the low- | the resistance necessary to enable it to support a 
water point, the latter being taken at 11°80 metres strong pressure. As a result of this fact, it was found 
above the level of the sea. The level of the water in the | that when it was desired to use the barrage crevices 
reach would thus have been maintained at 16°30 metres ; | immediately appeared in various places, and sinkings 
that is to say, about the level of the cultivatable lands | occurred. Notwithstanding the fact that coffer-dams 
at this point. But it has since been realised that if the | were built at the places most severely threatened, it 
whole supply of water necessary for the irrigation of | was not dared until of late years to subject the barrage 
Lower Egypt is taken from above the dam, the down- | to a pressure greater than that of 2 metres of water. 
stream level will not reach 11-80 metres ; in fact, that it | The piers are 2 metres thick, 15 metres long, and 10 
will not exceed 10 metres. The barrage should, there- | metres high. They carry semicircular arches, forming a 
fore, to provide the return calculated upon, produce a | bridge 10 metres wide between the heads; the tops of 
reserve of 5:80 metres. the piers attain high-water level. fi 

The foundation is composed of agroundwork of concrete | The closing system originally planned, and only used in 
covered by a bed of bricks, sustained by lines of cut stone. | the case of the Rosetta branch, was most complicated and 
The otal breadth of the foundation is 84 metres, and | japerfect, Tt was composed of plate iron doors cylin: 
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drical in shape, turning on a horizontal axle, and provided 
with several floats destined to lighten them in the water, 
and thus facilitate use. These doors did not close hermeti- 
cally ; it was reckoned upon that the discharge of the Nile 
would be sufficient at low water to permit of a large 
amount being allowed to escape. 

Until the year 1881, the means of closing not be- 
ing provided on the Damietta dam, the officials were 
obliged to content themselves with the, at least partial, 
damming of the Rosetta branch, with the result that a 
reserve of two metres was obtained. This raising of the 
stream provided a suflicient quantity of water for the 
fairly abundant feeding of the central or Menoufieh canal 
and of the Damietta branch, both of which furnished 
water to the eastern and central provinces of the Delta. 
But since 1882 it had been determined to make more 
serious use of the barrage; to this end the Damietta 
branch was partially closed by means of stop-planks 
—pontrelles—and the Rosetta branch as completely as 
possible. The resulting reserve was of 3 metres in 
the Rosetta branch, and 1°60 metre in that of Damietta; 
consequently it became possible to feed the central canal 
much more abundantly, besides increasing the discharge 
of the canals situated on the right bank of the river 
between Cairo and the barrage. 

To obtain this result without endangering the safety 
of the dam, Mr. Willcox, the engineer in charge of 
these works, made use of an ingenious method. This 
consisted in diminishing the pressure on rubble by 
dividing the total fall of 3 metres into two falls of 1°50 
metres each. For this purpose he made a bank of rubble 
at the down stream end, running the whole length of 
the dam, its top, 2 metres wide, being 3°25 metres 
above the level of the groundwork. Notwithstanding 
its perviousness, this dyke sufficed to create from up- 
stream to down-stream a difference of 1°50 metre in 
level, and thus reduced the pressure under the ground- 
work to that of a fall of water of 1°50 metre. 

The barrage had been so long unused that the timbers 
and machinery were in very bad order, and required ex- 
tensive renewals. The barrage of the Damietta branch 
had never been closed at all, and was not supplied with 
gates. Neither had the stone pitching below it ever been 
completed. A large establishment were maintained, but 
the works had been so slack for many years that they were 
found to be almost useless. Mr. Willcox set himself to 
remedy these defects, and as the water in the river fell the 
arches of first one and then the other barrage were closed, 
so that ultimately in June 2:20 metres were being held up 
on Rosetta and about 0°95 metre on the Damietta barrage. 
This gave a command of water of about 1 metre more 
than the average, which enormously increased the dis- 
charge of the great central canal, or Rayah Menoufieh, of 
the neglected western canal, or Rayah Behera, and of 
the great canals of Kilinbieh, Ismailieh, Sharkawieh 
and Bassussieh. The outlay to produce these results was 
about as follows :— 








Stone pitching Rosetta side... .. * £E4,338 
9 Damietta ... ... : 4 578 
Repairs to tools and machinery... 7,935 
Timber for regulation ... ... ... 3,505 
Repairs tolocks ... ... 535 
sy masonry works... 1,299 

po IER, ics cnc. Sas, Sen seo 1,478 
Labour for regulation... ... ... 2... ... 1,943 
£E25,611 


This additional supply of water not only gave abun- 
dantly to all, but it delivered the water at a higher level. 
Many were thus enabled to water their fields without the 
use of water wheels or of pumps. It has been impossible 
to obtain any statistics as to the number of steam pumps 
and water wheels which stood idle in 1883, but a piece 
of indirect evidence is afforded from the railway returns, 
showing a falling off of 12,000 tons of coal supplied to the 
six principal towns of Lower Egypt during the first seven 
months of the year. Doubtless this coal was chiefly 
employed on steam pumps, but it does not represent all 
steam pumps that stood idle, for many of them use cotton 
stalks instead of coal as fuel. 

The cotton crop of Lower Egypt appears to vary 
nearly in proportion to the amount of water available at 
low Nile. In 1884 the abundant supply early in the 
year enabled some 10 per cent. more land to be sown for 
cotton, and the same supply later on increased the yield 
of the plant. Previous to 1884 the greatest outturn had 
been in 1879, when the Nile at Assuan stood at its lowest, 
about 1°39 metre higher than in 1884. That year the 
outturn was 3,186,060 kantars. The crop of 1854 amounted 
to 3,629,910 kantars. We may fairly claim this as the 
result of Mr. Willcox’s operations at the barrage for the 
first year’s operations. 

Mr. Willcox estimates that the partial use of the barrage 
reduced the silt clearance of his canals by about 26 per 
cent., which, if we assume the Corvée labour at P.E. 2— 
= 5d.—per diem, means a saving to the country of about 
£26,000. 

As early as November 23rd and December 4th, 1886, the 
engineers began closing the Rosetta and Damietta branch 
barrages for the sake of the Beherairrigation. The stone bar 
was renewed on the flooring of the barrages in January and 
February. The maximum head of water maintained was 
33°04 metre on the Rosetta, and 1°48 metre on the 
Damietta side. The pressure began to be removed on 
July 7th, and by August 5th the last gate had been 
opened. This was just twelve days later than in 1885. 

In June less water is shown as passing down the 
Rosetta than is given in the table as daily dis- 
charged by the Atfeh and Khatatbeh pumps. On the 
face of it, this seems impossible, and probably more than 
four millions of cubic metres daily passed the barrage in 
June. But from the amount of water rendered back to 
the river from its highly irrigated banks, it is likely that 
there was a larger volume in the Rosetta branch to draw 
from than what actually entered it at the barrage. 

The following table has been calculated by Mr. Will- 





* AE = about £1 Os. 6}d. 








cox, showing the volume of water passing through the 
barrage throughout the year :— 


Rosetta branch. Damietta branch. 
A pesasbas 
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December, 1885..| 18°60 | 151 | 18°72, 70 14°23 $43 
January, 1886...) 11°55 | 42 | 13°66/ 67 13°99 SSS 
February ... .... 11°05 24 | 12°88 44 13°80 |g, 8 
March | 10°76 | 15 | 12-28 | 24-8 18-77 |e 8 
April ... | 10°39 | 8 [11-91] 17 | 18°84 /BS, © 
May ... .| 10°3 4°4,11°95 | 18°5 13°01 o4 ae 
June ... 10°2 4 |11:77) 15 13:00 8og5 
July |. 10°97 | 21 | 12°02) 20 13°08 8$88 
Angast 14°86 | 212 | 15:13) 142 15-12 S335 
September 16°24 | 360 | 16-46) 292 16-40 B40:5 
October : 16°46 | 376 | 16°65 | 244 16°66 \@e5§ 
November... 14°44 | 208 14°59 6 BS 
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On July 27th, 1885, a decree was issued accord- 
ing an extraordinary grant of one million sterling, 
and Lieutenant - Colonel Western was appointed 
Director-General of Works, and with his assistants 
—Messrs. Reid, Dempster, and Algie—arrived from India 
and began work in October. It was resolved, first, that 
the irrigation of Lower Egypt should be continued on 
the general scheme laid down by Mohammed Ali, so that 
the Nile water should be held up by means of weirs and 
turned into the canals by natural flow, instead of being 
raised artificially by pumps from the river into the canals 
—a system which had been instituted in the Province of 
Behera, and which has been estimated at an annual outlay 
of ££248,000 if applied to all Lower Egypt. The first 
weir to consider was the great barrage at the apex of the 
Delta. It has been shown how this truly magnificent 
work had been virtually condemned since 1867, but how, 
in 1884, at a cost of £E25,611, the engineers succeeded 
in making it hold up 2°20 metres; and in 1885, at a fur- 
ther outlay of £E18,246, a head of 3 metres of water at 
the season of lowest Nile. It was quite plain that the 
work was unsound, and that the measures taken were 
only of a temporary character. The first work to be 
done from the million grant was evidently the completion 
of the barrage. There was no question as to the neces- 
sity of a barrage across the head of the eastern or 
Rosetta branch, but Mr. Willcox submitted that, instead 
of completing that across the Damietta branch and con- 
structing a great trunk eastern canal from above it to 
Benha and the Bahr Moes, it might be cheaper to make 
a second weir a few miles north of Benha, and to use 
that as the source of irrigation for the Province of Dakalieh 
and the northern part of Sharkieh. This idea was thought 
deserving of study, the site carefully surveyed, and a 
detailed estimate prepared; but when it was found that 
the project would cost at least £E285,000, it was aban- 
doned in favour of the original plan for completing the 
barrage over the Damietta branch and constructing the 
eastern canal at Rayah. There was yet another con- 
sideration. The difficulties that were sure to arise in 
strengthening the existing barrage across the Rosetta 
branch made Lieut.-Colonel Western and Mr. Reid con- 
sider whether it would not be cheaper to leave the work 
untouched, and to build an entirely new weir a short 
distance below it. A design was accordingly prepared, 
and it was found that the cost of the new weir across the 
Rosetta branch would be £E324,000. The repairs of the 
existing barrage were estimated at £E200,000;‘‘ Coupled,” 
as Colonel Western remarks, ‘‘ with the doubt as to the 
possibility of execution.” This doubtarose from the absence 
of any trustworthy information as to the actual state 
of the work; whilst it was known that the floor in many 
places was badly cracked, and that most serious springs 
continually brought up soil from below the foundations. 

Facing all these doubts, it was resolved to repair the 
existing barrage. Knowing that for a good depth below the 
Nile bed there is nothing to be looked for but alluvial 
deposit, and fearing to destroy the work altogether by 
digging under, it was resolved to make no effort to sink 
deep foundations, but adopting a construction which has 
often succeeded on the great rivers in India, to place on 
the existing floor a solid bed 1°25 metre thick of the best 
Portland cement concrete, covered with ashlar masonry 
of a close-grained trachyte stone. The down-stream 
apron was to be protected in the same way, and 
a similar flooring was to be laid for a distance 
of 25 metres up-stream, only using rubble masonry 
instead of ashlar. Up and down stream of this massive 
flooring it was proposed to lay blocks of heavy stones for the 
width of several metres. In this way it was hoped so to 
strengthen the existing work as to make it practically 
immovable and water-tight, and to enable it to beara 
pressure due to a difference of water surface level of 
4 metres. The water surface above the barrage might 
then be maintained at a level of 14 metres above the sea, 
even at the lowest Nile, or 1 metre higher than it was 
maintained in 1885 and 1886, and 2°80 metres higher than 
it was ever maintained previous to 1884. The work should 
be completed by fitting the arches with a proper system 
of drop gates—no small work in itself, considering that 
there are seventy-one arches in the Damietta and sixty- 
one in the Rosetta barrage. All the calculations and 
designs for carrying out these works were made by Lieut.- 
Colonel Western, with the assistance of Mr. Reid. The 
arches of the Rosetta barrage are numbered from the 
right or east end, and the ten from No. 48 to 57 were 
believed to be unsound, having settled in 1867 about 
12 em.—5in.—both vertically and horizontally. They were 
enclosed, after their settlement, by a wooden coffer dam 
to take the pressure off them. It was a first object to 
find, if possible, the state of the flooring at this the 
worst end of the dam. For irrigation purposes it was 
also necessary to maintain the water at a surface level of 
12°80 to 13°00 metres above the dam, and this, of course, 





greatly enhanced the difficulty of the work. The depth of 





the flooring being about 8°20 metres, and that of the 
water down stream never less than’ from 10 to 
9°75 metres, it would have been necessary in any case to 
work under a head of from 1°80 to 1°55 metres; but the 
higher level maintenance up stream increased this head 
to 4°60 metres. On March 24th the work was begun by 
the construction of an earthen dam out into the Nile from 
the western bank above the dam, and this was brought 
round so as to enclose the twenty arches at the west end. 
It was completed by the beginning of May, as well as a 
smaller dam on the down.-stream side enclosing the seven 
arches at the end. The floors of six of these arches— 
namely, Nos. 61, 60, 59, 57, 56, and 55—were covered, ag 
has been described, with a bed of concrete and stone, 
No. 58 was omitted for convenience of work. No part of 
the apron, up or down stream, was begun. The six 
floorings next the end were found to be unbroken, but 
No. 55 was broken diagonally across, as well as the pier 
between Nos. 55 and 54. This work, described here in a 
few lines, was one of very great difficulty, owing chiefly 
to the heavy springs of water that kept constantly 
spouting up stream. It was only by the exercise of great 
industry, patience, and fertility of resource on the part of 
Mr. Reid that the work was done at all. It had been 
begun late, everything was experimental, and before more 
could be accomplished it was time to remove the embank- 
ment and prepare for the July rise of the river. Opera- 
tions were then necessarily suspended for some months. 
Towards the end of November Mr. Reid began his 
embankments for another campaign, and the collection 
of materials went on throughout. The total outlay on 
the dam in 1886 was £13,255. 

“The year 1887 was one of very marked progress in the 
execution of extraordinary irrigation works. Of £1,000,000 
granted ££114,495 had been spent up to Ist January, 
1887; £E343,296 was the expenditure of this year, 
The great work of the year was the strengthening of 
the barrage. The season campaign began on the 
2nd December, 1886. The work went on steadily by 
day until 28th March, and from that date to 1st July 
without intermission by day and night. On the afternoon 
of 1st July the last piece of machinery was removed from 
the bed of the river. Before daylight next morning the 
rising flood had covered all the work done. The work 
was one of great difficulty and anxiety, and reflects 
highest credit upon Lieut.-Col. Western and Mr. Reid, 
who directed it. New difficulties presented themselves 
every day requiring new expedients to meet them, and 
the ready invention of the engineers was being perpetually 
put to the test.” 

From the above fund £E82,648 was expended directly 
on the barrage. 

As the orders of the Public Works Minister were to the 
effect that the water level at the barrage should be main. 
tained at 13 m. if possible, and should never, except under 
pressure of threatened accident, fall below 12°80, the crests 
of the temporary upstream dams were kept at a uniform 
level of 14°50. They were constructed in water varying 
in depth from 14 metres near the shore to 5 metres in 
the middle of the river. The down stream dams were 
brought to a level of 12°50, as the surface of the water 
was 12°00 when they were made, and fell steadily to its 
summer level of 10°0 in April. The dams were con- 
structed in two months without any difficulty. The gates 
of the left half of the barrage having been shut so as to 
reduce the flow of the water over the area to be enclosed, 
the two banks up stream and parallel to the barrages were 
run forward for about 8 metres. At this point, the 
current, setting diagonally towards the open half of the 
barrage, and the draw caused by the leakage through the 
shutting of the closed half, prevented further progress 
being made in this manner. The completion of the outer 
dam was then pushed forward. At the end of the com- 
pleted portion of the dam, a boat bridge 40 metres long 
was got into place, and a similar bridge was made 20 
metres from the point where the dam changed its direc- 
tion and turned to meet the barrage. These two bridges 
were finished with a plank roadway 12 metres wide, and 
the bed of the river below them and for 20 metres down 
stream was floored with sand bags to prevent deepening 
by scour. The portion of the dam between the ends of 
the two boat bridges, and between the out bridge and the 
barrage, were brought to water surface by dropping sind 
bags along the alignment of its inner edge and backing 
with earth tipped from boats. 

When the dams were so far completed, there remained 
only the gaps crossed by the boat bridges. These were 
40 metres long and 1} metres deep, the current through 
them running about 1 metre a second. These gaps were 
closed by dropping sand bags off the bridges, care being 
taken to raise the bottom of the gaps uniformly, so as to 
have a wide shallow stream instead of a narrow deep 
shoot of water. As the bottoms of the gaps were raised 
the water inside the dam fell, until there was a difference 
of level between up stream and down stream of 5 metres. 
The bags were then tied together in bundles of from 20 to 
30 and the gap closed ; in all41,000 bags, each holding 0°14 
cubic metre, were used. They were ordinary grain bags. 
While the construction of the up-stream dams was in 
progress, two cuts were made through the stone pitching 
down stream of the barrage, so as to allow of the down 
stream dams being founded on natural soil, and there- 
fore tight. The outer and up-stream dam having been 
finished, the inner and down-stream dams were made 
without any difficulty. On February 27th the pumps 
were started, and by March 4th the clearing of the floor 
commenced. The latter was the most laborious part of 
the whole season’s work, as it embraced the removal of 
the coffer dam enclosing the ten arches which had failed, 
and the clearing away of the stone bar which had been 
made along the down-stream floor, for the purpose of 
holding up the water during the preceding years. Work 
was commenced over the whole area, and carried down to 
a level of 14 metres above the floor. Below that level the 
clearing was done over small areas only at a time, any 
area exposed being thoroughly cleared and at once built 








* Report of the Director of Public Works; 
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upon. On March 24th the first stone of the repairs was 
laid under arch No. 58. On April 2nd, however, in 
attempting to lay the new floor up stream of the barrage, 
and in the angle between it and the left lock, several 
springs broke out violently within 6 metres of the bar- 
rage floor, and one very heavy spring through the founda- 
tions of the lock wall. This wall was originally built by 
tipping concrete composed of ordinary lime homra and 
broken stone between two lines of sheet piling to a level 
2°5 metres above the surface of the barrage floor, the 
brickwork of the floor commencing at that level. The 
concrete appeared to have been tipped in very muddy 
water and never to have set, as when part of a pile was 
sawn away the concrete poured through the space so 
opened like rubbish shot out of a cart. The spring 
referred to came through the concrete and between the 
piles, bringing with it large quantities of very fine black 
mud. During the day, which was spent in getting in the 
new up-stream apron, and in carrying it up to cover the 
rotten piles of the lock wall, those piles bent forward 
about 12 cm. for a length of about 20 metres, the 
concrete filling crushed down, and the wall above — 
which was 8 metres high—cracked badly, and bent 
over out of plumb. By evening it became apparent 
that further pumping would probably result in the 
fall of the lock wall, and the water was therefore 
allowed to rise 2 metres. At that height the spring 
ceased to throw mud, and owing to this and to the 
pressure of the water on the soil outside the foundations, 
a certain amount of stability was obtained and time thus 
gained for further work. When pumping was discon- 
tinued the ground had been cleared for the upstream 
apron for its full width of 25 metres and for a length of 
80 metres. About half this area was covered with rubble 
masonry to an average thickness of 1 metre. Concrete 
composed of 5 parts of broken stone, 14 parts of desert 
sand, and 1 part of Portland cement, was then sub- 
stituted for rubble masonry. It was laid by tipping and 
then treading down the tiphead. After two weeks, when 
the water was pumped down, the work was dug into and 
found to have set well. The laying of the remainder of 
the apron gave no trouble. Springs occurred at a good 
many points, but they did not threaten the safety of the 
structure, and they were all satisfactorily closed. Where 
the soil was of sand the lower part of the apron was built 
of rubble masonry in mortar composed of 14 of homra to 
one of lime. Where the soil was bad the whole was 
made of rubble stone laid in mortar composed of two of 
sand and one of cement. Concurrently) with the laying 
of the apron the repairs and additions to the existing 
floor were carried on. A great deal of difficulty was met 
with owing to the ruinous state of the foundations of the 
bridge and to the tangled mass of rubbish of all sorts 
with which its floor was buried to the depth of 3 metres. 
The coffer dam, enclosing arches No. 46 to 55 inclusive, 
had partly tumbled down. It had originally been very 
strongly constructed and largely braced with iron rods. 
These had bent, and were interlaced with timber, stones, 
chains, and every conceivable form of débris. The 
removal of almost every timber of this coffer dam was 
followed by a squirt of water through the floor, and 
during its removal and the building of the new floor the 
bridge itself cracked badly, evidence of considerable 
settlement. The floors of the arches were raised to 
heights varying with the condition in which they were 
found to be. No. 53, which was the worst of all, was 
raised to 11°50. The springs under this arch were 
numerous, and prevented the water being got down 
below 2 metres above the floor. They were closed by the 
aid of iron pipes. The floor having been cleared of 
débris, silt, and rubbish as far as possible, ordinary cast 
iron pump pipes, 6ft. long, were put into place, one 
vertically over each spring, and concrete was tipped to the 
water surface round them and over the whole area of the 
floor. Whilst this was being done the water coming 
through the pipes was led away to the pumps in troughs 
and by channels previously prepared. When the con- 
crete had set for six days, a trench, 1 metre wide and 
extending from pier to pier, was dug through the concrete 
down to the floor level, a site having been chosen which 
was, as far as could be judged, sound. The floor was 
thoroughly cleared, and the trench was then filled in 
with concrete laid in layers and rammed. The object 
of this was to make a water-tight diaphragm extend- 
ing from the old to the new floor, and thus to 
prevent the creep of water between the two. The 
pipes were then filled with finely-broken concrete metal 
and closed by jin. iron plates bolted on to their flanges, 
india-rubber packing rings being used. The whole floor 
was then concreted over to the necessary height, and the 
ashlar face laid. One 12in., one 10in., and two 4bin. 
pipes were used in closing the springs coming through 
the floor of this arch, and, although all precaution was 
adopted, the arches cracked considerably during the 
progress of the work. Arches No. 52 and 54 were also 
troublesome, the floor downstream of No. 54 being broken 
across diagonally in two separate lines. One of these 
lines was a crack for half its length, widening out into a 
fissure 4in. wide for a length of about four inches. When 
cracks of this sort occurred, they were staunched as 
follows :—The broken floor was cleared of débris bit by 
bit, and covered at once with sand to a depth sufficient 
to keep down the springs. It was then surrounded, at a 
distance, by concrete, laid after thorough clearing on the 
sound floor, and carried up to a level at which the springs 
could not break through it. The concrete was then pushed 
on inwards until it was stopped by the flow of water. 
When this occurred, the sand was removed as deep 
as possible, and rubble masonry laid in cement mortar 
was built on the sand, a trench about 5in. wide being left 
coinciding with the crack in the floor. Concrete metal 
was laid a few inches deep, and on it a pipe 2in. longer 
than the crack, closed at one end and perforated with 
in. holes along its under half circumference for so much 
of its length as coincided with the crack, was securely 
built into the new masonry for its unperforated length. 
An outflow drain was left in the masonry in the prolonga- 








tion of the pipe, and the water from the broken floor was 
passed through the pipe to the pumps. When the masonry 
had set, the pipe was covered with masonry in cement, 
and the whole raised to a safe height. The end of the 
pipe was afterwards closed with an iron plate, and the 
outflow channel built up. Upstream of arch No. 51 no 
floor appeared to have been built, as no trace of it could 
be found at 1°5 metres below its proper level. The floor 
downstream of the barrage was found to terminate, at a 
distance of 12 metres below the bridge, in a row of piling. 
Such drawings of the work as exist show a talus of con- 
crete extending downstream of this piling, but in only 
one or two places could traces of it be found. The piling 
itself, for almost its whole yon projected from °5 to 
1:25 metres above the floor, and along its line numerous 
springs existed. The piles were all sawn off to the level 
of the floor, and covered with rubble masonry 1} metres 
thick, this masonry being carried downstream to a dis- 
tance of nowhere less than 7 metres. Downstream of 
arches Nos. 48, 49, and 50, the floor was extended to a 
distance of 22 metres beyond the piling ; and downstream 
of arches 51, 52, 53, 54, and 55, it was carried to a dis- 
tance of 30 metres. The left upstream lock was protected 
for its whole upstream length by an apron of rubble 
masonry 1 metre thick, sloping from 12°00 down to 10:00 
at a distance of 12 metres, a toe 2 metres wide and 
1 metre thick being given to the whole length. Parallel 
to the barrage, and at a distance of 20 metres from the up- 
stream edge of its existing floor, a row of sheet piling was 
driven for a depth of 5 metres, the new floor being carried 
over it for a width of 5 metres. Cast iron grooves in which 
the new drop sluice gates were to work were fitted to the 
arches. The repairs on the floors of arches No. 33 to 61, 
inclusive, were completed by 1st July, on which date work 
was stopped by the rise of the river. In all 5221 cubic 
metres of concrete, 12,985 cubic metres of rubble 
masonry, 412 cubic metres of Trieste stone ashlar, and 
1491 cubic metres of Tura stone ashlar were laid, 133°6 
cubic- metres of piling were also driven. The total ex- 
penditure on the work was £E. 81,333. The unwatering 


was done by six 12in. centrifugal pumps, two 10in. | 


centrifugal pumps, and one Sin. pulsometer. An arrange- 
ment of a 4in. pulsometer mounted on a truck with 
boiler and flexible suction was found to be very useful in 
unwatering small areas. The work was carried on during 
the day without holidays from December 2nd, 1886, to 
March 28th, 1887. From the latter date to July Ist it 
was prosecuted without intermission. The lighting em- 
ployed was electric, eight arc lamps of 2000-candle power 
each being used. 








THE BELFAST CENTRAL ELECTRIC LIGHTING 
STATION. 


Tue question of public lighting in Belfast had been discussed 
for at least two years before anything practical was done. 
The Corporation were desirous of preventing a monopoly 
being formed, and, therefore, decided to keep the supply of 
electricity in their own hands. They issued Oorporation 
stock, and have obtained permission to borrow under the 
powers previously conferred upon them for the municipal gas 
undertaking. Prof. Alex. B, W. Kennedy was nominated 
consulting engineer, Mr. C. Stanley Peach architect, and the 
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Fig. 1—PLAN OF STREET MAIN3 IN BELFAST 
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supplied with current, the position of the central station is 
shown, and the area covered extends from Chapel-lane to 
Marquis-street. The mains are shown in full lines, the 
feeders in dotted lines, and the feeder points by dots. At 
present only the most important streets in the heart of the 
city have been dealt with, but extension is, of course, merely 
a question of time. Figs, 2 and 3 represent the station 
building, Fig. 2 being a sectional elevation, and Fig. 3 a 
plan. The special type of foundation will be noticed at once, 

The whole of the city of Belfast is built upon such swampy 
ground that it is absolutely essential to use piles in order to 
obtain a good foundation. The ground consists of what is 
locally termed “‘ sleech,” which is a species of red coloured 
running clay that is excavated in buckets. The site of the 
central station is worse than the average site in Belfast, as it 
adjoins an old stream like the Fleet River in London. The 
usual conditions in Belfast do not allow of cellars at all, 
The station foundations consist of larch piles, 35ft. long, 
driven down into the solid clay below; these piles are put at 
4ft. pitch, and each measures from 54in. to 64in. diameter 
at the point, and from 10in. to 12in. diameter at the butt. On 
the piles are fixed cross sleepers of Memel pine Tin. by 5in., 
and over these is placed Memel pine planking 3in. thick, 
Above this, which serves as permanent centreing, is laid a 
bed of concrete 3ft. Gin. thick in the engine-room, sloping 
down to 14in. at the ends. We may remark that the piles 
were driven with a monkey weighing one ton, and reach the 
solid clay at a depth of about 30ft. below the surface, In 
some of the public streets in Belfast the pavement can be 
felt vibrating when a heavy vehicle passes by. The roof is 
supported at one side upon the wall, and upon the other by 
cast iron columns, which are bedded in the concrete and held 
down by bolts. These also serve to carry one end of the 
travelling crane which spans the engine-room, and was sup- 
plied by Messrs. Marshall, Fleming, and Jack, of Motherwell, 
near Glasgow. 

On the ground floor at one end of the building are the fitting 
shops, an open yard, and the driver’s room, and over these is 
fixed a large painted wrought iron cooling tank 34ft. long by 
12ft. Gin. wide by 4ft. 6in. deep, carried upon rolled steel 
joists, pitched 2ft. 6in. centre to centre, and themselves 
supported upon other joists, which act as wall plates and 
span the doorways. The other end of the building is not so 
high, and contains a battery-room, entrance hall, and offices, 
A general view of the generating plant is shown in Fig. 4, 
reproduced from a photograph. The principal feature of 


novelty in this station is the use of gas engines only for 
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MAINS SHOWN THUS J 
FEEDERS ,, oe 
FEDING POINTS ,, 


work was so far completed as to allow of the official opening , 


atthe beginning of February last. The work was superintended 
during construction by Mr. H. R. J. Burstall. At present the 
whole supply is for private lighting, only ® few arc lamps 
being connected, and no motors as yet. The method of 
supply is ee the three-wire system, with batteries; the 
difference of potential between the outer wires being 220 volts. 
Fig. 1 is a plan of the part of the city which is at present 








driving the generators. The gas production being in the 
hands of the Corporation, it is considered that, by the con- 
sumption of ordinary illuminating gas, power will be obtained 
more cheaply than by the use of coal direct. 

The present plant consists of six gas enginos, all built by 
Messrs. Dick, Kerr, and Co., of Kilmarnock. Allof them are 
double-acting, with the Otto cycle. Each of the four large 
engines, of tandem type, is capable of developing 100 indi- 
cated horse-power, and each of the two smaller engines is 
capable of developing 50 indicated horse-power. These 
engines are built under Messrs. Hartley and Kerr’s patents, 
and each of the larger ones practically consists of four Otto 
cycle gas engines, acting upon one connecting-rod and crank 
pin. By this means the impulses are greatly reduced in 
power and multiplied in number, giving, it is claimed, greater 
steadiness than is possible with the ordinary engine. 

The power of the explosions is also graduated according to 
the demands of the working load, so that even at the lowest 
power the engines may drive steadily. They run at 160 re- 
volutions per minute, and have 320 impulses per minute. 
Each driving pulley is 8ft. 5in. diameter, and eight ropes, 
each jin. diameter, drive the dynamo. 

The dynamos, as will be seen 
from ourillustrations—Figs. 3 & 
4—are fixed close to the back 
cylinder, and the engine runs so 
that the slack side of the belt 
is uppermost. A long drive is 
thus obtained without waste of 
floor space. 

The consumption of gas in 
these tandem engines during 4 
six hours’ trial at the works of 
the makers was 24 cubic feet 
per electrical horse-power, the 

of 3 f : 
a .et specified consumption being 

° 26 cubic feet. The output 
during this trial was 10 percent. 
above contract load, the latter 
being 240 ampéres at 240 volts, 
or 77'1 electrical horse-power. 
During the trial of one of the 
engines the main fuse melted, 
but we are informed that the 
engine was so well governed 
that, with the whole load 
suddenly removed, there was 
only a slight increase of speed 
and no sign whatever of racing. 
Each of the two smaller gas 
engines is double-acting with a 
single cylinder, and works inthe 
same manner as two Otto cycle 
engines coupled to one crapvk 
pin. Each driving pulley is 7{t. 
diameter, and carries eight jin. 
diameter ropes. These two en- 
gines are governed in the same 
way as those ofthe tandem type 
by graded charges of gas. ‘The 
exhaust pipes are all led into 
one main, and sluice valves are 
provided whereby communict - 
tion is cut off from the engines 
thatarestandingidle. The cool- 
ing water, as previously stated, is 
circulated by means of centii- 
fuga) pumps, each engine havir g 
its own pump, and regulatirs 
valves are so arranged as to 
check or increase the flow «f 
water to any portion of the jackets or cylinder covers. Ths 
water is withdrawn from one side of the large cooling tank, 
and discharged into it again upon the opposite side from which 
it was taken out. : ila 

The gas main for the supply of the engines enters the e . 
ing at its east end. It is of wrought iron, Sin. internal " 
meter, and is connected to two meters laced in parallel, _ 
each of the size known as 600 lights, Provision is made for 
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i ore meters when required. The gas main passes 
= = Ho fo side of the building, near to the ceiling, and 
agi lied with branches to feed the engines. There is also 
ne rate gaspipe not shown in the figures which supplies 
te oe for ignition purposes, and this main is provided with 
a separate meter. ; 

Water is brought from the cooling tank by means of a pi 
4in, diameter along the north side of the building, and the 
discharge from the engine cylinder jackets is connected to 
the main return pipe running along the north side of the 
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three plugs at the same time. At each side of the board are 
pl 


points to be read cff at the station. We shall now return to 


three horizontal omnibus bars, provided with six | the automatic cut-out, and suppose that we wish to start 


vertical bars, one for each machine, and four other bars cor- 
responding to four of the feeders at present in use. Any 
— can, therefore, be connected to any feeder by means 
of plugs. 


machine No. 4. A plug is inserted in the top omnibus bar, 
and in the vertical bar No. 4 at each side; current from the 
battery can now flow through thece vertical bars, and thence 


| to the machine, for it is necessary to run the dynamo es 4 


The current from each machine passes first through a | motor first, in order to start the gas engine. Beside the 


Kelvin recording amrére-hour meter, then through an auto- 
matic cut-out and fuse, the details of which will be explained 
later on, and thence through an ampéremeter to one of the 
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| automatic cut-out will be seen the shunt change-over switch ; 
| this is put on the top contact, and so allows current to pass 
' into the field windings and excite themachine. The automatic 
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Fig. 2—LONGITUDINAL SECTION OF GENERATING STATION 


building. There is also a connection by which water from | 


Plan 


vertical bars alluded to above. Each feeder is provided with 


Fig. 3—PLAN OF GENERATING 8TATION 


; cut-out is now short circuited by pluggiog in the starting 


the street main can be used as circulation water in case of | an ampéremeter and duplex fuse with switch, so that in case | resistance, and current flows to the armature of the machine 


need, but, of course, this would be objectionable in constant | 
practice, owing to the deposit which would then form inside 
the cylinder jacket. 


Each of the large gas engines drives by rope gearing a | matically in the figure. No.1 machine will be seen to be | until it has made one or two explosions. 


one fuse melts another can be switched in at once. 


The | 
regulating resistances, previously alluded to in series with the | 


through the whole of the starting resistance, which is 
gradually taken out as the machine begins to get up speed, 


shunt winding of the field magnets, are also shown diagram- | and the dynamo acts as a motor and drives the gas engine 


The resistance is 


dynamo built by Messrs. Siemens Bros. and Co., of the type | connected to the middle wire and to the negative outside wire, | then put in, the starting resistance plugs withdrawn, leaving 


known as H_B. 15/23 by the makers. This machine has a drum 
armature, and is shunt-wound, and developes normally 240 
ampéres at a potential of 240 or 225 volts, when running at 
600 revolutions per minute, or 210 ampéres at 250 volts at the | 
same speed, the alteration in the volts being effected by the | 
use of resistance coils in series with the shunt-winding of the | 
field magnets. Each machine has three bearings and a | 
pulley 27in. diameter at the pitch line, provided with eight 
grooves for ropes of jin. diameter. It is also fitted with a 
fly-wheel. The armature winding consists of copper bars | 
driven by means of wooden pegs. 

Each of the two smaller machines is of the Siemens | 
H.B, 12/16 type, shunt-wound, with drum armature, running | 
at a speed of 750 revolutions per minute, and provided with | 
two bearings, a pulley for rope driving, and a fly-wheel. 
These machines are of quite a special type, as they were 
required to be capable of being used either to work between 
the two outside mains of the three-wire system, or between | 
the middle and outside wires. Each armature, therefore, | 
has two separate windings, and two commutators, and the | 
two windings may be used either in series or in parallel with | 
each other. When in series the output is 110 ampéres and | 
240 volts, or by means of resistance in the shunt circuit | 
80 ampéres at 270 volts. When in parallel the output is 
200 ampéres at 110 to 120 volts; the variation in pressure 
being obtained by varying the shunt resistances. 

The whole of the leads are carried to the switchboard, 
which is placed upon a gallery at a slight elevation above the | 
floor of the engine-house, while the shunt resistance switches | 
for the dynamo are fixed on the hand rail, and control the | 
resistance coils placed in frames below the gallery. There | 
are six of these switches, and each consists of a gun-metal | 
bar, upon which slides a sleeve carrying a cross arm, moving 
over contacts on a slate case. | 

A diagram of the switchboard is shown in Fig. 5, and it is | 
well worth careful study as the first successful attempt we | 
know of to use the whole of the cells in a secondary battery | 
at the same time, although not equally, as those in parallel | 
only charge and discharge at half the rate of those always in 
series. The arrangement is due to Mr. B. M. Jenkin. 
With the common practice the end cells are seldom 
in use, and require different treatment from the rest of the | 
battery. Before describing the connections in detail, it will | 
be well to say that in the battery-room are installed 126 
workirg cells and eight spare cells, all of which are of the 
E.P.S. make, K 34 type, having a capacity of 500 ampére- | 
hours. The cells themselves are of lead, carried = the | 
usual cast iron stands, with wooden cross bearers. Turning | 
now to the diagram of the switchboard shown in Fig 5, it 
will be seen that the negative feeders are all connected to the 
right side of the board, and the positive feeders to the left side. 
The dynamos are all figured separately at the lower part of 
the figure, the two smaller machines being shown with two 
armatures each, and numbered 1,1,and2,2. The armatures 
of machine 1, 1, are shown connected in parallel by the inser- 
tion of the two outer plugs, while the armatures of machine 
2, 2, are shown connected in series by the insertion of the 
middle plug. Automatic shutters prevent the insertion of all 
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Fig. 4—GENERAL VIEW OF ENGINE ROOM 


while No. 2 is across from positive to negative. The changes 
are effected by means of the link clamps shown on the 
vertical bars; either machine can also be used for charging 
the batteries by fixing the clamps in a horizontal position. 
The middle wire is provided with a polarised ampéremeter, 
and three voltmeters are used for testing the potential between 
the horizontal omnibus bars, or between any one of these 
bars and the middle wire. There are also a pair of feeder 
voltmeters which enable the potential at the various feeder 





the machine running as a separately excited dynamo. The 
volts on the machine are now adjusted, and the automatic 
switch closed by hand, thus switching the machine on to the 
circuit; the act of closing the automatic switch puts the 
shunt change-over switch on to the bottom contact, which is 
connected below the automatic switch, so that when the 
automatic switch comes off as the machine is shut dowa, it 
does not break the field circuit, and the machine is shut 
down as an ordinary shunt-wound dynam», The only 
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| 
other portion remaining to be described is the arrangement | strip = = — a strips being supported upon earthen. 
sulators. ig 
cells each, arranged as shown in Fig. 5. The two ends of | box, and Figs. 8 and 9 # feeder box. 
in culverts could only be used where there was room 
middle wire is connected to a similar but movable point in | under the footway, but under the carriage way and in 
Each cell is connected to a separate | parts of the foot-way the mains consist of Callender cable 


of the battery, which is divided into two groups of sixty-three | 
the battery are connected to the top omnibus bars, and the 
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Fig. 5—DIAGRAMS OF CONNECTIONS TO BATTERIES- AND MACHINES 


contact strip, and the arrangement for switching cells in and 
out is shown in the diagram. The centre rod constitutes a 
switch across the rows of contacts; this central rod can be 
locked with either one or other of two side rods, but not with | 
both at once. In this way 
the cells of the battery are 
used much more equally 
than with any other 
system we have yet seen. 
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in cast iron pipe. 
on Portland cement 


inside with neat Portland cement. 
Kennedy has filled the excavations with good hard coke to act 





The manholes are built of brick 
concrete foundations, and rendered 
In other towns Professor 
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Underside of pavement 








Pointers at the front of the 
switch board show how 








many cells are connected at 
any time. 

Between each half-battery 
and the corresponding 
omnibus bar are inserted a 
reversible ampére - hour 
meter, & large main switch, 
and a polarised ampére- 
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meter. The switchboard 
itself consists of enamelled 
slate slabs, 2in. thick; the 
voltmeters throughout are 








of the Kelvin multicellular 
electrostatic kind: three 
are used for the dynamos 
and are fitted with the 
multiple switches shown 
in the diagram, and three 
similar instruments are 
used for measuring the 
pressure between the omni- 
bus bars, and two for the 
feeders. The whole of the 
resistance coils are placed 
under the switchboard 
gallery, the starting resist- 
ances for the dynamos con- 
sisting of iron wires in 











tubes of sand. 

From the switchboard 
the feeders are carried as 
bare copper bars along the 
north wall of the build- 











Oe.-. Boat Pitch or Brtimess aoiting ¢ 
eee Dee we 





cee 





ing; they are supported 
upon teak blocks grooved 
to receive them; these 
blocks are carried upon porcelain insulators resting upon oak 
knees. The general scheme is shown in Fig. 6, and the whole 
work is closed in by wood panelling, which leaves ample room 
for extension. 

The street service consists for the most part of bare copper 
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Figs. 7, 8 and 9—CULVERTS FOR 3 WIRE SYSTEM 


as drainage, but, owing 


all boxes have necessarily been made quite water-tight. 


joints of the covers 


| putty, 
No system of ventilation has been adopted for the culverts, 


to the state of the ground in pane 
e 
are made with ordinary glazier’s 





as Professor Kennedy is not satisfied that ‘any satisfactory 
plan has yet been discovered. 
The time since the opening of the station is too short to 
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Fig. 5a—DIAGRAM OF BATTERY CONNECTIONS 


expect a large load, but we understand that the demand for 
light is likely to be very considerable. We shall look forward 
with interest to the account of costs of production per Board 
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Fig. 6—CABLE SUPPORTS IN ENGINE HOUSE 


of Trade unit, which we hope to publish at the end of the 
first year’s working. 








FIRE CATASTROPHES ON BOARD SHIP. 


THROUGH a fire which suddenly broke out early in the 
morning of Monday last, in the fore part of the steamer 
Iona, of the London and Edinburgh Shipping Company’s 
fleet, while nearing the mouth of the river Thames, seven 
passengers, all females, lost their lives. It does not as yet 
appear clear as to where the fire originated, but a generally 
accepted belief amongst the ship’s officials is that it started 
in the lamp room, which is situated on the starboard side of 
the vessel. It is thought that the flames then communicated 
with the gentlemen’s sleeping quarters on the same side and 
in front of the lamp-room, and also with the dining-room 
situated in the mid-line of the deck, having entrances from 
both sides. The smoke and flames, it is thought, then 
spread rapidly to the ladies’ sleeping quarters with open 
berths, situated on the port side of the vessel, as any wind 
there was at the time appears to have come from the star- 
board side. Immediately on the outbreak being discovered, 
the vessel’s engines were stopped, the passengers all over the 
ship roused from their berths, and means taken to check the 
progress of the flames. The male passengers in the burning 
apartments all escaped safely, and seven ladies and two 
children got safely out from the female quarters. Seven 
others, however, lost their lives under most harrowing cir- 
cumstances, they having, it is thought, been later in realising 
their peril, or having stayed, perhaps, to dress. The poor 
victims were shut up as in a burning pit, and no single being 
found it possible to reach them in their dire extremity. Who 
could have imagined that a fire, breaking out in a well- 
found passenger ship at the mouth of the Thames, could 
cause the death of seven people and imperil seriously the lives 
of many more. One would have thought it would be the 
easiest thing in the world in calm weather to secure the 
safety of the passengers under such circumstances; to get 
them on deck at the first alarm of fire and row them ashore 
if necessary. The question or questions as to how this was 
rendered impossible will be sure to be pressed by a public 
accustomed to the idea of liberal and efficient means of exit 
in emergency in theatres, lecture halls, &c. The conditions 
on board ship are of course different and far more complex, 
but it would really appear from what is already known as to 
the arrangements of the fore part of the Iona that narrow 
alloways and meagre exits in some measure were responsible 
for the failure of the victims to get out into the open, and of 
the would-be rescuers from gaining access to the burning 
apartments, Deck openings are, of course, objectionable 
from standpoints other than that of ready exit in case of 
dire emergency such as fire, but the objections to openings are 
not insurmountable, and cases like that of the Iona point 
very strongly to the need for surmounting them in some prac- 
tical way which will not interfere with a vessel’s seaworthy 
qualities in other respects. Probably, however, it will be 
found that the fatal consequences of the fire were largely due 
to the rapidity with which the smoke and flames spread, and 
to the overpowering nature of the fumes. The smoke from 
all accounts seems to have been unusually dense, and the 
inquiries which will be instituted will doubtless afford infor- 
mation as to whether in this instance there was anything. 
corresponding to the petroleum fires which prove so fatal on 
shore. Oil of some sort was evidently in combustion, and 
flaming mineral oil is capable of throwing off smoke in large 
and suffocating volumes. The statement as to the fire cross- 
ing the vessel from the men’s to the women’s quarters is also 
suggestive of flaming oil. However this may be, we think it 
will be found that the proximity of the lamp-room, with the 
oil which is generally to be found there, to the passengers | 
quarters, was an objectionable feature in the arrangements of 
the fore part of the Iona. Whether iron-encased or not, such 
a dangerous thing as a lamp and oil-room should in all cases 
be thoroughly isolated from the living apartments on board 


ship. 








Aw International exhibition is to be held at Montreal 





next year. It is expacted to be upon a scale hitherto unattempted 
by any British Colony. 
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a 7 SACCENGAE | It is not my intention to describe the steam carriage made 
STEAM na cols on —— | by Nathan Read, of Massachusetts, but his wt eg at a 
TR . : | boiler invented as far back as 1788 is worthy of notice. 
P By WILLIAM FLETCHER. Fig. 3 shows a section, from which it will be seen that the 

Tun present paper treats of steam locomotives intended | shell is of cylindrical form, like the now common vertical 
for the conveyance of passengers and light goods at fairly high | boiler; A is the furnace door, B a heater and feed reservoir, 
speeds on common roads, These engines may be divided | E the uptake and chimney, F the steam pipe leading to the 
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engine, and Ii is the fire-box. From the fire-box crown is 
hung a number of tubes closed at their lower ends, and 
another set of tubes connect the water bottom with the water 


(1) Self-contained passenger coaches and 
(2) Separate locomotive engines 
For the 


into two classes: 

small pleasure carriages. 

intended for drawing an omnibus for passengers. 

present I shall confine myself 

to the first division of the 

subject. To give anything ap- 

proaching a complete sketch of 

the origin and development of 

steam road locomotion, from 

the earliest to the present 

time, would occupy too much 

space; neither is such a record 

needed, for the historical part 

of this subject was dealt with 

by Mr. John Head, in a paper 

read before the Institution of 

Civil Engineers in 1873.1 And 

more recently, an exhaustive 

treatise has been issued in 

which the history of steam 

locomotion has been recorded.” 

It is my purpose, however, to 

give a brief sketch of the work { O 

of a few of the early steam 

carriage promoters, whose 

achievements have been scan- 

tily recognised. The paper will 

describe some of the missing 

links in the history of steam 

locomotion on common roads. 
Omitting any mention of the 

early speculations respecting 

steam locomotion, and passing 

over the interesting carriages 

made by Cugnot in France, . 

Murdock and Symington in 

England, and Evans in 

America, an illustration is 

given of a little steam carriage 

made by Robert Fourness, of 

Halifax, in 1788, Figs. 1 and 2 

show the carriage, from which 

it will be seen that a three- 

cylinder inverted engine com- 

municated motion to the crank 
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shaft. The driving power was — re i 
transmitted from the crank [ A why Hy 
shaft to the axle through spur m0 -|---4 4! tH 
gearing. Hollow plug valves Ch ~~ ft —- 
admitted steam into the ye <a: 
cylinders, and allowed the tat u 








exhaust to pass out. The 
exhaust steam was conducted 
into a tank for heating the 
feed-water, from which the 
boiler was supplied. The 
feed-pump was driven by a 
crosshead attached to one of 
the piston-rods. Only one of 
the driving wheels was keyed 
: the main axle, so as to allow 
. ot conta to turn sharp corners readily. The engine | space above the fire-box. The boiler was intended for use in 
boy - ate in the usual manner. A safety valve was fitted | steam carriages or steam boats, and was considered by the 
e boiler, inventor to be strong, light, compact, and safe. 


. “On the Rise and Progress of Steam Locomotion on Common Roads,” | Walter Hancock was probably the most successful steam 
bss ohn ead. Minutes of “Proceedings” of Inst. C.E., Vol. 36, carriage maker of the period in which he lived. His first 

“The History and Devel § ef Sie F carriage was constructed in 1824, and his last trip took place 
Roads, by William Fletcher.. Lendon ee a in July, 1840. During sixteen years’ experience, he built ten 
os different carriages, each of which was creditably designed and 






































Fig ve 











constructed. The later carriages were very efficient. We 
need not stay to describe any of these vehicles, since Sir F. J. 
Bramwell, Bart., has made us all familiar with Hancock’s 
inventions. It is very evident that Hancock scaled the 
mechanical difficulties of steam road locomotion. How was 
it, therefore, that his steam carriages ceased to run while 
several of them were in good working order? Mr. Hancock 
himself said :—“‘ Years of practice have now put all doubts of 
the economy, safety, and superiority of steam travelling on 
common roads at rest when compared with horse travelling, 
and I have nowin preparation calculations founded upon 
actual practice, which when published will prove that steam 
locomotion on common roads is not unworthy the attention 
of the capitalist, though the reverse has been disseminated 
rather widely of late by parties who do not desire that this 
branch of improvement should prosper against the interest of 
themselves.” Later on, Mr. Hancock shows by the aid of 
figures, that a profit of 25 per cent. may be made by the 
employment of steam carriages.* 

The literature of the times appears to show that Hancock 
was a very modest man—a good engineer, but he failed in 
the commercial part of the business. There were other 
reasons, however, which influenced the cessation of the steam 
carriage trials, In 1840 steam locomotion was at a very low 
ebb, the railway was attracting all the attention of engineers 
and capitalists. Moreover, as I have stated in another place, 
some of the road locomotion promoters had brought an 
amount of discredit upon their cause, by foolishly attempting 
to rival the railway trains, 
their extravagancies tend- 
ing to retard progress in 
road locomotion. The one 
aim of the carriage pro- 
prietors appeared to be to 
outrun each other, whereas 
had they been satisfied with 
a reasonable speed—say of 
eight or ten miles an hour 
—instead of boasting of 
having run twenty miles 
an hour, and had they 
regarded their steam road 
conveyances as feeders to 
the railway system, good 
would have resulted from 
their introduction in many 
districts. Not only so, but 
Hancock and his contem- 
\ poraries had a more for- 
midable obstacle to meet. 
Public opinion was against 
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" them ; the influential men 
who opposed railways about 

J this time, but in vain, did 
their utmost to put a stop 

A to steam locomotion on the 


highways, and in many 
cases succeeded in their 
design.” The persons who 
delighted in horses and 
J opposed steam locomotion 
L, u fifty years ago, showed 
their objections in hisses 
and jeers as the carriages 
passed along the road. 
Such men are in evidence 
in our day, but their 
mode of showing their opposition has assumed a more 
harmful and injurious form. Instead of hooting groups of 
people, we have to deal with individuals who appear to have 
absolute power on their side. Their crusade against steam 
on the highway has driven the lighter carriages off the road, 
and thereby crushed an important industry. 

About the year 1827 Mr. James Nasmyth constructed a 
small steam carriage, as shown by Fig. 4. Many successful 
runs were made with it on the Queensferry-road, near 
Edinburgh, carrying six to eight passengers. The carriage, 
after running about for some months, was dismantled, and the 
engine and boiler sold. 

Colonel Maceroni was one of Hancock’s most successful 
contemporaries. In 1833 Maceroni and Squire patented an 
efficient tubular boiler; the working pressure was no less than 
150 lb. to the square inch. The boiler is described in 
Maceroni’s book, “ Expositions and Illustrations in Steam 
Power applied to Common Roads, &c.,” 1835. His steam 
carriages were thoroughly well made; they ran for months 
without mishaps.® 

Among the engineers who have devoted some time to the 
design and construction of steam carriages I give a fore- 
most place to Mr. John Scott Russell. As these coaches 
have thus far received little attention, I purpose to describe 
them at some length. During Mr. Russell’s residence in 
Edinburgh, he patented a steam locomotive intended for the 
conveyance of passengers on common road3. Six of these 
vehicles were built under his patents by the Grove House 
Engine Works, Edinburgh, for the Steam Carriage Company 
of Scotland. In April, 1834, this company established a 
line of steam coaches for the conveyance of passengers 
between Glasgow and Paisley, which plied hourly for many 
months with the greatest regularity. The distance between 
the two places was a little more than seven miles; the trip 
was run at an average time of 34 minutes. The carriages 
were overloaded, thirty to forty persons repeatedly finding 
places on a vehicle and its tender, constructed to carry six 
inside and twenty outside passengers. It was necessary to 
run slowly in the Glasgow streets, but when in the open 
country the carriage attained a speed of seventeen miles an 
hour. Fig. 5 gives a side elevation of one of Mr. Russell’s 
carriages with tender attached. The carriages were superbly 
fitted up, and very popular with the travelling part of the 
community. From the drawing it will be seen that the 
engine and boiler were placed under the hind part of the 
coach. The whole weight of the structure was supported on 



































Fig 3 





3 Report on the Trials of Traction Engines at Wolverhampton,” by 
Sir F J. Bramwell, Bart., 1871. Discussion on Mr. Head’s paper on 
“The Rise and Progress of Steam Locomvtion on Common Koads,” 1873. 
Discussion on Mr McLaren's paper on ‘‘Steam on Common R:ads,” 
1860 And since these remarks Sir F. Bramwell has given some interest- 
ing ‘ Reminiscences of Steam Locomotivun on Common Roacs ” ix & paper 
read before Section G of the british Association at Oxford, 1894. It 
would b- interesting if other engineers would give their reminiscences on 
this and similar subjects. 

4“ Twelve Years’ Experiments with Steam Carriages,” bv W. Hancock, 
1838. 

5 “The History and Development of Steam} Locomotion jon Common 
Roads,” 1891. 

6 “The History and Development of Steam Locomotion on Common 
Roads,” 1891. Seealso Sir F. J. Bramwell’s ‘‘ Reminiecences of Steam 
L tion on C Roads.’ 
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springs—the coach on C springs, and the steam machinery on | 
strong laminated carriage springs ; and in this respect it was | 
supposed to possess a great advantage over all other steam car- 

riages. The spring arrangements will be dealt with presently. | 
Fig. 6 gives a viow of the boiler with the outer casing removed, 
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Fig. 4 


in order toshowtheinternalconstruction. A is the flue contain- 
ing the fire bars, giving about four square feet of grate area. B 
is the back flue or combustion chamber, C C show the return | 
tubes terminating in the uptake. The steam for the engine was | 
drawn from the raised part of the shell at the chimney end, | 


and was therefore slightly superheated. A good draught was | 
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the whole number of the stays should be of exactly the same 
strength. The moment that the steam pressure exceeds the 


calculated maximum the weakest of the stays will give way; | stopping the carriages, butt 


water in the boiler, take off the pres- 


of the boiler was increased; for it was impossible that | shared the same fate as Dance’s carriages in England, 


| and one rod giving way will instantly let out the whole of the | 


sure of the steam, extinguish the fire, | 


and prevent all chance of an explosion. 


Mr. Russell’s ideas respecting the safety | 
of the boiler were unfortunately not | 


realised in practice. 
rapid steamer. 
has not been recorded, but it is stated 
that steam was raised in twenty minutes. 
The stays are not shown in the interior 
of the boiler, but the number and the 
direction of the stays may be gathered 
from the nuts shown on the outer sur- 
faces. 

Fig. 7 shows an end elevation of the 
carriage, with the engine, gearing, main 
axle, and the boiler front. The engine 
had two gun-metal cylinders, each 12in. 
diameter and 12in. stroke. The piston- 
rods passed through the top cylinder 
covers, and were connected by cross- 
heads and side rods to two separate 


ports, which were opened and closed by 
slide valves, actuated by excentrics 
keyed on the crank shafts. Two of the 
ports were for the admission of steam, 
and two for the exhaust. The crank 
shafts communicated motion to the 
driving axle by means of spur wheels, 
the ratio of which was 2 to 1—that is, 
two revolutions of the engine caused one revolution of the 
road wheels. Sun-and-planet straps were used to keep the 
gearing properly in pitch. A clutch was provided on each 
wheel, so as to throw it out of gear for turning sharp corners. 
A tender was drawn behind the coach, carrying a supply of 
coke and water. Two india-rubber tubes conveyed water 





produced by means of the exhaust steam which entered the | from the cistern to two brass pumps for feeding the boiler. 
chimney. We read that some of the critics objected to the At different stations on the road there were spare tenders 

















The boiler was a | 
The working pressure | 


crank shafts. Each cylinder had four | 





The road trustees at the Glasgow end caused a thick coat. 
ing of loose stones to be put on the road, in the hope of 
ey successfully ploughed through 
it, while horse-drawn vehicles had to goa longer route in 
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Fig 8. 


order to escape this all but impassable piece of road. At last, 
however, & wheel broke and allowed the whole weight of the 
coach and the machinery to rest on one portion of the boiler, 
which was not strong enough to bear any extra strain ; this 















































































noise produced by the exhaust. The failure of many of 
the early steam carriages was brought about by the imperfec- 
tions of their boilers. From the following description of Mr. 
Russell’s so-called improvements, it will be seen that he was 
courting failure in the vital part of his locomotive. The 
improvements were to consist :—First, in constructing the 
boiler in such a manner that it shall everywhere consist of 
opposite and parallel surfaces, or as nearly so as circum- 
stances will permit, and connecting these surfaces together | 








py means of wire stays, placed at distances proportioned to | 
their direct cohesive strength, and to the degree of pressure 
to be resisted ; and secondly, in thus being enabled to employ 
metal much thinner, and, consequently, more efficient (as 
regards the transmission of heat) than has been hitherto 
done. The boiler plates were made of copper one-tenth of an 
inch thick, the stays were a quarter of an inch diameter; there 
were 1300 of them used. It is true that the weight of the 

boiler was reduced, but Mr, Russell remarked that the safety | 












kept in readiness with a supply of coke and water, which 
were readily connected to the engine when required. The 
tender was mounted on springs, and seats were provided for 
passengers as shown. ' 

Three persons were employed to work the locomotive—a 
steersman on the front seat, The engine driver had a seat at 





the back above the engines, the stop valve, the cylinder cocks, | 
| sale, by an advertisement in the Z'imes for 19th February, 
| 1835, but I believe they remained unsold, and it is not known 
| what became of them. 


and the clutches were within his reach, he could also see the 




























































































height of the water in the boiler, and keep an eye on the 
safety valve. The stoker stood on the foot-plate below, in 
front of the boiler. Undoubtedly these coaches were well 
worked out, for it will be remembered that Mr. Russell had 
written an article or two on the subject of steam carriages in 
the Foreign Quarterly Review. The Glasgow papers spoke of 
the coaches as a “triumphant success.” Of course these 
coaches were not allowed to run many months before they 





accident caused the boiler to burst with fatal results. The 
Court of Session after this accident would not allow any of 
the carriages to run in Scotland. 

Two of the carriages were sent to London, and made a 
few trips to Greenwich, Windsor, Kew Bridge, and for several 
days one of them made a journey from Hyde Park Corner to 
Hammersmith and back. They were eventually offered for 


After Squire had severed his connection with Colonel 


| Maceroni, he patented a tubular boiler in 1843. The boiler, 
| he tells us, was the matured result of experiments in which 


he had for several years been engaged, to introduce steam 
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Fig 9. 

















travelling on common roads. Fig. 8 gives & sectional view 
of the boiler. It consists of a series of vertical double tubes; 
the outer tubes are closed at the top and the bottom, and 
filled with water to the line W. The inner tubes are open at 
the top and the bottom, to allow the flame and heated gases 
to ascend freely through them ; and to increase the draught 
they are made of a conical form, up to nearly the level of the 
water line, and then contracted into a smaller area. There 
is a pipe connecting the steam chambers together, and : 
pipe at the top and bottom of each row of tubes, of be or 
there were six or moxe rows. The fire-bars were made 0 
piping, the water inside of which communicated with — 
outer casing on each side. The boiler was suitably enclose 
in sheet iron. Fig. 9 shows a portion of the boiler in plan, 
the tubes were Sin. indiameter. Instead of the flat chambers 
at the sides, the boiler could besurrounded with 4in. diameter 
vertical tubes, 
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i mitted several locomotives, because they have 
Hinaly been described, I now wish to speak of some in- 
serestiDg steam carriages made by Mr, Isaac W. Boulton, of 
‘girfield, Manchester. There are few engineers who have 
devoted so much time to the construction of steam road 
engines as Mr. Boulton has. 
1848, an 

small steam pleasure carriager, all 
of which were undoubtedly suc- 


sful. 
oost of the carriages varied 
in size and design. A descrip- 


tion is given of two of them. One 
of Mr. Boulton’s small pleasure 
carriages is shown by Fig. 10, 
from which it will be seen that 
the machine is mounted on three 
wheels ; the hind part is hung on 
two laminated carriage springs ; 
the leading wheel is also provided 
with a spring. The chief portion 
of the weight was placed over the 
driving axle, The driving wheels 
were made of wood, and being 
large in diameter, the carriage ran 
at good speeds as smoothly as an 
ordinary horse-drawn vehicle. Two 
cylinders were employed, 3in. in 
diameter and Gin, stroke; they 
were secured to the side frame, 
and were supplied with steam 
through two separate steam pipes 
as shown. Motion was communi- 
cated from the crank shaft to the 
driving axle by means of a pitch 
chain, the sizes of the chain 
wheels giving o ratio of 5 to 1 
for the quick speed. In this 
instance only one wheel was 
keyed to the axle, the other wheel ran locse on the axle, there- 
fore po clutches or compensating gear were needed. The 
wrought iron frame was 9ft. long, the driving wheels were 
4ft. in diameter, the leading wheel was 2ft.in diameter. No 


eis < PRY OP og ower ee 


reversing gear was provided, because these small vehicles can | pe 


be quickly ae and turned round, so none appears to be 
needed; by the omission of this 
motion a great reduction in the 
number of the working parts is 


He built his first carriage in | spur gearing in place of the pitch driving chain. 
d his firm at Ashton-under-Lyne have built six | these carriages was sold to the Earl of Caithness, The 


was communicated from the crank shaft to the driving axle 
by means of a pitch chain ; the relative diameters of the two 
chain wheels were as one to two and a-half. The weight of 
the carriage when fully loaded was only 30 cwt.* 

Mr. Rickett built two more steam carriages, substituting 
One of 





——- were placed near the passenger’s seat, the crank- 
shaft being at the chimney end near to the main axle, 
to suit the gearing. The bearings of the driving axle carried 
the springs, and worked in guides set at an angle from the 
ndicular, but at right angles to a line drawn connecting 


| the centres of the two axles, so that the motion of the springs 





secured, and the fewer the details 
to get out of order the better. 
The boiler was of the vertical 
tubular type, 20in. in diameter 
and 3ft. high, working et 60 1b. 
pressure. Provisions were made 
for carrying coke and water under 
the seat behind. This carriage 
ran well and comfortably at eight 
to ten miles an hour, and long 
journeys were frequently made 
without any accident. 

Here are a few particulars of 
another little steam carriege 
made by Mr. Boulton. It had a 
pair of cylinders 2gin. diameter 
and Yin. stroke, placed outside 
the framing and geared to the 
driving wheels, which were 3ft. 
in diameter and 2tin. on face, by 
means of a pinion and spur 
wheel. In this case also one 
wheel was keyed to the axle, and 
the other was loose. A Field boiler 
of light and peculiar construction 
was employed, working at 130 1b, 
pressure. Fig. 11 shows a 
sectional view of the boiler. Tho 
top part of the boiler was 20in. 
diameter and 20in. deep ; the 
uptake was expanded, and 
beaded in the tube-plate and the crown as shown. The 
water space round the fire-box was composed of Field tubes 
1gin. diameter, simply screwed into the fire-box crown; outside 
these tubes there was a fireclay lining all round the fire-box, 
kept in its place by means of a jin. plate. The furnace door 
is shown ; there were on 
less than sixty-two long 
tubes and twenty-four 
short ones, giving a 
arge amount of heat- 
ling surface ; the fire 
grate was l5in. dia- 
meter. Mr. Boulton 
made a number of 
boilers on this principle, 
which he used for 
steam launches as well 
as steam carriages. 
They were cheap to 
make, and worked very 
well, This small car- 
riage weighed 17 cwt. ; 
the greater part of the | 
weight was over the seine H 7 
driving wheels. One of 
Mr, Boulton’s sons ran 
this handy carriage 
about like a tricycle. 
It was afterwards sent 
to a customer in Ire- 
land. Such steam car- 
Tiages as these could 
be made to run about as 
safely and pleasantly as 
bicycles, 5 U J U 

Mr. Thomas Rickett, 
of Castle Foundry, 
Buckingham, made a 
number of successful 
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Pleasure carriages, one Sinema ne 

of which is illustrated Fig Il. 

in Mr. McLaren’s paper 

on “Steam on Com- 

mon Roads.”7 This engine was made for the Marquis of 


Stafford in 1858, it was mounted on three wheels, Motion 








? Letter from Mr. John Hayes, Excerpt “ Minutes of the Institution of 
| 


Civil Engineers,” Vol, ciii. Session, 18£0-9]., Part I. 








There were two sets 


did not materially affect the gearing. 
of gearing giving proportionate speeds of ten and four miles 
an hour, so that in ascending hills or traversing rough roads, by 
throwing in the slow gearing, the actual tractive force was 
multiplied two and a-half times. This carriage was intended to 
carry three passengers. The weight of the carriage fully 


loaded was two and a-half tons. This locomotive did ex- 
ceedingly well on the steep hills of Scotland. 
Fig. 12 shows a steam brougham of neat appearance made 
by Mr. H. Mackenzie, of Diss, in 1874. The two cylinders 
were each 3jin. diameter, and 44in. stroke. Power was 
transmitted by gearing from the crank shaft to the counter- 
shaft, and thence by pitch chain to the driving axle, the 
ratios being 6 to 1 and 13 to 1, to produce the two speeds. 
| A Field type of vertical boiler was used, worked at 135 lb. 

pressure. The driving wheels were 4ft. diameter. A single 
| steering wheel was actuated from the inside of the carriage. 
| Four passengers could be accommodated in the vehicle. 


(To be continued. ) 








| THE NEW WESTMINSTER WATERWORKS.* 


By ARTHUR EpMUND Breton Hit, M. Inst. C.E, 
New WESTMINSTER, the population of which is 8000, is situated 


| on the Fraser River, about fifteen miles from its mouth, in British 
| Columbia. In 1885 a scheme was prepared for the water supply of 
| Vancouver and New Westminster jointly, and a special B of 


Water Commissioners was established, to which the author was 


| appointed engineer, with instructions to prepare plans and speci- 
| fications of works to meet both the existing and prospective needs 


of the rapidly-growing city. 

The source of the supply is the Coquitlam Lake—a body of water 
of unexceptional quality—about seven miles long and between half 
and three-quarters of a mile wide. The depth has not been 
measured, but is known to be considerable, ‘I'he lake is surrounded 
by lofty mountains, which guard it from contamination, and is fed 
from snowfields. The lowest level of the lake is 435°8ft. above 
high-water mark; it is subject to sudden rises of 9ft. or 10ft., 
which, however, never impair the purity of the water. The nearest 
part of the lake is 71,581ft. from the reservoir at New West- 
minster by the pipe line. The supply is practically unlimited in 
quantity, 

There are two in-flow pipes, so as to guard against the results of 
an accident happening to one of them. These pipes deliver the 
water into a screen chamber, 3ft. in diameter and 18ft. high. 
This consists of eight — one of which is a heavy bed-plate, 
the rest being cylinders of lin, metal with spigot joints, and 








8 Steam L tion on O Roads,” 1891. Spon, 
* Proceedings” of the Institution of Civil Engineers. 








having suitable branches for connecting with the mains, The 
chamber contains vertical channel iron guides for the screen 
frames, The screens are of copper wire, seven and fourteen wires 
to the inch, in wooden frames of about 34in, square. A small 
wooden building above the screen chamber accommodates the 
caretaker or patrolman. The ground along the pipe line was 
cleared to a width of 33ft. For a considerable distance from the 
town the line follows a previously existing public road, and for the 
remainder of the distance a wagon road has been made and 
declared public. Along the old road the ground is of easy slope, 
but after leaving it the line is generally along steep hillsides and 
across bluffs, with occasional stretches of swamp, There are 
numerous streams, some of which were underrun and others 
bridged. On the side-hill ground a bench was cut for the road- 
way, and the pipe trench cut on the inner side of it. 

Except at ove — where the line was carried over a high bluff 
to reduce the length, it was kept below an imaginary line of 
uniform gradient, drawn from the source to a certain point in 
the city. At any fature time, therefore, by laying a link round 
the bluff in question, the pipe line could be made available for 
supplying, at its full capacity, an additional reservoir at any point 
that might be chosen in the city. In locating the pipe-line, it was 
purposely carried over a number of points of considerable elevation 
and almost precipitous slope, thus dividing the line into a series of 
sections, any one of which could be discharged for repairs without 
emptying the others, without the shock and strain arising from the 
use of stop valves on the main. In streets the pipes were laid at a 
mean depth of 5ft., on mee at about the same depth, in 
heavily-timbered forest land at 5ft. to 6ft., in light timber at 4ft. 
to 5ft., and on steep hill-sides at 7ft. to 10ft. The gradients vary 
between lin. in 100ft. and 87ft. in 100ft. Angles of less than 4deg. 
were passed without special pipes. For larger angles cast iron bends 
were used, and changes of gradient were made to coincide with 
changes of direction as faras possible, so as to economisein thenum- 
ber of bends used. The main is 14in. diameter throughout. Thesteel 
plate, of which the main was constructed, was manufactured under 
a pe pone requiring a tensile strength of 65,0001b. per square 
inch, and an elastic limit of 39,000 lb. per equare inch, with an 
extension of 20 per cent. cn 10in. The plates and other 
material were supplied from Glasgow, and put together by the con- 
tractor at shops established for the purpose in New Westminster. 
Each plate was bent in rolls, and lap-riveted with two rows of 
rivets. The circular joints were also lap-riveted with single 
riveting, the plates being sheared to such a size as to make an 
exact fit between the smaller and larger pipes. Four of the 
larger and three of the smaller pipes were riveted together to 
form a 25ft. length. Each length was then tested by hydraulic 
pressure, cleaned and coated, and taken to the ground for laying. 
A thimble made from 5in. strips, of the same thickness as the 
pipe, was riveted on the inside of one end of each length, pro- 
jecting to fit into the end of the next length. A sleeve made 
from din, by gin. iron was passed over the joint and set up with 
lead in the usual way. The pipes were of four classes, the thick- 
nees varying according to the pressure to which the pipe might be 
exposed. The four thicknesses were B.W.G. Nos, 9,,10 and 11 
and 12—or 0°148in., 0°134in., 0°120in. and 0°109in. The hydraulic 
tests with these plates corresponded to heads of 675ft., 625ft., 
525ft., and 425ft. respectively. The corresponding rivets were 
Zlin., jfin., jfin., and jin. in diameter at a pitch of 
l}jin., 1fyin, gjin., and gti, respectively. Tight joints were 
obtained throughout the work. Trenching for the main was com- 
menced about the lst December, 1891, and laying about the 14th 
December. The water was turned into it on the 8th August, 1892. 

The reservoir is on a ridge about a mile from the city, from 
which it is separated by a deep ravine. It isin good clay which 
formed excellent material for the banks, The reservoir was made 
by day-labour under the author’s direction, and the castings, 
valves, &c., were obtained from the Albion Ironworks, Victoria. 
The reservoir is rectangular, measuring 150ft. by 80ft. on the 
bottom, and with a depth of 15ft. the capacity is about 280,000 
cubic feet. The water level is 400ft. above the city datum—404ft. 
above high-water mark. The outflow main from the reservoir is 
22in. in diameter, of steel plate, B.W.G. Nos. 9, 10, and 11, 
jointed and laid in the same way as the l4in. main. A gato 
chamber, 6ft. by 8ft. inside, was formed over the valve at the 
outflow, built of 4in. cedar plank. It also contains a Gin. oper- 
topped pipe which serves instead of an air-valve, There is a Gin. 
waste Bu , from an overflow tank, delivering to a surface drain. 

The 22io. main has seven bends, five of which were of 90 deg. 
and constructed for convenience in two lengths. There are four 
4in. air valves, a Gin, relief, and two 10in. blow-off valves, 
supplied by the Glenfield Company, Kilmarnock. The 22in. 
main connects with the two l4in. steel plate mains, of the dis- 
tribution system. On one of these isa relief tank 20ft. in dia- 
meter and 6ft. deep, of brick laid in Portland cement mortar, 
rendered with }in. of neat cement. By means of this tank the 
pressure in the lower parts of the city is reduced, only the 
upper parts carrying the direct head of the reservoir; this was 
necessitated by the difference of level, amounting to 300ft., 
between the upper and lower districts. In cése of fire in the 
lower district, the full reservoir head can be made available, the 
two districts being cut off from each other by two l4in. and 
two Gin. valves. The service mains are chiefly of 6in. 
diameter, of which s‘ze 89,936ft. have been laid. Seventy-three 
hydrants of the Galvin pattern have been established. The pipes 
were laid, as a rule, 15ft. from the street boundary, with a stop- 
valve 4ft, from each street intersection. Every summit and dead- 
end is provided with an air valve; there are eleven Gin. relief 
valves on the system. Care was taken to have no summits except 
at intersections. The house connections are partly of lead and 
partly of ungalvanised wrought iron piping. 

The trenches were 2°95ft, wide on the average, at the top, and 
3° 82ft. i The co t to the city for trenching and laying was 
11°4d. per foot run for 6in. pipe, and 10 *7d. for 4in. pipe. 

The condition of the works since opening has been satisfactory. 
Daring the winter of 1892 3 a trying ordeal of flood and frost was 
experienced without any interruption of the water supply. When 
the temperature of the air was 12 deg. Fah. below zaro, that of the 
water in the reservoir was 37°5deg. Fah. The l4in. supply main, 
where exposed for about a thousand feet, was carefully watched 
and was always found to liquefy snow placed upon it, 

The capacity of the supply main at the mean head i; about 
110,000 cubic feet per day. The capacity of the 22in. main 
below the reservoir is sufficient to meet a fire draught of 200 cubic 
feet per minute, besides the ordinary domestic wants of a popula- 
tion of 22,000. In consequence of the efficiency of the supply, 
insurance rates have been reduced in the city by an amount 
exceeding the water. rate, 

The following table gives an abstract of the cost of the works, 
up to December, 1892 :— 








Dols. 
OI nc. «6 ce 46 40 ce eu 00 se 22,083°27 
Land. buildings, and materials in stock.. 13,765°47 
Works : Dols. 

Screen-chamber .. 1,148°61 
ey ee ee 620°99 
Supply-main (including clearing) .. 184,023°14 
Service recervoir.. .. .. «.. ee  17,921°20 
City mains ‘ 44 370-86 
Relieftank .. .. .. 2,325°55 
Distribution system .. 110 614°16 
a service R ms . é - os ‘nes 5,490°18 
xtensions not include original ) a7 
Git ce kc ~ wef 9:880°57 

— 369,854°85 

Total.. Dols. 405,053°59 


Equivalent to about £31,120, 

In this abstract the cost of engineering, law expenses, &c., has 
been distributed pro rata over the various items. The cost of 
engineering surveys was 4°24 per cent, of the total, and gen: ra! 
charges 1°68 per cent. 
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A LARGE RAILWAY FERRY STEAMER. 





Messrs. Sir W. G. ArmMsTRoNG, MITCHELL, AND Co. have 
just completed and despatched a large railway ferry steamer 
for service in Russia, which is an extremely interesting vessel, 
constructed to meet conditions which are very unusual and 
difficult to comply with. The river Volga, across which the 
ferry is to ply, is very swift, and the difference between the 
extreme levels of midsummer and spring is no less than 45ft. 
The embarking and disembarking the rolling stock, of course, 
becomes a question of considerable difficulty, and when to 
this is coupled the fact that unbroken communication has to 
be maintained between the two sides of the river, although 
ice of 2ft. in thickness is in winter rather the rule than the 
exception, the problem assumes rather serious proportions. 
A powerful steam ice-breaker was ordered for the purpose of 
making and keeping open the channel in which the ferry plies. 
This vessel, which was built by Messrs. Sir W. 
G. Armstrong, Mitchell, and Co., was despatched 
some time ago. 

The locks of the Marinsky Canal system, 
through which all vessels bound for the Volga 
must pass, are of such dimensions as to make it 
necessary to divide both the ice-breaker and the 
ferry steamer—the former into two and the 
latter into four parts. This has been arranged 
cn Swan’s patent system, which allows the 
division and subsequent re-union to be effected 
while the vessel is afloat, The principal dimen- 
sions of the ferry steamer are :—Length, 252Et. ; 
breadth, 55ft. 6in.; depth, 14ft. Gin. 

Four lines of rails are laid which converge at 
the fore end into two, and sufficient space is 
provided on the rails for twenty-four truckr. 
The difficulty presented by the enormous differ- 
ence in the river level has been overcome by 
an arrangement of hoists, actuated by hydraulic 
cylinders. This structure is placed at the bow 
of the vessel, and is so designed that two trucks 
can be lifted at once. The cradles, two in 
number, are flush with the deck when in the 
lowest position, the trucks are hauled on to 
them by means of an hydraulic capstan, and 
can be lifted to a height of 25ft. 

The landing stages on both sides of the river 
are of wood, and have lines of rails at two 
stages, so that with the range of 25ft. given by 
the hoist, the difficulty of the 45ft. change of 
level is entirely overcome. 

The pressure for the hoists is supplicd by 
two horizontal compound direct-acting pumps, 
situated in the engine room, and connected 
by an arrangement of piping to the lifting cylinders. The 
pipes and connections, which are all designed for a work- 
ipg pressure of 7501b., are coupled direct to the lifting 
cylinders without the interposition of accumulators, and 
are so arranged that either pump can be connected to 
either or both of the lifts. Special means have been employed | 
to guard against the possibility of the water in the pipes and | 
cylinders becoming frozen in the extremely low temperature | 
experienced on the Volga in winter. The deck of the ferry | 
steamer is, of course, flush, and as all the deck space is 
required for the accommodation of the railway trucks, the | 
cabins for the captain, officers, and engineers have been 
placed forward under the deck, all the rest of the space, with 
the exception of two holds, being taken up by the propelling | 
and lifting machinery. 

Advantage has been taken of the framing of the hydraulic | 
hoists to make @ large navigating bridge, with wheelhouse | 
and all the usual appliances, and to afford support to the | 
search light. A gangway above the level of the tops of the | 
carriages, besides providing a convenient passage for the | 
officers from one end of the ship to the other when all the | 
rolling stock is on board, enables them to direct the operations | 
of embarking and disembarking. The propelling machinery, | 


which is of the inclined twin-screw compound surface-con- 
densing type, has been skilfully arranged in the rather small 
space allotted for its accommodation. The clear height is 
very small, which rendered inclined engines and boilers of | 
the straight through, or ‘Navy type,” a necessity. All the | 
necessary arrangements are made for burning liquid fuel, and | 
the burners present one or two features of great interest. 
The propellers are of bronze, and are made of extraordinarily 
heavy scantlings, so as to enable them to resist the blows | 
they will encounter in their service amongst loose ice, some | 
of which will be of great thickness. The way through the | 
ice will be cut as already described by the steam ice breaker, | 




















AN EXPERIMENT IN ORGAN BLOWING.* 
By Ds. W. Anperson, C.B., D.C.L., F.RS, 

Tue Goldsmiths’ Company recently erected at their ‘Technica 
and Recreative Institute, New Cross, London, a fine organ, con- 
taining 61 stops and four manuals. : _ 

Tne blowing apparatus originally supplied consisted of two sets 
of horizontal double acting air pumps, actuated by means of elec- 
tric motors, and fitted with the ordinary loaded bellows regulating 
chambers, which were intended to mitigate the irregularities of air 
pressure due to reciprocating pumps. The apparatus proved 
unsatisfactory, chiefly on the score of insufficiency of wind. 

Sir Frederick Bramwell, Bart., D.C. L., F.R.S., and theauthor, both 
of whom are Governors of the Institute, were requested to remedy 


so that the ferry steamer will not, as a rule, be called upon | the defects complained of, and it soon became apparent to them 


' to do any actual ice breaking. The strength of her hull is, | 


however, proportioned to resist great shocks, and the bow is 


| amply strong enough to break ice to a certain extent, although 


the form of the boat has been evolved to meet a set of cir- 








VOLGA FERRY STEAMER, VIEW FROM THE STERN 





cumstances of which ice breaking does not form the most 
important item. 

The division of the ferry steamer into four parts has been 
carefully thought out, with the result that each quarter is a 
water-tight hull, bounded by the half length of the shell on 
one side and one end, and by longitudinal and transverse 
water-tight bulkheads on the other, and is so arranged that 
the four portions can be separated and connected while the 
vessel is afloat. The trim of these quarters was a somewhat 
delicate matter to arrange, and one te which the distribution 
of the weights does not easily lend itself. It was found 
necessary to make pontoons, which will be attached to each 
quarter of the ferry steamer, and by this means the required 
trim and draught will be attained, when the division of the 
hull into four parts has been effected. 

Speed in a vessel of this description is a somewhat secon- 
dary consideration, especially as the propellers have to be 
designed more with a view of resisting blows than of attain- 
ing @ high efficiency. The performance in this respect, there- 
fore, was eminently satisfactory, as a speed of over nine knots 
was easily maintained. The general appearance of the vessel 
is fairly well shown in our illustrations, one of which is a side 
view, and the other a view from near the stern. 





' be somewhat detri 


that as the wind pressure required was well within the range of an 
ordinary smith’s fan, there could be no reason why that simple 
implement should not be used, instead of pumps or bellows, espe- 
cially as the steadiness of the wind pressure and the automatic 
manner in which the supply would adapt itself to 
the varying demand seemed to offer advantages 
which no other form of blower possessed. It was 
accordingly decided to make a preliminary experi- 
ment by fixing an ordinary smith’s fan beside tho 
existing apparatus, and driving it through a belt by 
means of an electric motor. 

Messrs. Easton, Anderson, and Goolden, of Erith, 
were requested to carry out the work. The original 
blowing apparatus was placed in a closed chamber in 
the gynasium, at a distance of about 50ft. from the 
organ, and was in two sections, one to supply wind 
at 10in. water pressure and the other at 5in, Each 
set of pumps was worked by an independent motor, 
deriving current from a dynamo placed in the adjoin- 
ing engineering workshop and driven by a belt from 
its main shafting. Two wind trunks laid beneath 
the floor led from the pumps to the organ and 
carried the air to the various distributing reservoirs, 
in which the pressures were reduced in the usual 
manner to suit the requirements of the several 
divisions of the instrument, : 

In the new arrangement it was decided to unite the 
two trunks and blowthe whole of the wind into them 
at the higher pressure, relying upon the reducing ar- 
rangements in theorgan to bring a portion of it 
down to the original lower pressure actually requirec. 
The alternative plan, of course, would have been tu 
provide two fans speeded to suit the two pressures. 

With the exception of the choir organ, all the 
departments of the instrument, including the draw 
stop action and pedals, are worked by pneumatic 
levers, requiring the highest pressure of from Sin. to 
10in. of water, though for the majority of even 
these, the pressure is reduced in various degrees. 
The fan used was one made by Messrs, Lloyd and 
Davis for blowing ordinary smith’s fires, It has a 

ropeller 25in. in diameter with six blades, and a 
foin. circular outlet. It was mounted on a wooden 

latform in the gymnasium close to the old apparatus, and was driven 
C belt from a shunt-wound electro-motor lent by Messrs. Easton, 
Anderson, and Goolden. The two wind trunks were connected to 
each other by an oblong wooden box placed transversely to, and 
over them ; to the centre of this the delivery branch of the fan 
was attached, but owing to the circumstances of the position, the 
wind was blown in in the opposite direction to that in which it 
would have to travel to reach the organ, and had therefore to turn 
some sharp corners to get into the trunks. This would, no doubt, 
tal to y; though perhaps not 
objectionable on the score of preventing rythmical pulses, which 
might interfere with some of the lower notes. 

The result of the experiment proved entirely satisfactory. An 
ample supply of wind was provided, and all the efforts of Dr. 
Frost, the organist of the Institute, to use more air than the fan 
could supply have been in vain. Although the regulating bellows 
at the pumps have been cut out of the arrangement, the wind is 
very steady, and the speech of even the most delicate pipes is all 
that can be desired. i 

It was feared that, owing to the high speed of the fan, about 1900 





| revolutions per minute, the six blades making 190 pulses a second 


might tend to set up notes of their own which might interfere 
with corresponding notes in the organ ; but carefal and exhaustive 
trials have failed to detect any such result ; nevertheless, to guard 


* British Association, Section G. 
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snot the ibility in the permanent arrangement, a ‘6 wind 
co and bafflers will be introduced between the eng a the 
po anks, Oae defect in the temporary apparatus will be remedied 
when the motor is specially designed for the work, It was found 
that as the demand for wind came op, the current increased, and 
the speed of the fan fell a little, thus reducing the wind pressure, 
This is objactionable, because under such circumstances, when 
running light, the fan must be ss to give a higher prersure 
than is really needed in order that it may not fall below the re- 
quirements when the work ison. This would lead to a little loss 
a ower and steadiness, which can easily be avoided by winding 
the special motor, 80 that as the current increases the speed of the 
fan will not only not fall, but will actually rise a little, so as to com- 
neate for the increased friction of the air in passing through the 
fan and trunks, and thus maintain a constant pressure in the organ 


itself. ~ " 

ie oth in space occupied, and in power expended, the system is 
very economical, The motor in the permanent installation will 
be coupled direct to the fan, and the regulating bellows will be 
abolished. Ample wind will be supplied at considerably less 
expenditure of current than in the original apparatus, even though 
in that two thirds of the air was under the lower pressure. A 
table is appended giving the reeults of some tests which have been 
made. From these it would appear that, running light, i.c., the 
organ not being played at all, under 8in. pressure the fan and 
motor absorbed 3°02-horse ore? at medium playing, 3°72-horse 
power; and at fullest work, 4°07-horse power. Under 9 25in, 
pressure, the fan absorbed the same power running light, 3 78- 
horse power with medium playing. and 4 27 with full organ. At 
10:n, pressure the fan absorbed 3-21-horse power running light, 
4:]9-horse power medium playing, and 4°6-horse power fall organ. 
Toe speed of the fan ranged from 1739 revolutions per minute to 
1851. It will be noticed that the power absorbed in running light 
bears & lenge posuere to that required when the fall work is on. 
The causes of this are partly because the temporary motor used 
was considerably too large for the work, and partly because of 
very extensive leakage in the organ, augmented, no doubt, by the 
long spell of dry hot weather which had prevailed just before the 
experiments were made. The leakage mentioned is, of course, no 
disparagement to the instrument, but is simply the natural conse- 
quenze of the peculiar mode of construction of the air vessels, 
ballows, and valves which it is necessary to adopt. 


Tests of Temporary Experimental Fan for Blowing Organ at S, E. 
Goldsmitas’ Institute, August 15th, 1895, 





























Demand Wind H.P Speed 
: , pressure an Tolte ratta e'ectrical, revolu- 
pare ma inches of A™ Vel Wate, “cutput ” tions per 
re water. of motor min, 
Ligtt.. .| 8 23 93 0 1739 
Medium . 6 ou 92 7 1€30 
Pal «: 54 £5 89 1606 
Medium 8 £0 93 } 1786 iz 
Full .. 7} 33 0 173: 
Light... .. 94 23 98 1884 
Medium .. &} 30 94 18:0 
Full 74 2 91 1771 
Light... 10 25 96 2409 3-21 1988 
Medium 9} 34 92 3128 4°19 1895 
ere e} 39 &8 3432 4°6 184 
Remarks.— Light” signifies that the organ was not being played at 


sll, but that the leakage only was being supplied. 

“Medium ” signifies that heavy chords were played and pedals in 
cetaves, with full great organ and full pedal organ without reeds. 

“Full” signifies that every stop was drawn—except the tremulants— 
and all manuals coupled, heavy chords played, and pedals in octaves. 
Pressure of wind was taken close to the fan. 

Speed of motor was increased at each set of experiments by introducing 
resistance into the sLunt. The motor was a large one, working much 
below its power, and the results would thereby be less efficient than with 
one nearer the required size. 








CATALOGUES. 


JOHN SPENCER, Wednesbury. Revised Illustrated Price List cf 
Iron and Steel Tubes of all kinds, 

Tilghman’s Patent Sand Blast Company, Limited ,Sheffield.—This 
catalogue illustrates Sand Blast Apparatus for a variety of 
purposes, including those of sharpening and scouring files, 
decorating and frosting glass, pottery, and metallic surfaces, and 
incising ornaments on granite, marble, &c. 

T. H. White, Manchester. Itlustrated Price List of Injectors, — 
White’s injectors are now being adopted on the London and North- 
Western Railway Company’s locomotives, Also Price Lists of 
Wipperman and Lewis’s Patent Automatic Pump, and Wm. 
Tarner’s Patent Hydraulic Baling and Finishing Press, for all of 
which Mr. Gilbert Lewis, cf 538, Eccles New-road, is the Man- 
chester representative. 

Clayton Air Compressor Works, New York.—This catalogue is 
beautifully illustrated and printed. It demonstrates the Applica- 
tion of Compressed Air Machinery to a great variety of purposes 
in the arts and manufactures, in which spheres it is certain to 
prove of value. It is, however, unworthily bound, but it has at 
all events its title on the back of the binding where it can be seep 
on the shelf, that is if the flimsiness of the book will ever allow of 
its standing on its edge, a capability its possession of which we 
very much doubt. 

L. C, H. Mensing, London. Illustrated Catalogue of Dynamos, 
Arc Lamps, Motors, and Alternators.—This catalogue is remark- 
able for its descriptive features. It explains at considerable length 
and with the assistance of diagrams and some good engravings the 
theory and management of dynamos, particularly those of the 
Mensing type. So far it is eminently satisfactory. But in shape 
the catalogue is of the thin, flat, and uncomfortable kind, impos- 
sible on the shelf, being bound in paper and without name on the 
back of the binding—apparently small matters, although in reality 
not so, which when unattended to detract considerably from the 
usefulness of the catalogue. 

Caddy and Co., Limited, Daybrook, Notts. Illnstrated Cata- 
logue of Rocking, Stationary, and Forced Draught Furnaces, fitted 
with Tabular Fire-bars to suit all classes of coal.—We have already 
mentioned Messrs. Caddy’s bars in an issue of April 26th last, and 
from the large number of testimonials printed in the present list 
we gather that the impressions we then received are shared by 
many. We do not altogether admire the method of binding this 
catalogue, which is carried out on the assumption that catalogues 
are usually hang on nails, because this isseldom done, Catalogues 
should be designed for the shelf, and carry their titles clearly on 
the back of the binding, another feature which is wanting in the 
present instance, 








THE INSTITUTE OF MARINE ENGINEERS.—The fifth annual dinner of 
this Institute took place on Friday evening last week at the London 
Tavern, Fenchurch-street, EC. Amongst those present were Mr. 
A. J. Daraton, R N., C.B., engineer-in-chief of the Royal Navy, 
and president of the Institute—who occupied the chair—Professor-: 
K'gar and Elliott, Colonel Davis, Major Gilbert, Mr. F. C. Marshal! 
—Newcastle-on-Tyne—Alderman Samuel, Mr. John Corry, Mr. B. 
Martell, Mr. R, J. Butler, R.N., Mr. J. Humphreys, Mr. A. 
Baldam—firat president of the Institute—Mr. G. W. Manuel—a 
past president—Mr. James Adamson—honorary secretary—Mr. 
R Laslie—honorary treasurer—Mr. J. H. Thompson—of the 
Council—several vice-presidents, Mr. A. Thompson, Mr, Alderman 
Kidd, Mr, A, W, Robertson, and several members of the Council, 





EARLY GREAT WESTERN LOCOMOTIVES 








LEOPARD, 
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THE LEOPARD AFTER EXPLOSION 

















THE FIRE FLY IN 1857 


EARLY GREAT WESTERN ENGINES. 





WE are indebted to Mr. Stretton for the photographs from | 


which the accompanying reproductions have been prepared. 
Che Fire Fly nearly shows what the Leopard was before explo- 
sion. They were both built by Messrs. Sharp, Stewart, 
and Co., or more properly, by Sharp Bros. and Co., or Sharp, 
Roberts, and Co., Atlas Works, Manchester. Mr. Robinson, 
the managing director of the present company, tells us the 
drawings of these engines having been destroyed by fire at 


the Manchester works, little or no information remains con- | 


cerning them, He has, however, a record of the dimensions, 
which were as follows :— 

Broad Gauge Engine Leopard, 
Inside cy:inders ae ae ee ee, ee 
Driving wheels... .. .. «2 « se «os eo ‘ft. diameter 
Front and hind wheels... .. .. .. «. «. 4ft. pa 
Boiler diameter ° -. 4ft. Oin. 


Number of tubes, 131 eS = T) ID ll ll. gin. diameter 
To G. W. Railway Co.’s drawing and specification, delivered May 16th, 
1840 :— 


Number in makers’ books .. .. .. oe «+ 84 
Mr. Stretton supplements this information by saying that 
in 1839 an order was given to Messrs. Sharp, Roberts, and 


Co., of Manchester, for ten engines to be constructed to the 
designs of Mr. Gooch :— 


Cylinders ——" 15in. x 18in. 
a me | 
Small wheels. ea se ee, co. can | 


Diameter of boiler, inside. :. -. 


eee 
Length of boiler barrel .. .. .. «. «- «- « Sft. Gin. 
Number of tubes... ee ee ee «- 181—2in. dia. 


| one runs a 


Names. 

Tiger ‘ 
Leofard .. 
Pantker .. 


N 





umber in 





They wera ordered t> be named after birds and beasts :— 


Date 


makers’ books delivered. 

<o Oe con - 1840 
84 1840 

85 1840 

S$ 1840 

92 1840 

95 1850 

96 1840 

302 1840 

104 1840 


The Fire Fly was designed b 
Jones, Turner, and Evans, of Warrington; driving wheels, 


iy ae eee ee 


y Mr. Gooch and bu 


January, 1841. 


ilt by Messrs. 


Sir Daniel Gooch’s diary, page 46, refer to the Fire Fly 


as starting work March, 1840. 
| The Leopard is shown as it arrived at Swindon after an 
explosion in 1857. The force was so great that the driving- 
wheels put such a strain upon the crank axle that it broke, 
| and had to be removed before the engine could be conveyed 

to Swindon. At the time of the explosion the boiler had 

been in use about seventeen years, but it was not due to any 
defect, but to there being too much pressure, due to safety 
valves from some cause not acting as they should do. 








ENGINES AT SALTaIRE.—In our description of Messrs, Cole, 
Marchent, and Morley’s engines two or three errors occur. 
engines only, not six, have been supplied. The stroke is 42in., and 
+ 80 revolutions per minute, not 60as suggested, and the 
other rurs at 82 as stated. 


Four 
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RAILWAY MATTERS. 


Tur Great Western Railway Company is putting down 
water troughs in order to accelerate its service. 


SEVERAL new branch lines are under construction in 
Mexico, the total lines covering a distance of 11,134 kiloms. 


Tae Wazirabad-Lyallpore line in the extreme North- 
West cf I-dia has been opened for traffic as far as Hafizabad. 


Tur Russian Government will shortly establish direct 
communication for passengers and luggage between London and 
the chisf Russian towns, vid Queensborough, Flushing, and 
Berlin, 


THE new line of the Kane and Elk Railroad Company 
in Pennsylvania will connect with the Pailadelphia and Erie Rail- 
road at Kane and ran toa connection with the Tionesta Valley 
Railway, in Highland Township, Elk County, a distance of ten 
miles, 


On the Trans-Siberian Railroad church cars are run for 
the benefit of a large population which would otherwise have no 
place of worship. They are supplied with all the accessories of an 
orthodox Greek church. Each church makes two stops a day, and 
it is thus possible to hold services in seventy settlements each 
week, 


Ir appears that England is not the only country where 
promoters of light railways labour under oppressive regulations. 
We read that the Italian Society for the Promotion of Light Rail- 
way Construction—L’Unione della ferrovie Italiane di interesse 
locale—has drawn up a memorial to the Minister of Pablic Works 
praying for a modification of the existing laws governing the build- 
ing and working of secondary railways with a view to the applica- 
tion of electric traction. 


Te Bangkok-Zimme line in Siam is practically at a 
standstill. The line from Korat, however, 250 miles farther east, 
is being extended to the right bank of the Mekong River, vid 
Nongkbai and Bassac, These are both State lines. Others are to 
ba constructed by private enterprise, among them bsing the 
Singora-Kedah line. This will cross the Malay Peninsula from the 
port of Singora, on the Gulf of Siam to Kedah, cn the Bay of 
Bengal, a little to the north-east of Penang. 


A RAIL was melted by an electric current a few weeks 
ago on a plate girder bridge carrying the New York, New Haven, 
and Hartford Railroad over Mount Hope-street in North Attle- 
borough, Mass. U S. Anelectric railway passes under the bridge, but 
the headway is so limited that the trolley wire is not carried under, 
but has its ends anchored by three guy wires to the plate girders, 
the car running under the bridge by its ownimpetus. Each guy 
wire has a glass insulator, but one of these was broken, and the 
current leaked along the wire to the girder and along one of the 
cross girders, the top of which was only about jin. below the base 
of the rail, Rain and an accumulation of cinders facilitated the 
formation of an arc, and the rail base was melted away unti: in one 
place it was only 2hin. wide. Hngineering News says that the 
corrosion was discovered before the passage of the morning train, 
or & serious derailment might have occurred. 


A REcORD of train accidents in the United States for 
Jnly includes thirty-three collisions, fifty-two derailments, and 
three other accidents, a total of eighty-eight accidents, in 
which twenty-five people were killed and seventy-six injured. 
These ts a lassified the Railroad Gazette, as 
follows :—Collisions: Trains breaking in two, 6; failure to 
give or observe signal, 4; mistake in giving or understanding 
orders, 4; miscellaneous, 4; unexplained, 15 ; total, Darail- 
ments: Broken rail, 1; defective bridge, 2; broken wheel, 1; 
broken axle, 3; broken track, 1; fallen brakebeam, 1 ; failure of 
drawbar, 1 ; misplaced switch, 4; derailing switch, 2 ; animals on 
track, 1; landslide, 2; washout, 3; malicious obstruction, 3 ; 
accidental obstruction, 2; unexplained, 19; total, 52. Other acci- 
dents: Boiler explosion, 1; cars burned while running, 1; other 
causes, 1; total, 3. Total number of accidents, 88, 


A QUEER new type of locomotive is being constructed 
at the Baldwin Locomotive Works, according to an article in the 
Philadelphia Inquirer. It is said to be the invention of Mr. W. 
J. Holman, of Minneapolis. The ordinary driving wheels, instead 
of resting on the railroad track, as usual, are mounted upon five 
friction wheels, three of which rest on the track, the other two 
resting upon them and carrying the driving wheel. The idea is 
that the usual weight of eight tons on the driving wheel is 
distributed to three points on the track, and instead of the 16 tons 
on two drivers being carried at one time by a single tie, it is dis- 
tributed over four ties, It is stated that a test of the new loco- 
motive will be made as soon as it is finished on one of the roads 
near Philadelphia. It will probably then meet the fate of the 
Fontaine locomotive—constructed on a somewhat similar principle 
—which was brought out with a flourish of trumpets a dozen 
yeara ago, but which proved the failure which practical men 
predicted. 

Tue first sod of the new Lynton and Barnstaple Rail- 
way was cut on Tuesday at Shamblehay, near Lynbridge, by Lady 
Newnes. The new railway, the construction of which we have 
previously mentioned in our columns, will be of 2ft. gauge, and 
will start from the North Walk, Barnstaple, where a joint station 
with the London and Sonth-Western Railway will be built. A 
quay will also be constructed at Barnstaple, at which shipping 
traffic will be transferred direct into the company’s trucks, Con- 
sidering the hilly nature of the country, the gradients are very 
easy, being in no case steeper than 1 in 50, but such gradients 
prevail for 60 per cent. of the line. The total length will be 
about nineteen miles, while the cost of constructing the line is 
expected not to exceed £2500 a mile. The promoters claim 
that the nineteen miles will be run in about an hour. There 
will be five stations between Barnstaple and Lynton—namely, at 
Chelfin Bridge, Bratton, Blackmore Gate, Parracombe, and 
Martinhoe, 


TuE following information respecting the progress of 
the work of the Great Siberian Railway has been given to the 
Odesea correspondent of the Times by an official occupying an 
important position who has just arrived from Siberia, The 
northern portion is a!most 40 per cent. finished, and the work of 
laying the rails between Station Grafeky to Khabarovsk is 
advancing with such rapidity that it will be completed by the end 
of next year, and the Amour district—abont 900 versts—will be 
commenced next January. The clearing of the land between 
Irkutsk and Sraetensk was commenced last spring. The double 
line of rails for upwards of 300 versts have already arrived for the 
Zabaikal portion, but this part cannot be finished before 1899, 
whilst the line between Krovgo and Baikal will not be completed 
till one year later. The ice-breaker or steamer which is to keep u 
communication during winter on Lake Baikal is to cost 800,000 
roubles, and will easily cut through ice 5ft. thick. In Central 
Siberia from the river Obi to Irkutsk 300 versts of line is already 
completed, and the other portion of the work is going on rapidly, 
although it is not officially expected to be finished before 1898, In 
Western Siberia the railway from Tchelyabinsk to the river Obi 
will be finished during the present year, and at the present time 
the line from Tchelyabinsk to Omsk is open. The portion between 
Perm and Katlassky has just been commenced, and will be finished 
by Jaly Ist, 1898, From the above, an idea may be gained as to 
how energetically the work is being carried on between Viadivostok 
and Tchelyabinsk, a distance of 7080 verste, The remaining 





portion from Tchelyabinsk to Perm, nearly 8000 verate, will be 
pushed formard, a oll the neceonary Ba Ange Th Bg 
pn that part. 


rapidly 


and toals are now 





NOTES AND MEMORANDA. 


Tue Schenectady Locomotive Works is using for certain 
parts what is called ‘‘steeled iron,” a mixture of 70 per cent. good 
iron and 30 per cent, steel, of which the castings obtained are about 
25 per cent. greater in strength than common cast iron, 


TuE activity in the American iron trade continues. 
Fifteen new farnaces are in blast, making 215 in all, with a weekly 
output of 194,029 tons, against 151,113 tons last September, and 
83,434 tons two years ago, Never before has the output reached 
so large a figure. 

Anew thermo-chemical galvanic cell has been described 
in the Comptes Rendus. M. Korda, the inventor, heats barium 
peroxide to redness in contact with a carbon plate, till the oxide 
becomes reduced to baryta, with the attendant phenomenon of a 
difference of electrical potential of about one volt, the carbon plate 
being negative, 

A process for coating aluminium with other metals 
consists in plangiog it in a bath of hydrochloric acid or of caustic 
soda, afterwards immersing it in a solution of bichloride of mercury, 
which decomposes and amalgamates its surface, plunging it into the 
first bath again, and finally immersing it in a solution of a salt of 
the metal of which the coating is required. 


In the return of the London gas testings for the week 
ending September 14th, Prof. W. T. Dibdin, F.1.C., gives as that 
having the highest mean illuminating power, the Peckham district 
supply of the South Metropolitan Gas Company, which is 16°8 
standard sperm candles, and the lowest that of the Clapham 
district by the same company, which is 16°] candles. 


BacTERIOLOGICAL examinations of the unfiltered Thames 
waters and of the clear water drawn from the general wells of the 
water companies, show that the microbial life in the river is 
diminishing, whilst the companies’ filters continue to work with 
efficiency. The unfiltered waters contained an average of 1720, 
and the clear filtered waters flowing into the pipes coatained an 
average of 34 bacteria per cubic centimetre. These were all harm- 
less river microbes, 


THE average consumption of water supplied in 1894 
per estimated head of population in New South Wales was 34°23 
gallons, as sgainst 32°12 gallons for the previous year. The aver- 
age daily su ply was 13,739,000 gallons, and the estimated popula- 
tion pete 401,380. There were 2333 houses connected during 
the year, making a total supplied of 83,621 houses. Over 464 
miles of new mains were laid in 1894, making the total length ot 
mains in miles now laid in the city and suburbs, exclusive of 
trunk mains, 792, 


Dr. Scuttiine, of Munich, says that one of the London 
gas holders stores = enough untransformed power to run the 
whole of the electric lighting of Munich for a whole year. He also 
points out that the loss by electric transmission is much greater 
than anything that happens with gan ; for example, at Dusseldorf 
there is a loss of 30 per cent.—12°37 in the distance mains, 13°18 
in the accumulators, 4°43 in the conducting wires—and that trans- 
mission of gas by the natural gas pipes in America represent 
70,000-horse power, transmitted 116 miles, which is over six miles 
farther than the famous electric transmission from Laffen to Frank- 
fort, and is effected without any appreciable loss, 


A paint for iron which dries rapidly and adheres well 
can be obtained from the tar which is a bye-product of the manu- 
facture of oil-gas. This should be subjected to fractional distilla- 
tion up to 250 deg. C., when about 11°35 per cent. will have dis- 
tilled over. The remaining 88°65 per cent. forms a glossy black 
mass, having the consistency of honey and a specific gravity greater 
than that of water. It is dissolved by the aid of heat in about 
half its weight of volatile hydrocarbons, such as benzine and the 
like, and a paint is thus obtained which will penetrate through 
iron rust and prevent further oxidation of the iron, Manganese 
or lead driers may be added if desired. It is the invention of H, 
and B. Kolker and H. Naphtali, of Breslau, Prussia. 


EXPERIMENTS in connection with bad air in mines by 
Dr. Haldane refer chiefly to the presence of black damp. It is found 
that when the percentage of oxygen has fallen to 17°64 a candle is 
extinguished, at 3°38 per cont. of carbonic acid gas and 15°3 per 
cent. of oxygen respiration began to deepen, and at 7°32 per 
cent. and 9°6 per cent, respectively there was violent panting ; at 
7 per cent. of oxygen consciousness would probably have been lost. 
Dr. Haldane thus shows that there is a wide margin between the 
point of the extinguishing of a lamp and the point of danger to 
life; a miner provided with an electric lamp could therefore 
penetrate with impunity or escape through atmosphere containing 
at least three times as much black damp as would extinguish a 
lamp, and the difficulty of respiration would give ample warning 
if the electric lamp did not, 


In their report on the composition and quality of 
daily samples of the water supplied to London, for the month 
ending August 31st, 1895, Professor William Crookes, F.R.S., and 
Professor Dewar, F.R.S., say that the rainfall in the Thames 
Valley during August has been close upon the average. The 
actual amount is 2°28in., and the twenty-five years’ mean is 2°24in., 
showing an excess of 0°04in. By far the greater part of the rain 
fell in the first part of the month, only 0°36in. having fallen since 
the 14th. The Thames-derived waters still maintain the high 
degree of purity which was recorded in the reports for Jane and 
July. Compared with the waters in July, there is scarcely any 
analytical difference. Compared with the waters for the corre- 
sponding month last year, there is an appreciable diminution in 
some of the constituents, particularly common salt and organic 
carbon, 


A NEw explosive is mentioned in the Scientific American 
as follows :—‘‘ Prof. Victor Meyer has obtained an isolated deri- 
vative of nitromethane, the detonating power of which seems to 
exceed anything that has ever hitherto nm conceived of. This 
derivative results from the substitution of one atom of sodium for 
one of the three atoms of the hydrogen of the methane, In order 
to pre it Professor Meyer dilutes a certain quantity of nitro- 
methane with sulphuric ether, and then adds—in alcoholic solution 
—the body resulting from the action of the sodiam upon the 
alcohol. The precipitate formed is washed with ether, and then 
dried by means of concentrated sulphuric acid. The compound is 
anhydrous, and its explosive force is terrific. The potassic deriva- 
tive of the nitromethane is likewise possessed of explosive qualities 
= extreme energy. It is prepared in the same way as the sodic 

erivative. 


In the Diirr lamp the light is originated by automatic 
evaporation and overheating of the vapours from ordinary lamp 
petroleum. Air is drawn into the lamp betwoen the gasificator and 
the external cylinder, and a smokeless flame of great brilliance is 
produced. In short, vapours from the petroleum—stored in a 
reservoir above the burner—are produced by intense heat and con- 
verted into gas, which, upon being burned, yields a light rangin 

from 3500 to 14,000-candle power. The apparatus is self-acting an 

does not necessitate the employment of compressed air. It is so 
constructed that a lamp and reservoir capable of holding ten litres 
of petrolenm, and supplying a 3500-candle power light, can be 
strapped on to the knapsack of asoldier; and the lamps can be 
carried about when burning or they can be fixed in any position 
required, The inventor claims for the Diirr light that ite strong 
white flame will scarcely be affected by the heaviest windsor rain } 
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tion of Mining Institutes, 
nations of mine managers’ certificates had been instituted and 
great improvements made in mechanical appliances. Amongst the 
papers read was one by Mr. E. Thompson, who advocates the use 
of steel girders in mines in place of timber, stone, or brickwork. 
He claimed for the girders 
as timber. Instead of breaking suddenly under great and sudden 
weights, they bent, and so gave indications of pressure and oppor- 
tanity of relieving it. 


with meer to overtime, is rather disturbing that industry. 
firms w t 
puting overtime, only want to bring themselves into line with the 
general body of employers in the North of England. 


—— 


MISCELLANEA, 


Str G. Nargs’s old flagship, the Alert, 
auction for £840, 


We read that the working hours in Japanese mills 
average from twenty to twenty-two daily, 


THE improvements in the harbour of Vera Cruz are 
progressing, and a dry dock is to be constructed, 


On Wednesday the new torpedo boat destroyer Haught 
was launched from the shipbuilding yard of Messrs. Doxford. pa 
Sons, Sanderland, Sheis 196ft. in length, 19ft, broad, and 12%, Gin 
deep, The destroyer Hardy is in course of construction at the 
same yard, 


THE torpedo gunboat Sharpshooter (says the Times) 
was to have left Plymouth on Wednesday for the last of a series of 
experimental trials with Belleville water-tube boilers, but durin 
the morning it was discovered that her main steam pipe vas 
seriously cracked. 


Tue American line steamer St. Louis is to be fitted 
with funnels larger than those which she now carries, in order to 
develope greater power. Apart from this, we have always felt 
that they were ugly enough to spoil the appearance of any ship, 
however handsome, ‘ 


In Vienna, on the 8th of June, there were no less than 
four fires, which broke out in different parts of the town within 
half an hour of one another. According to the American Mani fac. 
turer, these were all due to the same cause—the burning out of 
electric lighting current transformers, 


H.M. cruiser Comus has been thoroughly overhauled 
and repaired at Sheerness Dockyard. Her refit includes the 
mounting of a battery of ten new Gin. breech-loaders in the place 
of the mixed armament of muzzle-loading and breech-loading guns 
with which she was armed on her former commissions, 


A REpoRT just sent in to the U.S. Navy Department by 
the chief engineer of the steam ram Katahdin, dealing with the last 
of the series of five contractor's trials which she has undergone, 
states that the vessel made 164 knots, half a knot less than the speed 
she is required to make on her official trip. New screws are, 
therefore, to be supplied. 


Captain Sumner, of the cruiser Columbia, has been 
sentenced by a court-martial to suspension from duty for six 
months, His offence is that he trusted the aesurances of the 
Southampton Dock officials that the dock could properly receive 
the Columbia, and that the ship would be properly cared for, 
Neither assurance was falfilled, and Captain Sumner has to suffer, 


AccorDING to an approximate traffic return for August 
the sea-going traffic of the Manchester Ship Canal was 103,428 
tons and £11,115, TY 70,192 tons and £7019. The total traffic 
was 124,003 tons and £12,590, against 85,302 tons and £8708 for 
August last year. For the eight months the traffic was 850,509 
tons and £87,704, or an increase of 320,569 tons and £27,211 over 
the same period last year, 


Tue Lords of the Admiralty have received copies of 
the resolutions from shipwrights employed in the Royal dockyards 
reaffirming their willingnees to refer the question of demarcation 
between their trade and the fitters to the Director of Dockyards, 
with power to call in as assessors experts who are thoroughly 
acquainted with the practice of Royal dockyards, provided the 
fitters will also abide by the decision. 


At the annual meeting of the Steel Company of 
Scotland, at Glasgow, on Wednesday, Mr. Lorimer, the chairman, 
said that notwithstanding considerable savings in fuel, wages, and 
iron, their sales had brought 33. a ton less than last year, which 
had broken the record for lowness. Their output was 26,000 tons 
less. Nevertheless, the profits were £14,000, and, but for ex- 
ceptional expenditure, the true profit would have been £20,000. 


Tue total amount of excavation involved in the con- 
struction of the main channel, Chicago drainage canal, js 26,077,765 
cubic yards of glacial drift and 12,071,668 cubic yards of solid road, 
or an ag, te of 38,149 433 cubic yards, to which must be added 
the material excavated from the river diversion, of which there is 
1,823,329 cubic yards, making a grand total in main channel and 
river diversion of 39,972,762 cubic yards. The Marine Review says 
that all of this work is now under contract, and there is also under 
contract 384,958 cubic yards of retaining wall. 


A new Chinese torpedo cruiser, the Feiying, which has 
been built and engined by the Vulcan Company, of Stettin, and 
wich is of 850 tons displacement, has lately undergone a four 
hours’ full speed trial, on which occasion the vessel attained a speed 
of 22 knots an hour, with her engines developing 4500 indicated 
horse-power, Steam for the engines is obtained from eight Yarrow 
water-tube boilers, having straight tubes, which on the trial easily 
maintained steam for the above-mentioned engine power, with an 
air pressure in the stokeholds equal to jin. of water. 


THE new White Star cargo steamer Georgic, recently 
completed by Messrs, Harland and Wolff, arrived in the Mersey 
on Saturday last, with a carge of 750 cattle, 9000 sheep, 3000 
quarters beef, 136,000 bushels wheat, 90,000 bushels corn, 550 
bales cotton, 2000 sacks flour, 1800 bags oilcake, 1800 cases, 1700 
boxes bacon, 300 barrels and tins of provisions, packages lard, 
3900 barrels resin, 700 barrels glucose, 1000 cases of canned goods, 
300 pac soap, 400 barrels wax, 300 barrels bark extract, 1000 
barrels lubricating oil, 100 tons wood, 3000 packages acetate of 
lime, 150 barrels oxide of zinc, and 10,000 packages of cooperage 
= This is described as the largest cargo that ever left New 

ork, 


Tue annual meeting of the Federated Institute of 
Mining Engineers was held on Wednesday at Hanley. The annual 
report points out the great changes and improvements that had 
taken p of late years in the condition of mines and miners. It 
was recognised that these improvements were due to the forma- 
through whose efforts periodical exami- 
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FOREIGN - JENTS FOR SALE OF THE ENGINEER, 





AUSTRIA.—GEROI p AND Co., Vienna. 

pRANCE. _Royveau AND CuevitLer, Rue dela Banque, Paris. 

GE RMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

= A. TwieTMevER, Leipsic. 

ITALY.—LOESCHER AND Co.,, 807, Corso, Rome. 

Bocca Freres, Turin. 

RUSSIA.—CARL Ricker, 14, Nevsky Prospect, St. Petersburg. 

< AFRICA.—R A. Tnompson AND Co , 33, Loop-street, Capetown. 

if J. ©. Jura ann Co., Capetown, Port Rlizabeth, and Johan- 

nesburg. 

AUSTRALIA.—R. A. THOMPSON AND Co , 180, Pitt-street, Sydney. 
362, Little Collins-st., Melbourne. 
7, Kung William-street, Adelaide. 
Edward-street, Brisbane. 

CANADA.—MonTREAL News Co , Montreal. 

Toronto News Co., Toronto. 
UNITED STATES OF AMERICA—IntTerRnational News Co., 83 and 85, 
Duane-street. New York. 
Supscription News Co., Chicago. 








PUBLISHER'S NOTIOE. 


#* With this week's number is issued as a Supplement a Two-page 
* Rugraving of an Express Locomotive, North-Eastern Rail- 
way. Every copy as issued by the Publisher includes a copy of 
this Supplement, and subscribers are requested to notify the fact 
should they not receive it. Price 6d. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be to 
their destination. No notice can be taken of communications which do not 
comply with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
(are request correspondents to keep copies. 

*,* All letters intended for insertion in Toe Emonrerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Ly 8 icati 
t. D. M.—See Tuk Enorneer for June 14th, 1895, page 505. 

RouNDHAY PARK.—No express trains on any railway have run ot ninety-one 





milesanhour, The Thunderer never approached that speed. 

D. E.—Currents of very high frequency have been obtained by Tesla. Uniess 
you give us some details of your scheme it is impossible to pronounce any 
opinion as to its value, 

NavTicaL.— We regret that our answer to your previous query should have 
mtained two typographical errors—‘* New- Magee” should have been 
New- Mayne,” and the issue in which we deseriied it was April 12th, 

where the rudder-motor is illustrated and described on page 30',. 

SNowDROP.— We shall bear your suggestion in mind, but it would he impos- 

ile to give special prizes sor every kind of vehicle that can be named, and 






some of those proposed by correspondents do not came within the scope of 
our scheme. We have been asked to vive a special prize for a self-propelled 
trm cart, for a milk van, for a costermoager’s barrow, and a hansom cab. 
Is do not think that any of these can be classed as pleasure carriages, 


Uthough they may be business vehicles, 





PEAT COMPRESSING MACHINERY. 
(To the Rditor of The Engvneer.) 

Sin,—I shall be obliged if you will allow me to ask for the name or 
names of the makers of machinery for pressing peat for various pur- 
poses, A. B. G. 

L mdon, September 1ith. 

KNIGHTS PETROLEUM MOTOR CYCLE. 
(To the Editor of The Engineer.) 

Sir,—In your description of my moter cyc'’e in yesterday's ENGINEER, 
you gave the weight as 1075]b. It really should be about £75 Ib. 

Be field, Farnham, September 14th. Joun Henry Knicut. 








SUBSCRIPTIONS. 

Tar ENGrnger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or ii can, if preferred, be supplied direct 
‘rom the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 1hs. 6d. 
Yearly (including two double numbers)... .. £1 98. Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 

4 complete set of Tak ENGingER can be had on application. 

In 9 of the reduction of postage on newspaper to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, be received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive Tot ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order muat be 
a-companied by letter of adviee to the Publisher. 
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Reapina Oases.—The Publisher has in stock reading cases which will hold 

thirteen copies of Toe Enoineer. Price 2s. (1. each. 
ADVERTISEMENTS. 

*," The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten assent inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary" and “ special" positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

per are to be addressed to the Publisher, Mr. Sydney White; all other 
titers to be addressed to the Rditor of Toe Encinexn. 








MEETINGS NEXT WEEK, 


Soutnu STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works’ MANa- 
cers.—Saturday, September 26th, at the Institute, Dudley, at 7 p.m. 
Paper : ‘‘ The Manufacture of Costly Steel Instruments,” by Mr. Thomas 
Morris, Warrington. 
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RAILWAY UNPUNCTUALITY. 


Tue advent of the silly season brought with it the usual 
crop of letters to the editors of our daily contemporaries. 
‘Ts Marriage a Success ?” ‘* What is Love ?” “‘ The Daily 
Governess,” and similar subjects have satisfied some ar- 
dent readers, while others have found in the abuse of the 
water companies and the railways excellent sport. The 
‘Race to the North” having employed the pens of one 
body of correspondents, another group have taken up 
“The Crawl to the South” as an admirable subject. 
Railway unpunctuality, unfortunately, concerns a very 
large number of hard-working men, and so huge sections 
of the public are ready, and even eager, to pour abuse on 
the unfortunate railway companies and their officials. We 
think that it may be shown that the criticism is, to a 
large extent, unjust; and we know that it is altogether 
without reason based on acquaintance with the facts. 

Some months ago we criticised the action of many of 
our great railway companies, and we showed that they 
were to blame for promising impossibilities, and so mis- 
leading the travelling public. We see no cause for 
modifying the opinions we then expressed. But it will 
be remembered that we stated that the mismanagement 
of affairs at stations, especially in the matter of shifting, 
handling, loading and unloading passengers’ luggage, lay 
at the root of the whole question, and that unless some 
special method of dealing with luggage was devised, time- 
tables ought to be altered, and more time allowed at 
stations. The railway companies have awakened to this 
fact, and important steps have been taken to reduce 
delay. In Scotland, for example, certain of the West- 
Coast expresses to the Clyde, &c., will not carry 
any passengers’ luggage whatever, a handbag or a 
bundle of wraps being the utmost tolerated. All heavy 
luggage is sent on by slower trains preceding the 
expresses, of course without charge to the passenger, 
unless the weights are in excess of the allowance. 
English companies collect heavy luggage beforehand, 
and transmit it either by slow passenger or fast goods 
trains. It is true that they will take luggage by express 
trains, but they discourage the practice as much as they 
can, and by collecting as we have said, they save a great 
deal of trouble and worry to passengers. All this repre- 
sents a step in the right direction. The “crawl to the 
south” has, however, little or nothing to do with passen- 
gers’ luggage, and unpunctuality is due to another 
cause. The difficulty is analogous to the well-known 
problem—How to get a quart into a pint pot. Ina 
few words, there is not room for all the trains. The 
southern companies are particularly badly off in 
this respect as compared with those in the north; and 
the crowding is much increased by the circumstance 
that the companies have in many cases running powers 
over each other's lines. We may take, as an example, 
the London, Brighton, and South Coast Railway. It is 
not by any means generally known that this company has 
no direct access whatever to London for the main 
Brighton line that passes through Croydon. From 
Croydon to Victoria and London Bridge the company has 
its own lines, but from Croydon to Redhill its trains have 
to run on South-Eastern rails. It is easy to see how this 
circumstance hampers both companies. Again, take the 
direct communication between Wimbledon and Ludgate 
Hill. The South-Western trains run first on their own 
lines; then, at Mitcham Junction, they get on the 
London and Brighton Company’s road, and keep it to 
Tulse Hill; there they get on the line of the 
London, Chatham, and Dover Railway Company. Take 
again Ludgate-hill station, and, what is more important, 
the bridge at Blackfriars. The station and bridge are 
used by the London, Chatham, and Dover Company, to 
which they belong; the Metropolitan Extension Com- 
pany, the Great Northern, the Midland, the South- 
Eastern and the South-Western companies. During the 
busier portions of the day there is an average of a train a 
minute on the four lines of rails, and the traflic is so 
sandwiched and interleaved, that unless each train keeps 
perfect time the working goes out of tune, and discord 
and confusion ensue. But even when the running 
powers conferred by Parliament do not operate, 
other laws, not less potent, come into play. If any 
of our readers will stand half-an-hour any morning, 
between say 9 and 9.80 am., on the down line 
platform of London Bridgo station he will see much 
to enlighten him, Train follows train almost minute by 
minute; theese conaist of sixteen to twenty coaches, and 
they are empty, or practically so, They have come in 





from outlying portions of the line, carrying the City men ; 
the thousands who come to London every morning and 
go away every evening. If the company possessed yards 
in which to let the trains stand until they were wanted 
again in the evening, they would not have to be taken 
away, and the relief to the traffic would be immense ; but 
the company has not sufficient sidings in London. The 
London, Chatham, and Dover Company built St. Paul's 
bridge at enormous cost ; its principal use is to find siding 
room. Much delay is caused again at such stations as 
Victoria by the difficulty of emptying the docks. Trains 
have to wait outside the station until the preceding, now 
empty, train has been moved out of the way, and to get 
it out of the way it must cross other lines and so add to 
the confusion. Too many trains converge from all parts 
of the system on the terminus, yet if the company did not 
run trains at short intervals, the public would be the first 
to complain. If we examine the means of access possessed 
by any of the southern lines to London, they will be found 
quite inadequate; the consequence is that the real 
analogue of the traffic on their lines is that to be seen any 
day round the Bank of England and the Royal Exchange. 
No wise man ever attempts to predict to twenty minutes 
how long it will take him to drive in 2 hansom from 
Somerset House to Fenchurch-street Station. He gets 
there as soon as he can, and that is what the railway 
trains do, as regards terminal stations. 

If we turn to the northern lines we find that they are 
very much better off. The Great Northern, the London 
and North-Western, and the Midland termini are all close 
together, and miles away from the City. The companies 
have found it possible to get room, and they are toall intents 
and purposes free from the nuisance of running powers. 
They have not to consider the trains of other and in 
many instances rival companies ; they can conduct their own 
traffic as best suits them. Punctuality is, of course, under 
such circumstances attainable. The Great Eastern Com- 
pany is in asense anexception. Its terminus is in the City, 
and it carries a greater number of Metropolitan passengers 
than any other. A recent census shows an average of 
47,000 persons brought into Liverpool-street station every 
forenoon and carried out again every afternoon. This 
stands for an average of about 90 trains each way every 
day, to say nothing of main line traffic. In order to find 
room the company has had to buy up, pull down, and 
build on an enormous scale, and at an outlay counted in 
millions. But it is almost certain that no sum on which 
a dividend could possibly be earned could help the 
South-Eastern ont of its “‘ bottle-neck” trouble. Sum- 
ming up then, we say that the northern companies can be 
more punctual than the southern companies, because 
they do not run main line trains into the heart of the 
Metropolis; because they have greater terminal facilites ; 
and because they are not hampered by having to deal 
with each other’s trains. On the other hand, the southern 
companies are badly off for space. Their roads are over- 
crowded, and the traffic, instead of being spread out over 
the whole day, is nearly all concentrated in a few hours 
in the forenoon and afternoon. 

Those who complain most grievously of unpunctuality 
ought to be made to understand that it is in many cases 
due to the action of the Board of Trade. It is the price 
paid for safety. Thus, for example, a train, which we 
shall call A, is due at a certain junction say at 1 p.m. 
Another train, B, belonging to a company with running 
powers, is due at five minutes past1 p.m. It must cross 
the down line on which A runs. B arrives punctually, 
A is late; Bis kept waiting outside the junction, and will 
not be allowed to cross until A has passed. There is no 
real necessity for this. It is well known that A cannot 
arrive for perhaps a quarter of an hour. Now, B could 
get across ina minute, but the crossing is not allowed, 
because there is the chance that A might run past the 
block and dash into B. Then B is unpunctual, and its 
unpunctuality will not end there. It will probably affect 
half-a-dozen other trains. The excessive precautions 
taken in working junctions accounts for much un- 
punctuality ; but we fancy that those who complain most 
about the crawl to the south would be the first to raise 
an outcry if these precautions were relaxed. 

To judge by some of the letters which have appeared 
in our contemporaries, the notion is entertained that the 
railway companies do nothing whatever to prevent un- 
punctuslity. Now, it may be worth while to explain that 
everything possible to avoid delay is done. There is a 
special office and staff on each line whose whole duty con- 
sists in inquiry into delays. Drivers and guards have to 
keep a log of every run, in which is entered the time of 
arrival and departure, and the cause of any delay or hind- 
rance met with duringa journey. Any unpunctuality that 
cannot be accounted for satisfactorily is punished by a 
fine. If a signalman holds a train without due cause, 
for half-a-minute he is fined ; if a driver is late into or early 
out of a station he is fined, unless he can satisfactorily 
explain the circumstance. No effort is left unmade to 
secure the running of trains to the booked times. We 
have already said that the unpunctuality of a train 
produces discord. Pushing the metaphor a little further, 
we may compare the working of the traffic into and out 
of a great central terminus to the performance of an 
orchestra—unless absolute time is kept by each 
performer the whole effect is marred. The won- 
der is not that southern trains are unpunctral, but 
that they keep time as well as they do. Our termini 
have grown; they were not created. If the companies 
could only begin all over again with their existing expe- 
rience, and unlimited funds, we should have something 
near perfection. The traffic has developed in a way that 
no one foresaw. We pay the penalty; and it must be 
remembered that Londen is not the only sufferer. A 
short experience with Birmingham or Manchester local 
traffic would serve to enlighten our readers on that point. 
If any of them will stand on tho bridge in New-street 
station for ten minutes on a Saturday afternoon and 
es amped takes place be will, perhaps, become charit- 
able to the railway companies, 

Finally, we would add that we have sald nothing about 
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the speeds at which trains south of the Thames are run. 
That is quite another matter, and one, we imagine, of 
pounds, shillings, and pence. It ought not to be forgotten 
that the southern companies pay a much higher price for 
coal than do those whose lines traverse colliery districts. 


LIGHT RAILWAYS ON HIGHWAYs. 


AtrHovuGs# the British Association devoted a good deal 
of consideration to agriculture, its distresses and mis- 
fortunes, very little was said about light railways. A 
paper was read in Section G by Major-General Webber, 

B., R.E., on “The Subject of Light Railways as an 
Assistance to Agriculture.” This paper we have not 
thought it necessary to reproduce, because however novel 
and useful to his non-technical hearersat Ipswich the paper 
might be, it contained nothing with which our readers 
are not more or less familiar. Thus, for example, statistics 
of Belgian light railways were given by General Webber, 
which were quite fragmentary as compared with those 
which have recently appeared in our own pages. General 
Webber goes at some length into the question of cost, but 
his figures unfortunately carry no conviction with them, 
and he devotes a whole page to a statement precisely 
similar to that which we find set forth in the prospectus 
of every public company seeking for popular support. He 
spent a good deal of time in proving what no one dis- 
putes, that light railways can be made and worked. But 
all this is really beside the question. The crucial point is 
finance. Where is the money to come from to make the 
lines? If every Parliamentary facility was given to- 
morrow for the construction of lines through agricultural 
districts, they would not be made ; simply because no one 
believes that they could be made to pay a fair dividend 
on the capital, and General Webber seems to imply that 
if they are to be made it must be by State aid. Quoting 
from a report made by Mr. Stovin Warburton, Consul 
at La Rochelle, on “The Tramways of the Cha- 
rente Inférieure,” we have the following statement :— 
‘“The farmers have produce to sell, but it is generally 
sold at the different market towns for ten or twelve miles 
round, and delivered at the buyer’s house. The tramway 
only runs from one point to another, and if it passes 
through a certain number of market towns, it leaves afar 
greater number equally near to any particular farmer 
untouched, so that in their case it is no use to him at all. 
But even when it runs to the exact place to which he 
wants to send a load, he has first to cart it from his farm 
to the tramway, then load it on the wagons, and at the 
end of the journey put it on another cart to get it to the 
house of the purchaser, if sold; while if not, it has to be 
sent home in the same way ; so that there are very few 
farmers who do not prefer to load their stuff and send it 
direct to the place of sale rather than to go through all 
these operations ; and the idea of running sidings from the 
lines up to the farms is entirely illusory in this country, 
for no one would think of doing it.” We have repeatedly 
pointed out that this is just what would happen if we had 
purely agricultural lines. Here we have not prophecy but 
history ; here we see that in practice that occurs which 
we say must occur ; and General Webber further quotes 
from Mr. Warburton. He writes:—‘ It is simply because 
of the great facility in France which exists of obtaining 
public money for these and other undertakings which 
would never have been attempted if they had to be made 
with private capital and for commercial reasons.” 

We do nct intend to go over old ground and repeat 
arguments and reproduce statements which have already 
appeared in our columns. What we wish is to turn men’s 
minds into practical grooves, and induce them to frame 
some definite scheme or schemes that may be discussed 
on 4 financial basis. The agricultural part of the problem 
is very simple. Whatis the cheapest mode of conveying 
farm produce to the market? Obviously if the State 
provided free carriage of produce that would be the 
cheapest for the farmer. If a company makes a light 
railway, it must charge the farmer certain sums for 
carriage. If the State pays a part of the cost of the 
line, or if the State pays a certain sum by way of 
interest on the capital expended by the railway company, 
that should be directly or indirectly clear gain to the 
farmer. All this is plain enough. What is not plain is 
the sum which the farmer can pay for carriage, and yet 
make a saving on the existing methods. It is not in 
England a fact that, lacking a railway, there is no way 
of reaching a market, as is the case in many of the 
Colonies? Is it a fact that the railway may carry cheaper 
than the road, and yet the railway may pay a fair 
dividend to a private company. Is this so or not? 
That is the question. Apparently it is not, because we 
almost always hear that however cheaply the agricul- 
tural railway is to be made or worked, State aid of some 
kind must be invoked; in other words, the State must 
help the farmer to carry his produce to market. We do 
not say that this is good policy or bad policy. All that 
we do is divest truths of the mists in which they are 
enveloped. It is quite possible that it might be very well 
worth while to make light railways at the national 
expense in certain districts; but we must have some sort 
of evidence that it would be worth while before we can 
regard the idea with favour. General Webber has 
attempted something of the kind, and has mapped out 
eleven lines, all converging on Ipswich, of an aggregate 
length of 632 miles. He proposes, as we understand him, 
a 2ft. gauge line laid on the side of the existing highway. 
He is vague as to gradients, but he speaks of one 
in 35 as easy. His estimate of the cost, without land, 
is £12400. He is not definite as to how the lines are 
to be worked, whether by steam or electricity, but 
apparently by the former. It matters nothing, however, 
which is used. The rails are to weigh but 20 1b. per 
yard, and such a road cannot carry with safety a loco- 
motive weighing more than 6 tons. The load that such 
an engine would haul up a gradient of 1 in 80 would be 
quite insignificant. When steam tramways were first 
proposed, it was said that a locomotive weighing 4 or 
5 tons would answer all purposes. We showed at the 








time that about 9 tons was the minimum weight that 
would suftice in all weathers. We were laughed at for our 
pains. The light engines were tried; they failed dismally, 
and the successful tram engine to-day weighs anything 
between 10 and 15 tons. The little toy engines suggested 
are only suitable for dead-level or nearly dead-level lines. 
The narrow gauge system suggested by General Webber 
would be infinitely more serviceable if it were worked by 
horses, each farmer to have his own wagons, and a siding 
laid from the main road into his fields, his own horses 
would then be utilised. 

The first thing to be done as regards the mechanical 
portion of the work is to ascertain by direct experiment 
what is the least weight of engine that can be depended 
upon to haul a remunerative load up a long gradient of 1 
in 30. When we know this we shall have a basis to go 
on. There ought to be information of this kind available. 
The Decauville Company ought to be able to give the 
results of the working of some of their lines. Messrs. 
Fowler, of Leeds, are not without experience in this direc- 
tion. There are builders of light and small locomotives 
in this country; can they not tell us what they have 
actually done, winter and summer, in such a climate as 
that of England? When once we have got definite data, 
we shall escape from dreamland and be able to see our 
way either to make light railways on the highways or 
give up the notion as impracticable. Not long since, 
walking in the country with a brother engineer, we came 
to a bit of road apparently specially designed for a light 
railway. It was of great width, a broad strip of grass 
lying at either side; it rose by a gentle ascent, and was 
very straight. We set a delicate mountain aneroid and 
walked two miles, rising slightly all the way. The climb 
was as nothing, yet at the end of the two miles we found 
that we had got up in the world 200ft.; the wide road 
rose at the rate of 100ft. per mile, or approximately over 
1in53. Then we decided that, after all, the road was not 
so eminently suitable to a light railway as it appeared. 
In truth, this question of gradients lies at the root of the 
whole matter, and it will have to be definitely settled 
before any progress worth mentioning can be made with 
power-worked railways laid on the highways, in average 
English country. The light railway carried on a route of 
its own, with cuttings and embankments, is another 
thing altogether, and much more costly. Yet we think 
that in the end we shall have light railways of that kind, 


or none at all. 
TD ost th as 


THE EFFECT OF GUN FIRE. 


THE August number of the United Service Institution 
** Proceedings ’’ contains some curious statements taken from 
the Pioneer with regard to the effects of the fire of small bore 
rifles and also of field guns. With regard to the former, it 
says that ‘‘ From reports which have been received from China 
it would appear certain that the bullets of the small bore Muri- 
atta rifle, used by the Japanese, behave exactly the same as 
the Lee-Metford pellet when finding their billet in a human 
body. This was only to be expected, as the bore is the same in 
eachcase. The Chinese soldiers wounded in action experienced 
very little difficulty in getting away, even after two or more 
bullets had hit them. They were generally on the run when 
struck, and their flight was probably accelerated rather than 
retarded by the sharp reminders they received. As they have 
practically no ambulance and no surgeons to look after them 
in the battlefield they could only make tracks inland with 
all possible speed, trusting to kindly nature to heal their 
wounds. ‘This she did in s most marvellous fashion in 
many cases,"and China must now contain many hundreds of 
so-called soldiers who owe their lives to the invention of the 
small bore rifle. The Japs were only partially armed with 
the Muriatta, the majority of the infantry had a rifle carry- 
ing & much heavier bullet, and this it was that did real 
execution in the decisive actions. They were thus in much 
the same position as the Indian Army, in which the British 
troops have the Lee-Metford and the Sepoys the Martini- 
Henry. There are signs that the 0°303 weapon is not 
favourably regarded ; but the Japs will not need to go back 
on their weapon, as they are never likely to have the un- 
pleasant experience of charges by fanatics. We, however, 
must look to the armament of the British soldier, who has to 
face such charges in Asia and Africa.” It is then suggested 
that the small bore bullet should have the nickel covering 
removed from its point so that it would spread on impact. 
Asto field gun practice in India, it appears that the shooting 
and the effects registered on dummy targets have wonderfully 
improved. Thus over unknown ground, under conditions 
resembling those on service, at about 2450 yards targets of 
thirty-nine standing dummies—6ft. by 2ft.—set up so as to 
represent the personnel of a battery in action, 6:6 per cent. of 
the targets were destroyed per minute in action, or the whole 
destroyed in about 16 minutes. At 2100 yards 50 kneeling 
dummies were destroyed at the rate of 11°43 per cent. per 
minute. Other figures are added. This bears out what we 
have long held, namely, that artillery fire might be developed 
so as to produce results such as would upset the ordinary 
calculations made in war. It happens that the United 
States Jowrnal of Military Service Institution for September 
quotes a statement made by Sir William M’Cormack on 
“ Some Points of Interest in connection with the Surgery of 
War,” which supports the particulars given above as to the 
slight injury produced by the small bore bullet. Volkmann, 
Pirogoff, and Stitt are all quoted as witnesses that wounds 
made by the small bullets were clean and very easily healed. 
Speaking of European and South American actions, Dr. 
Rivero, of Valparaiso, and Surgeon Broden also report the 
same thing, both with regard to flesh wounds and the holes 
made through bone. So much evidence from various quarters 
has been collected as to these small bore bullet wounds healing 
without suppuration, that the fact appears to be now well 
established. 


THE DAY OF THE GKEAT PRODUCER. 


In British manufacture these are the days of great things. 
Turn in any direction you please, the race is to the swift, 7.c., 
the business man who is swift to bulld himself a big place, to 
increase his power of production and to reduce his cost of 
output, to employ every labour-saving appliance he can get ; 
in short, to do & great business at the least possible expense, 
and with the utmost expedition. The trade of the future is 
with him. This feature of modern manufacture is evident all 
round. It applies equally to raw material as to finished 
goods. The small coalowner of to-day has nochance, He 











struggles along for a time, and is then elbowed on one side by 
his bigger rival. . There never was & time in the coalfield when 
the minor mineowners had a harder struggle to live, Colliery 
extension is being pushed forward on every side, and eye 
fresh enterprise has increased facilities for bringing coal to 
bank with less waste, both of material and of time. The 
inevitable result, of course, is to monopolise the market, | 
is the same in regard to finished goods, soft and hard, Tho 
smaller firms, who used to depend upon their regular cus. 
tomers in the different towns of the kingdom, feel more ang 
more the pressure of the huge establishments, which can 
afford to keep vast stocks, and are in a position to produce 
immense quantities at lower rates than can possibly pay the 
smaller makers. This is not altogether a cheerful feature of 
English work, but it is the direct outcome of the extreme 
severity under which modern manufactures are carried on, 
The American and the German have been before us in the 
application of labour-saving machinery for the production of 
what the world needs. The whole trend of trade has been, 
and is ever increasing, towards accumulating work in a few 
hands, so as to keep pace with the encroachments of the 
foreigner, and at the same time to meet the rage for cheap. 
ness, which was never so fierce as it is to-day. 


ENGINEERS AND STRUCTURAL STEEL, 


INTERESTING to English as well as to American engineers, 
are the new specifications which went into effect about a 
week ago, after being adopted by the Association of American 
Steel Manufacturers. The chief regulations are the following 
definitions of ‘‘rivet,”’ “soft,” and “‘ medium ”’ steel respec. 
tively :—Rivet steel—Ultimate strength, 48,000 lb. to 
58,000 lb. per square inch; elastic limit, not less than half 
the ultimate; elongation, 26 per cent.; bending test, 
180 deg. flat on itself without fracture on outside of bent 
portion. Soft steel—Ultimate strength, 52,000 lb. to 
62,000 lb. per square inch; elastic limit, not less than half 
the ultimate ; elongation, 25 per cent.; bending test, same 
as rivet steel. Medium steel—Ultimate strength, 60,000 lb, 
to 70,000 lb. per square inch; elastic limit, as in the two 
former kinds; elongation, 22 per cent. ; bending test, 180 deg, 
to a diameter equal to the thickness of the piece tested, 
without fracture on the outside of the bent portion. Ping 
made from either of the above grades of steel shall, on 
specimen test pieces cut at a depth of lin. from the surface 
of the finished material, fill the physical requirements of the 
grade of steel from which it is rolled, for ultimate strength, 
elastic limit, and bending; but the required elongation shall 
be increased 5 per cent. The first portion of this last rule 
applies to eye-bar material 1jin.in thickness. But for thick- 
ness greater than lin. there is allowed a reduction in the 
percentage of elongation of 1 per cent. for each jin. increase 
of thickness to a minimum of 20 per cent. for medium steel 
and 22 per cent. for soft steel. 








LITERATURE 


Colonel Sir Robert Sandeman: His Life and Work on our 
Indian Frontier. A Memoir, with selections from his Cor- 
respondence and Oficial Writings. By Tuomas Henry 
THORNTON, C.S.I., D.C.L., formerly Secretary to the Punjab 
Government, and sometime Foreign Secretary to the 
Government of India. Jondon: John Murray, Albemarle- 
street. 1895. 

Sir Ropert SANDEMAN was born at Perth in 1835, the 
son of an officer in the service of the East India Company. 
In 1856 he left the University of St. Andrew’s and pro- 
ceeded to India with a direct Infantry appointment. In 
January, 1892, he died at Lus Beyla, on the border of 
Sind, after more than thirty-six years of arduous service, 
with the fewest intervals of rest, as soldier, administrator, 
and political officer. The greater part of this period of 
service was spent as political officer. A man of singular 
independence and force of character, occasionally, like 
Nelson, closing his eyes to officiel instructions and acting 
on his own responsibility, he was abundantly successfal 
in what he undertook, and his services to the State were 
very great. He secured for the British Government 
supreme influence in the Khanate of Khelat, and after the 
Afghan War he was instrumental in adding to the Empire 
a new province of much strategic importance, command- 
ing the passes into South Afghanistan, and access to three 
trade routes between Persia, Kandahar, and British India, 
@ province which he himself administered with prudence 
and success in hearty sympathy with the natives, main- 
taining peace and order, dispensing justice promptly 
with as little interference as possible with native usages, 
associating chiefs and tribesmen with us in the work 
of government, improving communications, promoting 
trade, developing irrigation, and preserving forests. His 
practice was similar to that adopted, with excellent 
results, upon the Punjab frontier in early days—a 
system which, Mr. Thornton says, for the time being 
works well, and may continue to do so; but the fact 
should be remembered that to be successful it must be 
carried out by officers of special experience and aptitude, 
having much sympathy with the wild races they control, 
strong powers of endurance, and a minimum of desk 
work. Whether officers combining these qualifications 
will be constantly forthcoming remains to be seen. 

Sir Robert Sandeman was so much mixed up in the 
political movements of the last thirty years or so on the 
north-west frontier, that his biography is, to a very large 
extent, a history of that part during a momentous 
period. Mr. Thornton was officially in touch with much 
that was going on during part of the time, and had, of 
course, peculiar opportunities of informing himself even 
after he ceased to be in office. These facts render his 
work authoritative and valuable, and it is not too much 
to say that he writes with great tact and discretion in 
dealing with matters which may even now be subjects of 
contention. The book is replete with information about 
the trade, railway and irrigation works, forests, revenue 
arrangements, &c., of the Khanate and the districtknown 
as British Baluchistan. We heartily recommend its 
perusal by engineers and others whose duties may take 
them to that part of our Indian possessions or region of 
influence. e regret that our space will not permit of a 
a extended notice of what we deem to be a valuable 
work, 
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THE BRITISH ASSOCIATION AT IPSWICH. 





Tux people of Ipswich have been so determined that 
the members of the British Association should have the 
most pleasant recollections of the visit to their ancient 
town that although the pore read in the engineering 
section have not unfolde anything new, many of the 
engineers have delayed their departure, and every visitor 
ig loud in praise of the hospitality of his entertainers. 
(Qld habitués of these annual meetings of the Association 
tell of the difficulty of doing any work in the face of so 
many pressing invitations, and are assured tuat a very 
little work while at Ipswich is ample qualification for 
recreation earned by work during the rest of the year. 
The residents of Ipswich have gone out of their way to 
prove that the day is not long enough for work and 
recreation too when they are entertainers, and they have 
shown that they wished the numerous leading workers in 
different branches in scientific occupations to turn from 
the serious side of things and help them to enjoy the 
pleasant side of life, to amuse, and, in fact, drop teach- 
ing. The splendid weather has helped in this, and if the 
workers in scientific matters have thrown aside their 
harness in some neglect of the sectional meetings, they 
have not lost the time spent in health-giving excursions 
and instructive as well as interesting visits. 

Some of the visits to works were mentioned in our last 
impression. During the week there has been a stream of 
visitors to Messrs. Ransomes, Sims, and Jefferies’ works, 
to Messrs. E. R. and F. Turner’s, and to Messrs. 
Ransomes and Rapier’s, and many went to see the new 
airating plough for deep work brought out by the first- 
mentioned firm, as described in our report of the Royal 
Agricultural Society’s Show at Darlington. This plough 
has been made in response to a widely expressed desire 
for one which would stir and aérate the soil to a greater 
depth than can be reached by ordinary horse ploughs, 
without bringing any of the subsoil to the surface. is 
is satisfactorily accomplished by the new plough, but 
although asked for by scientific agriculturists, the per- 
functory performance of what should be the duties of the 
judges of miscellaneous implements at the Royal Show, 
made it impossible to test the performance of this new 
implement. In fact, the insufficiency of the arrangements 
made by the Royal Agricultural Society with regard to 
the new implements entered each year, and the parsi- 
mony which characterises the provisions made for any- 
thing like trial or even thorough examination of them, 
renders the entry of new implements a farce, and the 
invitation to agricultural engineers and manufacturers 
a means of obtaining these exhibits by something which, 
if not false pretence, is certainly not a credit to that 
society. 

In the Mechanical Section, with which we are most 
concerned, the attendance on several days was good 
during the mornings, and many engineers enjoyed the 
opportunities afforded for converse and note-comparing 
with their professional brethren, an opportunity which is 
always of sought, even when the papers read do not 
of themselves present novelty. Two committees of this 
section have been formed, one for the systematic investi- 
gation of the effect of winds and atmospheric pressure 
on the tides, based on the lines of the investigations on 
this subject carried out during the past two years, as 
described in the paper by Mr. W. H. Wheeler, one of the 
vice-presidents. This paper we shall give next week. 
It is very generally known by pilots that there is some 
connection between the height of the tide at their port 
and the direction and force of the wind, but it is thought 
that several advantages may follow a more precise know- 
ledge of the amount of the variation thus caused. The 
other committee has been formed to formulate and recom- 
mend means for bringing about general uniformity of the 
sizes of the screw threads used in the construction of 
electrical <page having the pitches for the threads as 
recommended by the Screw Standards Committee of ten 
years ago. It is found that although these threads have 
been very generally adopted, there is still a great want of 
uniformity in diameter, and standards in this respect are 
as much wanted as the Whitworth standards for other 
ecrews used in engineering work. 

At the General Committee meeting on Tuesday, it was 
decided that the meeting in 1897 shall take place at 
Toronto, the meeting in 1896 being at Liverpool on ihe 
16th September. In 1898 it will take place either in 
Bournemouth or Dublin. 








HISTORY OF THE METROPOLITAN RAILWAY. 
No. III. 

A CHAPTER on miscellaneous items in the early his- 
tory of the Metropolitan Railway may not be without 
interest at this stage, as a relief from the more technical 
parts of the subject. 


It will be remembered from what has gone before that, 


the original Underground Railway, worked as a “‘ shuttle- 
cock ’ line, was limited to the length between Bishop’s- 
roal and Farrindon-street, mainly in tunnel, and with 


three absolutely underground stations, namely, Baker- | q 


street, Portland-road, and Gower-street. 

One of the first extensions of the undertaking which 
by its introduction of the element of suburban branch 
working, led the way to the formation from time to time 
of similar suburban offshoots, thereby materially chang- 
ing the original character of the Metropolitan Railway 
as @ purely underground and isolated Inner Circle 
system, was the Hammersmith and City line. The 
original limits of this line, which, like all similar 
branches surrounding the Metropolis, has been much 
extended from time to time since its opening, in June, 
1864, were from its junction with the Great Western 
main line at Westbourne Park station to the Broadway, 
at Hammersmith, in one direction, with a short branch 
from the Latimer-road Station to the West London Rail- 
way, giving access to the Uxbridge-road and Addison- 
road stations in the other direction. 


those who now reside in the crowded districts served by 
the Hammersmith and City line would have difficulty, 
we think, in picturing the wilderness of bere fields 
and nursery-garden allotments through which the line 
passed, as it appeared from a railway-traflic point of 
view. With the exception of the district immediately 
surrounding the Hammersmith terminus, and on the 
eastern side of the Uxbridge-road and Addison-road 
stations, there were scarcely two score houses to be met 
with on the route, and all the passenger traffic which the 
half-hour train service could glean when the line was first 
opened for traffic was capable of ready accommodation, 
even at the busiest hours of the day, in a single carriage, 
and often in a single compartment. Under these circum- 
stances, its promoters—a distinct and separate company 
from any of the larger railway companies, in by no 
means affluent circumstances—had little to show for 
their expenditure, and were only too glad to avail them- 
selves of an arrangement with the Great Western and 
Metropolitan companies, jointly, for the working of the 
line on as favourable terms as they could get. This joint 
working, which practically resulted in an absorption of 
the line by these two companies, was effected by the 
Metropolitan Company running a service of trains 
between the Hammersmith terminus and Farringdon- 
street over the Great Western main line from West- 
bourne Park to Bishop’s-road, with narrow-gauge rolling- 
stock, while the Great Western Company ran a service 
of broad-gauge trains between the Addison-road and 
Farringdon-street terminus, the Hammersmith and City 
line being originally laid, like the Great Western and 
Metropolitan lines, with both the broad and the narrow 
gauges. These trains for many years crossed the main lines 
of the Great Western Railway between Westbourne Park 
and Bishop’s-road on the level, but ultimately the transit 
of so many trains over the crowded lines of the Great 
Western system was found to be attended with so much 
inconvenience and risk that in May, 1878, a subway was 
constructed, by which the Hammersmith and City trains 
were enabled to dip under the Great Western Railway, 
clear of the main lines, as is continued to the present 
day. The substitution of narrow gauge stock for the 
broad gauge stock originally used by the Great Western 
for working its share of the Hammersmith and City, took 
place some years previously to 1878. The facilities 
afforded by this extension of the Metropolitan system for 
reaching residential quarters in the suburbs were early 
appreciated by the public. Residences multiplied apace, 
and in an incredibly short time the Hammersmith and 
City railway developed into an exceedingly lucrative 
feeder to the Metropolitan line. 

This outside extension, as we may term it, of the 
Metropolitan system was followed in December, 1865, by 
an addition to the company’s main line from Farringdon- 
street to Moorgate-street, about three-quarters of a mile 
inlength. As nearly the whole of this was free of tunnel, 
with stations in the open, it added little to the difficulties 
of working in respect either of boiler power or condensing, 
while, on the other hand, it proved from a traffic and 
dividend point of view the most important and satis- 
factory of all the extensions of the Inner Circle System in 
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subscribers to these subsequent extensions—and more 
especially those on the south side of the Metropolis, 
forming the “ District ” Railway—have had reason to be 
altogether satisfied with the results in respect of dividends, 
it is not within our province to inquire ; but our own im- 
pression is that if the Metropolitan line had been limited 
to its two earlier extensions—to Hammersmith and 
Addison-road on the one hand, and to Moorgate-street on 
the other—it would have been better for the shareholders, 
as it would then have continued to be what it early became 
—a mine of wealth to its, for the time being, fortunate 
proprietors, although doubtless the community would 
have been the losers in not possessing an inner circle 
railway carrying the public at large in ever-increasing 
numbers at less than cost price—so far, at all events, as 
the major portion of these extensions is concerned. From 
the point of view, however, of its great service to the 
Metropolis as a main artery for passenger traflic, as well 
as on account of its interest and importance as an 
engineering work, it is a matter for congratulation that 
the results of the early extensions were such as to 
stimulate the enterprise of the promoters of the sub- 
sequent extensions, and to gain the approval and 
authority of Parliament for their construction. 

The next extension of importance taken up by the 
Metropolitan Railway Company was the St. John’s Wood 
line, opened for traffic in April, 1868 ; but as we purpose 
devoting special space to the description of this line and 
to the illustration of the engines specially designed for 
working it, we will, for the present, pass on to later 
additions. The extension from Praed-street to Gloucester- 
road, which was opened in October, 1868, was the second 
step on the part of the Metropolitan Railway Company 
towards the carrying out of the great ‘“‘ Inner Circle ” 
system of railways which, in 1863, had received tke 
general approval of Parliament, on the recommendation 
of the select committee of the House of Lords appointed 
to investigate and report on the construction of a 
Metropolitan system of railways for the relief 
of the vehicular traflic in the Metropolis. From 
the point of view of a traffic-bearing and dividend- 
producing line, this, like subsequent extensions, 
failed from the first to meet the expectations 
of its promoters, and even to this day it does not 
we fancy, yield a traflic corresponding in any commen- 
surate proportion to that of the original Metropolitan 
line, although at certain hours of the day there is an 
appearance of much traffic in that thronging of trains so 
painfully characteristic at times of not a few of the lines 
in and about the metropolis. From a structural point of 
view it differed materially, like the Farringdon-street to 
Moorgate-street and other subsequent extensions, from 
the original section of the Metropolitan from Bishop’s- 
road to Farringdon-street, in that it appertained much 
more of the character of an open air line. The stations, 
although under the street levels, are open to the air, the 
proportions of tunnel are less, and are individually short, 
with a break, as a rule, between them and the stations. 
These features facilitated the working of the locomotives 
in enabling a larger proportion of exhaust working to be 
done, while avoiding any unpleasant vitiation of the air 
in the stations. It may be noted that at this portion of 
the railway the steepest inclines of the whole of the 
Inner Circle occur, namely, about 15 chains of 1 in 75 
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between Praed-street and Queen's-road, and two lengths 
of half a mile and a quarter of a mile respectively be- 
tween the Notting Hill-gate and Gloucester-road stations, 
as will be seen by the accompanying profile of the line, 
the ruling gradient on all other portions of the Inner 
Circle not exceeding 1 in 100. 

The extension to Gloucester-road was speedily fol- 
lowed, in December, 1868, by the opening of a further 
and similar length of line to the South Kensington Station, 
thereby completing the westward limits of the Metro- 
From this point the Metro- 





The majority of ' 


giving passengers access to the very heart of the City | p 


—notwithstanding that it is credited with having cost, 
in respect of property purchased, compensation for 
business disturbance, and expenditure on works—the 
latter a comparatively small part of the whole—three- 
uarters of a million of money, requiring a gross revenue 
of £75,000 per annum to pay interest on the amount 
at the rate of 5 per cent., assuming the cost of working 
to absorb not more than 50 per cent. of the receipts. 
The augmentation of traffic which ensued from this ex- 
tension, in conjunction with that of the Hammersmith 
and City line, was not a little responsible for the con- 
struction of the subsequent extensions of the Inner Circle 
from Praed-street to Kensington, and thence to West- 
minster and Blackfriars, which followed in quick 
succession in the course of the year 1868. The rapid 
augmentation of traffic resulting was made use of 
before the Parliamentary Committee, as well as in pro- 
spectuses to the public, by the too sanguine promoters of 
these extensions, in drawing a vivid horoscope of what 
each successive length of line would do, on the principle 
of geometrical progression, in swelling the flood of pas- 
senger traffic—and of dividends. Whether the original 





politan Railway proper. 
olitan District Railway Company—generally known as 
the District Company—took up the running, and opened 
to the public, simultaneously with the last-named metro- 
politan extension, its first section of line forming the 
southern link in the Inner Circle system, namely, from 
South Kensington to Westminster Bridge Station, this 
portion of line being, in the character of its tunnels and 
stations, and therefore in its facilities for locomotive 
working, very similar to the Metropolitan Extension from 
Praed-street to Gloucester-road. In some respects it was 
even better, for it had no gradients steeper than 1 in 200. 
One feature peculiar to this portion of the line may be no- 
ticed in passing, namely, that the rails at some places—as, 
for example, near the Sloane-square and Victoria stations 
—are from 7ft. to 10ft. below Ordnance Datum, or from 
lft. to 4ft. below Thames low water. 


This necessit 


ated 


the establishment of pumping plant at these stations, for 
Subsequently, in May, 1870, 


the drainage of the lines. 


the District Company completed and opened for traffic a 
further length of line, under the Thames Embankment to 


Blackfriars Station ; and in July, 1871, this was further 


extended to the Mansion House. 


In these porticrs 


gradients of 1 in 100 were again employed, and the pro- 
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portion of the length in tunnel was very considerable—as 
will be seen by the profile section—while the station at 
the Temple partook very much of the character of those 
on the original Metropolitan line at Gower-street, Port- 
land-road, and Baker-street, with the result of taxing to 
the utmost the condensing powers of the locomotives, as 
we shall have occasion to allude to further on. 


with the London, Chatham and Dover Railway at Lud- 


gate-hill, vid Snow-hill, with a spur therefrom for givin 
the trains of that line access also to the Smithfiel 
Market and Moorgate-street. 


One interesting feature 


could be obtained. With two or three extra passengers on th 
steamer was off again presently—speed, two miles in ten minutes, 
We reached Horley without being able to hear of a relay of coke 
promised us at Crawley. It was now perceived that one of the 
wheels rolled considerably, causing great friction by the tire poe 


connected with the construction of these widening lines | felloe rubbing against the side of the carriage. This got worse till 


was in their dipping under the already low level of the 
_ Metropolitan main lines at a point near the northern 
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We have now enumerated the various sections of the 
Metropolitan and District railways forming the main 
thoroughfare, if we may so describe it, of the ‘ Inner 
Circle ” railway as it existed at the close of the year 1871 
and continued for many years to exist and to be worked 
as one complete system, and with which our history 
of its development and working is mainly concerned, 
represeating a continuous line of 11} miles, exclusive of 
the various branches worked in conjunction with it. The 
subsequent construction of the two miles of line, city- 
ward, to complete the Circle, is a matter for the most 
part, of such recent date as to fall somewhat outside the 
scope of our purpose in recording those earlier and fast 
receding incidents of the ‘“ Underground” line, which 
gave it a distinctive character in the early days of 
urban railways. Before, however, passing on to other 
of the miscellaneous items with which we purpose dealing 
in this chapter, we must not omit to name those minor 
portions of the Metropolitan and District railways, which, 
although subsidiary to the main features of the Inner 
Circle system, were of no small importance in its relation 
to other lines. 

Taking up these minor portions in the inverse order of 
their date, but as being the more convenient, perhaps, in 
respect of continuity of thought, we will first allude to 
the District branches. In April, 1869, this company 
formed two branches giving access to stations on the 
West London Extension Railway—one of these extending 
from the South Kensington Station, by means of lines 
parallel with but distinct from those of the Metropolitan 
Railway, as far as Gloncester-road, where station accom- 
modation under one roof was provided, and thence to the 
Brompton station, vii Earl’s Court; while at the 
same time there was formed a connection between the 
Kensington—High-street—Station and the West London 
Extension Railway northwards, also viii Earl’s Court, 
giving access to the Addison-road Station. ‘These 
are now amongst the busiest portions of the system, and 
in this respect a marvellous transformation has come 
about in relation to these seemingly useless and 
“‘ wilderness-serving”’ offshoots from the main lines 
at the period of their construction. The population 
of the district served by them was practically nil, 
and for long after they were opened for traffic 
the results were even inferior to that experienced 
in connection with the Hammersmith and City line 
at its first opening. ‘There was then no intermediate 
station at LEarl’s Court, and all trains passed to 
and fro on the level between the respective termini, 
although the subsequent increase in the number of 
trains rendered it necessary, in the interests of expedition 
as well as of safety, to resort to an underground passage 
for the trains in one direction, so as to avoid all inter- 
ference with those going the opposite way. Probably no 
more marked example is to be met with in railway 
experience of the growth of traffic, apparently out of 
nothing, if only adequate facilities are afforded by a 
convenient and generous train service, than that furnished 
by the Earl’s Court extensions of the District Railway. 
They formed the starting points for subsequent extensions 
into the surrounding districts, the results of which have 
alone saved the ‘ District” Inner Circle from the 
extremis to which its great first cost and its hard competi- 
tion with the river steamers and the overhead, open-air, 
omnibus services had well-nigh reduced it. 

Equally important and, from an engineering point of 
view, even more interesting branches were constructed 
at a somewhat earlier date by the Metropolitan Company 
at a nearly opposite point in the Circle, for the purpose of 
enabling the Great Northern and Midland Railway 
companies to gain access to the Metropolitan lines. 
As early as October, 1863, the Great Northern had com- 
munication with the Metropolitan by lines forming a 
junction with the main lines at the southern end of the 
King’s-cross station; but in February, 1868, the roads 
between King’s-cross and Farringdon-street were dupli- 
cated, and the Great Northern lines joined thereto. 
Junction lines with the Midland Railway were similarly 
constructed, and the duplicated or ‘‘ widening” lines, as 
they were called, were extended to Farringdon-street, 
and thence to Moorgate-street, for the conveyance thereto 
of the Great Northern and Midland trains, as well as to 
give access to a basement depdt under the Smithfield 
Market, where it was expected that an enormous railway 
traflic in dead meat would concentrate, which, however, | 


never came up to expectations. In September, 1871, | 


| task of getting up Slaugham Park Hill, nearly a mile long, and 


anxiety was at an end, and this imperfect, experimental, and 
ate u I ; weakly Infant cleared all its difficulties and arrived at Handcross, 
these widening lines were branched to form a junction | Here it was only by the aid of an obliging wheelwright that water 


end of the open space to the north of the Farringdon- 
street Station, from which lower level the rails of the 
widening lines regain the normal level by a short gradient 
of 1 in 40 before reaching the Farringdon-street Station. 
These lines are driven in tunnel through the treacherous 
London clay for a considerable portion of their length 
between the latter station and King’s Cross. It may be 
noted as a further matter of interest, that immediately 
above the point where these two sets of underground 
lines cross one another, several overhead street bridges 
span the railway, forming a notable combination of three 
distinct levels for vehicular traffic of different kinds. 
With the St. John’s Wood branch of the Metropolitan 
Railway we purpose dealing, as we have already said, on 
& Separate occasion. We will, therefore, now pass on to 
other matters. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HANCOCK’S STEAM COACHES, 


Sir,—The excellent account cf Mr. Gurngy’s st2am carriage of 
1827, reprinted in THE ENGINEER of August 30th from the Udserver, 
brings out one of the weak points cf all the early road steamers, 
This was their very small storage capacity for fuel and water. 
Gurney’s coach only carried 60 gallons, which with the small quan- 
tity held by the water-tube boiler, would take it but a little way. 
No mention is made of any place for carrying fuel, and it locks as 
if he relied upon firing up at certain points from supplies main- 
tained there for the purpose, All this would involve an amount of 
delay which would have severely handicapped the steam coaches 
against their rivals. Rather higher speed when in motion could 
hardly have compensated for many more and longer stuppage3, 

A graphic narration of tho difficulties of the road steam engi- 
neers of Gurney’s time whenever they ventured far from home 
may be found in the Journal of Elemental Locomotion for Novem- 
ber, 1832, Mr. Alex. Gordon, himself a distinguished authority 
on road locomotives, went with Hancock to Brighton and back on 
the latter’s steam char-d-banc Infant. He says, ‘‘Oa Thursday, 
November Ist, 1832, with eleven passengers in all, we started from 
the Blackfriars-road at 6.15.a.m., at the rate of nine miles an 
hour, till we came to Streatham, where we took in water. Pro- 
ceeding again at the same speed we took in coke at Croydon. 
After a few miles we found the speed decreasing without apparent 
cause. For three or four miles it varied from six to eight miles 
an hour, until we reached Hooley-lane, Merstham, where we again 
took in coke, which had been sent from Croydon. This coke being 
very inferior, hard and heavy, was no doubt the cause of the 
falling off in speed. As we approached Redhill the fireman came 

ain to a small quantity of London coke, when the carriage imme- 
diately improved its speed and carried us up the hill, on which, 
in soe | weather, all the coaches require six horses, in fine style, at 
the average speed of six and seven miles an hour. 

‘Soon after, the bane of our journey, the insufficient supply of 
fuel, caused us to flag within sight of our station at Horley. 
A return postboy took a message forward, and we were met by a 
wheelbarrow with a bag of coke, which carried us on to the King’s 
Arms, We now took in water and a scanty supply of fuel, and 
started at a fair speed over Crawley Common to Handcrors, and 
taking the small quantity of coke that had been left there, we soon 
arrived at the King’s Arms, Hazledean. Here we had the extreme 
mortification of being obliged to put up for the night, simply for 
want of coke. We had, however, steamed thirty-eight miles 
under great disadvantages. A friend went on immediately to 
Brighton by the horse coach, and forwarded coke for proceeding in 
the morning. This arrived, steam was soon got up, and we set off 
at the varied rate of nine, ten, and eleven miles an hour till witbin 
two miles of Brighton, when we fortunately met with a small 
supply of fuel. Thence we proceeded to Brighton, passed to the 
Pavilion Gate, round the Grand Parade and Waterloo-place to the 
town tank, to the great surprise and satisfaction of a large con- 
course of persons. After staying about an hour in Brighton waiting 
for our ill-arranged feed of coke, we started with four additional 
passengers at nine or ten milesanhour. Our friends soon alighted, 
and we were off again at full eleven milesan hour, The speed of the 
carriage here increased in an extraordinary manner, although upon 
a very considerable ascent all the way. One of the miles was done 
in 34 min., another in 3 min, 58 sec., and we reached Aldbourne— 
nearly ten miles—in 55 min., including stoppages for water. The 
small quantity of fuel obtainable here only enabled us to reach our 
former quarters at Hazledean, 15} miles from Brighton.” 

Here Mr. Gordon was compelled to leave the coach, but the 
account is continued by one he could depend upon. After some 
difficulty in getting more coke, as few of the country ee le knew 
what it was, ‘‘in the morning the fire-bars were well raked and 
the best fire made which the stock of fuel would admit of. A 

little coal was added to help out, and the Infant started to the 


where the stage coaches always put on two extra horses, The 
ascent was commenced cheerfully, the speed gradually decreasing 
till we came to the steepest part. Here three or four of us got off, 
and the engine was stopped a minute or two to raise the steam 
higher, and again started slowly. The engine laboured, and had 
evidently no power to spare. In a few minutes, however, all 


we came to Salford Mill, twenty-two miles from London, where we 
stopped to examine. The cast iron flange at the back of the nave 
was broken off all round, and it was useless to attempt proceedin 
until the wheel was repaired. We accordingly left for town, after 
experiencing much hospitality at the hands of Mr, and Mra 
Newnham, of Salford Mill.” : 

It appears that on this trip the water was often taken 
from the village horse-ponds, which cannot have afforded a 
very suitable supply. ‘‘The water was sucked by the enging 
through a huge proboscis—one of Hancock’s caoutchouc hose-pipes 
40ft, long. It answered the purpose admirably, but reyuired 
much exertion from the workmen, whose zsal and perseverance were 
in every case highly pamwertie. A certain amount of the trouble 
about fuel was probably due to the large consumption. As the 
roads were heavy from the wet weather, and the boiler was a smal] 
experimental one constructed for much easier routes, the waste of 
fuel was very great. Taking coke at 401b. per bushel, about 25 Jb, 
per mile was burnt, and as next to no storage room for either coke 
or water appears in the drawings of the lofant, it was evident!y not 
suited for such a journey, It did pretty well, therefore, under the 
circumstances, and at apy rate satisfied Mr. Gordon, who 
expressly states that he was invited in his editorial capacity, and 
went for the purpose of criticising, and not as a friend of the 
inventor. In construction the Infant was similar to the Automaton 
but smaller. Both were covered chars-d-banc, of Hancock's welj. 
| known tyge, described in THE ENGINEER of August 17th, 1894, 
; The vertical cylinders were Yin, by l2in., working a crankshaft 
| connected by two chain pulleys with the hind whesls. The exact 
| cause of the withdrawal of these engines from the London streets 
seems a little obscure, butit is certain Hancock was badly treated, 
| in connection with them. by several parties, W. B. Patey, 
6, Rawlings-street, S.W., Ssptember 7th, 








NO ENGINEER OVER FORTY NEED APPLY, 

Sin,—As an engineer of considerable experience, but unfortu- 
nately somewhat more than forty years of age, I beg by your 
permission to be allowed to enter a protest against the absurd 
principle, which has lately obtained with municipal and other cor- 
porations of stating when advertising for an engineer that men 
exceediog forty need not apply. When I commenced my career 
in the profession, I was clearly given to understand both by 
observation and advice, that I must be patient and plod on, as 
an engineer was not considered to have arrived at the years of 
maturity until he was well advanced into middle life. In the dis- 
trict where I spent my early years, the superintendent engineers 
were mostly men of middle age and upwards, and when thero was 
a young man who had been entrusted with authority and control, 
he was often referred to when it was required ‘‘ to point a moral 
or adorn a tale.” There is much reason for this, as I believe most 
engineers will admit that before a man can fulfil the position of 
superintendent engi ffectually, and be competent to advise, 
design, and carry out work, he must have added to his 
knowledge experience. But by this I do not mean to say 
that all men are not competent until they are forty, but 
I do mean to say that in seven cases out of nine the 
engineer of forty-five is a far better man than he of 
thirty-five, and especially for the position of superintendent, which 
is the class of man that is usually required in those advertisements 
wherein there is a limit of age clause contained. The ridiculous- 
ness of this custom becomes most apparent when these bodies of 
retired grocers, butchers, drapers, and commission agents are 
about to enter upon an undertaking of importance in which is 
involved a large amount of expense and anxiety as to safety. ‘I'v 
whom do they go for advice under such circumstances! Do they 
go to those who are just budding in the profession! By no means, 
Oa such occasions they go to the other extreme, and call in tho 
octogenarian in preference to the septuagensrian, thereby showing 
that in grave matters they believe there is more security in relying 
on the counsel of mature age than that of youth. ; 

I have often been surprised that the various engineering societies 
have not given this yuestion their attention, as it places fully onc 
half of their members outside the pale of competition for the best 
positions that the engineering profession has to cffer. 

September 19th, 
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A GIRDER PROBLEM. 

Sir,—A girder of span s carries a uniformly distributed load of 
w tons per foot run, and being built into a wall at each end, it is 
calculated as a girder ‘‘fixed” at both ends. These ends are 
bolted to vertical cast iron stanchions built into the side walls. 
The reaction at each support is calculated, also the deflection in 
the centre of the girder, but the weight derived from the upper 
portion of the side walls built over the ends of the girder is very 
much less than the reaction produced from the uniformly distri- 
buted load over the girder. Now it is needed to know what 
amount of bolt anchorage to the stanchions should be provided, 
The number of bolts to provide an area at 5 tons per square inch, 
which would be equal to the difference between the reaction at the 
support and the downward pressure derived from the upper part 
of each side wall, would be more than the 5 plate of the stanchion 
could take, and it is argued that the ends of the girder would not 
lift more than the central deflection produced, and that, given a 
girder sufficiently stiff to have but a slight deflection, the girder 
could bs regarded as fixed at each end if simply built into the 
side walls, and bolted with, say, only two or four bolts to the top 
of the stanchion. . 

Will any of the readers of your paper give ‘‘ Eayuirer” a for- 
mula expressing the upward lift of the girder—that 1s, the tension 
on the bolts at the supports—in terms of the central deflection ‘ 

Sept. 14th. ENQUIRER, 





SELF-PROPELLED ROAD CARRIAGES. 


Sin,—I observe several of your correspondents—Mr. Arnold for 
one—still speak of “traction” engines as if they were road 
‘‘carriages.” A railway locomotive is not a passenger carriage, 
and there is very little doubt that a ‘‘ traction” engine which 
carries no part of the load is a foolish way of applying power to 
move a load along a country road. The tractive power of the 
wheel which propels depends on the weight put on to that wheel, 
and by putting the load to be carried on to a separate carriage ‘he 
inventor simply adds to the weight, and deprives himself of one 
great element of success, If engineers would try to design an 
engine of 1 to 4-horse power which could be put underneath an 
ordinary carriage, they would have solved the problem, Take an 
ordinary farm wagon: There is a large vacant space between the 
two hind wheels sufficient to hold a en engine, and 
one or both of those wheels should be u to propel it, each 
cylinder acting independently on its own wheel, and then it could 
turn ound in a very small space, G. A. Hata, 
Penithon, Radnorshire, September 17th. 
(For continuation of Letters see page 291) 








WEDNESBURY SEWAGE DisposaL.—Colonel W. Langton Coke, 
M. Inst, C.E., Local Government Board Inspector, recently beld an 
inquiry at the Municipal Buildings into an application of the Town 
Council to borrow £7500 for works of sewerage and sewage disposal. 
Mr. E. Pritchard, of Birmingham, engineer for the sewerage, 
detailed the scheme at considerable length, stating it to be on the 
polarite basis, and he believed it was the best possible at present 
known. In fact, he might say it was not likely to be improved upon. 
The inspector examined the plans minutely and promised to report 
to the Local Government Board forthwith. 





a 
a 











ES, 
& 
: 








| 





291 


THE ENGINEER. 


Supr. 20, 1895. 





a tn en Sd OS con 








Ae[10q Juepucdepur jo 4 3 JO ostead ut pom e]Zaqs v you yng 
‘soluedmioo eouBINsU! JO[I0q Jo s1e9UTZae JerYo pe]Ays-jfos Ot} aypasy nod 
pug puv jvaanol pewoeezse anof pvez uezjo 7 Avs 09 om qyuased 1g OX SIOHVUIII[L0G FPL 4OV}PUOO UT Sayur00 do suo1z00j1 fut jo snolosa0o 4 Tay 
‘ooUwINSsB JO [vos BurdnoiZ oy} uo ‘ueAS 4eq} ULY} sso] PUs—uNUUY sod | PUY ‘BNOAIOM FVGMOUIOS 481g 4B GBA | Z1UpE Ajoe1y J ‘peljeo-o8 10;0edsu1 | 
49]10q Jed ‘sgy se MOT SB JF UOToedsut [nypeoU [Te TAIM PEANUT SIOTIOG IEG} | Je][10q Jo eyo oY} Aoy doys Zurz0010 330] Ajyuvzonjer A10A Oy ou BY | 
easy p[noo Aoq3 siesn seTiog Buyje, punor jueM seruvdm0o eouvansat | : *[susn 8B 31838 Jou | 
J9]10q Jo s,UeFe FaryN0j og} e0joq [Njsse00ns L0A sea ‘JoAcI0M { KoryUE | PIP SULZa0 043 7 [peed neal A eked ag uozstd 04} 48¥y pomoros | 
yooy UMO SIq UO eoUCLIedxe jwoRowId sivot {7119 10A0 peg s¥y—AOZOOIO | PUB OZUT Pap Ajjenzow ‘sepuy[4o w Jo T10;}0q O43 0} d¥y JoOzwA OFSEMA 
pu 10344 ourSue ue Ajuo—jzu¥aJ08 ofquing nok 4Uq4 ORs & St 41 YZnoyye | B Sarxy ut ‘oym Joatip eursue davgs A10A & JO 408z Og} JO OU sputUIEs | 
‘eoueqsIxe Uy UU B YORS st C104} AUG} 3,U0p [ ; ¥0oq uMO SIG UO 104 | 4] ‘“FaIywos AojI0q oY} Jo yavd JO oye/d-soj10q ¥B Bur[14p Ajjenjow sem oy 
-oedsut Joy evur19]10q yUepuoedepuy UB se UOsIed B YoNs Jo Avo JoACT Om 4Bq} | VEYA MOU you pip aopoodsur seHxVMAe[I0g B 4¥q} eOUSLIOdxe UMO sIq 
41 S| MOY ‘yuepuodsers00 seHxBUUIE]I0q UvUIeI0y Inok fq peuorsonb st erg} | WOsy sedoad OY UEYM JoRO[O v Og 07 449NO ,,OUTA[VYD,, JO 10930, OF 
j[ ‘seuiZae pue siojiog Suryiom puv Sarxy uy paouctiedxe 1030010 10]10q “Buses 
PUL ouldue uv ULGy sso] [[MS PUB ‘KUO 10334 OTISUO UY UBG} sso] Te] SMOTH | [IS ST J80}N00 OG} 4¥q} JoquINU yuoIIND amok Aq eas | 4nq ‘ c0z0edsur 
Aep yuesosd oy} jo sex¥eUIIe[I0q v szulod esey3 [[¥ 0} eoMeIEJOI WIM AO[IOG JO GOWO 04} 10j 10338] OG} JO ssoUZy [eIOeds Jo UOTyseNb oy} 019308 04 
dems q U0 019311 003 pus ‘eouwmnsse aozjoq | TOWNS ded OABY P[NOM , LOYVUIO[IOg UBMEIO,T ,, PUB, JOYwUNIOETIOg ,, JO 
ao Yonu 004 AJor ‘ona @ se ‘szeen pu somo JeT10q qvq} Joey oT} qt 810}}0[ O1}SIOZOVIVTO OM} OF} 10}J¥ JOpBE] JeMII0J ANOA 4q4BN0N} J—'UIS 
petdnoo ‘m0yy jo eS1eyo ut esoy} Jo ssoussalorvo puv oouvioast ‘s3a1444 044 
“OdJ9p ‘JUSMOEZeUBAIsIML Jo 4[NSe1 OY} UOZJO GAB Po|[Bd-08 S}UOPIOO’ JOTIOGg 
‘ulveys ernsseid-qzIq 
dJepun Zaryiom pue paddinbe Ajjn} ev Aoq} ueyA sso, qonut ‘4801 48 
WeAS B1O[I0g wa¥E}s Zayoadsaz 10j suoreoyipenb juroadsa siq oes 03 [rey [ 304 
‘peaoidur yonur st JoxeUIJe]10q eFs10a¥ oy} ‘UOMONA}sUI JO SUBEM 10430 
PUB s[OOyoS pavog jo yUeApPe Og} 471M 4¥q3 og Avur 41 pus ‘oSe siv0ek Aue | 
eowfd 4004 81q} 4¥q3 ‘AIG ‘f1UIpe | ‘poJUeMap sem [ YFZn0y} sv om 4B 
poexoo, Loq3 ‘oxy ‘sodned puv ofns 4PM JO[10q OY} JeA0 UeM | [yan Apva}s 














*“IVHQ C10 


“TI9T toquieydeg ‘yormumorg 4804 
*Y10M OSPiiq Ul CAs pozs9} JOAOU O1¥ BJOALI PUT 
‘sXep-e-mou e[qissodu st Sarg} Jo yaos yey} [Ty ‘qof poo & opem pus 
‘ar gud sem 4oaLs uol! 31q ¥1}xe UB UN} pas ‘yno0 peddigo 10 porem 80/04 
ey} ‘4nO uSexe} }I PYY eM eNO UO OMIBO OM UOEYyM Os ‘und Zuo] eq} UI 
0140013 OA13 03 ens OJ0m 4Nq “4814 48 4434 e10m AoW, ‘ut poddod sem euo 
P¥e] B UOT, PUY ‘UL JOALI WOIT UB 40] 0} [NOJ 003 EMD P[NOM se[Oy “4s10M 
10 980q 8}] OUOP p¥Y 4JUp Oy} 10338 paw ‘enz3 ozInb peyound sfvmje you 
Qreuea pynom 41 4eq3 Os ‘ureZe dn eanssoid og} 403 paw ‘3481, [[e ORCA | OOM S9zB[q ‘SeTVYT, C4} UO FIOM 489q O44 UI posN s}OATI Pwo] USES CABT 
0} WOT} P[O4 ] USGA £389} W9Eq Pq J9[10q ON} 4¥q} Bop! O44 YIM JOAC] | [ ‘seUO p¥e| PUY 0} A[puooes pu ‘seNO os00] PUY 07 481g ‘1OTIMIBY B 4B 
duind 043 03 40] ueq} Ao} pus “qi QGT peye[ndys oq} yovor 0} peSvuvm | 1940 oud svm yoats Az0de {'q/ Zl 10 ‘QOL A[UO polsa¥o s10]10q xoq plo eq, 
fey} [Hun Sunvoms puv ‘Zayvems pus ‘Buryiom uo yuem duind oy} 48 | ‘YOM OULIVOI UL s}OATI 4803 03 JoMIMIVY B posn sXvmle om Avp Au UT 
ueml 300148 64} 4NG ‘peqovel s¥M gout oIvNbs sod ‘q[ QT WeAe e10J0q TI¥OS | *esN OU JO 07441] JO SI JOMIMBY Og} pus ‘s10481[q AUB J0ACT 
Aioao 4soulle 48 poxVo, pojsa} eos 03 uodn paleo sem | JO[I0q 4SIy O 018 E19} Pus ‘[o0}8 Jo OpLtU Orv sieTIOg SX¥p-"-MONT ‘ues Eq 40U p[NoD 
*199MIDde | 41 4IN0G} COU Ww 41 puNoj JoUIMIBY EY], ‘1040384 eoUSNbesUOD OU jo BUM 
we jo uorstazedns 043 sepun ydeoxe ‘siexeusatiog Aq ouop Ajsedoad | 47 ‘arg Aq ‘arp ynoqe eoujins & peq pus ‘ozeid ‘m2! w UL yorq3 ‘UL’! ysommye 
Ajorvr si 4t ‘sxoT10q Barjys0} Jo 10xQVUI ON} UT ‘UIBsy ‘s}UEMIYSI[Quyse | SBM 47 = "YJO 20381[q 04} peddiqo pue ‘sem 41 36g} TIIY 03 JBa[0 41 epya 
Saryvursejio0g ysaBre, oy} Ut ueAo pesn sautqowmr Sarqound plo oq} 4Nq | ‘AoouUMOT Bujoq you sv yt UMIEpuCS 0} poeysiM seseyosnd og, 
Barqjou sem e104} UOyM “OLASIP SIG} OZUL OANzORsNaBaT paAocIdut SIG | oq} UO 10}81[q EXIV] BW pUNOJ [ ‘IOOUIMO'T SUM XOQ-e1y ETT, 
yO 481g AoA 04} BZatonposzar yo oanseajd oq} peq | pus ‘Farywnse[10q 
Ul JOWOJaI 4VaIB 4SIG OG} SBM ‘aAoIiog [| ‘UOSTIBPY [eLUe(] O38, i 
“A[978| 
qnogse Yona os pavey oAvq om 48q}3 Sd UIvas snoliezsfar esoq} yo Auval 
toy ‘uorurdo Aur ur ‘ejquiomsue ere Aoqy, | S}jlp [enzo e30q} ‘GO ,,) 3431 
I18 98q3 ovat 4y1up A——-q 04} 3,00mM puy,, “ziA ‘oBen3ue, wmadeumnig 
eind ut out 03 poder eq pus ‘ioyeUtIe[I0q wmBqZalIIG v 0} yOoJOp BIG} 
qno Zarjuiod s9quiemel | + ‘oures 04} Opis}no jo p¥azsur 8oz48[d oy} UseMz0q 
Ajlxe39900 SJOALL JO MOI GUO JO OPIS 480Ti8| OG} YPM WBS B Batms0; Udy} 
pus ‘sjeatr ‘uj Ajuo jo 4101p 03 ‘epis 10430 04} uo ‘u § pave ‘eprs euo uo 
aeqouretp ‘ui } ‘Afouen ‘A[u0 oze/d & Jo opis eao WOIy sajoy yoAts Burqgound jo | 


| 


ew ssed pus yoodsur 0} ur pol[¥o Zateq o8e sivek sequieulel | 
-9M103 ‘SNOLI9s SVM 19}81/q 64} SOMIMETIOG 
‘UL 19}81[q ©G} CALIP [[IM JoULMIYG 8 yng feud} JO SarjoIIBA OUG UeOMj{Oq 
OPVAIMLIOsIp yOu p/noo pus ‘yeep sfem[e ore soHxBUIE[IOg ‘qon0} eY43 Aq 
40q panos eq} Aq you punoy 10M o80q} pu¥ ‘s10481/q 10} sozuid 480% 0} pos | 
SBM JOULE OY], ‘41938114 0} 4d er0ul oy} TOI! OY} 10940q Oy put ‘104811q | 
0} O[Q¥I[ SI UOTE MON ‘OIE JO epeu sAeM[e e10M Si9TI0q Sfp JOp[o UT 
*8}9(X0 JoZa0] OU posn SBM JOMIUIVY 64} qoIGM J0y osodind 
OY} 984} 40ORy OG} JO YuBIOUR 4]/¥30} ore Aon} pus ‘sozuid Ba1ys93 103 posn 














uv Ajo st eY—j 10]10q © ynoqe Mouy oy S3I0p 4VqAA,, ‘Youq Au pulyeq , coud oy} sox¥z JoMUIEY OTT, } 
es 0} pavoy o10om ‘mouy | ‘10348, 04} JO a ‘1OpUCSU JO[IOG puY | UV) UOT v YM pUL JOMIUTBY O47 JO BONzITA O44 YnOgE 4/6} ON} [[V¥—‘dIG 
wt 


"HHONDIG ‘ff 'SVHD 


‘esUISUOU SI S1O[IOG Burpunos ur 41 441M Op 





"HIT ‘3deg “NN ‘aopuory 
*mieqeXs O44 YO’ E01 Butmouy Ul poezses0}zU! oq Avm 


oy szuepuodsesz00 anof jo Aue 03 0804} ureidxe 04 Addeq oq [eqs 7 


*aorjoodsar y3u01043 Surmoyls Jo vq} sepiseg ‘seduzuvape que 


-y10duit J0q}0 [ereAes sossessod paw ‘mozshs ,,840A\'T,, 8B UMOTY SI SITY, 





“STOOLS NO#Y/-LSVI NFIFIMLIA NOJLIIS SSOII 


L q 7 — ee 

















*8038[d 043 Burqono; ysnl 


syZolIq Avjnostormes Aq poddeo st ]/em UOIsIAIp 04} pus ‘se[pp¥s 10 8[00}8 HOI! 


4880 0019} 10 0M} UO 87804 JO[I0g EU, 
‘umoso | 44ea0 ysoms yorqm fq sony Satping puv sojiog v Zaraoddns jo poqjyem 
*0,081300 | Pedocaduay UB JO 4O}0H8 B OBO[OUA | pus ‘Mmouy s1ozodsut [[v 8B ‘o;quUoToe[qo 
¥ 10j opem euldus oe[quzz0d [wuoIdeoxe uv 410J I9[I0q EaToUIOD0| OB18, A19A | YSOUL OAV S[[VA SOT], 

‘you sour | J2[10q B 
*3J9] ©q [[t@ eovld worjog vw pus | 970UT ,, si0qoedsuy Ao[10g ,, UO YOOM 48B] JO Oforzav ANOA 04 


6q 0} eMI¥O JOMIMIBG 4} MOY MOU you Op A[[eNyo UOWeI0NE yUOseId eq 
Ayoqsdoad oq} 98 3ou prnoo 7 10334 oulBua ue A[UO se yng ,,"40}3g Ouldaa | J) UO eq, 
oes ooo COLL 1‘ an - my 
oz “1 wee”! az ys) Bh ost os) ™t hyd | aor" | 1 \loet 41) | 
OS'S TE"l ree Vee 9y it | Bowes esst ‘| | |\ev9's | | | aor oLol's 
A WII!) AW AWA W | A w A W || A "| A Ww 
| | | | 


*MOlA 0} posodxo st qour [etoysedns 


*8]801 4 oI" UO s[[BM OY} Zaraoulel 4NOqzIM 
jo uorjoedsar yS3nos04q3 v Suryeu jo Aquqyssodany oq} 0} 1ojor nok 
uL110JO1j —‘"UIG 


*SUOLOAMSNI UATION 





(06% 25nd wouf panwyzuog) 
‘SdOLIGH FHL OL SAALLIAT 








*eAOG’ PUNO] eq [[I YoryM ‘stq yo doo 














Ul PoxB[nge, sey oy YOIUM szuoUZedxe jo JequINU ¥ ope YYWWG 
‘aN ‘odid 4se(q pues Aouuryyo Jo uli0; 4s0q ON} UIBIGO 0} AOpIO Uy 
*OATSA 813 Bupusz00u0D Aes 03 o1OUI CART 
[feys OM uolssorduy Aeqjouse UY ‘4801 0} OUIOO souTZUe O44 [IWUNn 
uedo uyeurer seatea 043 ‘ poforysep 8} oulZue oy} jo Bujuunaz on} 
4q uyor9y} posnvo uINNoVA oy3 pues ‘4800 UT¥O4S 93 04 pozyIUIps BT 
‘exoqdsouly’ euo posoxe you seop qoOIyA jo einsserad 049 ‘urueqg 
*107B[NBer ure048 O74 
JO Batsopo on} UyIM Apsnoouvynuys pus A[[soyyeUI0yNe UoWeI0d0 OFUT 
OUIOD BOATBA T8048 OUT, ‘edvose soop 1098Mm poddery Aqorzeqm ‘poms0y 
ATls01ysuI0yNe st OSessed poxtunypUN ues 48g} peyoNs4sMOO Os IB SOATCA 
S{Y ‘sULOOIEAO Ueeq WIFUIG ‘apy Aq seq AQNOLZIp stqy { srepuy[AoO ony 
uy peddezy 10484 03 ¥00[q e4ynjosqe ue u10y Lou} 483 81 soulsue 
jo sossefo qe ‘Aes Avut om ‘uy soarea uogstd 491m Aq moygp ogy, 
*pe79y 88M OU 481g O43 eoUlS BIBOA XIS 
AOU 8] 4L pus ‘FIOM OATJOULODOT JO WIIG ‘WW MA “AI 4q peudisep 
Ajpejoods ueeq eABY SUIZUe SIy} UT pasn SeATVA UIBE4S OT]eUTOING 
oq} pus searea uoxsid ey, ‘pesworour AyI[Iqeuanp Aley, eoueY pus 
‘peonpea A[qviopysuoo s1 sy1ed SupyIOM O43 JO 1809 pus 1BOM OT} ‘CATBA 
sse[UOTqolay @ A[[eoryowrd sy CATA UO4STd On Be { SATeder Jo OSe1INMIEp 
PpUs 4809 O43 ST [BOO Jo BalAvs 07491] B Ug, COUBIZOdUTT erOUL YonuUE 
jo 1oyyeur y ‘AvMiTer @ Jo BalyI0M on3 Url UlOy] [[eUISs @ AfoATyeIed 
“W100 SI [ONJ JO 4800 OY} 4Vq4 ONS, yUDD0T B UT 4YNO poyUtod OMA 
‘S6LG00- ‘SeOUy Ut 1v0M O44 {*Z0 GOG-g SBM JoputTAD YOwS 10; BOATCA 
ey} JO 44SIOM Ul ss0[ O44 UNI sOTTUI COO‘OT 410Ae40,g ‘seulZae 19430 
ey3 jo Aue jo sseoxe UT O1OM UNI SO[JUL CYT, “S8BlO OUTS OT} JO 
SeulZUS IOY{O UBYY Sse, OT[UL ed “q] g),.g 81 pus ‘Bujuuns yq3] pus 
dn 3uy9481] 107 posn [soo oy} sopnjouy siqy ‘ epur aed ‘q] ¢.Gg BBA 
SYJUOUL XIS 94} AOZ OT[UL aed jeoo yo uoWduInsuoO oBe10A8 oY, 
*SOBBTIIBO CATOMY 
BuZe10ae super, oy9 ‘qyMOUL Jed se[IUL GTgp JO OBeIOAe Us ‘soTIUL 
ULI} OG8‘8G UWB 41 AequIeoeG 4STE Bulpue syyuoU xs ey} Bayan 
*sy[nse1 poos AI0A UEATS SRY pu ‘YsINqUIPy PUB o[SBOMON TOeM{Oq 
SUIeI} SSe1dxe OY} POYIOM ‘ss¥Bl[O OUIBS O44 JO SeUIZUO 4yZIe J0q}0 
Ups pus ‘PEST ‘Gorey Ul YOM 09 4ueM oUlZue sq, ‘petederd uceq 
OABY SSUIABAZUO INO YOYM Woy SPajMBap 441M Sn poysturny ATpury 
Asoqzinoo pensn sig 44IM sey ‘ysenber ano 4% ‘[[opsOA, MOSTTAA “AI 
‘aaTea opts Areurpio on : pvoxsaT posn sy eaTea Uo4sId 
ou} 9843 Sujeq uorydeoxe oyy ‘Twjep AxoAo Ur oUIes ey} mO1;de00x0 
oUO YIIM ST OFBI4SNTT] Mou om oUTZae egy, ‘ABMITeY U104seT, -TAONT 
oy} JO 4yuepuSzUIZedns eATOUTODOT ‘TTepsIOAA MOST ‘Ay Aq ‘pvoy 
-8048x) 48 4[INq pus pous{sep ‘soul8ae r0eBuessed ssordxe jo ss¥lo B 
| Peqitosep pus pazerysnit om ‘EEgT ‘10q0900 431g 04} JO oNss] INO NT 








| “Joya Zatpuy Joy por Zuyuyarp wee posn ‘Byaq [ezeq ey} Jo B AO}F [[OPSLOA\ WOSTTAA “ATT 0} pIzqapur ov om pave ‘aL0oy WBIseIP “'AVATIVY NUALSVA-HLUON AAILOWNOOOT SSaUdXH 








oo2g * 1 | 





ces € | 
A “ 








MeOH wasoy 
yrsembuiys1) 
psojsjnuu 
uaybusppim 
sojpburpyoy 


voy 
4 
u 





LL jet eer epee 
+ 


pa et ert t 
{ b-} -Seeuee 




















+1 ae ae ee 
See 
> T bat ee 1 
ee ne ec | 
a 4 ic +++ ++ —p—p— 4p Tah Se 
6b OS See ah oe 4-4--|--|--'- -b -p-4--- -} -¢- Je -b 4 ae ded Ls 4j- 4- -- -L-b-4 4 + a Oe 4--j--} -b-4-4 l--} -+-4-4 Eat 
o-f ++ + = es ee oe Pe 4 watt - 4 — $—p——4—- +--+ fF, | st 
st +3 ie hats deapote de Pe ee i | oS ee $ a4 = dm of boda dole ob baad toabiebab ada d t 
° —_______. : 
© Sea Oat om ow a1 oo se oe au oe cya oc 29 
it 
a ys 708 f0 a4juee wots doy add iseyq yo zybray 
a yide™ 03 adid ys. Aouunyy Sf s Ps 77¢ 
ay (oy ISE19 $67 YD SI J2 MiOTIOg 0) Pappe jauury pasuT “ “ cy ee = 
S gill « Yew « «4 « OG “ioe . fe ‘ o « “4 ‘ GZ Z ------------ 
2 y 75 err 26 AOOG $0 24}UB2 W044 ybinzy 0; adid SED tb 5 Fouusnyy YIM WNBA abevary = — 











yINOw Poom 
yinowpoomy, 


oy2un 


u 
abt 

















NOTILOV Udid LSVIA OL GVOU FTO SNOILVIAY 

















ounjsoy 1807. 
yrysquayeg 


eH Su0sisso, 
woyourr Seeymoy) 


vowounr wasg, 
woyounr J 


buigig uaa 








YNIMOHS WHVUYOVIG-AVMTIVY NYUALSVAE-HLUON 


292 


THE ENGINEER 





Sept. 20, 1895, 





—— 
—_— 








EXPRESS LOCOMOTIVE, NORTH-EASTERN RAILWAY—CROSS SECTIONS THROUGH SMOKE-BOX 





(For description see page 291) 
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inspection pure and simple. The late Sir W. Fairbairn—no mean 

authority—discountenanced boiler assurance, but encouraged real 

and unadulterated boiler inspection. JoHN Swirt. 
55, Stanmore-road, Birmingham, September 18th. 





EARLY GREAT WESTERN LOCOMOTIVES. 


Sirn,—With reference to Mr. Shewara’s remarks ia bis letter in 
your issue of 13th inst., I would direct that gentleman’s attention 
to Wood’s “ Treatise on Railroads,” 3rd edition, page 352, where 
he will find the following passage :—‘‘ On the Great Western Rail- 
way, which is made 7ft. wide between the rails, and on which Mr, 
Brunel proposes travelling at a higher rate of speed, he has made 
his driving wheels of a larger diameter; and the Messrs, 
Hawthorn are now constructing an engine for that railroad with 
driving wheels 10ft. in diameter, calculated for a speed of forty 
miles an hour.” 

In the same work, in table No, 2 adjoining the same page, will be 
found fall details of the Thunderer and Hurricane, the latter being 
the engine referred to in the passage above quoted. These two 
engines are the engines No. 16 and 18 mentioned in my list on 
page 239 of your issue of 6th inst. I also beg to direct Mr. 
Sheward’s attention to Mr. Clement E. Stretton’s book, ‘* The Loco- 
motive and its Development,” 3rd edition, pages 76 and 77, where 
he will find a diagram of the Hurricane, with a description and 
particulars of that engine, and of the Thunderer; and also to 
Whishaw’s ‘‘ Railways of Great Britain and Ireland,” where he will 
find all the dimensions cf both these engines, There is at the 
South Kensington Museum a framed drawing on view of the 
10ft. wheel engine as it was in 1838 when finished by Messrs, 
Hawthorn, 

Mr. Acworth also, in his ‘‘ Railways of E2gland, pages 353 and 
354, gives details of the Thunderer and Hurricane, and records the 
fact that ‘‘ the Jast end cf the Hurricane was in very deed that 
the boss of her 10ft. driving wheel was used as a counterweight to 
balance a coal crane outside Swindon S:ation.” The Hurricane 
was at one time nicknamed ‘‘Grasshopper,” which is also ex- 
plained by Mr, Ackworth, who, in a footnote on page 354, makes 
this remark :—‘‘ Mr. Dean, the reigning monarch at Swindon to- 
day, to whose kindness in this and other matters I am much 
indebted, suggests what is undoubtedly the true explanation of 
this third alias of the Hurricane, namely, that it was a ehed nick- 
name. It was, at least, an obviously appropriate one.” 

By the men on the line the Hurricane was said to have gone 100 
miles an hour. It was tested at just eighty miles an hour. The 
engine was altered several times, and the boiler was placed above 
the axle, but it never was any other than a practical failure. Mr. 
Sheward is quite right—the 10ft, wheels stood in the shed sidings 
for many years. 

I have large scale drawings of both the Thunderer and Harri- 
cane, photographs of which I shall be pleased to forward shortly 

for illustration if you can spare room for them. 

The sketch on page 249 of your issue of 13th inst. is very 
interesting, but it does not represent either the Thunderer or 
Hurricane of the Great Western Railway. It is a sketch which 
was made at the time when the patent was taken out in 1836, but 
not of the actual engines as built by Messrs, Hawthorn in 1838, 

Since writing to you last week I have been in communication 
with Messrs. Sharp, Stewart, and Co., who tell me that in 1888 
they delivered three engines to the Great Western Railway Com- 

pany, and in 1840 ten engines. Those delivered by them in 1838 


were the Lion, Atlas, and Eagle. The dimensions Messrs, Sharp, | engine was quite capable of 





Stewart, and Co. gave me agree with those embodied in the copy 
statement [ forwarded to you last week. 
27, Bank-street, Dundee, 
Saptember 17th. 


D. H, LitrLesoun,. 





Sir,—In reply to Mr. Sheward, the Hurricane and Thunderar 
were constructed from the designs of Mr. T. E. Harrison, of the 
Stanhope and Tyne Railway, by Messrs. Hawthorn, Newcastle on 
Tyne, in 1838, He is correct in saying that the wheels of the 
Hurricane were for a very long time standing about. Mr. Wilkin- 
son, iocomotive foreman at London, saw them. Then there was the 
Grasshopper, which was, in fact, the rebuilt Hurricane. Can Mr. 
— throw any further light on the subject of the Ajax and its 
wheel ’ . 

Mr. Wilkinson, in 1847, remembers it standing in the repairing 
shed at Swindon, where he was then employed. It had the boiler 
over the axles in the usual way, and 8ft. disc driving wheels, D es 
Mr. Sheward remember it ’ 

With reference to Mr. I. W. Boulton’s letter that if some one to 
be relied on did come forward and give all the truth, some would 
favour different families, and he would be contradicted just in the 
same way. There is a case in point, for Mr. Stretton has done 
more than any man to preserve the correct locomotive history, and 
has even offered to present a public collection. 

Yet no one has been more contradicted by people favouring 
different families (note the “ Bury” controversy). Your readers 
will see that if a man has a vast quantity of locomotive history and 
records, the fact that he knows more than others will lay him open 
to contradiction from those not so well informed. It seems so with 
locomotive history as other things, HENRY GREENLY, 
London, W., Sept. 16th. 


RUSSIAN ORDERS FOR LOCOMOTIVES. 


Sir,— Under the heading ‘“‘ Railway Matters,” in the last edition 
of THE ENGINEER of Septamber 6th, it is stated that ‘‘the Russian 
State Railways have given contracts to the Hanover Engineering 
Company and the Schwartzkopf Company, cf Berlin, for the con- 
struction of 190 locomotives, the former firm being entrusted with 


For the sake of truth, and as English makers have also been 
invited to tender, would you kindly rectify your statement as 
follows :—‘‘ No Russian State Railway has given an order for loco- 
motives abroad, only the Russian South-East Railway Company 
has ordered thirty-nine locomotives from Schwartzkopf, Berlin, 
and the Wladicaucasus Railway Company—chairman, M. S. de 
Kerbedz, who was a Russian delegate at the last Railway Congress 
in London—seventy engines in all from the Hanoverische Maschi- 
nenbau Anstalt and from Henschel and Sohn, Cassel. In all 109 
engines, of which eighty-nine are eight-wheel compound freight 
engines of the Russian normal type.” FELIX FREDER, C.E, 

42, Moika, St. Petersburg, 

September 12th, 


LONG RAILWAY RUNS. 


Sir,—With reference to your article in last week’s issue on | 
‘Long Railway Runs,” the following notes on the steaming of 
locomotive boilers for long periods may be of interest. Six years 
ago I was engaged on some experimental locomotive trials in 
France, where the fuel used was entirely briquettes. With these, | 
unlike what one usually — in England with coal, the 

auling an experimental train weigh- | 





ing 240 tons a distance of 100 miles—over none too good a road— 
and back again, without any trouble being experienced as to dirty 
tubes or "* bird’s-nesting,” or clinker on the fire bars ; in fact, the 
amount of clinker was often so small as hardly to be worth pulling 
out of the fire-box. 2 
On another occasion, when a passenger by the ‘‘Sud Express 
from Paris to Madrid, I noticed that from Hendaye—the French 
frontier—to Madrid, a journey of sixteen hours, the same engine 
drew the train without once hooking off. The fuel used was 
briquettes, of which a fresh supply was taken in at Burgos—about 
half way—where also another driver and fireman took charge. 
Fairacres, Oxford, Saptember 16th, H, R, bE SALts. 





THE RAILWAY RACE, 


Sir,—I have seen in several papers, including your last week’s 
issue, an announcement that the British speed record has been 
beaten by a train on the New York Central Railway. I have not 
yet seen it pointed out that even if the American figures are 
correct down to the odd seconds, they do not come up to the 
British record of 63} miles an hour from London to Aberdeen. It 
is claimed that the American train maintained an average speed cf 
644 miles per hour for the run of 4364 miles, from New York to 
East Buffalo; but this is calculated from the running time only, 
deducting stops. The actual time occupied on the journey was 
414 minutes 27 seconds, which gives an average epeed of 63°18 
miles per hour, or less than that of the British train, when calcu- 
lated in the same way. 

The gale of wind which is mentioned I suspect to be the breeze 
felt by any train running at sixty miles an hour. 

Lianelly, Sept. 14th. 


Sir,—Mr, Daniells, of the New York Cantral Railway, in com- 
municating the result of a special experimental trip on that system 
from New York to East Buffalo—4364 miles—in 414 min. 27 sec., 
claims for his 'ine the honour of the world’s speed record. Most 
of the English newspapers, instead of working out the speed and 
comparing it with our recent best trip between Huston and 
Aberdeen, have foolishly accepted the claim of Mr. Daniells. 

If reference be made, however, to recent issues of such a 
technical journal as THE ENGINEER, it will be seen that on the 
night of Thursday, the 22ad August, the London and North- 

estern 8 p.m. to Aberdeen ran into Carlisle Station, where the 
London and North-Western system ends, at 12.35 a.m. The 
distance is 299} miles, and the time taken was 275 min.—including 
Crewe stop. ‘This works out at an inclusive speed of 65°29 miles 
per hour. The New York Central Company’s 436) miles in 
414 min. 27 sec. works out at only 63°17 miles per hour. So the 
old country is not beaten yet, and the London and North-Western 
record still remains. Our train was much lighter, it is true, but 
our gradients very much worse. 

Mr. Daniells also claims the Empire State Express as the fastest 
regular train in the world. A comparison of the running of that train 
with the 8 p.m. from Euston to Aberdeen—September Bradshaw— 
will show how absurd such a claim is, 

Saptember 16th, P. 








Accorpine to a recent Reuter’s telegram, a fresh 
naphtha spring has been — at Grozny in the Terek territory. 
The jet is of immense height, and will discharge nearly 80,000,000 
pouds of naphtha daily. 
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LOCOMOTIVE 


MR, C, BROWN, 
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LOCOMOTIVE STEAM CRANE. 


Ix our impression for Dac, 14th, 1894, we illustrated and 
described a locomotive steam crane, made by Messrs. R. and 
W. Hawthorn, Leslie, and Co,, Newcastle-on-Tyne. 

This type of crane was invented and patented in Germany, 
but not in this country, by Mr. C. Brown, of Bale. The 
accompanying illustrations represent the leading features 
of the crane. Fig. 1 is a sectional view through the whole 
engine, Fig. 2 i3 an enlarged detail. There is a constant 
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pressure of steam on the top side of the piston. Tomake the 
Piston move it is only necessary to admit steam to, or dis- 
po it from, the underside by the valve and hand lever 
shown, 

In the crane as first constructed, in order to moderate the 
rate of movement of the piston, water under pressure from 
the boiler was conveyed to the owe side of the piston 
through the two pipes shown at each side of the cylinder in 
Fig. 1. It has been found, however, that the pipes were un- 
necessary, and & few small holes drilled in the upper end of 
the cylinder suffice to admit the steam. 

Messrs. Hawthorn, Leslie, and Co. have added a small 
Brotherhood engine gearing into the edge of the turntable, 
80 that the jib is swung by power instead of by hand. This 
has been found necessary for handling heavy weights. 

The crane is very ingenious, and is growing in favour in 
shipyards. We saw one at work recently in the Elswick 
shipyard, lifting and moving plates, which it did with great 
ease, rapidity, and certainty of movement. 








On the line of railway from the heart of the city of 
Marseilles to the necropolis in the quarter of St. Pierre, 1°86 miles 
long, 2394ft. of which is a tunnel, fireless locomotives are employed. 

hese consist of a cylindrical receiver, charged with warm water 
at a maximum pressure of 227°51b, per square inch, At the end 
of a run, says the Railroad Gazette, this drops to from 43 1b. to 
71lb. The water is then reheated to 203 deg. C., corresponding to 
227°5 lb. pressure by steam from the generators at the contral 
station, The cylindrical warm water receiver is 10ft. by 3°8ft., | 
holding 550 gallons, and about 21 cubic feet of steam. The steam 
from the generators is equally distributed throughout the warm 
water by means of properly arranged pipes. It is condensed, after 
being used in the cylinders, in a Sondonene over the receiver con- 
pgs of 1154 tubes representing a cooling surface of 538 square 
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THE IRONWORKS OF THE SOUTH OF RUSSIA.* 
By Grorce KaMENsKY, Assoc. R.S,M., (St. Petersburg. ) 
(Concluded from page 242) 

THE following are descriptions cf the six existing ironworks of 
the south of Russia, taken in order of their geographical positions 
from west to east :— 

The Gdantsejisky Works of the Krivoi-Rog Company.—This com- 
pany was formed in 1880, at first with the sole object of working 
the iron ore deposits of the Krivoi-Rog ; but owing to the accumu- 
lation of a Jarge stock of comparatively poor ore, whose sale was 
almost impossible under the existing economical conditions of the 
district, it was decided to erect furnaces for smelting the poorer 
ore raised at the company’s mines, and containing only about 
50 per cent. of iron. This is the only works in the South of Russia 
which restricts its operations to the manufacture of foundry pig 
iron, which it sells to the foundries and machine works of the 
southern and central Governments of Russia. 

Tbe works were erected in 1892, and consist of one blast furnace 
60ft, 6in. high, with a diameter of 15ft. 6in. at the boshes and 
7063 cubic feet capacity, estimated to yield sixty-seven to seventy- 
tive tons of pig iron per diem. The blast is supplied by four 
tuyeres 4in. in diameter. The furnace is not cased with iron, the 
outer walls being composed of ordinary brick tied together by 
hoops of iron. The slag is run into moulds and conveyed in bogies 
to the cinder heap. There is also a small cistern for granulating 
the slag. The temperature of the blast is 600 deg. Cent., and the 
pressure 6‘7in. of mercury. The blast is heated by three Cowper 
hot-blast stoves 59ft. high and 21ft. in diameter, with a heating 
surface of 40,904 square feet each. Each stove works two hours 
on gas and one hour on blast. The works make their own coke 
from Donetz coal, brought from a distance of 265 miles. In 1892, 
6385 tons of pig iron were produced ; in 1893, 20,450 tons ; and in 
1894 about 24,200 tons. A second blast furnace, with a capacity 
of sixty-five tons to eighty tons per diem, will be blown in towards 
the close of 1895, and then the tutal capacity of the works will be 
nearly 50,000 tons of pig iron a year. The works employ 120 
men. 

The Dnieprojisky Works of the South Russian Dnieper Metallur- 
gical Company.—The Daieproffsky or Kamensky Works are 
situated on the right bank of the river Dnieper, twenty miles from 
Exaterinoslay, and cover an area of 253} acres, These works, 
which were opened in 1889, were founded by the Belgian firm of 
Cockerill, together with the Warsaw Steel Company, who trans- 
ported their entire plant from Warsaw to the Daieper, with the 
object of making steel from Krivoi-Rog ore instead of from im- 
ported pig iron as had previously been the practice. The company 
possess their own iron mines at the Krivoi-Rog, from which they 
raise about 65,000 tons of ore a year. The ore is transported to 
the works by rail, a distance of 107 miles. Besides this, the com- 
pany own manganese mines, from which they raise about 40,000 
tons of ore a year. The ore is dressed at the mines, where there 
is a washing plant capable of turning out 32 tons of clean ore con- 
taining 40 per cent. of manganese per day. The mines are situated 
80 miles from the works. In 1894 the washing plant was enlarged, 
and is now capable of yielding 300 tons of dressed ore aday. Lime- 
stone to the amount of about 50,000 tons is chiefly procured from 
the Donetz basin at a distance of 164 to 189 miles. The works alco 
use about 50,000 tons of dolomite, from which they procure from 
Chasoff-Yar and Kramatorffka on the Kursk-Kharkoff Azoff rail- 
way. Coal is brought from the Donetz basin, a distance of 204 to 275 
miles. In 1894 the works became the proprietors of coal mines at 
Almanzoi, and formed a special company, with a capital of 
6,000,000f. for exploiting them. The coke used for smelting the 
pig iron is manufactured at the works, where there are 152 Copy é3 

stoves arranged in seven groups of 18 to 20 stoves each, and capable 
of yielding from 80,000 to 90,000 tons of coke a year. Besides this, 
the works receive about 70,000 tons of coke from the Donetz basin. 
Adjoining the coking ovens are two Coppé> coal-washing plants 
capable of washing 322 tons of coal per shift of ten hours. The 
boilers are heated by the waste gases from the ovens. 

The dimensions of the blast furnaces are as follows :— 

No. 1 and No. 2, capacity 12,715 cubic feet, 66°75 feet high. 
No. 3, ” 3,244 2 67°5 ” 
No.4, 35 4379 i 52°5 a 

The average daily yield of Noe. 1, 2, and 3 is 130 to 160 tons, 
and of No. 4, 60 to 70 tons. Nos. 1, 2, and 3 produce ordinary 
pig iron, and No. 4 spiegeleisen and ferro-manganese. The blast 
is supplied by five Cockerill blowing engines. The blast for Nos. 1 
and 2 is heated by four Whitwell stoves, for No. 3 by four Cowper 
stoves, and for No. 4 by two Cowper stoves. Each of the Whitwell 
stoves has a heating surface of 35,512 square feet, and the Cowper 
stoves of 43,057 square feet. The blast is heated toa temperature 
of 700 deg. to 800 deg. C. 

The Bessemer Department.—The Bessemer plant consists of two 
8-ton converters. The pig iron for charging the convertors is 
partly melted in cupolas adjoining the blast furnaces, and partly 
taken direct from the furnaces. The fluid pig iron is conveyed to 
the converters in ladles of 8 tons capacity. There are four cupolas, 





two being spare ones, They are 7ft. 6in, in diameter and 47ft. 
high, and have a capacity of 7 to 8tons perhour. Thespiegeleisen 
is melted in three smaller cupolas 3ft. 3in. in diameter and 45ft. 
high. These stand near the converters. The blast for the cupolas 
is supplied by two Roots blowers driven by two engines, one 
and the other 30-horse power. Each blower gives 10,595 cubic feet 
of air per minute under a pressure of 20in. of water. The con- 
verters are rotated by hydraulic power. The charge from the con- 
verter is poured into an 8-ton ladle, moved by hydraulic power. 
The molten steel is tapped from the ladle into moulds. The steel 
ingots are usually 11 to 13 cwt. each. The blast is delivered to 
the converters by two 250-horse power horizontal blowing engines. 
The diameter of the steam cylinders is 29in., and of the air cylinders 
3ft. 3in,, the stroke of the piston being 5ft. The number of revo- 
lutions is 50 to 60, and the pressure of the blast one and a-half 
oo aaa About 5800 to 6800 tons of ingots are turned out a 
month, 

The open-hearth department.—The plant is composed of four 
open-hearth furnaces with basic hearths, and having a capacity of 
386 cwt. each. The furnaces are 43ft. long and 1l1ft. wide, Each 
furnace has five regenerators. Besides this, there is one Schén- 
wilder furnace, The charge is run into ladles holding 258 cwt., 
from which it is tapped into moulds which are mancuvred by a 
steam crane. 

The steel rolling mill.—The ingots from the Bessemer and open- 
hearth departments are reheated in two Bicheroux reheating 
furnaces having hearths 38ft. 6in. long and 5ft. wide. One furnace 
is used for reheating rail blooms, and the other for section and 
other finished iron blooms, The reheating of cold blooms occupies 
five hours, and of hot blooms two hours. There are five steam 
hammers in this department, two 15-ton hammers, one 7-ton 
hammer, one 5-ton hammer, and one 3-ton hammer. The rail 
blooms are forged under the 15-ton hammer, which turns over 
375 to 450 blooms a day. The other hammers are used for section 
and other blooms, After leaving the hammer the rail blooms are 
reheated in two furnaces, with hearths 19ft. 6in. long and 5ft, 
wide, situated near the rolling mill. The mill rolls are triple, 
squeezing, roughing, and finishing, and are driven by an 800-horse 
power vertical Corliss engine. This mill rolls from 750 to 900 rails 
aday. The rails, leaving the rolls, are carried along a series of 
rollers—revolved by a 12-horse power Tangye engine—to two 
circular saws, 4ft. 3in. diameter, aad making 1800 to 2000 revolu- 
tions per minute, and driven by two 2-horse power engines, 
Besides this there are two other mill rolls for making large section 
and circle iron, &c., driven by a 500-horse power vertical engine, 
Adjoining these rolls there is a Bicheroux reheating furnace, with 
a hearth 19°5ft. by 6°5ft. 

The plate and sheet iron mill.—The sheet mills are driven by a 
500-horse power vertical engine. On one side of the engine there 
is one mill with soft and one mill with hardened rolls, 2ft. in 
diameter and 6[t. long, and one universal rolling mill. The soft 
rolls turn out sheets 0°25in. to lin. thick, and the hardened rolls 
0°O4in. to 0°25in. thick. The universal mill turns out bar iron 
5in. to 23°5in. wide. Oa the other side of the engine there stand 
four rolling mills, with hardened rolls 23°75in. to 24in. in diameter, 
and 58in., 47°25in., and 31°5in. long. These turn out thin sheets, 
The blooms for rolling into sheets are reheated in four furnaces 
capable of holding fifteen to eighteen blooms ata time. The thin 
sheets are reheated in a special furnace. Besides this there are 
two annealing furnaces. This department also contains four steam 
shears and a mill for rolling corrugated iron. 

Zhe puddled iron department.—This contains nine ordinary 
puddling furnaces, one regenerator puddling furnace, and two 
double Pietzxe furnaces. The ordinary furnaces produce 77 to 
80 ewt. of puddled bars per day, and the Pietzke furnace 193 cwt, 
The blooms from the Pietzke furnace are shingled under a 24-ton 
steam hammer, and those from the ordinary furnaces under two 
14-ton hammers. The shingled blooms are rolled into bars, 2in., 
3in., and 4in. wide and 0°5in. to 0°7in. thick, in a two-pai — 
mill, driven by a 120-horse power vertical engine. The puddl 
bars are cut up in two steam shears, made into packets, and 
inserted into two balling furnaces, The packets are then rolled 
into finished iron in three mill rolls for large section, medium 
section, and small section iron respectively. Besides this, the 
works have their own foundry, producing 400 to 500 tons of 
castings a month, and fire-brick works turning out about 700 tons 
of bricks a month. 

In 1894 the works employed 3625 men. The following table 
shows the output of the Kamensky Works in 1893 and 1892 :— 





1393. 1892. 
Tons, Tons. 
Raw materials— 

Coke .. .. 98,505 .. «2 o- 96,877 
Pig iron S688 .. «2 « Ge 
~ §piegeleisen oe ac. «a oe See ge .30" ad eee 
Bessemer steel.. .. .. .. «. 49,782 .. .. «. 34,296 
Open-hearth steel .. .. .. .. 35,042 .. .. «. 26,388 
Polldied bese 2.0 2. sc ce cc TEMS 5s ce oo HT 
Fire-bricks .. .. «. « aw =. Oi 

Finished iron and steel— 
SE cc ic ce is ae oe SR, ws ce SD 
GN oS de ce ce ws SE ce ss ee 
ene Gg ke cs ee ce oe TR 4c ce te 
WEE ca at cog) ae. aa! “Gat de Wea wa «st ee 
Merchant iron, fish plates, &c... .. 13,705 .. .. .. 12,444 
Steel axles, angles, &c... .. .. .. 6,307 .. .. .. 7,357 
Cast iron castings .. .. .. .. e« 5,285 .. oe oe 5,285 


The Alexandrotisky Works of the Briansk Sena works 
are situated 184 miles from the Kamensky Works and 14 miles 
from Ekaterinoslav. The company was founded in 1873, and in 
1887 blew in their first two blast furnaces, At the beginning the 
company restricted their operations in the south to the production 
of pig iron, which they converted into malleable iron at their works 
in the government of Orel, but they soon transferred their entire 
operations to the south, where at the present time the Alex- 
androffsky Works comprise steel and iron works with all their 
accessory branches. They have their own iron mines at the Krivoi- 
Rog—from which they raise 150,000 tons of ore a year—and coal 
mines in the Donetz basin. The coal is converted into coke at the 
works, where there are 180 Coppée ovens capable of producing 435 
tons of coke per diem. Adjoining the coke-ovensthere is acoal-wash 

ing plant for washing 500 tons of coaladay. There are four blast 
furnaces ; No. 1 and 2 yield on the average 644 tons of forge pig 
iron a day ; they are both 65ft. high and 17ft. im diameter at the 
boshes, No. 3 also works on forge pig iron, while No. 5 is a 
smaller furnace working on spiegeleisen. No. 4 has not been built 
and is only projected. The following are the dimensions of Nos, 3 
and 5 :— 


Blast furnace 





Blast furnace 








No. No. 5. 

Grey pigiron. Spiegeleisen. 
Height of furnace to gas collector... -.| 65° 5ft. 89° 5ft. 
Diameter of belly .. .. .. .. «| 19°5ft. 16°0ft. 
Height of shaft to gas collector .. . 38° Oft. 21 ‘5ft. 
Height of shaft to boshes.. .. .. ..| 17° 5ft. 13‘5ft. 
ee 10°Oft. 4°5ft. 
Diameter of throat .. .- .. .. .«.| 13°0ft. 8° Oft. 
Diameter of hearth (above) . .. ..| 8°5ft. 4°6ft. 
Diameter of hearth (at bottom) .. . 6° Oft. 3°25ft 
Cubic contents of shaft to gas cullectcr! 8,253°5cu. ft. | 1,374°0 cu. ff. 
Cubic contents of boshes.. .. .. ..| 3,060°5 cu. ft. 606°75 cu. ft. 
Cubic contents of hearth... .. 406°5 cu. ft. 172-0 cu it 
Cubic contents of gas collector .. .. 927-0 cu. ft. 241-5 cu. ft. 
Total cubic contents of furnaces .. ../ 12,647-5 cu. ft. | 2,304°25 cu. ft. 
Average make of furnaces .. .. 131 tons 33 tons 
Effective volume per ton pig made 96°55 cu, ft. 72°55 cu. ft, 
Number of tuyeres .. .. .. «. 6 4 


Diameter of tuyeres .. .. .. «. , é6in. 8*5in. 
Pressure of blast, inches of mercury ..| 10 3 





The blast for Nos, 1 and 2 is heated by two sets of three Cowper 





* Iron and Steel Institute, Birmingham meeting. 


hot-blast stoves, and for No, 3 by one set of three Whitwell stoves. 
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The temperature of the blast varies between 700 deg. and 800 deg. 
C. Under ordinary circumstances each stove works alternately two 
hours on gas and one hour on blast, 

Nos. 1 and 2 furnaces had become considerably worn, and the 
consumption of coke per ton of pig iron made had in 1892 increased 
to 1°27 ton. They have since been relined, and in 1894 were again 
blown in. It is estimated that in 1894 the four furnaces produced 
121,000 tons, and in 1895 will produce their maximum of 145,000 
tons. The consumption of coke per ton of pig iron in Nos, 3 and 
5 is 0-9 and 1°49 tons respectively. 

The following were the results obtained during June, 1892 :— 


Furnaces Nos. 1 and 2. 











For month For month 
Per (June, 1892) Per (June, 1892). 
Charges. (diem, —— Produc'd diem, ——.-—— 
ewt. |Perewt ewt. | Per 
| Cwt. | of pig Cwt. | cent. 
| | made. | yield. 

















Iron ore . .. 8514°5 95,194°75) 1°47 _ as ey ee 
Manganeseore 107°4 3,931°10| 0 06 Grey pig 2580°5 64,935°2, 0 66 
iron. | [ = é 
| aes 
7 ~ 
Flux .| 554°6 18,227°90, 0-28 = ie — sien 
| ESes 
i] a 
2 2 
| | BEB 
Coke .-/2837°5 81,168°50) 1°25 — — _ _ 
3°06 
Ccal for heat- 


ing boilers..| 32°25) 1,£94°10) 0°02 


Furnace No 3. 














Iron cre.. .. 3472°6 109 487°0) 1°63 = — — -- 
Manganeseore 67°7 2,182°9, 0°03 Grey pig 2221°5 67,186°75 0°C0 
iron, 

Flux -. 561°O0 22,570°5| 0°34 -- a _ — 
Coke -. 4495°3 65,842°5) 0°98 — = _ _ 
2°98 
Coal... 85°5 1,328°4, 0°02 _ — an ~ 
Furnace No. 5. 

Iron ore.. .., 619°0| 16,054°0| 0°97 |Spiegel’n| 
| | With 


650°5) 16,5€3°@, 0°56 


Manganeseore| 861°1) 13,826°2) 0°86 5-10% Mn -- — 
Flux +e «+ 154°6) 6,094°5) O'31 |18-15%,,) — _ -- 
Coke 799°5| 25,799°5| 1°56 |15-207,,| — = a 
—_- | 
| | 3°64 
Coal " 16°1) 719°0 0°01 _ — oo — 
Pig iron.. 64°5 — — _ oa a — 
} 








The steel works and steel rolling mills are situated under one 
iron building, covering an area of 23,520 square yards. The Bessemer 
plant is composed of two 10-ton converters placed side by side. 
The spiegeleisen for the converters is melted in a cupola furnace 
adjoining the converters. The pig iron is conveyed direct from 
the blast furnaces in ladles drawn by a small locomotive ; these 
ladles also carry the pig iron to the open-hearth furnaces, which 
are charged with molten pig iron. As the pig iron from the 
different furnaces varies in composition, it is first tapped into a 
100-ton mixer adjoining the blast furnaces. 

The open-hearth department contains four regenerator furnaces, 
two with acid and two with basic hearths, of fifteen tons capacity 


The steel rolling mills contain six Bicheroux reheating furnaces 
and two Siemens gas reheating furnaces for sheet iron. There 
are two squeezing rolls for rail and sheet blooms, adjoining which 
there is a Gjers scaking pit, into which the blooms are | Barer 
by a bydraulic crane. There are besides two sets of rolls, one for 
rails and the other for plates. 

The puddling department and iron rolling mill are situated in 
one building, covering 17,640 square yards. There are twenty-four 
puddling furnaces of a quarter ton capacity each, and capable of 
turning out 724 tons of blooms a day. The blooms are shingled 
under three steam hemmers. There is also a roll squeezer. The 
iron rolling mill contains one universal and five other rolls, adjoin- 
ing which there are nine reheating furnaces, 

The production of the Alexandroffsky Works in 1892 and 1893 
was as follows :— 


Tons. Tons. 
ee 750 os 5 
Merchant i'on aid s‘er1 16,760 16,919 
Rails and railway iron -- eo 84,450 45,005 
Bridges and other structures .. 5,850 . .. 6,270 
CORD us os os 58,250 . 60,360 


The works employ 3756 men, and pay 130,000 roubles—£13,000—a 
month in wages, 

The Novorossiisk or Hughes Works of the Novorosstisk: Co.—The 
Novorossiisk Works were founded in 1870 by Mr. John Hughes, 
and began operations in 1874, when they obtained their first order 
for rails, Having gradually enlarged their production, at first on 
local ore, and after 1886 on ore from Krivoi-Rog, these works 
have now the largest output of any in Russia, and in their 
economical positicn stand first among the ironworks of the south of 
Russia. They are situated at Hughsovo, in the government of 
Ekaterinoslav, on the Ekatirininsky railway. They stand both on 
coal and on iron ore. The latter, although insufficient for the 
actual wants of the works, and containing only 42 per cent. of iron, 
has the advantege of comparative cheapness, costing only 9s. 34d. 
per ton at the works, and is smelted together with the Krivoi-R: 
ore, which has to be brought from a distance of 2844 miles, an 
whose carriage alone costs 83. O#d. per ton. The works bave their 
own coal and iron mines, and manufacture their own coke. There 
are in all 457 coke ovens, 29 open and 428 Copré3, Smet, and 
Gobié overs, capable of yielding 177,400 tons of coke a year. 

There are altogether five blast furnaces, two with an average 
daily make of 200 tons of pig irop, and three with a make of 100 
tons a day, or 700 tons per diem in all. The 100-ton furnaces are 
being gradually converted into 200-ton furnaces, besides which the 
company propose erecting a new blast furnace to yield 400 tons of 
pig ironaday. When this project is carried out the works will be 
able to produce 1400 tons of pig iron a day. 

The Bessemer process is not carried on at these works, as they 
make their rails exclusively of open-hearth steel. There are nine 
Siemens furnaces of 20 tons capacity each ; they have all acid 
hearths, and the average charge is 57 per cent. forge pig, 3 per 
cent, manganese pig, 25 per cent. scrap iron and steel, and 15 per 
cent. ore. Besides this the works include steel and iron rolling 
mills, puddling furnaces, &c, 

The following was the production cf the Novorossiisk Works in 
1892 and 1893 :— 


1892. 1893. 

Tons. Tons. 
cc , 97,150 118,104 
Rail (steel) a a a ee 53,250 51,978 
Chairs, fishplates, and other railway iron 4750 4170 
cnet, ee i ee ee ares 6323 5080 
CORD ve os én. cw ot oe cs) oe oe SE Sa 
Coal .. ° 390,100 455,705 


The Novorossiisk Company employs 7500 men, of which 5000 
are employed at the works and 2500 at the company’s mines, 

The Drougekofisky Works of the Donetz Company.—The next 
works nearest to the Novorossiisk are the Drougekoffsky Works, 


which were begun in 1893 and blew in their first farnace in 
May, 1894, The Donetz Company was founded in Paris in 1891, 
with a capital of 6,000,000f., which was in 1894 increased to 
10,000,000f. In 1894 only one blast furnace was in blast. This 
furnace is 65ft. high, with a cubical contents of 11,652 cubic feet, 
and an aver daily make of 150 tons. The blast is heated by 
four Cowper hot-blast stoves. The works make their own coke 
from coal procured from various mines not belonging to the com- 
pany. The coal is washed at the works in Schosterman and 
Kremer’s washing hines, capable of washing 580 tons of coal a 
day. There are 42 Bernard coking ovens, capable of tarning out 
six tons of coke per 48 hours each, In 1895 a second blast furnace, 
a Bessemer department with three 10-ton converters, and a rail 
mill capable of turning out 835 tons of rails a day, will be in active 
operation, as the company is bound to begin supplying rails this 
year, owing to its having secured an order previous to having 
erected the works for 96,770 tons of rails at £9 12s — per ton, 
to be supplied over the three ensuing years. An open-hearth steel 
department and sheet rolling mill will be also added to the works. 

The Soulinsky Works of Mr. Pastoukhof.—The last works 
belonging to the second category are the Souliasky Works, 
in the province of the Don Cassocks, These works, which 
were founded in 1870, are rather puddling and finished iron 
than pig iron works, as they have only one small anthracite blast 
furnace, producing 50 tons of pig iron a day, and turn out almost 
four times that amount of finished iron. The uliarity of the 
Soulinsky Works is that they conduct all their operations on 
anthracite fuel. 

The dimensions of the blast furnace are as follows :— 











Cubical capacity... +» 5297 °5 feet 
Height .. ie 2 45 oy 
Diameter at boshes .. nee 15 . 
98 MUIR. asi Tage wae es 9a. 85K 8 me 
- ER, a0: sa" a0 Se) teehee 6 ” 
Height of hearth ar a ae 6°25 ,, 
Number of tuyeres .. 
Diameter 3—4}in. 


The blast is heated to a temperature of 200 deg. to 300 deg, 
The charge is compos-d of— 


Parts, 
Ore .. 95 
ex... a 45 
Anthracite 75 
oke 75 


The puddliog and reheating furoaces are gas farnaces, A 
second blast furnace, with a yield of 100 tonsa day, is being erected. 
The works do not make steel, but restrict themselves to puddled 
iron. They also include a large foundry and engineering shops. 
In 1892 and 1893 the production of pig iron was 9980 and 6500 tons 
respectively. The works employ 2000 men. 

In all the calculations embodied in this paper, the silver rouble 
has been taken as equivalent to 24d., and the “‘ pood,” or Russian 
unit of weight, as equal to ;'; of a ton. 

The following were the prices per ton quoted for manufactured 
iron at Kieff during June, 1895 :— 


£s. d. £ s.d, 
Bar iron, ordinary sizes .. 11 126 11 18 0 
Sheet iron .. .. .. «- 1g 40 
Boiler plates 15100 . 16 26 
Angle iron .. 13129 . a 
Hoopiron .. 13129 . _ 
Wire rods 12130 14 20 
Tool steel a ae 62 00 
Sheet steel .. .. .. 27180 . _- 


While the following are the customs duti-s on foreign iron and 
steel according to the last tariff of 1894. The duties are denomi- 
nated according to the gold standard. At the present date—July 
15th, 1895—the gold rouble is equivalent to 1°4825 silver roubles, 

Note.—1 rouble is equal to 100 copeks :— 

Cast iron in pigs, scrap, and turnings by land or sea 30 copeks per pood. 
Ferro-manganese, spiegeleisen, silico iron, and 

chrome iron alloys .. 50 copeks per pood. 
Bar iron and all kinds of 

those mentioned below, iron blooms, 

iron, pieces or ingots, mill bars.. .. .. 
Tryon rails 4. os oe oe wee wee 
Sheet iron up to No 25 Birmingham gavge iron 
plates over 18in. wide, all kiuds of manufactured 
iron over 18in wide cr high, or over 7in. thick or 
in diameter, fashioned iron, such as branded, 
double branded girders, cross beams, and such 
like, plex profile, factured iron of finer 
er between } and sin. thick in diameter or 
wi 5 


manufactured iron except 
puddled 

<e 50 copeks per peod. 
50 copeks per pood, 





- > ee ae se oe se en ce ts. on, cc GRE 
Sheet iron over No. 25 according to the Birming- ia 
ham gauge Se a ee ee ee 
Tin plate, polished, stamped with designs, and 
———— _ iron collared, coated with — ‘ _— 
copper, and other me «+ «+e es e+ 1l rouble 55 copeks per ° 
Bar and manufactured steel of all kinds except » 
those mentioned below, steel ingots, steel scrap.. 50 copeks per pood. 
Stecl valle .. .. «2 oc oc oo co co cco co SO copeks per pood. 
Sheet steel ofall kinds up to No. 25 according to the 
irmingham gauge, steel plates over 18in. wide 
or high and jin. in thickness or diameter, 
fashioned steel, branded, double branded girders 
and cross beams, and of other like complex profile, 
fine assorted steel from Hin. to }in. in Width or 
@iameter .. «- ss so ce oo se co ce es 
Sheet steel above No. 25 according to the Birming- 
ROME ONS... oc cv ce 60 so ve ve » 
Iron and steel wire :— 
(a) From }in. in width or diamcter to No 25 Bir- 
mingham gaugeinclusive.. .. .. 
(b) Above No. 25 to No. 29 inclusive .. 
(c) Finer than No.29 .. .. .. «. 


65 copeks per pood. 
80 copeks per pood, 


l rouble per pood. 
50 copeks per pood. 


+ 1 rouble 
+» es 2 roubles per pood. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Express locomotives.—The Pennsylvania Ruiilroad has recantly 
brought out a number of heavy express engines of the eight-wheel 
type—four coupled driving wheels and a leading four-wheel track 
or bogie, They have cylinders 184in. by 26in. ; driving wheels, 
7ft. 6in. diameter; truck wheels, 3ft. diameter. The boiler is 
5ft. 6’n. diameter in the barre], end has 310 tubes ]i'n. outside 
diameter, and 11ft. 6in. long. The fira-box is of the Be paire type, 
9it. 4in. long, and 3ft. 4in. wide, with the crown sheet 5ft. above 
the grate. The heating surface is 1918 square feet—1746 square 
feet for the tubes, and 172 square feet for the fire-box—and the 
grate area is 33 square feet. The height from rail to top of smoke- 
stack is 14ft. llin. The Westirghouse air brake is applied to the 
driving wheels, truck wheels, and tender wheels. A water scoop 
is provided for taking water from the track tanks, The engine 
weighs 130,000 lb. One of thse engines took a train made up of 
three Pallman cars, weigbiog 274540 lb., and four standard 
Pennsylvania Railroad care, weighing 216,0001b., an aggregate of 
490 540 1b., which with the weight of the locomotive, 130 000 lb. 
extra, made a total of 620,540 1b, This train ran between Jersey 
City and Philadelphia—92 miles—in 97 minutes and 47 seconds. 
The loss of time and stoppages between the above points were at 
Newark drawtri ‘ge, New Brunswick, Monmouth J anction, elackirg 
cp of speed to take water at trcughs at B.istol, at sigoal at K 
tower near Philaielphia, ranning with steam shat off past Trenton 
passenger station, Bristol, Cromwells, Holmesburg Junction, and 
Frankfort, detentions which, at the minimum figure, show a loss 
of 9 minutes, This —_ the time down to 88 minutes for the 
trip, or an average of 58% seconds per mile, with a load aggre- 
gating 310 tons, The coal used is lump anthracite, and on the 
round trip between Jersey City and Philadelphia the consumption 
was about five tons, or a trifle less than 8 lb. of coal per mile per 
car, not counting the locomotive, which is equal in weight to foo 
and three-fifths passenger cars, and would reduce the figures in 
round numbers to 6 lb, of coal per car per mile, 





Steel water conduit.—The city of Allegheny is preparing to obtain 


——__. 


a purer water supply from a point about ten miles farther up the 
Allegheny River than the present intake ; but instead of bui ding 
@ masonry conduit, a steel pipe line is being laid, and this system 
bids fair to almost revolutionise conduit systems, as its construc. 
tion is so much more rapid and economical than masonry work 
The conduit is 5ft. diameter, made of }in. steel, one plate making 
the entire circumference of the pipe, and four such rings, riveted 
together, making one section for transportation. The circum. 
ferential seams are single riveted, and the longitudinal seams 
double rivetted, all being lap joints, The inside diameter is 60in 
and 6lin. in the alternate —— At the shops the plates aro 
punched and the corners scarfed, then they are bent to shape in a 
roll bending mill, and then put together with service bolts, The 
section is then riveted up by hydraulic riveters, and the seams 
caulked up by an air-power caulking tool striking 10,000 blows per 
minute, e completed section, about 23ft. long, is then tested 
by hydraulic pressure and all leaks caulked, after which it js 
thoroughly dried and cleaned. The section is then raised to a 
vertical position by an electric crane, and lowered into a cylin. 
drical tank of Sabin’s hal ti position, heated by a steam 
drum, and is then placed upright in an oven heated to 400 deg, 
Fah., by natural gas, the coating thus produced being hard, tough 
durable, and unaffected by acids. In the trench the sections are 
riveted up by pneumatic rivetters, and the pipe line is hydrauli- 
cally tested in lengths of about 1000ft. Similar conduits have 
been constructed for carrying water, oil, and natural gas, but this 
is the first of such large diameter. 














THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE iron market has further benefited this week by the entry of 
pig iron consumers, who are desirous of adding largely to their 
deliveries of crude metal for the immediate future. The sheet 
makers especially have been large buyers, and the quickening of 
demand has been the means of advancing pig iron prices, Native 
best forge qualities are now worth 55s.; part mines, 40s.; and 
cinder, 363. Agents of Derbyshire iron are very firm at 4ls. to 

423, _ ton, which is a rise of 2s, 6d. to 33, per ton on three 

months ago. Northamptons are 393, 6d. to 403., less 24 per cent, 

delivered to works, Lincolns were met at 42s, 

The belief was expressed on ’Change in Birmingham yesterday— 
Thursday—by sellers that prospects were so good that they would 
be in a position to command a further rise of 2s, per ton within a 
fortnight hence. It is generally expected that a good volume of 
work will be forthcoming at the October quarterly meetings, 
and makers who are at present under contracts to the end of 
September at rates lower than those now prevailing will only 
accept business upon higher terms. The prospect of advanced 

ig iron prices has led the Unmarked Bar iation to con- 
sider the desirability of adding another rise to the present 
minimum of £5 10s. per ton for their material, The position of 
the galvanised sheet trade is further strengthened by makers now 
quoting as a minimum £10 103. for 20 w.g., f.0.b, Liverpool. Black 
sheets are £7 to £7 5s. doubles, and £7 17s. 6d. trebles, Hoops 
and thin strips are £6 5s., angles £5 12s. 6d., gas strip £5 10s., 
nail rod £6 10s., plates for tank-making £5 10s, , other descriptions 
£6 10s., B. B. H. qualities £8, best boiler ditto £9, double best 
£10, and treble best £11. Marked bars are £7 to £7 12s. 6d., and 
second-class sorts £6 10s, 

In the steel trade renewed activity is perceptible, and the mills 
in most instances are being operated to their fullest capacity. 
Steelmakers believe that the revival will be permanent, and will 
further develope. Values are steadily becoming more remunera- 
tive. Tees and channels are quoted £5 10s, ; angles, £5 5s, ; girder 
and bridge plates, £5 103. ; boiler plates, £6 5s, ; shafting bars, 
£5 103.; and blooms and billets, £4 53, 

In weldless steel tubing for the cycle trade, operations continue 
to be conducted which look very much like an attempt on the 
part cf American buyers to create a ‘‘corner” in this branch of 
trade. A few days ago an advertisement appeared in the Bir- 
mingham papers asking for the lowest cash prices for one million 
feet of cycle tubing, delivered in Liverpoo]. Moreover, a gentle- 
man not onknown in Birmiogham, now resident at Toledo, United 
States, is said to have lately placed cash orders for over two 
million feet of tube, The weldless steel tube manufacturers of 
this district are, of course, very well pleased at filling the require- 
ments of American customers, but the Eoglish cycle makers are 
likely to find tubing more dear to buy for next summer's require- 
ments, in consequence of the output of the Eoglish tube firms 
being ape in advance. The same difficulty has been expe- 
rienced in previous recent summers, but not to the same extent. 

Considerable orders from Persia received by local arms ard 
ammunition makers have, it is understood, been given out again 
to two of the leading firms in Germany, the original prices beirg, 
it is believed, such that it was next door to impossible for the 
orders to be executed in Exgland. 

Two of the largest ironworks rolls ever made in E gland have 
just been sent away from the works of Thomas Perry and Sons, 
Bilston. These massive chilled castings, made from best pig ircn, 
weigh between 50 and 60 tons, each roll requiring twenty horses to 
take it to Deepfields railway station. They are for a continental 
ironworks, ; 

Asa straw may show which way the wind blows, so the prices 
realised at an auction sale may indicate the state of trace. The 
improved condition cf affairs in this district was evidenced by the 
more epirited bidding on the first two days of this week, when 
Messrs. T. J. Barnett and Sov, auctioneers, Wolverhampton, ‘u- 
mitted a further portion of the ironworks plant and loose stock 
about the Corngreaves Ironworks, Cradley Heath. The catalceg7e 
included some 450 lots, and the principal items compriced 
three old blast furnaces, a number of steam engines, steam 
boilers, tanks, cranes, roll lathes, five tons of steel tools, 
and about 600 tons of wrought and cast iron, embracirg 
about 50 tons of rol's, floor plates, and other lots. 
There was a large attendance at the sale on both days, The 
total of the two days’ eales amounted to about £3000. The 
principal prices recorded were as under:—Thbree blast furnacer, 
£87 10s. cach; hoisting engine with tower, £95. Among 
the building lote, the foundry realised £85; the cranes 1 
the foundry made in lots about £100; bulldog mill, with 
engine attached, £102; wrought iron rails from 45s, to 
55s. per ton; cast iroa showed a marked improvement, and would 
average 403. per ton fcr scrap, while some flooring plates went +s 
high as 60: Although the auctions bave been conducted for 
sixteen days, the main body of the works is as yet intact, and the 
auctioneers bave instructions to realise the whole in lots unlers 
acceptable offers are made for the works as a going concern. The 
railway rolling stock and a large quantity of trucks will be sub- 
mitted at the next sale, which will probably include about 1500 tons 
of iron rolls and one of the mills. A ; 

An important extension of the operations of the existing English 
metallic bedstead combination, of which Mr. E. J, Smith, bedstead 
mannfacturer, Birmingham, is the originator, is this week being 
accomplished. There are fifty-two members of the trade, and the 
pro} is that instead of having a number of small show-rooms In 
various parts of the world, there shall be a less number of large 
show-rooms at a saving to members of the Association of one- 
seventh of the expense to which they are now put in carrying on 
their foreign trade. Arrangements are being made to send some 
one out to India to open Association show-rooms at Calcutta, Bom- 
bay, and Madras and China, Japan, and other mark<ts, are after- 
wards to be similarly dealt with. The object of the associated 








British makers is by this new movement more fally to 
combat foreign competition. ae 
At several of the iron tube works in Wednesbury and district 
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have lately been received, and the men are likely to | throwing open the vessel so unrestrictedly for the inspection of | orders for new wagons, as well as for tires, springs, and axles. 
a ed for some time to come, These orders are the | the members, and it was added that the mechanical arrangements | In spite of endonsalling in other parts, the bulk oft these orders 


be fally oceapi 


more welcome since they follow upon a period of quietude. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 


-hester.—1t is not to be expected that the heavy buying that 
_ ying on recently could be indefinitely at Hr i , and 


ba vslecking off in the weight of new business coming forward 
can only be ed as a natural result, which does not at all 


affect the generally strong position of the market. Both 
merchants and consumers have during the past week or so 
been covering pretty freely, with the result that there has 
been a continued steady hardening in prices on the part of 
makers, and the point is now being reached when buyers are 
beginning to hesitate about farther purchases whilst the 
flactuations in warrants, due to speculative operations, have 
an unsettling effect, bat although there is some slackening off 
in buying, makers have mostly sold quite as much iron as they 
can deliver daring the next two or three months, and consequently 
will be kept sufficiently busy that they will be under no induce- 
ment to give way in their prices, Whilst the position is strong in 
all descriptions of raw material, both iron and steel, a further 
satisfactory feature is the continued improvement in the manu- 
factured iron and steel industries, with a steady upward move in 
prices. In some quarters there is a disposition to ard a good 
deal of the increased business which has recently been coming 
forward in finished iron and steel as speculative, and no doubt 
many users have been buying beyond present requirements, but 
the improvement reported on all sides in the iron-using trades 
certainly gives a substantial basis, and to this, at least to some 
extent, is due the larger volume of business that has recently been 

ut through, 

The Menchester Iron Exchange on Tuesday was fairly attended, 
and although a quieting down in business, as compared with 
recent markets was the report generally, in some quarters con- 
siderable transactions were being £ through, and during the 
last few days there has been moderately heavy buying in pig 
iron at full rates, Makers’ prices for all brands of pig iron 
were exceedingly firm, with further advances quoted in some 
cases, but here and there second-hand parcels of pig iron, 
chiefly, however, outside brands, might be picked up at 
under makers’ full rates. Lancashire makers are not quoting 
under 453 6d., less 24, for foundry qualities, and in district 
brands Lincolnshire is 6d, dearer than last week, forge being 

uoted 403, 6d. to 4ls., and foundry 433. net cash, delivered 

ancbester, with foundry Derbyshire ranging from 45s, 6d. up to 
483, net cash, delivered here, In outside brands good-named 
foundry Middlesbrough cannot be bought from makers under 
47s, 10d., net cash, delivered here, whilst for Scotch iron they 
are asking 503. 6d. for Eglinton to 533. for Gartsherrie, net 
rompt cash, delivered Lancashire ports; but there are second- 
see parcels of Scotch to be bought at about ls, per ton under 
makers’ prices, 

In the manufactured iron trade a fair weight of business is 
coming forward, and the recent advance in prices, which is now 
being followed generally, is maintained without difficulty. Bars 
are not now quoted under £5 7s, 6d. for Lancashire, and £5 7s. 64. 
to £5 103. for Staffordshire ; good qualities of sheets, £7 10s. to 
£7 12, 6d., with hoops readily fetching the full list rates of £6 for 
random to £6 53. for special cut lengths, delivered Manchester 
district, and 23, 61, less for shipment, whilst small American orders 
for cotton tie hoops have been at an advance of 5s, per ton 
upon recont minimum quotations. 

Nut and bolt makers, who are getting busier, are gradually 
hardening in their prices, 

In the steel trade a general improvement is makicg itself felt, 
the only exception being in billets, which remain at £4 to £4 5:3, 
net cash, according to quality. Hematites are not now quoted 
under 57s, 6d. to 58:., less 24, with the minimum for steel boiler- 
plates £6 58. to £6 10s, and steel machine bars £6 2s, 64. to 
£6 53, delivered here. 

In the metal market an increased weight of business is stirring, 
with prices firm at full list rates for manufactured goods. 

The engineering industries of this district continue to tend 
slowly but steadily towards general activity. Machine tool makers 
are now getting fairly busy, as a rule, with cotton machinists 
mostly fall of work for some time to come, and boilermakers 
better off than they have been recently, whilst the stationary 
engine building es continue well engaged, and there are antici- 


of the ship had called forth the praise and admiration of all, 
Returning to Liverpool by the Overhead Dock Railway, many of 
the members availed themselves of the opportunity to visit the 
electric generating station, the details of which were explained by 
Mr. G. B, Cottrell, gensral manager and engineer, and the excursion 
all through was one of exceptional interest and enjoyment. 

In the coal trade here no appreciable improvement is reported, 
with pits scarcely working more than from eee to four days per 
week, In house fire qualities there is perhaps rather more inquiry, 
but the business doing continues very limited in weight, and 
supplies are plentiful, with prices showing no upward movement. 
The lower descriptions of round coal for manufacturing require- 
ments still hang upon the market, although for iron-making par- 
poses there is rather more inquiry, which, however, is not sufficient 
to have any appreciable effect a the market, and extremely low 
va are still quoted to secure business, At the pit mouth best 

igan Arley remains at 103. to 103. 6d.; Pemberton 4ft. and 
seconds Arley 83. 6d. to 9s., and common house coal 7s. to 
7s. 6d., with steam and forge coals 63, to 6s, 6d. per ton. Engine 
fuel meets with a moderate demand for mill consumption, but 
supplies are more plentiful, with surplus parcels from other dis- 
tricts offering at very low figures. Common slack remains at about 
3s, ag 33. 6d., with best qualities 4s, 6d. to 5s. at the pit 
mouth, 

Only a oy slow business is reported for shipment, and ordinary 
steam coal, delivered High Lavel, Liverpool, or the Garston Docks, 
does not fetch more than 7s, 3d, to 7s. 6d. per ton. 

Barrow.—There is a brisk market for hematite pig iron, and 
although the sales are mainly speculative, a fair business is being 
done with users. Prices are steady at about 51s. forsellers’ parcels 
of warrant iron, net cash, with 50s. lld. buyers. Makers quote 
5ls., and in some cases they cannot deliver, as they are so well 
sold forward. There has been an increase in stocks of 5248 tons 
during the week, stocks now representing 243,451 tons, being an 
increase of 72,973 tons since the beginning of the year. 

Iron ore is in fuller request at 9s, 6d. per ton, net at mines, for 
ordinary qualities, 

Steel makers report a brisker market, but at Barrow the mills 
are still idle, as the wages difficulty between masters and men has 
not been settled. There is, however, a fuller demand for rails at 
higher prices, and a good demand for plates and —— 
ee generally. A settlement of the dispute is expec 
shortly. 

Shipbuilders are expecting new orders, but the demand for new 
tonnage is small. eee however, are very busy, as also are 
boilermakers, especially in the marine department. 

Shipments are quiet. The exports of pig iron and steel from 
west coast ports during the week reached 4040 tons and 6633 
tons respectively, compared with 2570 tons and 6696 tons in the 
corresponding week of last year, an increase of 1470 tons of pig 
iron and a decrease of 63 tons of steel. The shipments to date 
this year are 213,360 tons of pig iron and 274,139 tons of steel, 
compared with 256,631 tons of pig iron and 290,039 tons of steel, 
a decrease of 43,271 tons of pig iron and 15,909 tons of steel, 








THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 


DONCASTER race week has, as usual, caused a large reduction in 
the output of coal in this district. The miner dearly loves his sport, 
and has been “ playing” for the best part of the four days, while 
most of the collieries stopped working on the ‘‘ Leger” and “‘ Cup” 
days only. These holidays having been expected, and consequently 
provided for, practically caused no inconvenience, and would no 
doubt be very welcome to the hard-pressed railway companies, 
whose attention had thus to be devoted to the passenger traffic. 
Basiness on the whole continues on the mend. The coalowners in 
this district have for a considerable time now anticipated that trade 
would increase both in volume and value. These expectations have 
been partly realised as there is a slightly better feeliug in business, 
as well as an improvement in values. Some of the thick seam 
collieries are working longer hours, particularly those whose 
proprietors refused to reduce the contract prices at the opening of 
the year, and who, it was feared, would lose trade by their action. 
There is also an advance to report in some of the house and gas 
coal collieries, and the average working time has been extended to 
half a day more a week. Stocks are not on the increase, although 
there are large numbers of men out of work owing to the close of 
the thin seam pits and similar causes, while others are not in a very 
cheerful mood on account of the colliery owners effecting several 





pations of some substantial improvement as regards | tive 
building in the district. The returns of the trades union organisa- 
tions continue to show a gradual decrease in the number of out-of- 
work members, the Steam Engine Makers’ Society now having only 
about 24 per cent. of its membership on donation benefit, which is 
less than any previous returns for three years back. The reports 
as to the condition of trade in the various districts connected with 
the society show a slight improvement in this immediate district, 
but from Liverpool and most of the midiand centres very little 
change is reported, Generally, however, with the above excep- 
tions, trade seems to be getting int> a better condition, and a hope- 
ful tone characterises the outlook as to the future. 

Some evidently inspired contributions have appeared in the 
daily press with reference to the results of the investigations 
recently made by the delegation representing employers and trades 
unions connected with the iron trades of this country with regard 
to iron and steel manufacture on the Continent, which give rather 
a different colour t> previous reports as to the opinion of the 
delegates with reference to the wages question. I am, how- 
ever, officially informed that no actual report has been drawn 
Mm and that the only definite result of the two days’ sitting in 

anchester was to appoint a committee to prepare the report, but 
I have reason to know that the various details to be included in the 
report were fully discussed, and there was no doubt practically an 
understanding as to what its general tenour should be. 

Pending the appearance of this report the question of foreign 
competition continues to be pretty keenly discussed, and various 
suggestions are made by which large Eaglish manufacturers might 
improve their position, It is in the rolling of merchant _— 
iron that the foreign competition is chiefly felt, and if this is to be 
successfully met it would seem to be absolutely necessary that the 
bulk of the Eaglish forges should be fitted with entirely new plant 
and machinery for their bar mills, whilst many of the works would 
have to be wholly reconstracted and enlarged to adapt them to 
the requisite modern appliances, 
_ On Saturday last the members of the Manchester Association of 
Eagineers devoted the last of their summer excursions to a visit to 
Liverpool, and an inspection of the White Star Atlantic steamer 
Teutonic, which had been freely thrown open to the members by 

essrs. Ismay, Imrie, and C», Some two or three hours were 
spent upon the steamer, which had been berthed in the Langton 

ock after her last passage from New York, the elegantly-equipped 
saloons, state-rooms, Xc., being, of course, specially interesting to 
the ladies of the party, whilst the bers of the Association paid 
more particular attention to the engine-rooms and the various 
mechanical arrangements connected with the ship. The engine- 
— Shaft tuonel, stokeholds, &2., were lit up throughout by 
electricity for the special inspection of the members, and the 
excellent condition in which every part of the ship below deck was 
nee was a matter of general comment, the engine-rooms and 
8 : t tunnels being models of cleanliness and careful attention. 
b fe party, which numbered considerably over a hundred, was, 
- ore leaving the ship, invited to afternoon tea in the large 
ps cope and Mr. Thomas Daniels, the vice-president, in the unavoid- 
. - absence of Sir E. Leader Williams, occupying the chair. 
My 4 thanks, on the motion of Mr, Councillor Saxon, seconded by 

‘. Walthew, was passed to the company for their kindness in 








A | particularly in tires, in which several very 





changes in the working of their pits, necessitated by the 
severe pressure of the times, 

A large addition has been made to the out-of-work fund of the 
Yorkshire Miners’ Association during the last week or two. In 
spite of these gloomy features, however, trade is looking up in this 
part of the coalfield. The advancing season causes a better demand 
to be experienced in house coal. While there are stocks at most 
of the collieries, there is no special desire to sell at present. London 
is taking a fairly average tonnage by both the Midland and Great 
Northern, though not in sufficient quantities to materially affect 
the market. Merchants have but small stocks on hand, which is 
very unusual at this season of the year, and there consequently is 
a pretty prospect for the winter trade. Prices are steadier, 
with an improvement of about 6d. per ton to report. Bost Silk- 
stones, 83, to 9s, ; ordinary, 7s. to 7s. 61.; Barnsley house, 7s. 6d. 
to 83. ; Flockton, 7s. to 7s. 61.; and thin seam coal from 6s, 6d. per 
ton. Steam coal is in good demand, and notwithstanding the fact 
that the latest figures show a decline in the exports from Hall, 
which falling-off seems chiefly to relate to the Baltic ports, the 
Humber ports continue to receive a good tonnage from the local 
pits. Railway companies are taking good supplies on contract 
account. Quotations remain as follows :—Barnsley hards, 63, 61. 
to 7s. 341. ver ton; Parkgate and similar qualities, 63, per ton. 
Gas coal is ia large demand at 63. to 63, 6d. per ton. Manufac- 
taring fuel is in better request, and the tonnage taken by Bradford 
and Lancashire has advanced. Values are steadier all round. 
Screened slack from 43. to 53. ; pit slack, 23. 6d. ; smudge from 
ls. per ton. Coke is plentifal and prices low from 7s, to 93. per 
to 


nD. 

Trade keeps steadily improving. In the course of the last seven 
days —— made in most of the large works amply confirm this 
view. The suggestion that the improvement is due to the action of 
speculators as much as to legitimate demand is not generally 
entertained. After so longa period of depression a mere spurt 
would scarcely cause the steady rise in values which has taken 
place during the present year. While hematite pig iron has 
advanced 4: to 53, per ton during the last three weeks, the 
increase in the price of finished goods, from the lowest point noted 
during the present year is given at from 103, to 123.61. At the 
moment of writing, however—the 18th inst.—prices are somewhat 
easier. This is attributed to a fall in the speculative market, which 
bas had its effect upon sellers. Hematite pig iron has receded to 
57s,6d. per ton for West Coast, and 54s, 6d. for North-East irons ; 
forge iron, 383. 64, per ton, all delivered at Sheffield. 

A rise of 5s. per ton in bar iron last week brought the quotation 
at works to £5 103s. to £5153, An advance in Swedish Bessemer 
and the better irons has also to be noted. Local Bossemer is being 
freely ordered at the improved quotations already reported. 
Several firms have been asked to take orders based upon the former 
rates, but have declined in the sure expectation that the present 

rices of £5 123. 64. will shortly be improved; upon a rather easier 

eeling was evident, however, later in the week. In the heavy 
trades fresh orders in armour plates aro daily expected, and there 
is an undoubted improvement in the demand for railway material, 
od orders have re- 
cently been booked. The continued increase in the traffic receipts 
on the principal railway companies is encouraging the placing of 





re es bi waren firms. oe of steel for — for 
telegraph, telephone, music purposes, &2,, are at present busy, 
chiefly “a ps a account, and there is a good deal of mer 
hand for ropes, hauling and cable purposes. Ssveral of our city 
firms report considerable orders for steel from China, The 
American market, although usually flat in September, gives hope 
of betterment in October. 

In the lighter industries, such as silver and electro-plate, a 
brisker demand is usually looked for after race week. Firms begin 
to get busier on new goods for the winter and Christmas season 
trade. A larger demand for silver indicates the preference now 

iven for goods in the sterling metal, and as German silver and 

ritannia metal are also in fair demand, the output is generally 
larger. The inevitable tendency of the large firms to monopolise 
most of the trade is still evident. In these days competition is 
most severe, and the establishments which keep an extensive 
stock, and can make enormous quantities, turning out everything 
they sell on their own premises, are in the best position for com- 
manding the market. Iadia has of late been a valuable source 
of business for silver goods, while South Africa is yielding 
some excellent orders, particularly in prizzs and presents. A 
single commission the other day, for silver cups, was placed 
with a Sheffield firm to the value of over £1000. A satis- 
factory feature is the demand for high-class silver work. The 
firms who make superior goods appear to have no difficulty in find- 
ing a market for them. In several of the Sheffisld show-rooms 
there are at present examples of the most artistic productions ever 
seen in the trade, These largely take the form of cups for racing 
and trophies for athleti titi A very beautiful work, in 
the form of a silver cradle, to ‘be presented to the Mayor of Salford, 
in recognition of the Mayoress ag ea | him with a daughter 
during her husband’s year of office, has been made by Messrs, 
Mappin and Webb, who have at present an unusually large display 
of artistic silver ware, several of the designs being of the Italian 
renaissance type. There is not so much doing incutlery, but 
September is commonly regarded as a slack month in this branch, 
and the orders already received indicate better employment in the 
closing months of the year. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market is quieter this week than it has been since the 
middle of August, speculators having ceased to buy freely, and 
there has been rather more tendency among them to sell, with the 
result that prices have been easier for the higher qualities of pig, 
in which speculation is most largely carried on. The easing of 
warrant prices has effected the regular market, though not to the 
extent that might have been expected, but, asa matter of fact, 
the producers are not anxious to sell, and so are able to maintain 
their prices fairly well, especially as the competition of merchants 
is not anything like as keen as usual, because the merchants them- 
selves entertain pretty much the same views of the future as the 
makers, and are disposed to hold off for better prices, 

Besides, the quantity of iron in second hands is not large, 
Makers of pig iron are well supplied with orders, both for Cleveland 
and hematite qualities, and it could not be expected that they 
could go on selling as largely as they have been doing since 
this month commenced. Some of them could have sold three 
or four times the quantity they will produce during the next 
two months, as consumers and shippers have been eag«r to 
purchase for autumn delivery, and some have wanted to buy 
largely for delivery over the first quarter of next year, offering 
for the iron the same figure as is now being paid for prompt. From 
this it may be inferred that their opinion is that prices will be 
maintained, and that trade in the spring will be as active as it isin 
the autumn. The general opinion is decidedly optimistic, and itis 
believed that deliveries will be as active as at present till the end 
of the shipping season, say till the close of next month, after 
which thers will naturally be a lull, and then a resumption of the 
briskness with the opening of next year’s shipping season. Busi- 
ness is now strong in the hematite iron market, as it is the steel 
trade that has experienced the most improvement. 

The flactuations in warrants have not greatly affected the 
regular market, and makers have this week mostly sold No, 3 
Cleveland pig iron for prompt f.o.b, delivery at 393., bat some 
business has been done by merchants at 385. 04. and in odd cases 
producers have also accepted that figure. The competition of 
merchants is not very keen at present, because the quantity of iron 
they hold is comparatively small. At the same time very few 
people outside the trade have been speculating recently in Cleve- 
land pig, their experience in the last spurt being too unfortunate. 
For deliveries to be made in the first quarter of 1896 consumers 
have paid 395., and in some cases 393, 61. for No. 3 Cleveland pig. 
Cleveland warrants bet the opening on Monday and the close 
on Wednesday fell 1s. 24d., bringing the price back to the figure 
that ruled when the month opened, and Middlesbrough hematite 
= 1s, 4d., the former being down to 383, 64d. cash, and tke latter 
463. 84d. 

The stock of Cleveland pig iron in Connal’s warrant store: on 
Wednesday was 134,418 tons, or 2659 tons increase this month. 
No. 1 Cleveland pig is not readily sold now, and instead of being 
23, 64, dearer than No. 3 as formerly, it is barely 64. more, some 
having been sold at 393. 64. The lower qualities are higher by 3d. 
a ton, makers selling No. 4 foundry at 37s., grey forge at 363., 
mottled 353. 6d., and white at 353. A good business is done in 
Evst Coast hematite pig iron, and 47s. has mostly been paid for 
Mixed Nos. Large orders have been placed at that figure, and it 
is believed that before long business may be done with the United 
States. The price, though advanced altogether nearly 63. per ton, 
is still cheap compared with Cumberland hematite, ths la ‘ter being 
33, dearer. Rubio ore is firm in price, 12:. 6d. per ton dolivered 
on Tees being the regular figure, and the tendency is t»wards a 
further advance, as the demand for the ore increases, and A nevican 
consumers are importing Spanish ore more extensively. 

Blast furnace coke is steady at the advanced rates, 12.. 9d. to 
133. per ton, delivered equal to Middlesbrough, being pari, a rise 
of 6d., and in some cases 94. por ton. The demand 1s improving, 
as more farnaces have been put in, and compared with a month ago, 
the consumption will hava increwed by 5000 tons weekly. The 
whole of the farnaces at the Rodcar Ironworks are again io full 
operation, and a new farnace has this week been blown in at the 
Skioningrove Works. The shipments of pig iron from Middles- 
brough this month to Wednesday night reached 57,982 tons, as 
compared with 56,207 tons last month, 59,482 tons in Jaly, and 
41,625 tons in September, 1894, to 18th. 

Tho steel manufacturers are doing a fair trade, but fivished iron- 
makers complain as mach as ever, and most of them have good 
cause, for the demand is very poor, and the chances of making 
profits small, seeing that the prices of materials have considerably 
advanced, while those of the finished article have scarcely moved 
at all. Steel ship plates are raised to £5 5s., less 24 percent, f.o.t., 
and boiler plates to £6 53., less 24 per cent. f.o.t, A good trade 
is done in ship angles, and as only two or three firms in the 
district make them, they can command a very fair price—£5, less 
24 per cent. f.0.t., baing paid. Ruailmakers have recently secured 
good contracts, but the demand has somewhat slackened this week, 
and while £4 net at works is quoted for heavy rails, business might 
be done at £3 17s. 61. Home railway companies are buying very 
little. 

Shipbuilding on the Tees is rather slack, but it is better in other 
parts of the district, S:ill, the competition is keen, and there is 
not much to be made out of contracts, as the prices of materials 





have gone up, and it has not been possible to get owners to pay as 
much more for their ships as will cover the increasei cost of pro- 
duction, There are still a considerable number of vessels laid up ; 
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larger, in fact, than is usual in the autumn, and the increased 
business in the shipyards is evidently brought about by owners 
getting new and larger vessels to take the place of the older vessels, 
which cannot under British laws be worked profitably, but which 
evidently are under foreign flags, especially the Norwegian. The 
very low prices that have prevailed, and the tendency in them to 
rise, no doubt has induced shipowners to order. It is a less 
difficult task to profitably work large steamers with modera engines, 
Engineers are more fully occupied, and the percentage of un- 
employed has decreased in all parts of the district. The engineer- 
ing business of Messrs. Westgarth, English and Co., Middlesbrough, 
is to be converted into a limited liability concern, with Sir 
Christopher Furness as the chairman, and the works will be 
considerably enlarged, so as to be able to execute the largest orders 
for marine engines. 

The directors of Sir W. G. Armstrong, Mitchell, and Co., in 
their report to be presented at the annual meeting to be held next 
Thursday, announce that the accounts justify the payment of a 
dividend at the rate of 11? per cent, against 10? Sm cent, last year. 
This is the best dividend the company has declared since the 
amalgamation of the firms of Sir W. G. Armstrong and C». and 
C, Mitchell and Co, in 1883, The net amount to divide among the 
shareholders for the year ending June 30th was £272,796. The 
directors report that the Elswick establishment has turned ont a 
large amount of work during the year, and is still well supplied 
with orders, while the works at Pozzaoli in Italy continue to be well 
employed, and have a sufficiency of orders to keep them occupied 
for some time, Lient.-Col. Philip Watts has been elected on the 
diretorate in place of the late Dr, Charles Mitchell. Lieut.-Col, 
Watts has for the last ten years been naval architect for the firm, 
and is a large shareholder. Among the orders in hand at E'swick 
are cruisers for the Chilian, Brazilian, and Argentine Governments, 
a battleship for the Japanese, two torpedo boats for the British 
Navy, and a fast cruiser for a foreign Government, 

The North-Eastern Railway Company is about to erect a 110-ton 
crane and shearlegs near Messrs. ‘[, Richardson and Sons’ Marine 
Eagine Works, at Middleton, Hartlepool. 

The full opening of the Wear Valley Extension Railway, from 
Stanhope to Wearhead, has been officially fixed for Saturday, 
O:tober 19th, that being the anniversary of the cutting of the first 
sod two years ago. 

Oa Saturday Mr. R. O. Lamb, the chairman of the North- 
umberland Coalowners’ Association, opened the Bart Hall, which 
the Northumberland miners have erected at a cost of £10,000, 
close to the Darham College of Science at Newcastle-on-Tyne. 
This will be their headquarters, and is erected in recognition of 
the valuable services rendered by Mr. Thomas Bart, M.P., for 


prospects in iron and steel now prevailing, kindred industries show 
more favourably, Patent fuel manufacturers are busy Cardiff and 
Swansea. At Cardiff best brands command 1ls., inferior 103. 6d. 
Swansea prices 103. 3d. to 10s. 6d. Lust week Swansea shipped 
3500 tons to France, 3780 tons to Italy, 800 tons to Spain, and 
1550 tons to Oran. Pitwood and coke firm at last quotations. 

Pig iron continues to improve. Mid-week iron and steel quota- 
tions at Swansea were as follows :—Gl, w pig, 483; Middles- 
brough No, 3, 393. 3d.; hematite, 47s. 6d.; Welsh bars, £5 53, to 
£5 10s.; sheet iron, £5 153. to £6 5s.; steel sheets, £5 153. to 
£6 5s.; usual extras for higher ag og Steel rails, heavy sections, 
£3 17s. 6d. to £4; light, £4 10s, to £5 10s. Bessemer steel tin- 
plate bars, £3 18s. to £4; Siemens, £4 to £4 23, 6d.; tin-plates : 
Bassemer cokes, 93, 9d. to 103. 3d.; Siemens, 103. to 103, 6d.; ternes 
perdouble box, 28 hy 20, 18s, 6d. to 21s, 6d.; best charcoal, 12s, 9d. 
to 133. 9d.; wasters, 6d. to 1s. less than primes for all kinds; block 
tin, £65 7s. 6d. to £65 103. 

Reference has been made on several occssions of late in this 
column to the progress going on in the development of Dowlais 
Works, Cardiff, the new Dowlais-on-Sea, which, more than any 
establishment of late years in Wales, has given fall significance to 
the fact that now the native ore of Wales is unworked, and the 
raw material for steel making is obtained from Spain, the steel 
works of the future are to be by the seaboard. Nothing but the 
exceptional excellence of the management at Cyfarthfa has pre- 
served that place from the trials which in late days have fallen 
upon Rhymney and Tredegar. At the latter place the make now 
is limited to colliery rails and a little merchant iron. 

Oa Thursday week, at Dowlais-Cardiff, the new branch [for steel 
making and rolling out ingots for plates was started, and with a 
good measure of success, Since then the practice has been con- 
tinuous, and though some re-adj ts 0 inery and certain 
alterations have been necessitated, the fact has been established 
that steel of the best character can be produced and plates made 
of the first brand. The steel-making plant consists of six 25-ton 
Siemens melting farnaces, constructed in such a manner as to be 
worked with eighteen oes gas producers, The cogging 
and plate mille, in fact the whole of the plant, exhibit the very 
latest appliances, 

It is expected that in about a fortnight work will be proceeded 
with night and day, and substantial encouragement has been given 
by the receipt of large orders, principally for the new cruisers, one 
—the Andromeda—building at Pembroke Dock. 

It is now seen that the gigantic scheme of establishing new steel 
works upon the shore at Cardiff is not limited to the production of 
pig and rails, but has for its chief aim the affiliation of a shipping 
industry upon Cardiff, and meeting the navy and mercantile 
d d for plates from other quarters. Mr. E. P. Martin, the 








twenty-seven years their general secretary, and to cc ate his 
appointment to the Sacretaryship of the Board of Trade in 1892. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has again been excited this week, and a 
large business has been done. Prices of warrants have fluctuated 
with considerable violence and frequency, varying over 6d. per ton 
at a single meeting of the ironring. Speculative transactions have 
been very numerous, both in Scotch warrants and in hematite, 
Quits a large daily market has been developed in the latter, in 
consequence of the activity reported ia the American steel trade 
and the basy timas now beiog experienced at home. Business hes 
been done in Szotch warrants between 483, 4$4. and 47s, 10d. 
cash; Cieveland has been done from 393. 64. to 393, 1d.; and 
Camberland hematite between 503. 21. and 503. 44d. There has 
not been so much interest shown in our market in Middlesbrough 
hematite, which is quoted at 47s. 3d. per ton for cash. 

Taere are numerous changes in the disposition of the furnaces, 
the makers altering them from ordinary to hematite and vice vers 
as the exigencies of the demand require. Those in blast now 
number 76, of which 5 are producing basic, 21 hematite, and 50 
ordinary iron. " : 

Values of special brands of makers’ iron are again somewhat 
higher, G.M.B., f.0.b. at Glasgow, No. 1, is quoted 50s.; Ne. 
8, 483.; Monkland, ditto; Carnbros, No. 1, 503. 6d.; No, 3, 
483, 6d.; Clyde, No. 1, 523; No. 3, 47s. 6d.; Calder and Summer- 
lee, Nos. 1, 533.; Nos. 3, 493.; Gartsherrie, No. 1, 533.; No. 3, 
503.; Coltness, No. 1, 553; No, 3, 503. 64.; Glengarnock at 
Ardrossan, No. 1, 523.; No. 3, 47s. 6d.; Eglinton, No. 1, 50s. 6d.; 
No. 3, 483. 64.; Dalmellington at Ayr, No. 1, 493.; No. 3, 463. 61.; 
Shotts at Laith, No. 1, 533. 6d.; No. 3, 49s. ; Carron, at 
Grangemouth, No, 1, 54s, 64.; No. 3, 49a. 6d, 

The shipments of pig iron from Scottish ports in the past week 
were 8355 tons, of which Canada took 500 ; India, 132 ; Australia, 
337; Feance, 35; ltaly, 765; Germany, 770; Holland, 260; 
Balgium, 60; Spain, 30; China and Japan, 252; other countries, 
180; the coastwiss shipments being £044 tons. It is remarkable 
that in atime cf so great activity the foreign shipments are so 
small, The increase in the coastwise shipments is, perhaps, also 
more apparent than real, because they are compared with a period 
last year when the trade was almost at a standstill owing to the 
miners’ strike. 

The demand for malleable iron is improving but slowly. The 
trade is not nearly so active as might be expected from the ani- 
mated condition of the warrant market. Makers have now to pay 
greatly enhanced prices for their raw material, and cannot obtain 
anything like an equivalent increase upon the value of their pro- 
duct. Business from abroad is rendered fally more difficult than 
before, the quotations of competitors abroad being comparatively 
low. 

In the steel trade there is no change of importance to note. 
Higher prices are being sought, but not always obtained. The 
great bulk of the work is in connection with contracts for ship- 
building material, for which Eaglish as well as Scotch makers are 
competing, and it is open to doubt whether, even in this period of 
activity, the steel manufacture is profitable to the limited com- 

anies, 

, The state of the coal trada still leaves much to be desired. The 
shipments in the past week amounted to 144,776 tone, compared 
with 165,154 tons in the preceding week, the falling off having 
occurred chiefly at the ports of Fifeshire. In the West of S:otland 
there is a good demand for the better qualities of household coals 
for shipment. Small farnace coal and dross are also in active 
request, Steam coal goes off very slowly. For splint there is a fair 
demand. Some of the larger consumers of gas coal are in the 
market, and while they may have to pay a little mora than they 
did six months ago, it is all but certain they will bo able to suit 
themselves at low rates. Prices have shown as yet hardly any 
disposition to move upward. 











WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE steam coal trade of Cardiff has been in fall activity during 
the past week, and demand continues good and prices firm. House 
coal too is becoming more buoyant, and prospects are that an 
earlier season will set in for this ¢1as3 of coal. : 

I; will be seen that prices keep well up. B2st steam coal, 10s, 6d. 
to 1ls.; seconds realise 93, 94. to 103, 3d.; dry coal, 93. 34. to 
93, 6d,, seconds from 93, ; 

Price of small coal is ruling easier on account of increased pro- 
duction. Best, 4s. 94.; saconds, 4s, 3d, to 4s, 6d.; drys, 33, 9d. 
to 4s, Market for dry coal is firmer. 

House coal is much the same in price ; tone of trade is, however, 
more hopeful. Best is se'ling in Cardiff at 10?7.; Rhondda No. 3, 
9s, 6d. to 93. 9d. ; brush, 7s. 6d. to 7s, 94. ; small, 63, 3d. to 63. 6d. ; 


general manager of Dowlais industries, and Mr. Enoch Jarvis, 
manager at Dowlais-Cardiff, have been indefatigable from the first 
in this new development. 

In tin-plate trade continues to be satisfactory at Swansea, 
though not yet accompanied by that boom in price which remains, 
many think, for the near fature. Shipments last week were under 
the make. The following are the cfilicial figures :—Shipments, 
53,340 boxes; received from works, 63,749 boxes. The total 
stock now consists of 132,584 boxes, Tae Newport district, jadging 
— receipts at Swansea, is in a more active condition than of 
ate. 

I regret being yet unable to report a full renewal of activity at 
Lianelly. O.e of the reports is that a certain degree of dulness 
and depression exists, and the fear is expressed that the lowest 
point has not yet been reached. Probably the depression is the 
effect of the strike, not yet cleared off. There isa whisper abroad 
that Morfa may yet see a restart before many weeks. I only 
hope that this may be true. Anthracite coal in this quarter is not 
brisk, but new companies are likely to come into the field. 
— must push ahead its shipping facilities for this class of 
trade, 

Briton Ferry exhibits a gratifying condition, and at the Albion 
there is a prospect of a new farnace, Should the favourable 
condition of the pig iron trade continue, some restarts may be 
sgen which will gratify a large number. Few places would have 
this with greater feeling than Tredegar, and at Treforest the 
compact and well-equipped furnaces, which are always kept in the 
best state of readiness, could soon be started. A good effect of 
the spurt will be in clearing off large stocks held by leading iron- 
masters. 

I visited Cwm E an, the Birmingham watershed, near Rhayader, 
this week, and could but note the substantial progress made during 





the year. A small army of men could be seen facing stones, 
abundance of which can be readily quarried, and fine timber 
abounds. A substantial railroad runs along the slope a few yards 
above the height of the dam to be, and a tunnel three miles in 
length is being formed. The community of navvies is a large one. 
The estimate for the undertaking is over six millions sterling, and 
it will probably be about ten years from the start before water is 
finally delivered, eighty miles away, in Birmingham. 

A good deal of activity characterises the iron trade, Three large 
cargoes came in from Bilbao to Dowlais on one day this week. 
Ebbw Vale and Blaenavon are also importing largely, as well as 
the Patent Nut and Bolt Co, 

The inquests have been opened concerning the recent pit 
accidents by which twelve men were killed. O. Tuesday, that of 
tha Dowlais-Cardiff pit was concluded, after a patient investiga- 
tion. The jary, after deliberating forty minutes, returned with 
a verdict that the six men were ‘tilled by the upsetting of the 
bowk, in which they were ascending, in consequence of its striking 
against a byat, and precipitating them down the shaft. There was 
no evidence to show what caused the bowk to deviate. The jary 
strongly condemned the practice of sending tools up in bowks in 
which men are riding. 

It must surprise those interested in coal in Eaglish counties to 
note the periodical appearance in the front of new Welsh coal 
districts. Withia the last few days Llancamlet, one of the richest 
coalfislds in Wales, and which has been nothing like developed, 
came to the front, and I hear that its great facilities for trans- 
mitting coal to Swansea are likely to bring about a good deal of 
activity there. There is a talk now of re-opening Gwern pit, and 
further development of the Veliofran Company. 

The German wire antagonism so far has not affected Cardiff 
much, The good material turned cut commands a large business. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

ALTHOUGH generally the position of the iron and allied trades 
remains very much as ha3 been reported for many weeks past, 
there has been, in a few instances, quite an active demand experi- 
enced and a steadier tone in prices has likewise been noticed. Of 
course there is still much cause for complaint, both as regards 
orders and current rates, but the condition of the iron market has 
been low and depressed for such a long time that every indication 
of an improvement is joyfully greeted, and perhaps exaggerated. 

The Silesian iron business has well maintained the firm t<n- 
dency that was reported in previous letters. Prospects for the 
further development of the iron trade are generally considered as 
fairly good, demand being likely to continue steady, if not brisk. 
Export in malleable iron to Russia and Danubian countries has 
been on the whole satisfactory. Sheets are in specially good 
reques’, quotations having shown a stiffening tendency during the 
latter part of August. The hardware trade is fairly well 
employed ; the same is told of the machine factories, whi’e 
the accounts that are given of the iron feundries are anything but 

ood, 

. Both the raw and the finished iron market remains bat 
moderately active in Austria-Hungary. Bars are decidedly week, 


Ls 


Changes in quotations have not taken place, nor can the 

ably be expected so long as the conlliiie of the iron teode, Pr 
weak and uncertain as it is now. Officially, common forge pig is 
quoted 46 to 47 fi, 2s 3 grey, ditto, 48 to 51 fl. p.t.; Bessemer 
43 to 52 fl. p.t.; Bessemer and Styrian ingots, free Vienna’ 
78 to 85 fl. p.t. ; Styrian bars, 105 to 112 °50 fl. p.t. ; steel plates, 
142°50 to 165 fl. p.t.; heavy plates, for boiler-making purposes, 
165 to 180 fl. p.t.; tank plates, 135 fl. p.t.: galvanised sheets’ 
205 to 260 fl, p.t.; tin sheets, 28 fl. per box ; ohalene, 106 to 110 4 
rer ton, ‘ 

With regard to French iron trade, there is nothing of importancs 
to be noted; prices as well as demand continue rather flat, 
and hog contracts only have been secured for the last two or three 
weeks, 

Ia Belgium only a very small amount of business has again been 
transacted on the iron market ; the different departments of the 
raw and manufactured iron trade are all but indifferently occupied 
as the smallest possible requirements only are being purchased, 
Quotations remain, nevertheless, pretty firm—at least no further 
reductions have been reported upon the week. 

In the iron-producing districts of Rheinland-Westphalia there 
has been a much steadier market this week, both in pig and 
manufactured iron, and a fair number of orders have been booked, 
The works are regularly employed, and the state of things is alto. 
gether more favourable than before. Makers have taken advan- 
tage of the improved demand and have sold off some of their 
stocks, which had rather accumulated during the preceding 
months. Low prices have, of course, to be accepted in most cascg 
but here and there firmness and even an upward inclination have 
b.ea noticed. Theiron ore trade continu:s languid, and there is 
no alteration to be reported in quotations, which remain, for spa- 
those iron ore, M. 7 to 7°40 p.t.; roasted ditto, M. 10 to 10°60 p.t., 
net at mines, Nassau red iron ore fetches M. 9 p.t. For Luxem- 
burg-Lorraine minette, 40 p.c. contents, M. 2°40 to 2°60 and 3:20 
p.t. is paid, according to quality. As has been remarked before, a 
more hopeful tone caaracterises the pig iron trade ; compared to 
former week there has been a dezidedly better demand experienced 
for most sorts, and there have even beeninquiries coming in for the 
first quarter of 1896. Production is in most instances equal to con- 
sumption, as the majority of the works prefer to limit their output 
rather than accumulate stocks. A move towards an advance in 
prices has been repeatedly noticed, but up to date no actual 
improvement has taken place. For spiegeleisen, 10 to 12 p.c, 
grade, M. 50 p.t. is still quoted ; forge pig No. 1, M. 43 to 44 p.t. ; 
No. 3, M. 43 p.t. Hematite, M. 63 p.t. Foundry pig No, 1, 
M. 63 p.t., No.3 M. 54 p.t. Basic, M. 46 p.t. German Besse- 
mer, M. 48 p.t. Iron for making steel, M. 43 to 44 p.t. Luxem- 
burg forge pig, M. 42 p.t. The business in manufactured iron 
is lively and prices are firm. At the bar mills a good 
number of inquiries have been coming in both from home and 
foreign consumers, and some works are reported to have booked 
orders that will reach into the coming year. Girders are still 
rather bri:k of eale, and hoops likewise continue well inquired 
for. In plates thera has been rather a good business doing upon 
the week, but there is still not the slightest improvement in prices 
to be perceived. Sheets, too, are brisk of sale, and some mills 
have been fully employed, prices showing some firmness. The 
wire trade is tolerably well engaged, while rivets continue 
neglected. Irregular employmentis still going on at the foundrics 
and construction shops, while the wagon factories are in fair 
activity, and prospects for further occupation are good, tenders 
for the supply of 139 passenger and 204 freight cars having been 
invited by the Barlin Railway Administration fcr the 24th of the 
present month, 

Latest list quotations, per ton at works, are as under :—Good mer- 
chant bars, M. 100 to 102; angles, M. 110; girders, M. 83 to &8; 
hoops, M. 105 to 107 ; billets in basic and Bossemer, M. 73 to 75; 
heavy plates, for boiler-making purposes, M. 140 ; tank plates, M. 
125 to 130; steel plates, M. 115; tank ditto, M. 110; sheets, M. 130 
to 140; iron wire rods, common quality, M. 110 to 120; drawn wire 
in iron or steel, M. 95 to 110 ; wire nails, M. 113 to 115 ; rivets, M. 
150 , complete sets of wheels and axles, M. 270 to 280; axles, M. 
200 ; steel tires, M. 195 to 200. Bassemer rails, M. 108 to 110; 
steel sleepers, M, 106; fish-plates, M. 112 to 120; light section rails, 
M. 95 to 100. 

Oatput of coal in the Ruhr district was, for August of present 
year, 3,098,700t., against 3,015,210t. for the same period last year ; 
in the Saar district output amounted to 440,920t., against 435,430¢. ; 
in Silesia, 1,262,010t. against 1,189,810t., and in the three districts 
together 4,801,630t. against 4,640,450t., and was, accordingly, in 
the Ruhr district 2°8 per cent., in the Saar district 0°1 per 
cent., in Silesia 6°1 per cent., and in the three districts together 
3°5 per cent. higher than during the same month in previous year. 
Total output of coal during the first eight months of present year 
was, for the Rabr district, 22,545,110:. against 22,392,580:.; in the 
Saar district, 3,346,770t. against 3,350,600. ; in Silesia, 8,201,690", 
against 7,609,180t.; and in the three districts together, 34,093,870t. 
against 33,352,360t., which shows a decrease of 3830.. for the Saar 
district ; while for Silesia an increase of 7°7 per cent., and for the 
Ruhr district an increase of 0°7 per cent, is shown, For the three 
districts together output was 2°2 per cent. higher than during the 
same period the year before, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was an average attendance on ’Change tc-day. A 
vigorous demand for steam coal prevailed, and prices are coL- 
sequently firmer. House coal shipments continue good. There 
was a fair demand for tin-plates, and the improvement reported 
last week in the steel and iron trades is well maintained. Aa 
extraordinary quantity of iron has been received during the week, 
no les3 than ten steamers having discharged cargoes. lH ght more 
cargoes are due, Several cargoes of timber consigned to different 
merchants are also expected here during the week, Asan instance 
of the rapid despatch invariably given to vessels visiting the port, 
we may mention that the s.s, Thomas Coats arrived from 
Bordeaux early on Friday morning last with 1150 tons of pit wood. 
After the cargo was discharged, the steamer took in 1229 tons of 
coal, and sailed again early on Sunday moraing’s tide. The order 
for repairing the extensive damage done to the hull of the 8s. 
Collivand has been secured by Mordey, Carney, and Co. The 
principal imports were 17,590 tons cf iron ore, 2042 loads of pit 
wood, 2503 loads of boards and deals, 5178 sleepers and sleeper 
blocks, 5000 tin-plate boxes, 3945 sacks of grain, 800 tons cf pig 
iron, and £0 tons of flour, whilst 1720 tons of patent fuel, 233 tons 
of coke, 115 tons of rails, and 710 tons of tin-plates formed part 
of the principal exports. 

Prices ruling on ’Change were as follows:—Coal: Best steam, 
8s, 3d. to 8s. 9d.; seconds, 7s. 9d. to 8s.; best house coal, 
10s. to 10s, 3d.; dock screenings, 5s.; colliery smail, 4s. 6d.; 
smiths’ coal, 6s, 6d.; patent fuel, 10s. 6d. Pig iron: Scotch 
warrants, 47s, 7d.; hematite warrants, 493, 9d., f.o,b, Cumber- 
land; Middlesbrough, No. 3, 38s, 10d. prompt; Middlesbrough 
hematite, 463.104d. Iron ore: Rubio, 11s, 6d.; Tafna,11s. Steel rails, 
heavy sections, £3 17s. 6d.; light sections, £410s, Tin-plate bars, 
£4; fienens tin-plate bars, best, £4 53., a!l delivered in the district, 
cash less 24 per cent. Tin-plates: Bessemer steel coke, 98. 9d.; 
Siemens coke finish, 10s,; ternes, per double box, 28 by 20¢., 
183, to 203, 6d. Pitwood, 16s. 6d. London Exchange telegram : 
Copper, £46 10a.; Straits tin, £65 23, 6d. Freights, withcut 
change, 








Mr. H. C. Russeut, F.R.S., some years ago tried 
aluminum cups; for a rain gauge, but found that they were ‘0 
quickly corroded throngh, that he had to relinquish the use of the 








No. 2 Rhondda. 7s. 34. to 7s. 6d. ; through, 6s, to 63, 3d. ; small, 
4s, to 4s, 3d. In unison with the activity in coal and the better 








while girders and plates have hitherto been well asked fcr, 


metal, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 13th. 

vigorous conditions prevail in all quarters, 
The iron trade is still feverish. Its future course 
depends on what a half dozen large buyers do. 
if Their requirements for the next six months are 
overed, & slight reaction will occur, There is 
bat little show for foreign billets or rods, as prices 
here have reached their turning point. Heavy 
gales of southern pig iron for early winter delivery 

ntinue to be made. All Western iron centres 
a excited over the possibility of a speculative 
turn in prices. Billets are wanted in large 
nantities, bat buyers will purchase in small lots 
until the reaction to lower prices comes, Iron 
associations have been raising prices. Steel rail 
makers will soon hold a meeting and mark up 
notations. A general advance in coke is immi- 
eat Withal this, it is believed that we have 
seen the worst of the phenomenal advance in iron 
and steel prices. Production is being strained at 
furnaces and mills in order that manufacturing 
interests may be in shape to talk to buyers for 
winter deliveries in November and December. All 
sorts of iron and steel-making capacity is under 
contract from periods ranging from three toeight 
months. The Government's finances are in rather 
bad shape because of the stupid policy adopted 
gome three yearsago. Our Government will soon 
be, with hat in hand, begging in London for 
another 10,000,000 dols. Our receipts are below 
expenditures, and there is no prospect of improve- 
ment. The high price of billets threatens the 
home tin-plate industry. Railroad earnings are 
improving. Freights by rail and water are teing 
advanced. Wages are also moving upward in 
some industries. Strikes are almost unknown 
except ina few minor lines. Building operatiors 
are absorbing material rapidly. Nails have been 


again advanced. 








LAUNCHES AND TRIAL TRIPS. 


The s.8. Diciembre, a veesel of the turret deck 
type, was launched from the yard of Messrs, 
William Doxford and Sons, of Sunderland, on the 
17th inst., having been built to the order of 
Messrs, the Compania Bilbania de Navigacion, 
Bilbao, and has received the highest class in both 
the British Corporation and Bureau Veritas 


ters. 

essrs, W. B. Thompson and Co., Dundee, 
have launched from Caledon Shipyard a hopper 
barge of about 100 tons, named the Thistle, which 
they have constructed for the Peterhead Harbour 
of Refuge Works. The barge will be principally 
used for the conveyance of stones to the break- 
water at present in course of erection at Peter- 
head, She is propelled by steam, being fitted 
with twin-screws, and carries several steam 
winches and a steam crane. Her length is 110ft., 
breadth, 24ft.; and the depth of hold is 10ft. 
moulded. The engines, built at Lilybank Works, 
are compound surface condensing, having 
cylinders of 12in. and 24in., with 18in. stroke, The 
hull and machinery have been constructed accord- 
ing to specifications drawn up by Messrs. Coode, 
Son, and Matthews, 

Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched on the 17th 
inst. the powerful steel twin screw hopper 
dredger Cambois, built to the order of Messrs. 
the Blyth Harbour Commissioners, Blyth. The 
dimensions of the vessel are 180ft. by 35ft. by 
14ft. She will be capable of raising about 600 
tons per hour from a depth of [40ft., and has a 
hopper capacity of 600 tons, The Cambois is 
fitted with the builders’ patent independent 
ae tart 9 traversing gear for travelling the 

ucket ladder in advance of bull, and so enabling 
the vessel to cut her own flotation. The bucket 
ladder is suspended by steel wire ropes working 
in grooved barrels, and is raised cal tonueal by 
independent auxiliary engine. Main engines are 
compound surface-condensing, of 800-horse power, 
steam being supplied by two horizontal multi- 
tubular boilers. The machinery throughout is 
of the most modern and improved description, 
and the gearing is entirely of steel. Powerful 
triple-geared mooring winches are fitted fore and 
aft of the vessel. Steam-driven winches are also 
fitted at ends of hoppers for raising doors, which 
are of special construction. The Cambois has 
been constructed to the design and specification 
of Messrs, J. Watt Sandeman and Moncrieff, 
C.E., Newcastle-on-Tyne, engineers for the 
Blyth Harbour Commissioners, and the vessel 
during construction has been under the inspec- 
tion of Mr. John Daff, resident engineer. 

On Tuesday, 10th inst., a new barge loading 
dredger, one of the largest and most powerful 
Vessels of its type afloat, was launched with its 
machinery on board at the works of Messrs, Wm. 
Simons and Co., Renfrew. It is built to the order 
of the Mersey Docks and Harbour Board, and has 
all the latest improvements, and is specially 
adapted for rock dredging. It is fitted with two 
sets of triple cylinder engines for propelling and 
one independent set for dredging, three mild 
steel boilers 160 1b, working pressnre, tested to 
360 Ib. hydraulic test, three independent sets of 
engines for ladder hoist and mooring crabs at bow 
and stern, central bucket ladder and chain of 
steel buckets adapted to dredge banks and shoals 
and to 45ft, depth of water. The buckets have 
strong steel mouth plates and steel picks for 
dealing with rock one hard material. The total 
Weight of the bucket chain is 100 tons, exclusive 
of bucket ladder and mountings. This vessel is 
fubdivided into thirteen water-tight compartments 
} bulkheads carried up to upper deck. Electric 
Wnt appliances, steam starting and steering gear, 
a eir’s feed heater, evaporator, and Harris’ water 
— are provided, also a five ton derrick crane. 

@ main steam pipes are armoured with gal- 
bg steel wire wound round them for safety. 

ree independent surface cond 8 with inde- 
Pendent air and circulating pumping engines, 
centrifugal pumps for supplying water to the 
og condensers and to the shoots, are also fitted. 
ai © dredger has been constructed under the 
Srection of the Mersey Dock Board’s engineer, 
~ A. G, Lyster, C.E, Mr. Morgan, superin- 
in’ ee he Mr, R. Anderson, resident 
. all a is is er ninth vessel constructed 

imons ‘ 
and Harbour - Co, for the Mersey Dock 








THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Oficial Journal of 
Patents.’ 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


8rd September, 1895, 


16,578. Woop Brocks, D. Young.—(0. 
many ) 

16,579. Fisa Scatrr, M. Huffman, London. 

16,580. ExveLope Davice, F. G. Presnell, London. 

16,581. Lemon &Qqueezers, H. A. Hickok, London. 

16,582. Srorace Barrery Pxiate, F, N. Tilton, 
London. 

16,588. Savers, E. M. Shuckford, London. 

16,584. Lasts, T , C. H., and H. Roberts, and T. Roche, 
London. 

16,585. Beps and Marrresses, H. Prufrock, Loudon. 

16,586. Rack or Ho.per for Umpreras, J. P. Funt, 
London. 

16,587. Mancracture of Gas CyLinpeas, G. Hookham, 
London. 

16,588. TeLtLurtAN, G. Calvert, Australia, 


Hetzer, Ger- 


5th September, 1895. 
16,589. Vent Pecs, J. L. Seymour, Essex. 


16,590. Fastenina for Soxitarres, A. E. Evans, 
London. 
16,591. Tcot for Scorina Pork, &c., J. Luxford, 
Brighton. 


16,592. Lap Macutnes, A. Borios, Manchester. 

16,593. Metuop of Fastentna Carpets, &c., F. R. Gee, 
Dublin. 

16 594. Winpow Fasteser, F. E. McGrah and F. W. 
McGrah, Sheffield. 

16,595. Frames for DispLayinc Tare Weicuts, &c., 
J. Harris and H. Clark, Manchester. 

16,596. MetHop of Movinc TornTAB_es, W. A. Green, 
Aberystwyth. 

16,597. AppLiance for the Maxine cf Racks, A. Drum- 
mond, Glasgow. 

16 598. Preparation for StancHinc Goons, &c., J. W. 
Dougal, Glasgow. 

16,599. SCREW-STOPPER and ScREW-STOPPER SECURER, 
L. Clement, London, 

16.600. WirapRawine Noxious Gases from Waste 
Water, &c., J. Holmes, Huddersfield. 

16,601. Lavine of Yarns or Tareaps in Bunpies, &c., 
A. Leach, Manchester. 

16,602, MuLtTipLe CircucaR Saw Bescu, C. E. Turn- 
ock, Liverpool. 

16,403. Dark-room Lamps, J. W. Hunter, London. 

16,604, Means for the Lockinc of WinDow-sasHEs, 
G. A. Brooks, Manchester. 

16,605. Construction of SHutrie-poxes, G. Leek, 
H. Walker, and G. Walker, Lancashire. 

16.606. Steet and Iron Barrexs, J. M. Storrar and 
W. Crawford, Glasgow. 

16,607. Apparatus for CoverInac CarDBoaRDs, J. J. 
Allen, Bradford. 

16,608. Macuines for Twistine Yarns, &c., E. Holling- 
worth and W. Mitchell, Huddersfield. 

16.609. Gas and Om Motor Ewsores, H. Campbell, 
Halifax. 

16,610. Stream Generators, Xc., J. J. Meldrum, T. F. 
Meldrum, and J. W. Meldrum, Liverpool. 

16 611. Lataes, B. Suttcliffe and E. L. Dutton, 
Halifax. 

16,612. Tue KrypERGARTEN Beap Form, R. Taylor, 
Preston. 

16,613. Manuracture cf Coutiars, C. Davies, London. 

16,614. Form and Make of ReveRsIBLE Scarves, C. 
Davies, London. 

16,615. BLEACHING INDIA-RUBBER, &c., J. B. Torres, 
London. 

16,616. Wrist Rest for Prano or Oroan, J. M. Dove, 
London. 

16,617. Roap Construction, J. E. Bingham, London. 

16,618. Cycte Sappixs, T. Middlemore and W. A 
Delattre, London. 

16,619. Means or Metuop of Apverrtisine, J. Wilson, 
London. 

16,620. Vatve for Pyevumatic Tires, D. R. Ashton, 
London. 

16,621. Distnrzctina Apparatus for UrRrNnaLs, &c., 
J. Thomson, London. 

16,622. DisHes, &c , fr Horpine Meat, 8. A. Sewell, 
London. 

16,623. TourBILLON Watcues, A. Taylor, London. 


16,624 Strap for PerRameuLators, &c., R. Eras, 
London. 
16,625. AppaRATUS for Derp Sga-pivinc, H. Stan- 


bridge, London. 
16,626. Artists’ UMBRELLA or SunsHaDE, J. Francis, 


London. 
16,627. Bottites and Stoppers, C. F. Larone, 
London. 
16,628. FrexiBLe PaotocrapuHic Fitw, G. Dickman, 
mdon. 


16,629. CartrincEs, A. Gillingham and J. J. W. Row- 
land, London, 

16,630. CaickeT Bats, A. Ashton, London. 

16,631. CrrcuLation of Hor Atr, J. Harding, Exeter. 

16,632, Cricaretre, G. Liebermann, Londoa, 

16,633. CiGaReTTEe, G Liebermann, London. 

16,634. OptarninG Precious Meta.s, J. 8. MacArthur, 
London. 

16,635. ELtectric Motors, W. L. Pakenham and J. C. 
Howell, London. 

16,636. Rees for Fisuine Rops, C. Farlow, London. 

16,637. Buckies, W. B Day, Dublin. 
16,688. Pepats for Cyciis, Rudge-Whitworth, Ld., 
and H. Parsons, London, 
16,639. THawine of Frozen Meat, J. A. Linley, 
London. 

16,640. PHorocrapHic Lensgs, H. L. Aldis, London. 

16,641. Moustacue and Extension Enps, J. W. Law- 
rence, London. 

16,642. INCANDESCENT Gas F. Deimel, 
London. 

16,643. Motor Vruic.es, F. B. Behr, London. 

16,644. Corr’ E-HULLING Macaing3, O. Imray.—(A D. C. 
Gomez, Columbia.) 

16.645, SpRockET WHEELS for Cycugs, G. B. H. Austin, 
London. 

16,646. MgasurtnG TexTILe Fasrics, L. Silberstein 
and L, Horn, London. 

16,637. A New Suirt Stup, W. W. Finch, London. 

16,648. ConsTRUCTION of Umpretuas, W. Archer, 
London. 

16,649. Formtna the Mourns of Borties, W. Brooke, 
London. 

16,650. Storine Air, W. R. Lake.—(7. Duffy, United 
States ) 

16,651. GLow Lamps, E. Rosenberg.—(The Firm of Von 
Severen and Schicabe, Germany ) 





BURNERS, 


16,652. CeNTRIFUGAL SEPARATORS, O. B. Peck, 
London. 

16,653, CrNnTRirugaAL Separators, O. B. Peck, 
London. 

16,654. Tspat Motors, J. F. R. Knobloch, London. 


16,655. Game Bags, C. Klein, London. 


16,656. Paint and the like, J. D. Ross and A. Heiron, 
ndon. 
16,657. Prep Carpets, G. M. Whittall and A. Webb, 
Birmingham. 


16,658. Postat Envecvope, F. 8. Pett, London. 

16,659. Evecrric Raitways, R. Belfield.— (The Foreign 
Electric Traction Company, ——-——. 

16,660. CommunicaTION with Divers, F. F. de Genua, 
Liverpool. 

16,661. Manvuracture of Piatsters, J. Thomlinson, 
London, 

16,662. PReventING the Picxina of Door Locks, J. R. 
Parker and F. Bishop, London. 

16,663, Butrerworkers, T. T. Sabroe, London, 

16,564, Powper Insurr ator, C. F. Slater; London: 











6th September, 1895. 


16,665. Oar for Rowinc Boats, &, A. 8. Walker, 
London. 

16,666. Iron Latuina for PLasteR Work, S. M. Wil- 
mot, Bristol. 

16,667. Miners’ Picks, Pickaxe3, &c, H. D. Fitz- 
patrick, Gla:gow. 

16,668. Fornaces of Steam Borers, J. S. D. Shanks, 

. Harrison, and J. MacCormac, Belfast. 

16,669. Arn Tupes for Pneumatic Tree; for Cycvzs, 
W. Partington and W. Turner, Manchester. 

16,670. Pencit-casE for THEATRICAL PorposeEs, A. Mac- 
Callum, Dublin. 

16,671. Door Locks, F. B. Ril- y, Bristol 

16,672. Latringes and Water-cLoseTs, W. Oates and 
J.J. Green, Halifax. 

16,673. WHEE, W. Ives, Halifax. 

16,674, Sprinc Mattresses, Sprina Seats, &c., T. E. 
Wale, Birmingham. 
16,675, SHUTILE-BOXES, 

Smith, Glasgow. 
16,676 Box for Contarnin3 Borties, &c., T. Hill, 
Kingston-upon-Hull 
16,677. Dress Guarps for Lapres’ Cycues, W. Liggins, 


&c., in Power Looms, B. 


Coventry. 

16,678. FLow#R-HOLDER for ButTronHoces, F. Wilson, 
Manchester. 

16,679. Sappte3 for Bicycires, &2, F. H. Ccllins, 
Birmingham. 


16,680, Cycies, C. V. Virgo, Manchester. 

16,681 Frxino Toupes in Borers, &c., T. G. Messenger, 
Loughborough. 

16,682. Inp1caTor for GAs-HOLDERS, TANKS, &c., W. R. 
Chester, Nottingham. 

16,683. ATTACHING Kwives, Forks, &c., to Disues, W. 
Heymann, Manchester. 

16,684. Swivet Looms, J. Melven, J. Dittrich, and J. 
Smillie, Glasgow. 

16,685. Cranks for Enaines, G. Pirnie Dundee. 

16,686. GLAND Packino, G. Wilson, Westminster. 

16,687. Manuractorse cof BaLusters and NERVEL 
Posts, C. Marr, Newcastle-on-Tyne. 

16,688. Bicycues, J. Talbot, Salop. 
16,689. Pocket Transit, D. W. Brunton, London. 
16,690. Mera ATTACHMENT for BLOCK CaLENDERS, 
O. Siecke, F. Berthold, and H. Ebhardt, London. 
16,691. Generator for AcsTyLineE Gas Lamps, R. 
Campe, London. 

16,692. Crimpinc and Cur.ine the Harr, A. E. Terry, 
Birmingham. 

16,693. FitTRATION of Liquips, W. J. Lomax and C. J. 
Lomax, London. 

16,694, Apparatus for MALTING, A. Gough, 
Saffron Walden 

16,695. Carp Game, K. H. Hancock, Bournemouth. 

16,696. CapsuLes, G. V. Rowland, London. 

16,697. CoxperR Sirrers, R. Makinson, London. 

16,698. OPENING WATER-TIGHT Doors, J. R. Mathias, 


&e., 


ndon. 
16,699. Comprnep Bicycies, J. Tranclé-Armand, 


mdon. 

16,700. SuppLyinG ELEcTRICAL Enercy, Siemens Bros. 
and Co., Ld.—(Messrs. Siemens and Halske, Ger- 
many ) 

16,701. Passinc of Tramways, Siemens Bros. and Co., 
Ld.—(Messrs. Siemens and Halske, Germany.) 

16 702. Seconpary Vottaic BatrTerigs, P. Vanders- 
missen, London. 

16,703. Perroteum Enoines, G. W. Weatherhogg, 
London. 

16,704. CoLLAPsIBLE Boxe3, F. T. Fogden, London. 

16,705 ReauLatinc Apparatus, M. E. Couttolere, 
London. 

14,706. Watcu Cases, L. A. Macquat, London. 

16,707. Sarery AppLiaNce for borLers, F. W. Green- 
grass, London. 

16,708. Two-wHeELED VeuicLes, H. 8. Edwards, 
London. 

16.709. Sipixe 
London. 

16,710. Ticket, G. B. Baugham, London. 

16,711. Fires for Lmeirers, E£. N. L. Cointepas 

ndon. 

16,712. Maxine Cigarettes, W. L. Wise.—(W. Max 
field, United States.) 

16,713. Burninc Petroievm, A. J. Boult.—(C. Dusau- 
lax, France.) 

16,714. Sap Iron, X. Schindele, London. 

16,715. CarnTRipGE for Topacco Piprs, T. Dunkley, 
London. 

16,716. Bornixea Liguips, W. and I. Darby and J. H. 
Punchard, London. 

16,717. Breakinc the Sues of Eacs, F. Schnell, 


Winpow SasHes, J. R. Jarvis, 


ndon. 
16,718. Means for ASCERTAINING SraturRF, W. Elborne, 
medion. 
16,719. ButToNHOLE Siwinc Macuines, R. M. Mel- 
huish, London. 
16,720. Srups and Souirarres, C. A. Babington, 
London. 
16,721. Forsrs, W. Ross, London. 
16,722. CLosinc MecHanisM of Gas Pipes, M. Harff 
and A. Siebert, London. 
16,723. Sturrinc Boxes of Piston Rops, A. Cocke, 
London. 
16,724. Stzam Traps for Vapour or Gass, I. Caanan, 
ndon. 
16,725. Bricks, A. E. Perkins, London. 
16,726. CuraT:vE Appiyance, G. H. Rayner.—(C. V. 
Adee, United States.) 
16,727. Biocks fur Printinc Numpers, E. Schreier 
and R. Auerbach, Lundon. 
16 728. CHarctnec Gas Rerorts, C. Eastwood and C. 
J. McEwen, Liverpool. 
16,729. Disues, A. Hines, Manchester. 
16,730. IncaNDESCENCE BurNERS, W. H. Wheatley.— 
(C. Schmid, Belgium) 
16,731. Bicycirs, W. C. Fortney, London. 
16,732. TREATING Mera Compounns, F. G. Treharne, 


London. 

16,733. ArRtTIcLE oF Domestic Furnitctrr, E M. 
McCarthy, London. 

16,734. SHor Lasts, J. G. Lorrain.—(A. D. Tyler, jun., 
United States ) 

16,735. Tings, J. G. Lorrain —(D. B. Harrison, United 
States.) 

16,736. ExTRACTING Gotp and Sitvar, J. Pfleger, 
London. 

16,737. Extracttne Gotp and Sitver, J. Pfleger, 
London. 

16,788. Treatine Emery, G. W. Johnson.—{ Mayer and 
Schmidt, Germany.) 

16,739. Lea Protectors or Guarps, FE. Fisher, 


ndon. 
16,740. VenTILaTiInG Boots and SxHoxs, E. Chappell, 
London. 
16.741. Opgeratinc on CHain Links, O. Klatte, 
London. 


7th September, 1895. 


16,742. Incanprscent Ecectric Licut Swrrcs, J. W. 
Fielding, Derby. 

16,748. Surets, KH. R. Phillips, London. 

16,744. Coat or other ILLuMrNaTiING Gasss, W. Fox, 
London. 

16,745. BLowrne Grass, P. McNamee, Dublin. 


16,746. Maoic Puzzce CiearR Case, W. Jinkings, 
London. 

16.747, Stencn Trap, J. Haywood and E. Thompson, 
Birmingham. 


16,748. PrRopucine a Giossy SurFace upon Livgn, W. 
Preston, Manchester. 
16,749. Too Hotper, D. Honeywood and E. L. Austin, 


London. 
16,750. Boots, &c., W. H. J. Edwards and F. Beech, 


jursiem, 
16,751. DupticaTts Mremoranpum Book, E. Fielden, 
Manchester. 
16,752. Sappies, A. McNicol, Glasgow. 
16,758. Inontina Macuings, W. G. and R. W. Hanna, 


lasgow . 
16,754. Cuarainc Pic Iron inte Furnaces, I, Copley, 
Middlesbrough: 


16,755. GengRators, H. Shield and D. J. Howells, 
Live 1. 
16,756. 


Derby. 

16,757 Coverinc GuLLEys, R. Walkden and J. Cocker, 
Darwen. 

16,758. Tops, W. Waddell, Wishaw. 

16,759. Raisinc VerTicaL Spinpies, T. Greenwood, 

‘ax. 

16,760. Decorative Surraces, H.and A. W. Steven- 
son.—(The Actien-Gesellschast fiir Cartonnagen Indus- 
trie, Germany.) 

16,761. Roap Rouuers, P. Gavin, Bradford. 

16,762. — for Hotpinc Tareap, T. Batty, 

‘ord. 

16,768. Bicycies, T. Browett, Manchester. 

16,764. Betis, A. Mugeli, Manchester. 

16 765. Sprinntna Moues, J. McQueen and G. Ross, 
Manchester. 

16,766. CLEaANina ComBines, W. Fairweather.—(2Z. 
Balatsch, C. Herold, and A. Bayer, Austria ) 

16,767. Raits and Cuairs for RaiLroabs, H.8. Knight, 
Teignmou' 

16,768. Rips of Umprectyas and Parasors, A. M. 
Blanchfield, London. 

16,769. Propucinc Lisut and Heat, V. Jaques, 


YDRAULIC or Prgzumatic Motors, W. Smedley, 


London. 

16,770. Srop VaLvgs, J. P. Ranoe and C. L. Templer, 

don. 

16,771. Construction of Suips, T. R. Lee and J. G, 
Campbell, London. 

16,772. The “Janie” Goir Marger, F. J. Kemmis, 
London. 

16,773. Mupevuarps for CycLes, F. Hopper, London. 

16,774. Seite for Beer and Porrer Barerers, W. 
Spilman, London. 

16 775. Necktie Rerarer, J. 8. Curgenven, London. 

16,776. Vatves and Cocks, E. J. Preston and A. T. 
Cornish, London. 

16,777. Dentat Dritits, L. Read and W. Robertson, 


ndon. 
16.778. Zoxc Oxtpes, T. A. de Wolf and W. A. Harper, 
London. 
16,779. Copyrinc Water Saerets, E. BH. Driver, London. 
16,780. SupERBEATING Sream, C. D. Abel.—(R. Woly, 
Germany.) 
16,781. Mixosc Steau and Arr for Gas Propucers, 
L. Mond, Liverpool. 
16,782. Devices for Binpine Music, J. B. Connor, 
Liverpool. 
16,783. BicycLe Tracks, G. G. White, London. 
16,784. Hoxtper for Cur Frowers, E. I. Samuels, 
London. 
16,785. Frames of VeLocipepss, J. Needham, London. 
16,786. IncanpescentT Gas Lamp, A. J, Boult.—(z. 
Dispot, France.) 
16,787. Coarn WHEELS, J. G. Accles and P. L. Renouf, 
ndon. 
16,788. CaLcuLaTinG Devices, E. C. de Segundo, 


mdon. 

16,789. Rounpasouts, J. Clevely, A. Watts, and W. P. 
Snow, London. 

16,790. ComeosiTtion of Matter and Powper, B. C. 
Pettingell, London. 

16,791. Batus, R. Tyler, London. 

16,792. CycLte Sappxes, C. E. V. Potin, London. 

16,793. ParnceL CARRIERS, W. T. and H. C. Burall, 
London. 

16,794. Etecrric Mgasurinc InstRUMENTs, 8. Ever- 
shed, London. 

16,795. Sream Borrers, L. M. V. Blanc, London. 

16,796. ELecrro-maonets, I. A. Timmis, London. 

16,797. Cycies, T. Whitworth, Wallington, Surrey. 

16,798. Burners for Gas Lamps, J. T. Armstrong and 
M. Bailey, London. 

16,799. Merattic Tosrtne for Cycres, J. V. Pugh, 
London. 

16,800. Bicycres and Tricycues, J. V. Pugh, London, 

16,801. TANDEM VELOCIPEDES, J. V. Pugh, London. 


9th September, 1895, 


16,802. Rippep STONEWARE, &c., Pipes, W. L. Coke, 
mdon. 

16,808. ADJUSTABLE SHELVING, L. S Jast and B. W. 
Taylor. Peterborough. 

16,804. Mrxinc Macutnery, KE. A. Brotherton and F. 
G. Holmes, Leeds. 

16,805. MANUFACTURE of CARDBOARD Boxes, J. E. 
Thornton, Altrincham. 

16,806. MippLe Bits for UmBrELa Rips, W. P. Barber, 
Birmingham. 

16,807. Rives of Cornice Pores, &c., J. Barnes, Bir- 
mingham. 

16,808. StreTcHING the CouNTER-FALLER of Muugs, A. 
Wintgens, sen., Germany. 

16,809. Caeck Pouncn, 8. 8. Williamson. Nottingham. 

16,810. PHotocRaPHic Enamer, C. P. Douglas, South- 
ampton. 

16,811. Metatitic Wrapper for Bortte Lasers, G. M. 
Dudley, Dublin. 

16,812. Brake Mecuanism for Bicycies, J. A. E. 
Mitchell, Keighley. 

16,813. BortrLte Stoppers and Freepers, J. H. Bath, 
London. 

16,814. Propucine Recurrine Lieuts, J. R. Wigham, 
Dublin. 


16,815. BLowine and Pumprne, T. Duncan, Oldham. 

16,816. Sun Bonnets, W. Bowden, Manchester. 

16,817. Screw Propetiers, J. C. Bull, Kent. 

16,818. CyciEs, T. Sloper, Devizes. 

16,819. Toy Spmyninc Wueer, W. Buckley, jun., 
Sheffield. 

16,820. Cranks for Cycies, G. Pirnie, Dundee. 

16,821. INCANDESCENT Gas Lampa, C. G. Jansen, Liver- 


16/822. Steam Enoine Inpicators, D. Black and W. 
Stewart, Glasgow. 

16,828. MeTaLiic BepstEaps, O. Steinhardt, Glasgow. 

16,824. Winpow Sas ApJusteEr, W. Chivers, Bristol. 

16,£25. Ganaway Roiier, The Hull Smackowners 
Engineering and Ship Chandlery Company and F. 
Farr, London. 

16,826. ELectrotyais of Satine Soturions, E. Andreoli, 


London. 
16,827. Stipinc and Revotvine Mirrors, W. Lester, 


London. 
16,828. Construction of Tramcars, G. Shrewsbury, 


ondon. 

16,829. Pavina and Fioorimsc Brock, T. H. Lewis, 
London. 

16,830. Reiss for Horses’ Bripies, M. M. Hobson, 
urham. 

— Siipine Sappie3 for Bicycres, T. R. Small, 
iw. 

16,832. Strap Buckies, D. K. West.—(R. P. Gill, 

Indi 


ndia. ) 
16,883. MANUFACTURE of Bae Fastener, D. K. West, 


London. 
16,834. ComprnED Book and Hanp xz, T. M. Cannon, 


ndon. 

16,835. Macutne for CLEANING Roans, &c., C. Jesson, 
Bristol. 

16,836. Prosectitis, H. Andrews and J. A. Norton, 
London. 

16,837. FLowerR-pots, A. Chandler, London. 

16,888. SHow Carps, G. F. Shaw, London. 

16,889. Ecastic WHeEt Trrxs, A. Mitchell, London. 

16,840. Stoprers for VEssELS CONTAINING LiQurDs, J. 
Imray.—({La Société Chimique des usines du Rhine 
Anct. Gilliard, P. Monnet and Cartier, France.) 

16,841. Roastinc APPaRaTuUsEs, M. Hopkins and EF. 
Pellowe, London. 

16,842. Exrractine Zinc, T. Parker and J. Pullman, 


ndon. 
16,843. Extraction of Goxp, T. Parker and J. Pull- 
man, London. 
16,844. Formation of Ice in Water Pipes, F. F. 
Demolder, London. 
16,845. Seats of WaTER-cLosETs, J. Trantom, Liver- 





pool. 
16,846. MaTERIALs for Puriryine Gas, J E, Campbell, 
Manchester: 
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16 847. Printers’ Quorns, &c., E. T. Cleathero and E. 
W. H. Walker, London. 
16 848. ReraiceRators, G. Mergier and L. A. Boscher, 


mdon. 
16,849. Cuess Ficures, 8. von Zemlényi, London. 
16,850. Furnace Bars, R. Simon, London. 
16,851. Permanent Way of Raitways, G. E. Moore, 
London. 
16,852. Saarrs, W. A. Bromwich and C, A. Floyd, 


mdon. 
16.858. Cieats for Hotpina Ropss, C. J. W. Hanson, 
London. 
16,854. Brusges, A. J. Boult.—(C. C. Graupner and 
FA. Preiss. Germany.) 
16,855. Remn Hovpers, A. Lipsky, London. 
16,856. Horse and Carrie Mepicing, R. Woodend, 


London. 

—. Movine VessEts and the like, J. A. Caillol, 
Lo: 

16 858. Continvous Twistinc Macurnes, G. Laurency, 
London. 

16,859. Winpow Buinp Rowers, B. Browning, jun., 


ndon. 
16,860. INTERNAL Fittines of Captnets, W. Dorman, 
mdon. 
16,861. ExpiLostves, H. Maxim, London. 
16,862. ExpLosives, H. Maxim, London. 
16 863. MgasuRING Pizce Lenortas, M. C. Jcsophsen, 
mdon. 
10th September, 1895. 


16,864. NegpLe Tureavers, E. and 8. Brown, Bir- 
mingham. 

16,865. Preparine Hrpes and Skins, H. and W. Riches, 
Godalming. 

16,866, Lamps, E. J. Piper, London. 

16,867. Testinc Pires, J. Templeton and H. J. Robin- 
son, Manchester. 

16.868. Stups for Fastgnine Cotiars, G. M. Evans, 
London. 

16,869. Marrresses and SimitarR AppLiances, L. 
Johnston, Handsworth. 

16,870. Drivine Pu.tey, J. Cotton, Manchester. 

16,871. Macurnery for Paopucine Desiens, E. Lee, 


Leeds. 
16.872. Securrne the Lrp3 of Baskers, W. Robinson, 

rby. 
16,8738. Oprarstnc Motive Power, R. W. Pike, 


mdon. 
16,874. Catctrninc Ore in the Buiast Furnace, A. 
Crooke, Doncaster. 
16,875. Secr-LichTinc Gas Borners, H. A. Kent, 
London. 
16 876. PaotocRapHic Cameras, F. G. Lynde, Man- 


chester. 

16 877. Puncuine Macuinegs, F. Waite and Waite and 
Saville, Ld., Bradford. 

16 878. Gas and Ort Esqrygs, T. Hill, Kingston-upon- 


Hull 

16 879. Apparatus for Serrina of Piczon Traps, J. 
Case, Liverpool. 

16,880. A New Stencu Trap, F. A. Bates, Man- 
chester. 

16,881. Sexr-actinc Sarety Gates, J. Botterill, 
Leeds 


16.882. Can, H. Macauley, Glasgow. 

16,883. Sunveyine Caaiy, T. Trussell Nottingham. 

16,884. Leap Brock, H. F, Talbot.—(£&. W. Wylie and 
S. J. Emanuels, Canada.) 


ae ae Corks in Bortries, E. Anthony, 

stol. 

16,886. Cyc_e Gear, J. Bramwell, J. Ramsbottom, and 
F. Bramwell, Newton. 


16,887. Screw Propetiers, F. W. Crossley and J. 
Atkinson, Manchester. 
16,888. A Cork Trre for Cycies, E. T. Grove, Farn- 


ug! 
16,889. Process for Tazatina Raw Woot, E. Maertens, 
ndon. 
16,890. Topacco CorpinG Macurne, R. J. Hilton, Bel- 


fast. 

16,891. Gas Enarnes, C. White and A. R. Middleton, 
Liverpool. 

16,892. Goutty Traps for Buitprnes, &c., J. Shaw, 

orthumberland. 

16,893. Sewinc Macuines, W. H. Inslee.—({7he Singer 
Manufacturiyg Company, United States 

16,894. Rockina Horszs, J. Krachenfels, Glasgow. 

16.895. A Gymwastic Apparatus, L. A. Bouscayrol, 


lasgow . 
16,896. Bosszs for Cyrctes, T. Middlemore and C. 
ter, London. 


16,897. Hotpers for Evecrricat Canpixs, H. Hirst 
and W. E. Gibson, London. 
16 — Wart Socket and Pive, G. Binswanger, 
ndon. 
16,899. SappLE3 for Cycies, W. Brampton, Birming- 


am, 

16,900. Curr Suspenper, T. C. Dennis, London. 

16901. Limeticnt Lantern, W. Butcher and Son 
(W. and W. F. Butcher), London. 

16,902. Stanps for Cameras, W. Butcher and Son (W. 
and W. F. Butcher), London. 

16,903. Bet Buoys, J. A. Fairbanks, London. 

16,904. Croset Papers, F. Kent, London. 

—, Cookine UTensits, I. Eades and H. W. Wright, 

mdon. 

16,906. Preservinc Mixx, H. L. de Caux, London, 

16,907. Corn-opeRaTING Apparatus, V. and E. C. 
Robbins, London. 

16,908. Fasteners, O. L. Cady, London. 

16,909. Cai~pRen’s Mart-cart Carriacgs, C. J. Grif- 
fith, London. 

16,910. Power TRANSMITTING MecHaANIsM, D. 8. Regan, 


mdon. 

16,911. Puzzte Moyey-box or Toy Bank, W. Herbert, 
mdon. 

16,912. DispLayinc ADVERTISEMENTS, W. A. Chardin, 
ndon. 

16,918. Crown Copper Casg, G. E. Wakefield, Maid- 


stone. 

16 914. Timez Recorpers, W. Le G. Bundy and Bundy 
Manufacturing Company, London. 

16 915. Bicycres, L. 8. Crandall, London. 

16,916. Tackina Devices for Boots, A. F. Preston, 


mdon. 

16,917. Conveyinc Steam Vapour, H. R. Procter, 
London. 

16,918. Courtine for Erectric Licutine, H. A. Cut- 
more, London. 

16,919. Cuganine Sarps and Buiiprnes, E. T. Thomas, 
London. 

16,920. Exrractinc Gop for Orgs, B. C, Hinman, 

ndon. 
16,921. Sirtrnc Apparatus, D. W. Collier, London. 
a pe STRENGTHENING SHEET Mutat, Xc., E. Priest, 


mdon. 
16,923. Crimpina Toys, W. A. Hoffmann, Wolver- 


ampton. 
16,924. Evecrric Frre-acarms, C. D. Tisdale and J. 
D. Gould, London. 
16,925. ELectric Fire-aLarms, C. D. Tisdale and J. 
D. Gould, London. 
16,926. Macuings for Markine Leatuer, W. 8. Soule, 


mdon. 
16,927. O11 Aromisinc Apparatus, O. N. Guldlin, 


ndon. 
16,928. Guarps for Lamp Cuimngys, L. Sepulchre, 
mdon. 
16,929. VeLocipepEs, J. W. Caldwell, London. 
16,930. Bopkrns, F. D. Arthur, London. 
= Dryine and Crusuing Ores, F. Freeman, 


on. 
16 932. Exrractina Gotp from Ores, J. E. Chaster, 


mdon, 

16,933. GaLttows for Trawt Nets, J. Snowden, 

mdon. 

16,934. MULTIPLE-CYLINDER Encines, W. P. Thompson. 
—(H. J. Combes, United Statgs ) 

16,935. Erevatinc Water, W. P. Thompson.—(The 
Pneumatin Bagingering Company of the Sjate af Wegi 
Virgigia, United States.) 

6.986. Siprina Apearatus, W, P, Thomprqn,—(@. ‘E 
fen Germany) : Sie : 





16,937. Scurcuers, 8. H. Brooks, R. A. Doxey, W. H. 
Cook, and W. Frost, Manchester. 

16,938. Enarves, W. A. Pitt, Liverpool. 

16,939. Locomotives, J. Devonshire.—(K. W. Rice, jun., 
United States.) 

—, ExecrricaL Toor, F. J. Warden-Stevens, 

mdon. 

16,941. Brake Mecuanism, W. H. Harfield, London. 

16,942. Gumminc Devices, Winkel and Krause, 
London. 

16,943. AncHors, R. Sykes, London. 

16,944. Hotpers for Necktigs, &c., E. von Eynern, 


ndon. 
16 945. CoupLinas, J. H. Miles, J. Dimon, and J. Jones, 


mdon. 
16.946. CLeantna CuHarns, C. G. Polleys and J. T. 
Reagan, London. 
16,947. Waeets. F, Day, London. 
16,948. Canopres, G. C. Mathews, London. 
16,949. Emprorpgry, G. Miiller, London. 
16,950. ELectroLyte Barus, &c., J. H. George, New 


York. 

16,951. TReaTING Cop Liver and C.sror Outs, F. 
Davis, London. 

16,952. Lamps, W. Rowbotham and H. Levetu:, 
London. 

16,953. Bunn, H. L. Todd, M. Hood, and C. H. Smith, 
London. 

16,954. Hor Corn Howper, L. Vitzary, London. 

16,955. Feepinc Furnaces with Coat Dost, H. Wild, 
London. 

16,956. Pipe Couptines, W. Curlett and W. R. Jost, 
London. 

16,957. Enaravinas, B. C. Le Moussu and W. 8. T. 
Martin, London. 

16,958. Typewriters, B. Willcox.—(The Ford Type- 
writer Company, United States.) 

16,959. ComprnaTion of Wirx and Gass, F, Shuman, 
London. 

11th Sepiember, 1895. 

16,960. CanrniaGe Brake Apparatus, B. F. Cocker, 
Sheffield. 

16.961. AppLyinc Brake Power, W. E. Walmsley, 
Waterloo, Lancs. 

16,962. Finety Potverisep Supstanoss, A. Patrick, 


asgow. 

16,963. Puncntya Horses, J. B. Waddington and J. 
Varey, Bradford. 

16,964. Driving Licut Macuines, T. J. L. Mitton, 
Huddersfield. 

16,965. AucerR, G. Parkes, Birmingham. 

16,966. Surrts, F. Rowley, Manchester. 

16,967. Bett Fasteners, I. Jackson, Manchester. 

16.968. Tires for WHEELS of Cycies, J. M. Walker, 
Birmingham. 

—— Coms for Dressinc the Hair, E. H. Holme, 


ax. 
16,970. Wurps, A. N. Simpson, Glasgow. 
16,971. ConstrucTION of Rockine Caarrs, A. Plant, 


iw. 
16,972. WaTeR-TUBE Steam Borrers, C. C. Pruden, 
Manchester. 
16,978. Burup1nc Fever Hospitars, F, W. Maxwell, 
Manchester. 
16,974. GRoovING Macurne for Woop, J. Cook, St. 


Helen's. 

16,975. Dravout Exciupers for Doors, T. H. Westley, 
Manchester. 

16 976. A Pocker Panorama, I. Greenbury, Edin- 


burg! 
16,977. Braipep EnDLess Tupes, A. James, Birming- 


am. 

16,978. Apparatus for Receivine Corns, J. B. 
McNamara, Birmingham. 

16,979. Supportine SketcHino TaBiets, H. L Moore, 
London. 

16,980. Prrcu Lapue, A. G. Ramage and Ramage and 
Ferguson, Glasgow. 

16,981. Barret Bott, W. Gabriel, Pontypridd. 

16,982. Printina from Non-META.Lic Type, L. Storey, 
London. 

16,983. Water Taps, A. Hircock, Birmingham. 

16,984. Wasutnc Liquor, 8. E. de Lacy, R. Wilson, 
and H. Loftus, London. 

16 985. Pipe Wrencu, W. Houghton and J. Lindsay, 
London. 

16.986. Benpinag Raitway Rais, G. E. Smith, 
London. 

16,987. Batt VALVE 
London. 

16 988. FLowER-pot, J. Jones, London. 

16,989. TypewRiTINe MacuineE, W. E., Ellis, London. 

16,990. AccoUTREMENTS, P, A. W. Carnegy, London. 

16,991. Expansion Governors, J. B. Furneaux, 
London. 

16,992. Sarety-pin, C. Smith, London. 

16,993. Corser Busk Protector, &c., E. Ottolino, 


Lupricator, V. T. Facer, 


on. 
16,994. Stoppive Runaway Horses, A. Howell, 
mdon. 
16,995. Topacco Pipss, W. J. Brown, sen., London. 
16,996. BicycLe Stanp, E. B. Coxeter, London. 
16,997. Cycte SappiEs, B. MacCarthy, Liverpool. 
16,998. Smoxers’ Prrgs, J. R. Brown, London. 
16,999. Wispow Sasues and Frames, T. J. Brennan, 
London. 
17,000. Cycte Locxine Devices, I. Magrath, London. 
17.001. Non-mMERCURIAL THERMOMETERS, G. Grahams- 
law and E. Renshaw, London. 
17,002. BrutrarD Cugs, E. R. Radford, London. 
17,003. CusHions of BittiaRD TaBie3, W. Buttery, 
London. 
17,004. Evecrric Lamps, P. R. J. Willis —(R. Greer, 
United States.) 
17,005. MANUFACTURE of Gun-cotroy, J. W. Swan, 
London. 
17,006. Epicyctic Speep Drivine Gear, F. I. Nibbs, 


ndon. 
17,007. Gitt Frames or Spreapers, J. Devallée, 
ndon. 
17,008. Wueets of Roap Veuicre3, J. U. Burt, London. 
17,009. Turnino Over Music, W. R. Lake.—{S. Ferrier, 
Switzerland.) 
17 010. Coatina of Iron Surraces, &c., E. Storch, 


London, 
17,011. Toot Baos, A. J. Boult.—(A. B. Leonard, United 
States. 


17,012. Cycies, J. Talbot, London. 

17,018. SignaLtina AppaRaTus, A. Scremin and M. 
Parodi, London. 

17,014. Automatic Vatves, J. Cottrell and W. Heatley, 
London. 

17,015. Looms for Wgavina, A. Monti, London. 

17.016. Moups for Jetuies, F. M. Toovey, London. 

17,017. Automatic Weicuinc Maczines, R. Simon, 
London. 

17,018. Nozzie for Garpen Hose Syrinags, GW. G. 
Williams, London. 

17,019. BaLance CanDLestick, M. I. Douglas, London. 


12th September, 1895. 


17,020. AMALGAMATION of GoD, E. L. Oppermann, E. 
Fischer, and C. T. J. Oppermann, London. 

17,021. Pore Hotpers, G. ey. Leicester. 

17,022. Device for Hotpina Topacco Pirg, J. W. 
Carter, Liverpool. 

17,023. Envetorr, W. H. Jackson, Liverpool 

17,024. Courtine Pipgs, T. W. Jackson, Halifax. 

17,025. Rotiine Piastic Susstances, H. C. Longsion, 


Keighley. 

17,026. Brusues, J. E. em, eto N. K. Brown, and J. 
Singleton, Newcastle-on-Tyne. 

17,027. Toy Ba..oons, J. Harris, Manchester. 

17,028. Opentinc Cotton Materiats, A. Hitchon, 


ington. 
17,029. soll Prpss, G. Ferguson, jun., Glasgow. 
17,080. Stirrengers for Bopices, E. H, Ledger, Bir- 
ming! e 
17,08]. Cyoreg, 4. W. Tyurner.—(H, Byrgers, Hallang ) 
17,032. Vatves, 8. H. Wright, Ganarew wk Howse, 


near Monmouth. 
17.083, Axte REGULATOR with ReyFRSE Motion, R. 
Gi Wy ee 








SELECTED AMERIOAN PATENTS. 
From the United States Patent Ofice Oficial Gasette, 


542,048, Governor FoR Gas Enornes, J. A, 
Charter, Beloit, Wis.—Filed November 20th, 1894, 

Claim.—(1) The combination with the exhaust valve 
of a gas engine, of a rod C carrying rollers //", the 
latter being grooved, a detent for engaging the latter 
roller, a governor controlling the detent, and a cam 
for engaging the roller C, substantially as described. 
(2) The combination with the inlet valve casing I of a 
gas engine, of an inlet pipe having an upturned end, 
a reservoir I, communicating with said pipe, an over- 





























flow pipe M from said reservoir with its end below 
but nearly level with that of the inlet pipe, a reservoir 
R communicating with the pipe Manda pump 8S with 
a pipe leading from the reservoir R to pump 8, and 
another pipe leading from the pump S to the reservoir 
L, substantially as set forth. 


542,057. Etecrrotytic Process AND APPARATUS, 
ar Hulin,’ Modane, France.—Filed December 19th, 
1894, 

Claim.—(1) The herein-described method of manu- 
facturing alloys by electrolysis, which consists in 
employing as an electrolyte the fused salts of the 
metal of one ingredient of the proposed alloy, and an 
anode comprised of a carbon member and a metal 
member compesed of the other ingredient for the 
proposed allcy, as specified. (2) In apparatus for the 
production of alloys by electrolysis, the combination 
of a cathode consisting of a metal crucible adapted to 








contain an electrolyte, provided with insulated sides 
and an exposed bottom, an anode consisting of a 
carbon and one or more metal members and a stirrer 
in the crucible, substantially as described. (3) In 
apparatus for the production of alloys by electrolysis, 
an anode consisting of a carbon member, and me’ 
members comprised of one or more rods and a dish- 
shaped metal container provided with a hollow stem 
having lateral openings communicating with the dish, 
substantially as described. 


542,083, Vatve ror Pumps, G. de Laval, Warren, 
Mass.—Filed December 26th, 1894. 

Claim.—(1) The combination with the valve seat 
having annular waterways, of two annular valves, hubs 
and arms for the same. and a valve-rod, and a spring 
intervening between the two annular valves, substan- 
tially as set forth. (2) The combination with the valve 
seat having annular passages, of a central rod, a 





smaller valve and its hub sliding upon the rod, a 
larger annular valve and its hub sliding upon the rod, 
a helical spring intervening between the two valves, a 
collar, anda spring intervening between the collar and 
the larger annular valve, and means for moving the 
collar endwise and varying the action of the spring 
upon the valve, substantially as set forth. 


542,094, Grarino, C. Muehleisen, Baltimore, Md.— 
Filed March 29th, 1894. 
Claim.—A gearing composed of two wheels, one of 
which has teeth having rounded working ends and a 
neck or undercut part extending from the round of 
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the end to the face of the wheel, the other wheel 
having holes of round cross section, gach hole 9t one 
end being flared gutward to the fage of the wheel, 
whereby to allow one whee} to run correct wit 
ather wheel of apy diametey, at any desired angle 

eagh other and with equal bearing surface of the teeth 
19 Al} positions of the whee|s. os be 
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542,124, Gas or OTHER LIke'Moror, J. B. Wi 
and A. J. and J. A. Drake, Guildiord, Engle 
pret November 164i, 1898, eee ees 

aim.—In a gas or other like motor, th: 

tion with the motor cylinder, of silencing cham eu, 
1 and 2, pipes 3 34 with interposed valve chamber 4 
connecting said chambers, pipes connecting the inlet 
of said chamber 1 with the exhaust port of said motor, 
' 





end the outlet of said chamber 2 with tb 
atmosphe-e, a piston valve 5 arranged eine rae! 
va ve chamber, a rod &« for operating said valve 
spring arranged between said valve and said rod Bt 
means for operating said rod, substantially as herein 
described. 7 


542,127. Crrcutar Fianoino Macuine, W. 4 
3 Wood, peta, Pa— Wied March 21st, 1895, © 
laim.—A hydraulic flanging machine compri 

the working cylioder D Sere removable head nt 

and provided with the plunger E, having removable 
head F, grooved sleeve g, and cup washers // on 
opposite sides thereof, in combination with ~ the 


542 127] 





laterally-recessed bed or base A, stationary stake B 
having die seat b, and driving head J attached to the 
outer end of the plunger, sliding in grooved ways j ; 
in the base, and provided with a die seat ¢, coinciding 
with the die seat in stake B, substantially as and for 
the purpose herein shown and set forth. 


542,331. Feep-water Heater and Poririer, 7. J, 
Cookson, Chicago, Jll.—Filed May 13th, 1895. 

Claim —(1) The herein-described feed-water heater 
and purifier, consisting of the combination of the 
chamber A into which the steam enters, divided into 
two compartments E E’, ports J, J’ therein, the bafile 
plates I, I’, be mmyeg said ports, the chamber B into 
which the water is fed, and the conduits ©, C’, con- 
necting the chambers A and B, all substantially as 
shown and decsribed. (2) The herein-described feed. 
water heater and purifier, consisting of the combina- 
tion of the chamber A into which the steam enters, 
divided into the com ments E, E’, ports J, J’ 
therein, baffle plates I, I’, opposite said ports, the 
chamber B into which the water is fed, the partition 
H therein, the duits C, ting the chambers 
A and B, all substantially as shown and described, 
(3) The herein-described feed-water heater and _puri- 

er, isting of the binati the chamber A 
into which the steam enters, divided into two com. 
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partments E, E’, ports J, J’ therein, baffle plates I, I’ 
opposite said ports, the chamber B into which the 
water is fed, the tion H therein, the conduits 
Cc, ting the chambers A and B, the water 
inlet F and the water outlet K, and the hollow parti- 
tion D into which K leads, all substantially as shown 
and described. (4) The herein-described feed-water 
heater, consisting of the combination of the steam 
chambers E, E’, the ports J, J’ therein, and baffle 
plates I, I’ having corrugated surfaces, the corruga- 
tions extending from a middle line diagonally down- 
= the edges, all substantially as shown and 
lescribed. 





542.522, Turasuine Macaig, C. F. Goddard, Chicago, 
Ill.—Filed February 14th, 1895. 7 
Claim.—(1) The bination in a thrashing machine 
of a separator and an engine upon a common frame, 
said engine provided with a protecting cab that pre- 
vents the n from apy wen | entangled therewith. 
(2) The combination in a ing machine of a sepa- 
rator and an engine upon the same frame, a protecting 
cab for said engine that prevents the grain from be- 
coming entangled therewith, the partitions of said cab 












































removable so as to allow the 
woechin beafon ae d. (3) The combination in & 
thrashing machine of a separator, an engine oes : 
at one side thereof and adapted to be connected to t . 
cylinder of said separator, said separator and on 
having a comyjon frame, and a protecting 7 
mavably conn: to said geparator and adap ’ 
protect the engine and prevent the grain from, i 
operat entangled therewith when the machipe 4 ili 
Pprra ton: niceer Cow eat 4 “abi 
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FITTING MACHINERY IN SCREW STEAMERS. 
No Il, 


Tue preliminary work connected with the fitting of the 
engine and boilers on board a new vessel is com- 
menced a few weeks before the date of launching. It 
comprises the fitting in place of the stern-tube, together 
with its tail-shaft and propeller, and the fitting of the 
various seacocks and valves. Frequently some or all of 


the bilge and ballast pipes and valves, as well as the | B, is just extinguished—see Fig. 15. Vertical lines are | tionately increased. 
iliary engines, are also bolted down at this | then drawn at E E. These operations are repeated near | advantageous if the observer is thoroughly screened from 


various auxl 


pone position of the shafting and boring out the pro- 


peller post for the stern-tube is the most important ; for 
if this is negligently done, it may become necessary to 


Aft Peah 
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| other provisions must be made. The horizontal positions 
| of the various points of the centre line are frequently 
' not marked off at all, and some engineers do not even 
| trouble to mark off the heights over the tunnel bearers, 

leaving this work to be done while fitting the shafting. 
| A convenient arrangement for fixing the horizontal dis- 
| tance is to place a vertical cross piece—V, Fig. 15—on 
| the straight-edge, and to move the whole horizontally 


| until the light from the peep-hole A, Fig. 11, as seen from 


off is on the aft engine-room bulkhead. Then, in order 
to check the whole operation, it is advisable to replace 
the twostraight-edges by a batten—Fig. 16—having a peep- 


Pig. 1. 
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stern-tube to a man who —— them along the tunnel. 
It is difficult to prevent a light from flickering if a 
to the wind, as it would be at B, but if there is plenty 
of sunlight a reflector could be used, and the advantage 
would be the other way, because the peep-holes could 
be made much smaller, whereby the accuracy of marking 
off would be increased. The greater the distance 
between the two peep-holes, the larger will they have 
to be made, unless the power of the lamp is propor- 
Under any circumstances, it is 





Of all these operations, that of marking off the | every tunnel bearer, and the last position to be marked | all light like a photographer while focussing, except that 


| which enters his eye through the a the size of 
| which may then be materially reduced. 
| It is not always possible to get an uninterrupted line of 
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ull down and rebuild the engine seating, or else dry- 
dock the vessel and replace the stern-tube. There are 
various ways of marking off the correct position and 
fixing the direction of the hole into which the stern-tube 
has to be fitted. The more general plan is to depend on 
peep-hole sights ; stretched wires are also used, and in 
one of the works an astronomical telescope with cross 
wires has been introduced. 

First of all, the exact height of the centre of the crank 
shaft above the engine seating is measured in the shop, 
allowance being made for the distance pieces, about lin. 
thick, which have subsequently to be driven under the bed 
plate. This height is marked off on a suitable temporary 
frame at the forward end of the engine, resting at A— 
Fig. 1l—and exactly on the centre line of the vessel. 
The roughly-forged hole in the propeller post is plugged 
up with a thin board, and a centre marked off on its out- 
side surface. This mark is most conveniently made by 
drawing a cross with a 
lead pencil. Large holes 
are then bored through 
these thin pieces of wood 
at either centre—A and 
B—and are closed up 
again by nailing thin 
brass or tin plates over 
them—see Fig. 12—the 
centres are found by 
redrawing the cross, and 
a small peep-hole is then 
drilled through either 
plate as shown. If there 
is ample illuminating 
power it may be made 
as small as yin. di- 
ameter; but the accuracy 
attainable with jin. di- 
ameter is ample, and 
the sighting work is 
much easier with a large 
aperture than a small 
one. An observer is 
stationed at B—Fig. 11 
—and looks through the 
peep-hole at the luminous 
point A, behind which a bright lamp has been placed. One 
or two assistants armed with straight-edges and a lamp, 
non-smoking if possible, are stationed in the tunnel ; first of 
all near to the aft bulkhead C, which contains a large hole 
for receiving the stern-tube, and subsequently at the 
various shaft stools. It is their first duty to place the 
straight-edge against the bulkhead, holding it horizontally 
and slowly sliding it upwards until they receive the signal 
to stop, when the man at B sees that the level of the line 
AB has been reached. While the straight-edge is still in 
this position a line is scribed along its edge a b, Fig. 13. 
The black disc represents the large hole in the aft bulk- 


Fig.12 





hole P in a thin metal plate, placed in such a position that 
it coincides with the crossing of the lines a b, Fig. 17, 
and V, Fig. 15. This batten is placed on each one of the 
markings of the tunnel angle irons, and if these are 
correct, then the observer at B, Fig. 11, will be able to 


see the light from A; if not, then the markings are wrong, | 


and should be redetermined. 

In spite of the greatest care taken, it will be found 
that the points marked off are not always in an absolutely 
straight line unless the precaution has been adopted of 
moving the straight-edge, not only upwards towards the 
centre line, but also downwards from right to left, and 
from left to right. It will also be found difficult, unless 
the straight-edge is provided with a spirit level, to place it 
truly horizontal; therefore some engineers prefer to use 
only one peep-hole at B—Fig. 11—and to replace that at A 
by a large painted disc—Fig. 17—the white top being 
separated from the black bottom by a perfectly straight 
and horizontal line. The observer at B—Fig. 11—can 
then, of course, easily direct his assistants to raise or lower 
either one or the other end of their straight-edge—a b, 
Fig. 17—until only a trace of the lower edge of the white 
half disc is visible. In this case even the peep-hole B 
may be dispensed with, the observer looking over 
the top of a straight-edge placed in the centre of 


Fig. 1% 


Perspective Internal View off Tunnel, 






































head, and the white spot c is the peep-hole B, Fig. 11. | 


Evidently as soon as the straight-edge is lifted a little 


Pig. 19. 





higher, B will not be able to see the light from A. This 
operation is repeated with the straight-edge placed verti- 
cally, and the line thus found is also marked off on the 
bulkhead. The assistants now move to the first tunnel 
bearer at E—Fig. 11—and repeat the performance. This 
will be more easily understood by a reference to the 
perspective view, Fig. 14. The white spot B is the peep- 
hole at the stern bush. The lines C, C, C, C, surrounding 
the circular opening in the aft bulkhead are the marks 
which have just been scribed there, and is the straight- 
edge placed horizontally against the third angle iron, and 
Justed to the height of the line of sight B A, ready for 
having its position marked off, as has already been done 
at D and at E. This height should be marked off on the 
angle irons, which are just in front of and just behind 
each tunnel bearer. If there are no internal angle irons, 


the stern-post hole. The same result is attained by 
| substituting for this painted disc—Fig. 17—a slit pro- 
| duced by placing two battens edge to edge about ;,in. 
| apart, a illuminating from behind by two or more 
| lamps—see Fig. 18. Of course the horizontal position of 
| the centre line cannot now be marked off; but this is not 
| absolutely necessary, except on the aft tunnel bulkhead, 
| where it can be fixed with the help of a wire. It would 
| naturally be very tedious and almost impossible to find 
| the centre line of shafting with the help of the perforated 
| batten—Fig. 16—alone, for no light would be visible until 


| its peep-hole P is accidentally placed <a in the | | 
vantages | 


| correct position. There appear to be several 
|in using a batten—Fig 19—provided with a hole about 
| 8in. diameter, across which a pair of thin wires have been 
| stretched. The oueek of light from A—Fig. 11—will be 
nearly or quite hidden when covered by the point where 
the wires intersect. In all these operations it is an 
advantage if the assistants in the tunnel illuminate the 
straight-edges or wires until they are nearly in posi- 
tion, and then shade the lamp during the final period 
of adjustment, otherwise the observer will not be 
able to tell them how much to move at a time. 
Most men seem to prefer to look from the peep- 
hole B— Fig. 11— towards A, instead of vice versi, 
the reasons being that the position at A would gene- 
rally be an awkward and stooping one, but he would 
find himself in a more convenient position for giving 








his orders, instead of having to shout them through the 





sights, in which case it has to be broken. Fig. 20 repre- 
sents a stern-tube, tunnel, and engine bed-plate. he 
crank shaft is already in place, but doubts are entertained 
as to whether it is in line with the stern-tube. In this 
case thin metal discs are turned, of the exact diameters 
of the inside of the stern-tube at its aft and forward ends 
at A and B, and are there inserted. The observer is 
stationed at A, and the temporary frames which are 
erected at C and C' are painted white, and have to be well 
illuminated. A straight-edge is used, as previously de. 
scribed, and after the crosses have been marked the 
centre is cut out and replaced by a tin plate with a peep- 
hole. If correctly drilled, a light placed behind the 
peep-hole C' ought to be visible throvgh C, B, and A. 
The frames ©, C'!, which are made of thin wood, 
extend to the top of the tunnel. Another hole, E, 
is bored into each one, over which other tin plates 


Fig.15- 






































with peep-holes are nailed. As it will be necessary 

to drill a hole through the aft engine-room bulk- 
| heads at F, and perhaps through the turning wheel at W 
| in line with E E! it is necessary to arrange the distance, 
| CE, so that the drilling of these holes about lin. diameter 
| is an easy matter. The heights C E and C' E! have to 
| be trammelled, because the distances must be exactly 
| equal, and they ought also to be exactly vertical over 
each other. Holes having been bored at F and W, two 
| points, G H, which are in line with E E’, and, of course, 
parallel to C C!, are marked off above the crank shaft, as 

reviously described, and it will now be easy to ascertain 

y gauges whether this shaft is in line with the tail shaft. 
The same principle has to be worked upon in every case 
where two lines are to be marked off parallel to each 
| other. The operation may be reversed in cases of repair, 
| when, for instance, a new stern frame has been fitted. 
The centre of the stern bush is found by placing thin 
tin discs with central peep-holes in the forward and 


Fig . 16. 
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| in the aft bearings of the engine and taking a sight to the 
propeller post. The practice of lining off the stern 
tube and tunnel shafting by means of stretched strings 
or wires, although often indulged in, does not give 
sufficiently accurate results, as regards the height of the 
various points. Thus in a span of 100ft. even a pianoforte 
wire, strained almost to its breaking point, would still 
have a sag of }in. at its centre, and if the stern tube weré 
bored out in accordance with this lining off, thereby 
placing its forward end about jin. below the correct 
position, it would point lin. below the intended centre of the 
crank shaft, thus leaving hardly any space for the lining 
pieces. This is in reality the best result which can be 
attained by this method, and if iron or brass wire were 
used, or if the pianoforte wire were not stretched to its 
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utmost limit, the sag would be very much greater, and 
might necessitate structural alterations in the ship before 
the engine could be bedded down. Should there be no 
available time to do this, or if for any other reason no 
alterations can be made to the = a gentle curvature 
may be given to the shaft, as will be described later on. 
With a 10in. shaft the stress due to the bending, which 


is thus introduced, will be a little less than one ton per | 
square inch. For smaller shafts it will be proportionately | 


less, and for larger it will be greater, and whereas a small 
Fig./7 
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shaft of, say, 5in. diameter, may be allowed to have a 
sag of jin. in a length of 100ft., a large one of 25in. must 
not be out of line more than jiu. The permissible sag 
increases as the square of the span. 

Practical engineers sometimes argue that extreme 
accuracy in lining off a shaft is not necessary, because the 
ship changes its form, and thereby throws greater stresses 


Fig.2h 








on the shaft than any which may be caused by faulty lining 
off. But many of our highest authorities have stoutly 
denied the possibility of shafts being injured in any way 
by any natural strains to which a ship may be subjected; 
and the most frequent argument used is that, as the 
diameter of the shaft is rarely greater than one-thirtieth 
of the depth of the vessel, its stresses, due to the bending 
action of the waves, will only be one-thirtieth of those in 
the sheer strake, and that the breaking point of steel— 
30 tons per square inch—would be reached by the ship’s 
plates, while the longitudinal stresses in the shaft have 
only risen to one ton per square inch. If that were a 
correct view, it might be asked, how is it that large 
shafts have a shorter life than small ones? and how is it 
that certain well-known liners built with light scantlings 
were notorious shaft-breakers until they had been struc- 


turally strengthened ? and what other explanation can 


be given for the well-known fact that in many steamers | 
the crank shaft is not resting on its aftermost bearing ? | 


The above-mentioned erroneous views are held by men 
who, for convenience in scientific discussions, have accus- 
tomed themselves to deal with a ship as if she were an 
elastic plane ; and they imagine that the tunnel shafting 
is rigidly attached to this mathematical abstraction, quite 


forgetting that the real cause of the straining is the rela- | 


tive deformation of the various floors and bulkheads. 


Fig. 21 is a cross section, and Fig. 22 a longitudinal 
section through an engine-room and part of the ship. | 


B ti f ine- ich, in | 
So a ae ee dans” aaa ee | rarely exceeds four times the diameter of the shaft, a 


comparison with the adjoining floors, must be looked 
upon as being absolutely a stiff beam, allowing of no 
vertical bending. Suppose the case of a vessel whose 
breadth is 40ft., then the floors will be spaced 2ft. apart, 
they will be about 24in. deep, and will consist of 4in. 
plates, but thicker under the engine, with angles of 34in. 
by 3in. by}in. The engine seating is not so much extended 
as recommended in our first article. If, as is nearly 
always the case, the shafting has been adjusted while the 


| the vessel, and as the 


| ballast tanks — compare 





vessel was light, then on loading her so as to increase 
the draught about 15ft., the engine-room and stokehold 
floors would tend to spring up about ,4in. But as they are 
connected to each other by several keelsons, K K, the rise 
of the keel, this being the line of the centres of the floors, 
will be a gradual one, as indicated, but in a very 
exaggerated form, by the dotted lines B, C, D, in Fig. 23. 
It starts with nothing at the bulkhead A B, which is 


i— 


Fig. 19 
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| practically rigid, and increases towards the forward end of 


the engine, and then decreases. The floors in the hold 
to the left of the bulkhead will, of course, be depressed, 
as shown by the dotted line B F, but only if the cargo is 
placed close up against the bulkhead as shown. If the 
vessel is carrying pigs or ore, which are usually heaped 


] | 


| mo amare 
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up some distance away from the bulkhead, then the floors 
in the hold near the bulkhead would also rise as they do 
in the stokehold, because of the extra water pressure 
under them not being balanced by any load immediately 


Fig 20. 
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Any doubts as to the stresses produced in sh 
change of shape of the vessel ounld soon be peer. 
by ascertaining from neenyry be caer whether it is not 
true that the temperature of the tunnel bearings is affected 
by the nature of the cargo, far more attention having to 
be pele to them with cargoes of metal or ore than with 
coal or grain. Another influence which tends to put the 
shafting out of line is the unequal wear of the various 
bearings, and in this respect the outer lignum vitw stern. 
bush is the most troublesome. A quarter of an inch of 
slack is not looked upon as serious, although theoretically 
this would produce excessive stresses ; but it must not be 
forgotten that it is the tail shafts which break more fro. 
quently than any others, and although there are other 
causes at work, this bending action is not a negligible 
item, particularly not in large shafts. The above remarks 
although they might appear to encourage inaccurate 
methods of lining off, are only intended to show that a 
shaft may be badly lined off and give trouble without 
actually breaking. 








THE KING'S NORTON METAL COMPANY, 


Wit reference to our notice of the exhibits of the King's 
Norton Metal Company, page 203, at the Mason College, 
Birmingham, in connection with the visit of the Iron and 
| Steel Institute, we maysay that the works at King’s Norton 
| are big | interesting from the engineer’s point of view, as in 
| every department they are fully equip with the most 
| modern types of machinery, including both hydraulic and 
| power preeses admirably adapted to the large and high class 
| of work the company undertakes, 
| The largest hydraulic press at work at present is of the 











above. This is indicated by the dotted line B H. In vertical type, with a ram 24in. in diameter, and capable of 
such a case the shaft would not be resting on those of | exerting a pressure of 1200 tons; but the company has in 


its bearings M, N, which are close to the bulkhead, 
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Aft Engsiwe Room Bulkhead 





because they cannot rise with the others. The aft 
crank shaft bearing N will doubtless heat and require 
to be run with the nuts slacked back. This is 
& common experience, and it would even seem 


as if this rising of the floors were in some vessels | 


@ permanent feature. In the above case we have 
assumed the most favourable conditions, viz., smooth- 
water strains. At sea these are doubtless often increased. 
Thus if we assume that the floors are on occasion sub- 
jected to a stress of five tons per square inch, which is 
well within the elastic limit, their deflections would 
increase to nearly lin. It would also be found, if the 
matter were more fully , 

dicussed, that these Fig .23 
possible deflections must 
increase with the size of 


shafting will also be 
larger, and ought to be 
more carefully kept in 
line, these deformations 
will subject it to severer 
strains. This, and not 
any difficulty as regards 
producing a sound mater- 
ial, seems to be the true 
explanation as to why 
large shafts have a much 
shorter life than small 
ones. Vessels fitted with 








Figs. 2, 6, 9, page 229-—are _ 

of course far more rigid 

than the one just discussed; but the discontinuity of 
structure, which cannot be avoided if the deep floors stop 
short at the engine-room bulkhead, or if they are 
introduced only there, are very objectionable. One 
part of the ship’s bottom being then more elastic 
than another, ideally the most perfect arrangement 
for supporting a shaft would be to place it on a 
continuous longitudinal solid or lattice-work beam of 
great depth, as shown in Fig. 23. The stresses in the 
shaft would then always be only a fraction of those in 
the beam. In steamers the keel and centre keelson take 
the place of this beam; but as their combined height 


stress of six tons per square inch in the keelson will still 
make itself felt as a 14-ton stress in the shaft. There is, 
however, no doubt that modern ships, particularly the 
larger ones, are made more rigid than they were in former 
days, and give less trouble. Passenger ships and men-of- 
war are not subjected to excessive — of draught, 
and for this reason their scantlings can be kept lighter 
than would be permissible in cargo ships. 


| course of erection another still larger, with a ram 30in,, 


Fig 22 





which will be able to Senin & pressure of 2000 tons. This 
ress has been specially designed and made for this company 
= Messrs. Greenwood and Batley, of Leeds. 

The company makes every description of cartridge case for 
military purposes, quick-firing and other guns, and for small 
arms, and a little while ago executed an order for a foreign 
Government for a quantity of the largest solid-drawn cart- 
ridge cases ever e in this country, viz., Gin. in diameter 
by 4ft. 4in. long, and weighing empty about 541b. These 
were drawn down cold from a blank ,’,in. thick, and about 
20in. in diameter. The company has also made cartridge 
cases for the following guns:—12 cm., 6in., 4°7in.,12-pounder, 
po sag: 6-pounder, 3-pounder, and 1-pounder, and many 
others, and supplied large quantities of °303in. cartridge 
| cases for the service magazine rifle, with the bullets, for 

which the company has most excellent machinery. The 
cupro-nickel bullet envelope, or cover, is made from its own 
cupro-nickel, which is one of the company’s specialities, the 
| finished envelope being formed complete from the strip with- 
| out annealing. 
| Lead, tin, and other foils, aluminium in various forms, 
| besides rivets, washers, wire, strip, blanks, disos, and cups, 
| in brass, cartridge metal, copper, cupro-nickel, German 
| silver, &c., are among the company’s manufactures. 
It is agreeable to learn that since its commencement the 
company has always been well employed, and at present it is 
| working day and night with more hands than ever before. 
The King’s Norton Metal Company was one of the first to 
give the forty-eight hours’ week to its workpeople, and it 
reports that it sees no reason to regret the change, as the loss 
| in the number of hours My poe goed compensated for by 
having only one stoppage for meals, stopping always invoiv- 
ing a considerable waste of time ; the result of the first year 
under that system being a dividend of 10 per cent. to the 
| ordinary shareholders, and a large reserve. : 
| The managing directors are Mr. Thomas Richard Bayliss, 
| M.I.M.E., A.M.LC.E., and Mr, Thomas Abraham Bayliss. 


| 








| 

TRADE AND Business ANNOUNCEMENTS,—We ara requested to 
state that the prices of the Velvo Carbon Battery referred to in our 
last impression now inclade supply of z‘nc and acid, and that the 
Battery and Motor Oo. will be happy to supply their latest cata- 
logue with fall particulars and prices on application.—The 
Lancashire and Yorkshire, and London and North-Western 
joint railways, having had one of Harrison and Sons’ automatic tide 
recording instruments in use at Fleetwood for the last five years 
have found it such a valuable adjunct, that they are having 
another fixed by this ~~ firm.—Mr. R. F. Venner and Mr. 
A, M. Sillar, M. Inst. E.E, hava entered into partnersbip 95 
representatives of engineering and electrical firme, and will in 
futura act as sole agents for Hookham’s electricity meters for the 
United Kingdom—Birmingham and district excepted—and London 
agents and sole country agents for the Nalder and Harrison — 
straction Syndicate, Their London office and show-room is at 10, 
Delahay-street, Westminster.—The Town Council of Denbigh have 
engaged Mr, Isaac Shone, C.E., to report on the present condition 
of their sewerage system and sewage disposal works, and advise 
the council thereon, . 
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TION WORKS SINCE THE BRITISH 
eine OCCUPATION OF EGYPT. 
No, II, 

Dunrine the working season of 1887, as has been seen, 
the floor of the western part of the Rosetta barrage was 
laid dry and repairs to it carried out. 

It was originally intended that the eastern part of the 
pame barrage should be put in order during the season of 
1888, so a8 to complete ore bridge before commencing 

er. 
another. xtreme height, however, of the Nile flood of the 
previous year ren ered a late fall probable, and the 
obstruction of the deep channel of the Rosetta branch 
became, therefore, unadvisable, this branch being about 6ft. 
decper than the Damietta. An increased reason in favour 


excavated by divers to a depth of 1 metre and concreted 
over, each spring being enclosed in a ay orl When set, 
the pipes were closed and the new floor it to a mini- 
mum thickness of 1°8 metres, sloping up near the left 
wall 1 in 7 to a thickness of 8°38 metres. The necessary 
thickness of floor was thus gained by the substitution of 
8 slope for the vertical lift wall, and danger to boats by 
their grounding on a floor of sudden variation of level 
was thus obviated. On the floor of the bridge itself 
several singular points were brought to light. Under 
many of the arches, and in the floor downstream of them 
numerous holes existed. They were caused by the 
omission of one brick on end, and from the freedom 
with which many of them threw water, they appeared to 
pass completely through the floor. They were in 
rows regularly spaced, and resembled weepholes. Some 
| of them were silted up so as to be quite water-tight, 
| whilst others threw a full bore of water and mud to a 
| height of nearly 2ft. Under arch 71, and in the floor 
| down stream of it, there were thirty-seven of these holes, 









ps: | and between 300 and 400 in the forty-one arches dealt 

- with. They were each closed by driving in a wad of tow 

\ - with a tapered wooden plug. When home the plug was 
" \\ ° sawn off level with the floor, and covered with rubble 
“\\\ c masonry laid in cement. Arches 37 and 38 were found to 


‘\\ Achel ) haveno floor. The concrete of the foundation appeared to 
Re eg — have been slipped in, and Jeft at a level of about 0°5 metre 
RNY - below the floor. The top of this concrete was rough and 
WY of very bad quality, the mortar and the metal havin 
| Separated and formed into strata like a much distur 
| —— formation. It was levelled down, and all very 
portions were removed to as great a depth as was 
| possible with safety. New work was then built to a 
| thickness of 2°25 metres. 
The work done was as follows:—The whole of the 
existing floor of the barrage, both up and down stream, 
| as well as under the arches, was raised from R.L. 8°25 
to R.L. 9°5, with the exception of arches 70 and 71, 
which, owing to the badness of their floors, were raised to 
R.L. 10. This was done, as on the Rosetta barrage, 
with concrete in cement, faced for a length of 7 metres 
| under the gates with Trieste stone ashlar, and elsewhere 
with old Cairo stone ashlar. This new floor was carried 
up and down stream to the limits of the original floor. 
An upstream apron of rubble masonry, 25 metres wide 
and 1 metre thick, was added, a row of piles being 
driven at 5 metres within its upstream edge, toa depth 
of 5 metres below its under side. On the down stream 
side an apron was alsobuilt. Its thickness was 1-5 metres, 
and its width 10 metres, from arches 42 to 71 inclusive, 
whilst from 31 to 42 the width was increased to 
in the necessity of putting in the foundations of the 15 metres, and the thickness to 2 metres on account 
Rayah Tewfiki head lock and regulator, and as this work of the badness of the soil. The lock walls, both up and 
was adjacent to the river, the laying dry of a large area of down stream, were protected with an apron 12 metres 
the river bed immediately. outside its foundation pit wide, sloping from R.L. 12°00 at the lock wall to 
would result, it was thought, in an economy of pumping. R.L.9°5. Along the whole of the downstream edge of 
Yet a third argument existed in the need for com- the floor, and at a distance from it of 5 metres, a row 
pleting a portion of the down-stream apron of the of rubble masonry blocks was built, each block being 
west end of the Rosetta b and for strengthening 5 by 3 by 1°5 metre, the space between this row of 
the lock at that end; both these works having been blocks and the edge of the floor being filled in with some 
interfered with by the early rise of the river in 1887. The | dry stone pitching, covered with a layer of rubble blocks 
scheme of the work was identical with that carried out on | 2°5 metres square and °75 metres thick. Beyond the outer 
the Rosetta barrage d the previous year, both as line of blocks pitching was put in wherever there was a 
regards the workitself and the manner of execution. The place foritup tothelevelof the floors. During the execution 
area to be dealt with was enclosed within double dams, | of this work the greatest sources of trouble were the 
those upstream having their crests at R.L. 14°50, | original lines of piles between the floors which had been 
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Section of the Part of Barrage Repaired 1885, Showing the New Apron and Mode or Dividing the Head of Water 


and those downstream at 12°50. The former were made | built. As on the Rosetta barrage, these piles had been 
in water from 8 metres to 7'5 metres deep, of clayey silt | left projecting about 1 metre above the top of the floor, 
dug from the island upstream of the Damietta barrage, | and from end to end of the work done they formed an 
and proved to be very tight. The latter were made from | almost unbroken line of springs. Driven as they 
the silt deposited yearly under the western arches of the were through the upper stratum of clay into the 
bridge, an oe the progress of the work they gave | underlying mud and sand, and left projecting high into 
much trouble and anxiety. As at first constructed the the rush of water, the downstream line of piles seemed to 
“‘sadds ” enclosed 36 arches, and the area being toolarge have been shaken loose, and each separate pile became a 
to work at, it was subdivided into three portions by small lead for an upward rush of water. The shutting down of 
sadds running parallel to the course of the river. Only | this water became very troublesome, particularly in the 
one of these pockets was pumped down to floor level at a centre of the river. It was effected by enclosin each 
time, the water in the others being kept at different levels | separate jet in a pipe of suitable size surrounded by 
80 as to reduce to a minimum the pressure on each dam. | masonry. When the masonry had set the pipes were 
The condition of the bridge was much better than that closed and built over. Downstream of arches 34 and 35, 
of the Rosetta barrage, but this seems to have been solely | in a length of 14 metres 59 pipes were used, two being 
due to the fact that it had not been subjected to the same | 12in. diameter, three 6in., and the remainder from lin. to 
strain. The evidences of scamping were greater than | 3in. The soil at this part of the barrage was very bad, 
any found on the Rosetta, and the failure of the work, if | and this added considerably to the difficulty of the work, 
it had been left unrepaired, couldonly have been a matter | as a spring when stopped at one = invariably broke 
oftime. The east lock was found to have small holes in | out at others. So soft, in fact, was the soil at the middle 
its floor over the whole area, downstream of the lift wall, of the barrage that every blow of the pile-drivers working 
and immediately at the foot of the lift wall no floor upstream was plainly felt on the bridge. Iron grooves 
existed over an area of 7 by 5 metres, nor could any trace | were added to the piers of the 41 arches, and a curtain of 
of one be found at a depth of 1 metre below surface sheet piles was driven parallel to the upstream face of 
level. It was accordingly Necided to raise the floor of the | the bridge. The gates of the east lock also were pué in 
lock with cement concrete, faced with brick on end and | order and painted. The unwatering was a heavy item. 
ashlar, the whole thickness so added being 0°72 metre. It was done by nine 12in. and three 10in. centrifuga. 
The small holes were first closed with wooken plugs, and | pumps. A Qin. pulsometer kept down the water between 
the new face carried over them. Immediately below the the two upstream “sadds,” while two 4in. pulsometers 
lift wall the area without an original floor was enclosed by | on wheels and numerous hand pumps were employed in 
& brick wall built in cement to a height of 2 metres. At ing small areas. The pile-driving was mostly done by 
this height it was found that the springs worked with in- | hand ringing 
sufficient force to throw mud, and so the whole area was to work when 





ut half the piling was finished, and it 


es. A steam driver was, however, put | disp 





pa found to send the piles home at about one-third the 
cost. 

On the Rosetta the same work was also done. As 
has been stated, a portion of the apron downstream of arches 
56 to 61 was not carried to its full extent during the work- 
ing season of 1887, nor was the lower floor of the west lock 
put inorder. To remedy this, a ‘‘ sad ’’ was run along the 
ten western arches upstream of and in contact with the 
— and a corresponding dam was carried parallel to it 

ownstream of the bridge at a distance sufficient to 
enable work to be done. These two were joined by a 
dam parallel to the direction of the stream, and the in- 
cluded area was then pumped out. The whole area was 
covered with rubble masonry as intended, the springs 
which had given considerable trouble during the previous 
year were closed, and the apron downstream of the 
western arches was successfully completed. The floor of 
the lock was laid dry, and found not to be in a bad state 
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Horizontal €ection at Spring of Arch 


except at the tail. There a double line of sheet piling 
extending across it up to the level of the upper floor 
closed completely the lock as a low river one, and served 
as leads to numerous springs. These piles were cut away, 
and built over, the level of the floor being raised from 
8°15 to 9°00. An apron 10 metres wide was also carried 
across the tail of the lock and round the lock wall to 
meet the apron of the bridge. During the oe of 
the work some anxiety was caused by the cracking of the 
lock wall, due to the removal of the soil upon which it 
was built by heavy springs; 2676 metres of rubble 
masonry were laid in thus completing the floor of the 
west end of the Rosetta barrage. The bridge itself had 
originally failed, owing to a break-up of the floor, and 
this failure manifested itself on the superstructure by 
cracking in ten arches, and by depression and horizontal 
displacement extending over a length of fifteen spans. 


1| Each year, when the water was headed up, these cracks 


enlarged; and when the work was taken up by this 
service, five arches had been centred up to prevent the 
chance of accident. The vertical settlement amounted at 
that time to 15 mm. at its greatest point, the horizontal 
lacement being 19 mm. During the progress of 
the work it was found necessary to put centres in five 
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additional arches, as they cracked so badly as to place 
men working below in danger from falling bricks. On 
attempting to remove the centres, it was found that 
many of the bricks of the arches were completely loose, 
and the res?ir of the arches themselves was necessary. 
No sign of any settlement has since shown itself. Ten 
pairs of new gates were put in place, and the arrange- 
ment of tiamway intended to carry the traveller for 
working these gates was put up over twenty bays. 

So far we have given in detail—from the reports of the 
various engineers in charge—the history of the repairs and 
underpinning of one-half of each barrage ; of the remain- 
der of the work it is only necessary to say that Rosetta 
barrage repairs were completed in 1889, and that of the 
Damietta branch in the following year; and that though 
constant care and minor repairs are required, the ‘‘Great 
Barrages”—as they are often called—have continued to 
fulfil the important functions for which they were 
initiated by Mehemet Ali, and designed and almost 
completed by the French engineer Mongel Bey. 

It was from no fault or failure on the part of the latter 
that they were not fully accomplished by him. Com- 
menced, as we have said, in 1843, the work was only 
carried on after the death of Mehemet Ali in a half- 
hearted and perfunctory manner by his successors till 
1867, when construction or repair under the Egyptian 
Government ceased, although sluices had never been fitted 
on one of the branches, and the other was provided with 
very imperfect ones. None of the French engineers 
who represented the scientific element in irrigation 
work before the British occupation are to be blamed 
if, notwithstanding their advice, the business was 
a failure. It was not due to want of capacity 
on their part, but to the false position they occupied. 
They were only advisers, and of what use is expert advice 
without authority to ensure its adoption? The position of 
our engineers is very different; they can traverse the 
country and see that their orders are executed; they 
have a power behind them to enforce the accomplish- 
ment of their designs. One of the most eminent of the 
English engineers has said, ‘‘I must deprecate any invi- 
dious comparison between the French and Anglo-Indian 
engineers ; the comparison must be made really between 
the Arab engineers advised by French engineers, and the 
Anglo-Indian engineers directing the Arab engineers.” 
This is quoted by Mr. Milner in his admirable work, 
‘‘ England in Egypt,” and he adds himself, ‘ that is the 
root of the whole matter. European skill—in this as in 
other respects—is necessary to the regeneration of 
Egypt. But European skill is useless without European 
authority ; wherever you turn that cardinal fact stares 
you in the face.’”’ When Sir Scott Moncrieff arrived in 
1883 he found the barrage, which had taken twenty years 
to build and cost £E1,800,000, without counting the 
unpaid labour of the peasantry, practically useless; it 
had been officially declared valueless, except to regulate 
the flow of water in the two branches of the river. 

The additional head of water expected from it was 
4°5 metres; this was necessary for the winter and spring 
irrigation of the Delta towards the production of cotton 
and sugar-cane—one half metre of rise was the most that 
had ever been attained. The Egyptian Government had 
already contracted for thirty years with an irrigation 
company to pump the water from the Nile into the 
Menufia Canal—the only efficient one then of the three 
main canals, which now supply the Delta—at a cost of 
£E26,000 per annum. This pumping was, of course, 
discontinued the moment the repairs cf the barrage 
began to be effective ; but the Government have to con- 
tinue the payment for nothing, unless they have recently 
compounded with the irrigation company. Nor was this 
all; Sir Colin on arriving found a vast scheme under con- 
sideration by the Public Works Ministry, under which 
pumping machinery to the value of £E700,000 was to 
be laid down in order to raise the whole of the low-water 
Nile—or as much of it as possible—into the three canals 
which were to be, and have been, completed for the irri- 
gation of the Delta, at a cost of ££250,000 annually. 

However, the new adviser was just in time; the 
repair of the barrage was taken in hand, as we have 
seen, in 1884, and triumphantly completed in 1890 at a 
cost of £E460,000, and the work of irrigation goes on 
effectually, which it is very improbable it would have 
done had the artificial means proposed been put into 
operation. An annual cost of £30,000 for maintenance 
is incurred, but Egypt has been saved from absurdity 
and extravagance. Even in 1884, after Mr. Wilcox’s 
first tentative repairs, the cotton crop was increased 
beyond all previous years by half a million kantars (100 lb.) 

In order to understand the necessity of this barrage and 
the desirability of creating a great reservoir in Upper Egypt 
—if hereafter funds can be found for such a work—it is 
necessary to notice the change in the system of agricul- 
ture which is being brought about in Egypt, and as Mr. 
Milner, in the work already alluded to describes it very 
clearly, we quote some of his words :—‘‘ For thousands of 
years the agriculture of Egypt depended entirely on the 
unaided action of the river. The valley was intersected by 
dykes, running at right angles to the Nile, and forming 
with the embankment of the latter, and with the rising 
desert land which bounds the valley on either side, a 
series of basins so contrived as to regulate the course of 
the floods, and to compel it to deposit the rich matter 
with which it was charged. These basins were in a series 
of chains, each chain being fed by a separate canal from 
the river, and having a separate escape by which the 
water, after doing its work, was let out into the river 
again. In some, but not in all cases, communication was 
also provided from the bottom basin of one chain to the 
top basin of the chain immediately below it. By these 
. means the water was retained on the land—which was 
generally flooded for six or seven weeks—till it was 
covered with a thick coat of rich mud. 

“Throughout the greater part of Upper Egypt* this 





* By Upper Egypt I mean the whole country from the ne of the Delta 
to the southern frontier. It is sometimes divided into Middle and Upper 
Ezypt, but the distizction is only confusing, 


primeval system still exists to-day. Butin Lower Egypt, 
that is, in the Delta, the last sixty years have seen the 
introduction of a new agriculture. The old method had 
great advantages. Cultivation cost little in labour, and 
little in manure. The flood itself annually revived the 
soil, and kept it perpetuallyin heart. But, on the other 
hand, there was only one crop, though a very rich one. 
For nearly half the year the land was idle, and the single 
harvest—which consisted Lara pred of wheat, beans, and 
clover—though it amply sufficed to nourish the popula- 
tion, was of little value for exportation. 

“That barbarian of genius, Mehemet Ali, saw that if 
the country was to play any réle in the commercial life 
of mankind it must look to other and more valuable crops. 
The climate was singularly favourable to the cultiva- 
tion of cotton and sugar. But sugar grows all the year 
round, and cotton grows just during the six months when, 
under the old system, the country was first waterless and 
then flooded. In order to grow these crops, it was neces- 
sary to depart from:the old methods and to substitute 
perennial irrigation for six weeks of flooding. Sugar and 


Elevation of an Arch down Stream 





Y 
y 


Wl, 


Ze RL: — St 


/y 


= 
~ 
an 








KM 


Ys 
= 
Yas 





Sectional Plan at Roadway Level 


cotton must be watered, but they must not be drowned. 
Hence a double change was necessary. Water had to be 
supplied all the year round, but it had to be supplied in 
limited quantities. 

‘* Tt was in order to receive and distribute water in the 
shallow season that the ‘sefi,’ or summer canals, were 
dug. They were, of course, deeper than the old ‘nili’ 
or flood canals, inasmuch as their business is to draw 
from the river when it is low, and not merely at flood 
time. In order to understand the irrigation of Egypt, 
this distinction between the summer and flood canals 
must always be borne in mind. 

‘The changes introduced by Mehemet Ali have drawn a 
sharp line of division between the irrigation system of 
Upper and Lower Egypt. From the apex of the Delta 
to the southern boundary of Egypt proper at Assuan—a 
distance by river of about 600 elke agriculture of 
the Nile Valley is still the agriculture of the Pharaohs, 
except, indeed, a district watered by one of the new sefi 
canals, the Ibrahimia, which comprises 240,000 acres of 





the greatest sugar plantations in Egypt. But speaking 


ally, Upper E l ean 
generally, Upper Egypt is a land of single-crop w; 
cultivation, just as it has been any time for the tnat 6000 
years. 

“The object of the modern system is to render the 
land more fertile, by allowing it to be cultivated in 
summer as well as winter, in the season of low-water and 
of flood, as well as when the flood is over. And the 
result has undoubtedly been an extraordinary develop. 
ment of the wealth of the country.” P 

This system, however, takes more out of the land and 
does not put anything into it, and recourse has to be had 
to artificial manuring to compensate for the loss of the 
annual rich top-dressing given by the Nile, under the 
immemorial plan of one high Nile to produce one crop. 

At first, and indeed till enforced advice was brought 
into the direction of the system, the lands subjected to it 
rapidly deteriorated ; there were no—or scarcely any— 
efficient drains to take away the water that was led on to 
the land, and quite a large district of the lowest portion 
of the Delta was ruined from this cause, being turned 
into an uncultivatable salt marsh. 

Much unfairness was also practised in the distribution 
of the water, bribery and local influence obtained the 
lion’s share, and the poorer cultivators were stinted, 
Many of the canals were put in and extended at wrong 
levels, and they were all deficient in proper sluicing 
arrangements. ‘“ The truth is that the system of peren- 
nial irrigation, conceived by Mehemet Ali, was too com- 
plicated a business for the men who had to carry it out, 
and Mehemet Ali himself recognised this fact.’’ He called 
in excellent French scientific advice, but as we have 
before observed, the advisers never received any backing 
up before 1883. 

Up to 1890 all funds not absolutely necessary for the 
work on the barrage were devoted to the improvement 
of the irrigation canals, great and small, and to the 
extension of proper drainage, the clearing up of the 
western canal in the Delta, and the construction of the 
eastern one, or Raya Tewfikia, which was opened by the 
late Khedive, were proceeded with. The Irrigation 
Department applied in the latter year for a second 
special grant principally for the above purposes, and 
relying on the excellent results which had followed 
the expenditure of the million grant, they obtained 
£E910,000, a great deal of which was spent in Upper 
Egypt and the remainder in works in the Delta. In this 
district it may be safely be said that the new “ sefi” 
canal irrigation system has been effectively introduced. 
Minor improvements remain to be effected; but there 
exists a complete network of canals, starting from the 
rehabilitated barrage, and laid out with much engineer- 
ing skill. Much progress has been made in the drainage 
works, though more remains to be done in this depart- 
ment than in that of the service canals. ‘ Such,” says 
Mr. Milner, “are the main features of the work which 
has revolutionised—I can say nothing less—the agricul- 
tural condition of the Delta, and saved its inhabitants 
from the widespread bankruptcy and possible famine 
which were staring them in the face ten years ago.” In 
Upper Egypt there was not needed any undertaking so 
striking as the reconstruction of the barrage; but the 
works required were hardly less important; individual 
works were small, but the sum of them made up an 
elaborate scheme for the saving of revenue to the 
Government, which. figure in all the reports as 
“ shariki” works. In Egypt any land which ought to 
have received water, but did not receive it either from 
defects of works or deficiency of Nile flood, is freed from 
taxation—naturally, as there would be nothing to tax-— 
and are called “ sharaki” lands. 

In Upper Egypt this loss of revenue is very large, on 
an average £E50,000 a year, and in 1888, when the rise 
of the river was very small, it amounted to the large sum 
of £E300,000. 

£E600,000 was granted for the diminution of ‘‘shariki,” 
but part of it was only indirectly applied to the purpose, 
the improvement generally of the canals in Upper Egypt 
being undertaken with some of the money; but very 
great improvements were made in the retaining banks 
of the ancient system of flooding, and particularly in the 
means of sluicing the water on to the land and from one 
basin to another of it. Standard cross sections for 
banks and canals were adopted, of which we give illus 
trations, and very numerous improved sluices and 
syphons were constructed so as to facilitate the dis- 
tribution of the water. Some idea of the magnitude of 
the operations may be arrived at from the fact that 
Cclonel Ross had in Upper Egypt alone 120 “ basins,” as 
they are called, to deal with and adjust the supply, and 
that they varied in area from 500 to 35,000 acres. ; 

The improvement in the type of work done on the banks 
was initiated by Sir Colin Scott Moncrieff in 1854, and 
some standard sections were proposed; these, however, 
proved too narrow at the top to serve as a road for camels 
laden with cotton or “dura” stalks. ; 

The flat slopes of } and + adopted for river banks in 
most European countries were found to be too expensive 
to make, as it would have led to the filling up of all the 
immense borrow pits made by the corvee during the last 
thirty years, a compromise was made, and the final 
standard sections which we illustrate were adopted. 

The principal causes of wear and tear on the banks are the 
waves of the basins. These, at ordinary high Nile, cut 
away fully four square metres per metre run, notwith- 
standing the efforts of the Nile corvee to protect the slopes 
by “dura” stalks, brushwood, and grass. In the Delta, 
the Nile corvee is far more efficient, and with their stakes 
and brushwood do a great deal to preserve the banks of 
the Nile from wash. In a very high Nile, when the water 
long stands 60 cm. over the ordinary level, the people 
despair of protection, and in many cases the bank is 
wholly washed away and beaten down to a round 
mound. ; : 

In many cases the earth from the banks is carried 
down to the bottom and deposited at a slope of 1 in 10. 





In some cases the earth is washed of its a and pure 
sand is left, liable to wind drift. When the borrow rit 
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mediately under the slope, all this washed earth | is the formation of sand drift foreshores, which might 
¢, and the corvee took it up again, and so the | spoil a considerable amount of land. 

ntinued ad infinitum. Much has now} Mejor Brown has made mavy attempts to plant reeds 
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been done in Upper Egypt towards removing the borrow and coarse grass on the southern slopes where the waves 
ic to 7 metres from the bank toe, and already there is | do not beat. An experiment he made several years ago 

Py: seen a diminution of the wave action, as the slope | on the Suhag Salibah has been very successful, but in 
of 1 in 10 no longer falls into the pits. The only danger other places the planting has not done well, from the 


absence of any lower class of supervisers ; the engineers 
are always too much occupied, and thus the grass is not 
| planted or cared for. 
Colonel Ross recommends an extensive renewal of this 
| work in the future, as it binds the southern slopes and 
| prevents their falling down after the Nile retires and the 
| earth has become dry. Weare much indebted to Colonel 
| Ross’s reports during the three years that he filled the 
post of Inspector-General of Irrigation—succeeding Sir 
Scott Moncrieff—for much general and detailed informa- 
tion as to the maintenance and improvement of the 
| system after it had been somewhat restored between 1884 
and 1889. In the latter year Colonel Ross assumed the 
Inspectorship. The amount of earthwork to be done 
yearly in repairing banks and clearing canals is prodigious. 
Fortunately, it is done at a very cheap rate. Mr. Allan 
Joseph, director of works at Suhag, says:—‘‘I have 
made experiments without the men knowing that I was 
doing so, and have found that a gang of ten men, in good 
soft stuff, with an average of 20 metres lead, will move 
| up 45 cube metres per day per man, including the 
| carriers.” This, at the Egyptian rate of wages, is little 
—_ than 1d. per cube metre, and less than 1d. per cube 
ard. 

One of the principal difficulties in the management of 
| the flood irrigation system is that not merely must all the 
land receive its share of water, but of “‘ red” or fertilising 
quality. Whether the water he receives is “red” or 
white makes a vital difference to the agriculturist of 
| Upper Egypt. The “red” water is that which has not 
| yet deposited its precious mud, the “ white” water is 
| that which has already parted with its mud. Land which 
| has had red water sufficiently every year never deterio- 
| rates, but that which only gets white water soon becomes 
poor. 

But for the necessity of thus flooding with water of a 
certain quality, basin irrigation would be much easier ; 
| but with this obligation it becomes an intricate affair. 

Hundreds of subsidiary works, such as canal extensions, 
regulators, culverts, and syphons, had to be undertaken 
out of the funds of the “ shariki” grant, and it tried 
even the attainments and experience of Colonel Ross to 
bring the system into a satisfactory condition of working. 
As to the results attained Mr. Milner says, ‘‘ Local testi- 
mony leaves no room for doubt. Some of the most 
neglected districts in the provinces of Kena and Girga 
now confess to receiving good ‘red’ water with as much 
regularity as their neighbours. The efficiency of the work 
| in increasing the area of flooded land in a year of very 
|low Nile, has yet to be tested by a season like the 
summer of 1888. But we have already some evidence on 
the point. In 1891 the Nile flood, though not a bad one, 
was considerably below the average. I have it from a 
competent authority that there were 50,000 more acres 
under water in Upper Egypt in 1891 than could possibly 
have been inundated without the new works. I cannot 
vouch for the accuracy of the statement; but from all I 
know on the subject—and it is one upon which I had to 
make a good many inquiries on the spot—the estimate 
| appears a moderate one.” 

‘* Now the yield of average basin land in Upper Egypt 
| is at least £E4 an acre. The amount saved to the 
| country in a single year—and that not by any means the 
worst—would thus be £E200,000. In this, as in other 
| instances, what is so striking about Egyptian pubiic 
works is the largeness and rapidity of the return when 
capital is wisely expended.” The above testimony must 
have been gratifying to the engineers, coming as it did 
from a man who had been for some years Under Secre- 
tary for Finance in Egypt, and thus rather in the posi- 
tion of a critic on their operations. 

Even stronger evidence than the above of the good 
| results from the recent management of irrigation is 
| shown in the following tables, taken from the report for 

1893 presented last year by Mr, W. E. Garstin, C.M.G., 
| Under Secretary of State Public Works Department, 
| showing the steady advance since 1888 of the two prin- 
| cipal paying products of Egypt, cotton and sugar :— 


Cotton, Kantars.* 


l= Sie 2.700,000 35,572 

| 1889 . ve. 8200000 ... 31,314,000 

| =: 1890... ss... 4,100,000 ... 51,745,000 

1891 ... ... ... 4500000 ... 9,833,000 

1892 ... ... ... 5,200,000 ... 57 592,000 

1893 ... ... ... 5,200,000 ... 63,664,000 
*100 Ib. + 2} Ib, 








THE WATER SUPPLY OF EDINBURGH. 


Tue Edinburgh and District Water Trustees have made a 
commencement with their important Talla scheme by letting 
contract No. 1 to Messrs. James Young and Son, of Edin- 
burgh, for £49,113, the tender of that firm being the lowest 
in conformity with the specifications. Some twenty offers 
are stated to have been received. The turning of the first 
sod is fixed for September 28th, the ceremony being per- 
formed by the wife of the Lord Provost of Edinburgh. 

The works to be executed under contract No. 1 are of a 
preparatory nature, and consist of a railway 84 miles in 
length, which shall connect the proposed reservoir site with 
the Caledonian Railway Company’s Peebles Branch; a road 
is also to be formed near Tweedsmuir village, and the Tweed 
bridged, whilst a line of piping will be carried across the 
Tweed Valley. 

The present bridge at Tweedsmuir, which is narrow and 
unsuited for present traffic, will be replaced by a modern 
structure having a span of 100ft., and a width of 15ft, be- 
tween parapets, accommodation being provided for a pair of 
36in. pipes, estimated to convey 24,000,000 gallons per diem 
to the Scottish capital. Steel will be used throughout in the 
girder work. Itis anticipated that contract No, 1 will be 
completed by September ist, 1896. Mr. James Wilson, 
M.I.C.E., is engineer to the Edinburgh and District Water 
Trust. 








Tue system of hiring out water meters has come into 
regalar practice in New South Wales, The number of metersnc w 
in use is 5082, 
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BRAKE TRIALS ON THE NORTH-EASTERN 
RAILWAY. 


WE publish below a report by Mr. Worsdell, locomotive 
superintendent of the North-Eastern Railway, on some 
important trials with the Westinghouse quick-acting brake 
held on the 28th and 29th May last. There seems to 
have been considerable delay in bringing out this re- 
port, and we are afraid that the holiday temperament, 
= is contagious, has had something to do with this 

elay. 

As stated in the first paragraph of the report, the 
object of the trials was to ascertain the difference in 
efliciency between the ordinary Westinghouse brake 
and the quick-acting system, and in order to eliminate 
inaccuracies the same train was worked in both cases. 
The quick-acting brake is so contrived that it can be 


rd 
a Day We6) Fressune in Main Fine 


the personal equation, which so often throws a doubt on 
the reliability of experiments of thiskind. A description 
of this apparatus will be found in our back numbers. 
The lines of the diagrams—Figs. 1 and 2—are marked 
for their different meanings. The moment the driver 
touches the handle of the brake valve, an electric circuit 
is closed, and a pencil, worked by an electro-magnet, 
makes a notch ia the line, showing the precise moment 
when the experiment begins, and showing the number of 
seconds the valve was kept open. In Fig. 1 the line of 
the pressure in the brake cylinder begins to rise about 
two seconds later, showing that the action of the brake had 
been transmitted from the engine to the rear van, a dis- 
tance of 1130ft., in two seconds, and in less than four 
seconds the brake pressure was at its maximum. If we 
compare with this Fig. 2, we find that the pressure in 
the brake cylinder of the ordinary brake hardly asserts 
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transformed into the ordinary type by turning a cock on 
each coach. 

Most of the carriages of which the train was composed 
had six wheels, out of which only four were braked, and 
therefore the stops were not remarkable; but the differ- 
ence between the two brakes was clearly shown in the 
results, which are enumerated in the report. We have 
worked out these results and found that, on an average, 
the quick-acting Westinghouse brake stopped the train, 
running at sixty miles per hour, in about one hundred 
yards less than the same train braked by the ordinary 
Westinghouse brake. It was also found during these 
trials that the quick-acting brake makes very much 
smoother stops, even with slack couplings, than the 
ordinary type of apparatus. 

To show our readers the difference in action between 


itself after four seconds, and does not reach its maximum 
before nearly 12 seconds have elapsed. This great 
rapidity of action of the quick-acting system explains 
why it should te able to stop a train in one hundred 
yards less than the ordinary brake. 

We understand that there is a probability of some 
further comparative tests in the near future, but the 
results of the trials referred to, although of a more or 
less preliminary character, have already shown very 
clearly that in these days of fast running and long trains, 
the quick-acting Westinghouse brake presents consider- 
able advantages in stopping power over the older form 
largely used in this country. 

In addition to using a powerful brake, however, it is of 
the utmost importance that every wheel in the train 
should be braked, and the engines should not be an ex- 
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the quick-acting brake and the ordinary brake, we have | 
selected the emergency stops which were made on the | 
29th of May at Acklington on a falling gradient of 1 in | 
280 with the quick-acting system, and the emergency | 
stop with the ordinary brake at Alnmouth on a falling | 


gradient 1 in 284. The former stop was a splendid stop | cation of blocks, rubbing it the wrong way. 
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ception to this rule. In the United States, even the 
bogies of the engines are now equipped with brakes with 
the most happy results. The days are now past that 
locomotive superintendents thought a locomotive too 


nice a bit of mechanism to ruffle its feelings by the appli- 
Sentimen- 


in every way; whereas in the latter, when the “ordinary” | tality in this direction has happily died out, and things 


was used, the train broke in two. 
diagram relating to the stop with the quick-acting brake, 
and Fig. 2 shows the action of the ordinary brake. It | 
will be remembered that Mr. Kapteyn, general manager | 
of the Westinghouse Brake Co., constructed some years | 
ago a very complete diagram-apparatus for tests of this | 
kind, which gives records of the principal elements | 
which come into play, as for instance, speed, time, move- | 
ment of driver’s valve, pressures in the main pipe, in the | 
brake cylinder, and in the reservoir. This apparatus kas | 
been used in most official brake trials abroad, and has | 
always given valuable records, inasmuch as it eliminates | 


Fig. 1 gives the | are being looked straight in the face now. 


English 
railways have been slow in keeping pace with the progress 
made in brake matters. They still use the ordinary 
Westinghouse brake, although the quick-acting system 
has for a number of years been a complete success. 

In other countries the preference is given to the quick- 
acting system, and, as is well known, a considerable 
portion of the freight trains in the United States are now 
equipped with that brake, and, as a consequence, the 
speed of freight trains has been increased in many cases 
up to the speed of fast passenger trains, with complete 
success and safety. 





The report was as follows :— 

WESTINGHOUSE Brake Triats, May 27¢h, 23ih, 293h, 1995 

The object of these trials was to ascertain the efficiency 
of the Westinghouse quick-acting brake as compared 
with that of the ordinary Westinghouse brake. For this 
purpose some rolling stock was selected, fitted with the 
Westinghouse quick-acting brake, which could be instant] 
converted to the ordinary brake by turning the handles of 
the cocks of the triple valves to their appropriate positions 
This manipulation cuts out the quick-acting parts, and leaves 
only the ordinary triple valve in operation. Only a few of 
the carriages had the quick-acting brake apparatus in its 
most approved form, whereas the others were fitted with a 
“converted” apparatus, viz., ordinary Westinghouse brake 
fittings “converted” to the quick-acting system. In this 
case, therefore, the same train was used for the experiments 
with the two kinds of brake, and the results are consequently 
strictly comparable. 

The following are the results of the trials made on the 
North line between Newcastle and Tweedmouth on the 28th 
and 29th ult. I have not dealt with the trials made on May 
27th, as they were merely of an experimental character, but 
have taken for the purpose of this report the official trials 
made on the two later days. 

The train on May 28th was composed of No. 1631 engine 
and tender and eighteen six-wheeled coaches as far as 
Alnmouth. The total weight of the engine and train was 
324 tons 10 cwt., and the total length 681ft. With the excep- 
tion of the bogie wheels, the whole of the engine and tender 
wheels and four of the six wheels on each carriage were 
braked. 

On the outward journey the quick-acting brake was in use, 
The first two stops, however, were not of much importance, 
being ordinary station stops in which the quick action did 
not come into play. 

At Chevington an emergency stop was made on a rising 
gradient of 1 in 130, at a speed of 504 miles an hour, recorded 
both by stop watches and diagram. The stop distance was 
815 yards, the retardation being equal to 8:75 per cent. of the 
weight of the train. 

At Alnmouth another emergency stop was made, the speed 
being the same as at Chevington, but the gradient falling 
1 in 284, the stop distance was 11 yards more, or 326 yards 
in all. Although the “stop distance” was greater, the brake 
acted more efficiently than at Chevington, the retardation 
increasing to 9:1 per cent., after allowing for the falling 
gradient, 

Six of the coaches were detached at Alnmouth, and conse- 
quently from this point the train consisted of only twelve 
vehicles and engine and tender, of which the total weight 
was 249 tons, and the total length 483ft. The first stop with 
the short train was an emergency one made at Fallowden, 
the gradient here falling 1 in 150; the speed as indicated by 
the diagram was miles per hour, the stop distance was 
695 yards, and the retardation 7°75 per cent. The “test” 
stop at Beal against the recording apparatus was a failure, 
owing to the electrical signalling being out of order; an extra 
stop was therefore made when approaching Tweedmouth on a 
falling gradient of 1 in 245, with an indicated speed of 46} 
miles an hour; the stop distance shown by the diagram was 
280 yards, the retardation being 9:1 per cent. The measured 
distance of this stop was 5 yards less, or 275 yards. 

On the return jouruey, the brake, which had been in quick 
action, was put into ordinary working; the first stop was at 
Windmill Hill on a falling gradient of 1 in 190, and was an 
“emergency” stop, made as a test against the recording 
apparatus. The speed was 62 miles an hour, the stop dis- 
tance indicated by the apparatus was 666 yards, giving only 
7 per cent. retardation. The stop distance, as measured in 
this case, was 25 yards less, or 641 yards in all. 

An ordinary station stop was made at Lucker, and at 
Longhoughton an emergency stop was made on a falling 
gradient of lin 170. The speed, as indicated, was 59? miles 
per hour, the stop distance was 650 yards, and retardation 
6°7 per cent, 

The next emergency stop was at Widdrington, on a falling 
gradient of 1 in 471, with a train again of eighteen vehicles, 
the six left at Alnmouth on the down journey having been 
taken up again. The speed was 50} miles an hour, and the 
stop distance was 415 yards, retardation being equal to 7°05 
per cent. 

Another emergency stop was made at Cramlington on a 
falling gradient of 1 in 224, the speed keing 45 miles on hour; 
the stop distance was 283 yards, giving a retardation of 8°4 
per cent. 

Second day, May 29th.—The train consisted of 30 vehicles, 
with the same engine and tender as on the previous day, the 
total weight being 476 tons, and the total length 1131ft. The 
brake was again put in “ quick action” on the outward 
journey, and additional stops made to those on the pro- 
gramme, with a view of concluding the trials on this day. 
The first emergency stop was made at Morpeth, the speed 
being 41} miles an hour, and the stop distance 245 yards on 
the level, giving a retardation of 7°75 per cent. ; 

At Longhirst another emergency stop was made, on a falling 
gradient of lin 600. In this case the speed was 454 miles an 
hour, stop distance 285 yards, and retardation 8°25 per 
cent. The next two stops were made at Widdrington 
and Chevington, both on rising gradients, the former 1 in 
1624, and the latter 1 in 330. In these two stops every other 
vehicle was made a “ piped”’ one, and therefore only half the 
train was braked ; the speed was 33 and 39 miles an hour 
respectively ; the stop distance at Widdrington was 246 yards, 
and at Chevington 343 yards, giving a retardation of 4:84 and 
4°65 percent. I will refer again to these two stops further 
on in my report. : 

An emergency stop was made at Acklington on a falling 
gradient of 1 in 280; the speed here was 38 miles an hour, the 
stop distance being 196 yards, giving a retardation of 8:8 per 
cent. The train was braked throughout in quick action for 
this stop, and then put into ordinary working for the stop at 
Alnmouth, where an emergency stop was made on a falling 
gradient of 1 in 284; the speed was 444 miles an hour, the 
stop distance 331 yards, and retardation 7 per cent. The 
train was here broken into two portions by the link of one of 
the screw couplings giving way : when stopped, & distance of 
48 yards separated the two portions. At Alnmouth the train 
was reduced to 24 vehicles, and in these the majority of the 
screw couplings were slacked back, there being in some cases 
as much as 3in. between the buffers. The total weight of 
the train thus shortened was 401 tons, and the total length 
915ft., the brake being in quick action. The first stop was at 
Fallowden on a falling gradient of 1 in 150, and at a speed of 
56 miles an hour, the stop distance was 453 yards, and retarda- 
tion 8-4 per cent. 





At Beal a “test” emergency stop was again made on the 
level, the speed being 57 miles an hour. The stop distance 
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was 490 yards, but in this case the driver had applied the | drawing and other offices belonging to the ‘ Engine Com- | pneumatic pump fixed to a steam engine, for regulating 


he appointed time, and consequently this sto 
brake bowie = & . The stops after leaving " sieteath 
= made with slack screw couplings, and were pleasant and 
perce to those in the train, there being no apparent incon- 
eatenee from the slackness of the couplings. y 

Before starting on the return journey the brake was put in 
ordinary working, and all screw couplings tightened up; the 
length of train was 915ft. The first stop was an emergency 
one, made asa test against the recording apparatus at Wind- 
mill Hill, on a falling gradient of 1 in 190. The speed was 
54 miles an hour, the stop distance 514 yards, and retarda- 
tion 7 per cent., and agrees with the measured distance. 

‘At Longhoughton the diagram paper ceased to move, and 
this experiment was consequently lost. On arrival at 
Alnmouth the six vehicles left there on the down journey were 
again attached, and with the complete train, and the brake 
in ordinary working, two emergency stops were made at 
Widdrington and Cramlington. In both of these stops most 
violent jerks were experienced, and, in the first, three screw 
couplings and one drawbar were broken, but in the second 
there were no breakages. The retardation in the first stop 
was equal to 7 per cent., and in the second 6* 25 per cent. 

If the average retardation or stopping power of the two 
brakes be taken over these experiments, the quick-acting 
prake gives 8°48 per cent., and the “ ordinary ” 7:01 per cent., 
which, at a speed of 60 miles an hour, would mean in stop 
distance 297ft. less run by a train fitted with the quick-acting 

ke. 
i do not consider any of the stops remarkable for efficiency. 
This, however, may be due to the train not having all wheels 
braked, all six-wheeled vehicles being in use, and in each of 
these two wheels were unbraked, 

In looking over the report of the trials on the North- 
Eastern Railway, in July, 1879, on the York and Kuares- 
borough Branch, I find that at a speed of 51 miles an hour 
on a falling gradient of 1 in 1200 a stop was made with a 
train of 18 vehicles, including the engine and tender, in 
196 yards, giving a retardation of 14 per cent.; and on 
another occasion, with a train of the same composition, and 
at a speed of 50 miles an hour, the stopping distance was 
173 yards, and retardation 16 per cent.; the highest percentage 
of retardation obtained on May 28th and 29th last was 9-1, 
with the rails quite dry on both days. 

In the trials of July, 1879, the brake sip: was equal to 
91:5 per cent. of the total weight of the train—206 tons— 
which was com of four-wheeled vehicles throughout. 
In the recent trials over the north line the brake power was 
equal to 62°34 per cent., all being six-wheeled coaches. 

Iam of opinion that, owing to the haste in which the prepara- 
tions for the late trials were made, the diagram apparatus used 
by the Brake Company was not in perfect condition, it having 
just come from the makers after repairs, and it would have 
been advantageous if more measured distances had been 
taken as a test against the instruments. I understand that 
their most reliable instruments were in Hungary, and could 
not be got in time. 

The results of the trials seem to point to the advisability of 
braking all the wheels of a carriage, as it would be objection- 
able to increase the power on the wheels already fitted, which 
would be likely to cause skidding, and so increase the stopping 
distance. I would also point out that the decided advantage 
in the quick-acting brake is the rapidity of its application for 
long trains, rendering it safe even with slack couplings, 
which would be very dangerous with the ordinary brake, and 
indeed it was due to that fact that continuous drawbars were 
fitted to the stock in conjunction with the brake. 

In two instances, namely, in the stops made at Widdring- 
ton and Chevington, in the down journey on May 29th, 
half of the train was braked, and the other half was 
made piped vehicles, but when this was done quick action was 
almost entirely stopped. This after investigation was found 
to be due to the aahel of conversion, the distance between 
the cylinder and triple valve being too great. All vans and 
brake thirds are fitted with the quick-acting apparatus in the 
most approved form, and if a train of this kind had been 
made up, I think the results would have been better. 

These trials have therefore shown that the conversion of 
the ordinary brake under its present form is not equal to the 
quick-acting apparatus most recommended. I understood 
trom Mr. Kapteyn that he would look into this matter, with 
a view to making some improvement in the method of con- 
version, which would be necessary, if at any time it should 
be considered advisable to adopt the quick-acting brake on 
stock already fitted with the ordinary brake. 

(Signed) W. WorsDELL, 








THE SOHO FOUNDRY. 
No, I. 


Most of our readers will identify James Watt and 
Matthew Boulton with Soho, but it is not generally 
known that the Soho Foundry was the second establish- 
ment with which Boulton and Watt had todo. ‘‘ Soho” 
properly so-called, was a factory the property of Matthew 
Boulton and his partners, wherein were made silver and 
plated goods, and buttons for the manufacture of which 
Birmingham was celebrated. The place was pulled down 
in 1850. The principal block of buildings was occupied 
by the Silver and Plated Company. We are told in an 
interesting statement recently published in the pages of 
a Birmingham contemporary, and written by Mr. Robert 
Lloyd, an octogenarian workman who had been employed 
by the firm for many years, that ‘‘ the main entrance to 
the front of the building was by a large courtyard run- 
ning the whole length of the building—in a line with the 
present Piers-road—and was often occupied by carriages 
of the nobility and other influential visitors. At the back 
of the building there was also a large yard—a storey lower 
than the front—which was encompassed by the main 
buildings and the wings, and in shape like the letter E. 
There was also a third about 16ft. lower than the second. 
These yards were connected by flights of steps; the 
bottom yard led to part of the Steel Company’s works, 
the Rolling Mill, and other works. Here was erected one 
of the first rotary engines made by Boulton and Watt, 
of the sun-and-planet type, with wooden main lever, 
Which gave motion to the glasscutter’s laps, and was 
hence called the Lap engine. It also gave motion to the 
Steel Company’s works, and to the cutting-out presses of 
the Mint. At a little distance from the south end of the 
courtyard was the old Mint, erected solely for coining 
purposes; and near the Mint was the designing an 





pany,’ as also the ‘Copying Machine Company.’ The 
whole of these buildings were nearly surrounded by 
water, ‘ Big Hockley Pool’ being on the south side, and 
the Mill Pool on the north side, the two pools being 
connected by a moat or channel running along the whole 
length of the courtyard. Nearly the whole of the build- 
ings were placed in a very pleasant and picturesque 
osition, at the edge of the Soho Park, especially when 
ooking up the incline that led to Soho House, the resi- 
dence of the late Matthew Boulton, Esq. Here is a 
description of the different departments, viz., the Steam 
Engine Company, the Silver and Plated Company, the 
Steel Toy and Fire-iron Company, the Copying Machine 
Company, and the Mint and Rolling Mill.” 

It is with the Soho Foundry, however, that we are 
concerned. Our readers are aware of the fact that it has 
changed hands. It is possible, though by no means 
certain, that its tools will be dispersed and broken up. 
But these tools are so full of interest, so remarkable in 
many respects, and so valuable as showing the progress 
of invention in special departments, that we have deemed 
it desirable to send our special draughtsman to Soho to 
make such drawings as will suffice to place on record the 
details of mechanism, every particular of which would 
otherwise be lost to the world. Messrs. Tangye have 
done much to rescue the work of Watt and Murdoch 
from oblivion, but they cannot do everything. We can- 
not hope to do more than rescue from oblivion some of 
the more noteworthy of the machine tools. 

The Soho Foundry stands on the banks of the 
Birmingham Canal, about one mile from Old Soho. 
It was begun in 1775 and started on January 28th, 
1776, that is 119 years ago. A banquet, we are told, 
was given by Mr. Boulton, who in an appropriate 
address exhorted the men to live industriously and 
frugally, and christened the place “Soho Foundry.” 
We are unable to say what tools were provided at the 
time. In 1777 Murdoch applied for a situation, and no 
doubt he soon took a leading part. To understand 
what it was that Murdoch and those associated with him 
did, it is necessary to consider certain facts which are 
very generally overlooked. We have now all over the 
country establishments, shops, works, wherein machinery 
of every kind is made by machinery. That is what work- 
ing with machine tools really means. Our younger 
readers, at all events, seldom ask themselves what were 
these in the beginning? Whence did all those great 
machine shops originate? There was machinery, it is 
true, in Boulton’s time, and before it; but there was no 
such thing as the mechanical engineer of the present day. 
Machinery of all kinds was made by millwrights, so 
called because the most complicated mechanism they 
were employed to construct was that of the water or 
windmill, in which all the gearing was of wood, and very 
little iron was employed in any shape or form. These 
men had no special workshops. They travelled from place 
to place, and made water-wheels and fitted up hursts on 
the spot. There were foundries, but the work turned 
out was rough, and little care was taken to give it face or 
finish. The heaviest castings made were no doubt the 
cylinders for pumping engines. Thus, the cylinder of 
Smeaton’s celebrated Chacewater engine, started in 1775, 
was 76in. in diameter, and the stroke was 9it. A cast- 
ing of such dimensions would tax the resources of many 
a modern foundry. These cylinders were not bored. 
They were smoothed inside, it has been said, by men with 
large grinding stones curved to fit the cylinder, who 
thus removed the rough skin. The hemp packed piston 
was kept tight with water. At Old Soho there was asteam 
engine factory so-called, where Watt’s earliest engines 
were made. It is only necessary, however, to examine 
the engine at South Kensington—which was probably 
made at Old Soho—to perceive that little more was 
needed in its production than blacksmiths’ work, and a 
certain amount of millwrighting in the timber structure 
and the sun-and-planet wheels. We do not think we 
shall be far wrong if we claim for the Soho Foundry that 
it was the first ‘‘ works” that the world had ever seen ; 
the first place where machinery was employed to make 
machinery. It is unfortunately next to impossible at 
this time to award all the credit to the proper people. 
We quote, however, once more from Mr. Lloyd’s state- 
ment, and we may add that we shall be delighted 
to receive from those who are in a position to supply 
it, any information bearing on this point. Mr. Lloyd 
says that the beam engine which still supplies much 
of the power at the Soho Foundry was designed by Mr. 
Southern, and was started in 1811. The head of the 
drawing-office was Mr. Creighton, a somewhat eccentric 
man but very clever. In his time the junior draughts- 
men “were Mr. William and Frederick Bennett, Mr. 
Hughes, and Mr. Hamilton, who after the death of the 
last James Watt became a paxsner. Mr. Garland was 
also taken into the drawing-oflice, and placed under the 
direction of Mr. Hamilton in the early part of the 
century. The workshops were managed by Mr. Brunton, 
who constructed a machine for cutting and shaping the 
teeth of wheels, which proved to be successful. He was 
succeeded by Mr. Hayden—who was foreman a-many 
years—about 1824 or 1825, and was succeeded by Mr. 
Buckle, who possessed good mechanical knowledge and 
scientific research, always being guided by experimental 
truths rather than trusting to theory. He experimented 
on fans and fan blasts, under different conditions, as 
respects speed and pressure of the air, on the velocity of 
water issuing through pipes from different altitudes, and 
the velocity that water attains when rushing into a 
vacuum. He constructed a mill for pulverising bones— 
for agricultural purposes—to a powder, by means of 
heavy stampers falling from an altitude of 16ft., making 
forty strokes per minute, this being a great improvement 
on the old system of crushing by means of rollera ; also 
a machine, worked either by horse or manual power, for 
drilling-in turnip or other seeds at a certain distance 
apart, and at the same time depositing a small cup of 


d! bone-dust under the seeds ; also a method, by means of a 





the motion in place of the usual fiy-wheel. This was 
fixed to a steam engine in a Birmingham flour mill, and 
worked successfully for several years, but was abandoned 
and the fly again restored to its place. He also con- 
structed a large parallel screw-lathe, with slide rest, &c., 
complete, being the first of its kind used at Soho. He 
also established a library and reading-room for the use of 
his workmen at meal hours. He retained his situation at 
Soho till 1850, when he was engaged at the Royal Mint 
as Bullion Master, and he retained this situation nearly 
= toy: time of his death, which took place in September, 

The machine tools at the Soho Foundry are in certain 
respects unique. They form part and parcel of the place. 
They have been made where they stand. They are an in- 
tegral part of the premises. We do not say that they 
could not be moved; we do say that they were made 
without any idea that they would ever have to be moved. 
At every turn, too, we meet with devices which have 
been brought out time and again as new, and we feel that 
master minds have been at work—the minds of men who 
thought very clearly ; who knew exactly what they wanted 
to do, and then did it in the best manner; and all the 
while we note that the influence of the millwright made 
itself felt, and that things were done as mechanical engi- 
neers would not do them now, but as they could have been 
donein Murdoch’s day, or not done at all. There are square- 
threaded screws, for example, two inches in diameter, ten 
or a dozen feet long, four threads to the inch, and these 
have all been cut with a hammer and chisel! What would 
the average modern fitter think if he was asked to under- 
take such a job ? One of the foremen who has been for 
more than thirty years at the works told us that he very 
well remembers seeing some of the old hands cut screws 
with a chisel, and he was himself when an apprentice 
taught the art. The bar was supported in a triangular 
wooden trough, and the screw cut bit by bit to a 
template. It is easy to see that under these conditions 
screws would be used sparingly, at first at all events. In 
the principal machine shop, one end of which is used as 
an erecting shop, are two very heavy-vertical planing 
machines. The frames are secured to the wall by stout 
braces, and the carriage holding the tool travels. The 
work to be planed is secured on a table at the ground 
level, and the planing is done on the side next the wall. 
The system was adopted because very heavy castings 
were made and had to be handled; castings weighing as 
much as nine or ten tons, and in later years as much as 
twenty-five tons, as, for example, the oscillating cylinders 
of the Irish Channel mail-boats. There were no planing 
machines that would carry such a load; and even. if there 
were it was held to be much more economical of power 
to drive the tool along the work, than to drive the work 
under the tool; and in the present day it is beginning to 
be found out that the moving tool is more economical 
than the moving casting. The principle has long been 
employed in plate edge planing machines. In the same 
shop the drilling and small boring machines are secured 
to the walls, and provided with swinging jibs, and very 
stiff and admirable machine tools these are, although 
they look uncouth, no doubt, in modern eyes. Is it 
possible, for example, to devise a better tool than the 
drill which we illustrate, the traversing tables of which 
will take work 31ft. long? It was specially devised for 
drilling holes in the main beams of pumping and other 
engines. 

But perhaps the most unusual feature is the method 
employed in driving the lathes. In almost all cases the 
mandril is driven by a large spur wheel geared with 
wood, in which runs an endless screw, with a thin worm of 
large diameter. We have never seen any lathes made 
elsewhere made in this way. Several of them are more 
than eighty years old, and nothing can exceed the sweet- 
ness and beauty of their motion. The wooden cogs are 
lubricated with blacklead and tallow, and have lasted an 
almost incredible time, in some cases as much as thirty 
years. There is a certain amount of elasticity provided 
which totally eliminates back-lash and “ dither,” and we 
are told that one of these lathes of great age will turn 
out long piston-rods much better in every respect than 
any but the very highest class of modern lathe. 

The tools we have selected for illustration this week on 
pages 306 and 307 are a horizontal boring bar, a vertical 
boring bar, and planing machines and drilling machines. 

Horizontal boring bar.—The bar is lljin. diameter 
by 14ft. 4in. between the bearings, allowing a cut of 12ft. 
by 4ft. 6in. diameter. The traversing screw is 2in. dia- 
meter, of very fine pitch, and is hand cut—as perfect as 
if it had been machine-made at the present time. It was 
made in the time of Murdoch, as were all the boring 
bars of the establishment, each being hollow, «a 
speciality with which William Murdoch should be 
credited. At the motion end of the bar there are 
three sets of bearings, the inner one supporting one 
end of the bar, which terminates in a square for the 
reception of the coupling which is carried on the motion 
shaft, and seen in light tint in our sketch. Between 
the last pair of bearings is the driving gear, consisting of 
a double-threaded worm mounted upon a square shaft 
6in. by 6in. and a mortice wheel having teeth of 2in. 
pitch by 5ft. long and a diameter of 4ft. 10in. upon the 
pitch line. As well as the boring bar, the short length of 
shaft which carries the worm wheel is hollow, being 1dia. 
diameter, with a metal thickness of 3hin. The bearings 
carrying the driving shaft and the couplirg end of boring 
bar are each 8in. long, fitted with three brasses—two side 
and one bottom—the caps being cast to meet the upper 
revolving surface of the bar. At the near end the bearing 
surface is of the same length as the other, but the block 
is fitted with a lower brass only, and is mounted upon a 
movable carriage, to which it is secured by a strap and 
set screw. The movable carriage is mounted upon 
rollers, and when work is being adjusted the bar is sup- 
ported by a screw jack, the carriage is run out, and the 
plummer block is drawn off the end of the bar. Our 
sketch shows that the metal floor-plate receives the rollers 
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when the carriage is returned to working position, whilst a 
projection underneath the carriage drops into a slot and 
is then bolted down. The traversing gear is carried at the 
front end upon a gear-plate, the central pinion A—see detail 
—which is supported by a light bracket, being the pivot 
upon which the traversing gear revolves. The dotted 

















Traversing Gear—Horizontal Boring Bar 


position of pinion A is that which it occupies when no 
traverse is necessary, as in the case of facing. Support- 
ing blocks, with bevelled surfaces, movable both longi- 
tudinally and transversely, and lashing bars of 2tin. 
diameter, are provided upon either side of the pit. There 
is a turntable outside the house, and trucks used to bring 
the work directly up to the bar, when it was transferred 
to an overhead traveller. The worm gearing is shown in 
the following detail, the square shaft of which is driven 














Worm and Wheel Driving Gear -Horizontal Boring Bar 


below the ground surface, and is seen in the off-side of 
drawing, with cone pulleys and tightening-rollers. 

In the archway in which this machine stands there are 
several doorways leading to positive dungeons, in which 
it is said William Murdoch used to work, as well as some 
of his men; in fact it is stated that these excavations were 
purposely made in order to accustom the men to work by 
the aid of his (then) new gas illuminant. Gas-pipes still 
exist in these caves, and they must have been fixed in their 
present position by the order of Murdoch. There are 
several dismantled boring bars in this archway—one being 
as large as 16in. diameter by 17ft. 6in. long, and is supposed 
to be the first of its kind ever made. It is hollow, with 
a thickness of 4in. It used to be mounted in bearings 
supported upon brick piers nearly one hundred years ago, 
but only those bearings which carried the motion shaft 
now exist. These are in such excellent condition, both 
as to their brass surfaces and “truth,” that we have 
found them worthy of particular notice, from the fact 
that even at that time top brasses in such cases were 
considered superfluous, notwithstanding the often heard 
of statement by men of our own day that they were the 
pioneers of blocks fitted in this manner. 

It would be interesting to know the composition of 
metal which has worn so well, for they are still in a 
thoroughly sound condition, and are as perfect in the bore 
as they would be if fitted yesterday. We give a view of 





Three Part Adjustable Bearings 


one of them, in which it will be found that set screws for 
adjusting the side brasses, although above it, inclined to 
the centre of the shaft. 

Referring again to this ancient boring bar, we find that 
it used to be driven in a like manner with that of our 
present illustration, viz., with three bearings at the 





mortice end carrying a mortice wheel, the teeth of which 
are now very nearly worn out, and was coupled also in 


Mortice Toothed Wheel—Horizontal Boring Bar 


like manner; but although the bar has been removed, 
the old worm gearing and driving shaft, 154in. diameter, 
were allowed to remain, and at present form the head- 
stock of a large millwright’s lathe, a large dividing chuck 
having been mounted upon what was at one time the 
back end of the boring machine, whilst one of the old 
plummer blocks—still in its original position, but with a 


Bearings and Gear of Old Boring Bar 


bracket bolted to it—does duty in taking the “ thrust” 
from the mandril of the millwright’s lathe. 

The worm driving gear seems to have come in very aptly 
in the transformation of these old portions of boring 
machine to its present use—its steadiness and slow motion 
having gained for it an unlimited measure of praise from 
those who have been accustomed to use it for many years 
past; in fact, with the exception of its ancient gearing, 
it appears to us to be a lathe which will take a lot of 
superseding. We contemplate giving an illustration of 
the lathe from its face-plate side, and shall have some- 
thing more to mention concerning it. 

Horizontal boring bars at Soho form almost a museum 
alone, and we find it difficult to spare as much space as 
we should like, or even as we ought to do in reference to 
them, but with a feeling of great respect for our forefathers 
we are compelled to refer in detail to some of the 
good old machinery which has done such excellent work, 
and still would do as much again. 

Vertical boring bar.—This is erected close to a gate- 
way, through which trucks have in the past brought 
their enormous castings along the rails which run into 
the mill. This bar possesses an excellent record of work, 
such as the cylinders of the Dublin Steam Packet Com- 
pany, the screw engines and cylinders of the s.s. Great 
Eastern, enormous blowing engine cylinders, and the 
pumps for Crossness Pumping Station, &c. It is 14in. 
diameter, with traversing gear upon the upper end, and is 
provided with wall brackets, as represented in our illus- 
tration. These were fixed upon the occasion of boring 
the Crossness pumps, when some portion of the buttresses 
had to be removed for receiving the castings, those parts 
cut away being represented by the bevelling of the 
brickwork above the upper pair of brackets. This 
bar is driven in like manner with those disposed 
horizontally, the worm gearing being below ground asin 
the annexed engraving. Below the saddle plate, there 





Driving Gear—Vertical Boring Bar 


is a shield which keeps the gearing clean, and a small 
one is fixed just above the “step” joint for a similar 
purpose. For receiving a casting, the bar is lifted by 
means of blocks and falls, worked by a crane from the 
ground surface. The speed pulleys seen in sketch are 
for working this mill, and the portion of spur gearing in 
foreground is that which by means of the worm gives 
motion to the bar, the worm wheel in this instance 
having also morticed teeth. 

Planing machines.—There are three planing machines 
similar to that shown in our illustration, bolted to the 
walls—our sketch having been prepared from the largest 
of the set. They are and have been most successful 
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machine tools, with a steadiness equal to th 
walls by which they are supported. ‘The large pater 
covers a wall space of 27ft. by 9ft., and a ground surface 
of 27ft. by 10ft., with four massive saddle plates 4tin, 
thick, sliding upon a similarly strong base plate. ‘th, 
horizontal traversing screw is 4in. diameter, double 
threaded of jin. pitch, and gives a cut of about 29f; 
whilst the Bl cut is about 9ft. The slide rest runs 
upon surfaces 9in. wide, and embraces the traversin 
screw upon its top half only, the semicircular nut being 
2ft. in length. The cutter block has a tumbling 
Yi Wwwwwww—ww). 


YW 

YY 

Yyy 
Yi, 


yy 




















TRIP LEVER — 
Tumbler Tool Holder of Planing Machine 


motion as shown in the annexed detail, which is a plan of 
slide rest, which is actuated or reversed at either end of 
the stroke by the trip lever, which causes the arm B to 
turn the cutter block A upon its fulcrum, and thus bring 
into cut forwards and backwards the tools C and D 
according to the direction of travel. The cutter block is 
made to receive four tools, so that by turning the working 
edges of such a number in one direction, giving to each the 
increase of the depth of one cut over the next earlier one, 
these machines are capable of performing a large amount 
of work. As there are two of these machines adjacent to 
each other, it will be readily understood that work cover- 
ing alength of something like 45ft. by 9ft. can be dealt 
with at the same time ; their construction and the work 
which comes from them proving that they are in every 
way excellently adapted for the large surface which Messrs, 
James Watt and Co. have had to deal with, such as long 
sills for roll housings. 

Double-geared boring and drilling machine. — Oar 
sketch of this tool very nearly explains itself. Many 
years ago, when the beam engine was in its zenith, and 
even in its very early days, this machine earned for itself 
a reputation for usefulness and accuracy which could not 
be found elsewhere. Its total height is about 25ft., and 
it has a bed 386ft. 6in. in length, upon which two saddles 
have been used for carrying engine beams for boring 
and facing. Prior to the construction of this machine, 
it had been frequently found that beams of large 
proportions varied as much as j‘;in. in winding 
between the gudgeons at the respective ends, 
which should have been parallel. The arrangement 
of saddles on a long rigid bed, and drawn by 
a winch at one end of the machine, as illustrated, enabled 
Messrs. James Watt and Co. to deal with beam work in 
a most effective manner. When once mounted, the beam 
was bored and faced upon both sides by merely running 
its centres under the boring-tool, which extends 3f:. 6in. 
from its wall foundation-plate. The method adopted by 
Messrs. Watt for bedding beams was to place them on 
edge, and, by dropping a series of verticals, blocks were 
prepared to dimensions thus obtained, which formed the 
packing. Beams were then laid upon the flat, and in 
this way all machining was done without distorting the 
casting. 








BOOKS RECEIVED. 


Chelsea Vestry: Surveyors’ Annual Report, together with S:reets 
List, Inventory of Wharf Plant, dc. 1895. 

Fourteenth Annual Report of the Director of the United States 
Geological Survey. Part 1.: Report of Director. 

Fourteenth Annual Report of the Director of the United States 
Geological Survey. Part II,: Accompanying Papers 

Sewerage and Sewage Disposal of a Small Town. By E. M. Savag>, 
A.M, Inst. C.E, Illustrated. London: Briggs and Co. 

The Century Science Series. Justus von Liebig: his Life and 
Work. 1808—1873. By W. A. Shenstone, F.1.C. Cassell ard 
Co,, London, Paris, acd Melbourne, 

The Cost of Warships. By Francis E'gar, LL D., F.RS.E, Vice- 
President, late Director of her Majesty’s Dockyards, [ondon: 
Tastitution of Naval Architects, 

The People’s Palace: Calendar and Syllabus of the Day Technical 
School ps: Ewening Classes. Session 1895-6, Price 1d. London: 
W. B. Whittingham and Co., Limited. 

Examination of Water for Sanitary and Technic Purposes. By 
Henry Leffmann, A.M., M.D., Pa.D. Third edition, revised and 
enlarged, with illustrations, Philadelphia: P. Blakiston, Son, and 
Co. 1895, 

A Practical Manual of Minerals, Mines, and Mining ; comprising 
Suggestions as to the Localities and Associations of all the Useful 
Minerals. By Professor H. 8. Osborn, LL.D, Itlustrated by 171 
engravings. Second edition, revised, and enlarged. Philadelphia: 
Henry Caird, Baird, and Co, London: E, and F. N. Spon, 1895. 

Lead Pencils and how they are Made. A Treatise on the History 
of the Lead Pencil, together with a Description of the Method of its 
Manufacture, By Johann Faber. Noremburg, Bavaria.—This is 
a brief history of lead pencils from the first known mention of lead 
in pencils, the pencil as used by Diirer, the lead-tin alloy of the 
Romans, the ‘‘Bleistift” or lead holder of the Germans, the 
graphite or pencil lead discovery in Camberland between 1510 
and 1560, the invention of Conté, who mixed graphite and clay, 4 
method still followed, and finally the establishment of the Faber 
manufactures in 17' This glance at the history is followed by 4 
popular account of the making of pencils in these works a1d 6 
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RAILWAY MATTERS. 


Since 1889 the number of passengers arriving at and 
leering the St Lozara terminus at Paris has increased by 8,700,000. 


Tar Emperor of China is said to have issued an edict 
orderiog the construction of a railway between Tientsin and 


Chiokiang. 
Execrric head-lights are superseding oil lamps on the 
assenger-train locomotives of the Southern Pacific Railway 
Pompany. The light is ran from a dynamo on the engine, 


Tax Chilian Government is said to be raising a loan of 
£6,290,000, for the purpose of giving an impulse to the construction 
of railways, and joiaing up those of Tarapacd with the remainder 
in tho Republic. 

Ir has been decided by the directors of the Donegal 
Railway to promote a Bill for extending the existing line from 
Donegal to Ballyshannon and from Strabane to Derry on the right 
bank of the Foyle, 

Tue Lostwithiel and Fowey railway, five miles long, 
built over thirty years ago on the broad gauge system for mineral 
traffiz, has just been converted to the narrow gauge and recon- 
structed for passenger traffic. 


Tur Transvaal Volksraad have decided to extend the 
Pretoria Railway to Pietersbarg. The Contract Journal says that 
besides opening up the Waterberg and Zoutpansberg Goldfielde, 
the new line will form the shortest transit route to Rhodesia. 


PressuRE is being exerted on the Caledonian Railway 
Company to extend their line to the districts of Kilbarchan and 
Liawood in Ronfrewshire. The Johnstone Town Council have 
appointed a depatation to wait upon the Caledonian Company. 


Tue number of persons killed and injured on railways 
in the United Kingdom in the course of public traffic during the 
three months ending on March 3lst was:—Killed, 252; injured, 
998 ; as compared with 281 killed and 1048 injared ia the corre- 
sponding period of 1894, 


A project is broached for constructing a new direct 
line to connect Scarborough with the Midlands, making Nottiog- 
ham the centre for that purpose, It is rumoured that the new 
line will proceed through a great portion of the Nottinghamshire 
coalfields, Retford being included, 


Tue Commission of Inquiry into the working of the 
Victorian Railways recommends tbe abolition cf the system of 
treating the railway administration as a Department of State, its 
entire separation from the general public service, and the pacing 
of the railways under the contro! of a Board of five trustees, one of 
whom shall bs a Minister of the Crown, and the others men of 
business capacity entirely diesociated from active politics. 


Mr. ANDREW CARNEGIE recently expressed his views 
to the editor of the Hngineering Review as follows :—‘' Yon have 
already shown so clearly the differences in railway rates between 
the two countries, that nothing new can be said on that subj:c:, 
Britain in her railway system has to labor under the disadvantage 
of beiag the pioneer in railway construction. It would pay her to 
make a bonfire of her equipment, both freight and passenger, and 
charge its replacement, upon the American model, to the national 
debt.” 


THE projectors of the Jungfrau Railway seem to be 
going forward with the preliminary work required by their extra- 
ordiaary proposals. rigonometrical and photogrammetrical 
surveys are to be completed as far as the Eiger station before the 
wioter, and, according to present plans, the construction of the 
section batween Scheidegg and the Eger glacier is to be com- 
menced next spring. The Railway World says that tenders will 
ba invited for the laying of the permaneat way and for the con- 
struction of the stations and other surface work, as well as for 
the rolling stock and electrical apparatus, 


THERE are many new railways projected or in course 
cf constraction in Russia, The Journal of the Society of Arts says 
that according to a Russian paper, the Committee of Ministers and 
Department of the Imperial Council have jointly examined and 
approved various schemes for the construction of important lines, 
among others one for connecting Pekow with Bologoé, on the Nicolos 
line, This branch will be 330 verstes in length—verste = ‘663 of a mile 
—and will be a continuation, on the one hand, of the Rybinsk- 
Bologoé, and, on the other, of the Pskow-Regalines, so that the 
latter place will be connected with Rybinsk by a direct line of 
900 verstes. 


THE Messager Oficiel reports that a special Commis- 
sion sat last year to consider a scheme for connecting the White 
and Baltic S2as by means of a short railway, without losing sight 
of the two lines—Vologda-Archangel and Perm-Kollas—now in 
course of construction. The result is that the Ministers of Finance 
and of Ways and Communications have advised that technical 
studies be made on the spot, at the expense of the State, with a 
view to the construction of a line from St. Petersburg, or one of 
the stations on the Nicolas Railway to Kem, about 750 verstes in 
all, These preliminaries will cost about 80,000 roubles. The actual 
construction of the line will be proceeded with as soon as the 
necessary expenditure has been authorised. 


TuE Board of Trade returns of accidents and casualties 
in the United Kingdom for the three months ending March 31st 
last has been iesued. It states that there were two collisions be- 
tween passenger trains, by which 15 passengers were injured ; six 
collisions between passenger trains and goods or mineral trains, by 
which two servants were killed and three passengers and three 
servants injared ; nine collisions between goods trains, by which 
two servants were killed and 18 servants injured ; three collisions 
between trains and buffer stops, by which two passengers were 
injared ; 16 cases of enger trains leaving the rails, by which 
two servants were killed an one servant was injured ; four cases 
cf goods trains leaving the rails, by which two servants were in- 
jJured ; 43 cases of trains running through gates at level crossings 
or iato other obstructions on the line, by which one servant was 
injured ; and three cases of the failure of machinery, by which two 
servants were killed. 


AccorpInG to the report of the American Interstate 
Commerce Commission on the railway accidents of 1894, during the 
year 1823 railway employés were killed and 23,422 were injured, as 
compared with 2727 killed and 31,729 injared in 1893. This marked 
decrease in casualty is in part due to the decrease in the number of 
men employed, on the decrease in the volume of business handled, 
The increased use of automatic appliances on railway equipment 
also may have rendered railway employment less dangerous, and it 
may be that the grade of efficiency of employé; has been raised. 
The number of passengers killed was 324, an increase of 25, and 
the number injured was 3304, a decrease of 195. Of the total 
number of fatal casualties to railway employé3, 251 were due to 
coupling and uncoupling cars, 439 to falling from trains and 
engines, 50 to overhead obstructions, 145 to collisions, 108 to 
derailments, and the balance to various other causes not easily 
classified. To show the ratio of casualty, it may be stated that 1 
employé was killed out of every 428 in service, and 1 injured out 
of every 83 employed. The trainmen perform the most dangerous 
service, 1 out of every 156 employed having been killed, and 1 out 
of every 12 having been injured. The ratio of casualty to passen- 
gers is in striking contrast to that of railway employés, 1 passenger 
having been killed ovt of each 1,912,618 carried, or for each 
44,103,228 miles travelled, and 1 injured out of each 204,248 
carried, or for each 4,709,771 miles travelled, 





NOTES AND MEMORANDA. 


A prece of tellurium about the size of a pin’s head | 


mixed with a pound of gold will maks the latter as brittle ae glass, 


Pror. Durand in an article in Cassier's Magazine 
i ship propulsion by storage batteries, and concludes that 
for the same amount of energy storage batteries at present weigh 
about 550 times as much as coal, and cccupy about 220 times the 
space. 

A RECENT sitting of the International Metric Congress 


a 





was entirely devoted to the question of the comparison of the | 


metre with the wave-leagth of light. The result is that the metre 
is = be 1,553,663 times the length of the standard wave of 
red light. 


Tue total production of pig iron, including forge pig 
and spiegeleisen, Bessemer and basic steel pig, foundry pig and 
castings run directly from the farnace turned out by German blast 
furnaces, during the firs’ six months cf the present year, amounted 
to 2,835,364 tons, against 2 649,071 tons during the corresponding 
period of last year. 


A caouTcHovuc cement for cycle tires can be made as 
follows:—Bisulphide of carbon, 160 parts; gutta-percha, 20 parts ; 
caoutchouc, 40 parts ; isinglase, 10 parts, 
into the crevices after the 
rubber tire should be boun 
dry for twenty-four to thirty-six hours, 


A METHOD of welding lead which has been recently de- 
vised in France by M. Blondel, is described in the Scientific 
American, The surfaces to be joined are carefully cleaned, and 
between them is placed a thin layer of lead amalgam. On passing 
an ordinary soldering iron along the line of junction, the mercury 
of the amalgam is vaporised, and the lead, set free in an exceedingly 
finely divided state, fuses and unites the two surfaces together. 


In London last week 2541 births and 1346 deaths 
were registered. Allowing for increase of population, the births 
were 36, and the deaths 4, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 15°9, 16°1, and 15°4 in the 
preceding three weeks, rose again last week to 16°0. Daring the 
four weeks ending on Saturday last, the death-rate ave 15°9 
per 1000, being 0°7 per 1000 below the mean rate in the corre- 
sponding periods of the ten years 1885.94, 


Tue July report on the condition of the metropolitan 
water supply states thatthe Thames water at Hampton, Molesey, 
and Sanbury was in good condition during the whole of the month. 
The average daily supply delivered from the Thames during the 
month was 130,837,708 gallons ; from the Lea, 49,639,403 gallons ; 
from springs and wells, 44,541,149 gallons; from ponds at 
Hampstead and Highgate, 4664 gallons, the last being used for 
non-domestic purposes only. The daily total was, therefore, 
225,022,924 gallons for a population estimated at 5,515,315, 
representing a daily consumption per head of 40°80 gallons for all 
purposes, 

THE great strains to which the propeller shafts of large 
steamships are subjacted was illustrated by some measurements 
taken on a certain steamer by which it was found that in a heavy 
confused sea with the ship heavily loaded a maximum deflection of 
lin. in 112ft. occurred repeatedly. The greatest defiection took 
place when the stem was elevated and the crest of the wave nearly 
amidships. Railway Engineering and Mechanics says that these 
measurements taken on the shaft itself were confirmed by measure- 
ments of the defisction of the decks. The veseel frames were 
strengthened, and then the breakage of her shafts, which had 
been frequent, wholly ceased. 


Te.iurivum forms a remarkable alloy with aluminium. 
When the two are melted together in certain proportions, they 
suddenly combiae with a loud explosion, forming a very brittle 
substance, This substance, when dropped into water, gives forth 
a psculiar and offensive odour. The same odour is communicated 
to the breath of anybody who swallows a small quantity of the 
alloy. The smell, in fact, is one of the worst producible in the 
laboratory, surpassing even sulphuretted hydrogen. Recently many 
experts in the science of chemistry have been trying to break it up, 
being convinced that it is in reality not an element but a compound 
of several elements unknown. 


AccorpiInG to the Army and Navy Journal the 
United States Navy D partment has just recsived a report from the 
Norfolk Navy Yard in relation to the action of salt water on the 
aluminium fixings of the Texas’ torpedo boats. The report states 

ositively that aluminium so far as its use on board the Texas’ 
| sown is concerned is an absolute failure. Where the salt water had 
touched the aluminium fixings holes were eaten in them, and the 
report also states that those on deck out of the reach of water had 
been so badly affected by the salt air that they had begun to 
crumb, Paint has been applied to the fixings of the boats, and 
this has acted as a preventive to the action of the salt air and 
water. While the yacht Defender will undoubtedly be able to go 
through the strain of her coming race, she will, in the opinion of 
naval experts, have to be overhauled next year and her aluminium 
fixings renewed unless, as it is believed, the Herreshoffs have a 
special alloy of the metal which does not corrode by the action of 
the salt water. 


Tue draught power of chimneys is dependent on their 
area of cross section and height, other things being equal, writes 
W. B. Le Van in Machinery. The ordinary tables and formulz for 
dimensions of chimneys for various horse-powers of boilers are 
based on the following assumed or asserted data :—(1) The draught 
power varies as the square root of theheight. (2) The power varies 
directly as the area of the shaft. Boilermakers as a rule assume 
the above to be correct. Now as to the facts in practice: The 
draught power based on the above, and the tables deduced there- 
from, a chimney 48in. in diameter and 150ft. high, would be only 
sufficient for 425-horse power boilers, whereas the writer has 
actually produced 1000-horse power—based on 30 lb. of water 
evaporation—by a chimney of the above dimensions, and proposes 
to add a 200-horse power boiler as soon as may be required. He cites 
the above to show the fallacy of all the formule as to draught 
power of chimneys. It is assumed, according to the above rule, 
that their height should be eight times the area of the chimney ; 
the quality or kind of fuel is not stated. 


Every chemist knows that the ordinary prone of 
taking the boiling point of a liquid is in point of fact a special 


vapour-tension observation, and that the boiling point is another 


name for that point of temperature at which the tension of the 
vapour of the liquid is equal to 760 mm. of mercury, the average pres- 
sure of the atmosphere. Instead of using a distillatory apparatus 
and observing the temperature registered by the thermometer 
immersed in the vapour of the liquid during distillation, Mr. J. 
A. Wanklyn — an apparatus for measuring the tension of the 
vapours evolved by liquids at different temperatures, which he 
consequently calls a tensio-meter. By its aid heis able to ascertain 
the boiling point of a very minute quantity of liquid, a single deci- 
gram of a specimen of liquid being sufficient for the determina- 
tions. The instrument also provides acriterion in carrying out the 
fractionation of a mixture of liquide boiling very near together, 
which is indicative of the completion of the fractionating process, 
When the distillation has been pushed to complete dryness there 
will always be a few drops of residual liquid on allowing the retort 
to cool, When the tension of those few drops approximates to the 
tension of the original liquid—that is a sign that the fractionation 
has reached completeness, and it is claimed that the tensio-meter 
enables that comparison to be made, 


It should be dropped | 
have been properly cleaned. The | 
lightly with thread, and allowed to | 


MISCELLANEA. 


A proposiTIon is on foot for bridging the river Wye 
at Brockweir, near Tintern. 


H.M. cruisers Inconstant and pane 
their engines and boilers removed, and will 
, training ships, 


Ir is stated that the French naval authorities have just 
| completed experiments with a new quick-firiog gun, which has a 
calibre of seventy-five millimetres, and will throw a shell weighing 
tix = ‘pamaat with a muvzz'e velocity of five hundred metres a 
second, 


A FLY-WHEEL burst at the Oliver Iron and Steel Works, 
Pittsburg, on August 22ad, wrecking the rolls and engine and 
damagiog the building. The wheel was 14ft. in diameter, and 
—— 6000 Ib. Pieces of the wheel were found 2000ft. from the 

uilding. 


Tue Cunard steamer Lucania arrived in the. Mersey 
on last Sunday afternoon, having made a successful effort to save 
the tide. The distance between Queenstown and Liverpool—two 
hundred and forty miles—was accomplished in the unprecedented 
time of ten hours, 


| AccoRDING to a recent Reuter’s telegram, the Japanese 
Parliament, among other extraordinary naval expenditure, has 
voted a credit of 200,000,000 yen for the immediate construction 
of four ironclads, ten coast-defence vessels, 30 torpedo cruisers, 
and 50 torpedo boats. 


WE are asked to call attention to the architectural 
curriculum at King’s College, which will be conducted by Professor 
Banister Fletcher and Mr. Banister F. Fletcher. Both day and 
evening classes ara held, and there are reference museums and a 
library in connection therewith. 


TorPEDO Boat No, 69 has been raised from the bottom 
of Fareham Creek, Portsmouth. She had been sunk by No. 14’s 
outrigger torpedo—accidentally. She has a hole in her side, her 
machinery is damaged, and other injuries were done to the hull by 
some piles upon which she sank, 


THE Japanese are reported to have a new rifle, which 
is said to possess the following advantages :—(1) Reduced weight 
and easier action, (2) less powder required than for any other arm 
of equal power, (3) rapidity of fire, (4) increased range, (5) 
reduced manufacturing cost, and, lastly, impossibility of burating. 

Messrs. Latrp Brotrners, of Birkenhead, have 
launched the new torpedo boat destroyer Quail eighty-eight 
working days after the laying of her keel, The Quail is a thirty- 
knot boat, and is the largest of her class yet designed. She has 
considerable coal endurance, carrying enough to steam at a moder- 
ate speed across the Atlantic. 


Mr. W. K. VANDERBILT has taken to Newport, U.S., from 
Paris a Daimler motor cycle. The Maker and Dealer,an American 
magazine devoted to the bicycle carriage—including those of the 
horseless type—and agricultural implement interests, says that 
the ‘‘ fashionable set ” intend to follow suit, and predicts a demand 
in Newport for the new labour-saving machines. 


Very stringent regulations have been adopted for 
cyclists in Naples. Private machines are taxed 2°40 dols., while 
those which are rented are taxed 1 dol, E1ch machine must be 
numbered and the number must also be on the glass of the lamp, 
which must be lighted at the same time as the street lamps. A 
brake and some means of giving warning of approach are also 
required. 

THE second-class cruiser Minerva was floated out of 
dock at Chatham on Monday last. She belongs to the Talbot 
class, of which we gave a complet3 description in our issue of 
Jaly 27th, 1894, when we described the Ecslipse, which is of the 
same type, as arethe Diana, Venus, Dido, Isis, Doris, and Jano, 
all building. Further particulars will be found on page 316 of the 
present issue, 


On the new line of the Great Northern Company, in 
Nottinghamshire, the bridges are to be of stone with steel girder 
tops. This, says the Building News, is with a view of enabling 
these bridges to be lifted should the ground give way through 
being hollowed out underneath by coal workers, This new line, 
by the way, although only some six miles long, is expected to cost 
between £30,000 and £40,000 per mile. 


A company has been formed for the purpose of working 
pleasure steamerson Carlingford Lough. A novel feature in these 
ves3els will be a space of 15in. wide outside the bulwarks all round, 
82 that the operations of mooring, tying up, &c., can be performed 
by the crew from this platform without disturbing the pas- 
sengers inany way. Mr. Henry Barcroft’s patent screws, which 
were illustrated in our issue of August 24th, 1894, are to be 
employed. 


Since the opening of the Tower Bridge, twelve months 
ago, the traffic in London streets has naturally suffered certain 
changes. According to a report on the subject prepared by Mr, 
D. J. Ross, M.I.C.E , Engineer to the City Commission of Sewers, 
London Bridge has been relieved of about 5200 vehicles per diem, 
Eastcheap of 2200, and Fenchurch-street about 3000 vehicles daily, 
whereas the traffic of Minories has increased by 2200 vehicles, 
Liverpool-street by 900, Houndsditch by 700, and Bishopsgate- 
street Within by 600 vehicles daily. The trafficin the centre and 
western parts of the City has not apparently been affected by the 
opening of the bridge. 


WE have received from the Maxim-Nordenfelt Guns 
and Ammunition Company an illustrated pamphlet containing a 
selection of press excerpts concerning the Matabele and Chitral 
campaigns, in which special mention was made of the Maxim autc- 
matic gun in action. Attached is a copy of The London 
Gazette cf June 14th, 1895, containing an official account 
of the storming of the ee — on by bre April last, 
in which there is a paragraph hi eulogistic of the manner in 
which assistance was ree ae Maxim guns to the Gordon 
Highlanders and King’s Own Borderers in carrying the ‘ Sangars ” 
on the Western slope of the pass. The book is very tastefully got 
up throughout. The photo-process illustrations are very explana- 
tory, showing at a glance the various methods by which the gun 
can be carried by both bipeds and quadrupeds, 


THE arrangement of cylinders adopted by the Cramp 
Company for the new American liners St. Louis and St. Paul has been 
pare by that company. Each set of engines has six cylinders 
working on the quadruple expansion system, two high-pressure, each 
28hin. in diameter, a first intermediate 55in. in diameter, a second 
intermediate 77in. in diameter, and two low-pressure each 77in. in 
diameter. The high-pressure cylinders are above the low-pressure 
cylinders tandem fashion, the two sets being foremost, orin other 
words, actuating cranks Nos. 1 and 2; crank No, 3 receives its 
motion from the second intermediate cylinder, and No, 4 from the 
first intermediate. In this way all four engines or combinations 
exert the same power, the first two being simply couples, each 
unit of which developes half the power obtained from either of the 

ingle cylinders actuating the two aftermost cranks, The stroke 

is bit. The connecting-rods are 11ft. 3in. long. The ordinary 
double bar link motion is employed. The crank shaft is 2lin. in 
diameter, with crank pins 22in, in diameter. Steam is supplied 
by ten Scotch boilers 15ft. 7}in. in diameter, six of which are 
double-ended, 20ft. long, having eight furnaces, the remainder, 
which are 10ft, 4}in, long, having four, making 64 furnaces in all, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 


*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,” We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Tux Eyoingrr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication. but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

Youtu. —See the ‘‘ Reports of Proceedings’ of the British Association fur 1888, 
Write Prof. A, G@ Greenhill, F.R.S. 

W. 5. (Howland-street).— When you have told us in what sense you use the 
word ** faster” we shall be able to answer your question—not before. 

G. R. (Bungay).— Pistons have often been made on which the rings are forced 
out by the pressure of the steam behind. They are not satisfactory save on a 
small scale. If your piston gives you satisfaction you should continue to use 
it, but we do not think you will easily get anyone else to take it up. 

R. C.—The causes are numerous. Improper adjustment of the air and gas 
valve, wrong adjustment and leakage of the exhaust valve, late ignition and 





incomplete combustion Your best course is to have it examined by the 

makers, who have an office and show-room in Queen Victoria-street. 
8.—Your proposal is not new, and is toa large extent impracticable. In 

certain cases it has been carried out successfully, as you will see if you read 


the articles now appearing in our pages on the ‘ History of the Metropolitan 
Railway.” But how cou/d the scheme of a double-storey line bz carried out 
at such places as Crewe or Ludgate-hill? It would necessitate at once a 
second station under the first. 
prper. Quite another thing to produce a practical and practicable scheme, 
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Reaping Oases.—The Publisher has in stock reading cases 
thirteen copies of Tox ENGINEER. Price 2s. Gi. each. 


= ADVERTISEMENTS. 

«” The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd li 
charged one shilling. The line averages seven words. When an advertise- 
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THE WORKING OF THE RAILWAYS. 


Tue annual Report just issued by the Board of Trade 
with reference to the capital and traftic of the railways of 
the United Kingdom possesses more than ordinary in- 
terest. Dealing with 1894, it marks the revival which 
followed the cessation of the great coal strike of the 
preceding year, the disastrcus effect of which had been 
such as to render 1893 worse for the railway shareholders 
than any year that had preceded it. It now appears 
that the whole of the ground lost in 1893 was recovered 
in 1894, a result in itself highly satisfactory, though it 
may not place things just in the position they would 
have occupied had there been no retrogression to retrieve. 
The growth of capital in 1894 was less than in the four 
preceding years. This is not altogether to be regretted, 
and yet it may be significant of depression, although the 
total amount of paid-up capital is properly described as 
“enormous,” being £985,000,000, including in that 
amount £81,C00,000 of a nominal character. For the 
past year there is the encouraging fact that the receipts 
having risen to £84,310,000, have reached a higher 
figure than in any previous year. Although the working 
expenditure has also come up, so as to become £47,208,000, 
a larger amount than any previously recorded, yet the 
net earnings of 1894 were largely in advance of those for 
18938, and there was even an increase under this head as 
compared with 1892. There has been a remarkable turn 
in the tide with respect to net earnings. These showed 
a decrease in each of the four years preceding 1894, the 
aggregate reduction being very nearly two millions. But 
the increase last year more than covered this amount, 
being no less than £2,166,000, thus compensating for the 
whole of the losses on the four years that went before. 
At the same time there has been a considerable increase 
in the paid-up capital. In 1889 such capital was only 
£877,000,000. Deducting the merely nominal additions, 
there is an increase of nearly 9 per cent. on the capital 
account as compared with 1889. The result when worked 
out shows, as stated in the report, that as regards the 
proportion borne to paid-up capital by the net earnings 
available for distribution as dividends, ‘‘ only about one- 
third of the ground lost between 1890 and 1893 was 
made good in 1894.” Even comparing the results of last 
year with 1892, we find the total capital increased by 
over 4 per cent, while the net earnings were only in- 
creased by 2 per cent. The proportion of net earnings 
to capital has fallen from 3°85 per cent. in 1892 to 3°77 
last year, though it is satisfactory to find that there is an 
advance on 1893, when the proportion was 3°60 per cent. 

Whatever may be the precise results to the capitalists, 
the reviving trade of the country is made evident by the 
fact that railway revenue improved last year in each of 
the three great divisions of passenger traflic, goods traflic, 
and the miscellaneous class, the increase per cent. being 
respectively 1°8, 5°8,and 17:1. The increase in the 
receipts from the passenger traffic was moderate, but 
from the goods traffic it was large. Still larger was the 
rate of increase in the miscellaneous receipts, but at least 
two-thirds of this growth is due to the inclusion of par- 
ticulars respecting the Manchester Ship Canal. Proceed- 
ing to a consideration of the passenger traffic, on a due 
allocation of the season tickets, we find a decrease of 
£22,000 in the first-class receipts, and £93,000 in the 
second-class, with an increase of £699,000 in the third- 
class. Including some smaller items, the net increase on 
the whole becomes £546,000, the actual total bsing 
£30,863,000. A striking fact presents itself in an increase 
since 1888, of 172 millions in the number of third-class 
passengers, or at the rate of nearly 29 millions per annum. 
Taking the most correct data that can be obtained, it 
appears that comparing 1894 with 1893, there has been a 
decrease of 1°3 per cent. in the number of first-class pas- 
sengers, while the receipts from that source have fallen 
off by 2°3 per cent. With regard to the second-class, 
there has been a decline of 4°1 per cent. in numbers, and 
5 per cent. in receipts. The third-class show an increase 
of 4°9 per cent. in numbers, but only 2°9 per cent. in 
receipts. Hence the companies received less money in 
proportion to work last year than they did in 1893. This 
fact appears throughout the returns. 

A marked feature in the prosperity of the year consists 
in the increase of nearly 2} millions in the revenue from 
the goods traffic, though 1t rather abates the feeling of 
satisfaction to note that this increase is of an exceptional 
nature, being due in a great measure to the injury in- 
flicted on the goods traffic of 1893 by the great coal 
strike. The receipts of 1893 were £1,870,000 less than 
in 1892, and those for 1892 were in turn nearly £400,000 
below those of 1891. Accordingly, this class of receipts 
last year simply rose ‘“‘ something above” the level at- 
tained in 1891, the year in which the revenue from the 
goods traffic was at the highest point which had then 
been reached. It is noticed in the report that while the 
total increase in the goods traffic revenue in 1894 is 
higher than any which has occurred for twenty years, it 
does not greatly exceed the fall in 1898, which was 
mainly brought about by the coal strike. The increase 
of 1894 over 1892 is little more than half-a-million, 











mentioned as “not a great sum to be spread over two 
years.” We are further told, ‘‘ Had business been ina 
more flourishing condition last year than was really the 
case, a much larger increase than the £2,384,000 which 
actually occurred might well have been expected.” 
There is room for the suggestion that the effects of the 
great coal strike were still being felt in 1894. In 1893 
the “ mineral ” traffic receipts declined, as compared with 
1892, by about £1,424,000, and deducting this from last 
year’s increase of £1,696,000, we get £272,000 as repre- 
senting the development of the receipts under this head 
in two years. In like manner we get £124,000 as the 
amount of the expansion in two years with regard to 
‘‘ general merchandise.” 

The miles travelled by trains last year exceeded © 
333,000,000, being an increase of 3°2 per cent. The 
working expenditure, which in 1893 had reached a pro- 
portion of 57 per cent. on the receipts, fell back last year 
to 56 per cent., the actual amount being £47,208,000, or 
an increase of above 14 million. But the advance would 
have been less had 1893 been a year of normal activity. 
The increase in the work done last year, whether measured 
by train mileage, or by the traffic actually carried, was 
naturally accompanied by an increase in wages. Coupling 
the principle thus expounded with the effect of the Act 
dealing with the hours of labour of railway servants, it is 
argued that any reduction in the cost of wages must not 
be looked for. Having thus dealt with 1894, Sir R. 
Giffen and his colleague, Mr. Francis Hopwood, who 
have prepared the report, say that the results arrived at 
by a comparison of 1894 with 1893 “‘ must be considered 
satisfactory from whatever point of view the figures are 
regarded.” They hope that the returns for 1895 will 
show that the improvement of 1894 has been at least 
maintained. The revived condition of trade favours this 
expectation. 


MR. DURSTON ON THE MACHINERY OF SHIPS OF WAR. 


WE commend to the attention of cur readers the in- 
teresting address delivered on Monday night by Mr. 
Albert Durston, Engineer-in-Chief of the Royal Navy, to 
the Institute of Marine Engineers. Mr. Durston has in 
a very small compass given a great deal of valuable 
information. It is a matter to be deplored, we think, 
that the naval authorities do not keep the world apprised 
of what they are doing. The Royal Navy is the property 
of the British taxpayer, and the public should be placed 
in possession of all that is likely to be useful or interest- 
ing concerning our ships of war and their machinery, 
Bat the Lords of the Admiralty, for reasons only known 
to themselves, refuse to supply any information concern- 
ing what they are doing outside of the annual statement 
made in Parliament by the First Lord, which seldom 
contains technical information in a form complete enough 
to be valuable. The official reticence makes such an 
address as that of Mr. Durston all the more interesting ; 
it supplies information on many points not hitherto avail- 
able, and the only objection that can be urged against it 
is, that there is not enough of it. 

Naturally we turn first to what Mr. Durston has to say 
concerning water-tube boilers. Concerning these he is 
cautious to the last degree. He tells us that they are 
necessary—even essential—and there he stops. He leaves 
us in doubt as to the frame of mind in which he regards 
what has already been done. Has the water-tube boiler 
been invented, or is it yet to come? He gives us no hint 
as to his own belief. He does give us certain facts, and 
certain records of experiment made to ascertain the 
temperature in plates. If his results are right—and we 
see no reason to doubt the accuracy of his experiments 
or his calculations —then we shall all have to go to 
school again as concerns the conducting power of metals. 
Nothing contained in the pages of Rankine, Peclet, or, 
indeed, any other writer on physics, countenances the idea 
that a steel plate ?in. thick could have a temperature of 
400 deg. at one side and 1060 deg. at the other side. The 
extremely high temperature of the fire has nothing to do 
with this matter. The skin, so to speak, of the plate next 
the fire had a temperature of over 1000 degrees, nearly a 
dull red heat, while the skin next the water had a tem- 
perature of 400 deg. only. But let us suppose the plate 
to be made up of a multitude of square section wires each 
3in. long; then one end of each of these wires was 
600 degrees hotter than the other. Fire-clay could 
scarcely prove a worse conductor than the steel plate. It 
is possible that the story told in the Jaboratory concern- 
ing the conducting power of metals is, like many other 
laboratory stories, only true in a laboratory. The facts 
concerning the effects of grease were, we imagine, known 
to all Mr. Durston’s hearers; but he did good service by 
repeating and emphasising the warning, ‘“‘ keep grease 
out of the boilers at any cost.” Those who try to effect 
economy by refusing to pay for efficient filters and feed- 
water heaters, will find very soon that their policy is 
disastrously erroneous. 

Mr. Durston might have been more explicit on one 
point. He says that by the use of high pressures it 
becomes possible to use smaller engines in ships of war 
than would otherwise be practicable, and that these 
will be more economical at ordinary powers than engines 
of normal dimensions. This, of course, only refers to 
the diameters of the cylinders, all other parts must remain 
unchanged. Ifthe cylinders aresmaller, however, the steam 
must at moderate powers be worked less expansively than 
it would be in larger engines; we take it that this is 
the cause of the economy. The cylinder ccndensation 
will be reduced. But would not the same end be at- 
tained if the ordinary engine were worked with a less 
boiler pressure, or with the same boiler pressure, the 
steam being wire-drawn, and so dried? Possibly Mr. 
Durston has facts not generally available which bear on 
the point, and the publication of which would be very 
valuable. The case as we understand it stands thus: 
Engines with certain diameters of cylinders indicate, say, 
5000 horse-power at cruising speeds, the ratio of expan- 
sion being, say, 15-fold. When pressed the expansion is 
reduced to 10-fold, and the pressure in the boiler aug- 
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mented by, say, 201b. Under the new system, smaller 
engines being used, 5000 horse-power is got with an 
expansion of, say, 12-fold, and 130 1b. boiler pressure. 
But for full speed the pressure rises to 200 lb., and the 
ratio of expansion still remains 12-fold. It is a nice 
problem to decide how much advantage either system 
possesses over the other. 

We fully agree with Mr. Durston, that much advantage 
would be gained by sending Naval Reserve engineers to 
serve for a timein shipsof war. Much would be learned ; 
but we think all the teaching would not be done by the 
Naval engineer. It is certain, we think, that the chief 
engineers of our ocean-going merchant steamers could tell 
the Naval men not a little worth knowing; and, on the 
other hand, the mercantile marine would be no doubt 
disabused of many foolish prejudices, and would find 
that because a man had a special training in mathematics 
and physics he was none the worse fitted to take charge 
of a set of marine engines and boilers. We fear, how- 
ever, that the Lords of the Admiralty will not be induced 
by such considerations to depart from the non possumus 
policy for which Admiralty Lords have been distinguished, 
from the earliest period when a British fleet could be 
said to exist to the present moment. 


THE FIRE ON BOARD THE IONA. 


Or the various risks which are encountered by thos® 
who go down into the sea in ships, there is probably non® 
so terrible in its character as that of fire. The same 
element is, of course, a serious one to confront any- 
where, and a burning hotel is not a cheerful or a safe 
place of residence. But a fire upon the seas is especially 
alarming, inasmuch as it preys upon the small floating 
body which is the passengers’ only refuge from the ever- 
threatening water that surrounds them. It is fortunate, 
therefore, that among the disasters of the mighty deep, 
an outbreak of fire in a passenger steamer is of such 
comparatively rare occurrence. The circumstances 
attending the recent calamity by fire on board the 
London and Edinburgh Shipping Company’s steamer 
Iona are especially distressing in their character. The 
Tona left Leith at about 8 30 p.m. on Saturday, the 14th 
September, bound for London, with forty-one saloon and 
thirty-four second-class passengers on board, besides 
about twenty non-commissioned officers and privates of 
the 71st regiment en route for Shornclifie. 

The weather was fine, and all proceeded well through- 
out Sunday until at about 1.30 a.m. on Monday morning, 
when off Clacton, the vessel was found to be on fire in 
the sleeping quarters of the second-cabin. Every effort 
was made by Captain Thompson, the commander of the 
vessel, to rescue the endangered passengers and to put 
out the fire. After a terrible battle, lasting about two 
hours, the flames were at last conquered; but on entering 
the scene of conflagration it was found that six women 
and a child had been burnt to death, one of the women 
being the stewardess of the steamer. 

An examination of the cabins showed that the exit of 
the deceased persons had been cut off by the flames and 
smoke, and that had a second entrance been provided at 
the other extremity of the sleeping apartments all might 
have escaped. The question has therefore arisen whether 
in the design of passenger accommodation in steamers it 
should be compulsory that provision should be made for 
means of exit in case of fire, the same as the law 
demands in the structure of theatres. As an inquiry is 
now being held in regard to the special circumstances of 
the Iona case, we do not purpose at present making any 
further comment regarding it, but will confine our atten- 
tion to the general question of what can be and should be 
done in future vessels certified for passengers by the 
Board of Trade. 

Now, it will be quite clear that whatever rules may be 
laid down on the subject, it will be utterly impossible to 
provide for every contingency that may occur, or to make 
human life perfectly secure against the risk of fire on 
shipboard. The question is, whether in view of what has 
unhappily occurred on board the Iona it is desirable or 
necessary to make special provision against the recurrence 
of a similar accident. It cannot be alleged that the 
arrangements in the Iona are unusual; on the contrary, 
we believe it would be found on inquiry that there is 
scarcely a passenger steamer on our coasts which is not 
liable to a similar result following from a fire breaking 
out in the passengers’ quarters. To separate the sexes 
and allot a large sleeping apartment to each is a very 
common and convenient arrangement in small steamers 
which are only one or two nights at sea, In any case, it 
is very unusual to find a large number of berths in one 
room rather than two or three berths to each state room 
as is usual in ocean steamers. That being so, it follows 
that to provide a safe exit in case of fire, two doors should 
be provided to each such apartment. But a great deal 
more than even this is necessary, for the room or space 
into which the sleeping apartments open must also have 
doors at each extremity and companion ladder. Ways to 
the upper deck must also be in duplicate for each space. 
It is to be feared that all this is impracticable in such 
comparatively small vessels as the Iona, and that a good 
fire service, a self-possessed and brave captain and a smart 
crew, are of more real value for life-saving purposes in 
case of fire on shipboard than all the doors which human 
ingenuity can cram into her. Unless you can determine 
precisely where your fire is going to break out and what 
is to be the cause of the outbreak, structural provision 
against it on shipboard will be generally useless. 

Happily, as we have already remarked, such casualties 
are very rare. The last one happening in British waters, 
so far as our memory serves us, was that in 1882 to the 
Glasgow and Bristol steamer Solway, owned by Messrs. 
Sloan. In that case, through stormy weather, some 
barrels of petroleum, forming a deck cargo of the steamer, 
broke adrifé and were carried into a deck house cabin 
where were assembled a number of steerage passengers 
around a stove. The oil from a damaged cask came into 
contact with the stove, and every passenger, if we 


remember aright, in that cabin was killed by the flames. | 





The Solway was safely taken into Dublin by her brave 
commander, Captain Fry, of Bristol, but the terrific battle 
he and his crew fought all that night with the flames, 
which burnt through the upper deck into a cargo hold 
stowed with whisky, made permanent marks upon them 
and aged him in one short trip. For thirteen years since 
then deck houses have been fitted to shelter steerage pas- 
sengers ; petroleum, vitriol, and the like, are still carried 
as deck cargoes, and whisky is often carried in the holds, 
but a second Solway disaster has not occurred, nor any- 
thing at all similar to it. 

The fact is, whether at sea or on shore we must all face 
risks. Death comes sooner or later to all,in one guise or 
another. When all possible or practicable precautions 
have been taken against earth, air, fire, and water, earth- 
quake, storm, burning, or drowning, we shall find the 
great enemy overtaking us just the same. 


THE MUNICIPALITY OF SINGAPORE. 


SincaporE has earned the reputation—and very de- 
servedly also—of being, as a place of residence, one of 
the most expensive of all those situated in those distant 
parts of her Majesty’s dominions classically termed, ages 
ago, “India extra Gangem.” It is only, therefore, fair 
to expect that, when engineers and other professional 
men are invited to assume the duties there which belong, 
and belong only, to ‘‘ heads of departments,” the salaries 
attached to their offices should be sufficient to maintain 
them in that social position to which they are justly 
entitled. In consequence of the recent decease of the 
Municipal Engineer of Singapore, it became necessary 
for the Municipal Commissioners to appoint a successor ; 
and as, on at least two or three former similar occasions, 
there had been no difficulty in finding a suitable man to 
fill the office, they very naturally concluded that none 
would arise in the present. Unfortunately, these gentle- 
men reckoned this time without their host, in this case 
represented by His Excellency Sir Charles Mitchell, 
Governor-General of the Straits Settlement. Independ- 
ently of the section in the Municipal Act which precludes 
the Commissioners from appointing or removing an 
official in their employment who draws more than 
100 dols. pay per month, there are other clauses which 
really give the Governor supreme control over that body. 

It has not hitherto been usual—and we know the 
Straits Settlements fairly well—for the Governors of 
that dependency of the Crown to interfere in, or meddle 
with, the ordinary business devolving at their regular 
meetings upon the members of the Municipality. The 
consent of the Governor was always requested as a matter 
of right and also of courtesy, in acknowledgment of his 
high position as the representative of the Queen in that 
part of her dominions, to various measures affecting the 
welfare of the Settlement in general. His aid was also 
indispensable whenever the question of a loan for new 
works of any magnitude was on the agenda. The 
question was fully debated in the Executive Council, 
and if the imperial funds were inadequate for the 
amount required, permission was freely given to raise 
the money by bonds or debentures, which course 
has been adopted more than once. Briefly, the 
matter stands thus:—The Commissioners are desirous 
of paying their engineer about £900 a year, inclu- 
sive of all allowances, but the Governor vetoes their 
resolution, and limits the amount to £735. We have no 
intention of assuming the réle of either arbitrator or 
judge in the matter, more especially as we have some 
remarks to make respecting the appointment itself, in 
the interest of those who may very possibly respond to 
the advertisement of the municipality published in THE 
ENGINEER of 23rd of last month. On the whole we are 
disposed to endorse the opinion expressed in The Straits 
Times, which places the whole question in a very fair 
and clear light. If the Commissioners were making a 
new departure, or attempting to carry out a resolution 
which was witra vires, it would be the Governor’s duty 
as well as his right to interfere. But they are doing no 
such thing. The salary which they wished to offer 
is one which at least two municipal engineers have 
previously enjoyed. Some of the gentlemen on the 
present board held that position when this salary was 
paid, and even if not the best, they are unquestionably 
among the best judges of the whole matter. It cannot 
be stated that the cost of living at Singapore has de- 
creased—or, at any rate, not to such an extent as justifies 
the docking of an official’s salary by nearly one-fifth. 
The reason, although a very poor one, might be advanced 
that the duties of the office were much lighter than when 
the higher salary was paid. But is this the case? There 
is abundance of work, in so important an Oriental em- 
porium as Singapore, in the maintenance and upkeep 
alone of the numerous and various ways and works for 
the municipal engineer and his staff. As a matter of fact, 
according to our contemporary, there will be a very serious 
addition to the municipal works in the form of an exten- 
sive scheme of sewerage, which the city itself has urgently 
needed for some time past. Most people will be ready 
enough to admit that this circumstance alone might be 
fairly employed as a valid reason for an increase and not 
a decrease of salary. 

Whether the actual duties of the office or post under 
notice have increased or decreased, or will increase or 
decrease, is beside the question; for a man must live and 
keep up his position, both socially and officially, irre- 
spectively of the precise amount or value of the obligations 
he has voluntarily contracted to discharge. Our informant 
draws a very just picture of the difference between the 
amount of work and the amount of pay devolving upon 
and accruing to the colonial and to the municipal engi- 
neer. The former gentleman—who is always an R.E. 
or R.A. officer—has not a third of the work to do which 
falls to the lot of his civil brother, and yet receives a 
salary of over £1000 per annum, and a pension to 
look forward to when arriving at the age of fifty- 
five. The municipal engineer has no such attractive 
goal, or comforting assurance to look forward to on 
reaching the age of compulsory retirement. In allud- 





ing to this comparison, it is not for an instant to be 
understood that it has been made in an invidious sense 
While drawing attention to what we consider the just 
claims of the one, we do not intend to depreciate those 
of the other. On the contrary, our desire is, in referring 
to the position and salary of the colonial engineer, to put 
them ferward as a pattern for imitation in the other 
department. It is satisfactory to record that the Com. 
missioners were anxious to give their principal officer a 
salary commensurate with his duties, his responsibilities 
and his position; but their well-meant intentions were 
over-ruled. The rapport existing between the municipal 
authorities and the Governor may be thus expressed, 
With the sanction of His Excellency, the Commissioners 
can do anything and everything, with one exception— 
which to their officials is a most important one, they 
cannot grant pensions. To all requests for such an 
indulgence they are able truthfully to reply, in the 
language of the well-known Vatican motto, “ Non pos- 
sumus.”’ Without the aforesaid permission, the Com. 
missioners can do literally nothing ; or, at least, nothirg 
worth mentioning. 

Although it must be conceded that in the matter of 
the salary of their future officer, the Municipal Board of 
Singapore has been obliged to succumb to force majeure, 
the question may be fairly asked were they similarly 
compelled regarding the other items of their advertise. 
ment. With an enforced reduction of £170 per annum 
in the salary, could they not, pending possible future 
amelioration, have in some manner or slight degree 
‘‘made it up” to the candidate appointed, by the terms of 
their agreement with him? There is no evidence before 
us to show that they were in any way restricted from 
this point of view. In truth, the terms in the advertise. 
ment, to which we now draw attention, are exceedingly 
unfavourable in comparison with those offered in and 
attending the same appointment some years ago, 
and prove unquestionably that the post is not 
worth what it formerly was, as we shall proceed to 
point out. In the first place, the engineer's passage is 
paid only outwards, and not homewards also, as was the 
practice. Again, he only receives half instead of full 
salary during the voyage. In some sense these are small 
matters, and we are not in the least questioning the 
justice or advisability of them, and there may be good 
reasons for them. It is well known that since the im- 
position of the large military contribution upon the 
Straits Settlements it has been necessary to draw the 
public purse strings somewhat tighter; and although the 
department of the Colonial Engineer was a great deal 
more affected by it than that of the municipality, yet 
there is no doubt the pressure was felt all round. The 
weak point in the proposed agreement appears to us to 
be the short term of service stipulated for. It must be 
borne in mind that the man going out has some outlay 
to incur before leaving home, and much more on arriving 
at his destination. With an engagement of five years, 
as was formerly the time stipulated, together with a 
free return passage, a man would not only be more 
inclined, but justified in incurring a greater initial 
expenditure than he would be when his appointment 
is only for three years, and he has to pay his own passage 
homewards. It is true that there is included in the 
advertisement a quasi-optional renewal of the engage- 
ment on the part of the engineer, but it will be best to 
regard and treat this clause as what mathematicians term 
an “unknown quantity.” It is altogether conditional, 
and forms no part of the mutual bargain ; and corporate 
bodies abroad, like their confréres at home, have a habit 
of holding their officers to their bargain, so it is just as 
well that intending applicants should be made aware of 
the fact. In conclusion, a word may be said about private 
practice, which is prohibited in the agreement, although 
no mention is made of the contingency in the advertise- 
ment. It must be kept in view that, in virtue of his 
official position, the Colonial Engineer is precluded from 
taking private practice except in a few rare instances, 
where his report and opinion are considered necessary or 
advisable. It is but just to state, however it may be 
arranged in future, that the late municipal engineer and 
his two predecessors were allowed some private practice. 
The sanction of the Commissioners was very properly 
required, but, unless for a good and valid reason, it was 
rarely refused. Assuming, therefore, that the permission 
requested would be accorded, it is first necessary that a 
reason exist for asking it—that is, that the work is there. 
Secondly, the official must be able to undertake it with- 
out detriment to the discharge of his own duties; and 
thirdly, his professional status and attainments must be 
at least equal, if not superior, to those of other engineers 
in the Settlement. 





THE DAY OF CHEAP MONEY. 


Some of our figuresmiths might in their leisure moments 
make up a most interesting paper on the hoards of idle 
money now waiting for investment. Every now and again 
the subject is suggested by the enormous amounts which are 
offered by the public for anything good when it is submitted 
for subscription. Banks, breweries, sound steel and iron 
companies, good shipping firms, even drapery establishments 
with ‘‘a name to live,’ are all freely floated, and the money 
required for them would suffice to float them five or six 
times over. No oneis able to tell the vast amount of wealth 
which is at this moment going to Africa, West Australia, and 
other parts of the earth where the hope of fortune, in the 
form of huge dividends, “springs eternal in the human 
breast.” It is sufficient to take a more prosaic view of the 
situation, and mark how eagerly Corporation Stock is com- 
peted for by the everyday investor. Some of our city mag- 
nates were wont to be thankful to get their money at 5 per 
cent, and did not always succeed in procuring it then, 
although the rates of a large town were at the back of the 
loan. To-day is the day of cheap money. The latest inci- 
dent is afforded by the Sheffield Corporation. The civic 
fathers of Sheffield have already accumulated a debt of some 
84 millions sterling, and all within a wonderfully short 
period through long-deferred street iigeeonnenm, water 
company purchase, and other schemes having to be done 
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ke up & few other things the otherday. Their 3} per 
cent. stock had been such a success that they felt emboldened 
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to ofiar a good deal less. They asked for the £150,000 
3 per cent. stock, and not content with that they fixed the 
rice at £105. The very day it was offered several firms 
competed to take tbe lot. Next morning the applications 
were seven times more than the amount required. The 
Corporation asked for £150,000, and had nearly £1,200,000 
ofiared. Breweries, perhaps, are the most popular, as 
they are about the most profitable, of British invest- 
ments. A large coricarn of this sort was floated in a Mid- 
land town @ short time ago. The London accountants 
strongly advised that the transaction should be centred in 
the capital, but the vendor was opposed to it, and had the 
whole of it offered in the place where the brewery was 
located. The result was that the entire capital was sub- 
scribed within an hour of the prospectus being issued, and 
if five times the sum had been needed, it could have been had 
twice over. The moral of it all is that if the good trade 
which is now beginning to show its head continues, as every- 
body expects, there will be a great flood of idle capital into 
undertakings, to the advantage of the whole community. 
The wheels of industry will everywhere be going round with 
greater rapidity, money will be circulated far more freely, 
and the various ranks of workers will receive employment, 
with the pleasant result of depleting our workhouses, spread- 
ing more money amongst the masses, and adding to the 
comfort as to the contentment of the whole community. 








THE TRIENNIAL MEETING OF GERMAN 
MINERS AT HANOVER. 


Tue general meeting of German miners—or, to give 
the more exact title, ‘‘ Der Allgemeine Deutsche Berg- 
mannstag ’—was held in the city of Hanover from the 
10th to the 12th of the present month, in accordance with 
the programme which has already appeared in our columns. 
This, one of the youngest among peripatetic technical 
associations, meets at intervals of three years, the present 
being the sixth meeting—the first having been held at 
Cassel in 1880, followed by others in regular order at 
Dresden, Dusseldorf, Halle, and Breslau. The latter 
meeting—in 1892—was unfortunately deprived of one of 
its principal attractions, the excursion to Upper Silesia, 
which was abandoned on account of the prevalence of 
cholera in the adjoining districts of Russian Polend; 
while that to the more picturesque region of Walden- 
burg, in Lower Silesia, also suffared seriously from heavy 
and persistent rainfalls. On the present occasion no such 
detrimental influences prevailed, and the entire pro- 
gramme was carried out in an unusually successful 
manner; a result which was mainly due to the excellent 
arrangements made by the local Committee and the 
exertions of the secretary, Bergrath A. Hueck. 

The arrangements for the meeting included sittings for 
the reading and discussion of papers on the 10th and the 
morning of the 11th September, the afternoon of that 
day being devoted to visits to the manufacturing esta- 
blishments in the city and its suburbs and to the Pense 
and Ilsede Steel and Iron Works. On Thursday, 12th, there 
was a long excursion to the Lower Harze, including visits 
to the potash salt mines at Vienenburg, the Oker Smelting 
Works, the ancient Imperial city of Goslar, and the Ram- 
melsberg Mine, which has, with irregular periods of rest, 
been at work for nearly ten centuries. With the evening 
rendezvous at the mountain watering-place of Harzburg, 
the meeting proper came to an end; but a considerable 
number of the members availed themselves of the oppor- 
tunity of visiting the Upper Harz Mines and Works in a 
supplemental excursion organised by the mining officials of 
the district, which included a drive on Friday through 
the “classic square (geographical) mile” of the geolo- 
gist, the Oker Valley to Clausthal, visiting the Altenau 
Smelting Works on the way, and on Saturday an inspec- 
tion of the works at the new Kaiser Wilhelm II. shafts 
which have lately been sunk in the neighbourhood of 
Clausthal to facilitate the working of a large lode of lead, 
copper, and zinc ores that have been proved to be un- 
usually rich at the great depth of 900 yards below the 
surface, while for the greater number of visitors who were 
not desirous of risking the fatigues of an underground 
journey, occupation was provided in the shape of visits to 
the Mining Academy, with its extensive collections of Harz 
minerals and mining models, some of the latter being of 
interest from their hoary antiquity, and in strong con- 
trast to those of the new pumping and winding hydraulic 
engines which have to a great extent taken the place of 
the old water-wheels since the completion of the new 
deep adit has rendered a new hydraulic head of about 
350ft. available for power purposes in the deeper mines. 
Another group viewed the surface works of the different 
mines, where the same contrast between old and new 
methods of work was even more strikingly apparent. In 
the afternoon the entire party met at the dressing floors, 
where the whole of the produce of the mines—brought 
by a deep-seated boat level to a main drawing-shafi—is 
raised to the surface, where the different operations of 
sorting, crushing, and separating into lead ore, which is 
smelted on the spot and blende, sold to zinc works in 
other districts, are finally accomplished. The proceedings 
terminated with a final banquet at Grund, carried out 
with due regard to the formalities prescribed by old 
German custom for such occasions, not omitting the cir- 
culation of a mighty seventeenth century loving-cup, 
which was brought in solemn procession by the head 
mining officer of the district, preceded by the miners’ band, 
tothe President, and passed around, each guest saluting the 
assembly with a speech or sentiment in turn, when, in 
spite of its considerable initial capacity, the cup required 
to be filled before its mission was finally accomplished. 
At a late hour the members dispersed, carrying with them 
the remembrance of an extremely pleasant and successful 
meeting. The attendance numbered about 350 members, 
which was brought up by ladies to about 500. 

Unlike the Breslau meeting, which was largely devoted 
to questions arising out of coke manufacture, no special 








subject was brought into prominence in the papers read 
at Hanover. The meeting was held in the old Town 
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Hall, where the members were received on Tuesday 
morning by H. E. Baron Balefsch, the Imperial Minister 
for Trade and Commerce, the Mayor, the President of 
the Chamber of Commerce, and other civic authorities, 
after which the President, Herr Freund, the vice-presidents 
and the secretaries were elected; and the proceedings 
began by the reading of a paper, by Herr Doeltz, on 
the electric transmission of power in mining, which gave 
a summary of the principal facts concerned in the use 
of direct and alternating currents and two and three- 
wire systems of conductors, which would, perhaps, have 
been better suited to the lecture-room than to a meet- 
ing of technical experts. 

A paper, by Herr Meinicke, on the use of water- 
pressure engines, was unfortunately omitted, owing to 
the indisposition of the author, which prevented its being 
completed in time. In its stead a paper was read by Mr. 
J. Koérting, of Messrs. Kérting Brothers, on the use of gas 
motors, in which, among other matters, a new form of power 
gas-producer, worked by heated air, was described, the 
sensible heat of the gas on the way fcom the producer to 
the condenser being absorbed by a concentric air current, 
maintained by a steam blower in the grate. By this 
arrangement a utilisation of 84 per cent. of the thermal 
value of the coal may be realised. The arrangement, 
judging from the drawing exhibited, is extremely simple, 
and likely to be efficient; but in this, as in every other 
case, the illustration provided was quite insufficient, no 
single diagram exhibited having been larger than a double 
elephant sheet, and therefore necessarily invisible to a 
great part of the audience. 

The subjects of coal dust explosions and the use of 
high explosives were treated by Mr. Zoerner and Messrs. 
Winkhaus and Lohmann respectively, in papers which 
had the merit of accentuating the necessity for syste- 
matically watering dusty mines, and care in the use of 
explosives however great their reputed safety may be. 
Herr Uthemann brought forward a point of interest in his 
description of the methods employed in the ventilation of 
‘‘narrow work,” in the Saarbriicken district, where the 
system of taking splits off the main current has been 
abandoned in favour of pressure fans, one of which is 
established in every district lying off the principal air 
circulation of the mine. The only discussion of any 
importance arose out of a paper by Herr Arndt on a 
proposition for the adoption of a general mining law 
for the Empire in substitution for the special systems 
prevailing in the different districts, which was welcomed 
in principle by the publicists and jurists present; but their 
approval was qualified with much prudent advice as to pro- 
ceeding warily in a matter of such importance. 

On the second day, after going through the official busi- 
ness, which included the fixing of the meeting place for 
1898, when Munich was chosen by a very large majority, 
two papers of local interest were read, one being by Herr 
Reichert on coal mining in the Wealden; and the other 
by Dr. Stiickmann, on the geology of the district of 
Hanover. These were of considerable interest, but both 
suffered by the entire absence of effective illustrations. 
This latter defect was, however, largely compensated by 
the excellent handbook prepared for the use of the 
members, containing detailed descriptions of the mining 
and manufacturing establishments of the district, and con- 
stituting a record of permanent value. A similar hand- 
book was prepared for the Lower Harz visitors, and a 
larger one for the Upper Harz, which was not completed 
in time for the meeting, was very liberally distributed 
among the visitors at Clausthal. We propose to return 
to the subject of the excursions in a future number. 








A NEW STEAM LIFEBOAT. 





Ir will no doubt be in the recollection of many of our 
readers that the Royal National Lifeboat Institution of 
England had for some years prior to 1888 been anxiously 
endeavouring to discover a method of propelling a lifeboat by 
mechanical means, and to this end offered rewards to com- 
petitors all over the world for models or drawings of a boat 
adapted to meet ths conditions under which a lifeboat was 
called upon to do its work. 

In response to these offers, several models and drawings of 
what were put forward as suitable boats were received and 
adjudicated upon by a specially chosen committee of experts 
in such matters, but strange as it may seem, not one of the 
designs sent in was deemed suitable for the particular duty 
such & boat would have to perform, and it was not until the 
following year, that what promised to be a practical solution of 
the difficulties which had presented themselves in the design 
of an efficient boat was found in the construction of the 
hydraulic propelled steam lifeboat the Duke of Northumber- 
land, built by Messrs. R. and H. Green, of Blackwall, and 
engined by Messrs. John I. Thornycroft, of Chiswick, and 
illustrated in our pages. The very successful preliminary and 
subsequent trials of this boat, and the good service rendered 
by her since she has been permanently stationed at Harwich, 
have helped to the conclusion now held, that she is the 
typical lifeboat of the future, and that no other system of 
mechanical propulsion than that adopted in her has yet 
appeared that can be practically applied in boats of her 
peculiarly special type. 

In support of this contention, we have pleasure in being 
able to place before our readers the results of the trials 
which have just taken place, of a new lifeboat, or an 
improved Duke of Northumberland, which has been both 
built and engined by Messrs. Thornycroft, of Chiswick. As 
this boat differs only from her prototype in being somewhat 
larger and more powerful, a description of the distinctive 
features of her hull and propelling machinery will equally 
apply to both vessels. 

The boat referred to is named the President Van Heel, and 
she has been built for the South Holland Lifeboat Institution, 
from the designs and specification of Mr. G. L. Watson, Naval 
Architect to the Royal National Lifeboat Institution of 
England, and is of the following dimensions :—Lengths, over 
all, 55ft.; on the water line, 53ft.; breadths moulded, 
13ft. 6in.; over sponsons, 15ft.; and over rubbing pieces, 
16ft.; the moulded depth being 5ft. 6in. Her fully loaded 
displacement is about 30 tons, the load consisting of crew, 
coal, fresh water in tanks, engines and boiler, mast and sails, 








and about 30 passengers. In the loaded condition her water 
draught is estimated at 3ft. 3in. 

The hull of the vessel throughout is constructed of Siemens- 
Martin steel, and every seam in it is either double or treble 
riveted. It is divided into eighteen water-tight compart- 
ments, and is strengthened by transverse and longitudinal 
bulkheads. Two of these compartments are occupied by the 
engines and boiler, and two form the coal bunkers ; each and 
all of which can be kept free of water, either by the main 
engine, or the portable deck pump provided. 

The propulsion of the vessel is effected by means of a nearly 
horizontal centrifugal. pump, having an impeller 30in. in 
diameter driven direct by a compound surface-condensing 
engine having cylinders 83in. and 14}in. diameter, with a 
piston stroke of 12in The pump is fed with water by a 
scoop-shaped inlet amidships, and it delivers through four 
outlets in the side of the boat—two for motion ahead, one on 
each side below the water aft, ard two for motion astern, 
close under the sponsons, above water forward. The engines 
have no reversing gear, thereby saving much complication, 
weight, and wear and tear of machinery, and only run one 
way; the direction of motion of the boat being governed by 
the position of the valves in the discharge pipes of the pump, 
which are manipulated either from the engine-room or by 
the steersman at the wheel, who by moving one valve only 
can cause the boat to turn on her centre quite independently 
of the rudder. 

The main and auxiliary engines of the lifeboat are supplied 
with steam by one of Mr. Thornycroft’s patent water-tube 
boilers, which has a heating surface of 610 square feet, and 
agrate surface of 11:4 sq. feet, and is capable of maintain- 
ing, under a forced draught, an ample supply of steam at 4 
working pressure of from 1451b. to 150 1b. per square inch, 
with which the propelling engines will develope an indicated 
power of about 250 horses. 

For steering, the boat is provided with a deep rudder, 
which is worked by worm gearing through an ordinary hand 
wheel and shaft, the rudder being fitted with an arrange- 
ment for tricing it up—when the boat is in shoal water— 
without interfering with the steering. To assist the pro- 
pelling power, when making for a wreck, or for the shore, 
after leaving one, the boat is fitted with a mast forward of 
the boiler, hinged in a tabernacle, which when not in use is 
lowered and stowed over the covering of the machinery 


space. It carries when in use « lug sail and staysail. At 
the bow and stern ends—for strengthening p es and for 
protection against the shipment of water—the boat is fitted 


with a plated turtle back covering or hood; the boat’s deck 
proper, between the hoods, being covered with corticine to 
prevent slipping, and to preserve the plated deck beneath it 
from the action of the sea water. For warping purposes, 
and working the anchor, a steam capstan driven by an inde- 
pendent engine is provided at the after end of the engine 
room and in proximity to it. In the well of the boat is fitted 
& reel of 100 fathoms of flexible wire rope. 

The President Van Heel, which was launched with her 
machinery and boiler on board, and steam up, having made 
& preliminary trial—which was very successful—directly she 
was put into the water, was on Thursday, September 19th, 
taken down the river Thames to the Lower Hope to undergo 
a series of official speed trial runs on the measured mile and 
to be put through certain turning evolutions, to test her 
handiness and steering qualities. 

The morning of the day of trial being anything but 
propitious for the purpose, through the prevalence cf a dense 
fog on the river, the boat was detained at the starting point 
—the North Woolwich Pier—for fully an hour, utitil it was 
deemed safe to proceed. At 11 a.m., however, she was 
enabled to be cast adrift from the pier and to pursue her 
way to the measured mile in the Lower Hope, which she 
reached at noon, her engines in the meantime having been 
gradually brought up to their full speed. Arrived at the 
mile, six continuous runs, with and against the tide, were 
made, and gave as their results those shown in tabulated 
form below :— 











P . Mean 
: Speed in First Second 
Runs. Time neste Means Means, | Speed in 
nots. 
M. 8. 
1. With tide 5 41 10°557 
9° 287 
2. Against ,, 7 29 8°018 9°302 ] 
9°318 
3. With tile 5 39 10°619 9°296 ' 
9°274 > 9°293 
4 Against ,, 7% 7 930 9° 266 | 
9°259 
5. With tide 5 40 10°588 9°308 } 
9°357 
6. Against ,, 7 28 8° i26 


The mean speed of 9°293 knots an hour attained by the 
boat, being that due to a developed power by the engines 
(when running at a mean of 449 revolutions a minute) of 220 
indicated horse, the steam pressure in the boiler being 140 Ib. 
per square inch, maintained with an air pressure in the stoke- 
hold equal to 23in. of water. As the guaranteed speed of the 
boat was 8} knots, in the fully loaded condition—the thirty 
passengers being represented on the trials by iron ballast—it 
will be seen from the above recorded results that that speed 
wa3 exceeded by fully ? of a knot. 

The speed trials over, the boat was then put through 
various turning movements, with and without the use of 
the rudder; the results of which showed conclusively 
that the vessel is entirely undér the control of the officer 
in charge without any communication with the engine 
room. Going ahead with rudder and engines the circle 
was turned in about half a minute, and the boat was 
brought from full speed ahead to dead stop in 10 seconds. 
The facility with which the turning movements were 
made were particularly remarkable, the boat responding 
instantly to the least alteration of helm, or movement of the 
valves controlling the water jets. Asa final test, to determine 
how soon an assumed man in the water could be rescued 
from the drowning element, while the boat was moving at 
some speed, at a given moment a lifebuoy was thrown over- 
board, and it was found that the time occupied in putting 
the boat about and recovering the buoy was exactly one 
minute. 

The results of the trials of the President Van Heel lifeboat 
were in every way & great success, and eminently satisfactory ; 
and the representatives of the Institution for which she has 
been built are to be congratulated. 

The trials of the little vessel were attended by the chief 
officials of the two kindred Lifeboat Institutions we have 
mentioned, together with the representatives of the builders 
and engineers, who had charge of the trials and the 
machinery. 
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STEAM LOCOMOTION FOR PASSENGER | 


TRAFFIC ON COMMON ROADS. 
By WiLt1aM FLETCHER. 
(Continued from page 283) 
THE Serpollet steam carriage has so recently been illus- 


trated in the technical journals that a lengthy description 
is unnecessary, but this paper would not be complete unless 


which may be easily increased or diminished according to 
the amount of power desired. This type of boiler can be 
made in larger sizes. The tube itself has also undergone 
some change in form, its cross section being now like Fig. 14. 
The working principle, however, remains the same as in the 


revious model, and all the original advantages of quick | 


P 

steaming, light weight, and practical immunity from explo- 
sion dangers have been retained.» The Parisian steam car- 
riage trials, which took place in July, 1894, are fully recorded 


it referred to these very successful road carrisges. The | in Tur ENGINEER.!? 


most interesting portion of 
one of these vehicles is shown 
by Fig. 13. The boiler is the 
chief feature of novelty, and 
I will give a brief description 
of this important factor which 
is composed of two, three, or 
more coils, one above the 
other, of flattened steel tube.s 





The sides of the flattened 
tubes nearly meet, only a very 
small aperture being left, 
varying from jin. to in. 
The feed-water is forced into 
the centre of the bottom coil ; 
the small quantity of water 
which these tubes contain is 
almost instantly turned into 
steam, and this steam is 
superheated in the higher coils. 
Some tests carried out in 
England have proved the boiler 
to be exceedingly strong. No 
leakage was detected under 
pressures of 250 atmospheres. 
It is nearly impossible f r 
any accident to occur witli 
such a boiler; this favourable 
characteristic has undoubtedly 
caused the vehicle to come 
into extensive use so rapidly. 
The Serpollet boiler is an 
economical steamer. Fears 
were once entertained that 
the small spaces in the tubes 
would become choked by 
deposits from the water; the 
makers state that the boilers 
have not suffered in this respect. The engine is shown in the 
illustration ; it works the countershaft through spur wheels 
for giving two speeds on the road. A chain pinion is keyed 
to the countershaft for transmitting motion to the main axle 
by means of a pitch chain. The exhaust steam is conveyed 
to the top of the boiler, and is superheated in a silencer, and 
escapes from the chimney 
in an invisible form. In 
order to prevent the escape 
of smoke, which, of course, 
would be an annoyance on 
& public road, the fuel em- 
ployed is coke. 

One of the Serpollet 
motors with a single hori- 
zontal cylinder was re- 
cenlty tried, and gave 
good results. A few figures 
may be interesting. The 
cylinder was 5in. diameter 
and 5in. stroke. Steam pressure on admission 58 Ib., cut off 
66 per cent. Revolutions of engine 284. 
trial the brake horse-power averaged 4°57. Steam con- 
sumption was 29°87 lb. per brake horse-power. The steam 
was largely superheated. Heating surface in the boiler 
26°8 square feet. Grate area 2:9 square feet. Although the 
steam pressure was only 58 lb. per square inch, its 
temperature on leaving the boiler was 1009 deg. Fah. The 
temperature of saturated steam at the pressure named would 
be 306 deg., we have therefore more than 700 deg. of super- 
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I have passed over many steam carriages that are worthy 
of note, in order to offer a few remarks on some of the im- 
portant details of the self-contained coaches and small steam 
pleasure carriages, 


venerable machine, which was then at least twenty-five 
years old. This engine was admired because it was a strikin 
contrast to its modern rivals—there was no excessive noise 
and no excessive weight. 
This locomotive was mounted on wood wheels; it is true 
that the wheels showed numerous signs of repeated repairs, 
The engine was driven by a pitch chain which ran noise. 
lessly. Moreover, a separate tender was provided, mounted 
on two wheels, and attsched to the engine like Scott Russell’s, 
| which was easily disconnected. The engine only weighed 
about five tons without the tender, there was therefore no 
danger of such a weight breaking the bridges. No one 
would credit the difference that wood wheels make to the 
smooth running of fairly heavy carriages, compared with 
iron rigid wheels. The engine I have spoken of passed over 
& rough road practically noiselessly, the wood wheels acted 
as a cushion, and suppressed the jarring noise common to 
ordinary road carriages. 
Many of the early steam carriages were mounted on wood 
| wheels. Hancock tells us, “that the tires of the driving 
| wheels gave him the most trouble owing to their great wear.”’ 
The wheels were of wood, having very strong spokes, enclosed 

| in a cast iron nave. A drawing is given in Hancock’s book.!! 
Seaton in 1822 was probably the first to patent a spring 
wheel. Neville in 1827, and Church in 1835, both used spring 
wheels on their carriages. 

In this day of pneumatic tires for bicycles, we should 
remember that as far back as 1846 Mr. R. W. Thompson 
had a brougham mounted on pneumatic tires running about 
in the streets and parks of London. The face of the rubber 
tire was covered with leather; it was said that the india-rubber 
at that time was scarce and gave trouble. Moreover, the 
railway companies used flat india-rubber tires on the wheels 
of their hand carts in the stations, and refused to pay Mr. 
Thompson any royalty. A new spring wheel has recently been 
patented by Mr. Isidore McWilliam Bourke, M.D. A com. 
pany has been formed for the purpose of manufacturing these 
wheels under the term, the Deburgo Spring Wheel Company, 
of Bravington-road, Paddington, W. The spring arrange- 
ment is inserted in the hollow boss or hub of the wheel, 
which is enlarged to receive the necessary parts. Figs. 16 and 
17 give sectional and end elevations of the nave, showing 
the construction as used for bicycles and light carriages; 1 is 
the axle-box with cups at the ends for the balls, 2 the external 
slide, 3 middle slide, 4 is the main frame, 5 is the drum or 
boss with flanges for the spokes of the wheel. There are 
eight springs in the boss, four are shown in position, and the 

| rest are omitted, so as to show the ball race between the 
slides. The boss is made of wrought iron, and looks heavy, 
but is really light; the parts are readily accessible for ex- 
amination or repair, the springs are quickly removed or 
replaced. Extensive trials with these wheels, both on 











The driving-wheels.—There is very little choice of materials | 


for use in the construction of the driving-wheels. They may 
be made of wood and iron or of iron entirely; but the method 
of combining these two materials so as to secure success 











Fig 16. 
SECTIONAL ELEVATION. 


heating. The output of steam was 4:9 lb. per square foot of 
heating surface per hour. The fuel used was briquettes, their 
value being 8-28 lb. of steam per Ib. of fuel from and at 
212 deg. 

In M. Serpollet’s latest design the capillary tube has been 
retained, but instead of being arranged in the form of a coil, 
it is made in straight lengths, connected in series by 


suitable bends, running back and forward over the furnace, | 
and arranged in layers or horizontal sections, the number of | 


END ELEVATION. 


gives ample scope for any amount of ingenuity. A great 


deal may be said in favour of a wood wheel. I remember to 
have been much pleased with an antiquated self-moving 
engine some years ago, as it passed along the streets at a fair 
pace, because some of the objectionable features of our 
modern road locomotives were entirely avoided in this 





9 Cassier’s Magazine for May, 1&94, pp. 90. 
10 27th July, 1894. 
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bicyles and ordinary wheeled vehicles, prove that they travel 
over the roughest roads with ease. They have, perhaps, 
not yet been tried on any heavy carriages, but preparations 
are being made to manufacture wheels suitable for all 
classes of vehicles and steam engines. 

The driving gear and springs.—The success of Hancocks’ 
steam carriages, was in a large measure due to his excellent 
driving gear. He used a pitch chain for communicating the 

| motion from the engine crank-shaft to the main axle; this 
system of driving admitted of a good arrangement of springs. 
By referring to the illustration of Hancock’s carriage shown 
in Mr. Head’s paper, it will be seen that the up-and-down 
motion of the main axle would not seriously interfere with 
the driving chain. For turning sharp corners Hancock could 
disconnect one driving wheel from the main axle. , 

Mr. Boulton uses a pitch chain for his steam carriages. 
He keys one driving wheel only to the axle, which answers 
well for small vehicles. The steering is easily effected with- 

| out any clutches being required. The driving gear and spring 
| arrangement of the Serpollet steam carriage is clearly shown 
by Fig. 18. Some road locomotives have been made, in 
which spur gearing and pitch chains have both been die- 
pensed with, as shown by Fig. 18, the connecting-rods 
communicating motion to the main axle direct, in regular 
locomotive fashion. In some instances of this character 
radius rods have been adopted for keeping the axle in i's 
right position in relation to the cylinder, so that the vertical 
play of the springs did not interfere with the action of the 
cranks on the slide valves. 

Figs. 19 and 20 show the driving arrangement of a steam 
road vebicle made by Mr. Leonard J. Todd, intended for and 
possessing every requisite for running at high speeds. The 
entire engine is carried on very sensitive springs, the main 
bearing springs being G6ft. centres ; each leading wheel is 
carried on four easy volutes in pairs, according to a plan 
which rides very easily at extreme speeds. All the steel 
springs are supplemented by rubber washers of a total thick- 
ness of 5in., so that no trace of vibration remains, The 
driving wheels are kept as close together as possible. The 
leading wheels are placed as wide apart as possible, the engine 
is steered with the greatest certainty, and this without any 
complication of disengaging clutches or differential gear. 
It will be seen that spur gearing is employed between the 

| engine crank-shaft and the intermediate shaft on each side of 
the vehicle. Motion is transmitted to the main axle by side 
rods. By this arrangement the axle can bear any amount of 
vertical play without the working of the gearing being at all 
affected. The road wheels are made with solid wood discs 
and wrought iron tires. 

It is shown by Fig. 13 that when pitch chains are used for 
driving, the arrangement of superior carriage springs becomes 

11 “ Narrative of Twelve Years’ Experiments of the Advantage of 
Employing Steam Carriages.” 1838. 
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a very simple matter. The use of side coupling rods like 
Figs. 19 and 20 also renders the application of springs an 
easy matter. But when spur driving gear is adopted, the 
roper arrangement of springs is a problem that many have 


| be successful unless the vital part is above suspicion. If 

efficiency is lacking here, complete failure is certain. The 
| boiler must be light and occupy a small amount of space. 
| It must produce dry steam under all circumstances, and not 


in vain to solve, but there are a few spring-mounted spur- | be given to priming; it would be advantageous if the steam 


tried in va ; . 
geared engines that answer very well in practice. 


see how Mr. John Scott Russell carried this out. 


Let us | were slightly superheated. 


The boiler must be absolutely 
safe at three or four times the highest working pressure. It 


The diagram, Fig. 21, is given to explain the peculiar | must be simple in construction, and possess ample provisions 
arrangement by which Mr. Russell has contrived that each | for cleaning out the water spaces. It must be designed so as 
spring “‘ shall in its flexure describe, at a particular point, | to raise steam quickly, and keep steam easily on coke as fuel. 


such a point as is wiso described by the carriage in its motion 








No smoke must be emitted when the engine isat work. The 
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round the axle of the machinery.”’ The springs K K on 
which the machinery is suspended are formed ogee, that is, 
turned up at one end and down at the other. When K is 
depressed, the centre of suspension S is carried backwards as 
well asdownwards. Thesmall crank axle shown at ¢ is fixed, 
as regards — to the point of suspension S, and there- 
fore describes a parallel arc of a circle which has for its 
centre the main axle A. The pinions on the smaller axles 
thus roll round a part of the circumference of the wheels 
upon the larger axle without inclining deeper or shallower 
into the gear of the teeth, whilst the point S is being thrown 
up or down according to the inequalities of the road. C marks 
the position of the cylinders and F that of the framing. The 
protection which this mode of suspension affords to the 
working part of the machinery constitutes, in my judgment, 
the best feature of the entire arrangement. The liability of 
the bolts and pins of the engines to be started by sudden con- 
cussions is much diminished, and a uniformity of vibration 
is imparted to the boiler, which must be greatly in its favour, 
both as regards efficiency and durability.” 





It was said by a writer in Engineering, when speaking of | 
Russell’s carriages :—‘‘ The springs of his steam carriages, 
and the manner in which the machinery adapted itself to the | 
irregularities of the road, were triumphs of engineering.” | 
To make a successful steam carriage, the spring arrangement 
must be wisely carried out, and in addition to an effective 
method of spring mounting, it will be necessary also to have 
elastic wheels, so as to reduce the jar for running smoothly 
and noiselessly on macadam roads. It is possible to con- 
struct wheels with india-rubber tires that answer the purpose 
admirably, but the price is almost prohibitive. Wood wheels 
answer fairly well. The disc wheels shown on page 30 of 
Mr. John McLaren’s paper! would, I believe, prove efficient 
for carriages of moderate weight. For light carriages, wood 
or iron wheels could be used, fitted with pneumatic tires. 

A few general remarks respecting the construction of 
small steam passenger carriages are now offered. The boiler 
is undoubtedly the most important part of the entire machine. 
To produce a boiler that will fulfil all the requirements will 
tax the ingenuity of the most skilful. No steam carriage can 








12 The Mechanics’ Magazine, Vol. xxii. 
13 “ Steam on Common Rouds,” by John McLaren. 


Excerpt, ‘‘ Minutes 
of the Institute of Civil Engineers,” session 1890-1891. | 





43 and 20. 


exhaust steam will be superheated and then allowed to pass 
into the chimney to produce a sharp blast. The chimney 
must be turned down at the outlet, so that the escaping gases 
are emitted near the ground at the back. We must not allow 
steam to blow off on the road. To prevent this an air-tight 
ash pan and a good damper are necessary. 

Such a steam generator as described is not a mechanical 
impossibility. The Serpollet boiler answers most of these 
requirements. For small steam carriages the locomotive 
boiler is out of the question, a vertical boiler is easily 
arranged, and it is believed one of this type, with all the 
heating surface below the mean water-line, could be designed 
for working safely at a high pressure. There are some water- 
tube boilers that would answer the purpose; for instance, 
Perkin’s boiler is a good type. The engine may be ar- 
ranged horizontally like Serpollet’s and Todd’s, or placed 
vertically. Many will prefer a simple engine with as few 
working parts likely to get out of order as possible. A tandem 
compound engine possesses some advantages. By its vse we 


the driving power must not be transmitted through wood 
spokes. In one of the Parisian steam carriages the following 
description occurs: —‘“ The driving shaft or axle passes 
through the hollow axle-boxes of the wheels, and the latter 
are perfectly loose. Upon each end of the driving shaft is 
fixed a boss with four arms of wrought iron, and these drive 
against small stops securely fixed to the rim of the wheels.’ 
It will thus be seen that no stress is put upon the wood 
spokes, they merely carry the weight of the vehicle. There 
driving arms are further necessary if it is proposed to use a 
pair of wood brakes on the periphery of the driving wheele. 
The single front steerage wheel is provided with springs; the 
actuating lever must have ample power over the leading 
wheel, so that any obstruction on the road will not be liable 
to alter the course of motion. A water tank and neat coke 
bunker will be required. The lubrication must be well con- 
sidered, and easily accessible oil-boxes provided. 

There are several minor points that have been omitted. 
The arrangement of the carriage itself is a simple affair, as 
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Fig 22. 


we have an excellent assortment of light and graceful horse- 
drawn vehicles to assist us in the designing of this portion of 
the machine. The steam conveyance must run at 5 to 12 miles 
an hour without noise, without showing any steam or smoke; 
it must be steered with facility, stopped instantly on an 
incline as well as on the level road. The machinery must all 
be neatly cased in; the painting and general appearance must 
resemble horse-drawn vehicles, so as to be no terror to horses. 
Such a captivating steam carriage will be light in weight, 
comfortable to ride in, and safer than horse-drawn carriages, 
and if wisely managed will be no nuisance to man or beast. 
With our experience in the manufacture of bicycles, steam 
and electrical trams, the production of these vehicles should 
present no difficulty. The best design, the highest class of 
workmanship, and the most suitable materials are at our 
command. We not only possess all the appliances necessary 
to turn out a satisfactory road locomotive, but we have none 
of the difficulties besetting our path such as Hancock and 
Scott Russell had tc contend with ; our main roads are fairly 
good, and under the County Councils steam road rolling is 
becoming more general, and better roads follow in their train. 
It is quite true that we have a certain class of individuals who 
still offer the strongest resistance to steam carriages, and 
show their opposition by many acts of annoyance; but it is 
believed when these engines become more general, and much 
care is bestowed on their appearance 

so as to terminate every form cf 








Fig. 23 


can reduce the size of the boiler, work at a higher pressure, 
less fuel and water will be required, and the noise from the | 
exhaust will be minimised; the noise can be further | 


| suppressed by using a sleeve like Fig. 22, fastened over the | 
| tried to foreshadow. 


exhaust outlet. Most of the engine parts will be made either 
of wrought iron or steel, so as to increase strength and | 
reduce the weight. All pipes used on board the carriage will | 
be made of copper, and arranged so as to avoid leakage. In | 
addition to the usual feed pump on the engine, an injector 
should be provided for use when the engine is standing ; the 
latter should be used as frequently as possible for economical 
reasons. No link motion reversing gear is required, as the 
carriage can be stopped and turned in small compass, If 
spur gearing is used for driving the intermediate shaft, the 
teeth of the wheels should be pitched and trimmed so as to 
run quietly. Two travelling speeds should be given. I | 
believe that pitch chains for these small vehicles will answer 
admirably ; the machinery can then be efficiently mounted 
on long laminated carriage springs, and if required we may 
use india-rubber washers likewise. 

Wceod wheels may be used without india-rubber tires, but . 





nuisance, there are reasons for hopirg 
that this difficulty will be removec, 
Most of the Parisian steam-carriag: s 
are in no sense & nuisance; in fact, 
they have been mistaken for electric 
vahicles, because no smoke or stesm 
was visible as they passed along the 
roads, 

As soon as the Road Locomotive 
Acts are repealed, or modified so as 
to allow steam vehicles to traverse 
the roads at sensible speeds, there 
will undoubtedly spring up a con- 
siderable trade in light carriages. 
The demand may not be very large 
at first, but when their safety and 
utility are demonstrated, they will 
undoubtedly replace many horrer— 
resulting in a saving of food, sn 
economy of space, and more cleanli- 
ness of our streets, which are no 
small advantages in England. The 
manufacture of these conveyances 
will open up & new industry that is 
destined to give employment to a 
large number of men who are now 
unable to find work. 

There may be some important 
points that I have failed to note, but 
I trust that our legislators will before 
long allowsomeof our engineers to put their ideas into practice. 
In new enterprises ‘“ Fools often rush in where angels fear to 
tread ;” it is to be hoped, however, that experienced engineers 
will be the first to build such light steam vehicles as I have 





(To be continued.) 








FRENCH Imports OF CoaL.—While these imports during the first 
six months of the present year have increased, as compared with the 
corresponding period of last year, from 4,160,140 tons to 4,169,340 
tons, the quantities sent by England have diminished from 2,141,520 
tons to 2,073,310 tons, and those of Germany from 321,740 to 
279,530 tons; but on the contrary, the Belgian contingent has 
increased from 1,695,950 tons to 1,813,550 tons, and that of other 
countries from 930 to 2950 tons. The quantities of coke, however, 
imported during the same periods from Belgium, Germany and 
other countries, have fallen from 742,580 to 694,340 tons, The net 
output of the Nord and Pas-de-Calais coalfields has slightly fallen 
off, viz, from 7,800,571 to 7,776,393 tons for the corresponding 
half-yearly periods of the the two years. 


14 ToE_ENGINEER, 27th July, 1894, p. 87. 
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LOCOMOTIVE CANAL EXCAVATOR—-BALTIC 


EXCAVATORS AND DREDGERS ON THE 
BALTIC AND NORTH SEA CANAL. 


On page 310 will be found illustrations of four more of the 
powerful machines constructed at the different works of Mr. 
A. F. Smulders, and used on different sections of the great 
Baltic and North Sea Canal. Fig. 1 illustrates a powerful 
excavator, which is carried on a locomotive carriage, and 
excavates to any angle the shore or bank cut on either side of 
a canal cutting. This is shown in some detail in the above 
engraving. Fig. 2 illustrates one of the large double 
pontoon dredgers, fitted with centrifugal pumps for discharg- 
ing the dredger spoil through floating pipes to the shore at 
any distance. Fig. 3 shows one of the very powerful dredgers 
of more usual construction and similar to the Apollo, 
illustrated in our impression on the 9th inst. Fig. 4 
illustrates a powerful dredger with a double row of buckets 
and chains, and double pontoon carrying barge, leaving room 
for a hopper barge between. This dredger is fitted with a 
double set of centrifugal pumps for supplying water to the 
spoil, and forcing it through pipes, carried by a high derrick, 
the pipes delivering the spoil on shore. Inanotherimpression 
we shall illustrate this vessel and its machinery in full, and 
also some of the machinery of the other dredgers of which we 
have given external views. 








THE MACLACHLAN PATENT DETACHABLE 
RUDDE 


THE accompanying engraving illustrates the MacLachlan 
patent rudder coupling, which does away entirely with the 
present difficulty in unshipping rudders. 

It will be seen from Fig. 1 that the rudder stock is forged 
with a vertical flange at 
the foot, which comes 
opposite a correspond- 
ing flange on the top of 
the rudder blade. These 
two flanges are fastened 
together by bolts. In 
order to unship the 
rudder it is ey 
necessary to wi aw 
these bolts, drop the 
locking pin, and lift the 
rudder blade a few 
inches—sufficient for 
the rudder pintles to 
clear the  stern-post 
gudgeons. The rudder 
is then free to be taken 
away. 

In lifting the rudder 
blade, the after flange 
of the coupling slides 
up the face of the for- 
ward flange and does not 
interfere with it in any 
way, so that the rudder 
stock remains in posi- 
tion, and neither steer- 
ing gear nor tillers are 
disturbed. This makes it possible to unship a detachable 
radder while the vessel is in the harbour discharging cargo. 

the MacLachlan patent detachable rudders the top 
pintle is fitted into the rudder stock, and rests in a socket in 
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rudder stock and quadrants, and makes it more easily steered. 
There is no strain nor shear on the coupling bolts, as the 
whole power is communicated direct through the flanges, so 
that these rudders could, it is claimed, work although all 
the bolts were out. 

Fig. 2 shows the single plate patent detachable rudder, 
with stay and gudgeons forged solid. 
iron throughout, or with a cast steel blade and forged stock. 

When made entirely of forged iron and fitted with brass- 
lined portable steel pintles, it is being supplied for a number 
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Fig. 2 Fig. 3 
<2 steamers now building on the Clyde and else- 
where. 

Fig. 3 shows a single plate patent detachable ‘“ Built” 
Rudder, with stays shrunk on and keyed. This rudder is 


/made of forge iron throughout, and is fitted with portable 
| steel pintles. 


The rudder is made by the Portland Forge Company, Kil- 
marnock, N.B. 








H.M.S. MINERVA. 


THE successful floating out of this new second-class twin- 
screw cruiser from the dock in which she has been built at 
Chatham Dockyard took place on Monday last in the presence 
of a large number of spectators, the occasion being favoured 
with the finest of weather. The ceremony of naming the 


the top gudgeon of stern-post. This carries the weight of the | vessel was performed by Miss Wells, daughter of Vice- 


It is made of forged | 


SHIP CANAL 


Admiral R. WelJs, Commander-in-Chief at the Nore, the 
usual dockyard and district officials being in attendance. 

The Minerva, which has been designed by Sir W. H. White, 
C.B., Director of Naval Construction, who was prevented by 
illness from attending her launch, is a cruiser of the Talbot 
type, and has practically the same dimensions, viz. :—Length 
between the perpendiculars 350ft. ; breadth, extreme, 53ft. 6in,; 
and designed mean water draught, 20ft. 6in., at which her 
displacement will be about 5600 tons, The vessel is built 
entirely of steel, and is wood sheathed and coppered. Being 
of the class known as ‘‘protected”’ cruisers, she has a pro- 
tective steel deck throughout the whole of her length of a 
maximum thickness of 3in., and an armoured breastwork din. 
thick, extending the length of the machinery space, for the 
protection of the engines, boilers, Kc. 

The propelling engines of the Minerva, which are being 
made in the engine shops at the Dockyard, are a pair of 
ordinary twin screws of the triple expansion type, each having 
three inverted cylinders of 33in., 49in., and 74in. diameter 
respectively, with a piston stroke of 3ft, 6in., the high- 
pressure ones being fitted with piston valves, and the inter- 
mediate and low-pressure with ordinary double-ported slide 
valves. The cylinders are supported in the usual way, but 
are independent of each other, being only connected at their 
tops by steel tie rods for steadiment. Each pair of engines 
has its own surface condenser and an air pump worked off 
one of the piston-rod crossheads. The engine rooms are 
separated throughout their length by a middle line bulkhead, 
provision being made for communication between by water- 
tight doors. 

Steam for the enginesis supplied by eight single-ended three 
furnaced cylindrical boilers, designed to generate sufficient 
steam for the engines to develope 8000 indicated horse-power 
under natural draught and 9600 under forced draught, the 
estimated os with the latter power being 194 knots an 
hour. Bunker capacity is provided for over 1000 tons of coal, 
that carried at load draught being 550 tons. 

The armament of the Minerva will comprise five 6in., six 
4-7in., eight 12-pounder, and one 3-pounder, quick-firing 
guns, and four machine guns. She will also be fitted with 
five torpedo tubes, two of which are submerged. Her full 
complement of officers and men will be 436, and she will cost 
close upon £300,000 when completed. 








Tue Morecambe Pier, the disgraceful condition of 
which recently caused the death of three persons, has been made 
the subject of a report by the Board of Trade. This report states 
that the pier was constructed in 1868, and an extension was added 

| four years later. The extension included the landing-stage where 
| the accident occurred. The Board of Trade had no record of the 
| extension, and they had received no plans for their sanction. The 
| gratings: which had given way were resting on an iron girder 
fastened at each end with one bolt. The bolts were probably an 
inch in diameter when new, but they were now practically eaten 
away, and had collapsed beneath the pressure. e landing-stage 
| above might have given way at any moment. Corrosion of the 
| bolta was the direct cause of the accident. The construction of 
| the stages was faulty in the extreme, and nothing short of an en- 
tire reconstruction could be permanently satisfactory. At the 
coroner’s inquest the jury returned a verdict to the effect that the 
deaths occurred through the collapse of a landing-stage, owing to 
the corrosion of a bolt, and that the pier directors showed great 
| negligence in not rte | the structure periodically examined. The 
| jory further recommen ed thatthe Board of Trade should be asked 
| 4 issue regulations enforcing the periodical inspection of piers. 
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LETTERS TO THE EDITOR. 
hold selves responsible for the opinions of our 
(We do not our lents.) 





LOSS FROM CONDENSATION IN LONG STEAM PIPES, 


—No doubt many of your readers have considerable trouble 
with the accumulation of condensed steam in long ranges of steam 

iping, and would be glad to hear of some arrangement for dealing 
vith it other than the unsatisfactory but usual steam trap. Even 
with the best steam trap in the world there is always a very con- 
siderable waste of boiling hot water and often live steam ; and in 
many cases the traps or rain taps require to be numerous, All 
these can in most cases be entirely dispensed with by the adoption 
of a properly-designed re-evaporator, which will convert the whole 
of the waste into useful dry steam instead of blowing it away. 
(ae that I fixed four years ago this month has worked ever since, 
and has given the greatest satisfaction. 1t has saved a large 
quantity of coal, and dealt with the whole of the condensed water 
in 500ft. of Sin. piping, requiring very little attention. It has cost 
nothing in renewals or repairs up to this date. ay 

I enclose a sketch of the re-evaporator, which will give a good 
idea of the construction, But I think it better not to give any 
dimensions, as every case requires specially treating ; and a certain 


SIR, 










BONNET MADE IN 
HALVES & REMOVABLE 


UPTAKE ~ 





E CLASS 


— 
UACE 








gh 








od 


am<unt of care is required in designing, or there miy be trouble. 
| prefer to burn coke instead of coal, as it is cleaner in the tubes. 
There i3 no fear of the tubes getting to0 hot. No feed-pump is 
required, but an extra long water-gauge glass; and if the water 
gets low in the glass it is only necessary to close the damper and 
cease firing up. There is nearly always a convenient place some- 
where along a line of piping where this re-heater can be placed, as 
it takes up very little room, and if neglected cannot take any 
harm. Of course, I do not claim this to be a first-class steam 
generator, but it is particularly suitable for the purpose for which 
it is intended, and there is no patent about it. 8S. A. WARD. 
Sheffield, September 24th, 





ENGLISH AND AMERICAN PROJECTILES. 

Sir,—Referring to the interesting article in your issue of 6th 
inst. on ‘The United S:ates Naval Proving Ground at Indian 
Head,” we notice in Table I, reference is made to a number of trials 
of American projectiles, and gst them to one of ours, The 
information does not do us justice, for as a matter of fact our 
trial gave by far the best results of any cast steel projectiles. As 
the table gives principally results from cast steel, 7 ¢., not forged, 
projactiles, the enclosed copy of the official report may be of 
interest to your readers, and it will be seen that the British shell 
of our make was much ahead of the others, Oar projectile did 
not break by the strains set up during penetration. In other 
words, had there been the ordinary wooden backing it is probable 
that it would have been recovered whole at the rear of the plate. 
This is a very remarkable result for an unforged steel shell against 
a steel plate, 

Another test of our cast projectiles was made at the same time, 

but is not referred to in Table II. of the article in question. In 
this case the shell, although penetrating, broke up, but the trial 
was @ very severe one for a Gin. cast steel shell, the plate being 8in. 
thick and of nickel steel. It should be borne in mind that both 
these shells had a particularly large bursting capacity for Gin. 
armour piercers, viz , 70 cubic inches. It will be thus seen that 
our Gin, cast steel shells were far ahead of any of the American 
productions, The Carpenter shell, even of Sin, calibre, broke up 
against only a 4in. steel plate, 
_ As regards the Johnson shot, these results can hardly be taken 
into consideration owing to the projectile being solid, i.e., without 
any powder chamber; a solid cast iron Palliser would probably have 
behaved as well. Some ten years ago we ourselves furnished solid 
shot to the British Government. These, of 9°2in. calibre, were 
tested at Shoeburyness, and succeeded in penetrating 2ft. of 
wrought iron without being broken. 

_In putting forward these facts, it is not with a view to prove 
tnat cast steel projectiles for armour-piercing purposes are better 
than those now in use, but at any rate we think the results show 
that, so far as regards cast steel shells, one of British manufacture 
has given the best results. R, A. HADFIELD, 

Hadfield’s Steel Foundry Co., Managing Director. 
Sheffield, September 21st. 


Copy. } 
Naval Provivg Ground, 
Indian Head, Md., 
July 20th, 1894. 





Re‘er to Ne. 595. 
2781/1292 
_ RPA 
Sir,—(1) Referring to Bureau's letter, No. 4578 of July 13th, 1894, I 
have to make the following report of the test of the second Hadfield 6in. 
shell mentioned therein, against the Gin. all steel plate. 
a ore used, 6in. B. L. R., No, 132, on C. P. gravity return carriage 


Charge, 33 7 lb., O. P.-1, Index 19. 
on eniming velocity 1725 foot-seconds—specification velocity for A. P. 

Striking energy 2066 foot-tons. 

Bi” 6in. all steel, A 908, ee Steel Co., secured to usual 36in. 
s Decking placed ir. front of the lurge butt, and shored and propped 

ere by oak timbers, 

Distance from plate to muzzle of gun 360ft, 

Line of fire normal at point of impact. 








Six inch Hadfield cast steel A. P. shell F. P.-4, of normal weight and 
dimensions, soft from point to one half ogival, hard from there to 7in. 
from base, with a number of little flaws or sand spots in the body of the 
shell and about lower part of ogival, struck plate normally, 30jin. from 
right edge, 22in. from bottom, and 26in. from circular crack above ; 
penetrated plate, backing, and heavy shore timber, then struck edge of a 2in. 
wrought iron plate, lying flat in mouth of butt ; and glanced off into the 
sand. Judging from the two indentations on this wrought iron plate, 
the conditions of the fracture in shell—the edge of a portion of the 
fracture of the base being blunted—and from the positions of which the 
two pieces were recovered from the butt, J am of the opinion that this 
projectile did not break in two until it struck the edge of this wrought iron 
plate. No cracks on 6in. plate, bulge 18in. in diameter, fringe 1-lin. high. 
The shell was recovered in two pieces, broken diagonally across middle 
of body, with three longitudinal cracks in lower part of ogival running 
down into body. Some time after the shell had been recovered, a piece 
of metal from the lower part of the ogival snapped off, flying toa distance 
of 20ft. (Duplicate copies of photograph Bo. 292, with this impact 
marked No. 8, and showing the projectile with the pieces put together, 
are forwarded herewith.) 

Table of Dimensions of Shell. 


After Diff. Remexinn 








Before ins. fire ins, ins. 
Ter gth 18°00 (H. 8. F. C. =18°09) — _ Apparent de- 
Bodyl . 5°95 | 5°94 “01 crease in di- 
B.dy2. .. 5 94 5°93 “01 ameter, pro- 
Body3 .. 5°94 5°92 | *02 bably due to 
Band., .. 6°ll - _ rubbing off 
Rear .. 5°95 5°95 “00 lacquer. 
Mark on shot } Very respectfully, 
2781/1292 Your obedient servant, 


* & & 


Lieutenant, U. 8. N. 


¥.P.4 
The Chief of Bureau of Ordnance, 
Inspector of Ordnance in Charge. 
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EARLY GREAT WESTERN LOCOMOTIVES, 


S1r,—As you have inserted a long letter from Mr. Littlejohn, 
calling Mr, Sheward’s attention to certain statements that do not 
saeety agree with Mr. Sheward’s recollections, perhaps you 
will allow me to reassure Mr. Sheward that his memory serves him 
correctly, and that the head Great Western officials agree that at 
least two locomotives had driving-wheels 10ft. in diameter. 

Sir D. Gooch, in his diaries, says—page 34, ‘‘Two of Mather 
Dixon’s had 10ft, wheels,” These were in addition to Harri- 
son’s Hurricane, 

Mr. W. Dean, on July 26th last, writes, ‘‘ Inquiry amongst the 
oldest officers and servants leads me to the conclusion that there 
were at least two engines with 10ft. driving-wheels.” 

At a personal interview with Mr. A. Sturrock on August Ist, he 
gave me his recollections of the Hurricane and another 10ft. 
wheel engine. 

Lastly, under date May 20th, 1895, Mr. Bucknall, locomotive 
superintendent of Weymouth district, writes, ‘‘ The 10ft, wheels 
of the Ajax and Hurricane were lent to convey the statue of the 
Dake of Wellington to Hyde Park Corner.” 

Mr. Littlejohn directs Mr. Sheward’s attention to what Wood 
said when describing the Hurricane. Mr, Littlejohn, however, 
fails to mention that Wood, page 720 of his treatise, says, ‘ Mr. 
Bronel . . . has ordered some with wheels 10ft. in dia- 
meter.” 

I wish, Sir, to point out to your readers a statement contained 
in one of the official documents supplied to your readers by Mr. 
Littlejohn. It appears in your isue of 6th inst., afid states, “‘ The 
Apollo, Neptune, and Venus were of the same design as Vulcan. 
+ + « « These three engines were delivered in steam at London 
during the last week of 1838.” 

Turning to the report of Mr. N. Wood to the G.W.R. directors, 
dated December 10th, 1838, I find in Table 8 that between June 
4th, 1838, and September 30th, 1838, the Apollo had travelled 4392 
miles on the G.W.R., Neptune 4728 miles, and Venus 240 miles. 
Yet, according to Mr, Littlejohn, they were not delivered till 
three months after the last date given in the table, and besides 
which the report itself is dated before the engines were delivered, 
if we accept Mr. Littlejohn’s official statement. Then he gives the 
diameter of the Vulcan’s cylinders as 14in., and says that that of the 
Apollo, Neptune, and Venus was the same. Wood, in his report of 
December 10th, 1838, gives the diameter of these three engines as 
12in.—Table 2—and Whishaw and Sir D. Gooch confirm the state- 
ment of Mr. Wood. 

I may further mention that Table 1 of Wood’s report gives the 
results of the performances of the three engines in question--these 
experiments were made between September 13th and October 13th, 
1838 ; and Table 5 gives the relative power of the Apollo, Neptune, 
and Venns, and the other engines experimented with. Of course, 
the evidence obtained from such a reliable source as Wood’s report 
is unquestionable, and therefore completely nullifies the cfticial 
statements —_ to your readers by Mr, Littlejohn. 

London, N., September 21st. G. <A. SEKCN. 





Sir,—In your issue of the 20th instant, Mr, D. H. Littlejohn 
remarks, whilst acknowledging the interest of the sketch given on 
page 249 of your issue of 13th inst., that it does not represent either 
the Thunderer or Hurricane of the Great Western Railway, but 
that it is a sketch which was made at the time when the patent 
was taken out in 1836, but not of the actual engines as built by 
Messrs. Hawthorn in 1838, 

I think, if Mr, Littlejohn will forgive me for saying so, he 
must be mistaken. In the first place the sketch is dated by Mr. T. 
E. —" himself, December Ist, 1837, therefore was not made 
in . 

Secondly, I have a letter from Mr. Stretton recording a conver- 
sation he had with Mr, Harrison in 1879, when the latter told him 
that three of his patent engines were made, two for the Great 
Western Railway, and one for coal traffic upon a line in the north. 
Doubtless this engine is the third engine alluded to, being evidently 
for the Stanhope and Tyne Railway, at that time a line for coal 
traffic only, and this was information Idid not possess when sending 
you the sketch appearing in your issue of the 13th. 

Thirdly, I have a letter from Mr, Alfred Harrison, brother of 
the late Mr. T. E. Harrison, dated 18th September, 1895, telling 
me he recollects perfectly his brother's inventing the engine, but 
that he characteristicaliy declined to take out a patent for it, as 
he did not believe in spending so much on what might turn out a 
failure, but his father took out the patent, he thinks in his son’s 
name, Brunel in one of his visits to the North was so pleased with 
the design that he ordered two for the Great Western Railway, and 
these two were made by R. and W. Hawthorne on the same lines 
and according to the pattern of the engine sketched 1st December, 
1837, therefore this sketch practically represents the original sketch 
of the Thunderer, built, I believe, in 1838. 

W. O. E, MEabDE-Kine. 

87, North Bailey, Durham, September 23rd. 





EMPRESS THEATRE, EARL’S COURT, 


Str,—With reference to the article in your last week’s issue, I 
notice that several names are given of those connected with the 
erection of the above structure. From amongst them is, however, 
omitted the name of the designer of the structural work—the 
eo is also responsible for the form of construction 

opted. 

Some of your critics may wonder why the arch with three 
articulations was not adopted, this having now become the stereo- 
typed form for large spans, The objection in the present instance 
lay in the obstruction which the arched lower members would 
cause to the view of the audience, at the back of the upper tiers, 
and also the obstruction which the vertical portion of the ribs 
would cause to the corridors. 

The position of the auditorium enabled me to introduce the 





long diagonal stays which are hidden away beneath the tiers of 
seats. These stays are designed to withstand tension or com- 
pression, depending upon the direction of the wind ; without 
them it would have been a very expensive matter to introduce 
sufficient strength into the structure to withstand lateral wind- 
ressure. 
y It is satisfactory to note from the last paragraph of your article 
that the structure, though not zsthetical in design, has such satis- 
factory acoustical properties, J.C, Rome, 
37, Belmont-road, Montpelier, Bristol, September 19th, 


PETROLEUM ROAD CARRIAGES. 


Sir,—In order to keep this subject alive, you may perhaps be 
disposed to illustrate our design of light carriage suitable for 
doctors, business and professional men who require to cover 
ground, As we have several patents pending, we cannot at pre- 
sent give fall and detailed particulars. The carriage as per 
sketch is provided with a light motor of about 3-brake horse-power, 
and is provided with oil and water tanks, noise and smell eliminator, 
improved steering, stopping, and brake arrangements, and a vary- 
ing speed of three to fifteen miles per hour or any intermediate 


speed at will. It has three wheels—one leading and steering 
wheel 2ft, 6in, diameter, and two hind wheels 3ft. diameter. The 








hind wheels are 4ft. 84in. gauge, and wheel centres are 6ft. It is 
arranged for two persons or can be adapted for four persons. The 
centre of gravity and the distribution of weight on the wheels has 
been carefully considered. The driver hasan unobstructed view 
of the road, and for wet weather a hansom cab form of hood 
can be attached. Accessibility to working parts has been amply 

rovided for. For down gradients the driving motor can be 
instantly detached and brake applied ; reversing motion is also 
applied. The carriage is in all ways fully under control, and well 
arranged for quick turning of corners or complete turning within 
asmall radius. We trust this may be of some interest. 

Keighley, September 18th. LisTER AND Co, 





LONG RAILWAY RUNS. 


Sir,—I see that in a leading article you speak of the recent run 
from Euston to Carlisle as ‘‘ the longest continuous run ever made.” 
Have you before saying this satisfied yourself that the 
Pennsylvania claim to have run from Pittsburg without a stop to 
Jersey City—4394 miles—is unfounded? I made inquiry some 
years back from a railway friend in the United States, and was told 
there was no reason to doubt the authenticity of the record. 
Here it is, as I have it ; perhaps you can tell your readers something 
more about it: — Date, Jone Ist, 1876; time on journey, 
10 hours 5 minutes; Garrett-Palmer special en route from San 
Francisco to New York. W. M. AcworrTH, 

September 17th. 

[We have no further information on the subject. The story bas 
always been received in this country with incredulity. The 
engine must _— carried a double crew, of which no mention is 
made,—Ep, 





FIRES AT SEA, 


Sir,—It is not impossible that the calamity on the Iona may lead 
some enthusiastic person to spend money and time in designing 
some apparatus to prevent the occurrence of similar calamities. 
As it would be a pity that so generous an impulse should be wasted, 
will you permit me to state that this work was undertaken and 
accomplished by myself at a very great cost of time and money 
in 1864, and that the results can be seen at my office by appoint- 
ment, and though the keen-sighted Americans have taken up and 
most extensively and profitably adopted this system of automatic 
sprinklers for protection of buildings, I am not aware that it has 
been applied to vessels. The mechanical difficulties being all solved, 
those that remain are merely commercial. 

As nothing belonging to my design and system is protected or 
patented in any way, it is quite open for any one with sufficient 
courage and means to bring it before the shipping interest. 
Should any Members of Parliament think the matter of sufficient 
importance to bring before the Board of Trade or other depart- 
ment of the Government, I shall be glad to lend him every assist- 
anc3 in my power, 

A. STEWART Harrison, Lt.-Col. V.D., 
Late 1st London Volunteer Royal Engineers, 
2, Corona-road, S.E., September 18th, 








THE DISASTER ON BOARD S.S. IONA. 


Sir,—Will you permit us through the medium of your columns 
briefly to draw attention to a method whereby such frightful dis- 
asters as occurred on the s.s, Iona may be greatly limited or 
altogether averted? The risks of fires in saloons or staterooms 
could be greatly minimised, if not eliminated, if the partitions and 
ceilings were covered with asbestos ‘‘Salamander” embossed 
decorations, which are absolutely non-inflammable, and capable of 
being coloured to taste to any extent. In the case of lamp and 
store rooms, where decorations are not required, ignition of wood- 
work could be readily prevented by lining the walls and ceilings 
with asbestos aithened, or constructing same entirely of specially 
prepared asbestos plates composed chiefly of fibrous asbestos, £0 
indurated as to be suitable for partitions or ceilings, and requiring 
scantling only to support them in position. The advantage which 
may be confidently claimed for the use of these articles on board 
ship would be, that in case of fire in any cabin protected in the way 
described there would be little if any risk of it spreading beyond 
the point at which it commenced, and in this way the danger would 
be enormously reduced and the fire much more easily extinguished. 
Allow us to add that the same suggestions are equally applicable 
in buildings, particularly to warehouses, stores, factories and 
workshops, where the contents render the chances of fire great. 
THE UNITED ASBESTOS COMPANY, LIMITED. 
Dock House, Billiter-street, London, E.C., 
September 23rd. 








FERRY STEAMER FOR THE VOLGA. 


Sir,—Io your last week’s issue you gave an account of a very 
special ferry steamer which has recently been sent out to the —_ 
was 








—though you do not state at what period it is to be used, 
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Sept. 27, 1895. 








much interested in the t of the method adopted for taking 
this vessel through the Marinski Canal, as I was the first person 
who took vessels through that canal by taking them to pieces and 
putting them together again afloat—thirty-six years ago. I donot 
know what Swan’s patent method is, doubtless it is a great improve- 
ment on the simple method I adopted. But my method succeeded 
very well and was used for taking out five other steamers at subse- 
quent periods, All these steamers are, I believe, still running on the 
Volga. I donot suppose this can be of sufficient general interest now 
to be worth publishing; but I send you by bookpost a cepy of a paper 
I wrote on the subject in 1862, in case you should care to read it. 

33, Bennett Park, Blackheatb, S E, C. MoBERLY. 

September 24:h, 











THE INSTITUTE OF MARINE ENGINEERS. 





Mr. Durston, Eogineer-in-Chisf of the Royal Navy, delivered the 
followiog presidential address at the meeting of the Institute of 
Marin» Engineers, on Monday night :— 


Gantlemen,—When the Committee of the Institute of Marine 
Eagineers honoured me by asking me to undertake the cffice of 
president for a year, I accepted with some diffidence, as I knew 
that I should necessarily compare unfavourably with distinguished 
past presidents, As Engineer-in-Chief of the Royal Navy, I had, 
however, a sincere desire to foster as much as lay in my power a 
feeling of cordial relationship between the engineering branches of 
the Royal Navy and the mercantile marine, and I felt a sense of 
duty that compelled me to accept with gratitude an cffice cffered 
with so much courtesy. ! may, perhaps, add that having been a 
repeated recipient of the hospitality of the Institute, I had been 
erabled to observe that the cares and responsibilities of office did 
not appear to press too heavily on the gentlemen who so worthily 
filled the presidential chair. In addressing you to-night I have to 
tell you that my duties have bsen altogether light and pleasant, 
and I have to congratulate the members on the continued pros- 
perity of the Institute, both as regards the parent establishment 
and the flourishing foreign and provincial centres. 

The papers read and the discussions thereon have fully main- 
tained the high standard set up at the earlier meetings of the 
Institute. This, I may say, is a matter of the first importance 
in connection with this Institute. A good paper is not one that 
necessarily involves much scientific investigation in its preparation. 
The intelligent observations of a competent sea-going engineer on 
the working of the machinery in his charge may, when read and 
criticised by other men equally familiar with their subject, call 
attention to facts highly valuable to the designer and builder of 
machinery. Speaking as a designer cf marine engines for the 
Royal Navy, I can assure you, gentlemen, that the information 
contained in the reports from commanding and engineer officers 
serving afloat is very much appreciated, and we avail ourselves at 
the Admiralty of information obtained from this and similar 
practical sources to the fullest possible extent. 

This Institute also induces and promotes social intercourse, and 
it provides for the healthful and rational recreation of its mem- 
bers, These are very desirable objects ; but it is on its published 
‘* Transactions ” that its professional status must ultimately rest, 
and I therefore appeal to every member to do his utmost to assist 
the Committee in placing good readable papers before the 
meetings, 

(2) We are now possibly on the ove of important departures 
from present practice in marine engineering, and you are aware 
from the discussion of the subject in the House of Commons that 
several vessels in the Royal Navy have been, or are being, fitted 
with water-tube boilers. 

The general question of the use of higher steam pressures, which 
necessarily involve, in my opinion, the use of water-tube boilers, will 
be of interest to all members, and if it be shown by experience 
that increased pressures can be obtained with water-tube boilers 
with safety and efficiency, and that a considerable gain in economy 
results from the use of such high pressures, no doubt the mercantile 
marine will be forced by competition to their adoption, assuming cf 
course that any practical difficulties are shown by experience to be 
overcome when proper appliances are fitted. One very important 
reason for the adoption of very high pressures exists in the Navy, 
however, to a much larger extent than in the mercantile marine, 
and follows from the fact that with naval machinery, although 
possessing the capability of exerting great power, the usual powers 
exerted on service of the naval ship is but a small proportion of 
the full power. It is well known that such small powers cannot 
be developed in a large engine with economy, and one advantage 
of the provision of very high pressures for the maximum power 
lies in the reduced siza of engine which results, and which will 
have a beneficial effect in making the engine more economical at 
those low cruising powers which the vessel exerts during most of 
her life. Besides this special advantage which accrues in the 
Navy, there is of course the general advantage of lightnese. There 
are certain types of war vessels where the development of the 
highest possible power for short spurts is of paramount importance, 
and this highest possible power is required on the lowest possible 
weight of machinery. J need hardly mention in this assembly 
that increased steam pressures and piston speeds follow as a 
natura] consequence, and for this epecial type of vessel water-tube 
boilers are essential. 

As examples of this type of vessel, the new torpedo boat destroyers, 
where speeds of 27 to 30 knots are required, may be mentioned. 
I mention the subject in connection with the Institute as it is 
possible that the water-tube boiler may be fitted-to some extent in 
the mercantile marine, and that the design, construction, and 
working of water-tube boilers will in the near future occupy the 
attention of many members of the Institute. The meetings will 
offer convenient opportunities for discussion and interchange of 
— and the ‘‘Transactions” will circulate the information 
obtained among members abroad, or at home, who may be unable 
to attend the reading and discussion of papers. 

(3) I imagine the members do not desire to be troubled with any 
information involving great technical detail, but there are a few 
other remarks I will make of a general character on subjects which 
all members of the Institute are interested in. These refer to 
practice in the Army and Navy experience, and may be of use to 
members of the mercantile marine in dealing with their own 
problem. First, regarding the important question of leaky tubes 
in boilars, and experiments on the approximate temperature at 
which this occurrence takes place. Some experiments were made 
at Davonport Dockyard in order to throw light on this, and also to 
ascertain the temperatures which were actually produced under 
practical conditions. The results of a preliminary series of experi- 
ments were given in a paper read before the Institute of Naval 
Architects in March, 1893, and some of the leading points con- 
tained in that paper are, shortly, as follows:—First, tubes re- 
mained tight in a tube plate up to a temperature of about 750 deg. 
Fah., but leakage must be expected when this temperature is much 
exceeded. Secondly, as regards the temperatures which were 
attained under different conditions of working, it was found that 
when boiling water under atmospheric pressure in a plain vessel, 
the temperature on hot side of plate was only 280 deg. with clean 
fresh water, but rose to above 550 deg. when the vessel was coated 
internally with a layer of grease ;,in. thick. 

The effect with boiling water ‘under pressure was obtained by 
experimenting with a small boiler. This boiler, consisting of a 
cylindrical shell with tubes and a brickwork furnace at one end, 
was worked with a steam pressure of 145 lb., air pressure 3in., the 
rate of evaporation being about 121b, of water per square foot of 
heating surface per hour, Two trials, each of about five hours’ 
duration, showed a temperature on fire side of tube plate of about 


between 750 deg. and 1060 deg. on the fire side. At the fourth 
trial a small additional percentage of oil— *05—was intrcduced, 
and this caused the tubes to leak ; the temperature became about 
1060 deg. on the fire side, and between 680deg. and 750deg. at 
the centre of the tube plates’ thickness, representing the mean 
temperature. 

The expsriments were conclusive in showing the importance of 
keeping the water side of the heating surface free from greasy 
deposit and the water free from grease, and only confirms what 
is now well established in practice. To attain this end as nearly 
as possible, faed-water filters are now commonly adopted in her 
Majesty’s ships, and also every effort is made to reduce the 
quantity of oil used for lubricating internal parts of engines to a 
minimum. As a means of preventing an excessive tube plate 
temperature near the tube jointings, the cap ferrule was introduced, 
a fitting which was fully described in the paper above referred to ; 
and it only remains to add that, up to the present experience has 
shown that this fitting has been very beneficial in preventing leaky 
tubes and that the ferrule deteriorates but slowly on service. The 
Devonport experiments were continued after those described in the 
paper of March, 1893, with the object of obtaining fuller informa- 
tion on the distribution of temperature over the tube plates and 
tubes. The result of one of those trials may be given. The boiler 
was worked with the steam pressure at 145 lb. per square inch, 
and air pressure at 3in., and the resulting temperatures of the fire- 
box tube plate were, on the water side, 400 deg. ; middle of plate, 
617 deg. ; fire side of plate, 750 deg. to 1060 deg. ; the tempera- 
tures of the tubes themselves were, on the fire side, 680 deg. Fah. 
at fire-box end, 617 deg. middle of length, and below 480 deg. at 
smoke-box end. Daring the series of experiments which have been 
made at Devonport, several other points were investigated, and 
some conclusions indicated, among which the fcllowing may be 
worth noting. Brass and copper tubes are more liable to leakage 
than those of iron or steel. Tubes of Lowmoor iron are as liable 
to leak as steel tubes, The loss cf efficiency, arising from a thin 
coating of grease deposit, was a substantial amount, averaging 
11 per cent, 

(4) An occurrence in one of the new torpedo boat destroyers may 
also be mentioned as confirming the view that when the tempera- 
ture is raised beyond 750 deg., z.e., about the temperature of melt- 
ing zinc, leakage of tubes will occur. The vessel in question is 
fitted with four bcilers arranged in two stokeholds, two boilers in 
each. One main feed pump and one auxiliary feed pump are pro- 
vided for each pair of boilers. Daring a full speed run, a defec- 
tive tube burst in the forward boiler, but this fact was not imme- 
diately recognised by those in the stokehold ; the water disappeared 
from the gauge glass, and in the endeavours to maintain the usual 
water level in this damaged boiler, the water became so low in 
the other boiler that the tubes were seriously overheated. Some 
idea cf the temperature reached can be obtained from the fact that 
the solder securirg the ends of the wire on the main steam pipes 
and a zine slab in the steam collector of the boiler were melted, 
so that the temperature of steam had been above 750 deg. Fah. 
When the accident was realised the defective boiler was shut off and 
water pumped into the over-heated boiler. The tubes of this latter 
leaked considerably at the steam-collector joints and required 
subsequent re-rolling throughout, but no other repair. This 
incident took place in a water-tube boiler where the generating 
tubes enter the top collecting chamber below the normal water- 
line ; but a still more recent case of shortness of water and con- 
sequent over-heating has occurred in a boiler where the generating 
tubes all enter above the water-line, and in this case also tube 
leakage resulted, so that in every case the same result may be 
expected to occur if the critical temperature is reached. It is 
satisfactory to note that in the case of the tube bursting the safety 
appliances—viz., automatic ashpit doors and autcmatic stop valves 
on the boiler where the tube burst, acted efficiently, and no injury 
of any kind occurred ; indeed, those in the stokehold first ascer- 
tained what bad taken place from inquiries made by those on deck. 

(5) Burst boiler tubes.—Experiments have also been made with a 
view of ascertaining the steam pressure required to actually burst 
sound boiler tubes of small diameter, and the results obtained are 
of interest. A copper tube, one inch external diameter, and 
15 B.W.G.—°070in.—in thickness, was taken from a boiler of a 
torpedo boat destroyer that had been steamed under forced 
draught, at the full power, to a large extent, partly filled with 
water, and the ends closed. It was placed on a smith’s forge, in- 
clined at an angle of about 20 deg. to the horizontal, and a pres- 
sure gauge fitted at upper end. On being heated, the pressure 
rose to 200 lb., and the blast was applied. The pressure rapidly 
increased to about 1500 lb., then rose to about 2000 Ib., the tube 
bursting six and a-half minutes after pressure was first shown on 
gavge. The bursting pressure was not definitely noted, as the 
limit of the pressure gauge was exceeded, but, as far as could be 
jadged, only to a slight extent. The tube had apparently burst at 
the bottom next the fire ; but the whole portion that was subjected 
to heat was split open and practically flattened. Taking the 
bursting pressure at 2000 lb., this would correspend to a stress of 
about 14,700 1b., or 6°55 tons persquare inch. By calculation. the 
temperature of the steam would probably be about 640 deg. Fah, 
A similar experiment was made with a new steel tube intended 
for a torpedo boat destroyer boiler. This tube was l}in, external 
diameter, and 12 L.S.G.—*104in.—thick, and had been coiled 
cold into a spiral of about 6in, diameter. This tube, which was 
half filled with water, burst at a pressure of 4788lb. per equare 
inch, 7 ¢., 42? cwt., in which gauge was graduated ; in this case 
the tube separating and only flattenirg out locally. This pressure 
corresponds to a stress of about 26,800 1b., or 12°85 tons, per 
square inch. The temperature of steam ia this instance would 
probably be about 800 deg. Fab. Although it was endeavoured 
to approach the circumstances of actual working, it must be borns 
in mind that in these experiments the tubes were partially filled 
with water and only slightly inclined to the horizontal, whereas 
in water-tube boilers, where such small tubes are used, the tubes 
are generally more nearly inclined to the vertical, and in all cases 
there is a stream of water, or water and steam, passing through 
the tubes when generating steam. 

(6) Coming now to another question, respecting which every 
member of this institution will have some data obtained from his 
own experience—I refer to the proportions of boilers for the powers 
to be developed—there appears to be still a great deal of mis- 

apprehensicn in some quarters as to the proportions adopted in the 
Navy, and it may be desirable if I explain what this practice is, 

For the ordinary boiler the siza of boiler fitted is such that one- 

horse power is developed from each 24 square feet of total heating 

surface on an eight hours’ trial, termed the natural draught trial. 

For a shorter trial of four hours’ duration, called the forced 

draught trial, this power is increased by 20 to 25 per cent., so 

that for this short period the heating surface is at least two 

square feet per indicated horse-power. On actual service, the 

minimum which it is insisted must be developed by the engines 

and boilers continuously for as long as the coal wil] last in 

the vessel, is 60 per cent. of the natural draught power, so that 

at this minimum power it will be seen that the heating sur- 

face is about four square feet per indicated horse-power. 

This continuous power is clearly that which corresponds to the 

sea-going powers of the mercantile marine, Although the 

Admiralty lay down this minimum power, there is no limitation of 

the amount obtained up to the full natural draught power, and on 

trials made expressly to ascertain the amount of power which can 

be continuously maintained, the minimum of 60 per cent. is 

generally considerably exceeded. The table exhibited shows the 

results of a series of fourteen trials, and by i ting the col 

No. 7, showing the heating surface for power actually developed, 
it will be seen that the Royal Navy and mercantile marine practices 
on this question are much the same, 

(7) No doubt members will have seen much discussion respect- 
ing the merits and demerits of what is known as the induced 








Vesuvius, in 1875, in her case a 6ft. fan, running 570 revolutic ne, 
was used in connection with a boiler, having 42 square feet of grate 
surface producing about the same draught as an ordinary chimney ; 
in this ship was also tried the effect of discharging the gases 
through a horizontal chimney with the outlet astern. Mr. Martin, 
who deserves credit for his persistent advocacy, and has largely 
associated himself with this method of increasing the rate of com- 
bustion, made some further experiments with the system, and 
showed that a considerable draught could be obtained with it. In 
1889 it was decided by the Admiralty to make a comparative set 
of experiments with a boiler fitted with this system of draught, 
and subsequently with Navy forced draught, and a locomotive 
boiler at Portsmouth was selected for the purpose with a grate 
surface of 20 equare feet, and tube surface of 1000 square feet. The 
results of those trials showed :—(a) That with fans used to pre- 
duce the induced draught, there was no difficulty in obtaining 
high rates of combustion. (4) That as compared with forced 
draught there was an appreciable gain in evaporation efficiency, 
(c) Moreover, the open stokehold, if properly ventilated, has 
advantages in comparison with the closed stokehold. It was 
therefore decided to proceed further with the system, and try it on 
board a ship, end for this purpose H.M.S. Gossamer was selected, 
one of her boiler rooms being fitted with induced draught, the 
other retaining the forced draught system. An extensive series of 
trials was carried out in that ship, the net result of which was to 
show that while on other grounds there was little to choore 
between the two systems, the great convenience and comfort due 
to the conditions involved in working with an open stokebold in 
lieu of a closed stokehold were very valuable. In view cf these 
— further practical adaptations of the system have been 
made. 

H.M.S. Torch, a gunboat, grate 88°5 square feet, tubes 2520 
square feet, has been fitted on this plan, and sti'l later H.M.S, 
Magnificent, a first-class battleship, grate 820 square feet, tubes 
21,400 square feet, and both these vessels have passed satisfactorily 
through their trials, and extended experience of the actual working 
of the arrangements as set will soon now be obtained. 

(8) There is another subject, Gentlemen, on which I may be 
co to cffer a few remarks, as illustrating the connection 

etween the Royal and mercantile navies. Many members 
of this Institute are Naval Reserve officers, and are therefore 
interested in the requirements of the Royal Navy. We have at 
present about 200 engineers of the mercantile marine enrolled as 
Royal Naval Reserve engineers, and the opinion bas been often 
expressed that a certain proportion of these gentlemen should be 
given an opportunity of joining the Royal Navy fora limited period 
of training, in order to become familiar with the discipline of the 
engine department of a ship of war, and to acquire a knowledge of 
what may be termed extra professional duties, such as those in 
connection with locomotive torpedoes and hydraulic gun machinery, 
It has hitherto been held that engineers in the mercantile marine 
are employed on much the same duties as those they perform if 
called upon to serve in the Roya. Navy, and that consequently no 
additional training is required, but this is a yuestion that neces- 
sarily requires careful consideration. Although a naval training is 
not required to the same extent in the case of a reserve engineer 
officer es in the case of the reserve executive officer, yet to enable 
the reserve engineer to undertake the duties and a 
involved in the charge of the engineer’s department of a warship, 
some previous service in the Royal Navy would be of the greatest 
possible advantage. If a certain proportion of the reserve engineer 
officers were given the opportunity of serving for a period in the 
epgine-room of a man-of-war, and were afterwards paid the same re- 
tainerasin the case of executive reserve officers of corresponding rank, 
it would, in my opinion, tend to promotea feeling of patriotism and con- 
tent on the partof the Royal Naval Reserve engineer, and asit would 
also afford an opportunity of the naval engineer becoming acquainted 
with his brother of the mercantile marine, it would also pro- 
mote a very desirable feeling of good fellowship. I cannot, in 
view of the cfficial post I hold, discuss this matter very freely, but 
having observed that some prominence has been given to it of 
late, and notable so in a paper read before the Royal United Ser- 
vice Institution on Ma: foth, 1895, by Commander Caborne, 
R.N.R., Ihave ventured to express my personal opinion on the 
desirability of affording engineer officers of the Royal Naval 
Reserve an opportunity of becoming acquainted with the routine 
work and discipline of a man-of-war in time of peace, in order 
that they may be prepared to at once accept onerous and respon- 
sible duties if called upon to serve in the Royal Navy in time cf 
war or sudden emergency. 

(9) Finally, I would say to our younger members, do whatever 
you have to do to the best of ty ability. Do not be dis- 
couraged because what you may be doing at the present moment 
appears unimportant and your ambitions do not appear to be 
realised, but persevere in giving of your best to all your work, and 
in the end you will find that all reasonable ambitions are eatis- 
fied, and if you do not become one of the apparently exception- 
ally fortunate ones, you will have won your own self-esteem and 
that of your fellow men, and there can be no higher award, 


Trial at Maximum Continucus Power. 
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Ship. Type, gap 8h mh oe je re oe 
Palag = Bai se09 = 
aaiB"| | ge iear® 
a "1 om °° 
sq. ft. jeqft Ib. 
Royal Sovereign.. | Vert. triple 155 72 81&0 20,084 |z°441°84 9,000 
Royal Arthur Vert. triple 155 | 72 |882)' 24,828 |2°81 1°85 10,000 
Sans Pareil .. Vert. triple 185 | 50 7051 19,980 |2°832°25 7,500 
Sirius . Vert. triple | 155 | 64 4555 15,918 3°492°03 7,000 
a eee Vert. triple | 155 | 73 |3620 11,109 |3°06 — 4500 
Resolution .. Vert. triple | 155 | 48 |8085) 21,178 2°612°1 2000 
Cossack .. .. Hor.comp’nd 150 | 48 1435 6,836 |4°76 2°51 2,200 
Mohawk .|Hor.comp’na, 130 | 48 1998, 6,836 3°422°7 2,200 
Fearless... Hor.ccmp’nd 120 | 48 1888) 6,489 3°41 2°46 2,100 
Spartan.. .. Vert. triple | 155 | 72 6777 15,918 |2°84 1°96 7,000 
Bonaventure Vert. triple 155 | 72 7088) 15,600 |2°2 1°76 7,000 
Partridge Hor. triple | 145 | 48 | 719) 2,087 |2°9 2°1 700 
Vulcan .. .. | Vert. triple | 155 | 48 |7236, 15,868 |2°191°86 7,200 
Buzzard.. | Hor. triple | 140 | 48 /1232) 3,892 |3°1 2°4 1,40 


8S, Wanvu.—With the launch of this steamer from the ship- 
yard of Messrs. Scott and Co., Greenock, on 24th inst., this firm 
have completed the order for two steamers, each of about 2000 
tons register, placed with them by the China Steam Navigation 
Company, within the remarkably short period of nine months. 
Messrs, Scott and Co, also engined the vessels, and the output of 
two such vessels within nine months establishes a record. In its 
way a still more notable record in expeditious exe is the 
feat achieved by Messrs. J. and G. Thomson, of Clydebank, in 
connection with the gunboats contracted for by the Spanish 
Government in view of the Cuban insurrection, Seven vessels in 
all were ordered, and it was a stipulation that the lot should be 
delivered within three months. The contract was signed on the 
11th July, but in consequence of the Glasgow Fair Holidays, the 
construction of the boats, which are all of 300 tons measurement, 
was not commenced until the 20th July. The stipulated period 
of three months does not expire until the 10th October, but 
four boats have been delivered, the last cf the seven has been 
launched exactly two months after the laying down of the first 
keel, and all the vessels are expected to be off the hands of the 
builders by the lst October. The primary duty of these ex- 
peditiously constructed gunboats will be to look after filibusters in 








750 deg. Fab. Ata third trial a emall percentage of oil—*07— 
was introduced into the boiler, and the temperature rose to 





draught system of increasing the rate of combustion in boilers, 
Induced dravght was first tried in the Navy afloat on H.M.S, 


Cuban waters, 
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PORTABLE OIL ENGINE 


THE BRITANNIA COMPANY, COLCHESTER, ENGINEERS 


PORTABLE OIL ENGINE. 


In our report of the oil engines exhibited at the Darlington 
Show of the Royal Agricultural Society, we described, on 
page 8, THE ENGINEER, July 5th, the new engine of the 
Britannia Company, Colchester. Itis named the Facile, and 
is made under the patent of W. E. Gibbon. With our 
description we published sectional details of the engine, 
partly as designed in the vertical form. We now publish 
herewith a perspective view of the engine, the construction 
of the essentials of which will be understood by reference to 
the description already published. The relative positions of 
the vaporiser and valve chambers and their connection will, 
however, be better understood from this perspective, as well as 
the general arrangement of the engineonits wrought iron base, 
which forms at the same time oil and water tank and carries 
the water coolerand chimney. The carriage is strongly made 
and mounted on wheels of large size, so that the engine is 
easily portable even on bad roads. 








THE ROYLE SURPLUS VALVE. 


Tuts is & reducing valve intended to permit high-pressure 
boilers to be worked in connection with low-pressure boilers, 
It is made by Mr. J. Royle, Dalham Engineering Works, 
Manchester. 

In the accompanying illustration it will be seen thata 
controlling engine is a dead-weight safety valve, loaded with 
weights to the maximum pressure desired in the high- 
pressure boiler. This safety valve isin communication with 
& cylinder E, in which is a slack-fitting piston B connected 








OO —— 
0 


OUTLET +— > 


to a lever D, capable of actuating a double-beat valve A, the 
tendency of which is to keep its closed position. As soon as 


the safety valve C blows and passes steam in excess of the | 


leakage which is possible past the piston B, it pulls up the 
lever D, opens the main valve A, aa discharges steam into 
the low-pressure boilers, Directly, however, the pressure in 
the high-pressure boiler falls below its maximum quantity, 
the safety valve C closes, and the outlet from the cylinder E 
being thus closed, the piston B falls in the cylinder owing to 
its slack fit, and allows the main valve A to come to its 
seating, thus shutting off the discharge from the high- 
pressure into the low-pressure boilers. It is found in practice 
that the piston B, which it is perhaps scarcely correct to term 
& - ” in the ordinary sense of the word, may be made 
80 slack a fit that there is no tendency to stick. The special 
feature in the valve is its accuracy, in that the 


ressure in 
the high-pressure boiler can be run right up to its b 


lowing-off 








| point, and if the valve is of sufficient size the whole of the 
steam which the high-pressure boiler makes beyond its 
requirements can be passed off with certainty into low- 
pressure boilers and mains. It is, of course, a necessity that 
care should be taken to put @ proper amount of safety valve 
accommodation on the low-pressure boilers to pass off the 
steam discharged into them in case they should not require 
it, as it will be obvious that the high-pressure boiler 
practically blows off through the low-pressure boiler, and 
therefore the latter should be fitted with ample means for 
dealing safely with the extra pressure thus being utilised. 








THE DEFECTS OF AMERICAN RAILWAYS. 


Ovr Transatlantic contemporary, the Engineering Maga- 
zine, draws in its July number a somewhat gloomy picture of 
the manifold deficiencies of the American railways. No doubt 
what it says scarcely applies to some of the wealthier and best- 
managed lines, although even with them defects are to be 
found which would not be tolerated here; but as a general 
view of the condition of the average American railway it is 
both interesting and instructive. 

Fault is first found with the road bed, which is declared to 
be unstable ; whilst the embankments are too narrow and of 
too steep an inclination at the sides. There is also a lack of 
sufficient masonry, so that “it is not unusual for a train to 
be detained many hours by a wash-out.” We greatly doubt 
if the average English platelayer knows what a “ wash-out” 
is, so well have our lines been protected wherever such a thing 
could possibly occur. The dangerous practice of making 
sidings on inclines seems to be much too common, and has 
led to many terrible accidents through vehicles running out 
on to the main line with no one in charge. . It could not, 
surely, be very expensive to make the sidings level, even if 

| the main line slopes. At any rate, the cost of doing so has 
aga: agua saved over and over again on most of our lines 
in avoidance of accidents, though as a rule in this undulating 
country the gradients are not so long as those of America. 

A very heavy indictment is brought against the bridges, 
which certainly always strike an Englishman as the weakest 
point in American railway construction. Not only are they 
often built with a safety factor of only two or three, instead 
of the far higher margin customary on this side, but they are 
“ easily washed away, crushed into scrap iron, or burnt up.” 
In spite of the cheapness of iron and steel of late years, wood 
seems to be used almost as much as ever for the smaller 
bridges. The inspection of these structures seems to be as 
unsatisfactory as their material, being often performed “ from 
the rear end of a train!” 
| It is, however, with the _——— way that our contem- 
| porary finds most fault, and apparently with ample reason. 
| The spikes used with the Vignoles rails are “ totally unfit for 
| the purpose,” and work loose to an alarming extent ; in fact, 
| their heads often stick up half an inch above the rail, 
| rendering the latter liable to turn over. The rail itself is 





‘| | generally too light, of too narrow a base, and very frequently 


of inferior metal. Considering the gigantic engines now 
|used in the States, the Engineering Magazine is pro- 
| bably well within the mark in stating that rails of not less 
than 100 lb. per yard should be employed. Owing, perhaps, 
| to insufficient attention, “every rail-end is laminated, 
whether supported or suspended.” It appears that wooden 
| guard-rails are often used on—of all places in the world—the 
| trestle bridges, such guard-rails being “often rotten and 
| practically worthless.” We should be inclined to say they 
| would be “ practically worthless,” whether rotten or not. A 
| curious suggestion is made that points, &c., should be done 
| away with and “cars” transferred from one line to another 
| by hoisting machinery. This plan is said to be used very 
| satisfactorily in England in conjunction with the block 
| system, but we confess our ignorance as to where this singu- 
lar method of shunting has been adopted. 

Apparently the American wheel leaves as much to be 
desired as the rail it runs over. It often breaks up, but as 
there is @ great demand for cheap wheels this is not very 
surprising. The most usual type of wheel found in the 





States is declared to be “an astonishing construction;” 
though it must have some virtues to withstand the frost-bound 
road-beds and laminated rail-joints so well as it does. It is, 
of course, the chilled wheel which is alluded to; an abomina- 
tion entirely unsuited for anything beyond tramway service, 
but which is practically the standard railway wheel of 
America all the same. 

Apart from defects of way and works and of rolling stock, 
much exception is taken to various peculiarities of the traffic 
department. The barbarous system of compelling men to go 
along the roofs of the box-waggons to put on the brakes, 
perhaps in the dark or a fog, is strongly commented upon. 
Such work must be highly dangerous at all times, but when 
the roofs are slippery with rain or snow or a heavy gale is 
blowing it is almost a wonder men can be found to do it. We 
had experience of the trials of outside seats in this country 
at one time—in fact, it was several years before John Bull’s 
thick head realised that being soaked with rain, blinded with 
ashes, or nearly frozen to death, did not conduce to the 
efficiency of ® man upon whose alertness scores of lives 
might at any moment depend. In America a special danger 
attends the use of hand-brakes, which, by skidding the 
wheels, wear flat places in the tires. The intensely cold 
winter of the Northern States renders the rails brittle and 
liable to break under the blows caused by these flat places. | 
The application of the Westinghouse brake to gocds trains is 
becoming common, but, in the absence of legal compulsion, 
it must be a long time before all American goods stock is 
fitted with it. Another direction in which great reforms 
seem to be wanted is the protection of passengers at the 
stations. Except in the largest cities, there is little or 
nothing to keep the people out of the way of the trains, 
with the result that many horrible accidents occur. Just 
the same used to happen here till precautious were taken, 
but now the loss of life at stations has probably been brought 
down to the lowest point of which it is capable. The 
American people, however, seem to require a deal of looking 
after, and “ vestibules” are recommended as one means of 
correcting their innate tendency to fall out of trains in 
motion. 

There is, no doubt, much truth in our contemporary’s 
remark that “the time for cheap railroads has passed.” It 
was, undoubtedly, at one period in America a case of cheap 
railways or none, and the practical rebuilding of such lines 
must necessarily be a work of time. Nevertheless, it is in 
progress, and in spite of the unsatisfactory financial condition 
of many roads, is likely to be carried out in the long run 
with the characteristic energy and thoroughness of that 
great country. 








THE EFFECT OF WIND AND ATMOSPHERIC 
PRESSURE ON THE TIDES* 
W. H. WHEELER, M. Inst., C.E. 


THE subject of the tides is one that formerly received consider- 
able attention at the meetings of the British Association, reports 
having been contributed by the late Sir J, W. Lubobck in 1832, 
and subsequent years, and by a committee appointed to investi- 
gate the tides of the Humber in 1864, and those in the North 
Sea and English Channel in 1886. The effect of the atmospheric 

ressure in raising and lowering the tides was also investigated by 

ir J. W. Lubbock, and communicated to the Royal Society, the 
general conclusion he arrived at being that a rise of one inch in 
the barometer caused a depression in the height of the tides in 
the Thames of 7in.; in the Mersey of llin.; and in the Avon of 
13hin. Investigations made by the French authorities gave a 
difference of 15in. in the tides for lin. in the barometer. 

In his address to the Geographical Section at Oxford last year, 
Admiral Wharton stated that a difference of lin. in the barometer 
had been shown to be followed by a difference of lft. in the mean 
level of the sea, and that in those parts of the world where the 
mean height of the barometer varies much with the seasons, and 
the tidal is small, this effect is very marked. This may be 
taken as a fair summary of all the information that exists as to the . 
effect of atmospheric pressures in raising or lowering the level of 
the tides. As regards the effect of wind, no attempt pene to 
have been made to deduce any law, and the only official record 
that exists is that afforded by the information relating to different 

rts of the coast in the sailing directions issued by the Admiralty. 
The question is, however, one not only of scientific interest but of 
practical importance, and has not received the consideration it 
deserves, 

It often becomes necessary, in order to save a tide and not lose 
time, to navigate vessels over bars and in tidal channels with a 
very narrow margin of water under their keels, In crossing a bar 
in fairly calm weather this margin frequently is not more than from 
2ft. to 3ft., and in crossing over shoals in a tidal river a pilot will 
frequently run with as narrow a margin as from 6in. to a foot. As 
gales of wind have the effect of raising or depressing the depth of 
water several feet, it is of importance that some data should be 
afforded as to the extent to which the depth of water will be 
affected. The writer having paid considerable attention to this 
subject and collected together statistics as to the effect of storms 
on the tides, proposes now to give the results, 

Barometer.—In the writsr’s opinion it is not possible to lay down 
any general law applying to all parts of tidal waters as to the 
effect of ——— ressure on the height of the tides. The 
effect can only re Taking the coasts of England, a study 
of the daily weather charts issued by the Meteorological Committee 
at once shows that when any great disturbance takes place there 
isa steep gradient in the pressure as between one part of the coast 
and another, and that a high barometer in the north or east will be 
found to correspond with a low reading in the southor west. The 
effect, therefore, on the tidal wave on the north or east coasts is dif- 
ferent to that on theothers, To forecast what the variation of the 
range of tide for the day is going to be, it is therefore essential to 
know what the atmospheric gradient is, and this can only be ascer- 
tained by Iting the weather charts. These would not be 
available on board a vessel or at most ports until the effect on the 
tide was over. Aithough, therefore, the variation of pressure may 
be the primary cause of the alteration in the height of the tides, 
both by its direct action in depressing the crest of the wave in one 
locality and raising it in another, and indirectly in being the cause 
of the gale, the wind invariably setting from the region of high 
reading to that of the depression, yet the wind is a safer and 
more ready guide for the immediate purpose of navigation. 

This subject was brought before the Meteorological Society in 
1886, and the Shipmasters’ Society in 1894 in — read by 
Captain Greenwood. The results deduced were based on observa- 
tions made over a lengthened _ of the atmospheric gradients in 
the Irish Sea from the south of St. George’s Channel to Morecambe 
Bay. The mean gradient over this distance of 240 miles he found to 
bed *043in., the mercury standing higher tothat amount in the south. 
He also states that no storm of serious extent prevails over the 
United Kingdom unless there be a barometrical difference between 
any two stations of the Meteorological Department exceeding jin., 
and that the force of wind on the Beaufort scale does not exceed 
from five to six unless the gradient is as high as 0°02 in 15 miles. 
On the data obtained, Captain Greenwood prepared a table for use 
on that part of the coast, showing the effect of the difference of the 
gradient on the tides. 

A difficulty arises in attempting to obtain results solely from 


* Paper read before Bection G of ‘the British ‘Assoc ; yeiation at “Ipswich, 
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the reading of the barometer in excluding the element of 
wind. In the great majority of cases a low or high baro- 
meter is omens’ by sufficient wind to affect the tides. 
For this reason the data given by Sir J. W. Lubbock are less 
valuable than they otherwise would be, as although stated 
to be taken from tides unaffected by wind, no force of wind 
bsing given, it is not known what was taken as the standard 
ofacalm. From an analysis of two years’ tides recorded at Boston 
Dock on the East Coast, the writer has prepared the following 
table, all occasions on which the wind was blowing with a force 
of three being excluded. The first column gives the number of 
tides, the alteration in which may fairly be assumed as due to the 
pressure of the atmosphere. The second the average height 
above low water of the tides affected. The third column gives 
the variation from the calculated height ; and the last, the varia- 
tion of the barometer from the average. 


Average Variation in Variation in baro- 
Number of beight height of meter from 
tides. of tide tide in average in 
in feet. inches. inches. 
{s - 19°84 .. .. 12°71 below .. *36 above 
36 .. .. 20°53 .. .. 11°00 above *42 below 
45 .. «- 22°45 .. .. l1*Oabuve .. *36 above 
16 - 20°35 .. .. 12°00below .. *38 below 
Mean 152 - 21°01 11°68 e- 0°38 


Out of the 152 observations, on 61 occasions an opposite result was 
obtained to that which would have been expected, a high baro- 
meter apiag esnuapiianne by a high tide or the reverse. It appears, 
therefore, that eS the more active effect of wind generally 
accompanying a variation in pressure, the barometer cannot be 
— asa reliable indicator of the variation in the height of 

e tides, 

The wind.—The wind blowing at any particular port affords a 
much more reliable, although not a certain guide. Gales blowing 
along the coast in the same direction as the main stream of the 
flood tide occasion an elevation of the crest of the tidal wave along 
that coast, and direct on-shore winds a heaping-up of the water. 
The reverse takes place when the wind is against the flood tide. 
The amount of variation from the natural or calculated height 
depends to a certain extent on the range of the tide, the difference 
a eye where the is great than when it is small. On 
the West Coast of England, south-westerly and southerly gales 
cause high tides, whilst those from north-east to north-west cause 
low tides, On the East Coast the reverse is the case, north- 
westerly winds raising the tides from Pentland Firth to the 
Thames, and even as far as Dungeness, to the extent of from 
Sin the Mieneayy wh 

n the Mersey, where the range of spring tides is 27ft., couth- 
westerly gales make a difference in the height of 5ft. In the North 
Sea, on the coast of Holland, where the range is only about bit, 
gales from the north-west cause the tide to rise from 9ft. to 10ft., 
or nearly double its normal height ; with gales from the opposite 
direction the rise is sometimes only 34ft. In very heavy gales 
from the south-west the water is depressed to such an extent 
as to cause a continuous low ebb for 24 hours without any 
a ape sng rise. In the Wash, on the East Coast, where spring 
tides rise 22ft., heavy gales have caused a variation in the 
height of two succeeding tides of 8ft., one being 5ft. above 
the natural height, and the succeeding tide 3ft. below it, 
At Yarmouth, where the range of an ordinary spring tide is 5ft., 
during a gale in January, 1895, the flood tide continued to run 
into the haven for 144 consecutive hours, the height attained above 
the previous low water, which was 2ft. 9in. below the normal level, 
being 14ft. 9in. At the mouth of the Thames, where the range is 
154ft., during south-west gales the water falls out from 3ft. to 4ft. 
below low water of ordinary spring tides, while in north-west gales 
the tides rise to a corresponding height above normal high water. 
Up the river, where the tidal oscillation may be taken at 22ft., in 
1875, after a strong north-west gale, the tide rose 4ft. 9in. above 
Trinity high-water mark, or 3ft. 3in. above the height laid down 
in the tide table, and similar tides have been recorded on other 
occasions. In oe ee and 1891, the height above Trinity 
high water was 4ft. 10in. Generally, in the English Channel and 
along the West Coast of France and Spain, the effect of south-west 
gales is to raise the tide about 2ft. above the normal level, and 
those from the opposite direction to depress them to the same 
extent, Occasionally the variation is as much as 4ft., the water 
ebbing out at low water to a corresponding extent. At Guernsey, 
where the ordinary range is 26ft., in gales the water sometimes 
ebbs out 44ft. lower than ordinary low water, and the range of the 
tide is as much as 33}ft. The least a of tide recorded is 6ft. 

On the coast of America, in Winyah Bay in the South Atlantic, 
during a very heavy north-east gale in October, 1893, the estimated 
force of which was 12 on the Beaufort scale, the tide rose more 
than four times the natural height. When low water was due the 
tide was still rising, and reached on the following day to a height 
of 11ft. Gin., or 84ft. above its normal height. us for twenty- 
— hours the tide continued to rise owing to the force of the 
wind. 
On different occasions the writer has obtained particulars of 
the effect of gales on the tides at the principal harbours round 
the coast of Great Britain, of which the following are examples. In 
November, 1893, on the 16th and 17th, the general direction of the 
wind was from the south-east to south-west, blowing with a force 
of from 4 to 6. In the North Sea the gradient between Yarmouth 
and Aberdeen, about 270 miles, varied from 0°12in. to 0°49in., the 
a ane being in the north, the barometer there being lin. 
below the average. On the 18th and 19th, the days of the gale, 
the barometer rose rapidly until it became in the north 0°2lin. 
above the average, nm 9 in the south 0°43in. below ; the gradient 

ing reversed to 0°65in. on the 18th and 0°53in. on the 19th, with 
the depression in the south. The general direction of the wind 
was north-west to north-east, blowing after midday on the 18th 
with a force of from 8 to 10. 

The effect of these gales, blowing from opposite directions, 
affected all the ports round the coast, but in a very varying 
degree. On the north-east coast the effect was not great, but in 
the Wash, and in the southern part of the North Sea, its effect 
was felt to such an extent that at Boston the difference between 
two succeeding tides was 7ft. 8in. ; at Yarmouth, 6ft. 2in., which 
is more than the total rise of a spring tide ; at Dover the variation 
was 5ft. 3in. ; while at Portsmouth it was only lft. 9in., and at 
Avonmouth 3ft, Yin. 

In the gale of November 13th, 1894, the wind at the Scilly 
Islands blew strongly from the north-west, backing on the follow- 
ing day to south-west with a force of 7. At Holyhead on the 13th 
the wind was from the west in the morning with a force of 6, back- 
ing to south-west in the evening and blowing with a force of 8, and 
continuing in that quarter during the rest of the week. At Belfast 
the direction was south-west, force 7 to 8; on the North-east Coast 
direction south-west, force moderate ; further down the coast on 
13th direction was west-north-west, force 5, changing to south- 
west with force of from 7 to 8 on the following day. At Dover the 
direction was south-west, force 9; in the English Channel direc- 
tion south-west, force 7 to 10. The barometer was about 0°25 
below the mean, the gradient as between Scilly and Ardros- 
san being 0°36 The stee gradient was across England, 
being as between Scilly and Denmark, 0°84, the reading being 
29°84 at the former place and 29°00 at the latter. Full moon was 
on the 13th. With these conditions the tides were affected as 
follows :—On the West Coast, at Holyhead, the evening tide on the 
13th was 4ft. above the natural height, the wind continued to blow 
here stiffly from the south-west all the week, and the tides were all 
above the natural height, varying from 2ft. 5in. to 4ft. above. At 
Belfast the tide on the 13th was 4ft. 10in. above, and the mean 
increase for five tides was 2ft. 9in. above, At Liverpool the 
evening tide of the 13th was 3ft. higher than calculated, and the 
succeeding tides lft. 2in, and lft, 10in. At Glasson Dock the 
evening tide of the 13th was 2ft. 6in. higher, and the succeeding 


tides 10in, and 12in. higher. On the Bast Coast, under ordinary 
circumstances, a south-west gale depresses the tides, but owing to 
the wind being moderate in the north the effect of the elevation 
of the tidal wave on the West Coast continued round the north 
of Ssotland causing the tide at Lsith, on the evening of the 14th, 
to be 2ft. 3in., and at Sunderland 2ft. 9in. above the average, 
Lower down the coast the effect of the south-west gale was more 
manifest, blowing in the Wash with a force of 8, and depressing 
the morning tide of the 14th at Boston Dock 3ft. 5in., the succeed- 
ing tide being llin. above the natural height. At Dover the 
force and direction of the wind being the same as in the Wash, the 
morning tide was depressed 3ft. 3in., the evening tide being raised 
lft. 6in. At Sheerness the tide was dep lft. 6in. in the 
evening of the 14th, and raised 3ft. 3in. on the morning of the 
15th. At the Victoria and Albert Dock the tide was depressed 
3ft, 5in, in the evening of the 14th, and raised lft. 8in. on the 
following morning. At the lower end of the English Channel the 
effect of this south-west gale was to raise the tides 2ft. at Ports- 
month on the evening of the 13th, and the two succeeding tides 
lft. 10in. and 1ft. 6in. At Devonport the morning tide of the 14th 
was raised 2ft. 9in., and the two following tides lft. 9in. and 
2ft. 2in. In the Bristol Channel the tides were raised lft. 4in, at 
Cardiff, and lft, 6in. at Avonmouth, 

In the following table two tides are given at twenty-four hours’ 
interval on the 17th and 18th, except where marked with an 
asterisk, and in these cases the interval was thirty-six hours :— 


Tides after the gale of November, 1893. 


Height Variation from Diff. rence 
Port: of tide. tide table. in height of 
: Ft. In, Above. Below. - two tides. 
Ft. In. Ft. In. Ft. In. 
Se 18 8 01. — t 0 4 
19 0 ~ 07... = 
Sunderland .. llll 0 8.. } 17 
G » 13 6 2 9 .. as 
rimsby 19 2. — 
25 0 es. } ee 
Boston.. 50. = aye *\ 7 8 
i 51 ‘ 
emmeeth..< cs oc. ee BES _ 1 *} 6 2 
aS «9s _ Ue 
Lowestoft .. 150. - o- 40 
19 0. _- - ‘ 
Sheerness Dockyard ee ae _ - 42 
. = 3 - _ x 
Victoria and Albert Dock 24 5 . — 2 * 8 9 
3 3. 1 4 ee e 
London Dock .. 237. _- ae * 8 8 
D 263. a. F :1 i 
lover .. 99. — 
ms 0 . 24 _ } = OE 
Portsmouth 98. _- 27) 19 
Tab _ rae 
Avonmouth 46. - . 3 it 3 9 
238. _ . age oR 
Glasson Dock .. a - rom 3} 3 0 
136. - 8 5 as 
Belfast... S24 a0 110 _— t re 
1s 0. - 28 2 


The mean result of the effect at fourteen ports round the coast 
was as follows :—The mean rise of the spring tides at these places 
was 24°35ft., the mean force of the wind was 6°78, and the mean 
variation of the tides from the natural height 2°70ft. On the 
West Coast the tides were raised by the oy ft., and on the East 
Coast depressed to a similar extent. An analysis of two years 
tides as recorded at Boston Dock, where the level of high water 
varies very slightly from the level in the Wash, shows that of the 
whole tides recorded about 24 per cent. were sufficiently affected 
by the wind as to vary Gin. from the calculated or natural height. 
There were thirty tides which varied from the calculated height 
by 2ft., the mean variation being 31°5in., seven tides varied 3ft., 
six, 34ft.; three, 4ft.; two, 44ft.; and one 5ft. Since the table 
was made out there has been one tide 6ft. 3in. above the ex: 
height, the difference between two succeeding tides being 7ft. at 
Boston, and 8ft in the North Sea. 

The writer has been unable to deduce any precise law as to the 
effect of gales on the tides, but approximately it may be taken 
that, with a given force of 3 on the Beaufort scale, the tide will be 
raised or depressed according to the direction of the wind from the 
heights given in the tide tables by 4in. for every foot of range; 
with a force of from 4 to 6, the variation may be expected to be 
lin. for every foot; with a gale of a force of 7 to 8, l4in.; and if 
the gale increases to 10, then 2in. For example, supposing the 
rise of a spring tide at any particular port to be 16ft. above low 
water, and the wind to blowing with a force of 5, then 16 
multiplied by lin. would make the tide 16in. higher, or 17ft. 4in., 
or taking the figures given in the table below, 16 x 1°05 = 16°80ft. 

The following table has been prepared from the figures obtained 
from two years’ records at Boston Dock, in conjanction with the 
result of gales obtained from other places :— 

Multiplier for 
every foot range 
* of tide. 


Force. 


oe ee 
{ eee 

It is not claimed that any absolute reliance can be placed on this 
formula, but it is given as an approximate guide by which pilots or 
captains of coasting vessels may be able to form some estimate as 
to the extent to which the tide will be affected in a gale, and con- 
sequently the depth of water that will be available in crossing a 
bar or navigating a river channel, 


Gentle breeze 


Fresh breeze 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


A sTEADY demand for steam coal prevails, and prices are firm. 
House coal shipments are good for this time of the year, and the 
prospects for the autumn shipments are cheering. The demand 
for tin-plates continues good. There is still an upward tendency 
in the price of iron and steel, An improvement has taken place in 
the coal shipments as compared with the previous week. Among 
the arrivals expected is the big steamer St, Enoch to load with the 
Powell Doffryn Company. 

We are pleased to report that the men who had been on strike 
at the Blaeravon Stes] Works resumed work on Monday last, 

It is gratifying to note that the import and oo trade of the 
City of Cork Some Packet Company is still on the increase, four 
of their iarge steamers having visited the port during the week. 
Over 10,000 tons of iron ore was received, and several cargoes are 
stemmed to arrive shortly, Among the other imports were large 
consignments of pit props, deals, oak logs, fir timber, pig iron, 
grain, &:. With coal, the following were the principal shipments, 
coke, pig iron, tin bars, bricks, flour, iron, raile, and tin-plates, 
Prices ruling on ’Change to-day were as follows:—Coal: Best 
steam, 8s. 3d. to 8s, 9d.; seconds, 7s. 9d. to 8s.; best house 
coal, 10s.; dock screenings, 5s.; colliery smail, 4s. 6d.; smiths’ 
coal, 6s. 6d.; patent fuel, 103. 6d. Pig iron: Scotch warrants, 
472, 8d.; hematite warrants, 493, 10i., f.0.b. Cumberland. 
ore: Rubio, 11s. 6d.; Tafna, 11s. Steel rails, heavy sections, £4 ; 
light sections, £4 10s. Tin-plate bars, £4; Siemens tin-plate bars, 
best, £4 5s., all delivered in the district, cash less 24 per cent, 
Tin-plates : mer steel coke, 9s, 9d.; Siemens coke finish, 
10s.; ternes, per double box, 28 by 20 c, 18s, 6d. to 20s. 6d, 
Pitwood, 16s, 3d. to 16s, 6d. London Exc! telegram : Copper, 








$A6 11s, 3d.; Straits tin, £65. Freights ye 





THE IRON, OOAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS, 

(From our own Correspondent.) 

Tue chief feature of the current revival is the marked activity in 

the sheet iron trade. It is surprising what a change has come 

over this industry. Oaly three or four months ago things were 
anything but prosperous; to-day the works are crowded with 
orders, and it is next to impossible for any new customer to place 

a single line. This revolution is the result of the quickened 

demand for galvanised corrugated sheets, which is finding expree- 

sion from Australis, the Cape, India, and certain other of the 
export markets, Galvanisers are working night and day, and 
they must have supplies, 

Prices of sheets keep very strong, and the £1 per ton advance upon 
the former bottom prices which this class of iron has recently 
established is being readily paid. Sheets, singles are £6 17e. 6d, 
to £7; doubles, £7 to £7 53.; and lattens, £7 15s. to £8, Galvan. 
ised sheets continue at £10 Es, to £10 103., f.0.b, Liverpool—a 
rise of 102, to 15s, from the bottom prices. The advance in black 
sheets, arising mainly out of the anaes demand, is still being 
assisted by the strong condition of the pig iron market. This 
shows a rise during the few months of between 5s. and 6s, per 
ton, so far as regards the qualities mostly in use here—imported 
Midland brands, ‘The unmarked bar ers are demand. 
ing this week the farther advance of 5s, determined on 
last week. This raises the price to £5 10s. per ton at 
works, and makes the fourth advance equivalent to a total 
rise of £1 a ton which the Association has declared since its inau- 
guration. 10s. cf this amount has been declared during the last 
month ; but the advances have not been fully realised, otherwise 
the present figure of £5 10s, would stand at £5 15s., or £6 per ton, 
Hoop,, strips, and bars are in increasing sale, the former at £6 5s, 
to £6 102.; strip at £5 7s, 64, to £5 103; and best bars at £7, 
Piates vary from £6 103 to £7 per ton. Steel is buoyant at 
£4 2s, 64. to £4 5s, for Beesemer blooms and billets and tin bars, 
which is an advance of 5s. on the late minimum figure. Siemens’ 
qualities are quoted £4 7s, 6d.; Bessemer basic angles and tank 
plates are £5 5s. to £5 10s., and boiler plates £6 53. to £6 10s. per 


ton. 

The interest in the agitation for suppressing what are termed 
bogus” certificates in the chain cable trade of this district is 
increasing, and further action on the part of the largest and most 
trustworthy of the makers is expected ehortly. It is desired to 
induce the Board of Trade to so amend the Chain, Cables, and 
Anchor Acts as to include all sorts of ing, crane, and hoistin 
chain for use on British ships or within the United Kingdom. An 
it is believed that if this were done much of the present fraudulent 
trade would be stopped. A very short Act of Parlia- 
ment would, it is urged, serve to put an end to what is alike 
a dangerous and a shameless abuse. It is suggestive to 
note that the chain cable trade was introduced into Staffordshire 
in 1820 by Mr. Noah Hingley, the father of the present Sir 
Benjamin Hingley, Bart., and a short timeago it was computed that 
the Staffordshire chain and anchor trade consumed annually about 
60,000 tons of iron, and that the value of the trade in good times 
amounted to something like £1,000,000. There are two proving 
houses belonging to Lloyd’s in this district, one being at Tipton, 
and the other et Netherton. At Netherton the tests extend toa 
breaking strain of 300 tone, and a tensile strain of 200 tons, One 
of the machines employed is indeed capable of breaking a chain 
made of bar iron 4in. diameter. e machinery by which 
the tensile strain is applied is a compound lever, the strain 
being regulated by dea ights at the end of the last lever, 
and a jockey weight for «mall increments, just as ina weighing 
machine, Cable chains are tested in 5-fathom, and chains ‘‘ not 
for cable” in 15-fathom len The breaking strain is applied 
to three links, taken from each length promiscuously by the super- 
intendent. Afterwards the chain is joined up, and the whole 
length submitted to the tensile strain. For an inch-iron stud link 
chain the breaking test is 27 tone, and the tensile 18 tons; while 
the breaking and tensile strain respectively for the same siza short 
link or urstaudded chain, are 24 tons and 12 tons. Several well- 
known private firms possess Te and reliable testing 
machines, The proving apparatus at the Earl of Dudley’s Round 
Oak Works, for instance, is said to be tie bestin the country, But 
in many other cases the machines have become unreliable, and 
being subject to no Government inspection, it is here that much of 
the present mischief comes in; a greater evil is, however, the 
“ a certificate” pure and simple, It is stated in some quarters 
that less than one-fifth of the total chain made in the country is 
rly tested. 
wah entiataction has been occasioned in local steel circles by the 
paper of Mr. W. E. Thompson, of Nottingham, at the annual 
meeting last week of the Federated Institution of Mini 


pro 


Engineers, advocating ~ acme a of steel props an 
irders for underground colliery roofing purposes, © expe- 
Soabe of colliery ‘amgiaeens in this district who have adopted 


the new style is altogether in favour of steel, and on Cannock 
Chase a considerable number of the best collieries are employing 
steel instead of timber. It is enco to steelmasters here 
that the general expressions at the m engineers’ meeting 
were given on the side of the new material, and these 
expressions are declared HA steelmakers to be perfectly in 
accordance with the facts, Mr. E. B, Wain meena the opinion 
that Mr. Thompson had made ont a strong case for the use of steel 
girders, Pe considering the small difference in cost between 
steel and larch bars. For road work and general repairs 
they would certainly Dongs advantageous, Mr, J. J. Prest said 
that, generally spea , colliery managers had not realised 
sufficiently the economy of using steel or iron girders ; the balance 
was greatly in favour of steel in any case, Other speakers spoke 
in similar terms. I myself was recently down one of the leading 
collieries in Staffordsbire—on the West Bromwich side of the 
d strict—and on mentioning the matter of steel girders, both the 
consulting and the certificated engineer expressed themselves as 
highly satisfied with their experience of the material, but, contrary 
to the testimony given last week in the Potteries, they excused a 
more rapid adoption on the score of cost, At this colliery steel 
girders, of 7ft. Gin. and 9ft, 6in, lengths, and averaging 75 lb. to 


the yard, were being put in, 

The proposal to reduce the yoy of the Coventry Machinists 
Company from £100,000 to £61,000 has been carried out, At an 
extraordinary meeting of the ee since my last, the directors 
proposal in this connection was adopted, an amendment that the 
suggestion be referred back to the board for further consideration 
being lost. The schemefinvolves the cancelling of capital which 
has been lost, or is unrepresented by available aseets to the extent 
of £5 103, per share upon each of the ordinary sbharer, The 
nominal amount of this capital will be reduced from £10 down to 
£4 10s. per share. 

The agitation daring the last two or three years in eeveral of the 
Black Country and surrounding towns with regard to the use of 
steam on the South Staffordshire Tramways appears likely to euc- 
cced. From time to time the period allowed for the substitution 
of some improved method of traction has been extended ; and a 
fortnight ego the last of these extensions expired. As the result 
cf one more appeal to the Board of Trade, the licence has been 
further extended to the end of the year, and it is rumoured that 
this extension has been obtained with the consent of the local 
authorities on the distinct understanding that this is to be the 
final extension, It is stated that unless the tramway company 
have a rew system in operation, or an improved scheme ready for 
adoption, by the close of the present year, the licence for the use 
of steam on the lines will be withdrawn. 

Last year’s working of the Birmingham and Midland steam tram- 
ways has resulted in a surplus of £4537. This sum is, how- 





ever, reduced to when debenture interest is deducted. 
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is 21000 to the good from last year, and at the annual meet- 
at Sa ham on Wednesday a 5 per cent. cumulative divi- 
dend was dec erence shares, 2 per cent. on the 
ordinary capital, was ordered to go forward. ‘The 
directors considered the results fairly satisfactory and called 
attention to the improved receipts. @ engine miles run durin 
the year had been 370,373, and the number of passengers coctiel 
approximately 5,286,608, These res as com with the 
previous year show an increase of 118,395 miles and 1,036,265 

rs, The company now own 21 engines. 

Preparations are made to introduce electric traction on 
the North Staffordshire line of tramways which serves the 
Potteries. The system favoured by the local authorities is that 
employed at Havre, and a deputation of about twenty, inclading 
the mayors of Stoke-on-Trent and Longton, and representatives of 
the Hanley and Burslem Town Councils, and of other local govern- 
ing bodies in the Potteries, have just visited Havre to inspect the 
system in operation. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—The tendency on the part of buyers and consumers 
to hold back from _placi: ‘urther orders, to which I referred last 
week, has received addi strength from the drop in warrants 
during the last few days. Although this fluctuation in prices is 
confined almost entirely to speculative pig iron, and in no way 
affecta the position of makers, consumers to a large extent are 
influenced, and as they are mostly well cove by present 
requirements, there is increasing hesitation about buying 
at the full eo that makers are now asking. The proba- 
bility is that there may be a spell of comparative quietude 
as regards new business, makers in the meantime being con- 
tent to work mainly on the contracts that they have on their 
books, which are sufficient to keep them fully going for the next 
two or three months, with consumers taking the iron they have 
already bought, and for the most part wai the course of events 
before placing er orders, In the meantime, odd lots of iron 
in second hands may possibly be picked up at lower prices, but 
makers generally are in too strong a position for any giving way on 


their part to be at all likely ; and in many cases they prefer not 
com po themselves to any heavy e ment, as they have a 
strong belief that it is much more probable that prices will be con- 


siderably higher than any lower. Atany rate, for pig and finished 
iron, makers with few exceptions would rather take their chance 
in the market than contract forward at all heavily, even at full 
current rates, 

The Manchester Iron ~~ on Tuesday brought together 
about an average attendance. Business, however, in pig iron was 
generally slow, there being a disinclination on the part of buyers 
to place out orders at the current makers’ quotations. Makers, 
however, were very firm, and, so far as they were concerned, there 
was no ~~ whatever upon the fp they were quoting 
last week. For Lancashire foundry pig iron makers were not 
quoting under 45s, 6d., less 24, delivered Manchester, and did not 
care about ing more than com sya Ae ge quantities at 
this figure. District brands were about as quoted, Lincoln- 
shire averaging 40s, 6d. for forge to 42s, 6d. for foundry, and 
Derbyshire foundry ranging from 45s, 6d. to 47s. 6d., net cash, 
delivered Manchester, with makers not at all anxious about selling 
at these figures. Outside brands are somewhat i lar, owing to 
the underselling here and there with iron held in second hands, 
The general quotations for good foundry Middlesbrough remain, 
however, at about 47s, 4d. to 47s. 10d., net cash, delivered Man- 
chester, with Scotch makers also very firm at their full rates, but 
peor op in some instances preferred to book orders at under 
makers 

The position in the finished iron trade becomes gradually 
stronger, makers reporting a fair weight of business at the recent 
advance, and in most cases they are well sold over the next two or 
three months. Here and there er advances were being quoted, 
Lancashi now rap from £5 7s. 6d. to £5 10s., with 
£5 10s, the minimum for North Staffordshire bars, and this only 
taken for immediate specification, 23. 6d. more being quoted for 
contracts, whilst sheets are strong at from £7 7s. 6d to £7 12s. 6d., 
and hoop makers firm at £6 for random to £6 5s. for special cut 
lengths, delivered Manchester district, with a moderate business 
doing at these figures. 

In the steel trade a steady tone prevails, with prices well 
maintained, hematites averaging 57s. to 58s., less 24, for good 
perso Ag steel billets £4 5s, for qualities, and boiler 
plates £6 7s, 6d. to £6 10s, delivered in this district, 

No material change is noticeable in the metal market, either as 
regards the business doing or the quoted prices, which remain at 
——om 

nerally out the engineering industries steadily increas- 
ing activity is Bo resen Tool makers are now in most an fairly 
off for work, boilermakers as a rule are in a tolerably satisfactory 
position as regards orders on their books, and there are some 
moderately large locomotive inquiries on the market, a portion of 
which it is hoped will result in orders for this district. Stationary 
engine builders continue well engaged, and machinists throughout 
the district are well off for work for some time to come, ith 
regard to the shipbuilding industry, a considerable t 





THE ENGINEER 


to prevent friction or lation, One feature of the specially- 
designed breeching, which connects up the four lengths of ordinary 
hose, is an arrangement of very — automatic drop valves in 
each of the four connections, and which are opened and closed by 
the pressure of the water. By this arrangement, in the event of 
one length of hose bursting and the pressure from that icular 
length ceasing, the back- from the large length of hose 
automatically closes the valve, and the continued delivery of water 
from the three other small hose pipes is in no way interfered 
with, or by simply stopping the delivery from any number of the 
four connected ordinary hose pipes the current can be instan- 
taneously reduced, as required, or any length of hose can be dis- 
connected without interfering with the operation of the other 


lengths connected up to the breeching. 

n improved design of metal saw, suitable for general engineers, 
machinists, and boilermakers, is being introdaced Wd <essrs, 
Atkinson and Leather, of Ardwick, Manchester. This machine, 


which is specially adapted for cutting the smaller sized sections of 
iron and steel used for bridge and iron roof building, consists of acast 
iron table or bed, mounted on feet to a convenient working height, 
T slots being provided for the work. The saw blade, 
which is 15in, diameter, is fitted on steel spindles, with gun-metal 
worm wheel, worm, and steel shafts, and the lever frame, which 
swings on dead centre bushes, has an adjustable feed when cutting 
thin metal. The saw will cut iron and steel up to 4in. round or 
square bars, 9in. by 4in. angle, channel, or er sections, and 
when once the work is set very little attention is required. 

The coal trade remains without appreciable improvement, the 
demand for all descriptions being very slow, with pits working 
short time, and supplies plentiful, whilst prices show no indication 
of any immediate upward move. House coals are here and there 
meeting with a better sale, but there is not as yet anything like 
the demand for winter requirements which usually comes forward 
at this time of the year, the summerlike weather no doubt acti 
as a check upon buying of any weight. Prices are unchanged, 
and no advance is at present in contemplation. Steam and forge 
coals continue a drug upon the market, any increased inquiry for 
ironmaking purposes not having as yet made itself felt upon the 
large supplies offering in the market, and prices are as low as ever. 
At the pit mouth best Wigan Arley averages 10s, to 103. 6d., Pem- 
berton four foot 8s. 6d. to 9a., common house coals 7s, to 7s, 6d., 
and steam and forge coals 6s, to 6s. 6d. per ton. Engine fuel is 
rather more plentiful, and supplies are ample to meet all require- 
ments, with prices about as last quoted, averaging 3s, and 3s, 6d. 
for common to 4s, 6d. and 5s, for best qualities at the pit mouth. 

In the shipping trade business continues slow, with ordinary 
steam coal averaging about 7s. and 7s, 3d., delivered at the 
Garston Docks or the = Level, a 

Barrow.—There is still a firm tone the hematite market, 
although orders are not as plentiful es they have been. Makers 
are fairly sold forward, and even with an increased output are able 
to sell all the iron they can produce, There is, however, the fact 
to face that sales are of a tive character to a large extent. 

There has been a farther increase in warrant stocks of 3940 tons 
during the week, making the increase since the inning of the 
year 76,913 tons, and leaving stocks in hand at 247,391 tons. 

Prices are easier at 49s, net cash sellers, 1d. less buyers, and 
makers who have any iron to sell are quoting warrant prices, 

The steel trade is quiet, and none of the orders in the market 
are coming to this district, inasmuch as the works at Barrow are 
still closed. Mr. J. M. White, the manager of the Barrow Steel 
Works, and Mr. Egerton, one of the directors, left with the 
s.8. Etruria on Saturday for America for a six weeks’ stay, and 
there is no hope of the works resuming operations for the rest of 


ear. 

Shipbuilders are short of orders, and are gradually reducing the 
staff on the shipbuilding side, but in the game. department 
there is a very brisk trade, and overtime is being worked. 

Shipments of pig iron show a marked decrease from West Coast 
ports, The exports of pig iron during last week reached 3340 tons, 
and of aos a tons, a with ee _ and 13,209 tons 
respectively in the corresponding week 0’ ear, making a 
decrease of 4055 tons of pig iron, and of 9398 tons of steel. 
The shipments to date this year have totalled up to 216,700 tons of 
pig iron, and 277,951 tons of steel, compared with 264,026 tons of 

ig iron, and 303,248 tons of steel in the corresponding period of 
— a decrease of 47,326 tons of pig iron, and 25,297 tons of 
steel, 








THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 

THE collieries in the South Yorkshire district have been fairly 
well employed during the last week, all the holidays being over 
and the men having once more gone seriously to work. Little 
improvement has been made in the number of days worked, but 
it is expected that there will be an advance when the consumers 
— ying in stocks for the winter. House coal has been in 
rather limited request during the past seven days, owing to the 
warm weather prevailing. The metropolis is taking but an average 
tonnage, both in Silkstone and Barnsley house coal, notwithstand- 
ing the period of the year. The eastern counties are doing more 
business, especially in gas coal, for which a better price can now 
be obtai Local markets are not taking large supplies of 





of new work has recently come forward on the Birkenhead 
side of the Mersey, both in connection with Government and com- 
mercial work, and the outlook is decidedly better than it has been 
for a long time past. On the Liverpool side, however, both the 
marine engineering and shipbuilding industries remain in anything 
but a satisfactory position. 

Some very good results have been secured with an im- 
proved form of metallic packing which Messrs. Lancaster 
and Tonge, of Pendl after protracted experiments with 
regard to the most suitable composition for the metal 
rings and the requisite tension for the springs, have recently 
been supplying to works in this district. is packing consists 
simply of two segmental rings of white metal, which are encircled 
by a spring pressing them firmly to the rod of the piston, The 
white metal rings are divided into four ente, two of which 
are pressed to the rod, the others simply acting to keep the 
joint tight, and one feature of the arrangement is that it dis- 
penses with the number of small springs which have been an 
objectionable feature in some other metallic packing. In addition 
to kee; the packing tight on the rod, every possible variety 
of motion is allowed for in the event of the rod getting out of 
line, and this is provided by a ball joint and slide plate, the 
pecking pressed tight against this by springs on the oppo- 
site side, and the whole of the packing is enclosed in a strong 
steam-tight case, and secured in position by the gland stud. 

The policy of the Manchester Fire Brigade in dealing with a fire 
has been for years past to creep up under the smoke, with an ordi- 
nary hose, to as near a point as possible to the actual seat of the 
fire, and attack it there before it has a chance of assuming 
dangerous proportions. With many of the fire brigades, 
however, the policy now in favour — which has apparently 
been copied from America — is to bring as large a volume 
of water as ble to bear upon the fire at one spot and to thus 
drown it out, in preference to attacking it from various positions 
with the ordinary sized hose generally in use, In order to meet 
this othe a ng several very ingenious arrangements have been 
de + The most notable is the American teleseopic water tower, 
but this is much too ex ve an —_ for an ordinary fire 
brigade, and amo other cheaper devices for effecting the same 
B I was shown the other day an ingenious breeching 
5 ed by Messrs, John Morris and Son, of Pendleton, for con- 
which the four com are poured in one volume 

the fire, The large | of hose is 


and 4in. 





up four ordinary hose pipes to one large hose, from 
a 
dlameter, and manufactured 


80ft. a 
canvas, with an india-rubber lining 


household coal. Prices have not increased as yet, although the 
owners are trying to get an advance, quotations having been very 
low for some time. Silkstone coal is quoted at 7s. 9d. to 9s.; 
secondary —_— 7s. to 7s, 6d. Barnsley house coal can still 
be had at from 7s. to 7s. 9d., while Flockton is at 7s. to 7s. 34. 
per ton, and thin seam coal at 6s. to 6s. 6d. per ton at the pite. 
Notwithstanding the fact that the export season is beginning to 
fall off, the demand for steam coal is very well maintained. Hull 
is still taking a heavy tonnage from the leading thick seam pits, 
chiefly for shipment. Only a moderate business is done with Goole, 
while the exportation of South Yorkshire hards is well up to the 
average. Prices have not advanced, steam can at 
present be bonght at 6s, 9d. to 7s. 3d., whilst Parkgate and similar 
sorts is at 63, to 6s, 3d. per ton in quantities at the pits. Railway 
companies are taking a good [tonnage of locomotive fuel on 
contract account, but it is sold at a price—6s. 6d. to 6s, 9d.—which 
leaves very little profit for the coalowner. An increased request is 
being made for gas coal and better prices are obtained. There are 
a few contracts in the market for the supply of gas fuel, and with 
the present plentiful supply of coal a aa deal of interest is being 
felt as to the result of the tenders sent in. Manufacturing fuel is 
in larger demand, chiefly from Lancashire, while prices rule low 
on account of the supplies being still in excess of requirements, 
Good slack is at 4s. to 5s., ordinary pit slack makes 2s, 34. to 
23, 6d., and smudge commands no more than ls, per ton at the 
pits. Rather a depressed feeling prevails in the coke trade. 
During the early part of this week a larger tonnage than usual 
was sent away, = the irregularity of the train service 
during the previous—Doncaster race—week. Derbyshire is only 
taking a moderate supply. A similar remark applies to the 
request from North Lincolnshire. Prices for coke stand at 
8s, to 9s. per ton ; inferior qualities can be obtained at 6s. 9d. to 


7s, per ton, 
The fall in the —— market, referred to last week, has had 
little effect upon legitimate business, and the general revival of 
— is -_ t) —— en Beer sare remain os ~» pan 
rather weaker, if anything—bu every expectation of a steady 
rise within a short ae. At Parkgate a blast furnace has been 
restarted, and there are anticipations of a similar improvement in 
other parts of the district. Considerable orders in marine and 
railway material continue to be booked. 

A large amount of railway and marine material is at present 
base Baer for the Indian market, as well as largely for Japan, 
the tine Republic, Chili, and South Africa, The Chilians are 


taking freely in material for the construction of locomotives, In ! being 
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the South American markets the United States locomotive engine 
builders are keen competitors, and are reported to be at preserit 
particularly attive. The Japanese Government, who have jast 
decided upon very extensive additions to their fleet, are ordering 
other materials besides railway and marine. A good line has been 
placed in Sheffield, through a London house, for the Japanese 
Government ; it is for 600 pairs of vices. This order, Teaching a 
weight of close upon thirty tons, is the largest ever received in that 
class of goods in the Sheffield district, but the facilities of the firm 
will enable them to — it in a few weeks. Although it is a 
matter of local regret that cycle manufacture was not made, as it 
ought to have been, a Sheffield speciality, most of the parts, 
including the steel rims required in the production of bicycles 

tricycles, are produced by Sheffield firms, At present a large 
amount of work is being done on that account, the chief demand 
being for steel wire for bicycle spokes, steel for steel rims, and 
similar materials, It was mentioned some time ago that makersin 
the United States were pushing wood rims into the market, and at 
one time they were thought to have a considerable chance of 
success, A different idea now prevails, as the merchants find it 
difficult to believe that the same trustworthiness can be found in 
rims of wood as of steel. An exceptionally gratifying feature of 
local trade during the last fortnight has been the increased 
demand for corve wheels, axles, and colliery stores generally. 
This would seem to imply that coalowners are preparing to meet a 


larger demand. There could be no more satisfactory change than 
this, not only on behalf of the coal trade gene’ , but of all 
concerned in the production of colliery specialities, e improve- 


ment formerly noted in the file trade has been maintained since 
the opening quarter of the year. The activity extends both to 
the home and distant markets. The inquiry is about equally 
divided nema ye - ——- —_ - ag” houses 
which make a speciality of the machinery employed in the = 
duction of files and other tools are very busy. In some of Mhe 
engineering establishments there is a decided improvement in the 

roduction, and night work has been given in several instances, 
This, however, is not at all general, although every inquiry brings 
out the reply that things are looking up in nearly all departmente, 

There is little change to report in the cutlery, silver, and electro- 
plating trades, The tendency continues to concentrate business 
in the larger establishments, in which work is now commencing in 
ag ities for the forthcoming Christmas and New Year trade. 

. William T. Wheatley, Eclipse Works, Boston-street, cutlery 
manufacturer, Sheffield, is reviving the agitation over a national 
trade mark, 

Two Japanese officials from the Technical School, Tokyo, Japan, 
visited Sheffield this week. An urgent request has come from the 
Japanese Government for the admission of Japanese students to 
the school, but the committee do not see their way to admit an 
other thar British subjects. Ina conversation which I had wi! 
the two Japanese gentlemen, it appears that a very heavy amount 
of work in military, marine, railway, cable wire, steel, and tools of 
all descriptions may be looked for from Japan for some time to 
come, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
A VERY satisfactory tone pervades the iron and allied in- 
dustries, and almost everybody appears to believe in the reality 


.of the revival, notwithstanding that theiron marketis quieter than 


it bas been for six weeks But 5 tive business has been 
checked, and the market is more rul 2 legitimate buying and 
selling. The most favourable f is the decided improvement 
that is showing itself in the finished iron and steel trades. As 
long as the brisker state of affairs was confined to the pig iron 
trade, people would not believe in the genuine character of 
the Solel for they held that the activity could not be 
kept if business did not improve with those who consumed 
the pig iron. Now the consumers are experiencing better 
times, and the prospects must be regarded as encouraging in all 
respects. Some of the pig iron makers in this district are so san- 
guine of a good time next year that they are arranging contracts 
for the supply of their materials covering the whole of the year, 
and have . ~~ upon prices in excess of those now ruling for early 
delivery. One pig iron maker has bought over 120,000 tons of 
coke to be delivered over next year, at 13s. 3d. per ton, at his 
works, This is 1s, a ton above the price that has ruled for the 
greater part of the year. Consumersare readily paying 12s, 9d. for 
prompt, and 13s, for delivery over the first quarter of 1896. In the 
same way foreign ore has been —_ for delivery over the whole of 
next year, and what is strange is that sellers will accept so small a 
premium on the yo price, more especially as there is likely to be 
a large demand for Spanish ore on United States account, as native 
supplies will probably be inadequate. Inquiries for steamers to 
convey the ore across the Atlantic have been numerous, and the 
prospects are that the Spanish ore people will have an extra brisk 
time. It is thus not easy to explain why some of them should 
bind themselves so far forward. Rubio ore, which has long been 
delivered at Tees wharves at 12s, 3d. per ton, has been sold at 
12s, 6d. for delivery over the whole of next year, and some are 
now quoting 12s. 9d. 

Only a small business has this week been done in pig iron, and 
the warrant market has been quiet, owing to the likelihood that 
there was of a strike at the shipyards on the Clyde, where the 
men put in a claim foradvanced wages, The check to the advance 
in warrant prices is not regarded as a bad thing, for there is no 
doubt that the quotations were rushing up too fast—the actual 
state of trade never justified any such advances. Pig iron makers 
in this district are well supplied with contracts, and show no 
anxiety to sell, while merchants are equally averse to pressing for 
orders, and they compete less with makers than for years, As a 
matter of fact, they take as rosy a view of the future as the makers 
themselves. A large proportion of this week’s business in No, 3 
Cleveland G.M.B. pig iron has been done at 383, 3d. for prompt 
f.0.b. delivery, but since Wednesday, 38s. 6d. has been the figure, 
and practically none has been obtainable at less, either from 
first or second hands. No. 1 Cleveland pig iron has been sold at 
33s. 31., but is now fully 393. 6d., a poor price compared with that 
of No, 3, but that is dus to the fact that this quality is going out 
of fashion with consumers of pig iron, as they can do equally well 
with No. 3. The quotations for the commoner descriptions of 
Cleveland pig are well maintained, No. 4 foundry at 36s. 9d., grey 
forge at 35s, 9d., and white at 35s. It is calculated that the stocks 
of Cleveland pig iron this month will show a slight decrease, but 
the stock in Connal’s stores has increased 3831 tons, the quantity 
held there on Wednesday night being 135 590 tons, but after the 
amount of speculative buying that there has been, this increase in 
the public stores is only what might be looked for. Makers of 
East Coast hematite pig iron have been selling M. Nos. at 46s, 3d., 
but now their lowest figure for early delivery is 463. 6d. Pig iron 
shipments are well kept up, and are above the average for 
September ; up to Wednesday night they reached 82,269 tons, as 
compared with 80,763 tons last month, and 57,498 tons in 
September, 1894, 

Both for steel and finished iron a good demand exists, and the 
revival in them is unquestioned. Especially has the improvement 
been pronounced in the steel rail trade, the makers reporting that 
for heavy steel rails they are now able to get 20s. a ton more than 
would be given in the early part of this year. Business has been 
done at £4 5s. per ton at works, and that is what is being quoted. 
It is several years since the railmakers were so well supplied with 
work. Inquiries are still received from the United States, where 
it is reported the railmakers are very fall of work. A leading 
official of one of our chief railmaking firms has been sent out to 
the United States, and it is stated that this is with a view to his 
negotiating for some of the rail orders, At the same time he will 
visit some of the principal works, where such large outputs are 
reported, 
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At Carnegie’s works at Pittsburg, the American papers report 
that some of the blast furnaces are now producing 3000 tons 
weekly of pig iron, a record which far surpasses the best of our 
hematite furnaces, 1200 to 1500 tons being as much as our makers 
calculateon. It is true that the Americans use a 60 per cent. ore, 
against our 50 per cent., and further use a 101b. of blast, 
or double that of our works, but that would hardly account for 
such enormous makes. The demand for steel billets is increasing, 
and there has been an aggregate advance in prices recently of 103. 
per ton. Steel ship-plates are very firm at £5 to £5 2s. 61,, and 
steel ship angles at £4 17s. 61., both less 24 per cent. and f.o.t. 
Finished iron manufacturers give encouraging reports at last 
regarding their positions and prcspects, especially the plate 
makers, who are profiting by the activity in shipbuilding. Though 
so few iron veasels are being built, yet it is necessary to construct 
certain parts of steel vessels of iron—parts more particularly liable 
to corrosion. Iron ship-plates are about £4 17s. 6d., less 24 per 
cant ff.o.t. Common iron bars are firm at £4 17s. 6d., less 24 per 
cent. f.o.t. 

The shipbuilders are well occupied on the whole, but fresh orders 
just now are few in this district. Still, most builders look for an 
active time next year, wheih r the expected orders from Japan and 
China are received or not. Builders on the Tees are scarcely as 
well situated as those on the Tyne and Wear. There is not a 
great deal doing in the way of ship repairing, but that is not 
unusual in the summer and autumn, when the shipping trade is 
most active. More work may b> looked for when the navigation 
season closes. The dispute in the engineering industry in the 
Tees-side district with respect to the question of overtime is still 
unsettled, and the men refuse to work overtime until it is. All 
that the Tees-side firms are endeavouring to bring about is to esta- 
blish the same rule with regard to overtime that is prevalent in the 
other parts of the North of England, and which rnle was agreed 
upon elsewhere as far back as 1891. The rule is that overtime 
shall not begin to count until a fall week’s work of fifty-three hours 
has been completed. The Tees-side firms were not members of the 
North-East Coast Employers’ Association when the arrangement 
was made, and they did not enforce it. Now, when they want to 
bring themselves into line with their fellow employers, the men 
object, using the old argument that each day should stand by itself, 
and that overtime should count after 94 hours worked in any ore 
day. The Associated Employers of the North-East Coast having 
been appealed to by the Tees-side firms, could do no other than 
take their case up. The Association has endeavoured to meet the 
representatives of the Amalgamated Society of not, aroma so that 
a settlement might be arrived at. But the society have taken the 
strange course of refusing to meet the employers to discuss the 
disputed point, and there the matter rests, 

The Sunderland Railway Facilities Committee have had an 
interview with the Board of Trade respecting the inadequate and 
inconvenient accommodation at the central station, and they also 
directed the attention of the authorities to the passenger fares and 
railway rates. Their report is not yet made public, but will be 
presented to the Town Council next week. They will not relax 
their efforts to get better treatment from the North-Eastern 
Railway Company. 

The new piers at the mouth of the Tyne are to be opened in 
November, and an effort has been made to get the Marquis of 
Salisbury to perform the function of formally declaring the piers 
open, but, unfortunately, he is not in a position to be present. 
An invitation is to be sent to the Right Hon. G. J. Goschen, First 
Lord of the Admiralty. 

The coal trade is improving, so far as regards gas and manu- 
facturing coal ; but is becoming quieter in the steam coal branch, 
with easier prices. The falling-off in business in steam coal occurs 
earlier in the autumn than usual, and some of the Northumberland 
pits are now irregularly employed. Gas coal pits in Durham, on 
the contrary, are working more fully, and prices are stiffer. The 
Newcastle and Gateshead Gas Company has agreed to pay 6s. 6d. 
per ton delivered for 70,000 tons of gas coals, but has further 
orders to give out. ‘Che claim of the Durham coalowners fora 
74 per cent. reduction of wages was before the Conciliation Board 
at York on Monday, Lord Davey, the arbitrator, being present. 
The case of the employers was argued by Sir David Dale, and that 
of the men by Mr, John Wilson, M.P. The meeting was private, 
and was adjourned till Friday of next week. Byers Green Low 
Main Pit, which his been idle since the strike of 1892, is to be 
re-started, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been depressed this week in consequence 
of the threatening aspect of the wages question in the shipbuild- 
ing trade. Prices of warrants have relapsed still further. Busi- 
ness was done in Scotch warrants at 463. 114d. cash, showing a 
decline of fully 2s. per ton from the best prices of a few weeks ago. 
Cleveland warrants have sold at 383. 1d., and Cumberland hema- 
tite 483. 10d., while Middlesbrough hematite is quoted 463. 3d. per 
ton. Consumers of the raw material are rather pleased than other- 
wise that the upward movement in prices has been checked. The 
advance was not sufficiently responded to in finished iron to admit 
of adequate values being obtained, and the rise in pig iron accord- 
ingly was a serious embarrassment to the makers, To many specu- 
lators, the backward turn in the market has proved a great 
disappointment. On the other hand, it has been a relief to the 
* bears,” who must have lost considerably of late in endeavouring 
to keep their position. 

There are seventy-six furnaces in blast in Scotland, and cf these 
fifty are producing ordinary, twenty-one hematite, and five basic 
iron. The output continues very steady in amount, and there has 
been a tendency to extend the make of ordinary pig iron ; this 
being, indeed, a natural consequence of the active demand and the 
comparatively good prices paid for this class of iron, 

The following are the current prices of makers’ pig iron :— 
G.M.B., f.0.b, at Glasgow, No. 1, 49s.; No. 3, 47s. ; Carnbroe, 
No. 1, 493. 6d.; No. 8, 483; Clyde, No. 1, 523; No, 3, 
483, 6d.; Gartsherrie, Calder, and Summerlee, Nos, 1, 533.; 
Nos. 8, 49s.; Coltness, No. 1, 55s.; No. 3, 50s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 52s.; No. 3, 47s. 6d.; Eglinton, No. 1, 50s. ; 
No. 3, 48s. ; Dalmelli m at Ayr, No. 1, 49s.; No. 3, 47s.; 
Shotts at Leith, No. i, 54s.; No. 3, 50s.; Carron, at Grange- 
month, No, 1, 54s. 6d.; No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6824 tons against 3569 in the corresponding week of 
last year. Of the total there was despatched to Holland 1040 
tons, Canada 100, South America 330, India 60, Australia 248, 
France 30, Italy 110, Germany 190, Belgium 30, Spain and Por- 
tugal 56, China and Japan 150, other countries 360, the coastwise 
shipment being 4120 tons. There has been rather more demand 
for pig iron from South America, but the promised demand from 
the United States has not yet set in. Since the beginning of the 
present year only 1425 tons of S-ctch pig iron have been sent to 
the States, and in the same period of last year the quantity was 
1585 tons. Australia has been taking more pig iron, and so have 
Italy and Germany; but in neither of these instances are the 
increases of much importance, 

There is a slightly better feeling in the coal trade, It is 
poticeable that in Ayrshire the volume of the trade has at length 
become normal, there being now a complete recovery from the 
effects of last year’s prolonged strike. Prices have a firmer 
tendency in that district, and the miners are obtaining constant 
employment. The demand for the better qualities of coal is par- 
ticularly good. Business has been very dull in Fifesbire for some 
time, and although the week’s shipments from Fife ports show a 
marked improvement on late weeks, it is reported that at some of 

the collieries the men have not had more than half time. Ship- 
.ping prices in Fife have relapsed about 3d. per ton since July. tn 
the Glasgow district there is a better demand for some qualities 





of coal, but it does not — that on the whole the trade has 
actually improved. Some important contracts are being arranged, 
including about 100,000 tons for Glasgow gas works, of which by 
far the greater quantity will be splint coals. The prices, f.o.b. at 
Glasgow, are: Main, 63.; splint, 6s. 6d.; ell, 6s, 9d. to 7e.; and 
steam, 7s. 64. to 7s. 9d. per ton. 

Reports concerning the malleable iron industry are fairly satis- 
factory, and the steel trade continues busy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE steam coal trade last week at Cardiff was rather slack, but 
prices have been firmly maintained, as the falling off in exports was 
simply owing to the fogs in the Bristol Channel delaying the arrival 
of tonnage. This was freely discussed on ’Change this week, 
and a busy week or two anticipated that would coon 
make up the lessened total. So far the promise is bein 
fulfilled, and a Jarge number of clearances have been made, i 
some exceptionally cargoes sent to Rio de Janeiro, 
Cape De Verde, Port Said, Malta, and Cape Town. Latest prices 
at Cardiff are best steam 10s, 3d. to 103. 6d., seconds 93, 9d. to 
103. 3d., drys from 9s, 3d. to 93. 64., best Monmouthshire 8s, 64, 
to 83. 9d., seconds 8s, to 8s. 3d., bast small steam 4s, 9d. to 53. 
seconds 43, 34. to 4s, 6d., drys 33, 9d. to 4s, Ia the house coal 
trade the slight improvement I have recorded cf late has b3en 
maintained. Present business has shown an adyance of 3d. per ton, 
and where future delivery is concerned, still more is required. The 
closing prices mid-wesk were as follows :—Cardiff, best coal 103., 
No. 3 Rhondda 93. 6d. to 93. 9d., brush 7s, 64, to 73, 94., small 63, 
to 6s. 3d., No. 2 Rhondda 7s. to 7s. 3d., through 6%, to 6s. 31, 
small 43. to 4s. 34. Swansea coal trade is fairly good. 

A little falling off has taken place in patent fuel at Cardiff, but 
at Swansea business is brisk. Last week Italy took over 6000 tons, 
The change for the better which has begun to characterise the 
iron and steel trades has not been without a slight influence on 
coke. Prices at Cardiff this week ranged from 123. to 13s. 6d. 
furnace, and foundry from 153. to 19a. 

At Swansea this week the following quotations were posted. Pig 
iron, Glasgow, about 47s., or a reduction of 1s. ld, during the 
week ; Middlesbrough No, 3, 383. prompt; hematite, 463, 3d. ; 
Welsh bars, £5 53. to £5 103, ; sheet iron, £5 53. to £6 53, ; steel, 
£5 153. to £6 53, ; steel rails, heavy, £3 17s. to £4; light, £4 103, 
to £5 10s. 

It will be seen that steel rails are moving, and those who have 
been able to place at the lower figures are to be congratulated. 
The tendency both in rails and bars is upwards. Bessemer steel 
bars last quotations, £3 183, to £4; Siemens best, £4 to £4 2s. 6d., 
all delivered in district, cash less 24. In tin-plates the turn of the 
corner appears to be coming at length. It is now admitted that 
buyers in the States have advanced their limit 14d. to 3d. per box ; 
bat Welsh makers say this is too small considering the advance in 
bars, and so business has been somewhat restricted. Closing prices 
were: Bessemer, 93. 9d. to 103. 3d.; Siemens, 103, to 103, 6d. 
Ternes per double box, 28 by 20c., 183. 64., 193. 64, to 21s. 6d.; 
best charcoal, 12s, 94. to 133, Block tin is at £64 15s. to £64 17s. 6d. 

Oa ’Change, Swansea, people meet with very opposite views. 
One is to the effect that the improvement will not be a long one, 
another finds its ablest advocate in Mr. Arthur Gilberton, who is 
reported to have stated, that news of the most hopeful character 
for the welfare of the district had been cabled from America, to 
the effect that the advancing tendency of billets continues, and 
that they are now at 27 dols. He predicts a rosy future 
for the Welsh tin- plate works. List week business was 
not quite so brisk at Swansea, the shipment being limited to 
58,094 boxes, and receipts from works 65,455 boxes. This must 
not be taken as encouraging buyers to hold back. Stocks are now 
so low—139,915 boxes—that any week they may be swept clear. 
In the Llanelly district the feared complication has not yet turned 
up. At Briton Ferry there was a stoppage of the Gwalia Mills, 
owing to non-arrival of steel bars from Blaenavon, due, it was 
stated, to some labour difficulty at the Blaenavon Steel Works. 

I am glad to report a meeting held by the Steelmakers’ Sliding 
Scale Committee, as the proceedings confirm the improved tone of 
trade. 

The joint committee was held at Abergavenny on Saturday. The 
new scale is to date from the Ist of September, and to remain in 
force six months certain, at the expiration of which time it is to 
become terminable by six months’ notice on either side, such notice 
to date from the lst of March or lst September. At the close of 
the meeting it was stated that the employers’ representatives 
decided forthwith to advance the prices of their finished material. 
It was also stated that steel in America had advanced from 253, to 
403,, and that rails in Wales are now advanced at least 10s. per 
ton. In the face of this it was added that the time had come fora 
substantial increase in tin-plate bars. 

The last turnpike in Wales, that of Shrewsbury and Holyhead, 
which has been retained by a special Act of 1870, is to disappear in 
November, Lively proceedings characterised the ‘annual meeting 
of the International Colliery Co, on Saturday last, Cardiff, but 
after a good deal of cross fire of questions and comments, the 
report was adopted, no dividend. The chairman, Mr, Tudor 
Crawshay, was re-elected, and Mr, D. Williams chosen as director 
in place of Mr. Thos. Cory resigned. 

ales has been excited by various railway movements of late. 
It is rumoured that amongst the next batch of railway bills will 
be one which will show that Barry still means business, and will 
make an effort to get into touch with the eastern coalfield. 
Another that the light railway principle will be brought 
into operation in Gower, and a third that the old scheme 
of another railway to London is being renewed. This is to be in 
connection with the Rhondda Valley, Newport, and over the 
Ssvern into Gloucestershire. The project in connection with this 
line is suggested, a line from Newport across the moors to Cardiff, 
then to Barry, to Bridgend, next Port Talbot, and Briton Ferry, 
and by the Rhondda and Swansea Railway be linked to Swansea. 
In addition to other projects, which are soon to engage the well- 
known counsel on Railway Bills, there has been a good deal of 
discussion of late in Cardiff, in bringing the water way of the 
Savern to the Midlands more into work, and energetic action is 





promised. 

It is contended that by the development and extension of the 
Savern waterway it could be made the principal distributing centre 
for the Midlande, ; 

The L'aneJly Harbour improvements were egain brought pro- 
minently forward this week by the annual visit of the commissioners 


to the training wall from Penclawdd to the estuary. The bank 
was found to be in splendid condition. A fine channel over 10ft. 
deep in places runs along the bank even at dead low water. The 
engineer, Mr. Fowler, expressed his satisfaction at the condition of 
thin 

The. usual outcome of a trade dispute, an aseault case, has just 
varied the annals of the Cardiff fitters’ strike on the Taff Vale 
Railway. The prisoner was discharged with a caution. The con- 
dition of things is very little altered. Mr. Riches has 200 applica- 
tions for the 106 vacancies, but it is rumoured that the fitters are 
getting tired of living on the allowance of 15s, a week when they 
could earn 853, to £2. 

The latest news from the Llanelly district is that a meeting will 
be held on Saturday. The basis now wanted is that of 3ft. 
boxes. It will be deplorable if, on the advent of better times, 
Lianelly is to be again subject to labour troubles, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
ALL the reports that have been coming in upon the week show 





that activity in the iron and steel trades increa sed, while the 
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tendency of prices continues firm, with here and there a rising 
inclination, 

Concerning business on the different iron markets, there have 
been pretty good accounts received from Silesia, in the pig iron 
trade, the demand on the part of local consumers is improvirg 
and that on foreign account has also been much better lately. 
The same may be told of the malleable iron department, and an 
advance in the prices for at least some articles has been propo: ed 
by the leading iron producers. 

A moderate business only continues to be transacted on the 
Austro-Hungarian iron market. In raw, as well asin manufactured 
iron, a very limited demand is coming forward, and a dull tone 
is altogether prevailing. For some articles a downward move in 
prices can be reported. 

French iron business continues, on the whole, without much life 
but up to date a pretty — employment has been maintained 
at the blast furnace works and also at the mills and forges, 
Foreign competition is still very keen, which, together with the 
generally slow demand, has in a number of cases forced makers to 
grant rather large concessions. In Paris, merchant bars are 
officially quoted 140 to 145f, p.t.; girders, 150 to 155f. p.t. 

The position cf the Belgian iron trade is showing a slight im. 
provement, all sorts of manufactured steel meeting wi ‘ood 
request, while pig and malleable iron remain languid. The ary 
ness in rails has n remarkably good during the past months, 
returns just published showing that for the first seven months cf 
present ae 42,922 t. were exported, which is 3794 t. more than 
during the same period of the year before. Quotations remain, on 
the whole, unchanged, sheets only fetching rather higher prices, 
Of forty-three existing blast furnaces, twenty-eight only were in 
blow on the Ist of Ssptembor, twelve producing forge pig, three 
foundry pig, and fourteen basic, Total output of pig iron in 
Belgium was, for August and during the first eight months of 
present year, as under :— 

August. January 1st to September Ist. 
1895. 894, 1895. 1894, 
Ton Tons. 
289,860 .. 
ee « ‘OR «. 
38,440 .. 35,650 .. 259,410 
Total.. 76,260 80,290 617,360 592,740 


The oy coal market continues in a fairly satisfactory state ; 
especially hous3 coal is reported very firm. With regard to the 
business done during the first ssven montbs of the present year, 
import in coal is stated to have been 809,180 t., against 744,685 t. 
for the same period the year before, of which 407,937 t. came from 
Germany, against 390,481 t. last year. Import from England and 
France also shows an increase. Import in coke was 227,128 t., 
against 185,413 t., of which 219,078 t. came from Germany, against 
179,660 t. last year, export from France being only 2000 t. higher 
than last year. Export in coal was for the same period 2,503,044 t., 
against 2,337,326 t. last year; 147,360t. went to Germany, 
against 117,522t. in previous year; to France 1,946,137 t. were 
exported, against 1,834,263 t. in the year before. Export in coke 
amounted to 497,121 t., against 504,879 t., 93,801 t. being sent to 
Germany, against 89,290 t.; to France 217,775 t. were exported, 
against 262,182 t, last year. At one of the collieries in Mar'é- 
mont 300 men have refused to work, demanding higher 68, 

The condition of the Rhenish-Westphalian iron market has 
decidedly changed for the better; buyers are coming forward 
more freely with their orders, and appear to be rather anxious to 
cover their requirements ere a rise in quotations takes place, 
Producers are showing considerable firmness with to prices, 
and being, asa rule, well supplied with new work, do not care to 
commit themselves very far a as better prices are general’ y 
expected to be paid in a week or two. Demand on the pig iron 
market has been very lively, and a rapid decreasing in stocks is 
noticeable. There has also been more inquiry experienced on 
foreign account lately. Prospects are brightening in the 
malleable iron trade. Bars remain in oun request, prices 
being firm and even inclined to move upwards, For steel billets 
M. 1 to 2 p.t. more has been realised last week, The girder 
mills are actively engaged, some of them having sold their 
production up to end of present year. Hoops are likewise in good 
request, and so are plates, prices being firm, though not rising. 
The activity at the sheet mills continues a decidedly satisfactory 
one, quotations slowly moving in an upward direction. Wire and 
wire nails, as well as rivets, are brisk of sale, but unremunerative 
prices have to be accepted. The situation of the foundries and 
machine-factories is, on the whole, unaltered, but there is, if 
anything, an inclination toimprove rather than otherwise, Regular 
activity is going on at the wagon shops, 

Oatput of pig iron in Scue, including Luxemburg, is 
statistically stated to have been for August of present year 
490,985 t., of which 116,866 +. were forge pig and spiegeleisen, 
36,608 t. Bessemer, 259,952 t. basic, and 77,559 t. foundry pig. 
Production in August, 1894, amounted to 489,211 t. ; in July, 1895, 
it was 472,003 t. From January Ist to August 3ist, 1895, 
3,798,352 t, were produced, against 3,615,176 t. for the eame period 
the year before. 

The news that the Chinese Government is seriously contempla- 
ting the laying down of a railway line through China, from Tient- 
sin to Tschin. Kiang, is generally considered as most important for 
Pokioer wath "> et. The — line is a oot ~ b a, 

eking, wi e Yan iang, the principal way for ese 
commerce, The Js arti pats suaterial, which are to bo 
ordered from Earope, would be very heavy, as the line in question 
covers about 1000 kiloms, : 


263 640 
52,800 
276,300 


8. 
37,820 
6,820 


81,000 
6,820 


oa pig ee 
foundry pig .. 
Sar 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 16th. 


Tron and steel brokers have been in telegraphic correspondence 
with buyers in Pennsylvania and farther West regarding the pur- 
chase of pig iron and steel billets. The capacity of home mills avd 
furnaces isexhausted for from four to six months, acondition of things 
never before known, and neverdreamed of as probable, The produc- 
tion of pig iron is more than threefold what it was sixteen months 
ago, viz., over 200,000 tons per week, all of which is under contract, 
some as far as April, 1896. Prices have been moving upward, aod 
even now the best informed in the trade are not pre to sey 
what is likely to happen to-morrow or next week. Plate and 
structural material mills have all the work they can handle at a 
fall advance of 6 dols, to 8 dols. per ton over spring prices. Bar 
mills are crowded, especially in the West. The abundant corn 
crop promises to create a very heavy demand for farm implements. 
Steel billets have advanced at Pittsburgh for early deliveries. 
There are only 32 blast furnaces idle, with a ible production cf 
22,000 tons per week. Our possible capacity is 11,250,000 tons per 
year. Should railroad building be earnestly entered upon, this 
production will be insufficient, and foreign services will be called 
upon, There is much uncertainty in iron and steel circles, acd 
already the building of additional blast fnrnaces is talked of. 
General business is steadily improving in all lines. Gold exports 
are creating nnrest. The gold reserve to-day is 95,000,000, do’s.; 
and the Government, or what passes for Government, is preparicg 
to borrow a large sum of money, 








Tue Round Oak Steet Works.—With reference to our 
description of the Round Oak Steel Works in our issue of Sep- 
tember 13th, Mr. Hatton, general manager of the works, wishes 
us to state that the general arrangement of the steel works was 
adopted under the guidance of Mr. Bernard Dawson, who made all 
plans required and acted as consulting engineer. 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. Blackwood and Gordon have recently 
launched a steel screw steamer, built to the 
order of the Glasgow, Dablin, and London- 
derry Steam Packet Company. Dimensions :— 
Length, 190ft.; breadth, 29ft ; depth, moulded 

-deck, 15ft.; tonnage, 560 tons, 
to quarter , , Bross "ht tase 
The new vessel, which is built to Lloyd’s highest 
class, has been fitted up for the carrying of pas- 
sengers, cattle, and cargo between this coun- 
and various Irish ports, and on leaving 
the ways she was named the Daisy by Miss 
Turnbull, daughter of one of the directors 
Triple-expansion engines will be supplied by the 
builders, with cylinders 15in., 24in., 40in, by 
30in. stroke. 

On Satarday, September 2st, the steam 
trawler Glenroy left the Cleveland dockyard of 
Sir Raylton Dixon and Co., Middlesbrough, for 
the customary trial of machinery, &c. She has 
been built to the order of Messrs, Ellis and John- 
son, Grimsby, for the North Sea fishing trade, 
and is fitted with the most recent improved appli- 
ances for her particular work. Her principal 
dimensions are—Longth, 100ft. 8in.; beam, 
20ft. 5in, ; depth, moulded, Ilft. 8in. Triple 
expansion engines have been fitted by Messrs, 
the North-Eastern Marine Engineering Company, 
of Sunderland, the cylinders being llin., 17in., 
and 30in. by 2lin. stroke, with a large steel 
boiler working at 1601b. pressure, During the 
trials everything worked most satisfactorily, and 

ve satisfaction to all concerned, The vessel is 
commanded by Captain Halvorsen. 

On Tuesday, the 17th inst., the s,s, Mansel 
Victorinoa, a small passenger and cargo steamer, 
built by Messrs. Craig, Taylor, and Co., of the 
Thornaby ge Yard, was taken to sea 
for her trial trip, which proved very successful in 
every way. The engines have been fitted by 
Messrs, Westgarth, English, and Co., Middles- 
brough, and the guaranteed speed of 10 knots 
was rather exceeded, the representatives of the 
owners being highly pleased with the result. The 
dimensions of the vessel are 140ft. by 24ft. by 
9ft, 5in, depth moulded, The builders enter- 
tained their entire staff, with their wives and 
friends, at the trip, numbering upwards of one 
hundred. The vessel left Stockton at seven o'clock 
in the morning, and did not return until about 
11.30 at night. The weather kept fine, although 
there was rather a strong wind blowing, but a 
most enjoyable day was spent, a band of music 
being also in attendance. Both the ship and 
engines have been built under the superintend- 
ence of Mr. John Donald, of Bahia. 

On Wednesday, the 18th inst., there was 
launched from the shipbuilding yard of Messrs, 
Doxford and Sons, Pallion, her Majesty’s ship 
Haughty, which has been built by that firm to 
the order of the English Government. The 
vessel, which is a first-c torpedo boat des- 
troyer, is of the usual design, and is provided 
with engines carable of propelling her through 
the water at a rate bordering upon 30 miles an 
hour, She has been constructed under the 
supervision of the Government surveyors, and 
elaborately fitted with all the latest naval anpli- 
ances. Her dimensions are:—Length, 196ft. ; 
breadth, 19ft.; and depth, 23ft. She will carry 
a crew of 50 hands, all told, and will be armed 
with one 12-pounder quick-firing gun, and five 
6-pounders, She has two set of engines, which 
gives combined 4000-horse power. Upon 
leaving the ways the christening ceremony 
was performed by Miss Greta Doxford, the 
daughter of Mr. W. T. Doxford, M.P. After 
the launch the ony adjourned to the builders’ 
offices, where Mr. W. T. Tasted, M.P., in pro- 
posing the toast of ‘‘ Success to H.M S. Haughty,” 
taid that he hoped the vessel would give such 
satisfaction to the authorities as to cause them to 
send on an order for half a dozen others. 

On Thursday, September 19th, the s,s. Guil- 
larmo Lopez, built z Sir Raylton Dixon and Co., 
Middlesbrough, to the order of Messrs. Hawkes, 
Somerville, and Co., of Liverpool, for friends in 
Habana, left Cleveland dockyard under the com- 
mand of Captain De Egarrola, for the purpose of 
testing her s and the working of the special 
machinery with which she has been fitted. She 
is a twin screw steel steamer specially designed 
for passenger traffic in the West Indies. The 
principal dimensions are:—Laongth, 140ft. 6in.; 
breadth, 26ft.; depth, moulded, 11ft., the first- 
class passenger accommodation being handsomely 
fitted up in bridge house. The electric light 
installation is most ——, the vessel being 
lighted throughout, including side and masthead 
lights, by electricity, a powerful search light, being 
a'so fitted. The steamer is also provided with tow- 
ing bridges and gear, and a large salvage pump 
to be used for salvage purposes. Powerful triple- 
expansion engines with twin screws have been 
fitted oy Mesess, Westgarth, English, and Co., 
Middlesbrough, having cylinders 13in., 20in., and 
82in., by 20in. stroke, and su plied with steam 
from a large single-ended steel boiler working at 
160 lb. p A ber of friends, including 
Mr. Genn, who represented the owners, Captain 
Aldecocea, &., were on board during the trial 





The steamers will be fitted with a set of Blair and 
Co,’s triple-expansion engines, having cylinders, 
23in., 39in, ,and 64in, by 42in. , steam being supplied 
pe! two large steel boilers working at a pressure 
of 1601b., and all the most ey suitabie 
for a first-class cargo vessel will be provided. 
This is a sister ship to the Blaamanden, recently 
built for the same port, and is the twelfth steamer 
launched from the yard this year. She was 
named Nordkyn by Mrs, Robert Ropner, jan. 

On Wednesday the new steel screw steamer 
St. Tudwal, built by Mesers. C. S. Swan and 
Hunter, Wallsend, for Messre. Thomas Lowis and 
Co,, City Steam Mills, Bangor, had a successfal 
trial trip on the mile course off Tynemouth. The 
steamer is classed 100 Al at Lloyd’s, and the prin- 
cipal dimensions are as follows :—Length overall, 
121ft.; breadth, 20ft. 6in.; depth moulded, 
9ft. 6in. The engines are pound surface con- 
densing, cylinders 14in., and 20in. by 20in. stroke, 
working pressure 100 lb. The por am have been 
built by Messrs. J. P. Rennoldson and Son, South 
Shielde, The trial trip was very satisfactory. 

The Campbeltown Shipbuilding Company 
launched from their yard at Campbeltown— 
Clyde — on Saturday, a handsomely modelled 
steel screw steamer of the part awning deck 
type. The vessel registers about 1800 tons gross, 
and has been specially built to carry a large dead- 
weight on a small draught. All the most im- 
proved appliances for navigating the ship and for 
the speedy loading and discharging of cargo are 
to be supplied, including steam windlass, steam 
steering gear, patent stocklees anchors, and 
Clarke, Chapman, and Co,’s steam winches. The 
vessel is fitted with cellular double bottom for 
water ballast, and has a raised quarter-deck ex- 
tending to the engine-room, the tween deck space 
in fore hold being utilised for cargo. The accom- 
modation for captain, officers, and engineers is 
situated under awning deck before engine-room, 
and is surmounted by a deck-house, containing 
cabin entrance, wheel-house, and a spacious chart 
room. Awnings are being supplied throughout 
the ship. The whole arrangements are of the 
most complete description, special a:tention 
having been paid to lighting and ventilation. 
The crew and firemen are, as usual, to be berthed 
forward under the awning deck. The engines, 
which are being supplied by Messrs. Joho G. 
Kincaid and Co,, Clyde Foundry, Greenock, are 
of the triple-expansion type, and have 20in high- 
pressure cylinder by 36in. stroke, steam being 
supplied at a working pressure of 165lb. There 
is also a large donkey boiler —oe of supplying 
ample steam to the steam winches, The average 
speed loaded at sea is to be 94 knots on a small 
consumption of fuel. The vessel, which has been 
built for Austrian owners, and is intended for 
general trade, is to be classed 100 Al at L!oyd’s, 
and has also been accepted by the Austrian 
Veritas for classification to their highest class. 
As the vessel left the ways, she was named Galeb 
by Mrs. Tom Reid, Pollokshields, Glasgow. 

Messrs. Wm. Gray and Co., West Hartlepool, 
have just completed the s.s, Pectan and got her 
ready for sea. The Pectan is a steel screw 
steamer, built for Messrs. M. Samuel and Co., of 
London, for the bulk petroleum trade to the East 
through the Suez Canal, She is the largest bulk 
oil steamer afioat, takes Lloyd’s highest class, and 
her dimensions are:—Length overall, 388ft.; 
breadth, extreme, 48ft.; depth, 31ft. 6in.; with 
full poop, bridge, and forecastle. The engine and 
boiler-rooms are in the after part of the vessel, 
and underneath them there is a double bottom 
for water ballast. The forward and after peaks 
and deep tank in the forehold are also fitted for 
water ballast for trimming purposes. Forward of 
the boiler-room there are eleven strong transverse 
bulkheads, and also a very strong fore and aft 
bulkhead from the keel to the main deck. Alto- 
gether there are fifteen separate oil tanks. These 
oil tanks are separated from the boiler-room and 
bunkers aft and from the cargo-hold forward by 
large cofferdams, which are carried to the upper 
deck in each case, and which can be filled with 
water or used for carrying fish oil, or for ordinary 
cargo when required, and they are under the 
control of special and separate pumps. Expar- 
sion trunks are carried up from each oil compart- 
ment to allow the oil to rise and fall with varying 
temperature. These trunks, in conjunction with 
large hatchways, will be used for loading general 
cargo. Two powerful pumps are fitted in the 
pump-room amidships for discharging the oil 
cargo. They will also pump water from the sea 
to fill the oil tanks when required for water 
ballast. When the oil cargo has been discharged 
the tanks will be cleansed and adapted to receive 
general cargo by special means provided. A 
powerful fan is fitted capable of exhausting the 
air from each tank in ten minutes, in order to 
thoroughly ventilate the compartment when filled 
with general cargo, theexhaust air being delivered 
through a cowl a good way above deck. The 
vessel is fitted throughout with an electric light 
installation by Messrs. Clarke, Chapman, and Co., 
of Newcastle-on-Tyne, lighting the whole of the 
cabin, engine, and boiler-rooms, galley, chart, 
and wheelhouse, binnacle, and telegraphs, &c. 
In addition she has a 20in. projector, and the 








trip, which was most satisfactory, the hinery, 
&c., working without the slightest hitch, and a 
mean speed of 13 knots was easily obtained. 

On the 19th inst., Messrs, Ropner and Sons, 
cf Stockton-on-Tees, launched a fine screw 
steamer, the dimensions of which are as follow, 
viz.:—Length between pee, 825ft. ; 
breadth, extreme, 43ft.; depth, moulded, 
28ft. 3in., which has been built to the order of a 
Norwegian firm. The vessel is built off the spar- 
decked rule, and has hood aft, bridge, and top- 
gallant forecastle, The saloons and cabins for 
captain and officers will be fitted up under the 
bridge amidships, where also the accommodation 
for engineers will be provided, the crew being 
berthed in the forecastle as usual. She has a 
double bottom on the cellular principle for water 
ballast, and has been designed to carry a dead- 
weight cargo of 5050 tons on Lloyd’s summer 
freeboard. The vessel will have all the most 
recent appliances for the expeditious and econo- 
mica] loading and unloading of cargoes, has 
direct steam windlass, steam steering gear amid- 
werfal screw gear aft, four large 
— winches worked by a large multitubular 

lonkey boiler, stockless anchors, &¢, She will be 
e both at Lloyd’s and Norwegian Veritas, 





y lighting for ——— the Suez Canal 
at night. In order that all parts of the ship may 
be thoroughly examined after cargo has been dis- 
charged, she is provided with a number of portable 
lamps. The cabin, forecastle, and petty officers’ 
rooms are all heated by steam, so as to avoid any 
risk of fire. The vessel is fitted with a ver 
powerful set of triple-expansion engines of the well- 
known type, manufactured by the Central Marine 
EagineWorks of Wm. Gray and Co, The cylin- 
ders are 27hin., 434in., and 73in. in diameter 
respectively, and of 48in. stroke, Power is pro- 
vided in the mye of three large single-ended 
boilers, working ata pressure of 160 lb, per square 
inch, Oa her trial the ship made 11 knots, 
Everythirg in the engine-room worked in the 
most perfect manner possible, there being no 
heating perceptible in any of the bearirga, and 
no water applied. 








THE CATARACT CONSTRUCTION CoMPANY, of 
Niagara Falls, after five years of work and the 
expenditure of about 3,000,000 dollars, is now 
sending out the electric power generated by its 
5000-horse power dynamos for commercial use. 
The first power was delivered on August 26th, to 
the Pittsburg Reduction Company. 





THE PATENT JOURNAL. 
Condensed from on ae tee Journal of 


Application for Letters Patent. 
bad tents —— Wher og the 
name address communica’ party 
printed in italics. = 


12th September, 1895, 


17 034. Burrow Hooks, W. T. Smith, Birmingham. 

17,035. Fisuine Tack.e, T. Cartman, Harrogate. 

17,036. Caurn, J. Shaw and T. Hill, Glasgow. 

17,087. Saraty APPLIANCE for Winpow CLEANING, A. 
W. Clark, Glasgow. 

17,088 Repucine Faction, F. E. Shean, London. 

17,(39. Cottapa:stt Meat Cover, A Lebeda, Felix- 


stowe. 

17.040. BregcH-LOADING SMALL-aRms, W. Cashmore, 
Birmingham. 

17,041. Fiux for use ia Me.tinc Metats, R, Howarth, 
London. 

17 042, Supportine, &c., Layreans, T. 8. Marriage, 
London. 

17,043. Tre Arsvarer, A. Wooding, Wellingborough. 

17,044. Exrractinc Gotp from Orgs, J. B. Torres, 


mdon. 
17,045. Mscuwves for Stamprnc Soap, D. J. MacDonald 
and G. C. Dovglas Dundee. 
17,046. Fayine-pans, G. 8. Ferdinando, London. 
17,047. Stirreninas for Dresses, 8. Barnwe!l and The 
Barnwell Machine Company, Manchester. 
17,048. Pistoss and Gianp Packinos, H. Wormald, 


17,049. AGRICULTURAL Implements, W. and H. Wake, 


London. 

17,050. Sappie for Bicycres and Tricycies, F. G. 
Brown, London. 

17,051. Cycies, N. Smith, London. 

17.052. Stawp for CLotuine and Drapgrs’ Goons, A. 
Ballard, London. 

17,053. Sream Borrer, M. Samuel and P. Trettin, 


mdon. 

17,054, Barck Manvuracrurg, G. Bellamy, F. Rolleston, 
and 8. W. Jewell, London. 

17.055. Crorcn Apparatus, C. Portway and J. T. 
Graham, London. 

17,056 Sarery Bregcu cock for Macuine Gons, A. G. 
Brookes —(C. Meyer, France ) 

17,057. Arm Compaessinc Enorses, J. Taylor, London. 

17.058. PeriopicaLty Rinotne Bets, F. H. Berry, 
London. 

17,059. Axtes J. M. McMillan, London. 

17,060. PHARMACEUTICAL Supstances, 8. D. Rowland, 
London. 

17,061, PHARMACEUTICAL Liquins, &c., 8. D. Rowland, 


London. 

17.062. Soap Hoxipers or Disues, C. H. B. Dagnall, 
London. 

17,063. Evectric Sme.tine, T. L. Willson, London. 

17,064. CuttivaTors, E. H. Nicholson and W. Mather, 
London. 

17,065. Measurinc Tap, J. A. Cumine and C. E. 
Monkhouse, London. 

17,066. ManuracturE of Nirratss, M. Goldschmidt, 
London. 

17,067. ILnLuminatep Sicns for Apvertisine, N. 
Burgess, London. 

17,068. Corsets, &c., S. Royle, London. 

17.069. Propeuuers for Vessets, R. Rhett, London. 

17,070. Spanners, E. A. Atkins and H. H. Field, 
i 

17,071. Mgasurine Liquips, E. A. Atkins and H. H. 
Field, Liverpool. 

17,072. Printinc Azo Corours, A. T. Armstrong and 

. M. Wood, Manchester. 

17,078. Topacco Pipes, W. Verner, London. 

17.074. AEROSTATIC ADVERTISING APpPpaRATUs, N. 
Burgess, London. 

17,075. Stop Vatves. W. H. Sorfleet, London. 

17,076. Vatves for Pyeumatic Tires, W. H. Sorfleet, 
London. 

17,077. Cocks, R. Haddan.—({B. Draullette, France.) 

17,078. Cycte Beartne3, G. Hookham, on. 

17.079. Securinc Hats on the Heap, A. M. Weller and 
A. Browett, London. 

17,080. Pumps for Discuarcine Liquip, P. Brandell, 
London. 

17,081. Ispicatinc Exoinge Strokes, T. M. Favell, 

d 


London. 

17,082. Locomotive Sanpinc Apparatus, G. Lentz, 
London. 

17,088. Groves, E. Oberliinder, London. 

17,084. Macaztne SmaLt-anms, J. F. Luigi and M. G. 
Maturié, London. 

17,085 Cicar or Topacco Aso Trays, J. E. Bingham, 
London. 

17,086. Appiiances for L‘Bettrsa Goops, P. E. 
Metzner, London. 

17,087. Fisuixc Rops, J. P. Harding, London. 


18th September, 1895. 
17 088. AERIAL ADvERTISsING, J. J. Robson and R. J. 
Young, Newcastle-on-Tyne. 
17,989. STIFFENER Moutpine Macutngs, W. H. Dorman, 


Stafford. 
17,090. Jorntrna Tusrs, J. W. Reid, Newcastle-on- 


ne. 
17 GO1.@AIR-TIGHT Trs, R. Bell and W. T. Hall, South 
Shields. 
17 092. Boxes made of CarpBoarp, J. E. Thornton, 
Altrincham. 
17,093 A Trousers Mup Guarp, A. H. Brookes, Bir- 
mingham. 
17.094. Sprinas of Cyctt Sappie3, J. B. Brooks, Bir- 
mingham. 
7,095. SELF-LUBRICATING BEARINGS, T. Owen, Brad- 
ford. 
17,096. Meruop of A1racuixc Butrons, J. C. Newey, 
Birmingham. 
17,097. Sprrat Conveyors, R. B. Davidson and Barry, 
Henry, and Co., Ld., Glasgow. 
17.098. Looms for Weavine, G. H. Hodgson and F. 
Leeming, Halifax. 
17,099. Eco Breaker, J. H. Roters and W. A. Single- 
ton, Hull. 
7,100. BrntraRp Batt TasBie, M. P. Robertson, 
Glasgow. 
17,101. CentRiFuGAL Macuines, J. Laidlaw and C. A. 
Matthey, Glasgow. 
17.102. Grass Cumimeys, J. N. d’Andria and F. J. 
Woodward, Bradford. 
17,103. Reruse Destructor, J. C., E. E., W. W., and 
H. Coltman, Loughborough. 
17,104. Pwevmatic Trees, W. Bowden, Manchester. 
17,105. Sarety AppLiaANcE for Doors, J. Fishwick, 
Manchester. 
17,1¢6. Carpinc Enorinas, H. B. Barlow.—{Z. C. 
Schneider, Germany.) 
17,107. IncrEastne the Funps of BENEVOLENT INstITU- 
tions, J. T. Pearson, Burnley. 
17.108. Exastic Jet Enamet, J. F. Cobbledick, 
Dublin. 
17,109. Removat of Grease, A. 0. Cochrane and W. 
Bramley, Middlesbrough-on-Tees. 
17,110. Conrrivances for Batarxe Porposzs, E. 
Arnott, Harrogate. 
17,111. Matiets for Gotr Purtine, T. A. Vesey, 
Richmond. 
17,112, Frxine Toreaps in Exvexores, T. R. Shillite. 
—({M. Grube, United States ) 
17,113. A Naw Sarety Lamp, A. T. M. Johnson, 


ndon. 
17,114. Bass Brooms, J. Francis, London. 
17,115. Extraction of Gotp, J. P. van der Ploeg, 
London. 
17,116. Dust Cotiectors, R. Wilson, London. 
17,117. Cycite SappLEs, T. Webb, London. 
17, “sone mea Seat, F. Berne and X, Colombon, 
mdon. 





17.119. Sscorusc Brace.ets, C Dreyfus, London. 

17,120. Securtye Braceets, C. Dreyfus, London. 

17,121. Powpee for Dzsrroyine Insects, F. and A. 
Iachiostri, London. 

17,122. Scissors, G. F. Scovell, London. 

17.128. Suspe wions for ELEcTROLIERS, & , H. Hirst, 


17,124. Saucepans and like Recepracies, A. H. 
, London. 
17,125. Lirge-savina Apparatus for Saips, G. F. 
arratt, jon. 
17,126. Hypravtic Moror, L. Grote, London. 
17,127. Device for Crzanina Windows, E. F. Tims, 


ndon. 

17,128. ArracumenT of Horsgsuogs, C. Eisenberg, 
don. 

17,129. INTERNAL ComBusTion Escrngs, J. C. R. Okes, 
mdon. 

17,130. Means for Packixc Ecos, R. E. R, James, 


‘ord. 
17,131. Cowxs, W. Harr’son, London. 
17,132. Toy, A. G. Ionides, London, 
17,133. Caarcisc CaRTRIDGE SHELLS, G. Roos,—(L. 
G. Ohman, Sweden.) 
17,134. AuTo-HaRPa, W. Eschemann, London. 
17,135. TypewaitaG Macuines, A. E. Vidal, London. 
17,136. ArTiFictaL Mosaic, L. M. J. Hérard, We-t- 
minster. 
17,187. Sawina Macutnes, &c., C. E. Turnock, Liver- 


pool. 

17,138. Tappzrs for Looms, H. R. Ross and R. 
Cunningham, Manchester. 

17,189. AppaRaiu3s for BLowine Borties, D. Laffan, 
Liverpool. 

17,140. Apparatus for BLowine Oagans, V. Willis, 


ndon 
17,141. Arm CHampers for Trre3, J. K. Starley, 


ndon. 

17,142. Ursisine Ferrirzrocs ‘Soturions, C. Hoepf- 
ner, London. 

17,143. Propucine Brittiant Errects, E. Smith, 
London. 

7,144. Umprecia Frames, H. Ellis and F. A. Ellis, 


mdon. 
as oo Lapigs’ Cyciine Skirts, A. L. Bygrave, 
ndon. 
17,146. UmBrewyas, A. J. Boult.—{i/. C. Huse, United 
States, and H. A. de Soto, United States.) 
17,147. Treatisc CetituLosr, L. Jchnstone and D. 
Scott, London. 


14th September, 1895. 


17,148. Noy-conpuctina Pipe Cover, J. C. &. 
London. 
17,149. Door Botts, A. H Brandon and 8. Greenfiel’, 
London. 
17.150. Fipesrick for Houser Fires, H. Boocock, 
8. 


McLay, 


17,151. Cricket Bats, A. E Trimmins, Gedling. 

17.152. Intominatine Gas, A. H. and J. A. Wormald, 
Manchester. 

17,153. Catr and Rapip Pia-FrEpine Foon, 8. Alcock, 

rexham. 

17,154. Wixpow Sasues, T. Downie, Glasgow. 

17,155. Wrnpow SasHe3 and VenTiLator, A. C. Thom, 
Glasgow. 

17,156. Hatcuway Covers, J. Marr.—({F. Kodolitsch, 
Austria.) 

17,157. Batus, F. Mansfield, Bristol. 

17,158. Tapprinc Macuwngs, H. Liebert, Manchester. 

17,159. Srarr-rop Eygs, T. R. Wright, G. Jones, S. 
Robinson, and 8. Dunn, Birmingham. 

17.160. PYROCATECHIN- MONACETIC AcID, W. Majert, 
Manchester. 

17,161. Trp Cant for OrrensIve Matter, G. Pearson, 

ll. 


u 

17,162. Harz Brusnes, W. Hart, Ramsgate 

17,163. Sprixc Coupiines, R. C. Jackson, Newcastle- 
on-Tyae. 

17,164. CoLLar Stuns, L. Peters and S. Freeman, Bir- 


mingham. 
17,165. Coats, W. E. Heys.—(D. Williams, New Zea- 
land. 


17,166. Stoprinc Mecuanism for Spinpies, J. Boyd, 
ark. 
17,167. Brake for Usk on Bicycies, A. T. Bartlet’, 
Old Charlton. 
17,168. Traicycites, H. Curwen, Newcastle-on-Tyne. 
17,169. Fitters for Treatine Sewace, ™. Whittaker, 


Halifax. 

17,170. Frursa Catarocugrs, G. C. Douglas.—(4. W. 
Thompson, ———.) 

17,171. Drop Hawn es, W. C. Prideaux, Bristol. 

17,172. Wispow Sase Fasteners, F. W. Stephens, 
London. 

17,173. Lavatory Basins, A. Shaw, London. 

17,174. Looms for Wraviye, P. Oakes and J. Lee, 


Burnley. 
17,175. Startinc Gear for Locomotives, R. Lindrer, 


mdon. 

17,176. LEATHER Bru:H, Rosa, Countess of Kéaigs- 
dorff, Glasgow. 

17,177. A TeLemeteRr, F. A. J. Beringer, London. 

17,178. Preparation of Szatinc Wax, H. 8. Schurr, 
Sidcup. 

17,179. WasHixc Macutnes. R. N. Lancaster, Walsall. 

17,180. Tires of Cycies, 8. H. Hurst. London. 

17,181. AppLyine Brakes toCyc.es, W. and G. 0. Lees, 
London. 

17,182. Burwens for Gas Fines, W. T. Sugg, London, 

17,183. Pictortat Loto, W. P. Brook and A. Collier, 
London. 

17,184. A Royvat Game, W. P. Brook and A. Collier, 
London. 

17,185. Box MecuanisM of Power Looms, W. G. Simp- 
son, Galashiels. 

17,186. A New Burrow, T. B. Smith, Birmingham. 


17,187. Spikes for Rartway Cuairs, J. Bentham, 
Sheffield. 

17,188. BLack Poppryes, 8S. Dawson and J. D. Hait'e-, 
Manchester. 


17,189. SanrraRy Urenstts for Sick Rooms, J. W. 
Fearnley, London. 
17.190. Extraction of Copper, H. R. Lewis and C. 


, London. 
17.191. Device for Usk with Lapprrs, W. Davidson, 
jun., London. 
17,192. Mount Cover for Tusz Esp3, W. C. Lea, 
ndon. 
17,193. PresectiE3, T. R. Bayliss, London. 
17,194. Hanpies for Cycies, &., ©. T. Cutler, 


mdon. 
17.195. SmvcLe Lives of Rariway, §. T. Dutton and 
R. H. C. Neville, London. 
we PREPARING AERATED Waters, A. Hofmann, 
mdon. 
17,197. ApsusTABLE Spanners, D. Keef, Manchester. 
17,198. Kwire CLEANING Macuines, T. Mooney, Man- 
chester. 
17,199. Inpicatrnc the Points ScorED in BILLIARDs, 
O. O. Rothwell, Manchester. 
17,200. TusuLous Steam Borxers, Societe Anonyme du 
Generateur du Temple, London. 
17,201. Praten Printine Macuines, T. Coulthard, jun., 
London. 
17,202. Batrery Cases, G. Fabbro, London. 
17,203. Brn~1arp Cugs and Rests, M. 8. Lo, London. 
17,204. Ftame Tuse Bormers, C. L. A. F. Biittner, 
London. 
17,205. Macuinery for Lirrmva Loaps, J. A. F. 
Aspinall, Manchester. 
17,206. Wrre Rope Rattways, F. W. Hering, Londor. 
17,207. Apparatus for Fiirerinec Gas, W. Werck, 
, London. 
17,208. Meratuic Tuses, W. Pilkington, C. T. Bishop, 
A. Brownsword, and A. Pilkington, Birmingham. 
17,209. Bearines for SHarrine, '’. Taylor, London. 
17.210. Ecrcrricat Resistances, A. J. Marquand, FE. 
Hancock, and D. Lowdon, London. 
17,211. Rescue Metat Tupes, G. Platt, Birming- 
17,212. Furnace Frepinc Apparatvus, F.  Fros*, 
ndon. 
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a Bucxkugs for Braces, &c., T. Walker, Birming- 


m, 

17,214 Borrizs and the like, A. ard H. Normanton, 
Manchester. 

ay Securinc Door Knoss to Sprnpves, R. Walker, 


8. 
17 216 Roor Grazie, W. Allen, Glasgow. 
17,217. BLack-Leap, W. T. Mealley, Dublin. 
_o Srexcn Trap for Fivuips, G. Chisholm, jun., 


asgow. 
17,219. Bauss Scraper, G. W. i Godalming. 
| Worpow-sasH Fasteners, M. Sibbring, Liver- 


Pp le 
eo ae Generators, A. Blechyndeu, Liver- 


poo 

17,224. Matcues, R. Foulkes and P. S. Hudson, 
Liverpool. 

17 228. Orentsc Meta Cans, H. W. Rowlind and W. 
H Marnson, Ormskirk. 

17,221. Hotpina Umpretra R'Bi, M. A. T. Draeger, 
Glis yow. 

17,225 Ferrers, E. Lund, Manchester. 

17 22%. CHopepmsa and Miscinc Macurnes, W. F. 
Anderson Londen. 

17227 #lxE RE 1suiNG Fioors, H. Stanton, West- 
minster 

17 228. Bapce Fasrenrnas, W. Bettis ani F. Guard, 
London. 

17 229. Ou. Can3 and Vessgxe, T. F. and J. H. Braime, 
Loudon. 

17 230. Boots and Ssors, W. and L. A. Johnson, 


London. 

17,231 Hooks for Weartne Appare’, J. 8. and C. W. 
ceavh Loudon 

17 28%. Evecraicat T-Lu-TaLe Apparatvy, J. Dixon, 
Lond »n. 

17 28» Tosacco Press, A. 8S. Milward and O. F. 
Pickering. London. 

17 234. Hat Ret .iver, C. Middlebrook, London 

17,233. StaBuxs and CuwsHeEo D <arnaee, J. 1. Lup‘on, 
Lo idon. 

17,23'. Horstirc Crane, M. A. Brown and W. F. 
trothers, New York. 

17 247. Fixave Puacarps to Hoarprines, A. H. Davies, 
London. 

17,233. Proven and Dritt Apparatus, HB. Clark, 
Welwyn. 

17,239. SEPARATING and TREATING Orgs, G. Mitchell, 

ondon 

17,240. Moutuereces for Smoxinc Pipss, F. W. 
Schroeder, London. 

17,2tl. Tip Basin and Faame, W. A. Ede-Clendinnen, 
London. 

17,242 Securntnc ReEcepracteE3; Hermericatty, O 
Elstner, London. 

17,243. Derp-sea Divina Apparatus, H. Stanbridze, 


ndon. 
17,244 Heatino Sree or Iron Inoors, H. W. Hollis, 


ndon. 

17,245. Ssavinec Brusnes, E. W. Grimwade.—(L. 
Mount, Australia.) 

17,246 Veourn Atracament, E. T. Cass, London. 

17,287. Drivovc MecuaNisM tor VELOCIPEDss, M. 
Antoize, London. 

17,218. Scissors, P. L. Schmidt, London. 

—— Gaver for Giveine Wires, A. E. Woodhouse, 

mdo1. 

17,250. Propuctnc ALUMIN:-UM Compounp:, R. I 
# man London. 

17251. Draawose MAcHINE, 
Leonard's on-Se.. 

17,252. Cycre Baake3, W. Brookes, London. 

17,253. Rees for Comina Wire, C. Mayberg, Liver- 


K. Gengnagel, St. 


poo! 

17,254. Pwgumatic Soxes, J. Arbter, A. Christ, and E. 
Podrazil, Manchester. 

17,255. Sregrinc Apparatus for Surps, C. Coerper, 
ony 

" NIsHING Tin and TeRve Pvaras, R. Lewis, 


don. 
17,257. Spruve Sree. Tire, W. G. and E. A. Crossley, 
London. 
17,258. Carvine Forks, H. T. King, London. 
17,259. Merauitc Pac«rne. T. Crabtree, London. 
17,260. Poty-azo Dyes, B. Willcox —(The Badische 
Anilin and Soda Fabrik, Germany.) ~ 
17,261. Stream Borter Fornaceas, J. D. Ellis and J. 
‘oider, London. 
17,262. Steam Borter Fornaces, J. D. Ellisand J. 
Nodder, London. 
17,263. Pweumatic Tires, A. H. Walker, London. 
17,264. Heatine Stoves, O. Schwigge, London. 
17,265. Hawp Irons, W. Abraham; and J. V. Coevor- 
den, London. 
7,266. Lire-savine Jacket, F. Lhuillier, London. 
17,267. Divine Apparatus, H. Schon, London 
17,268. Vaporisinc Sotm and Liquip Fvats, J. E. 
Pfiel, London. 
17,269. Dry Cetts, C. E. C. Jungnickel, London. 
17,270. Cooxinc Rance R. Durrant, London. 
17,271. Baskets, J. Nichols, London. 
17,272. Arracuments for Boots, &c , R. Jadodzinski, 
London. 
17,278. Securtne of Skates, O Janssens, London. 
17,274. CLrostne Casxs, J. Schumacher, London. 
17,275. Cocks for Water Gauors, C. K. Mills — 
(Messieurs Thevenin Freres and Cie., France.) 


17th September, 1895. 
17,276. Propuctne and Apptyino Steam, D. A, Casa- 
longa, London. 
17,277. Manucyc ie, J. Tiasley, London. 
17 278. Cumsrycess Pararrin Lamp, ©. Burkill, 


London. 

17,279 Mecuanism of T:pprnc Wacons, C, M. Searls, 

effield. 

17,280. Cumpren’s ConvERTIBLE CARRIAGE3, R. W. 
Allen and W. J. Woodhall, Birmingham. 

17,281. Dress and Mop Guarp for Lapses’ Cyoues, A. 
Rivett, London. 

17,282. Ostarnine and UriLisine Power, F. O. Prince, 
Lond 


on, 
17,288. Urttisinc Water for Evectricity, E. Booth, 
ax. 
17,284. Toys, R. Ramsbottom and H. J. Rofe, Man- 
chi 


ester. 

17,285. Lips for Pors and like Urensizs, J. R. Wood, 
Glasgow. 

17,286. Maxtna Teapots, Jues, &c., W. Maguire, 
Stoke-on-Trent. 

17,287. InsuLators, W. Dibb and A. Vickers, Man- 
chester. 

17,288. ELECTROLYTIC Decomposition of Sats, W. A. 
R, h +, 


17,289. SappLE, W. Robins, London. 
17,290. Lamp Support, G. Davies —(0 C. White, United 





States.) 

17,291. Boats’ Cuocks D:sencaoine Gear, W. Thomas, 
Holyhead. 

17,292. Carico Partina, R. Preston, Manchester. 

17,298. Vatves, C. H. Guest, Birmingham. 

17,294. Hot-waTea Apparatus, W. 8. Ederington, 
Stockton-on-Tees, 

17,295. Preventive of Back Lass, T. W. Alcock and 
A. . C. Gibson, Birmingham. 

17,296. TeLecrapas, A. E. Seaton and W. H. Willatt, 
Hull. 


ull, 
17,297. Fastewsnc Mitx Cans, L, and F. Boynton, 
London. 
17,298. Drtvinc Gear for Crores, &c., J. Jackson, 
Coventry. 
17,299. Drivine Bars of Mitts, 8. Dymond, Bristol. 
17,300. - ‘ouamad Winpow P tates, F. W. Willett, 


Bristol. 
17,301. Bay Cornice Potes and the like, G. Jones, 
Cardiff. 


17,302. Mix Strainer, T. Grayson, Derby. 

17,803. Om Lamps, J. E. Weyman and F. Davis, 
Cheltenham. 

17,304. VewntitaTors, E. H. Shorland, Manchester. 

17,305. Borties for Contarnina Poisons, C. Crighton, 
Manchester. 





17,306. Srereoscores, W. E. Heys.—(R. Hariloas, 
France 


ee 

17,307, Matcues, J. R. Robinson, Leeds. 

17,308. Extractina Moisture from Borter, J. W. 
Scott, Birmivgham. 

17,809. Carp Suurrcer, J. A. Paice, Birmingham. 

17,310. Comptep Pick and SHov«., W. H. Sharning- 
ton, London. 

17,311. Door Locks, J. Neukirchen and J. Wassenburg, 
London. 

17 812. Typewaitine Macnines, D. H. Marsh, London. 

17,313. Dost CottEcrors, R. Wilson, London. 

17,314. CHarn Wueev, W. Cheetham and A. Waters, 


London. 

17.315. Motors, H. O. Duncan, M.M.L fuberbie, and 
G. E. N. Michaux, London. 

17 316. Jomminc PLanks and Boarps, J. A. Olsson, 


asgow. 
17.317. Srrrkoxe and Dampine Devices, F. A. Richter, 
don. 
17 3:8. MecuanicaL Mosicat Instruments, F. A. 
R-chter, London. 
17.819 Cover for Jars and other Veisgis, G. L. Jones, 
London. 
17,320. Coutectina Meratiic Fomes, J. Woolford, 


naon, 

17 821. Comro3trion for Porisaisa Merat, W. A. 
Rayner, London. 

17,822 Manvracture of Vantiun, J. Imray. —(La 
Société chimique des usines du Rhine Anct Gilliard, P. 
Monnet and Cartier, France ) 

17,523. Comewwation Locker for Hosprrats, H. Over- 
den, London. 

17,324. Preumatic Tress, P. E. Wainewright, London. 

17,825. Dierstive Stays, A. Bachman, Loudon. 

17,826. Automatic Lire-cuaRps, P. R J. Willis.—(C. 
M. Beebe, United States.) 

17,327. ATTACBMENT for SrrRinceD Mostcat Insrrv- 
ments. H. H. Lake.—(Flagg Manufacturing Com- 
pany, United States ) 

17,828. Ececrricat ATTacHMENTS for PLavine Pianos, 
G H. Davis. London. 

17,329. ArTiFic(taL Fart, G, E. and W. L. Marks, 
London. 

17,830. Etecrric Exptopers. H VY. Keeson, London. 

17,381. Stgam Pomps, W. P. Thomp3on.—(iV. Kirk- 
wood, United States ) 

17,332. Harts, J. S. Blease, Liverpool. 

17,333. Omm Buses, J. Taylor, London. 

17,384. Wies, &c , L. Rexer, Liverpool. 

17,335, Corn-FReep Locks, J. H. Faulkner. London. 

17,836. MepicinE Time Inpicaiors, S. Learoyd, 
London. 

17,887. ADHESIVE Pasrtes, A. J. Boult.—(C M. Higgins, 
Onited States.) 

17,338. Truss Paps, J. Brickner and A. 8. Herr, 


ndon. 
17,339. Letrer Carps and Enve ops, D. I. Marshall, 
ndon. 
17,349. Cerine Piates, A. J. Boult.—( The Beaton and 
Bradley Company, United States ) 
17 341. Fasteners for SusPENDER Eps, H. A. Hayden, 
Wolverhampton. 
17,842. Fenpers, J. Rowland and T. Bass, London. 
17,343. Fans, J. Ettlinger, London. 
17,344. Borer Feep Apparatus, A. Krausen, 
London. 
17 345. ArtiFicrat Dentures, G. A. Johnston and H. 
M. Carroll, London. 
17.346. Saeer Meta Vessets, W. H. Wheatley.—(F. EB. 
Heinig, United States ) 
17,347, SHeet Merav Paiis, W. H. Wheatley.—(F. BE. 
Heinig, United States ) 
17,348. Ormers, W. H. Wheatley-(F. BE. Heinig, United 


og 
17,349. Ort Cans, W. H. Wheatley —(J/. M. McKnight, 
United States ) 
17,350, Top Rotts for TextiLe Macurigs, R. G. Camp- 
ball, London. 
17,351. Pagparation of CampHor, W. Schmidt, 
ndon. 
1g gaa and Reapinc Macuines, E. Pratt, 
mdon. 
17,353. Toorn Bausnes, E A. Lang, London. 
17,354. Froor Scrussine Macaines, J. F. England, 
London. 
17,355. Macuines for Sramprnc Letrers, W. L. Dins- 


moor. 

17.356. Dressine or Finisnine Leatuer, W. Matthews, 
London. 

17,357. Srgam Enoines, W. F. and E. W. Cleveland 
and A. M. Peterson, London. 

17,358. Friction Cxiurcues, C. W. Burton, Fils, 
London. 

17,359. CasEMENT and SrmiLar Srays, W. J. Reynolds, 
London. 

17,360. Tixep Lats for Trtep Roorinc, W. Madans, 


London, 
17,361. Steam Wuisties and the like, W. Miller, 

ndon. 
17,362 Maxine Tanks, A. C. Moore and J. F. Crease, 

on. 
17,363. Pressure Re.ievine Devices, F. F. Fisher, 


London. 

17.864. ApvertistInc Apparatus, G. C. Fricker, 
London. 

17,365. AuToMOBILE Cars for Exrectric Raitways, R. 
Belfield, London. 

17,363. Propeciinea Water, &c., VEHICLE3, O. Roeper, 


mdon. 
17,367. Bett for Taste Decoration, H. Mason, Bir- 


17,368. Writtna and Drawinc Appiiance, W. G. 
Verrall, Eastbourne 


18th September, 1895. 


17,869. Tea Inrostr, M. Emanuel, London. 

17,370. CrncuLatine Cort, F. Green, London. 

17,371. MeraLiic CoupLine or GgarED Banps, M. J. 
Adams, London. 

17,372. Fruoa Fost, J. Turner, Wareham. 

17,373. Apsustrnc Swinc Mirrors, C. Grayson, Brad- 


ford. 
17.874. Usperweir Garmeyts, T. Hunter and W. 
Young, Glasgow. 
17,375. Biortine Papgr, R. A, McLaurin, Glasgow. 
17,376. Manuracture of Sarrpetar, C. G. Millar, 


Glasgow. 
17,377. Carper Beatinc Macuive3, J. Chapman, 
jussex. 
17,378. Pseumatic Tires for CycLe WHE&z8, C. A. Lee, 


Torquay. 

17,379. Sprnnr~c Moves, J. McQueen, G. Ross, and E. 
Hoffmann, Manchester. 

17.880 Sprnwina Moves, J. McQueen, G. Ross, and E. 
Hoffmann, Manchester. 

17,381. Starting and SrToppina Venicits, J. Murrie, 


G ow. 

17,882. Gas Cooxine Sroves, D. M. Gibb, Glasgow. 

17,388. Sprinc Frame Cycies, J. H. Burt —(H. Farjas, 
France.) 

17.384. Sream Rounpapouts, T. Torrance and G. 
Pruett, London. 

17,385. Gas and other GLope Hotprrs, W. H Brookes, 
Birmingham. 

17,886. Mam Carts and Bassinetre Carriace3, T. 
Bef . Birmingham. 

= Cup for Necxtie3, W. Floor and C. H. Lystor, 
Bat 


17,388. WaTER-TIGHT BULKHEAD3, D. F. Black, New- 
castle-on-Tyne. 

17,389. Maxine Hawpies for Cycies, T. E. Weaver, 
Wolverhampton. 

17,890 Opreatine the VaLves of Stream Hammers, H. 
F. Massey, Manchester. 

17,391. UniversaL Press or Capinet, A. Meinser, 


Glasgow. 

17,392. Psgomatic Tires, W. J. and W. R. Swift, Bir- 
mingham. 

17,393. CLEANSING SoLuTion, C. A. Spence and W. H. 
Hughes, Liverpool. 

17,394. Lacines, G@. H. Twigg and F. R. Baker, Bir- 
mingham. 





SELECTED AMERIOAN PATENTS. 
From the United States Patent Ofice Oficial Gasette, 


542,139. Extension Table, A. Brodin, Warren, Pa. 
—tiled April 10th, 1895. 
Claim.—The combmation with an end leg frame 
having its side pieces each provided with a guide way, 
composed of upper and lower guide portions connected 
by a guiding switch portion, of a rotary disc or wheel 
journalled on each side piece and having its periphery 
iying eutirely between the outer edges of the upper, 
lowcr, and switch portions of the guide way of such 








side piece, and a flexible table top section composed 
of connected slats baving end anti-friction rollers and 
restiog upon the peripheries of the rotary disca or 
wheels to traverse the spaces between the peripheries 
of the said discs or wheels and the outer edges of the 
upver, lower, and switch portions of the guide ways, 
substantially as described. 


542,319, Moror ror Ventcixs, W. J. Twombly, Port- 
nd, Me.—Filed August 31st, 1894. 

Claim —(1) A motor comprising a boiler, engice, 
tank adapted to contain a combustible volatile fluid 
and condenser, a pump mechanism operated by :aid 
engine and adapted to re-convey the motive fluid 
af er condensation into the boiler, and an air pump 
operated by said engine and adapted to force a spray 
of the volatile fluid upon the condenser, substantially 
azand for the purpos:s set forth (2) In a vehicle, 
the combination with wheels and a hollow double 





frame, arranged one on each side of said wheels, of a 
boiler, engine and condenser mounted on said frame, 
the top of said hollow frame serving as a conduit from 
the exhaust to the condenser, the bottom on one side 
serving as a conduit from the condenser to the boiler 
and on the other side serving as a conduit for an air 
blist to feed air to the burner and to the atomiser, 
whereby a spray of volatile fluid is thrown upon the 
—e substantially as and for the purposes set 


542,617. Rowwime Gear ror Evecrric Raitways, B. 
J. Arnold, Chicago, Ill.—Filed April 18th, 1891. 

Claim.—{1) The combination of a frame carried 
upon trucks loosely supported at opposite ends upon 
wheeled axles, an electric motor thereon, speed neliee: 
ing gearing between the armature and the axle, and 
elast:c connections permitting play of the gearing 
excentrically out of normal alignment with the axle, as 








set forth. (2) In an electric car, the combination of a 
frame loosely supported at opposite ends on wheeled 
axles, a dri gear journalled in rigid bearings in the 
frame, and a loose connection between one axle and 
said ing tting an excentric oscillation of the 
ax'e in relation to the gear. 
542,644, Bracxsmirn’s Force. K. Hitzlberger, New 
York, N.Y.—Filed January 16th, 1898. 
Claim —(1) In a forge, the chimney provided with 
an abe pve. W, in its side above the hearth, and the 
hood secured to the chimney above said opening, com- 
bined with the pocket X. formed by the lateral bottom 
Y, provided with a valve Z, a secondary bottom N 
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forming a receptacle for the ashes, and the door Z, 
substantially as shown. (2) The hearth, and the 
boiler located under it, combined with the bottom P, 
having suitable openings through it, and means for 
heating the water in boiler through the openings, 
substantially as set forth, 
542,656. Saw Guipe, A. M. Pinco, Gardner, Mass.— 
Filed April 28rd, 1895. 
Claim.—In a saw guide, the combination of a base 
te, a stud threaded into said base plate, a rotatable 
mounted on said stud, ball beariugs for said disc, 














said bearings being arranged so that th 
adjusted b: ae said stud, and re A. 
screw for dumping stud in its adjusted Position, 





said clamping screw boing threaded into the base 
plate, an | arranged transversely to a slot thercin, sub. 
stantiel y as described. 


542,755, Centrirooat Macune ror Mixixa Gases 
with Liquips, M. Ekenberg, Stockholm, Sweden, — 
Filed April 18th, 1894, 

Claim.—(1) A centrifugal machine for mixing a gas 
with a liquid consisting of a rotating vessel which is 
provided with a central inlet for the liquid, a cavity 
surrounding said inlet and receivirg the liquid there- 
frem, a peripheral —- extending outwardly 
from said cavity and through which the mixture ¢f 
liquid and gas is delivered from the vessel, and with 
ohe or more gas supply passages penetrating the w:ll 
of said cavity between said liquid inlet and s.id 





riphery, substantially as set forth. (2) The com- 

ination with a rotating vessel which is provided 
with a cavity which receives the liquid, with a 
peripheral discharge extending outwardly from said 
cavity, and with one or more gas supply passages ex- 
tending from the outer surface of the vessel into the 
interior thereof, of a bowl forming- a gas supply 
chamber inclosing said vessel and provided with a gas 
supply conduit and with a discharge for the liquid, 
substantially as set forth. 


542,846. Meruop or anp APPARATUS FoR Convert- 
ING Heat into Work, R. Diesel, Berlin, Germany. 
—Filed August 26th, 1892. 

rc he herein-described process for con- 
verting the heat energy of fuel into work, consisting 
in first com air, or a mixture of air and 
neutral gas or yy to a degree producing a tem- 
poe are e igniting point of the fuel to be 
, then gradually introducing 

tion into the d air while expanding 
against a resistance sufficiently to prevent an essential 

i of temperat and pressure, then discon- 

tinuing the supply of fuel and further expanding 

without transfer of heat. (2) In an internal combus- 


e fuel for 




















tion engine, the combination with the cylinder and 

of a valved suction inlet for air or a mixture 
of air and neutral gas, a valved fuel feed constructed 
to gradually discharge the fuel into the cylinder, and 
means in operative connection with the feed valve for 
opening the same at the commencement of the work- 
ing stroke of the piston, and for closing the same at a 
predetermined part of the stroke, substantially as 
described. (3) In an internal combustion engine of 
the character specified, the combination of a combus- 
tion cylinder vided with means for gradually 
introducing fuel therein up to the point of cut-off, a 
compressor for air, a reservoir connected with the 
latter and with the cylinder, and an expansion 
chamber for the exhaust gases, substantially as 
described, 


542,932. Paopucina Pure Evecrric Liocur OaRpon, 
Zz 14 a Monongahela City, Pa.—Filed August 
1894. 
Claim.—The method, substantially as described 
of producing pure electric light carbon, which consists 





542,982 












in granulating coke,’ and ‘subjecting it to the re- 
quired de qvee el temperature necessary to volatil se 
the im purities associated with it. 
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MERCIAL MANUFACTURE OF LIQUID 
THE COMME MIR AND OXYGEN, 


A parr which, but for its sobriety of promulgation and 
validity of reasoning might fitly be termed sensational, 
was read by Herr M. Schriter before the general meeting 
of the Association of German Engineers, held recently at 
Aachen—or Aix, as some term it. The essential features 
of this communication are here transcribed. 

The condensation of difficultly condensible, or so-called 

nent gasef, is beset by the impediment that pres- 
perma Bs thee 4 1 
sure alone is incapable of bringing about the end desired. 
Liquefaction cannot be achieved unless the gas be below 
its critical temperature. For gases commonly condensed 
to the liquid state on a commercial scale, the critical tem- 
perature is fairly high, e.g., for carbonic acid it is about 
80 deg. C., i.¢., 86deg. F. For the main constituents of 
air, however, the critical temperature is far below zero 
Centigrade, and the attainment of so low a temperature 
has proved a greater obstacle than the production of the 
high pressure which is simultaneously requisite. The 

Jan usually adopted consists in liquefying one gas by 
pressure at & low temperature produced by the evapora- 
tion of another more readily condensible, and utilising the 
liquid thus obtained for cooling a yet less easily conden- 
sible gas to a temperature below its critical point. Thus 
carbonic acid and ethylene are convenient intermediaries 
in progressing from the ordinary temperature to the criti- 
cal temperature of liquid air (say —140 deg. C. = —220 
deg. F.) It is evident that a series of coolings thus 
arranged constitutes a laborious method of procedure, 
and the cost of the product is too great to allow of 
the application of liquid air for any but scientific pur- 
poses. A step has now been taken which removes the 
preparation of this particular material from the laboratory 
to the factory, and makes it as much a matter for the 
thermal engineer as is the design and running of an 
ordinary freezing machine. A few preliminary considera- 
tions are requisite for a comprehension of the rationale 
of the device about to be described. 

It is indicated by theory that a freezing machine work- 
ing with an easily liquefiable gas, e.g., carbonic acid or 
ammonia, would give a better result if the expansion of 
the compressed and partly liquefied gas were to take 
place in a cylinder in which it could do work, instead of 
through a throttle valve through which it merely blows 
off, changing in so doing from the liquid to the gaseous 
condition. In practice, however, the gain which would 
thus accrue is too small to be of importance, because the 
amount of work that could thus be taken out of a vapour 
much below its critical point is vastly smaller than that 
which is involved in its change of state. Again, it is 
generally assumed that in the case of a cold air machine 
it is essential that the compressed air shall, in expanding, 
do work, for otherwise—there being no change of state, 
as the gas is far above its critical point—the final tem- 
= after expansion, when all parts of the system 

ave attained equilibrium, will be equal to the initial 
temperature, and no cooling will be effected. This is not 
strictly correct, for it presupposes that air is a perfect 
gas in which no inter molecular work is possible. It is true 
that the amount by which air departs from the behaviour 
that may be postulated for a perfect gas—an imaginary 
entity—is not great, but it is perceptible, and what is 
more, was measured by Joule and Thomson forty years 
ago. These experimenters found that, dispensing wholly 
with a cylinder in which compressed air could do work, 
and using only an outlet in the manner practised for 
freezing machines, using easily liquefiable gases, the air 
was definitely and permanently cooled. The formula 
connecting the cooling effect with the original tempera- 
ture and initial and final pressure of the gas may be 
written :— 

Po- Py (> 2 

=" 4 7, 
p, is the higher and p, the lower pressure in atmos- 
pheres, and T, the absolute temperature of the com- 
pressed air just before it passes the point of expansion. 
When p, -p,=10, and T, =0 deg. C., the cooling effect 
5=2'64deg. C. This cooling effect is so inconsiderable 
that it appears at once that a cold air machine with 
merely a throttle valve, and without an expansion cylinder, 
would be a valueless contrivance. It is therefore the 
more remarkable that Linde, the inventor of the appara- 
tus shown in Figs. 1 and 2, should have been able to uti- 
lise this small difference in such a way as to cause it to 
yield a cumulative effect great enough to permit the 
attainment of the critical temperature of air, and, as an 
immediate and necessary consequence, of temperatures 
still lower, e g., — 200 deg. C.= - 828 deg. F., by simply 
handling liquid air like any other volatile liquid. 

A diagrammatic view of the apparatus is given in 
Figs.1 and2. P, is the inlet and P, the outlet pipe of 
& compressor. The compressed air is cooled to about 
10 deg. C. = 58 deg. Fah. by an ordinary water-jacket, 
marked “cooler” in the figure. The air then passes 
down the “reverse flow cooler ” shown on the right-hand 
side of Fig. 1. It will be seen that connection with the 
outer annular space of this cooler is entirely cut off by a 
diaphragm at each end. The air flows through the 
throttle valve and expands, doing work and becoming 
slightly cool. Thus, with a pressure of 75 atmospheres 
on the upper side of the valve, and one of 25 atmospheres 
on the lower, air at an initial temperature of 10 deg. C. is 
cooled through — 12°76 deg. C. in accordance with 
Joule and Thomson's formule (see above). The slightly 
cooled air flows by the side tube leading from the 

receiver ’—gsee Fig. 1—into the annular casing of the 
Teverse flow cooler, its course being indicated by the 
direction of the arrows. In thus flowing it receives heat 
from the air streaming along the inner tube in the contrary 
direction and about to pass the throttle valve, which is 
Correspondingly cooled. This cooled air in its turn passes 
the throttle valve, and is again cooled by its expansion, 
and serves to cool the next portion about to pass the 
throttle, The air flowing upwards is, at the point 
Where it enters the annular case, at the low tem- 


deg. 


perature attained a moment before by passage through 
the throttle, and the air on the point of passing 
the throttle is at the temperature which the portion 
next before it has reached by its own passage through 
the throttle. A gradation of temperature from the 
lower to the upper end of the reverse flow cooler obtains 
in both inner and outer sections thereof, and at the upper 
end both streams of air are at substantially the same 
temperature, viz., that fixed by the water jacket thrcugh 
which the delivery pipe of the compressor passes. The 
return current of air passes at this temperature back to 
the compressor, and is there driven once more through 
the system, heat due to the stroke of the compressor 
being taken up by the water jacket, so that air at a tem- 
perature not higher than 10 deg. C. is constantly delivered 
to the upper end of the inner tube of the reverse flow 
cooler. In practice this most essential portion of the 
apparatus—shown for simplicity as two straight con- 
centric tubes, see Fig. 1—consists of two spiral tubes, | 
one within the other, 100m. long and 10 and 4cm. in 
diameter respectively. The whole is of course elabo- 
rately lagged to prevent the absorption of heat from 
external sources. The cycle of operations consisting of 
compression, expansion, and cooling, continues until the 
temperature of the air in the apparatus falls in the 


Fig./. 


Compressor 


receiver to a point below the critical temperature of air. 
A portion of the air thereupon liquefies, and a fresh 
quantity is accordingly introduced into the system by a 
second compressor—not shown—which serves to feed the 
main or circulating compressor. The process continues 
as before, until a sufficiency of liquid air has collected in 
the receiver. 

The curves shown in the diagram—Fig. 3—give a com- 
plete history of one of the earliest trials made at the 
Munich testing station of the Linde Freezing Machine 
Company. The initial temperature ¢, was in this case 
below 0 deg. C., cooling being effected by an ammonia 
freezing machine instead of water, which would be 
adopted for permanent work. In consequence of this 
slightly lower initial temperature, the temperature of the 
return stream of air ¢; is—see also Fig. 1—below 0 deg. C. 


Fig.3. 
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These two temperatures are substantially identical—as, 
indeed, they should be with proper transference of heat | 
from one side to the other of the reverse-flow cooler ; 
t.—see also Fig. 1—is the temperature on the high- 
pressure side of the throttle-valve, and ¢, that on the 
expansion side of the same valve. The gradual separation 
of these curves is in conformity with Joule and Thom- 
son’s equation ; ¢, is the critical temperature which has 
to be passed before liquefaction can occur, whatever the 
pressure. The lower temperatures given in this diagram | 
were measured by an electric resistance thermometer. 
In considering the comparatively slow rate of cooling as 
given by the abscisse, which are in hours, it must be | 
remembered that not only the air, but also a portion of 
the apparatus, had to be cooled to a low temperature. 





At the first trial about eight litres of liquid, slightly blue 
in colour, were obtained, ! 





| 70 per cent. oxygen. 


| ing of temperature for cooling the incoming air. 
' | with an init.al temperature such that ¢; = — 30 deg. C., 
- | the value p' — p, can be reduced to 22 atmospheres, 
- | giving a total pressure to be produced by the circulating 
| compressor of 22 + 4 = 26 atmospheres. 


It follows from Joule and Thomson’s equation, and 
from the known relations of the adiabatic compression of 
gases, that the apparatus is best worked with as large a 
difference of pressure and with as low a ratio of pressures 
as possible. Thus, high absolute pressures should be 
used—e.g., 150 and 50 atmospheres for the two sides of 
the throttle-valve, these values giving a difference of 
pressure of 100 atmospheres and a ratio of 1:3. Such 
pressures, though high, are already used in practice for 
torpedoes, and hydrogen cylinders for inflating military 
balloons. 

So much for the liquefaction of air on a commercial 
scale; it remains to consider the production of oxygen 
from the air thus liquefied. Analysis of the gas produced 
by the evaporation of the liquid product obtained in the 
manner already described, showed that it contained 70 
per cent. of oxygen—in place of 21 per cent., the quantity 
present in normal air. It was evident, therefore, that a 
segregation of the constituents of air had taken place. 
The cause of this phenomenon is simply that, as 
nitrogen boils off from liquid air more quickly than does 
oxygen, the residual liquid contains more oxygen than is 
proper to normal air. It is, therefore, practicable to 
manufacture oxygen from air by purely mechanical 
means. Seeing that this separation is at present to be 


Fig.2. 





tt Compressed Air 
> SS 









































Ura 
A SSE RS Se Tit 








regarded as an end of which the preparation of liquid air 
is only a convenient means, a modification of the appa- 
ratus, capable of utilising the cooling effect of both lique- 
fied constituents, and thus finally evolving them at the 
same temperature as at the beginning of the operation, 
but as separate gases, is worthy of description. The 
additional arrangements shown in Fig. 2 suffice for 
this purpose. The reverse flow-cooler is duplicated, the 
second member being connected with the first above 
the throttle valve through the spiral tube shown coiled 
in the receiver. As the gas condenses in the receiver, 
oxygen is its preponderating constituent, and this is 
allowed to flow out by pipe R' which is trapped by liquid 
oxygen into the reverse flow cooler O, nitrogen correspond- 
ingly finding its way from the space above the liquid into 
the outer jacket of the reverse flow cooler marked N. In 
these two coolers the expansion of each gas on its release 
by drawing off through the pipes G, and G, respectively, 
aids in the cooling effect on the air delivered by the com- 
pressor down the inner tube of each cooler, this action 
being superadded to the cooling normally resulting from 
passage through the throttle valve. The richness in 
oxygen of the gas passing out through G, can be controlled 
by regulating the throttle valve, and thus liquefying the 
air selectively, or en bloc, as may be desired. 

With regard to the power required for the production 
of liquid air by this method, it is found by calculation that 
a horse-power hour should give about 1 cubic metre of 
An economy in power can probably 
be effected by maintaining a pressure of about 4 atmo- 
spheres in the receiver, and allowing the gas, rich in nitro- 


| gen, coming from the reverse flow cooler N, to do work by 


expanding in a cylinder, and utilising the resulting lower- 
Working 


A portion of 
the work represented by the back pressure of 4 atmo- 


| spheres could also be recovered. 








THE NEW STEAM LIFEBOAT FOR HOLLAND: 


As a sequel! to the description, &c., given in our last issue, 
of the new hydraulic propelled steam lifeboat, built and 
engined by Messrs. Thornycroft and Co., of Chiswick, for the 
South Holland Lifeboat Institution, we have this week the 
pleasure of recording the incidents attending her passage 
from Chiswick to the Hook of Holland, whither she was taken 
over by the representatives of the body for which she has been 
constructed. 

A thick fog prevailing on the river at the time of the boat’s 
departure from Chiswick—9 a.m. cf the 23rd of September— 
she was delayed in reaching Greerhithe until 4 p.m. of that 
day. Having there had her compass edjusted, she left for 
the Nore, which she reached at S p.m.; and shortly after, 
her boiler fire being banked, she snchored for the night. 

On getting under weigh at 5.20 the next mornirg, her 
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course was laid direct from the Tongue Lightship to the 

Hook of Holland, at which she arrived by 10 p.m., having 

steamed easily all the way with her engines running at a 

mean of 280 revolutions a minute. The distance from the 

lightship to the Hook being 133 knots, the time occupied in 

ne it gives a mean speed of the boat of 8:06 knots per 
our. 

When leaving Chiswick, the lifeboat had on board 44 tons 
of coal, and 10 owt. of fresh water in her reserve tanks. On 
arrival at the Hook there remained 30 cwt. of the former in 
her bunkers, and 5 cwt. of the latter in her tanks. In 
covering the distance between the Tongue lightship and the 
point just mentioned, the continued running of the engines 
was never eased for any purpose, there being no heating of 
bearings, or anything that necessitated adjustment. 

As a further test of the boat’s qualities, she was, on the 
morning after arrival at her destination, taken out into the 
North Sea—the chief Inspector, and a Commission of 
experts connected with the Dutch Institution being on board 
—for a full power run, when a speed was attained of 94 knots 
an hour. This together with some evolutions which were 
gone through in bringing her to a dead stop while going at 
full speed—which was effected in 7 seconds—reversing her 
motion, &c., anda further hour’s steaming brought her back 
to the quay at the Hook, and concluded a testing of the 
little vessel, at the results of which the Commission on board 
were highly pleased, and decided them to advise her builders 
by telegraph that she would be then and there accepted 
without further trials. 

In enumerating the qualities of this lifeboat in our last 
issue, her towing power, which is remarkable, should have 
been mentioned. Experiments to determine this have been 
made, and it was found that her dead pull—registered by a 
dynamometer—with the full power of her engines, was 
22 cwt., or sufficient to tow a vessel of from 200 to 250 tons 
burden out of danger to a place of safety. 

Taking into account the very marked adaptability of the 
President van Heel for the special requirements of the 
service she will be engaged in, we have no hesitation in 
recommending the supply of such vessels to the lifeboat 
stations in the kingdom and abroad, having facilities for 
keeping them afloat and ready for duty—as steam can be got 
up in 20 minutes—and we cannot conclude this notice 
without offering our congratulations to the Dutch Institution 
on the possession of such a vessel; and giving a due meed 
of praise to her builders for the skill shown in her 
construction, and in their adaptation of hydraulic power as 
the most efficient and only means for her efficient, and, as has 
been proved, rapid propulsion. 








VISIT OF THE SOCIETY OF ENGINEERS TO 
SHOEBURYNESS. 


On Wednesday, October 2ad, a party consisting of members of 
the Society of Engineers visited the School of Gunnery, at 
Shoeburyness, to see the shooting ground and structures on it, and 
to witness a programme of experiments, which, although conducted 
in the necessary course of work, had been arranged to fall at such 
a time so as to suit their visit. 

Among those present were Mr. William Geo. Peirce (President), 
Mr. William Adams, Mr. Jabez Church, Mr. Chas. Gandon, Mr. 
W. A. McIntosh Valon. J.P., Mr. A. T. Walmisley, and Mr. J. W. 
Wilson, Jun. (Past Presidents), Mr. G. M. Lawford (Vice- 
President), Mr. Henry O’Connor (Member of Council), Mr. Perry 
F. Nursey (Hon Sec, and Treasurer), Capt. Orde Browne, late R.A., 
and G. A. Pryce-Caxson (Secretary), 

In the absence of the Commandant, Lt.-Colonel Bally, R.A., 
Chief Instructor, carried out the following programme of experi- 
ments :—(1) A 6in. breech-loading gun on a disappearing mounting 
with spring storage system was fired up the range in proof of 
projectiles. Ten rounds were discharged with common and 
Palliser shell, each weighing 1001b., with a charge of 48 lb, of 
‘*Exe” powder, giving a muzzle velocity of 1960 foot-seconds, (2) 
A 12-pounder quick-fire gun was fired for proof of projectiles with 
a projectile weighing 124 1b. and a charge of 11b. 10cz. of cordite, 
giving a muzz'e velocity of 2200 foot-seconds. (3) A 3-pounder 
and 6-pounder quick-fire gun were fired for proof of steel shells at 
a steel plate in. thick, corresponding to the side of a torpedo 
boat, the 3-pounder discharging a 3 1b. projectile. with a charge 
of 6,4, cz. of cordite, giving a muzzle velocity of 1873 foot-second:, 
and the 6-pounder a 61b. projactile with a charge of 7} oz. of 
cordite, giving a muzzle velocity of 1818 foot-seconds, 

The action of Eaglish quick-fire gun3 is specially to be noticed, 
because these pieces have been tested under service conditions with 
remarkable strictness from the first. Consequently this, as well as 
the fact that Elswick was first in the field with these weapons, is 
said ought to give special experience and efficiency ; and this claim 
is well supported. For example, for three years past in England 
the projectile had been separated from the charge in the 6in. gun, 
which enables loading to be more easily and quickly performed, a 
number of shells being kept close to the gun, and the cartridge 
cases only having to be brought up a loading tube. On the Con- 
tinent simultaneous loading with shot and charge united was long 
persisted in, but has at last been generally if not totally aban- 
doned, Another feature in Eoglish mountings, which is not by 
any means found in all continental ones, is the placing of the 
sights for laying the gun on the cradle in which the gun slides as it 
recoils, and not on the gun itself. This enablesthe man laying the 
gun to keep his eye close to the sights without interrnption, while 
the gun is recoiling and advancing again. This was particularly to 
be noticed in this day’s firing. With regard to the practice last- 
mentioned, from the 3 and 6-pounders the projectiles perforated 
the thin steel plate, all bursting behind it—with two or possibly 
three exceptions. 

In connection with this trial may be noticed a steel structure, 
which was inspected, representing part of a torpedo boat, with old 
boiler, engines and bunkers fitted with coal, This had been fired 
at and riddled on a previous occasion, the projectiles bursting in 
the interior, and the fragments cutting a greatly multiplied 
number of holes on the far side of the structure. 

A 10in. breech-loading gan was next fired for proof of projectiles 
at a 16in. compound Cammell plate 5ft. square, fixed in a frame 
designed by Lieutenant Warburton, RE., which gives great 
a especially in the case of a small plate, or in any case when 
the blow is delivered near the plate edge. The projectile weighed 
500 Ib., and fired with a charge of 252 fb., has 

foot-seconds, 

The working of a hydraulic gantry was exhibited, a 12in. 
wire gun weighing 46 tons being lifted and carried for some 
distance, and replaced with great —- and ease. 

A 3-pounder and a 6-pounder quick-fire gun were fired at a rapid 
running target representing a torpedo boat at high speed. There 
is an arrangement by which these running targets can be drawn 
across straight or obliquely, or directly towards the firing point. 
The practice was remarkable, On the first occasion the target was 
constantly struck, A second running target was also hit frequeutly, 
but a certain proportion of the rounds fell behind, poser | 
pene | to the fact that the pace of the second target was being 
greatly accelerated ; in fact, it was behaving in a manner 


a@ muzzle velocity of 


a torpedo boat or other body with tolerable inertia could 
imitate. 

Many other guns and mountings were shown, which need not be 
ere detailed. 








HISTORY OF THE METROPOLITAN RAILWAY. 


No, IV. 


Tue history of the Metropolitan Railway would not be 
complete without a detailed reference to the St. John’s 
Wood line, opened for traffic in April, 1868, and to the 
locomotives specially designed for working it. 

More than usual interest attaches to this short bit of 
railway, not only because of its being the one early off- 
shoot from the Inner Circle system, having distinctly 
underground characteristics, but also because few 
persons could reasonably have anticipated at its 
inception that so modest an undertaking would one 
day become the London approach of a great trunk line 
from the North, with its roots deep laid in the manu- 
facturing and mineral districts of Lancashire, Yorkshire 
and Lincolnshire. We allude, of course, to the London 
extension of the Manchester, Sheffield, and Lincolnshire 
Railway, in course of construction. 

The St. John’s Wood line, as originally constructed and 
worked for many years, until its ultimate extension to 
Rickmansworth and Aylesbury, northward, extended 
from the Metropolitan line at Baker-street to a point a 
little beyond the Swiss Cottage Station — making 
a total of about two miles— these points being 
the limits of the undertaking as embodied in the 
original St. John’s Wood Railway Act of 1864. It was 
promoted by a company entirely distinct from the Metro- 
politan, and in its early days received but little help and 
countenance from its more powerful neighbour. In fact, 
so jealous was the Metropolitan Company lest the 
St. John’s Wood Company should by any possibility 
obtain running powers over the main line, that the former 
company strenuously opposed the proposal of the later 
to form a physical junction with the Metropolitan at 
Baker-street. But although the Metropolitan Company 
did little to aid the St. John’s Wood Company in its early 
struggles, and opposed a physical junction, it ultimately 
entered into an agreement with the St. John’s Wood 
Company to work the line and to provide the rolling 
stock required for the purpose. 
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The gradients and tunnels of the original under- 
taking from Baker-street to Swiss Cottage are shown by 
the section. It will be seen that it includes one gradient 
of 1 in 44 near the southern approach to the St. John’s 
Wood-road Station, and one of 1 in 60, nearly half a mile 
in length, between the latter station and Marlborough- 
road, the total rise between the terminal stations being 
95ft. in a length slightly exceeding 1} miles, giving an 
average gradient of 1 in 96, with 80 per cent. of the 
whole in tunnel. The severity of the conditions involved 
in the working of this line on the condensing system may 
perhaps be better realised by comparing them with those 
of the Metropolitan line from King’s Cross to Edgware- 
road, referred to in our issue of July 19th. In 
the latter case the total rise of gradient is 54ft. 
in a length of 22 miles, giving an average gradient 
of only 1 in 198, although the proportion of the lengths in 
tunnel is somewhat more than on the above-named sec- 
tion of the St. John’s Wood line. But prior to the date 
when action had to be taken under the working agreement, 
the St. John’s Wood Company obtained the authority of 
Parliament to extend the line from Swiss Cottage to 
Hampstead, on an incline of 1 in 27 for three-quarters 
of a mile, being now aided in this venture by the 
Metropolitan Company, which undertook to include the 
Hampstead extension in its working agreement. On the 
conclusion of this arrangement the Metropolitan set 
about providing the engines needed to meet the special 
conditions of working involved by the proposed extension 
of the line. 

Severe as the conditions on the section from 
Baker-street to Swiss Cottage are seen to have been 
by comparison with those of the Metropolitan, they 
were nevertheless such that, had they stood alone, 
they would not have necessitated any material departure 
from'the type of locomotives already in use on the Metro- 
politan Railway. The proposed extension of the line to 
Hampstead made, however, such a fundamental change 
in the conditions as to call for considerable modi- 
fications in the engines required. It involved an 
ascent of 140ft. from the level of the Swiss Cottage 
station, giving » total rise for the 2? miles of railway 
from Baker-street to Hampstead of 235ft , or an average 
gradient for the whole distance of 1 in 61. Moreover, 
the whole of the proposed extension of 1 in 27 was to be 
in tunnel, while in addition to this a passenger station 
was to be made on this incline, midway between Swiss 
Cottage and the Hampstead terminus. 

For the successful working of a line of such a character 
it was evident that the engines would need to have 
even a greater boiler capacity than those of the 
standard Metropolitan engines, and that the cylinder 
power would have to be considerably modified to enable 
them to exert the required tractive effort on the 1 in 27 
incline, in view of the boiler pressure becoming much 
reduced by prolonged condensing in the tunnels. It was 








estimated that trains of at least three carriages of the 
size used on the Metropolitan Railway would be required 
for the accommodation of the public using the line 
weighing about 18 tons each when fully loaded, or say, 
54 tons in all, and allowing 46 tons in addition for the 
weight of the engine in working order, the total weight 
estimated to be moved stands at 100 tons. Taking the 
running and internal resistances of the engine at 18 lb. a 
ton, and the friction of the carriages at 9 lb. per ton, the 
resistance on the 1 in 27 incline works out as follows :— 


Ib. 

Gravity (engine and train 100 ton) 8300 
Engine resistances... ... ...  ... 810 
Train do. . Say 490 
Total . 9800 


This force of 9600 lb. represents the frictional and 
gravity resistances only. But in starting from a station 
an engine must, of course, be capable of exerting a trac. 
tive effort considerably in excess of these resistances 
to enable it to gain speed with the rapidity required 
in working a passenger traffic like that of the Under. 
ground Railway, and a total tractive effort of at least 
12,000 lb. would be required in the conditions contem. 
plated on the 1 in 27 incline. The experience of working 
the Metropolitan line from King’s Cross to Edgware-road, 
under the conditions of tunnel and ventilation then exist. 
ing, led to the conclusion that with even the largest 
boiler that could be carried consistently with the weight 
of engine permissible, the boiler pressure would fall at 
least 60 lb. during the ascent from Baker-street to the 
station midway up the 1 in 27 incline. With an initial 
boiler pressure of, say, 140 lb., the pressure on starting 
from the last-named station would therefore be 80 Ib. 
Here, as we have already seen, a tractive effort of 12,000Ib. 
would have to be exerted. Witha view, therefore, to enable 
the engine to give out this force with a boiler pressure of 
only 80 Ib., giving an average effective pressure in the 
cylinders of, say, 60 lb., Mr. Burnett adopted cylinders 
20in. in diameter, with a stroke of 24in. and 4ft. driving 
wheels. These dimensions give a tractive power of 
200 Ib. for each pound of effective pressure in the cylin- 
ders, which, with the assumed pressure of 60 lb. above 
named, gives the 12,000 lb. estimated. 

In order to provide the requisite adhesion to prevent 
the engines slipping when starting from stations, with 
the boiler pressure at or near the maximum of 140 lb., 
and with axle loadings limited to 16 tons asa maximum, 
which was regarded in those days as an extreme limit, 
the adoption of six coupled engines was, of course, a sine 
qué non. Thirdly, in view of the great weight of the 
loeomotive, at least in proportion to the weight of the 
train, inseparable from the working of an incline ro steep 
as 1 in 27, further intensified in this instance by 
the large condensing tanks and other requirements 
in respect of tunnel working, it was imperative 
to save weight in these engines by every possi- 
ble means. Mr. Burnett, therefore, determined to 
limit the wheels to six, thus saving the weight 
of other wheels and axles with their accessories. The 
comparative straightness of the line as projected lent itself 
to the employment of six-wheeled engines, with sufficient 
length of wheel base to ensure steadiness in running with- 
out a bogie at the moderate speeds required, and without 
trouble in respect of flange wear. Theoutcome of these con- 
siderations led to the adoption of the arrangementand gene- 
ral dimensions shown by our two-page engraving, and an 
order for five engines of this type was placed with the 
Worcester Engine Company. These were duly completed 
in time for the opening of the first section of the autho- 
rised line to Swiss Cottage, in April, 1868, and were 
employed in working the traffic up to 1873. 

During this period, however, the character of the line 
and the conditions involved in its working were entirely 
modified by the abandonment cf the proposed Hampstead 
extension, in consequence of the inability of the St. John’s 
Wood Company to raise the capital required for its con- 
struction. In another important point, also, the conditions 
were altered, namely, by the formation of a physical 
junction with the Metropolitan line at Baker-street. This, 
it will be remembered, was originally resisted by the 
Metropolitan Company ; but on subsequently finding itself 
in possession of a favourable working agreement, giving 
it the whip hand of the St. John’s Wood Company for 
all time to come, under which agreement it ultimately 
absorbed the line, a physical junction presented itself 
in an entirely different aspect, as enabling the Metro- 

olitan Company, not only to use the rolling stock of 
Poth lines in common, but to run the St. John’s W ood 
trains over the main line to Farringdon-street and vice 
versd, an arrangement which continued in force several 
years, until the increasing throng of traflic on the Metro- 
politan proper rendered the branch trains inconvenient, 
and led to their being stopped at Baker-street, as continues 
to the present day. 

The altered conditions of working, consequent on the 
abandonment of the Hampstead extension, at once elimi- 
nated the features governing the design of the St. John’s 
Wood engines, and nullified the advantages they 
would otherwise have possessed over the standard, four- 
coupled, Metropolitan engines. Further, the physical 
junction with the mainline, in puttingan end to the isolated 
character of the St. John’s Wood Railway, as originally 
contemplated, and in enabling the rolling stock of 
the two lines to work in common, rendered it advan- 
tageous to reduce the types of engines to one standard. 
Added to this, the Metropolitan Company found itself 
saddled with asuperfluity of locomotives, in consequence 
of the District Company having terminated the working 
agreement hitherto existing between it and the Metropoli- 
tan Company, whereby a large number of engines of the 
standard type were left idle on the Metropolitan Com- 
pany’s hands. Under these circumstances the company 
took advantage of an opportunity that then presented 
itself for disposing of the St. John’s Wood engines to 
the Taff Vale Railway Company, for whose heavy mineral 
trafic these engines were specially well adapted, on 
account of their large boilers and immense tractive 
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former is actually in excess of that of the St. John’s Wood 
engines, having a box 7ft. in. long, while in the 
latter the box is only 6ft. 6in. Jong. In respect of 
adhesion weight in relation to tractive power, the co- 
efficients of the three engines compare thus :—St. John’s 
Wood engines 4:9, the Mersey engines 4°9, and the 
Highland engines 4°4. In this respect, therefore, the St. 
John’s Wood engines were not inferior to modern practice. 

In one important feature, namely, that of dead weight 
in relation to power—a point rather apt to be lost sight 
of at times in designing locomotives for steep inclines— 
the St. John’s Wood engines compare favourably with 
both the Mersey Tunnel and the Highland engines. The 
Mersey engines weigh, we believe, in working order, 67 
tons, and the weight of the Highland engines is 56 tons 
(exclusive of the tender), as compared with 46 tons in the 
case of the St. John’s Wood engines. Comparing the 
tractive power, grate areas, and weights of the three 
engines, we get the following results :—- 


Weight per 

pee 1000 Ib. 
Weight. —- tractive 

Tous. wae power. 

i“ Tons. 
St. John’s Wood 16 2°05 2°19 
Highland ... 55 2°48 2°64 
Mersey a 67 3°19 2°87 


These figures show that the St. John’s Wood engines 
combine, in a remarkable degree, lightness, with great 
cylinder and boiler power, and it is to be regretted from 
an engineering and locomotive point of view that the 
Hampstead extension of the St. John’s Wood line was 
not proceeded with, so as to give an opportunity for using 
the engines under the conditions for which they were 
specially designed. 

The district through which the St. John’s Wood line 
ran, between Baker-street and Swiss Cottage, being, at 
the time of its construction, already populous, the 
traffic was from the first a good one, although, perhaps, 
not quite up to the expectations of its promoters. The 
line afforded ready access to a district somewhat out of 
the beaten track, not then over well served by omnibus 
services, and it speedily grew in favour with the public. 
It accordingly early received at the hands of the Metro- 
politan Company that nurturing care which a foster- 
parent usually bestows on a newly adopted and promising 
child. If an excusable regard for its more immediate 
interests compelled the Metropolitan Company after a 
while, to damp the youthful ambition of the new line by 
cutting its train services short at Baker-street, it has in 
later years more than redressed that apparently unkind 
act by providing the St. John’s Wood line with frequently 
recurring extensions in the opposite direction, with 
results, no doubt, in the past, as well as in the no distant 
future, entirely satisfactory to both parties. 

Up to the period of opening the extension of the 
District Railway from Blackfriars to the Mansion House 
Station, in July, 1871, the whole of the Underground 
lines forming the Inner Circle system, with their then 
existing branches, were worked by the Metropolitan 
Railway with its own rolling-stock and staff, in virtue of 
an agreement entered into with the District Company 
on the opening of its first section of line from South 
Kensington to Westminster. As far as the public at 
large were concerned, this arrangement for a unified 
working of the train service over lines so intimately con- 
nected as these was not without its advantages in the 
smooth and harmonious working of the whole system. 
But it is not altogether to be wondered at, that, as the out- 
lying extensions of the two companies approached those 
western suburban districts from which passengers could 
be drawn cityward by the northern Metropolitan route on 
the one hand, or by the southern District route on the 
other hand—making all the difference in the world as to 
the pocket into which the fares found their way—friction 
between the two companies should have ultimately 
arisen, resulting in the District Company taking up the 
working of its line with rolling stock and a staff of its 
own. This it did on the 1st of July, 1871, on the com- 
pletion of its portion of the Inner Circle as far as the 
Mansion House. Here it may be stated, in passing, that 
the engines it adopted were of the same design as the 
Metropolitan standard engines, and by the same 
makers. Some departure from the type of roll- 
ing stock was, however, made, in that the District 
Company adopted four-wheeled carriages with four first- 
class and five second and third-class compartments 
respectively, instead of the eight-wheeled carriages of 
the Metropolitan line, with six firsi-class and eight second 
and third-class compartments respectively. In all other 
respects, as, for example, in width, length and height of 
compartments, &c., the District carriages were counter- 


parts of the Metropolitan. An excusable rivalry 
manifested itself between the companies on the 
assumption of independent working. The District 


management led the way by advertising its line as 
‘“‘ The daylight route,” while the Metropolitan authorities 
responded to this implied reflection on their more 
covered way by advertising their line as ‘“‘ The shortest, 
quickest, and best route to the City.” 

As prior to the assumption by the District Company of 
the working of its line in July, 1871, the whole of the 
Inner Circle system and its branches were, in respect of 
working, practically one undertaking, the effects on some 
of the details of working of the rapid development from 
the original 32 miles of line to the wide-spread and 
extensive system it had become by the end of June, 1871, 
were focussed, as it were, in one concern, and are there- 
fore not without considerable interest. These we will 
briefly refer to. But before doing so, some statistics may 
be conveniently given in illustration of the growth of the 
joint concern. 

The aggregate length of the lines worked by the Metro- 
branches to the West London Junction Railway, and the 
politan had increased from 3} to 20} miles, including 
the Metropolitan and District main line, the Ham- 
mersmith and City, the St. John’s Wood, the District 


Dover; but without reckoning the length of the Metropo- 
litan ‘‘ widening” lines as additional mileage, on account 
of their running side by side with the parent line. 

The sum total expended on the 14} miles of main lines 
and branches owned by the companies, included in the 
working by the Metropolitan, as represented by the capi- 
tal accounts of the two companies, had risen to £11,000,000, 
or equal to an average of £752,000 per mile. 

The train mileage run by the Metropolitan rolling stock 
had risen to 1,457,000 miles per annum, the engine mile- 
age—including shunting,‘ empty,” &c.—to 1,618,000 miles, 
and the gross earnings amounted to £547,500. 

But perhaps the most striking change of all, as being 
readily discernible by the naked eye, was in the increase, 
in a period of eight years, in the frequency of the train 
services. While, on the opening of the original section in 
1863, a half-hour service between Paddington and the 
City was considered ample, it was altered by con- 
stantly decreasing intervals, first to twenty minutes, next 
to fifteen minutes, and then ten minutes, until at length 
a service of twenty trains per hour each way was reached, 
and at some periods of the day as many as twenty-one 
trains per hour, giving an interval of less than three 
minutes between the trains. This, of course, meant the 
introduction of intermediate signal stations between the 
passenger stations, so as to diminish the block lengths 
and the periods occupied in passing over them. In 
addition to the shortening of the train intervals, the trains 
themselves had to be gradually lengthened from three 
carriages, seating 208 passengers, to as many as six 
carriages in some cases; as for example, on the Hammer- 
smith and City lines, accommodating 416 passengers per 
train. 








STEAM ROAD TRACTION IN 1833. 


Just now, when a bitter cry goes up from the English 
agriculturist that he must have cheaper means of transport, 
it is curious to find how invariably history repeats itself, and 
to read the ‘‘ Report of a Meeting of Noblemen and Gentlemen, 
called by Mr. Alex. Gordon, and held at Fendall’s Hotel, 
Palace-yard, April 23rd, 1833, for the purpose of forming a 
Society for ameliorating the distress of the Country, by means 
of Steam Transport and Agriculture.” The great evil of the 
time was the high price of provisions, especially bread, and it 
was thought that by diminishing the amount of horse forage 
grown and replacing it by wheat, especially if the latter could 
be moved more cheaply, a considerable fall in prices could be 
effected. 

The chairman of this meeting, Mr. Henry Handley, M.P., 
stated that he had no mechanical or engineering knowledge, 
but was strongly impressed with the infinite capabilities of 
steam, both as applied to transport and to agricultural 
operations. In 1829, he had offered a premium for a steam 
plough, and tried to form a society to encourage the use of 
such things, but had failed. Not much could be done by 
individual exertions; co-operation with others was essential 
Sir Chas. Dance said he had first taken up this subject 
with a view to military purposes, but had afterwards 
embarked capital in Mr. Gurney’s experiments. He had run 
the latter’s steam carriages for four months between 
Gloucester and Cheltenham, in 1831, without the least 
accident to any one, over nearly 4000 miles. Lately he had 
run one from the Bazaar, Portman-square, to Palace-yard, 
calling at several clubs on the way, and had moved through 
the most crowded traffic without startling a single horse. 
His coach was then with Maudslay, Sons, and Field, 
preparing to run as a public conveyance, but private means 
could not do justice either to the subject or its projector. 
He had no doubt of success if supported by the country. 

Sir John Sebright, M.P., had seen the last speaker’s steam 
carriage pass Charing-cross, and could testify to its being as 
well managed as any gentleman’s carriage. As it had gone 
up Clay-hill at ten miles an hour, he had no doubt it could 
go anywhere. 

Mr. Thomas Hancock stated that his brother had a steam- 
carriage then running daily between the City and Paddington. 
He regretted there was only one, as it might have to be 
stopped a day or two for repairs. 

Mr. Alex. Gordon stated shortly what had been done by 
steam-carriage inventors since the report of the Select Com- 
mittee of the House of Commons in 1831, and adverted to 
the very satisfactory trials he had seen made by Sir Chas. 
Dance and Mr. Hancock. He had been to Brighton and 
back with the latter gentleman, but thought it too bold an 
attempt for a single steam carriage. A horse conveyance had 
facilities for repair on the way, but a steamer had none. 
Colonel Torrens, M.P., said that in consequence of the 
opposition offered to Sir Chas. Dance on the Gloucester and 
Cheltenham road, and of Mr. Gurney’s petition resulting 
from it, he had moved for and obtained the Committee of 
1831. That body made a very full investigation, and had 
taken the evidence of many eminent engineers, and its report 
embodied a full and explicit sense of the Committee as to 
the practicability, safety, and utility of steam traction upon 
roads. He considered that the bringing of agricultural 
produce more cheaply to market would increase profits and 
enlarge the demand for labour. Eventually the wealth, 
prosperity, and population of the kingdom might be doubled 
by the increased cultivation thus rendered possible. He 
therefore moved :—“ That the application of steam to inland 
transport and agricultural purposes will, by cheapening pro- 
duction and saving the consumption of the food of the 
country, be accompanied by most extensive advantages to all 
classes, and that, as such, this meeting considers it highly 
entitled to their support and that of society at large.” 
Seconded by J. W. Childers, Esq., M.P., and unanimously 
resolved. 

Chas. Shaw Lefevre, M.P., said that, having been one of 
the members of the Committee of 1831, he could testify that 
its report had been agreed to by all of them. He therefore 
moved the second resolution :—‘ That the practicability of 
applying steam to general locomotive purposes had been 
satisfactorily proved before the Committee in question.” 

This being agreed to, Mr. Leonard Coxe stated that he 
had lately journeyed on Mr. Squire’s steam carriage, which, 
although not so perfect in outward appearance as Sir Chas. 
Dance’s or Mr. Hancock’s, yet conveyed the party with great 
speed and satisfaction. Having long believed in the great 
advantages which would arise from the application of steam 
to locomotion, he was pleased to move the third resolution, 
viz.:— That this meeting considers it desirable that an 





the prominent manner it deserves—to be called 
for Promoting the Application of Steam to General Transport 
and Agricultural Purposes’—and that the following noblemen 
and gentlemen be requested to act as a Provisional Com. 
mittee to carry the resolutions of this meeting into immediate 
effect.” Here follow the names of three trustees and of 
thirty-eight committee-men, headed by the Marquis of Sligo 
and comprising twenty-six members of Parliament, ; 

The following year an attempt was made to form “The 
London, Holyhead, and Liverpool Steam Coach and Road 
Company,” with a capital of £350,000 in £20 shares. The 
death of Telford, however, who was its consulting engineer 
and still more, probably, the formation of the London and 
Birmingham Railway Company, prevented its being carried 
out. The idea was to set apart one side of the turnpike road 
for the use of steam carriages, laying down a line of granite 
tramway for them to run on. 


iv. Society 








A FAST TRAIN ON THE NEW YORK CENTRAL 
RAILROAD, 


For four years past the New York Central Railroad hag 
had in regular daily service a train known as the Empire 
State Express, making the run in each direction between 
New York and Buffalo, 440 miles, in 8 h. 40 min., or at 
an average speed of 50°76 miles per hour from start to finish, 
including all stops. This train is one of the most remuncra- 
tive trains on the road, carries a large number of passengers, 
and has a weight of about 170 tons behind the tender. It 
makes four intermediate stops, at Albany, Utica, Syracuse, 
and Rochester; engines being changed at Albany and 
Syracuse. 

On September 11th, 1895, it was decided to run a special 
express over the same route at very much higher speed, and 
the result was that the distance of 4364 miles to Hast 
Buffalo, where all trains have to slow down through the yards 
and into the city, was made in 412 minutes, or at the average 
speed of 63:56 miles per hour. The train had to slacken 
speed several times for grade crossings, &c., and to mount 
grades of 1 in 56, and 1 in 120, an extra engine being used on 
the former grade, which is just west of Albany. Only two 
stops were made, at Albany and Syracuse, engines being 
changed at these places. The train was similar to the 
Empire State express, but somewhat lighter, representing 
about 160 tons behind the tender, and having accommodation 
for about 220 passengers, so that in weight and paying 
capacity this train ranks ahead of the light 68-ton train 
which recently made the splendid record of 512 minutes for 
the 540 miles from London to Aberdeen. The train con- 
sisted of a baggage and smoking car, 83,470 Jb.; two day cars, 
82,140 lb. and 83,700 lb. respectively; and the private car, 
‘* Maraquita,” 109,500 lb. 

The three locomotives used were all of the ‘ eight-wheel ” 
type—i.e., having four-coupled driving wheels and a four- 
wheeled leading truck or “‘ bogie ’—and of the same class as 
those used on the regular Empire State express, which have 
been illustrated in THz ENGINEER. They are practically 
identical, except that one of the three had wheels only 
6ft. Gin. diameter. The other engines had driving wheels 
7£t. 2in, diameter; cylinders, 19in. by 24in.; boilers, 4ft. Yin, 
diameter, and weighed 124,000 ib., of which 84,000 lb. was on 
the driving wheels, while the combined weight of engine and 
tender was 204,000 lb. The entire train thus weighed 
562,310 lb., or 251 tons. 

The line is equipped throughout with the block system 
—lock-and-block, and 300 miles have four tracks, The 
passenger tracks are laid partly with 100 lb. and parily with 
80 lb. high-carbon steel rails, and the track construction is 
equal to that of any railway in the world. The tenders renew 
their water supply from the track tanks while running. 
The 143 miles from New York to Albany was made at the 
average speed of 64 miles per hour, while the last 72 miles of 
this part of the run was made at an average speed of 67 miles 
ad hour. The highest speed attained was about 80 miles per 
our. 
A summary of the log of this run is as follows, the figures 
given being official :—New York to Albany, 143 miles in 1345 
minutes; Albany to Syracuse, 148 miles in 1404 minutes; 
Syracuse to East Buffalo, 1454 miles in 133 minutes; total 
running time, 4364 miles in 408 minutes. 
The stops were very short, only 1? minutes at Albany and 
24 minutes at Syracuse. The Empire State Express is 
allowed five minutes at each of these places, where engines 
are changed, and two minutes at Utica and three minutes at 
Rochester. 
A still longer express run than that of the Mmpire State 
Express was that of the “‘ World’s Fair Flyer,” which ran daily 
each way between New York and Chicago during the Chicago 
Exposition of 1893, making the run of 980 milesin twenty 
hours, or at the average rate for the entire distance of 49 
miles per hour. This train was made up of heavy sleeping 
cars and dining cars, and weighed about 180 tons of 2240 lb. 
The route was over the New York Central Railroad to 
Buffalo, and the Lake Shore and Michigan Southern Railroad 
to Chicago. The Pennsylvania Railroad made a trial run with 
& train designed to make the run in nineteen hours over its 
shorter route of 913 miles, but the train was never put in 
service. With the past record of the Empire State Ivxpress 
and the new record of the special train in September, it is 
probable that the Empire State Express will have its schedule 
time cut down to eight hours, which will give an average 
speed of 55 miles per hour for 440 miles, 








THE FoREIGN CATTLE TRADE: IMPROVEMENTS AT BIRKENHEAD. 
—The Committes of Works of the Mersey Docks and Harbour 
Board has decided upon some extensive alterations and improve- 
ments at the Foreign Animals Wharf, Birkenhead. In connection 
with the cold air stores there is to be a complete renovation on the 
Linde system of the refrigerating machinery, a large portion of 
which is of an antiquated description, An additional chill room, 
to be kept at a uniform temperature of 33 deg. Fah., is to be 
constructed. The total estimated expenditure is under £10,000. 
This improvement is part of the forward movement which the 
Docks Board has been stimulated to make by the competition of 
the ether ports, and more particularly, in this case at any rate, 
by the threatened competition cf the Manchester Ship Canal, 
which will make a vigorous bid for a share of the foreign cattle 
trade as soon as the new wharf and lairages at Mode Wheel are 
ready for use, The unfortunate delays which have arisen in 
connection with the construction of the lairages have practicaily 
lost a season’s Canadian trade to Manchester, as the St. Lawrence 
ports are closed by ice during the winter months, Consequently 
a beginning cannot be made until next summer, by which time 
the port of Liverpool will be in a better position to fight for the 








Snow-hill connection with the London, Chatham ard 





association be formed for bringing the measure forward in 


retention of the trade.—Manchester Guardian, 
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THE BRIGHTON DYKE AERIAL ROPEWAY. 


rspective sketch and by | 








Tax engravings below show by 
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system. 


r. W. J. Brewer, 15, Victoria-street, Westminster, on his | 


Fig. 3, the upper gripping cap not being shown in place. It 
is, however, shown in Fig. 5. The suspending anchors have, 
as will be seen from Pig. 1, seagoing ee igor 

i i ighton Dyke and the ropeway erected | being at the centre of the span. The carriage, which at 
averse section the Brighton Oy - ward Brighton will carry about a dozen passengers, is ’ suspended 
The dimensions given with the dyke section, Fig. 2, | from the roller bridles, as shown in Fig. 3, the connections to 
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supply the chief particulars relating to this line, and some of 
the details of construction are shown by Figs. 3, 4, and 5. 
The system of construction differs from that of ropeways in 
use in many places in that the ropes which carry the load by | 


Fig. 


1 


the carriage or cage being broken off in the engravings for 
convenience. The two smaller rollers, shown at mid-height 
of the suspending brackets in Fig. 3, are for the support of 
the running ropes by means of which the cars are hauled 


| castings at their lower ends, are of steel lin. in diameter. 
| The cables upon which the car rollers run are lin. in 
| diameter and 18in, from centre to centre. They are fixed to 
| the steel casting by means of light clips, not shown in the 
| engraving. Mr. Brewer has worked out a system of overhead 
| ropeway or carriage way based to some extent on that in use 
| at Brighton, but with a rigid suspending rail instead of the 
| Wire rope carway—the design for this is shown by Figs. 7 














Fig. 5 


and 8, As will be seen from these engravings, the hauling 
cable provides to some extent a guide for steadying the car or 
load carrying box which is supported by means of rollers 
with bridles, as shown in Fig. 7, the rollers running upon the 
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means of pulleys, as shown in Figs. 3 and 4, are themeelves | 
suspended by brackets of anchor ehape from a carrying rope 
— 48 & suspending catenary. This main supporting rope 
8 shown in section at the upper part of the anchor piece in 





across from side to side of the dyke. Hauling machinery, 
consisting of a Crossley oil engine and winding drum, is 
placed in the small engine-house shown to the right of Fig. 1. 
The suspension rods, which carry the anchor-shaped steel 
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upwardly turned flanges of the central carrying rail. Al- 
though shown as designed for very small cars and loads, this 
system, it will be seen, lends itself to very considerable 
extension as to size, and will no dovbt find numerous applica- 
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THE BRIGHTON DYKE-AERIAL RAILWAY 

















Fig. 8 
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tions in large manufactories, quarries, and the like; the | 


cost of a line capable of carrying a very large quantity of 
material per day being estimated at not more than £2000 per 
mile, it being assumed that it would not be necessary to 
purchase land, but only to acquire a right of way, the 
elevated line not interfering with the usual use of the land. 
It will be seen that the arrangements adopted at the Devil’s 
Dyke might with but small modifications be made to take 
the place in many cases of a bridge of a more expensive kind, 
with the advantage that passengers may be taken across it by 
mechanical means. In many cases, it would be advisable 
that a slow speed of haulage for the cars on such a structure 
should be adopted, but in any case it might at least reach an 
ordinary walking pace, and yet offer considerable advantages. 
The cableway at Brighton is probably the first of any 
notable span by which passengers have been carried, and it 
gives a good idea of what can be done in this way, although 
the hauling gear as we saw it might be much improved, and 
the speed lowered. An important feature is the wide span 
which may be carried in this way, and the removal of the 
wear of carrying rollers or wheels from the main supporting 
or catenary cable to others easily removable, each track cable 
being made capable of carrying the whole load, so that if one 
breaks, or the car slipped on one side, the other cable would 
carry it. 

The inner end of the bridle pieces by which the cars are 
suspended from the rollers may, when thought necessary, be 
carried downward, so that even if a roller began to leave the 
track cable it would be brought back. The catenary cable, 
not being subject to wear of rollers, will have a long life, and 
one set of anchorages may be made to meet the requirements 
of several long spaus. The oil engine employed at Brighton 
is of the 4-horse power normal size, and we are informed 
that 720 people have been carried across the dyke and back 
in about two and a-half hours at an expenditure for petroleum 
of 201. 








THE ALLEGED TREACHEROUSNESS OF INGOT 

WirH regard to this heading, it is proper to say that in 
the connection in which it is now to be used the term 
‘‘ ingot iron” is indispensable, and the common and mis- 
leading phrase, “ mild steel,” must be wholly put aside. 
This substitution involves more than a mere question of 
nomenclature, for with the growing use of grades of 
metal rivalling good wrought iron in the smallness of 
their content of impurities, the employment of the word 
** steel ’—have it never so many adjectives—is deceptive 
and irrational. To fix our ideas, we may define ingot iron 
as a metal produced by any process involving the com- 
plete fusion of the iron, and containing as a maximum 0°15 
per cent. of carbon and corresponding quantities of the 
other usual impurities. It is not rare to hear it stated 
that ingot iron (the propounder of the statement always 
calls it ‘‘ mild steel”) is apt to fail without assignable 
reason, a tendency which causes this material to be con- 
tumeliously compared with its older and dearer rival, 
wrought iron of noted brands. This idea was at one time 
justified by the frequent occurrence of fractures and other 


injuries of which the vera causa was undeniably obscure. | 


The verification of the present existence of cases of this 
kind, and the investigation of the influences determining 
their appearance, have occupied the attention of one of 
the sub-committees nominated by the International Con- 
ference for the Standardisation of Methods of Testing 
Structural Materials, which body met recently at Zurich 
to receive the reports of its various sections, and to 
indulge in mild picnicking as if it were a kind of con- 
tinental B. A. 








The report of this committee bears the encyclopedic 
title, “‘ Investigation of ways and methods to determine 
the often wholly abnormal behaviour of ingot iron, which 
displays itself only too frequently by unexpected fracture, 
in spite of the fact that portions of metal taken from the 
end of the broken pieces behave perfectly normally when 
tested for quality.” The title dribbles on like this for 
some distance, but the sample is fairly representative, 
and should suffice for the veriest glutton. The contents 
of the report is a valuable consensus of opinion, from 
engineers and works managers, upon the following ques- 
tions, which were categorically addressed and explicitly 
and specifically answered. These questions, as far as 
they are of technical interest, may be quoted thus :— 

(1) Have you had cases coming recently under your 
notice of sudden, unforeseen, and inexplicable fractures of 
ingot iron ? 

(2) Has such progress lately been made in the manu- 
facture of ingot iron that fractures of this kind rarely or 
never occur ? 

(3) Have methods been arrived at by practical experi- 
ence in the manufacture of ingot iron adequate for the 
recognition of metal of abnormal behaviour ? 

(4) What is the nature of these methods ?—an affirma- 
tive answer to (3) being assumed. . 

The recipients of these inquiries are singularly unani- 
mous in their replies. They state that cases of injury 
and fracture of ingot iron, without assignable cause, are 
now extremely rare, and that this gratifying result is 
largely to be attributed to the greater care and skill 
now used by the manufacturer. The alterations in method 
which have been adopted within recent years consist, 
broadly speaking, in the treatment of ingot iron as a 
material swz generis, and in not working it under the con- 
ditions which are found suitable for wrought iron. Evi- 
dently it is incorrect to call a breakage unforeseen if it 
has occurred in consequence of the subjection of the 
material in which it occurs to improper manipulation. 
It will be seen that this summary of the opinions em- 
bodied in the replies furnishes an answer to the first two 
questions. With regard to questions 3 and 4, the majority 
of the engineers consulted profess themselves unable to 
recognise beforehand ingot iron likely ultimately to 
exhibit abnormal behaviour. Such, however, as deal 
with these questions more particularly, rightly relegate 
them for the consideration of the chemist. It is now 
generally accepted that ingot iron departing in composi- 
tion from certain limits known both to the manufacturer 
and the consumer—or, rather, to their respective advisers 
—is inevitably a risky material to use. It is true that 
occasionally metal not greatly abnormal in composition 
will behave in an unforeseen manner, but it is equally 
certain that if the impurities which it contains be per- 
fectly normal in nature and quantity, the good behaviour 
of the metal may be safely foretold. This, of course, 
implies that the metal has been skilfully and fairly 
handled subsequent to the preparation of the ingot. 

In the course of the replies received in response to the 
| questions quoted above, certain special points of interest 

are dealt with, and may be usefully added to the general 
conclusions already enunciated. Thus greater stringency 
in the demand for freedom from phosphorus, which is of 
all impurities most to be feared, may properly be shown 
now that it is possible by the basic process to reduce 
the content of this element, when working with a pig rich 
| therein, to a point similar to that characteristic of high- 
‘ class metal made by the acid process from ore practically 





———— 
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free from phosphorus. The very moderate o 

0°05 per cent. P can justly be ps Sosa as Basra usd ; 
upper limit, and even 0°03 per cent. may be reasonably 
required. Systematic analysis is the best possible check 
on the quality of ingot iron in this respect, but bendin 

tests at the ordinary temperature, or, better, drop tenn 
at about 20 deg. C. (= —4 deg. F.) are also useful. The 
severe internal stresses which are set up by rolling cold 

or at a so-called “ black” heat, are best illustrated by the 
extreme care afforded by a wire which, originally 4-5mm 
in diameter, and having an ultimate strength of 40 kilos. 
per square inch, with an extension of 20 per cent., wag 
reduced by drawing cold to adiameter of 2°4mm., and then 
had a tensile strength of 75 kilos. per square inch, and no 
measurable extension. On annealing, the tensile strength 
became 36 kilos. per square inch, and the extension 
returned to the original figure of 20 per cent. The test. 
ing of an annealed test piece, and comparison of the 
results with those given by another test piece cut from 
the material in its original state, will therefore serve as a 
useful check on the internal condition of the metal. It 
is frequently asserted by the advocates of any given pro- 
cess of stsel-making that other methods tend to yield un. 
trustworthy material. Impartially considered, the ques- 
tion resolves itself into this, viz., that no single process 
has a monopoly of the production of good or bad motal : 
with careful working the product of converter, open 
hearth or crucible, may be equally well fitted for its 
intended use. On account of the fact that in the open 
hearth process the bath of metal may be kept liquid for 
an indefinite time, alterations of the composition of the 
charge may be made with an ease which gives the method 
a certain advantage over the converter process; but 
seeing that the product in each case can be tested and 
analysed before acceptance, any error in composition 
almost means a certain loss in pocket, and does not 
involve the use of a dangerous material. 

Professor Tetmajer, of Zurich, quotes a number of 
cases of accidental fracture which have come under hig 
notice within the last ten years. The frequency of such 
occurrences has lately steadily decreased. A few typical 
instances may be given. 

A sleeper from a Swiss railway had a tensile strength of 
5°65 tons—of 1000 kilos.—per square centimetre, a con- 
traction of area of 40°3 per cent., an extension of 20 per 
cent., figures which are not in themselves especially 
suspicious. On analysis, however, it was found to con- 
tain 0°19 per cent. of phosphorus, and its breakage in 
carriage is no longer surprising. An instance of a less 
gross kind is afforded by a boiler plate which failed to 
stand a cold bending test. It had the composition :— 


Per Cent, 
Carbon ... 0°2 
Paosphoras ... . 0°031 
S$ licon 0°002 
Manganes3 0 °880 
Salphar ... 0°100 


No single figure is here especially glaring, but, with 
the exception of the phosphorus, every impurity is unduly 
high, considering the purpose to which the metal was to 
be put. The analysis as it stands is ample to condemn 
the plate, supposing the metal to be supplied under a 
fairly rigorous specification. In another sleeper which 
showed numerous cracks, the ordinary mechanical tests 
failed to disclose anything abnormal, but the content of 
phosphorus proved to be 0°135 per cent., and the forma- 
tion of the cracks ceased to be mysterious. Cases some- 
times arise in which that useful ally of the steel-maker— 
manganese—has been abused and has duly retaliated. 
An I girder which broke in unloading, and proved to be so 
hard and brittle that it could not be machined for test 
pieces, contained 2°697 per cent. of manganese. It was 
faulty in composition in other respects, but this figure 
alone accounts amply for its abnormal behaviour. The 
presence of this enormous quantity of manganese is to be 
explained either by the imperfect admixture of the ferro- 
manganese, and the consequent appearance of an undue 
proportion of this in a single ingot, or else in the 
accidental use of ferro-manganese instead of spiegel- 
eisen. The former is so much richer in manganese, that 
a quantity reasonable for the latter becomes excessive 
when the error is made of substituting the one for the 
other. Occasionally, no fault is to be found with the 
material itself, whether its mechanical properties or 
chemical composition be taken as a criterion, but the 
blame is to be laid on the manipulation of the metal in its 
conversion from the form of an ingot to that of the finished 
article. Thus, a piece of plate made of ingot iron having 
a perfectly normal composition, and giving mechanical 
results from test pieces cut longitudinally, to which no 
exception could be taken, gave, on testing a piece cut 
crosswise, unmistakeable signs of brittleness when bent 
under the steam hammer. The fracture caused by this 
cross bending test was free from flaw, but on the tension 
side of the bend the structure was different from that in 
the compressed portion. The surface of the test piece on 
the tension side showed a number of fine cracks corre- 
sponding with the direction in which the plate had been 
rolled. It appeared that the metal had been prepared 
from an ingot, the edge of which was unsound. The 
blowholes on the sides at right angles to the direction of 
rolling naturally were not rolled out, but were produced 
with long fissures in a direction parallel to the length of 
the plate. This view was confirmed by an examination 
of the rolled surfaces of the plate, which were found t2 
exhibit flattened cavities representing the original blow- 
holes. More nearly meriting the epithet ‘‘ unaccount- 
able,” was the failure of a digester made of open hearth 
steel, and used for the preparation of paper pulp. No 
analysis was made of this material, but the mechanical 
tests were quite normal. Seeing that the vessel was made 
at a time when it was a common practice to work ingot 
iron in the same free-and-easy way that may be used for 
wrought iron with impunity, it is likely enough that 
stresses induced by unfair manipulation were responsible 
for the fracture, but, having regard to the fact that on 





the day of the accident the temperature of the air was 
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extremely low, it is probable enough that breakage arose 

from the presence of too much phosphorus. A significant 

instance of the need, in cases of fracture not easy of 
explanation, to institute intelligent inquiry as to the 

history of the peccant material, is afforded by the 

edifying tale of a certain piece of boiler-plate which un- 

expectedly developed edge cracks during the process 

of construction. Neither chemical composition nor | 
mechanical tests sufficed to make the reason of this | 
behaviour clear, but a little simple detective investigation 

showed that the plate had been rolled immediately before 

a general holiday. The hurry incidental to the eve of a 

festivity led to the performance of the work at that 

critical temperature—or “black” heat—which is 

universally recognised as fatal to-ingot iron. The 

utility of all pertinent questions, when the cause of a 

failure may be fairly considered obscure, could not be 

better illustrated. 

From the practical point of view of the engineer 
who uses ingot iron as a structural material for any 
purpose, it is easy to draw useful and definitive con- 
clusions. In the first place, the composition should be 
kept as low in impurities of all kinds as is consistent 
with the tensile strength required. Secondly, without 
asking for impossibilities, every impurity, other than 
carbon—and, in smaller degree, manganese—should be 
reduced to the lowest possible figure. Thirdly, a syste- 
matic control of the quality of the material should be 
maintained by analysis, and also, if possible, by 
mechanical tests. Finally all conditions of working, 
from the casting of the ingot to the instalment of the 
finished plate, girder, &c., should be fair to the metal and 
just to the steel maker. We should hear little of “ un- 
—" ” failures if these guiding rules were regularly 
observed. 








LEWIS’ PATENT HOT BLAST VALVE. 


In theee days of high temperatures, the serious effects of 
prolonged st »ppages in blast furnace practice has directed the | 
attention of engineers and managers to the importance of | 
providing themselves with appliances that will not only stand | 
the high temperature for the longest possible period, but 
which are easily accessible for repairs, and of such a character 
that the most exposed parts of tne apparatus can be changed 
without any long interruption of the blast. Perhaps no detail 
of ® modern furnace plant has received more attention than 
hot blast valves, especially in the direction of cooling the seat 
and slide by means of circulating air or water. The cooling 
effact of air has been found to be insignificant, and the appli- 
cation of water has presented serious difficulties and even 
danger, where the circulating pipes are exposed to high tem- 





peratures or open to twisting and fracture, upon which the 
hot blast main may be flooded and water found in the tuyeres 
before the accident is apparent. 

The difficulties appear to be successfully overcome in the 
‘“‘ Lewis” valve, which is now being introduced in the more 
important plants throughout the country, and which we 
illustrate in this issue. The valve consists of a brick-lined 
wrought iron or cast steel casing and hood, within which is 
fixed the valve seat, which is a cast iron ring, with pipes cast 
in through which the water circulates. The valve slide con- 
sists of a disc actuated radially within the casing by means 
of a counterbalanced lever. The slide is cooled by an in- 





LEWIS'S HOT BLAST—MAIN VALVE 


dependent circulation of water through a coil of pipes | 


enclosed in the disc, the supply entering and exhausting 


not exposed at any point within the casing, and no danger 
can result until the cast iron is burned away. As a fact 
these valves have been in use for upwards of two years with- 
out the metal showing any indication of warping or burning. 
The seat, being to a large extent eye by the brick lining, 
rarely requires changing provided it is water cooled, and so 


of blast. The slide is changeable in a very few minutes by 
removing the lid in the hood, which is plainly shown in the 
engraving, the water connections being made at leisure after 
replacing the cover and starting the blast. The valve is 
owned and made by Messrs. Francis Morton and Co., 
of Liverpool, in all sizes from 15in. to 24in. diameter. 








SELF-PROPELLED ROAD CARRIAGES. 


Str Davin Satomons has arranged for an exhibition of horse- 
less carriages on Tuesday, October 15th, at the Tunbridge 
Wells Agricultural Show 
Ground, which has been 
kindly lent to him for the 
occasion. The carriages 
will enter the ring at two 
o'clock p.m. The grand 
stand is reserved for those 
attending by invitation. 
In order to offer all inter- 
ested in these new carriages 
an opportunity to attend, 
the ground will be thrown 
open to the public on pay- 
ment of one shilling en- 
trance fee. Sir David is 
paying the expenses of the 
exhibition, and intends to 
employ the entrance money 
for prizes to be awarded at 
the show of the Tunbridge 
Wells and South Eastern 
Counties’ Agricultural 
Society next year, for the 
best horseless carriages in- 
tended to be used for agri- 
cultural, trade, and private 
purposes, 


For the convenience of 
those desiring to be present, 
Sir David Salomons has 
written an article giving all 
information to the smallest 
details on thesubject, which 
will be published in ths leading Tunbridge Wells journal, the 
Kent and Sussex Courier, on October 4th. This article also 








through the trunnions by means of gun-metal swivel glands | replies to the very large correspondence which has been received 


of ingenious design. It will be seen that the water pipes are | 
| detail. 


and to which it has been found impossible to answer in 
Sir David has no interest whatever in the manu- 
facture or sale of carriages cf this type, his sole object being 
to give practical information to the public concerning a new 
movement which is likely to be of immense benefit to the 
English nation. : 

Invitation tickets may be secured in order of application by 


kept free from warping, which is the great source of leakage | fellows and members of the following respective institutions 
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sending an addressed envelope to the Secretary of the 
Institute of Civil Engineers, Great George-street; the Institute 
of Electrical Engineers, Victoria-street; the Institute of 
Mechanical Engineers, Victoria-chambers ; the Royal College 
of Physicians, Pall Mall East; and the Royal College of 
Surgeons, Lincoln’s-inn-fields. It must be understood that 
if applicants do not receive a reply within three days, it will 
not be possible to send an invitation. 

We are indebted to our contemporary, the Kentand Sussex 
Courier, for advanced proofs of Sir David Salomons’ paper. 
much of it consists of Tentinttee matter, which has in various 
ways already appeared in our pages. The following extracts 
will, however, be found interesting. Dealing with the legal 
aspect of the question, Sir David Salomons writes :— 

“Four Acts of Parliament exist, which deal with these 
machines, one Act having been passed in 1861, another in 
1865, one in 1878, and, lastly, a portion of the Local Govern- 
ment Act which received the Royal Assent in 1888. The 
Highways and Locomotives Amendment Act of 1878 is 
practically the only one which regulates this traffic, as it 
revises the previous statutes to such an extent as to virtually 
repeal them. The Local Government Act does not appear to 
introduce any new point, since it only transfers the powers 
from one set of authorities to another. There have been at 
least two decisions adverse to the use of self-propelled light 
traffic on the high roads, but as these were not appealed 
against in the Higher Courts, there is no final prohibition to 
their use. In the two cases I have in my mind small steam 
bicycles, creating no noise, smoke, or steam were held to be 
locomotives within the meaning of the Act, and therefore, a 
licence would be required from the Locomotive Licensing 
Authority. Two men would have to be in charge, another 
one walking at a given distance in front, and the speed 
limited to two miles per hour. It is a moot point whether 
light, self-propelled traffis comes within the meaning of the 
Locomotive Act at all, since the demand for such traffic to 
this date—1878—had been virtually non-existent, but it is 
not worth while to pursue the question. 

“The late Government introduced a Bill, which was not 
proceeded with in consequence of the defeat of the Ministry, 
which led to a General Election. That Bill was absurd in 
the extreme, as, had it become an Act, it would have pro- 
duced the abuses and injustices of which traction engine 
owners have complained—viz., that every county creates its 
own bye-laws and requires a separate licence. I am no friend 
of the traction engine in the vicinity of populous districts, 
especially where the neighbourhood is of a residential 
character. At the same time, it must be admitted that the 
state of things referred to is not fair. Had a restrictive Act 
been in existence when cycling was introduced, the immense 
service which has been rendered to the English race by this 
useful pastime would never have come about ; and I contend 
that in the case of horseless carriages no restriction of any 
kind should be placed upon them beyond those at present in 
force regulating ordinary traffic, and which are ample and 
sufficient—i.e., the rules of the road, of speed, and of weight, 
and if any carriage is placed on the road likely to be a 
nuisance the common law is sufficient to deal with it. One 
thing, however, should be insisted upon, which is, that not 
only such carriages, but all vehicles, should carry lights after 
dark. Such a regulation exists in regard to cycles, and it is 
& pity the rule is not universal. 

“We now come to a very important Act, which appears to 
have been overlooked. It was passed in 1888, entitled in 
brief ‘The Customs and Inland Revenue Act,’ and it received 
the Royal Assent on May 16th of that year. In Part 2, 
Clause 4, Sub-clause 1, these words occur:—‘If such car- 
riage shall have four or more wheels and shall be drawn or 
adapted, or fitted to be drawn, by two or more horses or 
mules, or shall be drawn or propelled by mechanical power,’ 
two guineas is the sum to be paid as Excise fee. Passing on 
& little further, Sub-clause 3 of Clause 4 provides that in the 
construetion of this section each of the following terms has 
the meaning hereby assigned to it. ‘Carriage means and 
includes any carriage—except a hackney carriage—drawn by 
horse or mule, or horses or mules, or drawn or propelled upon 
® road or tramway or elsewhere than upon a railway by steam 
or electricity or any other mechanical power,’ &c. &c. It is 
therefore clear to the most obtuse mind that the framer of 
that Act drew a distinction between a self-propelled carriage 
and a locomotive, since the locomotive does not pay a two- 

guineas fee to the Excise. Moreover, the House of Commons, 
having passed this Bill, clearly accepted the sense that would 
be naturally assigned to the words given. To go a step 
further, the Local Government Act, which transfers the 
various powers under the Locomotive Acts to certain 
authorities, and which received the Royal Assent in the 
same year, on August 13th—i.c., at a later date than the 
Customs and Inland Revenue Act—does not appear to refer 
to this Act at all. This seems to me conclusive, that light 
self-propelled traffic has never been regarded by Parliament 
as the same thing as locomotive traffic—ie., traction 
engine trains—and no man in his senses could take any other 
view after considering the matter. Indeed, if a man pays 
the Excise two guineas for a licence to employ a horseless 
carriage on ordinary roads, and without the necessity of 
obtaining a licence from the County Council under the Loco- 
motive Act, it is perfectly evident that he cannot be interfered 
with as long as he does not infringe the rules of the road, nor 
commit a common law nuisance. Otherwise the law would 
hold out one hand to take the man’s money for @ licence, and 
with the other hand prosecute him for acting upon the 
licence which has been granted to him. It is quite conceiv- 
able that if self-propelled carriages were introduced on a vory 
extensive scale, certain dangers might present themselves 
which are now unthought of. The application of every new 
invention, and the introduction of every fresh development of 
@ neglected industry, has, in almost every instance, necessi- 
tated an Act of Parliament to protect the public, and it is 
therefore not unlikely that an Act may be eventually required 
to regulate horseless traffic. But it is more prudent to per- 
mitsuch traffic to develope, and see what the dangers are, if any, 
before inflicting on the nation restrictive measures to the disad- 
vantage of capital and labour, as well as the people at large.” 

As to the probable results, he writes :—‘‘ The results which 
may be anticipated from a large development of horseless car- 
riages, carts, wagons, and other vehicles is a question so large 
that it can only be briefly discussed. England ig better served 
with railways than any other part of the world, due, no doubt, 
to the fact of the great red which was given in early 
times to the development of this industry, and also possibly to 
one circumstance which still exists, that the capital account 
of railways is practically never closed. Consequently money 
can always be found to make extensions to suit the public 
convenience, and to develope the wealth of the country when 
suitable occasions present themselves. The low death-rate of 
England is in a large measure due to our railway system. 
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The various materials required for sanitary purposes can be 
brought from one town to another at a low cost. When 
epidemics hreak out scientific men can, at a few hours’ notice, 
be brought from large towns to the point where they are | 
required to make investigations, and by their advice stop the 
outbreak. The working classes reap untold advantage from 
our railway system, which enables them to obtain food, fuel, 
and clothing at a low cost, and occupation in their various 
trades, by spreading the population, which would be impossi- | 
ble if the old road coaches still existed. T> the prosperity of | 
the working classes and the healty state of the country, the | 
great powur of England may be attributed, while theenormous | 
population she boasts gives her the means to populate all 
parts of the world, and thereby stimulate commerce with the 
old country. 

“If this great network of railroad could be vastly | 
extended, what would the result be? ‘I.and now distant from 
the railway station could be brought into close proximity with | 
the various markets for the sale of the produce growing upon 
it. Much land now of small value would come in for 
residential property. All this apart from the advantages 
mentioned before. 4 , 

“The idea of light railways is supposed to carry with it 
these advantages, but there are many difficulties in the way | 
of their development.’ Some light railways might pay, but | 
in other districts, and those which most require such | 
assistance, the system could not be constructed without loss. | 
On the other hand, if every farmer became his own light | 
railway, the solution is found at once. This is not a dream | 
of the future, since the farmer holds his fortune in his own | 
hand now. The cost of adding a petroleum or other motor | 
to the farm wagon would at the outset be no more than that | 
of a pair of cart horses at the very outside. The farmer | 
would then have a wagon with horses which never tire, which | 
could return from the ritilway at a trot and carry his load | 
with greater speed than when he had his live team, which | 
from their nature could omly go at a slow speed ; and, more- | 
over, these self-propelled : vagons and carts would not be open | 
to the same objection as the heavy road trains drawn by | 
locomotives on country :soads. The farmer would require | 
less men than to tend his horses, no stabling to keep in order, 
no fields to be cropped for the supply of his horses, and the | 
cost of working and maintaining his engine would be less | 








than half the expense of the presept method of propulsion. | 


The labour thus displaced could be utilised with advantage 
in fields, and the whole produce of the farm would be sold 
at what would be an enhanced value to the farmer, since his 
expenses would be smaller. Indeed, the turn over of £100 
or £200 per year is all that is necessary in many cases to 
make the despondent tenant or master farmer a happy man. 

“Let us consider the professional man. Take, as an 
instance, the doctor who has an extended practice. He must 
keep one, two, or more horses, according to the nature of the 
district he has to traverse. He must have a coachman and 
stalls for his horses. It is needless to point out the advantage 
of the horseless e to such a man. The coachman 
could be replaced by an intelligent lad, who could attend to 


/ and clean the carriage. The struggle for life, which is a 
| serious matter with the new practitioner, would cease, and 


the £100 or so saved would render his lot a far less anxious 
To the tradesman the advantages would be equally 


one. 
great. To the ordinary resident, whether in or out of 
business, the power to order out the trap at five minutes’ 


| notice to go to the station or elsewhere is an advantage in- 


calculable to anyone who has limited means on the one hand, 
or limited time on the other. It is a matter of constant 


| occurrence in the country that the period between the 


delivery of the post and the starting of a suitable train does 


| not allow time to order the carriage and reach the station. 


With the horseless carriage this advantage presents itself, so 
that the busy man can practically lengthen his days.”’ 

In conclusion, he says:—‘It only remains for those 
interested in these vehicles, the introduction of which I may 
venture to describe as the bloodless revolution of the end of 
the nineteenth century, to take the trouble to spend an 
hour at the pro Exhibition on October 15th, and satisfy 
their curiosity by a personal acquaintance with the vehicle 
itself, while it may be interesting to add that before long we 
shall have a competition in this country organised by the 
spirited editor of THz ENcINzER, who has offered a prize of 
£1000 on similar lines to that given last year by Le Petit 
Journal in Paris. That we are at last on the eve of a great 
development of this class of locomotion is naturally a source 
of interest to myself, because as long ago as 1875 I con- 
structed a couple of electrical tricycles which worked satis- 
factory, but the recharging of batteries existing at that time 
was so troublesome that no further steps were taken in the 
matter.” 
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TIMBER STACKING CRANE, 


Tus: crane illustrated on pages 331 and 332 has recently been 
constructed and erected in accordance with the aes of Mr, 
J, G. Statter for the purpose of timber and firewood stacking 
upon the wharf on the Grand Surrey Canal of Messrs. 0. H. 
Glover and Co., timber importers, Hatcham Saw Mills, 8.1. 

Last year Messrs. Glover and Company, finding that stack- 
ing by manual Jabour was too slow and inefficient to meet the 
demands of their business, decided to adopt mechanical means 
for this purpose. Steam was rejected onaccount of the greatly 
increased rate of insurance. 

The timber usually stacked at No. 2 Wharf consists of deal, 
batten, and board ends, varying from 1ft. upto 6ft. inlength,and 
of deals and battens from 6ft. to 15ft. long, and means were 
required of suitably raising and delivering loads of shorter 
lengths so as to reduce re-handling to a minimum, after 
delivery of each load upon the stack. The manner in which 
this has been accomplished is described below. The crane 
itself is @ travelling derrick, having lifting, lowering, slewing, 
derricking, and traversing motions, all controlled by four 
levers placed immediately in front of the driver. The driving 

Jatform is raised up above the crane mechanism, and about 
12ft. above the rail level, and thrown forward to enable the 
driver to see his load in the barge over intervening timber 
stacks, and the whole crane runs upon an elevated track, sup- 

rted by a gantry, the rail level being 30ft. from the ground, 

The principal dimensions and the capacity of the crane are 
as follows :— 


et eee ee eee 
(i.e. length of cord, jib being swan-necked for 
the better handling of skip of deals). 
Maximum radius .. .. oo oc oo 8eft. 
Mivimum ditto .. .. .. « 15ft. 
Maximum height of jibhead .. 70ft. from ground. 
Working load oo «8 ee 15 ewt. 
Speed of lift ° . 125ft. per minute. 
Bpeed of slew .. «. 800ft. ditto 


Speed of traverse 2.1... soft. ditto 


In constructing the crane, Messrs Statter preferred to drive 
all the motions from one electro-motor, although this is not 
always their practice. In this case four separate motions, 
three of which have to act in both directions, are required ; 
and since none of them require a great power, it was decided 
to drive them all off one motor, using a Shaw’s patent coil 
with Lindsay’s cone clutch for the heavier load, and ordinary 
friction cones for the lighter motions, as will be seen from the 
engravings, Figs. 1 and 2. The motor is astandard “ Statter”’ 
B type, motor size M.E., built foran output on 100 volts and 
90 ampéres, and so wound as to be capable of running at all 
loads from light, when running the gearing only at 25 
amperes, to full load—lift and slew combined being about 
110 ampéres—without undue sparking or heating. 

The motor, as shown in our engravings, is geared directly 
to the shaft carrying the lifting barrel by a worm and worm 
wheel running in an oil bath, and the other motions are also 
driven by this shaft. The barrel is engaged and disengaged, 
as required, by means of a coil clutch, and is controlled by a 
powerful strap brake. A flexible steel wire rope is used for 
hoisting. 

The whole of the motions are, as before stated, controlled 
by four —_— levers, and a foot brake placed in front of the 
driver, and the direction of the slope of these levers gives the 
cue to the driver for the direction of movement. In all cases 
when # lever is vertical it is disengaged. By pressing “ for- 
ward,” say, the slewing lever, the crane slews to the right, 
while pulling it ‘ back ’’ makes the crane slew to the left, 
On all lever quadrants are brass plates indicating the move- 
ment effected and the direction. A fifth lever placed at the 
driver’s right side controls the speed of the motor, and enables 
the driver to graduate the speed if required. The current for 
operating this crane is generated by a dynamo driven by a 
Crossleys 12-horse power gas engine in Messrs. Glover and 
Co.’s saw mill some 300 yards distant, which dynamo is to be 
utilised at nights—when the crane is not used—for electric 
lighting their mills and offices. In designing tackle for hold- 
ing the “lifts” of short lengths of “deals, battens, or board 
ends,” some difficulty was experienced in obtaining a form 
of sling which would lift the timberin block form. Wire rope 
slings were at first used, and these work well with deals and 
planks, With boards the pack sags too much at the bottom, 
and becomes so distorted that it cannot be loaded on the 
stack en bloc. 

This difficulty has been overcome by a set of slings designed 
by Mr. Statter, in consultation with Messrs. Glover and Co., 
which have a stiff steel rod along the bottom, and terminate 
at both ends in a flat link steel chain—the ends of the steel 
bars having been milled into a comb to receive the last links. 
These pieces of chains sre short, and are for gripping the 
corners; they terminate on each side in a joint box, from 
which wire rope ends complete the slings. These slings will 
lift both thick and thin timber, and one view of them is 
shown in Fig. 4. 

With the aid of these slings the crane lands the timber and 
firewood direct from barges over a part of a wharf 120ft. by 
60ft. A cubic fathom of wood, weighing three tons, can be 
loaded by it in four lifts of 15 cwt. each, up to a height of 
60ft., or direct into vans, snd by a simple system of building 
the stacks with arched cartways underneath and “loop 
holes,” the crane is also available for loading vans direct from 
any part of thesamestack. The barges are loaded direct from 
chips in the Surrey Commercial Docks, and in order to entail 
& minimum of labour in loading the ship, the wood is placed 
in the barges in aconvenient manner for slinging. The crane 
cccupies @ prominent position, and is readily seen by all pas- 
sengers on the South London line where it crosses the canal 
before stopping at Old Kent-road Station from London 

ridge. The crane and its machinery were designed and sup- 
plied by Messrs. Statter and Co., of 68, Victoria - street, 
Westminster, @ general specification of Messrs. Glover’s 
requirements having been drawn up for them by Mr. E. R. 
Dolby, Westminster. It is stated that Messrs. Glover and 
Co. intend ascertaining the net profits made by this crane 
over hand labour, and distributing 50 per cent. of them 
among the men who are employed on the work. This firm 
employ nearly 200 men, and their manufactures may be 
seen in nearly every town in England. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


A CURIOUS BOILER EXPLOSION. 


S1r,--Having seen the boilers at Balbardie Colliery, Bathgate, a 
short time after the explosion to which you refer in yours of the 
13th inst., I am able to give some particulars of them which are not 
referred to in the Board of Trade report, and which I think will 
be of interest, and at the same time show that the cause of explo- 
sion was not at ali mysterious, Taking No. 2 boiler first, the feed 
entered on top of boiler at second belt from back end, about 12in. 
from ring eeam (see Fig. 1) and internal pipe reached to within about 
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20in. of the bottom of the boilers, discharging directly towards the 
bottom. Immediately below feed discharge the shell plate was 
bulged outwards about lin, at the centre of the bulge, the bulge 
being about 12in. long and 24in. transverse, ‘Through this bulge 
there was a transverse fracture 3ft. long, open about tin. in the 
centre. It extended to the longitudinal seam on the lower side, 
and continued beyond it not quite in line another 10}in. Inside 
the boiler there was a good deal of soft pasty deposit, which appa- 
rently contained grease, ‘I'he internal feed pipes of Nos. 3 and 4 
were broken off, but probably they were similar to No.2. The 
stools for the feeds were about l4in. behind the ring seams which 
failed. On the bottom of No. 4 in front of this seam, and adjoin- 
ing it, there was a bulge outward about Zin. diameter = in. 
Half of the inner overlap had been left—see Fig. 2. For about Zft. 
circumference it was sprung open by about ,',in. at the worst 





place, Old scale was caked on the plates and round the shanks of 
the rivets, and the seam had 
ng been leaking, showing that 
POSITION | OF FEEO this was anold defect. There 
if were rather indistinct traces 
FIC.2 of an old fracture between 
rivet holes there for about 2ft. 
HALF OF INNER OVERLAP circumference. Exposure to 
\ weather had made this indis- 
. _._ tinct, _ anne ——. 
——— accurately to fix the length o 
} BULGE this old hiaten but there 
[gee =—NE 4 BOILER was no doubt about its being 





there. No trace of old 
fracture could be found at 
the ring seam of No, 8, The feed-water contained a considerable 
amount of light deposit, and was heated by exhaust steam mixing 


boilermaker with the aid of now easily procurable instruction is 
much improved, 

I have seen boilers inspected by trained engineers of no mean 
standing, and boilers of the most faulty character and slipshod 
work have been passed as a sound and good job, and am aware of 
instances where boilers of the most unsatisfactory character had 
been doctored up for the time being by workmen until the same 
had been by some of the first engineers of our insurance 
societies, No useful purpose will be served by citing cases. I have 
no desire to say anything beyond seeing justice done to the ques- 
tion at issue as to whether the trained engineer or the practical 
boilermaker is the most fitted for general boiler inspection, and 
I still adhere to the statements I made in reference to thi3 sub- 
ject in my letter in your esteemed journal September 13th. 

I do not consider any statements made on evidence so far pro- 
duced in the correspondence disprove them, W. R. Lepa 
59, London-road, Grantham. waay a 





A GIRDER PROBLEM. 

Sir,—In your issue of the 20th ult. ‘‘ Enquirer” asks a question 
with ei to the upward lift, &c., of a girder — loaded 
and fixed at the ends. With your permission I beg to submit the 
following for his consideration :— 

The graphic illustration of the curve of moments in such a girder 
is as under :— 
W = weight per unit 
of length x, any point 
between the support 
and the centre of the 
girder; F, points of 
inflection = 0°4226 S ; 
thin lines are in ter- 
sion, thick lines com- 
f pression. That the 
\ maximum strain 07 
{= $ —-—— such a girder is at the 
' fixed ends — the rc- 
: ; action‘at each support 
being evident and 
equal to half the load—and that the greatest moment is at the 
fixed end can be easily proved, such moment being obtained from 
the following ¢quation— 
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M being the moment required. Integrating this equation, and as 


for x = 0 an = 0, we have EI o? =” 12 +Mz- “2, when 
z=%s, “? = 0; hence, M = - ae by inserting this value of 
“ 

M and integrating again, we obtain EI y = “| ze _ - see 
Since for x = o y = o the constant is 0, the deflection at any point 
is— 

y¥= a E=- g2 — a2) 

y ore ‘f** z 4 5), 


This is a maximum at the centre or when x = 4, and is eqral te 
w st 
24 EL" 

The anchorage required at the base of the stanchion is easily 
found, as it is part of a couple, the moment of which, together 


with the weight of wall above, must balance the moment ” 
The strain on the stanchion can be found from the formu’a— 
B+W, Wd 
A 


r 


ae @ 
where W = the load A the area, d the distance cf W from ths 
axis of the stanchion (in the present instance Wd = a y 1 


the t of inertia of the cross section, B weight of wall above, 





with the water. From this particular itzis clear that the deposit 
was liable to gather in a greasy, pasty maes on the plates on the 
bottom, and thus prevent heat being transmitted to the water. 
That this did take place and plates of Nos. 2 and 4 became red 
hot, the bulges on the bottom are clear indications. This overheat- 
ing would cause straining and develope the fractures mentioned, 
which ultimately led to the explosion of No, 4, and No. 3 followed 
by the shock. ‘The most mysterious part of the affair is that No. 2 
did not explode also, ENGINEER. 


BOILER INSPECTORS, 


Sir,—In reference to the letter of ‘Old Chap” and ‘‘ John 
Swift,” of last week’s issue on the subject of boiler inspectors, the 
former is characterised by evident lack of knowledge of the sub- 
ject ; but this is compensated by the presumption of the assertions 
—and he has no little presumption in the assertions he makes. 
Speaking of the use of h s in ding boilers be states, 
“The men of the present generation actually do not know how 
the hammer came to be used for testing plates, and they are 
totally ignorant of the fact that the purpoee for which the hammer 
was used no longer exists,” and endeavours to prove that the 
hammer was first introduced to test plates for blisters. I hold 
such a statement to be incorrect and untrue, and am surprised 
that any person of experience—as I presume the writer wishes to 
appear to be—should make such an assertion. A blister asa rule 
can be detected with the eye by its projecting above the surface in 
its proximity, and generally only needs the hammer to find thick- 
ness of skin, which if thin will tammer in, and can be chipped 
off. A practice followed by many boilermakers to-day is to make 
Lowmoor pen red hot before rolling, &c., as blisters, if even 
—e with surface, will show up black when plate is thus 

eated, 

The aforesaid writer’s statement that the hammer was used to 
test for blisters is—to use one of his own words—noneense, even in 
the patriarchal days he mentions, But he further states, ‘‘ Nowa- 
days boilers are made of steel, and there are never any blisters, 
and the hammer is of little or no use.” This I contend is grossly 
incorrect. As ‘‘Old Chap” seems ignorant of the fact, I can assure 
him that Lowmoor plates are still used, especially for fire-boxes, in 
the locomotive class of boiler and general repairs. I make this state- 
ment because he only refers to this class of boiler. In the last few 
months I have had a dozen or so new Lowmoor fire-boxes pass 
through my hands, and have examined a number of Lowmoor 

lates ss well as steel fire-boxes for repairs. I have found the 

ammer a considerable help in finding thin places—the same being 
marked, cut out, and patched, or if too thin, condemned—and this 
is the primary object in the use of the hammer, Blisters can be 
detected under ordinary circumstances by any practical man with- 
out first using a hammer. Further, the assertion that all boiler- 
makers are deaf is an exaggeration. Many, I admit, are deaf, bat 
not sufficient to incapacitate them from the purpose afore- 
mentioned, and they can easily discriminate between thick and 
thin places both by sound and touch. In reference to the 
extravagant remarks, and one would think, questionable state- 
ments of Mr. J. Swift, I may say such work as he mentions is 
not tolerated by any firm of standing or reputation, if at all any- 
where. I speak in reference to the incident recorded by him of a 
boiler he inspected with holes in plates on the one side { and the 
other 7, to receive, we are told, § rivets, and such a loose, despicable 
se gee could only be resorted to by some primitive or insignificant 

rm, as he says, many years ago, but how many he carefully omits 
to mention. He also caricatures the testing of a boiler under his 
supervision—many years ago—but such ignorance and practice is 
pow impossible, if it ever existed; as he admits, the average 





x the distance of either flange from the neutral axis ; the outtide 
flange of the stanchion will be in tension, and the inner flange in 
compression, either cf which can bs found by using the + or ~ 
sign as above, 

From the above it will be clear to ‘‘ Enquirer” that it is not 
economical to design the girder 2s fixed at the ends under the 
circumstances, F, W. JENNINGS, 

Leytonstone, September 30:h. 





DISTANT SIGNAL LIGHTS, 


S1r,—When ‘‘Compensator’s” second letter appeared I was on my 
holiday, and had to await my return home so thatI could consult 
my file of THE ENGINEER to see bis original letter, and I must at 
once apologise to him and to your readers for the mistake I made. 
It is quite correct that he suggested a yellow or white light for 
distant signals at danger, but I am so accustomed to the subject of 
white lights for the ‘‘« ff” position that I was led into the mistake 
I made, which I much regret. 

I will at once admit that ‘‘ Compensator’»” suggestion would have 
its advantages, but we should be no nearer perfection than we are 
now, and I am sad’y afraid we have gone too far to make apy 
change. The difficulties some of the companies had in getting the 
other companies to adopt the green light as an all-right signal 
were so great, that it is hardly likely that any further change will 
ever be proposed. 

I am aware of the alteration made in the front lights of the disc 
signals on the Great Northern, and Manchester, Sheffield, and Lin- 
colnshire lines, but the white light has not been adopted as a 
danger signal yer se, but asa laid mark, as the Great Northern 
discs originally showed no light at all when at danger, and drivers 
did not know at night when they were clear cf the points in the 
main line, nor when they were near trap points in sidings, This 
led to the insertion of a small white light. 

The statement made by ‘‘Compensator,” that the distant s‘gnals 
on the Caledonian and Glargow, and South-Western Railways still 
show a white light wheh ‘‘cff,” has already been corrected by 
another correspondent so far as the Caledonian is concerned, andI - 
may add, the work of altering all signal lights to green when “‘c ff” 
is approaching cow pletion on the Glasgow and South-Western and 
North British Railways, SigNaL ENGINEER. 

September 24th, 





ORDNANCE BENCH MARKS, 


Sir,—I shall be much obliged to any reader who will give me 
some information concerning Ordnance Survey standard bench 
marks, I mean thcse referring to Ordnance Datum. In carrying 
out surveys I have met with much difficulty by not knowing where 
to find a standard to start from in which confidence may he placed. 
It is very easy to say that datum is mean sea level, but I want to 
know where to find th’s. I understand there is one on a dock 
wall in Liverpool], end another in Southampton, Is this so ? 

September 30th, Dumpy, 


(For continuation of Letters see page 345) 








WITH a view to improving the efficiency of the drain- 
age arrangements from the cylinders and slide valve casings in tor- 
pedo gunboats, the Admiralty have directed extensive alterations 
to be carried out. The vessels to be taken in hand at Devonport 
for this purpose are the Antelope, Hazard, Harrier, Hussar, and 





Speedwell. The Halcyon will be taken in hand when she returns 
to Devonport from the preeent cruise of the Channel Squadron, 
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with floods, having practically more time. The levels of most of 

the still existing weirs of modern times were fixed as high as thore 

then prevailing conditions permitted. With the general adoption 

of improved modern land drainage, these conditions became 

completely changed, and the rainfall now reaches the rivers in 

increased volume, because of rapid concentration ; therefore the | 
weirs, which were no doubt great obstructions under the former | 
conditions, have now proved themselves to be abundant sources of | 
danger, and destruction to property. 


WEIRS IN RIVERS.* 
By F. G. M. Stoney, M. Inst. C.E, 

IT would seem that even in early times men could not agree on | 
river questions, because of conflicting interests and divergent | 
opinions as to treatment. Those who wished to use the river asa 
highway for traffic were in conflict with those who wanted to earn | 
a livelihood by obstructing the flow aud ereatiog power for milling. 
The struggle between these parties was waged before the time of 
Magna Caarta. It was enacted that ‘‘All ‘wears’ from henceforth 
shall be utterly put down by Thames and Medway and through 
all Eogland, bat only by the sea coasts.” This wes confirmed in 
















sometimes loose stone, and often of simple stakes. The ‘‘kiddles” | 
were weirs for fishing purposes. 


Some modifications of weirs were | as it must 
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ITS ROLLER BEARING TRUNNIONS TC HORIZONTAL POSITION 


be used for navigation, then its capacity must be more increased 
to prevent inconvenient velocity, and to a greater extent still if 
navigation is carried on by means of canalising the river. In like 
manner, if power is taken out of the river, say, for milling or 
electric lighting, then the drainage capacity of the river must be 
proportionately increased. Broadly speaking, the river must first 
be fully capable of discharging its maximum floods under the 


requirements of the modern conditions, and then if called on for 
other work or power, ample additions should be added to its 


The weirs themselves were at first of very crude construction. | capacity in compensation for any new obstructions imposed. 


For the popews of power the fixed weir is but a poor expedient, 


e low enough to allow the flood waters to get cff some- 
















the common passage of boats and ships in the great rivers of 
Eagland be oftentimes annoyed by the inhousing of gores, mills, 
wears, stanks, stakes, and kiddles, in great damage of the people, 
it is accorded and established that all such gores, mills, wears, | 
stanks, stakes. and kiddles. which be levied and set up in the | 
time of King Eiward, the King’s grandfather, and after, whereby 
the said ships and boats be disturbed that they cannot pass as they | 
were wont, shall be out and utterly put down, without being | 
renewed,” & &c. 
There were like troubles in other rivers, and the difficulties have | 
increased during succeeding centuries down to the present time. 
Apart from the iaterference with navigation in the broader sense, 
there was of necessity much done in the way of constructing fixed | 
dams for milling. The necessity for grinding corn was urgent, | 
and no doubt those residing in the neighbourhood of falls or rapids, | 
first assumed, and then claimed, certain water rights, | 
In the earlier days, and until comparatively recent times, the 
country was more covered with abundant vegetation, and the land 
was not drained. From these causes the rainfall more gradually 
raached the rivers, which were consequently better able to deal 











* Paper read before the Mechanical Section of the British Association 
at Ipswich. 








8 Henry III, cap 23, also in Edward I,, Edward III : ‘*Whereas | 


actually used for navigation purposes, before locks were in use. | 
Shoal places were fenced in so as to pond the water somewhat, and 
din the pool, the stanch was 
Here | 
we have a primitive removable weir—no doubt there was much | 


when several boats were assemble 
removed and the boats carried down over the shoal place. 


labour at such places with up-stream traffic. 

To return to the solidly constructed and permanently fixed weir 
of the present day, we find an appliance, notwithstanding much 
skill and elaborate calculation as to height, location, and contour, 
that from its natare cannot truly meet any of the river require- 
ments, From the drainage aspect the fixed weir is only a 
blandering, stupid obstruction, and the first use of the river proper 
is the drainage of the country, which requirement, indeed, is the 
very origin of theriver. Therefore, the engineer who has to carry out 
river improvements, no matter what the immediate object may be, 
must broadly consider the all-important function of drainige and 
flood discharge. As before stated, the rainfall of the country now 
reaches the rivers rapidly in concentrated volume; and to enable 
them to carry cff these floods, without overflowing their banks, 
injuring the more cultivated lands of the present day, or backing 
up drains, they must be widened, deepened, or straightened, to 
improve their hydraulic conditions, to meet the drainage require- 
ments alone, If, however, as is mostly the case, the river has to 


how, and during ordinary river flow the miller has to put up with 
a less head of watar, and consequently less power than nature 
provides. Nature fully intends us to help oursalves, and has given 
us reasoning powers to that end. The crests of existing weirs are 
mostly fixed to levels based on old water rights, established at 
heights allowed before the lands were drained as now, and the 
| expedients of skew weirs, horseshoe weirs, and such like were 
| resorted to with a view to decrease in some measure the great 
obstruction to floods caused by fixed weirs. 

The late John Neville, author of ‘ Neville’s Hydraulics,” had 
much opportunity of observing closely the action of ordinary and 
flood waters passing over some of the weirs in Ireland, and main- 
tained that the lengthening of a weir by means of a long skew, 
curve, or horseshoe form, did not materially increase the effect of 
the weir in discharging floods, Many years ago he wrote against 
the placing of fixed weirs in the Shannon, and foretold their 
failure, which subsequent events abundantly demonstrated. The 
failure of the fixed weir in flood time is mainly due to the fact that 
it raises the bottom of the river at that point, and the surfacelevel 
of the floods passing over the weir is much higher than if the weir 
had not been there, The surface incline up the river counts from 
| the top of the water at a point near the weir crest, and that top 
| rises in what seems to be undue ratio during the floods, because 
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the roshing water has not time to accommodate itself to the | 


oblique lines of the weir, and the advantages of extended weir 
crests are most discounted at the very times when the greatest 
efficiency is needed. In addition to this, the surface level of the 
water gets piled up in the unwidened portion of the river above the 
weir, and a new surface iacline has to be created from that point 
up to give sufficient head for the flood discharge, and the river 
overflows its banks to the injury of thecommunity. No doubt the 
enzineera of the day did their best with the familiar weir, in the 
absence of suitable means of carrying out more rational treatment 
of the river problems. 

In a word, the fixed weir provides only an inefficient compro- 
mise, ani absolutely bars that essential and complete control, 
which with proper appliances, ensures the means of maintaining the 
highest levels for navigation or power, while the fall capacity of 
the river remains available for the discharge of flood waters, free 
and unobstracted. To put the matter simply, it is obvious that 
the maximum range of requirements may be fulfilled by means of 
a removable barrier instead of a fixed one. Sluicing has been 
adopted more or less in conjanction with fixed weirs, but only with 
the partial success of half measures. The French engineers have 
done good work in trying many plans of removable weirs, but 
their app'iances were not under easy control in flood time, and 
some of them could not be closed against the head or flood. 

The form of removable weir advocated by the author is the now 
well-known sluice gate on free rollers. These are constructed of 
such magnitude, and are so reliable in action, that they may be 
applied to any river for navigation, irrigation, or power. Their 
leading feature, however, is the great ease with which they may 
be operated under all conditions of head and flowing water. They 
shut into running water against increasing head without percep- 
tibly increased resistance, thereby giving that immediate and 
continual control which is essential to perfect treatment of the 
water for all pu The full capacity of the river, in all 
respects from the bottom up, is made available and unobstructed, 
to facilitate flood discharge under best possible conditions, and 
it is because of this complete power of letting floods go that 
normal water may be ponded to much higher levels than with 
any form of fixed barrier. The great sluices erected twelve years 
ago at Baleek to control waters of the Loch Erne lakes are a fair 
example of maintaining a full summer water level for navigation 
and mill power, while giving absolute command of the great 
periodical floods. 

These lakes, used under old conditions to rise in flood times as 
much as 10ft, above summer level, are now so completely 
controlled that the floods never rise more than a few inches above 
summer level. 

The Manchester Ship Canal affords a useful example of the 
application of these great sluices to canalised rivers, 

Sir Eiward Leader Williams, the chief engineer to the canal 
construction, bad not only to provide for the drainage of the 
country, but he had to raise the summer level of the canalised 
rivers by several feet. Of course the vastly increased river section 
provided by a ship canal, such as he constructed, ensures a very 
ample drainage trench, and by controlling the steps and levels by 


sluices of suitable capacity, opening freely from the bottom of the | 


canal, he secured perfect command over the greatest floods, without 
risk of ——— the banks. 
The six free roller sluices placed across the Rhone, near Geneva, 
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27ft. deep, and working under varying heads up to 26ft. 
These are for a great electric power installation, and are 
possibly the largest sluices in the world as to depth and pressure ; 
they furnish a good example of the application of such sluices to 
power purposes. 

The three 66ft. span sluices at Richmond, on the Thames, 
furnish an example of how the tidal waters in navigable rivers may 
be regulated to certain conditions. Similar slvices, but on a larger 
ecale, are being made for the river Clyde, at Glasgow, and of these 
we now give on page 335, illustrations of parts of them, and above 
of the complete structure from a very complete model by Mr. 
Stoney. The upper view shows the great sluices in their horizontal 
position and resting on the cill, the sluices being all counter- 
balanced so that with very little power they may be raised to the 
position shown in the lower engraving, the sluices being turned 
through a quarter of a circle in the process of lifting, and giving a 
clear beadway over the river. The two views on page 335 show 
one of the big sluice girders resting in two positions in its roller 


bearings. They are so accurately balanced that a lad can turn 
them from one position to the other. The sluices are 85ft. clear 
span, 


Hitherto there has been a very great difficulty in dealing in a 


comprehensive manner with the flooding of our rivers. Quite apart | 


from any engineering question, there is first the broader question 
of authority and funds. 

The author has long been made familiar with the futility of local 
attempts, and there are many of our rivers that require treatment 
as a whole, and not locally. Take, for instance, the city of Bath, 
where disastrous floods occur, + The city cannot help itself 
effectively, because the river below is not only naturally restricted, 
but there are also fixed weirs in it. It would seem that a new and 
useful authority is now set up in this country, and if the several 
County Councils bordering a river throughout its course take joint 
action, they can under suitable advice do more to rectify our river 
conditions than has been possible with individual or isolated 
efforts, 

The author earnestly commends the sufferers from river floods 
to the careful considerations of the County Councils, on whom the 
a for more comprehensive action will certainly rest in 
the future, 








TESTS OF TURRETS AND SIDE ARMOUR. 


THE Navy Department is arranging for an armour test such as 
has never been made before. The test will be made some time the 





last part of this month, and is expected to determine as nearly as | 


possible the exact effect produced on a modern turret by the 
attack of the heaviest guns carried by the new battleships. To 
effect this test there will be erected on the proving ground at 
Indian Head a turret such as will be carried by the battleship 
Indiana. This turret is now making at the Cramp Shipyard in 
Philadelphia. It will be constructed with all the resisting qualities, 
backing, and framing which the turrets of the battleship Indiana 
will have when installed. The framework, when completed, will 
weigh 68 tons. Around this structure will be placed the 18in. 
ae of the Indiana’s turrets. One of these plates, how- 
ever, will be the one which was fired on at Indian Head at the 


c | acceptance trials of the Indiana’s armour. This plate will be used 
but below the junction of the river Arve with the Rhone, are | = Fis 
larger than those on the Ship Canal, being each 33ft, clear span, | 
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VIEW TAKEN FROM PHOTOGRAPH OF LARGE MODEL—SLUICES CLOSED 


* ae 


SHOWING S8LUICES RAISED, LEAVING RIVER UNOBSTRUCTED 


! = the attack because of the great cost involved, in using a new 
ate, 
The total weight of the turret when mounted’on shore will 'be 
about’500 tons. It will be a fac simile of a real turret in all respecte, 
save for the absence of the two 12in. guns. Their weight will be 
made up by old plates and broken steel, so as to bring the turret 
up to the weight it would have when installed on shipboard. 
When this turret is completed two shots will be fired at the injured 
plate from the 12'n. and 13in. rifles. The department officials 
expect to beable to determine from this experiment practically 
what the actual effect produced on such a turret by such an attack 
in actual battle would be. The experiment will probably result in 
some valuable lessons in ordnance work, and may lead to improved 
methods of mounting turrets or strengthening interior parts. 
Besides this test, there will be made a test of the resisting pews: 
of a ship’s side when protected by 15in. armour. An exact repro- 
duction of a ship’s side will be put up on the proving ground. 
Every beam and rivet will be placed in the experimental side which 
the ship would have when the armour was in place. This experi- 
mental side will be protected by 15in. Harveyised armour, sach as 
will be placed on the battleship Iowa, and the attack will_be made 
by the heavy rifles. = 
The conditions under which the gurs will be fired”for there 
experiments will approximate those which would obtain if the real 
ships were attacked at a range of about 4000 yards, or the fizhting 
arg of the contending fleets at the battie of the Yalr.—New 
OTK NUR, 











TRADE AND BusINESSs ANNOUNCEMENTS —Messrs. Weyman and 
Hitchcock, engineers, of the Trusty Evgine Works, Cheltenham, 
have disposed of the whole of their Guildford business, inclucing good - 
will, plant, patterns, and stock, to Messrs. Dickinson and Barne, 
who will act as sole agents for Surrey, Sussex, and Hants, for the 
Trusty gas and oil engines —The Safety Tread Syndicate—Mason’s 
Patent—have been appointed contractors to H. M. War-office, the 
Admiralty and the India-office for the supply of their eafety 
treads.—Mr. Wilson Hartnell, M.I.M.E., consulting engineer, of 
the Volt Works, Kirkstall-road, Leeds, has removed into larger 
premises in Kirkstall-road, and is now transferring his offices to the 
same address —Messrs. Hayward Tyler and Co., hydraulic and elec- 
| trical engineers, 90 and 92, Upper Whitecross-street, announce 

that their name will in future be written Hayward-Tyler and Co., 
to be indexed under the letter H, and that the next edition of the 
London directory will print their name with the hyphen as above. 
Mr. Edward Lomer of 2, Bishopsgate-street Without, EC., has 
been appointed by the firm of A. Borsig, Berlin and Borsigwerke, 
Silesia, its representative in the United Kingdom for its well- 
| known make of machinery, viz — Locomotive engines, vertical and 
horizontal steam engi in all iops, pumping machinery, 
boilers in various systems, notably H«ine’s patent water-tube 
boilers, and gas and oil engines —The Yost Typewriter Co. will 
move about October 7th to larger premises at 50, Holborn Viaduct, 
E 0.—Mr. Louis Harper, A M.1.C E.,, Aberdeen, has received in- 
| structions to supply a steel rope suspension bridge to be erected 
| over a river in Bombay. The bridge will havea clear span cf 
| 210ft., with a footway 6ft. wide.—Messrs. Girdlestone and Co., 
| 16, Davies-street, London, W., have been appointed sole London 
| agents for Messrs, J. P. Hall and Co., of Biackriding Ironworks, 
Oldham, for the sale of dynamos, engines, turbines, pro]2ctors, 
ke, 
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RAILWAY MATTERS. 


THE conduit electric tram line system in Madras has 
not been working as successfully as was anticipated. The over- 
head system is to be adopted. 

Accorpine to a Reuter telegram from Catania, dated 
September 29th, the new railway round Etna, about 62 miles in 
length, was formally opened for traffic, in the presence of 
the local authorities and a large number of the general public, 
Crowds collected at all the stations to cheer the first train as it 
passed through. 

A NEw railway service was inaugurated on the Ist 
inst., saving several hours in the journey between England, 
Cologne, South Garmany, and Switzerland. Passengers leaving 
London on Monday night at 8.30 reached the Hook of Holland at 
five o’clock Taesday morning, and, travelling vid Venlo instead 
of Cleves, reached Cologne at 12.35, in time for the connecting 
south express, reaching Bile the same evening. 


It is proposed to establish a service of express trains 
from O.tend vi@ Vienna and Bukharest, to Constanza in connec- 
tion with a line of large steamers plying from that port to Constan- 
tinople. The journey to Constantinople will, it is stated, be 
accomplished in two hours less time than is now taken by the 
Orient express vid Belgrade and Sofia, A sum of 35,000,000f. will 
be expended in the construction of the harbour of Constanz:. 


Wirz reference to the discussion on the subject of a 
Baurmo-Chinese Railway, the chief engineer, Mr. Bagley, recom- 
mends in his report the immediate construction of a line from 
Mandalay to Meng-kyet, a distance of 224 miles, at a cost of 
182 lakhs. This line, says the Rangoon correspondent of the 
Times, would probably pay well, and might be subsequently 
——— by the Nanting valley to Ta-li-fu,a distance of about 
250 miles. 

THE new railway to Quettah, through the Bolan Pass, 
has been completed. It is known as the Mushkof Bolan line, as 
distinguished from the previously made but unsatisfactory and 
costly Hurnai Railway, which is now almost unusable through 
numerous landslips. There ara seventeen tunnels on the line, of 
which the longest is through the Pamir Hill, and is 1000 yards in 
length. On part of the line the old permanent way with 75 lb. 
rails has been used; but from Ab-i-Gam to Kolpur 100 1b, fiat- 
footed rails, on steel trough sleepers, are used. 

Havine acquired the rights under the Swindon refresh- 
ment rooms ment of many years ago by a payment of about 
£100,000, the Great Western Railway Company is running two of 
its most important trains, viz, the 10.15 a.m, train to Penzance 
and the 10.45 a.m. train to South Wales, through to Bristol and 
Bath respectively, beginning from the Ist inst. The Bristol train 
accomplishes the distance, 1184 miles, in two hours and a quarter ; 
the Bath train, 101? miles, in two hours. The Bristol train arrived 
three and a-half minutes before the booked time, while the Bath 
train arrived four minutes before the time advertised. 


Tae Galway and Clifden Railway is the longest and 
most important undertaking sanctioned under the Light Railways 
in Ireland Act of 1889. The total length of the line, which is a 
single one of 5ft. 3in. gauge, and opens out Connemara to tourists, 
is 48 miles. It commences, says the Building News, with a 
janction with the Midland and Great Western Railway system at 
Galway, and terminates at Clifden on the Atlantic coast, with 
intermediate stations at Moycullen, Oughterard, Maam Crossroads, 
Recess, and Ballynahinch. Mr. J. H. Ryan, of Dablin, and Mr. 
Townsend, of Galway, were the joiat engineers, and Mr. E. J. 
Jackson the contractors’ engineer. 

REPEATED reference has been made in THE ENGINEER 
to the construction by the Midland Railway of the new line from 
Sheffield to Chapeltown, and thence forward to Barnsley. The 
latter is now in course of completion, and the Barnsley people do 
not wish it to end there. The Barnsley and district Chamber of 
Commerce is agitating to have the new line extended to Bradford, 
by which means Barnsley and Bradford would both be placed on 
the main line and form a probable new and shorter route to Scot- 
land. The extension from Sheffield has been so substantially con- 
structed that the Barnsley people believe the continuation of the 
line is contemplated. A resolution was adopted in favour of asking 
chambers in other towns, through which the proposed extension 
would pass, to confer with Barnsley as to what steps should bs 
taken forward in the matter. 

Aw alliance of the Baldwin Locomotive Works with the 
Westinghouse Electric Manufacturi Company has _ been 
announced. The combination, itis said in the Philadelphia papers, 
is not a consolidation of their great companies, but ‘‘an indastrial 
combination,” in which both companies will mould their resources 
toacommonend. The Baldwin Company will build the running 
gear, &c., of electric motors, and the Westinghouse Company will 
supply the electric apparatus. Mr. David L. Barnes, the well- 
known mechanical engineer, has been appointed a joint engineer 
for the two companies, and seems, 23 an American contemporary 
puts it, to occupy the position of a sort of mechanical umpire in 
the great game which is thus opened. The Baldwin Locomotive 
Works are, of course, well known as being the largest locomotive 
works in the world. They ought to be able to utilise with much 
advantage the great store of practical knowledge of railway require- 
ments which they possess, 


Tue report of the North British Railway Company for 
the half-year ending 3lst July last, and presented last Friday, 
shows an increase on the total receipts of £32,973 11s. 6d., and 
recommends the payment of an ordinary preference dividend of 
3 percent. The receipts per railway mile have yielded £1399°14, 
as against £1500°51 for the corresponding half-year. The receipts 
per train mile for passenger trains are 38 “95d., as against 39°32d., 
and for goods and mineral trains they are 61°07d., against 61°98d. ; 
the working expenses amount to 47°00 per cent. as against 47°55 

r cent. The lines owned by the company are 1014} miles in 
ength, and the total length of lines worked over is 1337°75. The 
passenger train mileage reached 4 158,053, and of goods and 
minerals 3,949,521, or a total of 8,107,574. The total cost of loco- 
motive power was £232,407, of which £68,375 was for coal and 
coke, £92 216 for wages, £1094 103. for salaries, office expenses, 
and general superintendence, and £50,826 for wages and materials 
for renewals and repairs. 


THE inauguration of the great bridge over the Danube 
took place at Tchernavoda, on Thursday, 26th ult. with great 
ceremony. This important work has been completed within five 
years and a-half, having been begun in 1890. Its constraction has 
been superintended by Mr. Saligny, the Inspector-General of 
Roumanian Railways. The total cost of the work amounts to 
34,000 000f. The structure, says the Times, consists of three 
viaducts and two bridges, properly so-called. The principal bridge 
crosses the main stream of the Danube at Tchernavoda, while the 
other spans an arm of the river called the Borcea am Fetesti. The 
two bridges are connected by a viaduct and an embankment 
running across the island Balta, which is submerged at high water. 
The two other viaducts form approaches to the main bridge from 
either side, and are rendered necessary by the height of the struc- 
ture and by inundations to which the country on either side is 
liable, The superstructure of the bridges is of steel, with canti- 
levers resting on gigantic piers. The height of the principal bridge 
is 30 metres above high-water level, thus leaving navigation 
free for the largest vessels. The height of the smaller bridge is 
12 metres. The foundations are laid on piles drivento a depth 
of from 18 to 22 metres below the bed of the river. The viaducts 
are of masonry. Their combined length is 2878 metres, which, 
added to 750 metres, the length of the two bridges, gives a total 
ength of 3628 metres, 


NOTES AND MEMORANDA. 


Ture number of hours of bright sunshine recorded at 
Greenwich during the twelve months ending 1895, April 30th, by 
the Campbell-Stokes instrament was 928, 


A state meteorological observatory has just been 
established by Professor Assmann, of Berlin, on the Brocken, in 
the Harz Mountains. The chief object of the observatory is to 
record the southern limit of barometric depressions, and thus to 
gga the observations of the northern limit made on Ben 
Nevis, 

To prevent the formation of a scale in steam generators, 
Mr. Alwin Nieske, of Dresden, recommends the addition of chromic 
salts to the feed-water. The lime existing in the latter in the state 
of bicarbonate or sulphate is precipitated by such salts in the form 
of a non-adhesive light mud. fo saver of potash may be used 
in the proportion of two pounds for a small boiler ; but an excess of 
the salt would be attended with no inconvenience, 


THE automatic signals between the Greenwich 
Observatory and the Westminster clock were received regu- 
larly throughout the year ending 1895, May 10th, except on four- 
teen days when the signal failed. The apparent error of the clock 
was under 0°5s, on 20 per cent. of the days of observation, under 
1°03, on 41 per cent., under 2°0s, on 75 per cent., under 3°03, on 
94 per cent., under 4°03, on 95 per cent., and exceeded 4°03, on two 
days. 

Tue Canadian Engineer gives the following recipes for 
preparations to keep tools from rusting :—Dissolve 4 0z. of camphor 
in 11b. of melted lard, take off the scum, and mix in as much 
black lead—graphite—as will give it an iron colour. Smear the 
tools with this mixture, and after twenty-four hours rub clean with 
a soft linen cloth. Another coating is made by mixing slowly 6 cz, 
of lard to 1 oz. of resin, and stirring till cool, When semi-fluid it 
is ready for use, 


Tue addition to copper of high conductivity of a small 
quantity of lead for increasing fluidity is the subject of a recent 
patent. It has been discovered that the addition of a certain 
proportion of pure lead, preferably from 0°5 to 1°5 per cent., 
detracts but very little from the conductivity of the metal], and, so 
far as experiments have been made, in a far less degree than the 
addition of either tin or zinc, which metals have hitherto generally 
been employed to = the castings. It may be mentioned that 
this addition of lead has long been known to have this effect on 
gun-metal and brass, It has also been known that the addition of 
lead to molten cast iron has a similar effect and produces cleaner 
castings. 


M. Raout Pictet, the French chemist, who has long 
been experimenting with intense cold, finds that phosphorescence 
ceases at very low temperatures, Glass tubes filled with sulphides 
of calcium, strontium, and barium were exposed to the sun and 
then taken into a dark room, where the intensity and duration of 
the phosphorescence was noted. After being again ogee to the 
sun the tubes were put into a mixture where by rapidly lowering 
the pressare their temperature was reduced to 140 deg.; they then 
showed no sign of phosphorescence, but after a time the upper 
parts of the tubes which had been least cooled began to glow, and 
as the temperature rose the light extended, becoming at last as 
bright as in the first experiment. 


PaPeR pulp will stop leaks in iron pipes, provided the 
water can be shut off long enough to allow it to set. Around the 
empty pipe wrap a single thickness or two of cheese cloth just wide 
enough to cover the break, then apply the compound, pressing it 
in place and making an oval of it somewhat after the fashion of 
lead pipe joining, only larger. The strength of this paste, when 
once it is thoroughly hardened, is almost beyond belief. The bit 
of cheese cloth prevents any clogging of the pipe by the paste 
working through the cracks. An iron pipe, says the Scientijic 
American, that supplies the household with water had a piece 
broken out by freezing. The piece was put in place, bound by a 
strap of muslin, then thoroughly packed with paper pulp and 
Portland cement, and was to all appearances as good as new, 


TuE decomposition of glass by water has been made 
the subject of a long series of experiments by Foerster, who finds 
that the weathering of glass is caused by the decomposing action 
of the atmospheric moisture and that the carbonic anhydride of 
the air does not act directly on the glass, but only on the alkaline 
products of the aqueons decomposition. He further finds that dry 
carbonic ‘anhydride is without action on dry glass, and there is no 
proof that water can be retained by glass except when it enters 
into chemical combination with the same. It appears, too, that 
the weathering of glass and the decomposition of glass by water 
are similar processes, both being preceded by the taking up of 
water into the glass molecule, but the surface changes patie | by 
weathering are comparatively slight with good glass, and the 
action of water on weathered glass is only temporarily more rapid 
than it is on new glass; lime glasses are more hygroscopic and 
weather more easily the more easily they are attacked by water, 
and, oon after long action of water, lass is still capable of being 
weathered. 


AccorpDINnG to the annual report of the United States 
Commissioner of Patents which has been submitted to the Secretary 
of the Interior, there were during the fiscal year ending June 30th 
last 36,972 applications for patents received, 1453 applications for 
designs, 77 a} plications for reissues, 2314 caveats, 2188 applications 
for trade marke, and 318 applications for labels. There were 20,745 
patents granted, including reissues and designs, 1804 trade marks 
registered and six a registered. The number of patents which 
expired was 12,906. The number of allowed applications which 
were, by operation of law, forfeited for non-payment of the final 
fees was 3208, The total receipts over expenditures were 157,390 
dole,, and the total receipts over expenditures to date to the credit 
of the Patent-office in the Treasury of the United States 4,568,757 
dols. Commissioner Seymour states that in the last weck in Jane, 
1895, all but one out of the 34 divisions of the office had the work 
up to within one month of date, and the remaining division was 
between one and two months from date. At the close of the fiscal 
od there were 4927 applications awaiting action on the part of the 
office, 


In response to an inquiry made to the Nathan Manu- 
facturing ry with reference to the temperature of water 
fed into a boiler by an injector, they have supplied the following 
interesting information to the American Engineer. They say that 
the temperature of the feed-water as delivered into the boiler by an 
injector or steam jet apparatus is inflaenced, apart from the steam 
pressure, by the quality of the steam—whether dry or wet—by the 
lift which the injector is called upon to overcome, by the initial 
temperature of the feed-water, and by the capacity of the injector 
—that is to say, whether it be worked to its maximum capacity or 
not. With a lift varying 4ft. to 5ft., an initial temperature of the 
feed-water of 75 deg. Fah., and with steam and water valves of the 
injector open to their full, the Nathan Company delivered water 
into the boiler at the following temperatures under varying steam 
pressures :— 


Pressure per Temperature of 





square inch delivered water, 
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MISOELLANEA, 


Tue big bronze bell, named 
which has been cast for the Church of the 
martre, weighs eighteen tons, 


Tue Admiralty have decided to replace the cop 
tubes in the boilers of the Skate, Sturgeon, and S ed 
boat destroyers, by steel tubes, j sai hans ed 

Tue construction of a lock which will connect the 
Bayou Plaq in isi with the Miesissippi liver has 
been commenced, The lock, when finished, will be 547ft. long and 
55ft. wide ; the lift 34ft. The estimated cost is £350,000, 


_TuE employés of the engineers’ department of the Bir. 
mingham Corporation Waterworks have re made a presentation 
to Mr. J. W. Gray, the late engineer of the waterworks, on his 
retirement after many years’ service with the old waterworks com. 
pany and with the corporation. 

Mr. R. W. Cxarke, eldest son of Dr. Clarke, colliery 
proprietor, Tankersley, has been appointed mining engineer and 
colliery manager under the Government of India, and sails for 
Kurrachee; from thence he will proceed northward to the collisries 
which supply the fuel for the State Railways, 


Tue Thames and Severn Canal undertaking has now 
been handed over to the lately elected Trust, of which Sir William 
H. Yarling, Bart. is chairman, and they have appointed Mr, 
Edmund J. Cullis, Assoc, M. Inst. C.E.—now and for some years 
past assistant engineer to the Sharpness Docks Company—as 
executive engineer to carry out the work of restoration, 

Tue Blake and Knowles Steam Pump Works Company 
sends us a cutting from the New Yort Tribune of the 15th ult 
describing the way in which the phonograph was employed in 
California to receive and record the noise made by a large water- 
works pump erected there by the company, and the phonograph 
cylinder sent to New York, where an expert with these pumps was 
able to interpret the noise, and send instructions for repairs, 

A PATENT has been granted in the United States for a 

n capable of carrying a double shot which acts, after it is fired, 
in the nature of a bomb or torpedo, The tore of the gun is 
surrounded, by chambers adapted to hold water and centrally in 
the barrel, extending nearly to the muzzle, is located a tube, the 
shot having an opening through it and fitting upon the tube, while 
a sscond shot held in the muzzle of the barrel is provided with a 
tube adapted to be filled with an explosive and projecting into the 
central tube of the barrel. 


Tue Admiralty have requested the Dockyard officials 
at Davonport to arrange for the Spanker, torpedo gunboat, recently 
fitted with the Da Temple type of water-tube boilers, to carry out 
a series of evaporative and other steam trials, similar to those to 
which the Sharpshooter, torpedo gunboat, was subjected a few 
months ago. The Naval and Military Record says that the trials, 
which are to be carried out in the basin and in the Channel, will be 
undertaken with a view to test the respective merits of the Du 
Temple and the Belleville types of water-tube boilers, 


Tue Lords of the Admiralty have intimated to the 
officials at Chatham Dockyard their desire that the new first-class 
battleship Magnificent shall be completed and fully equipped by 
December 12th, on which date it is proposed that she shall be com- 
missioned. Should this be carried out, says the Zimes, the dock- 
yard will have ne a very notable performance. The 
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“La Savoyarde,” 
Ssored Heart et Mot. 





firat keel plate was laid down on December 18th, 1893, and the 
vessel was | hed on ber 19th, 1894 ; so that the construc- 
tion of the vessel will have been finished within a period of two 
years. 

As a specimen of what may be done in shipbuilding in 
the present day, it is interesting to note, says Fairplay, that 
Messrs, Harland and Wolff, who on the 22ad June launched the 
twin-screw steamer Georgic for the White Star Line, have launched 
the third ship since that date for the Layland Line, namely, the 
Cestrian, the other two being the Victorian and the Armenian. 
In August the firm launched the American for the West India 
and Pacific Steamship Company, and on the 6th ult. the His- 
torian for the Harrison Line, These six steamers have an aggre- 
gate gross tonnage of 45,530 tons, and have been launched within 
three months. It is believed this will be found to be a record in 
the history of shipbuilding. 


A NATIONAL workmen's exhibition is to be held at Rouen 
next year, at which productions of workmen and workwomen, 
foes og or not to trades unions, as well as those of pupils of 
technical classes and apprenticeship schools, will be admitted with- 
out charge for space or installation, while they will be carried by 
the railways at half-rates. The exhibits may also, on the applica- 
tion of their owners, be sold on the spot by agents of the organising 
committes, There will be a special group of social economy, and 
another of Hygiéne Ouvriére, or the hygiene of workshops. Work: 
of art, gold, silver-gilt, silver and bronze medals, with diplomas of 
honour, will be awarded to the successful exhibitors. All 
communications should be addressed to the Exposition Oavri‘re 
Nationale en 1896, Hétel de Ville, Rouen, France, 


Ar the recent gun trials of the battleship Majestic a 
great feature was the firing from the 12in.—46 ton—wire guns. 
full charge with a full-weight projectile was used, the guns beinz 
trained, the one 10 deg. before and the other 10 deg. abaft of the 
starboard beam. ‘The two guns were also fired simultaneously. A 
still more severe test was applied with the guns in the after 
barbette. The firing was against time, the fixed loading position 
being used for one gun and the all-round loading position for the 
other, and the time was taken from the firing of the first round, 
the assumption being that there would be ample time to load for 
the first round before the ship entered an action. Throughout 
most satisfactory results were obtained. All the guns were fired 
with cordite. 


A BANKERS’ strong room, weighing upwards of 20 tons, 
and valued at £1000, has been completed this week at the worke, in 
Wolverhampton, of Gaorge Price, Limited, bankers’ engineers. 
The room has been specially constructed for Messrs. Beckett and 
Co., bankers, Leeds, and is claimed to be one of the largest, 
heaviest, and most scientifically constracted strong rooms ever 
turned out in the Midlands, It is 15ft. in. long, 11ft. 3in. wide, 
and 12ft. 3in. high, and is composed of plates, case-hardened all 
over, and absolutely drill, burglar, and fire proof. The door plate 
is 2in. solid case-hardened metal over the lock, and the door, to- 
gether with the inner gate, weighs two tons, At the rear of the 
door is an electric alarm which commanicates with the managers 
room, and which rings when the door is opened. The interior is 
to be fitted up with electric lights. 


Mr. James Mansereu, M.I.C.E., is to report on the 
waterworks system of the city of Toronto, which, it is said, will 
take him a month to complete. Toronto has a population of 200,000, 
and is deprived of its water mene owing to a break in the conduit 
pipe by which water is procured from Lake Ontario. The necessary 
repairs cannot be effec’ for several weeks, In the meantime 
water is being procured from the surrounding villages, whence it is 
carried to the city by means of puncheons, barrels, and watering 
carts, The Times Ottawa correspondent says that the residents 
are placed on short allowance. This accident is regarded as the 
worst calamity which has happened in any city throughout the 
Dominion for many years, and shows what might by expected in 
cities supplied by aqueducts. What London with five millions of 
people would be after a week or two of no water through the pro- 
posed 150 miles of water supply pipe from Wales, can hardly be 
conceived. With the several river supplies the water can never 








be completely cut off, either by design or accident, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 





AUSTRIA.—GEROLD AND Co., Vienna, 
FRANCE.—BovvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin, 
A. TWIETMEYER, Leipsic. 
ITALY.—LOESCHER anp Co,, 307, Corso, Rome. 
Bocca Freres, Turin. 
RUSSIA.—CaRL Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
s AFRICA.—R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
i J. ©. Jurs anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—R. A. THOMPSON AND Co., 180, Pitt-street, Sydney. 
362, Little Collins-st., Melbourne. 
7, King William-street, Adelaide, 
Bdward-street, Brisbane. 
CANADA.—MOonTREAL News Co., Montreal. 
Toronto News Co., Toronto, 
UNITED STATES OF AMERICA—INTERNATIONAL News Co., 88 and 85, 
Duane-street. New York. 
Susscription News Co., Chicago. 


MEETINGS NEXT WEEK. 


Society or EnGineers.—-Monday, October 7th, at the Royal United 
Service Institution, Whitehall, at 7.80 p.m. Paper: ‘‘The Relative Value 
of Percolation Gauges,” by Mr. Reginald E. Middleton. Synopsis: 
ee of percolation gauges at Nash Mills, Lea Bridge, and Roth- 
amsted— Quantity of rain percolating—Soil and chalk gauges—Gau; 
at Nash Mills, Lea Bridge, and Rothamsted—-Comparisons and reliability 
or otherwise—Average percolation—Value of Gauges—Gaugings of river 
Lea--Storm water and rainfall —Underground water—Gaugings of river 
Thames—Watershed area—Wells at Barley and Cow Roast—Fiuctuations 
of levels—Quantity of water discharged into river—Confirmation of per- 
colation records—General conclusions. 

CHESTERFIELD AND MIDLAND Counties InstTiTUTION OF ENGINEERS.— 
Saturday, October 12th, in the Stephenson Memorial Hall, Chesterdeld, 
at 3 ps. Papers for discussion : ‘‘ Reports of the Royal Commission on 
Explosions from Coal Dust in Mines,’ and other papers on the subject. 
** Report of the Flameless Explosives Committee of the North of England 
Institute—Part I., Air and Combustible Gases,” by Mr. A. C. Kayll. 
“An Underground Endless Rope at the Moston Colliery, Manchester,” 
by Mr. H. Richardson Hewitt. ‘‘ Banking, Screening, and Mechanical 
Arrangement for Direct Sorting and Packing Coal,” by Mr. William Hay. 
“Continuous Current Dynamos, and Motors—Choice of Plant, Fixing 
and Driving, Usual Faults and their Remedies,’ by Mr. Lancelot W. de 
Grave. ‘Photometric Value of, and Notes Upon Various Illuminants 
used in Mines,” by Mr, A. H. Stokes. 








PUBLISHER'S NOTICE, 


week's number is issued as a Supplement a Two-page 
Engraving of a Six-coupled Locomotive, Metropolitan and St. 
John’s Wood Railway. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the fact should they not receive it. Price 6d. 
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CHEAP OXYGEN, 


DiLuTep oxygen in the form of air is certainly not dear, 
but the isolated gas is still a costly commodity, in spite 
of many well-considered and fairly successful attempts to 
lower its cost of production. The physical similarity of 
oxygen and nitrogen has caused the separation of these 
two gases to be performed hitherto by taking advantage 
of their chemical unlikeness, Naturally, that which is 
needed for industrial use is the more generally active of 
the two, and removal of nitrogen by inducing it to enter 
into direct union with some substance indifferent to 
oxygen, thus leaving the latter untouched, is not to be 
expected. The reverse process has long been practised, 
but it is attended by the drawback that after the oxygen 
has been separated from the nitrogen by inducing its 
combination with a third substance, subsequent liberation 
of the oxygen can only be accomplished by decomposing 
the product, this necessitating a distinct operation often 
ofa costly kind. It is instructive to note that even in 
the oldest method actually practised on a commercial 
scale, for the preparation of oxygen, the air is the ulti- 
mate source of the gas. Thus, when potassium chlorate 
is used for preparing oxygen, the oxygen which may be 
split off on heating is the strict chemical representative 
of the chlorine necessary for the manufacture of the salt, 
this again being the legitimate avatar of the available 
oxygen in the Weldon mud required for liberating 
chlorine from hydrochloric acid, which in its turn has 
been derived from the air sans phrase. 

Again, all those processes based upon reversible reac- 
tions, ¢.g., the Brin method employiag barium oxide, the 
various modifications of the manganate of soda process, 
and the Kassner process using calcium plumbate, depend 
immediately upon the air as a reservoir of raw material, 
and are designed to catch and hold the oxygen therefrom 
for a period sufficient to allow of the removal of the nitro- 
gen and to permit of the easy evolution of the oxygen 
when its companion gas has been taken into safe custody. 
With all reversible reactions, however, it is impracticable 
to pursue the course indicated by the neat symmetrical 
equations by which they may be expressed, to a satisfac- 
tory ending. Only a fraction of each oscillation can be 
economically utilised, and the output per unit of plant is 
correspondingly reduced. Moreover, if the reversible 
reaction be sharp, definite, and easy of accomplishment 
in one direction, it will certainly require a considerable 
expenditure of energy to bring it about in the contrary 
sense, while if delicately balanced and involving no great 
energy change in either direction, it is necessarily apt to 
give vague results and ambiguous products. In view of 
these facts it is not surprising that most of the possible 
means of separating oxygen from nitrogen by physical 
methods have been diligently canvassed. Difference of 
rate of penetration through a rubber membrane, and dis- 
similarity of solubility in water, are examples of the 
divergencies in physical properties which have been 
exploited with slender success for the commercial sepa- 
ration of oxygen and nitrogen. Difference of boiling 
point has been recognised as a possible means of sepa- 
ration, but assuredly has never, until the last few weeks, 
been seriously proposed as the foundation for a com- 
mercial undertaking. 

Reference to an article which appears in another 
column will show that what was a fantastic dream has 
now been soberly set forth as an accomplished fact. 
Dr. Linde, whose name is indissolubly connected with the 
development of the freezing machine, claims to have 
succeeded in liquefying air in large quantities by the use 
of nothing more recondite than a compressor, a throttle 
valve, and two concentric iron tubes, and to be able to 
apply the fact that when liquid air boils the nitrogen is 
the first to escape leaving a residue rich in oxygen, to 
the manufacture of oxygen of a degree of purity com- 
parable with that of much of the gas now sold and used. 
Excellent evidence is advanced in support of this state- 
ment, and for details the article already mentioned may 
be profitably consulted. It suffices to say here that the 
process of liquefaction consists in causing air to cool itself 
by passage through a constricted aperture, and in rendering 
this cooling effect cumulative until the air is cooled to a 
point below its critical temperature, when it liquefies at 
a temperature corresponding with the pressure obtaining 
at the time in that part of the apparatus serving as a 
receiver. The nitrogen is then allowed to boil off, leaving 
the oxygen, the two gases being collected separately. 
Detailed criticism of the process cannot be satisfactorily 
attempted without a study of something more than a 
diagram of the apparatus ; but it may fairly be advanced 
thatthe chief difficulties to beapprehended are the intrusion 
of external heat tothose portions of the apparatus intended 
to be reduced to the temperature of liquid air, and the risk 





of internal heating by the friction of the air flowing through 
the long concentric tubes which are an indispensable part 
of the apparatcs-—a risk enhanced by any attempt to in- 
crease the rate of working. Should the rate of working 


ngs | be kept low, however, the surplus cold—to use a con- 


venient inaccuracy—may not be sufficient to battle with 
the heat constantly pouring in from external sources. 
Owing to this inward leakage of heat varying as the 
surface, while the possible rate of working varies with the 
contents of the plant, a better efficiency may be expected 
from a large than from a small apparatus. Experiment 
alone can decide to what extent the obstacles here 
enumerated are of practical significance. At the present 
stage, seeing that the process involves no _ 
absurdity, and has been described and vouched for by 
responsible engineers, it must be accepted as workable. 
It remains to examine its industrial possibilities. 

The inventor of the process calculates that 1 cubic 
metre of oxygen, fairly free from nitrogen, may be 
obtained for an expenditure of 1-horse power hour. 
Adopting the favourable estimate—based on the use of 
engines of large horse-power running continuously—of 
0°5d. per horse-power hour, this corresponds with a 
minimum cost of production of 14d. per 1000 cubic feet 
of oxygen, a result comparing favourably with those of 
processes at present in use. This estimate is for the gas 
at ordinary temperature and pressure, so that for com- 
pressed gas in a state suitable for transport the cost of 
compression must be added. The most economical way 
of bottling the gas under pressure would probably 
consist in foregoing the cooling effect due to the vapori- 
sation of the liquid, and simply drawing off the liquefied 
gas into the cylinder or other vessel in such quantity 
that, on allowing the temperature to rise above the 
critical point, the cylinder would be filled with oxygen in 
the gaseous state, at a pressure comparable with that now 
commonly adopted, e.g., 1800 lb. per square inch. We 
have assumed that the gas is fairly free from nitrogen, 
but it must be understood that the retention of a good 
deal of the latter gas is not improbable ; if all be allowed 
to boil out, oxygen will certainly accompany it, and the 
output of the latter be diminished. In short, we are 
confronted with the old difficulty, that choice must be 
made between a large output of poor gas, and good gas in 
diminished quantity. Waiving all this, and adopting the 
estimate of 14d. per 1000 cubic feet, to what additional 
use can the oxygen be put? Really it is to be feared 
that the answer must be, “‘Scarcely one.” Nothing but 
very special furnace operations could be carried out com- 
mercially with oxygen costing as much as the fuel; and for 
such operations, when cost is of minor moment, the use of 
the electric furnace would be generally preferable. Some 
of the numerous bleaching operations, notably those 
depending on the formation of ozone, are appealed to as 
ready to hail cheap oxygen, but there are difficulties in 
the way. For requirements served by compressed oxygen 
at the present time—and these are mainly those of the 
lecturer and the limelight man—a cheaper supply would 
no doubt be welcome; but to gain a footing it would have 
to be good as well as cheap. Those there be who contend 
that modern oxygen is inferior to the ancient product 
made from potassium chlorate, and we do net feel pre- 
pared to contradict them; 70, 80, or even 90 per cent. 
oxygen is not what is wanted for such purposes ; it should 
be 95 per cent. or better. 

After this somewhat attenuated laudation, it is pleasant 
to turn to a more promising field for what is, in any event, 
a remarkable application of scientific principles. The 
use of low temperatures for industrial purposes is daily 
growing, and, with cheap liquid air at command, an 
extension of their employment may be expected. It is 
in this direction, rather than in that of the preparation of 
oxygen for the million, that development and fruition is 
to be looked for. Finally, to indulge in a short dream on 
our own account, it will be of the highest interest to 
examine all possible products of the fractional distillation 
of a ton or two of liquid air; bodies other than argon 
may lie perdu in our atmosphere. 


ARMOUR-PLATE MAKING. 

For thirty-three years Sheffield has enjoyed a practical 
monopoly of the armour-plate trade. That has now been 
challenged by the Clyde. Two first-class men-of-war, 
the Ramillies and the Terrible, have just been constructed 
by Messrs. James and George Thompson, of the Clyde- 
bank Shipbuilding Yard, Glasgow. The plates for the 
Ramillies were made in Sheffield, but for the Terrible a 
Glasgow firm, Messrs. William Beardmore and Co., 
Parkhead Forge and Steel Rolling Mills, produced the 
casemate armour. This industry is a new departure on 
the Clyde, and is the first serious competition that Shef- 
field has had in the only heavy industry that remains of 
all those it once held exclusively in its possession. The 
history of armour-plate is not so old as some people 
imagine. It dates no further back than 1860. At that 
time the French Admiralty had a ship named La Gloire, 
which was the cause of no little alarm to the British 
Government of the day. La Gloire was a 90-gun three- 
decker, built of wood. The French cut her down into a 
corvette, armed her with forty big guns, and, for the first 
time in naval history, armoured her with hammered iron 
plates 4}in. thick, 5ft. long, and 2ft. wide. When the 
British Admiralty heard of this new thing in war vessels 
they stopped the construction of ten 90-gun and 100-gun 
timber-built ships, in order to follow the French example. 
Sir John—then Mr.—Brown, who was giving his atten- 
tion at the time to railway material, happened to be 
returning from his usual autumnal visit to the Continent 
when, stopping at Toulon, the French ship put into the 
harbour. He asked to be allowed to go on board, but 
permission was refused. He spent the rest of his time 
while the ship was there scrutinising her through his 
glasses, the result being that he came to the conclusion 
that the plates could be rolled so as to produce armour 
much more trustworthy, tenacious, and uniform in 
quality. On coming back to Sheffield he devoted his 
energies in this direction, travelling up and down the 
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country in search of machines adequate to his purpose, 
and eventually procuring what he required from Mr. 
Shanks, of Glasgow. In 1862 the Premier of England, 
Lord Palmerston, visited the Atlas Steel and Iron Works, 
where he found that the expectations of the Sheffield 
manufacturer had not been disappointed. Plates of 
various thicknesses and lengths were successfully rolled, 
and the Premier was convinced that the day of wooden 
men-of-war was past. The result was a second visit. 
This time the Lords of the Admiralty, headed by the 
Duke of Somerset, and accompanied by a staff of 100 
officials, came to Sheffield to witness the opening of a 
new rolling mill which had been put down at the Atlas 
Works. A large number of plates, varying from 4}in. to 
12in. thick and from 15ft. to 40ft. long, were rolled in 
their presence. From that day “hearts of oak” were 
superseded by hearts of iron. Up to 1863 the Atlas 
Works supplied plates which armoured fully three- 
fourths of the whole British Navy of the period. After 
that began the prolonged and stubbornly contested battle 
between plates and projectiles. Other manufacturers, of 
course, tried their hands at the new armour both in 
Germany and this country, but Brown’s during that 
period kept the lead. In this great speciality of the iron 
industry, however, there was no such word as finality. 
Wood gave place to iron, and iron in time was superseded 
by compound armour—that is, plates with an iron back- 
ing and a steel face. For many years compound armour, 
designated as the “ Ellis” and ‘‘ Wilson,” the first being 
made at the Atlas and the second at the Cyclops Works, 
held their pride of place. Compound armour has now 
come to an end, and the ships’ clothing of to-day is, as 
the survival of the fittest, of steel, with the face 
“Harveyised,” a process named after its discoverer. Now 
Sheffield finds Glasgow a rival for the industry which 
has brought to the city so much work and given to its 
people so much wages. 

f all the enterprises in which Sir John Brown 
excelled—and these included the first conical steel 
buffer ever put upon a railway, as well as the 
introduction of the iron trade to South Yorkshire, he 
will be best remembered by the result of his memorable 
visit to the Continent in 1860, which led to the revolu- 
tionising of all the navies of the world. It dissipated 
the fear of certain patriotic landowners that the day 
would come when there would not be enough British 
oaks to build British men-of-war. One of them set him- 
self industriously to plant forests of oaks wherever he 
had suitable land, in order that there might be at least 
one place from which the Government could draw timber 
to build British craft of other days. That, as we have 
said, is now all ended, and the nations of the earth have 
long since given themselves over to armour-clads. In 
Sheffield there are three firms who make a speciality of 
these immense plates—Messrs. John Brown and Co., 
Messrs. Charles Cammell and Co., and Messrs. Vickers, 
Sons, and Co. The evolution of armour has been so 
rapid that immense masses are manipulated with the 
utmost ease under forging presses, which exert a pressure 
of from 4000 to 6000 tons, and another is in course of 
construction equal to 10,000 tons. The 43in. plates, 
which were considered a marvel in 1860, have been 
excelled by armour 24in. thick. These, of course, were 
of iron. No British ship has had clothing so thick 
as that, nor have any, indeed, been supplied for 
ships for foreign Powers. Italy has had two war- 
ships, the Duilio and the Dandolo, coated with plates 
22in. thick, and the Inflexible was partly clothed 
with armour of similar dimensions. The maximum 
thickness of plates used for battleships now in course of 
construction is 18in. of steel Harveyised. This is re- 
garded as affording more resisting power than the 24in. 
of the old type. It car scarcely be considered surprising 
that Sheffield should now find a rival near its throne in 
this great speciality. The very fact that warships were 
built on the Clyde with the great steel industry close at 
hand, must have suggested to many minds the thought 
that the armour might be proauced there as well. In all 
men-of-war built at Glasgow the production of the armour 
at home—if the Clyde firm can undertake the heavy 
armour as well as the other—will save one great item of 
cost—that of carriage. It ie not likely, of course, that 
the firm which starts with casemate plates will be content 
to stop there, and Sheffield will therefore have to make 
up its mind to the development of the armour-plate trade 
in the North. The marvel is that the business should 
not have been attempted there before. Of course, there 
were obstacles in the way. Chief among these were the 
enormous expenditure, the necessity of extended experi- 
ence, such as years alone can give, and the uncertainty 
of continuous work. Although the three Sheffield firms 
are now well employed in producing plates for the British 
Government and other Powers, they have not always 
been so fortunate. Protracted periods of inaction have, 
as the saying is, “‘ taken the gilt off the gingerbread,” 
and for many months, even for a year or two at a time, 
costly plant and skilled staffs have been equally idle. 
The hope and expectation are that increasing require- 
ments at home and abroad may be equal to the develop- 
ment of output, particularly when, as at Glasgow, other 
centres of industry turn their attention to what has been 
for so long a period exclusively a Sheffield business. 


BOILERS AND FEED-WATER, 


WE publish this week a letter which possesses con- 
siderable interest, placing as it does the boiler explosion 
at Balbardie Colliery in a new light. In our issue of the 
13th of September, commenting on this explosion, we said 
that the explanation of the catastrophe advanced by the 
Board of Trade inspectors was wholly unsatisfactory. It 
will be remembered that the boilers were presumably 
partly supported by small brick pillars built in the flash 
flue under them. The Board of Trade maintained that 
one or more of these pillars had in process of time been: 
burned away, and then a boiler left unsupported broke its 


its fellows. We need not repeat the arguments, which 
appeared to us to show that the theory had no foundation 
in fact. We directed attention to a circumstance con- 
cerning which the Board of Trade inspectors were silent. 
At or about the same place where the feed-water 
was delivered into the boilers there was a crack 
in one boiler, and signs of a seam ripin another. We had 
no information to go on but that supplied by the Board 
of Trade report, and we could therefore do no more than 
leave our readers to draw their own conclusions. There 
was reason to believe that the boilers had suffered from 
the impinging of cold or nearly cold feed-water on the 
plates, but we had no precise information as to the 
amount of the injury or its kind. The missing links 
have been supplied by our correspondent. He gives 
detailed particulars of what he found, on making an 
examination, and we are confirmed in our view that the 
brick pillar had nothing to do with the explosion. So 
serious was the condition of the plates, according to 
‘“‘ Engineer,” that it would not be wonderful if his letter 
were read with incredulity. It may very naturally, 
and we may add properly, be argued that it was 
impossible that blisters, and cracks, and opened seams, 
if they were really there, could have been overlooked 
by the Board of Trade inspectors if they saw them. 
Again, it is apparently impossible that they should 
have so underrated their importance as to pass them 
over in silence. But although the writer of the letter has 
thought fit to withhold his name from the public at 
large, we, of course, are in possession of it, and we can 
say that his position and pursuits eminently fit him for 
pronouncing judgment on the boilers, and for acquiring 
information from inspection of the plates, and estimating 
the worth of that information at its true value. The explo- 
sion is a thing of the past ; the lessons which it has taught 
are for the future. We have not the least doubt that 
dozens, if not hundreds of boilers, take their feed-water 
in the same way, or in a way equally objectionable, and 
in all such cases alterations ought to be carried out with- 
out a moment’s delay. Seam rips, bulges, and many 
other troubles are brought about simply by sending cold 
water into a boiler in the wrong place; and the sooner 
steam users disabuse their minds of the idea that it 
matters not at all how water is got into a boiler so long 
as itis got in, the better. 

Nothing is much more remarkable in the development 
of engineering than the extreme tardiness with which 
certain deductions make their way. It has been found 
over and over again that corrosion, pitting, cracking, 
seam rips, and so on, have occurred close to the place 
where the feed-water enters a boiler. In these cases it 
has been the rule to blame the water. People have not 
been too dense to see that there was some relation be- 
tween the damage done and the feed-water, but there the 
matter ended. Battery after battery of boilers has been 
fitted in the same way, and always with the same result. 
A dog knows that he is held by a chain, but he has not 
intelligence enough to unhook the chain. In the same 
way the boilermaker and the steam user have seen that the 
feed-water did much mischief, but they seldom attempted 
to get over the trouble by sending the water into the boiler 
somewhere else. Some years ago we met with a case which 
illustrates this. A marine boiler had two feed pipes, one 
to starboard and the other to port; one belonged to the 
donkey, the other to the main engine. The feed pipes 
in each case entered as is usual in the wings, about on a 
level with the grate bars in the two wing furnaces. 
The internal feed pipes were about 2ft. long. The boiler 
did not suffer at the donkey feed side. At the other side 
the shell plate was much corroded, and the furnace did not 
escape, although the scale on it saved it. So things 
proceeded. The corroded plate was watched and scraped, 
and zinc was used, and all to no purpose, the corrosion 
went on. At last the ship underwent some considerable 
repairs, and a new internal feed pipe about 8ft. long was 
fitted, carrying the feed right to the back end of the 
boiler. There was no more corrosion; no other altera- 
tion was made. We select this out of many cases, 
because it seems to illustrate a point, and enforce 
a statement on which we wish to insist. It is that 
cold feed-water ought never be allowed to mix with 
hot water in a boiler, and that in all cases the feed-water 
should be kept away from plates subjected to a high tem- 
perature. Obviously, if we use a long internal feed pipe, 
the water within it must become hot before it is dis- 
charged at the inner end. In so far the internal pipe 
does good, but this is not all that is needed. Let us ask 
ourselves why cold feed-water should not be pumped into 
a boiler on the plates. The first answer springing to the 
lips will be, of course, that the cold water may cause mis- 
chievous contraction. That is true, but it is by no means 
the whole truth. Feed-water is very commonly drawn 
from wells or canals. In the first case it carries salts of 
lime and magnesia; in the second case mud—not mud 
visible to the eye, but none the less mud, mostly in 
the nature of hwmus or earth, with a little clay, 
a little grease combining with this very readily, we have 
a deposit ready prepared, which is a most admi- 
rable non-conductor. It keeps the water away from 
the plate, and the plate becomes overheated; that is 
what ‘‘ Engineer” tells us occurred at Balbardie Col- 
liery. It occurs very frequently. The lime and mag- 
nesia are tolerably soluble in cold water; in very hot 
water they are not soluble at all. Again, the lime is no 
doubt often kept in solution in the water by the carbonic 
anhydride present. But according to some authorities 
the carbonic anhydride is expelled by the heat, and the 
lime deposited. This theory is by no means satisfactory 
in some respects, but it is not necessary to resort to any 
theory. The fact with which we have to do is, that if we 
heat “ hard” water it will deposit its lime. Now, taking 
things as we find them, and waiving the argument that 
the lime ought to cleared out of the water before it is 
fed into the boiler, let us consider what common 
sense tells us is the best thing to do. Obviously, itis that 
the water should be made quite hot somewhere in the 





back, exploded, and caused the fracture and explosion of 





boiler before it is allowed to toucha plate; and, secondly, 


—___—__—_— 
that the deposition of the lime should take place not on 
heating surface, but in some safe, or comparatively safe 
locality, and, as far as possible, in as fine a state of divi. 
sion as may be. If we accept: these propositions, a little 
further thought will show that the proper way to feed a 
boiler is to send water in the form of spray or finely divideg 
streams into the steam space, as far away from the outlet 
to the engine as possible. In Lancashire boilers, for 
example, it should be fed in close to the back end. ’ We 
are aware that a notion exists that if cold water were 
pumped into the steam space it would condense the steam 
at once. Nothing can, of course, be further from the truth 
The feed-water could not possibly condense a greater quan. 
tity of steam at each stroke than is represented by the heat 
required to raise the water from its own temperature to 
that of the steam. Let us take the case of a boiler 
working at 175 lb. absolute, 160 Ib. safety valve load, 
The temperature of the steam is, in round numbers, 
371deg. Its “latent” heat is 853 deg.; each pound of such 
steam in falling to water at 371 deg. would resign 
853 units. Let the temperature of the feed-water he 
100 deg. Then to raise a pound of it to 371 deg. we 
shall need 271 deg. units. Therefore, ot = the number 
of pounds of feed-water raised to boiling temperature by 
the condensation of 1 lb. of steam. That is to say, 
roughly, for every 3 lb. of feed-water pumped in, 1 }b, 
of steam would be condensed. It is very necessary, we 
think, to state the case in this way to make it clear that 
no risk will be incurred ; but, indeed, there is no need for 
calculations. J'eed-water is daily pumped into the steam 
space of boilers, not only without affecting the pressure 
gauge, but with the happiest results as regards deposit. 
The Belleville boiler, for example, is thus fed. We 
venture to think that Lloyds would not reject a boiler 
because the feed was pumped into the steam space; and 
we know that as a fact Mr. Milton encourages the pump- 
ing in of feed-water as near the water level in the boiler 
as possible. In that way water is given time to heat 
before it gets access to the heating surface; and the 
system possesses the very great merit that the failure of 
a check valve will not be followed by the emptying of the 
boiler. We have not the least hesitation in saying that 
in all cases the feed-water ought to be pumped into the 
steam space, and we believe that if that were done the 
lives of the boilers would be prolonged, and what is of 
scarcely less importance, the cost and annoyance of 
repairs would be very largely reduced. 
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A YEAR’S MINES DRAINAGE WORK, 


THE pumping engines of the South Staffordshire Mines 
Drainage Commissioners—whose annual meeting has been 
held this week—have not had quite so much work to do 
during the past financial year—ending June 30th—as during 
the previous one, the rainfall having been 26:25in., as com- 
pared with 27:6lin. last year. Yet even under these circum- 
stances, the total water raised was over 18,000,000 tons, 
which means that 26 tons of water have to be raised in the 
district for every ton of mineral. It speaks well for the 
economy with which the unwatering is conducted, that the 
cost of the water raised by the Commissioners’ engines is 
only decimal twenty-one of a penny—*21d.—or less than a 
farthing per ton of water raised. The expense of working 
the engines has been £12,404. The pumping operations have 
enabled mineowners to raise 701,887 tons—exclusive of mines 
exempt from rates. This amount of production is equivalent 
to a net mines drainage rate of £15,572. The revenue from 
rates in the previous year—1894—was exceptionally large, 
owing to the impetus given to the local coal trade by the 
strike in other colliery districts ; but apart from this, the year 
just closed compares unfavourably with past periods, owing 
to the depressed state of the coal trade, the limited area 
which is free from water, and the uncertainty of the con- 
tinuation of drainage, pending the procuring of the next 
loan, causing proprietors to hesitate before expending capital 
in developing their mines. For this last reason we are glad 
to note that progress was this week reported with regard to 
the great hydraulic engineering scheme for unwatering the 
Tipton district at a cost of £100,000, to which we referred in 
THE ENGINEER of August 16th. The scheme has now been 
sanctioned by the arbitrators and approved by the Commis- 
sioners. Two objections only have been received, and there 
will have to be dealt with by the Commissioners, or, failing 
withdrawal, by a reference to the Board of Trade, A com- 
mendatory report has this week been before the annual 
meeting from Mr. Henry Davey, M.I.C.E., of Westminster, 
who considers the combined system of steam and hydraulic 
power to be better than either compressed air or electricity. 
The scheme has our best wishes, for it should prove a signal 
example of the enormous utility of modern pumping machi- 
nery in coping with water-logged mineral areas, and in ren- 
dering available to trade and commerce immense mineral 
treasure otherwise unattainable. 


A NATIONAL TRADE MARK. 


To fall upon a distinctive mark by which the least informed 
customers in foreign parts can distinguish British goods when 
they see them has long been a burning question amon¢:t 
English producers, and more particularly in the hardwaie 
and cutlery trades. Every now and again the question crors 
up in Sheffield ; and once more it has been brought to the 
front by Mr. W. T. Wheatley, of Wheatley Brothers, cutlery 
manufacturers, Eclipse Works, Sheffield. Mr. Wheatley 
advocates a universal registered national trade mark for all 
British manufacturers as the true solution of the problem. 
Many trade marks, although they have been in existence for 
a long period and are perfectly well known in the markets of 
the world, are very easy of imitation. The Merchandise 
Marks Act, although pretty stringent in most of its provisions, 
is not altogether effective in preventing fraud. It is possible 
to design a device which, while it deceives the Eastern cus- 
tomer, is not at the same time so near to the original mark 
as to be easily proved, that is, legally proved, to be an offence 
under the statute. The city of Sheffield has particularly 
suffered in this respect. The great market of India has been 
largely lost through the clever manipulation of Sheffield marks 
in the lower classes of cutlery by foreignrivals. Fora number 
of years it cost one of the largest Sheffield cutlery houses an 
average of £1000 a year to protect their trade mark against 





foreign competitors, and they still incur a great deal of 
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expense under that head. Mr. Wheatley’s proposal, as we 
take it, would not mean the abandonment of brands under 
which British houses have acquired well-deserved reputa- 
tion from sterling quality. What he seems to aim 
at is @ distinct trade mark, by which a British-made 
article could be readily indentified in every country. To 
make this proposal practically effective would, of course, 
necessitate the consent and co-operation of other nations, 
But it is difficult to see how this could well be refused. 
Indeed, in some industries, in what are known technically as 
soft goods, France has complained that too free use is made 
in England of French devices. But there seems no reason 
why & national trade mark, if agreed upon at all, should 
not also be adopted by other nations besides Britain. In 
that case each bay song | would have clearly endorsed on its 
own productions the honest source of origin. The main 
oint would be to have the brand so plain as to be un- 
mistakeable, and to leave no excuse whatever for evasion 
in any direction. This is a point involving considerable 
difficulty, for while upon some goods distinctive characters 
can easily be placed, there are many others in which it 
will require no Jittle skill to put the brand where it can be 
seen at & glance, and to have it so distinct as to make 
deception next to impossible. 
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Victoria, 1895. Annual Report of the Secretary for Mines 
(ov the Hon. Henry Foster, M.P., Minister of Mines for Vic- 
toria, during the year 1894. Melbourne: Robert 8. Brain, 
Government Printer. 


“Tue Annual Report of the Secretary of Mines for Vic- 
toria for 1894” has just reached this country, and forms, as 
usual, most interesting reading, not only as a convenient 
standpoint whence the material progress of the Colony in 
one of its chief sources of wealth can be readily deter- 
mined, but as an indication at the same time of how our 
cousins at the Antipodes are attacking the problems that 
mining engineers all the world over are called upon to 
solve. The report may, for our convenience on this side, 
be divided into three sections. The first is a record of 
the year’s progress in the geological survey of the Colony, 
both by the usual methods of surface work and by means 
of boreholes. This portion, admirably executed, and illus 
trated by numerous maps, is of especial value to those at 
work on the spot, but to us over here it conveys but little 
information, and, indeed, could hardly be made intelligible 
without reproducing the maps, whose interest is, as 
already said, merely a local one. This section need not, 
therefore, be again alluded to here, although it may be of 
interest to mention that the diamond drill has rendered 
excellent service in tracing out the course of deep sub- 
basaltic leads of alluvial gold, several valuable deposits 
of auriferous wash having thus been discovered. Another 
section comprises the mineral statistics of the Colony, 
and the third, descriptions of such new improvements in 
mining machinery as are judged by the Department of 
Mines to be of interest to Australian miners. 

The Department of Mines is doing much excellent 
work in various directions. In addition to this ‘‘ Annual 
Report,” a ‘* Miners’ Handbook”’ was issued by it, giving 
would-be miners much general information respecting 
the simpler processes of their art, and also a useful digest 
of the mining codes in force in the Colony. 

An extended report on the loss of gold in the reduction 
cf auriferous veinstuff in Victoria has also been issued 
as a@ special report. This is the result of an elaborate 
inquiry that was conducted by Mr. Henry Rosales, who 
includes in his report a series of recommendations as to 
improvements in the system of treatment. These recom- 
mendations are not really characterised by any great 
amount of novelty, and are precisely what any experienced 
gold miner would suggest, their gist consisting in an 
emphatic appreciation of the value of close sizing of the 
tailings from the stamp mill, to be followed by appropriate 
systems of concentration. Perhaps for English mining 
engineers the interest of this report lies chiefly in the 
light it throws upon the backward condition of the gold 
mining practice of the Colony. Thus it appears that 
automatic feeders are conspicuous chiefly by their 
absence, whilst the loss of gold is given at between 2 dwt. 
and 24 dwt. per ton of quartz crushed. The greatest 
credit is, however, due to the Department of Mines for 
the issue of such special reports, and for their strenuous 
endeavours to raise the status of the gold mining industry. 

To return to the annual report, the statistics of mineral 
production first call for attention. The first place is 
naturally claimed by gold, which is, indeed, the only 
mineral product generally associated with this Colony. 
Victoria has hitherto always ranked first amongst the 
gold producers of Australia; this year, however, although 
its total output of 673,680 ounces is, as will presently be 
seen, @ very high one, it nevertheless loses its pride of 
place, and is just beaten by Queensland. 

It may be of interest to give in tabular form the out- 
puts of the various Australasian Colonies for 1894:- 





Ounces, 

Queenslard 679.511 
Victoria ww. 673,680 
New South Wales 324 787 
New Z-aland ae 221,533 
Western Australia ... 207,131 
Ta-mania ... ... 57 873 
South Australia 35,844 
Total for Australia ... 2,200,359 


Incidentally it may be mentioned that Australasia can 
claim the largest gold production of the year, the output of 
the United States just falling short of the above amount, 
and that of Africa, though greater in weight, falling below 
it in value. It is also worth while to contrast the pro- 
duction of Victoria—a colony about which nothing 
practically is heard on this side—with that of Western 
Australia, which has been so vigorously boomed during 
the past year. The produce of Victoria showed an in- 
crease of over 2500 ounces above the output of 1893, being 
the largest amount since the year 1885. This increase is 
apparently due principally to the efforts which the 
Department of Mines has been making to provide paying 


work for the unemployed of the colony by giving them 
free railway passes and miners’ rights to the various gold- 
fields. It stands to reason that men working under these 
conditions would be forced to restrict themselves to the 
mining of alluvial, which yields its return of precious 
metal without needing the costly machinery required in 
quartz mining. The amount of gold won from alluvial 
was 254,308 ounces, that from quartz 419,3714 ounces. 
Statements have been received concerning the crushings 


representing a quantity of 874,714 ounces, which amount | 


was obtained from 898,506 tons, being at the rate of 
8dwt. 8 grains per ton. It may be taken for granted 
that the returns which the mining registrars were unable 
to obtain are not likely to have been among the best, so 
that the above yield is probably, if anything, somewhat 
better than the real average. Even so it is the lowest 
yield obtained in any year so far, the average for the last 
ten years having been about 94 dwt. per ton. In one 
sense this may be looked upon as a favourable indication, 
as showing that gold miners are now turning their serious 
attention to lower grade stone, and are able to work to 
advantage reefs that would in former days have been 
considered too poor to pay. Considering the average 
yield above given of Victorian gold quartz—namely, 
8 dwt. 8 grains per ton—the loss previously quoted, 
returned at between 2 dwt. and 2} dwt. per ton, is a 
serious matter, seeing that it shows that the fifth part of 
the gold that should be yielded by the quartz reefs of the 
colony is now being lost, and in all probability irretrievably 
lost, for the extra expense incurred in re-handling tail- 
ings that have once been deposited would make it almost 
impossible to re-treat these with advantage. On the other 
hand, there is no reason why they should not be farther 
treated by processes that follow directly upon the system 
now in use, as under these circumstances the above costs 
would be avoided, and in this connection it is rather sur- 
prising to see how little attention appears to have been 
paid to the cyanide process for the treatment of tailings. 

It may be noted that the number of gold-miners at 
work last year was 14,870 in quartz, and 13,019 in allu- 
vial, whilst the fact that nearly £460,000 was paid in 
dividends by the various mining companies, would seem 
to show that gold mining generally is in a flourishing 
condition. Very interesting statistics are provided of the 
number of persons killed and injured in gold-mining ; 
these are given in much detail, but it may be sufficient to 
note here that there were in the past year 1°79 fatal and 
2°97 non-fatal accidents for every 1000 persons employed, 
about half of which accidents were due to falls of rock 
underground. 

The quantity of other minerals won during the 
year is comparatively trifling. Coal-mining has shown a 
rapid expansion, 171,660 tons, valued at £94,999, having 
been got, this being an increase of almost 80,000 tons 
over the output of the previous year. The other minerals 
raised were as follows :— 


Quantity. Value. 

‘Yons. Cwt, 5 
Copper ore... 48t 10 14,762 
Tin ore ee gs 0 2286 
Antimony ore ... ca on 175 
Lignite ... 8514 11 2008 
State, & ... 310 0 85 


The total value of all these minerals is thus but little 
over £19,000, a figure that sinks into complete insignific 
ance beside the gold production. 

The third heading, under which this report is for the 
sake of convenience being considered, comprises a record 
of various improvements in mining machinery. Many of 
the descriptions and drawings have been taken from 
foreign sources, especially from America, with the laud- 
able object of instructing the Australian mining public in 
the advances that other countries are making. Theseare, 
however, sufliciently well known in England, so that it 
only remains to glance briefly at those innovations that 
have had their origin in Australia; but few of these, how- 
ever, appear to be of sufficient value to merit some little 
description. There are two forms of cam or “ wiper,” in 
which the arms are made separate from the boss, and are 
slid into their places by a kind of dovetailed joint. This 
idea is obviously a belated one; it might have been of 
service a dozen years ago, when cams were made of cast 
iron, the accidental breaking of one of which was a 
serious matter. Now-a-days, however, when the use of 
steel cams is practically universal, a broken cam is all 
but unknown in well-managed stamp mills, so that the 
additional expense and complication of this ‘‘ improve- 
ment,” coupled with the great risk of the detachable 
arms working loose, makes the invention one to be 
avoided rather than recommended. 

An exhibition was held in the course of the year of 
portable appliances that might enable prospectors and 
others, at a distance from an available stamp mill, to test 
the value of quartz reefs. A number of suitable machines 
were exhibited, and several are figured and described in this 
report. One of the neatest seems to be the ‘ Coolgardie 
hand stamp.” It consists of a cast iron mortar containing 
acylindrical steel die, completely surrounded by an annular 
screen, and on which there drops a steel head of 4in. 
diameter ; the stamp, stem, cam, tappet, ‘c., are almost 
a reproduction in miniature of the ordinary gold stamp, 
except that the upper part of the stamp stem is sur- 
rounded by an adjustable spiral steel spring, by means of 
which a blow equal to an ordinary 3 cwt. stamp is 
delivered. The inventor states that a strong lad can 
readily work it at 60 to 70 revolutions, giving 120 to 140 
blows per minute, and that it will crush over 2 cwt. of 
quartz in an eight-hours day. The weight of the entire 
machine is 2 cwt., and of the heaviest piece 40 lb. 
Several forms of Panklast crusher are shown, this 
being a combined breaking and grinding machine. It 
consists of an upper hopper in which revolve three cor- 
rugated rollers, and a lower steel basin in which a cor- 
rugated hemisphere of cast steel revolves and grinds the 
stone broken in the upper hopper. It is said to give 
very satisfactory results. There are several other 
machines which are simply light miniature batteries 





adapted to hand power with one, two, or three heads. of 
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stamps, none of which present any very striking features 
of novelty, although they are well designed for their 
work. Upon the whole there is not very much here that 
is likely to interest makers or users of mining machinery 
in this country. 








NEW POSITIVE WATER METER. 

AxouT six years ago we published a notice of the then new 
positive water meter, made by Messrs. Beck and Company, 
under Mr. W. A. G. Schonheyder’s patent. This meter has 
been largely used, and it is a very accurate meter, but some 
improvements have recently been made in it which, as 
will be seen by the accompanying engravings, simplify the 
meter considerably. Pains have been taken to produce an 
accurate and substantial positive meter which would work 
with a lower pressure, and in which the speed and number of 
parts would be reduced. These aims have been effectually 












. 1—EXTERIOR VIEW OF METER 


realised in the type now illustrated. The pressure required 
to drive it is now 3ft., as against 6ft.in the old meter. The 
capacity of the meter, size for size, has been materially 
increased, so that for the same deliveries the speed of the 
meter has been greatly reduced. The number of working 
parts in the new meter, other than the dial, are the valve 
and the three pistons and their rods—as shown in Fig. 3. 
Thus seven moving parts have disappeared in the new type 
altogether, and the three cylinders are now stationary ; 
whereas in the old type they had a reciprocatiog sidewsy 





Fig] 2—-COVER AND PISTONS REMOVED 


movement. The principle of the new meter is the same as 
the old one. The valve faces, that have always maintained 
themselves tight under all conditions, are retained in the 
new meter, the difference in them being that, whereas they 
were flat, now they are hemispherical. As the valve does 
not rotate, the wear will not tend to set up leakage, but to 
keep the faces true, the wobbling gyration having the same 
effect as on & flat gyrating surface. It will be seen that the 
meter can be easily opened, and all the moving parts can 
be liftei out together for cleaning. 





Fig. 3—PISTONS AND CROWN VALVE 


It is almost unnecessary to describe the new meter at 
length. It will be seen from Figs. 2 and 3 that the pistons 
enclose a space beneath them into which water is alternately 
admitted through passages at the bottom of the pillar 
headed by the hemispherical valve seat. These passages 
are not shown, but the ports admitting water to them 
are shown in the hemispherical valve seat and valve— 
Figs. 2 and 3, the exhaust valve being in the centre. The 
wobbling motion of the valve and the stud spindle above it 
gives motion to the counter above, shown in Fig. 1. There 
are no stuffing-boxes, and the working of the meter is very 
smooth. It will register a dribble, and requires no attention. 
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THE SOHO FOUNDRY. 


No. II. 

Berore proceeding with our description of the machine 
tools at the Soho Foundry, it is necessary to correct an 
error. The foundry was built, not in 1775, as stated in 
our last impression, but twenty years later, that is, in 
1795. The date we have given was that supplied by Mr. 
Lloyd, and adopted as correct by our Birmingham con- 
temporary; but it is certainly wrong. We give the 
following table of dates on the faith of Mr. Lloyd, but 
we may add that we have verified several of them. 
Thus Watt's first patent for the separate condenser, and 
the use of steam to send the piston down, instead of air, 
was taken out on the 5th of January, 1769, when he was 
33. In 1774 Watt removed to Soho. Concerning others 
we are unable to say whether Mr. Lloyd is right or not, 
but the figures have been accepted at the Soho Foundry 
as correct. 

1728, Matthew Boulton born. 


1736, Mr. Watt born. 
a a lease granted to Messrs, Ruston and Evans to construct a 


pool, 
1762, Mr. Boulton purchased the lease and mill, and enlarged 
the rolling mill. 
1764, foundation laid to build the silver and plated metal manu- 


‘actory. 

1765, ditto ditto completed. 

1745, Mr. Boulton invented the inlaid button and buckles and 
chai 


ains, 
1754, Mr. Murdoch born, 
1765, Mr. Watt’s improvement in the steam engine. 
1769, Mr. Watt’s first patent. 
1775, Mr. Watt removed to Regent-place, Harper’s Hil], with his 
second wife. 
1777, Mr. Murdoch called at Soho for a situation. 
1778, Mill erected for coining. 
1796, Soho Foundry dedicated. 
1798, Mr. Murdoch returned to Soho from Cornwall. 
1802, Scho illuminated ; peace being declared at Amiens. 
1809, Mr. Boulton died, aged 81. 
1804, Gregory Watt died, aged 27. 
1815, Sobo illuminated ; peace declared. 
1805, Pennypieces made, twenty-four to the pound. 
1820, Mr. Watt the younger resided at Thorn Hill House, and 
afterwards removed to Aston. 
1841, Mr. Blake came to Soho. 
1842, Mr. Robinson Boulton died. 
1848, Mr. James Watt, jun., died at Aston Hall. 
1850-51, removal of inery, &c., to Soho Foundry, 
1839, Mr. Murdcch died. 
1827, Mr. Watt’s statue placed in Handsworth Church. 

1869, Mr, Watt's statue placed by the Town Hall, Birmingham. 
Miss Boulton resided at Thorn Hill House after Mr. Watt left. 
Mr. Watt had two sons, Gregory and James, and one daughter, 

2e8ie, 
We have already referred to the extensive use of worm 
gearing for driving the lathes at the Soho Foundry, but it 
will have been seen thatits use was not confined to lathes, 
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LARGE FACE PLATE LATHE—FRONT VIEW 


For instance, there exists an old boring machine, the 
bar of which is 63in. diameter by 8ft. 9in. long, also driven 
by worm gearing, but with the worm shaft fixed vertically 
(of course to suit the position from whence motion is 
obtained). The diameter of the mortice wheel is 3ft. 4in. 
at the pitch line, whilst the worm has a triple thread, and 
is 16in. diameter. We might say in passing, that the 





WHEEL B9O3S DRIVING BOX 


worms in all machines here are in an excellent con 
dition. Outside the boring bar, which is to some 
extent like that of our illustration, inasmuch as there 
are three bearings at the driving end, we find 
it sufficiently interesting to show several portions. 
The driving shaft is Sin. square, and the worm wheel is 


| 





















































=all 
wW . 
: 7 
zi 1 | © 
{ Wey HL 
{He 
VEr_| 2 
= 


DRIVING SHAFT 


secured by eight keys in the manner shown in annexed 
sketch. The coupling is effected by means of a very 
nearly square block 144in. across the flats, and this, 
sliding upon the end of the — shaft, couples with the 
boring-bar by means of a feather on the coned end of the 
latter. This, however, will be clearly understood by 
referring to our detail sketch. Upon the coupling which 
connects the driving shaft with the bar, the movable 
block is held ‘‘ home ” upon the cone by means of a plate 
and square-ended pin which fits into a slot in the plate, 
into which it springs as shown in theannexed view. The | 
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bearings used in this machine are somewhat varied in 
design, and consist of two having top and bottom braeses 
—one having three brasses, and another with one only. 
We give herewith an example of one in which top and 
bottom brasses are without flanges, and are held in posi- 
tion centrally by the cap bolts seen in plan fitting into 














a oon 
FLANGELESS BEARING 


wooD CAP 


the outer edges of the brass bearings. The cap bolts are 
secured by nuts in the base of the block, their heads 
having been forged with collars. 

Another design of bearing in this machine is that 
where one bottom and two angular brasses embrace the 
journal, having an extension cap which envelopes the 
whole block, whilst the bolts which serve to secure it, 














THREE-BRAS8 BEARING 


perform the double duty of holding down the b’ock upon 
the masonry, by which it is supported ; thus in this case 
the brasses are not fitted with bearings, there being 
n the bar at each side of the block. 

The third design of bearing is that in which a lower 
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brass only does duty, th’s is at the traversing gear end, 
whilst the cap is compos:d of a block of wood 5}in. by 
Tin. by 17}in. long, held down by square bolts, as seen in 
plan in our illustration. The brass bearing is let into 
the movable carriage, this end of the machine being 
unlike our illustration of horizontal boring bar in that it 
has no separate plummer blocks, but like it in so far that 
it is mounted upon rollers, and therefore movable in a 
similar manner. 

Double-geared face lathe.—This is one of the most 
noteworthy of the machine tools in the collection. It 
was built at ‘‘ Old Soho,” and was removed to its present 
position when those works were closed. It is capable of 
taking in a diameter of 26ft. and a depth from the face- 
plate of 12ft. It is fitted with five slide rests, the central 
or main rest being constructed to work either in parallel 
or taper cut, the others being adjustable to flat or angular 
surfaces. The varying motions are for dead slow, medium, 
and fast speeds. It is double geared, and carries a pinion 
on the speed shaft for working in a radial rack at the 
back of the face plate; and although this provision is 
now universal in all heavy tools, it is not improbable 
that, in this instance, we have before us the first lathe 
constructed upon this principle, whilst the headstock 
which we illustrate in perspective and plan will assist 
our readers to appreciate the merits of this early 
example of a face-plate lathe, the workmanship of which 
ranks with that of the highest class at the present day. 
We have seen it in action several times, and have 
examined the work during and after completion, and 
have found tha’ in every respect it is a most admirable 








PLAN OF HEADSTOCK 


machine tool. In this—and, in fact, in all lathes con- 
s‘ructed by Messrs. James Watt and Co.—the tail block of 
the headst ck is provided with a crosshead which carries an 
adjustable set screw of suitable proportions for receiving 
the thrust of the mandril. The method adopted will be 
seen in both views of the headstock ; whilst in plan only 


| 





LARGE FACE PLATE LATHE-BACK VIEW 


is shown the additional gearing, mounted upon two 
brackets 8 8, for dead slow driving, consisting of a pinion 
A, working in a mortice wheel B, and a pulley P for the 
belt which is used with this gear instead of the speed 
pulley, as in all other instances. The gearing, as shown 
in the small plan of the headstock, is, as we have just 
stated, arranged for dead slow driving with all wheels 
and pinions, A BC D E and F, in gear. For medium 
driving, the pinion A, with its pulley, shaft, and brackets, 
is removed, and the lathe is then driven by the speed 
cone, with gearing in same position as for dead slow. 
Where a fast speed is required, the small pinion F is 
withdrawn from its radial rack, and the wheels B and C 
are in gear only. 

Looking now at the iace-plate side of our illustration it 
will be seen that at the back of the bed of the main slide- 
rest there is a group of spur and bevel gearing for actuat- 
ing the traverse of forward, backward, and transverse 
cuts, both at slow and quick speeds, and the method by 
which motion is imparted to these wheels is very interest- 
ing. By referring to the detail plan of the headstock it 
will be seen that the mandril is provided with a small 
pulley just behind the main block. Motion is taken off 
this pulley by a belt to an overhead shaft, from which it 
is transmitted by mitre gearing through a universal jointed 
telescopic coupling rod to a bevel pinion; but in order to 
better explain this traversing gear we give a detail view 





PLAN OF TRAVERSING MOTION 


in sectional plan. A is a short vertical shaft, upon which 
is a bevel pinion, which first receives motion from the 
telescopic connecting-rod, and a bevel wheel on the 
shaft B drives the two sets of reversible gear for the 
transverse and forward and backward cuts. Midway 
between the traversing screws is a set of three pairs of 
spur pinions, one pair being fast and the others loose for 
making fast at will by means of set screws, according to 
the requirements of either fast or slow speeds, and in 
this manner the motion of the main slide rest is fulfilled, 
the universal jointed connecting-rod being made tele- 
scopic to meet the lengths necessitated by the varying 
depth of work on the face-plate. Upon the slide-rests, 
which deal with peripheries and front or back surfacing, 
the advance of the cut is actuated by a ratchet brace 
motion communicated through light chains from bell- 
crank levers, moved either once or twice during a revolu- 
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tion by means of pins fixed on the mandril. The gear 
for actuating each ratchet brace is mounted upon a bracket 
cast on the tail block of headstock, which will be better 
understood by reference to our diagram, in which pins 
A A are shown upon the mandril, and a lever B riding in 
touch with them, so that at each depression a like move- 
ment is made by F, which brings down the chains and 
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RATCHET BRACE GEAR 


moves the cuts accordingly. The face-plate is 10ft. 
diameter and Sin. thick, the journals of the mandril 
being Yin. at the face-plate, and 8in. at the tail end, with 
bearings 12in. and Qin. in length respectively. In all 
other respects our drawings will be found to be as nearly 
as possible to scale. 








THE PORT OF ROUEN AND INLAND WATER.- 
WAY 


A RECENT Foreign-office report gives an account of the 
fluvial traffic of Rouen and the waterways of the Seine basin, 
which is interesting in succession to the article we published 
on January 13th, 1893, on ‘‘ The Improvement of the Seine, 
and the rise of the Port of Rouen.” In the former article 
we dealt with the navigations between Rouen and the sea, in 
the present we shall follow the lines of traffic from Rouen to 
its distribution throughout France. 

The commerce of Rouen has two sides, maritime and 
fluvial, the one thrives upon the activity of the other. Here 
the traffic carried by the fresh and the salt water meets. It 
is noticeable that the part played by the fluvial traffic is un- 
usually large and important. It is dependent upon facilities 
for communication with the interior departments of France 
afforded by the inland navigations and the railways which 
have stations in Rouen. 

The weight of all goods brought over sea to Rouen for the 
past three years shows a yearly average of 1,567,000 tons. 
992,348 tons of this is carried forward by water, more than 
five-eighths of what is brought in from the sea, notwithstand- 
ing that three of the great railway companies have their 
stations in Rouen, and only one waterway serves it, viz., 
the Seine Navigation. 

Paris takes the bulk of the trade, upwards of 500,000 tons 
being sent there, while another 250,000 tons is conveyed to 
the wharves on the Upper Seine, and the canals of Loing and 
Briare. Another 100,000 tons is consigned to St. Denis, 
Neuilly and other suburbs of Paris, While the increase in 
the traffic brought over sea has been considerable of late, 
there is little or no increase in the local trade by water with 
the interior. Ships ascend the Seine to Rouen in order to 
carry heavy merchandise that seeks cheap transit as near to 
its destination as possible. This transit is provided by the 
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wterways of France, particularly by the Seine between Paris 
and Rouen, where a depth of 10ft. Sin. has been provided, 
locks for the accommodation of barges carrying 1000 tons. The 
cheapness of carriage enables goods to be conveyed long dis- 


tances. Feldspar from Norway is taken by water into the | 
heart of France on the Briare Canal to a button factory | 


employing 1500 men, although feldspar is to be found in 
abundance in Limouisin, distant about 100 miles from the 
factory. 

In the same way decompored granite is brought from Corn- 
wall, forty vessels so freighted arriving in a single year. 


large proportion of these cargoes was sent scross France into | 


Alsace by the canal connecting the basin of the Seine with 
that of the Rhine, a distance of upwards of 400 miles. This 
again shows that good water communication has brought the 
county of Cornwall within easier reach of the manufactories 


of Alsace than the districts within France where this product | 


is plentiful. 

Agricultural products are also largely conveyed, Paris alone 
receiving 15,000 tons a year by canal. Chemicals, groceries, 
wine and petroleum are conveyed to a large extent by water ; 
4000 tons of chemical products were carried from Rouen into 
Belgium. 

There is every reason for agriculturists taking an interest 
in the prosposals made for improving inland navigations. | 
By this means fertilisers can be cheaply distributed. In | 
three French departments an regate,of 1,000,000 acres | 
has been brought into cultivation by the importation of about 
one ton per acre of marl from more favoured regions, and to | 
a distance of ten to twelve miles from the banks of the water- | 
way good crops of wheat and hay are grown on land which | 
formerly grew little or novhing, the value of the land varying | 
according to its proximity to the waterway. 

In the districts of Loire and Cher, where the land has been | 
thus rendered fertile, the inhabitants now ask for an exten- | 








: Towards Towards In both 
River Seine. Paris. Belgium. directions, 
Mons to Condé , 584.119 68,710 642.899 
Micdle Escaut .. 1,208 184 566,517 1,769 70L 
Upper Escaut of 2,830,736 765,149 3,595,885 
Canal of St. Quentin 3,441,988 1,255 463 4 698,451 
Canal latéral al’Oise . .. .. ..) 2,221,988 601 088 2,828,026 
Branch towards Tournay or the 
Lower Escaut .. .. .. .. 194,024 370,923 561,947 
Branch towarcs Charleroi or the 
Sambre Canalised eae 671,748 250 196 921,944 
Canal from Sambre to I'Oise .. 611,882 281,z82 893,164 
Effective tonnage of whole line 
from Belgium to the Seine 4,465,254 1,727,699 | 6,192,953 


tition with the railway, naturally at a lower rate. As the 
canals have been improved by lengthening their locks and 
increasing the navigable draught, and so enabling larger 
cargoes to be carried, the freights have steadily decreased, 
carrying railway rates down with them. 

The canals of the Seine basin are in the best condition, 
and are the most fully utilised in France. We reproduce a 
diagram from ‘‘ The Album de Statistique Graphique,” show- 
ing the tonnage of these canals, north, south, east and west 
of Paris, and also of the harbours served by these canals; 
also a table showing the tonnage of the different sections 
from Belgium to the Seine towards Paris and to Belgium :— 


Table showing Tonnage on Ditierent Sections. 








Sections from Mons onnage courted. 
to the 

















The most important inland navigation in France is that of 
the Seine from Paris to Rouen. As will be seen from the 
diagram, the traffic on a portion of this amounts to 
3,421,000 tons. The central section commences at the junc- 
tion with the Oise, and carries the traffic which comes along 
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sion of the canal system to assist them to carry away and 
find markets for the products of the soil. 

The construction of the canal from the Marne to the Rhine 
is stated by the President of the section of Public Works to 
have ‘caused an immense development of the mineral, saline, 
and metallic industries of Lorraine.” Mines have been 
opened and factories, furnaces, and salt works have sprung 
up in the neighbourhood of Nancy. These are built between 
the canal which brings the raw material, and the railway 
which carries away their finished products. Eighty-three per 
cent. of the industries have been established since the canal 
was made. For an account of the 8000 miles of canals and 
navigable rivers in France, we refer our readers to the articles 
published on October 7th and 21st, 1892, and to the “‘ Guide 
Officiel de la Navigation Intérieure,’”’ published in Paris at 
15, Rue des Saint-Péres, 

The traffic returns furnished by the French Government 
are clear and complete, and enable anyone desirous of learn- 
ing the value of waterways to obtain the necessary informa- 
tion. The ‘ Releve général des Merchandises” shows the 
tonnage of every waterway under three heads: (a) “ Effec- 
tive tonnage,” or the number of tons carried by each water- 
way upon the whole or part of its length. (b) ‘The 
kilometric tonnage,” or the number of tons multiplied by 
the distance each ton is carried. (c) ‘ The average tonnage ” 
on each waterway and section, i.c., its kilometric tonnage, 
divided by the length of each waterway. The traffic is also 
divided into :—(1) Local traffic. (2) Goods dispatched from 
any point upon the waterway, and any other point beyond its 
limit. (3) Goods discharged at any point within, from any 
other point outside the waterway. (4) Goods which have 
passed over the line in transit. 

Coal is chief among the goods transported ; 730,000 tons are 
imported from Belgium, 260,000 tons are furnished by the 
collieries of the department Norde and of the Pas de Calais. 
600,000 tons of this is carried to Rheims and other centres of | 
industry in the Eastern department, 1,600,000 tons to Paris | 
and its environs. 

It is found in France that in the case of certain materials 
sent largely by rail and water, that although the waterway is 
generally the longer, the transport can be effected in compe- | 


INLAND WATERWAYS—TRAFFIC DIAGRAM 
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tance in a direct line between the two cities, and ve 
much longer than the distance by railway. The railws 
carries 1,600,000 tons per annum, compared with 1,100 009 
tons carried by water. In France 30 per cent. of the gooda 
carried by rail and water goes to the latter, whereas in this 
country less than 10 per cent. is su carried, 
The following table gives the rate of freight on the water. 
ways between Paris and Rouen and the Channel ports, and 
also to Mons in Belgium, reduced to fractions of a penny per 
ton per mile. 


Miles. Summer. Winter. Summer. Winter. 
; d. : : 
145 Paris to Rouen +22 ‘27 — Rouen to Paris -24 ,, — 
227 » Havre °21 ‘26 — Havre ,, "26, +35 
298 f oe a 19 .. ‘24 — Calais fe “26 .. “88 
F : ons Ly. 7 — j Mons R 
285) (Belgium) } 15 .. "18 rt (Belgium) f 2! 26 


This table is given as the average rate of freight, which is not 
unfrequently lower in practice. 


The Journal des Economistes states that the ordinary freight 
charge per ton per mile on railways is as follows:—United 
States, 0:40d.; Holland, 0°78d.; Beigium, 0°801.; Germany. 
0°82d.; France, 1:10d.; Russia, 1°204.; Italy, 1-25d.; Great 
Britain, 1:40d., and the average 0:97d. per ton per mile. 

With such figures as these before them, we think that the 
public and the Board of Trade may well turn their attention 
to the condition of our waterways, with a view to the cheap- 
ening of transportation charges, as well as to the subject of 
light railways, which has recently occupied so much of their 
attention. Itseems clear that the transport charges in Great 
Britain are higher than elsewhere, and to that extent our 
industries are all handicapped in competition with foreigners, 

The genuine competition with railways is exercised by inde. 
pendent waterways. This was acknowledged by the directors 
of the Great Northern Railway Company in their recent 
report, in which they state that ‘‘the coal trafic by railway 
remains in an unsatisfactory condition,” owing ‘to compe- 
tition by water being especially active at rates lower than 
those possible on railways.” 

If the traffic by water was thoroughly organised and canals 
brought up to date, there is no reason why waterways should 
not prove as useful to the people of this country as they have 
to the French, If the various areas enclosed by the recti- 
linear lines in the map be coloured, the significance of the 
map is greatly enhanced. 








GREEN’S AUTOMATIC GAS ENGINE STARTER. 








THE self-starter illustrated by the accompanying engravings 
has now been in use several months, and is very simple in 
construction, as is seen from the sectional engraving, In the 
latter A is a small chamber screwed into a passage leading 
to the combustion space of the cylinder of the engine and 
supporting the bracket L. The chamber A contains a tubular 
spindle B, the lower part of which forms a valve seat and 
closes the passage to the cylinder. The vaive as shown is 
open. At the lower part of this hollow valve spindle are two 
ports C C, through which gas or gas and air can escape from 









that navigation as well as the traffic from Rouen. 500,000 tons 
debouches at Saint Denis, and leaves the section between it 
and Paris less traffic by 1,000,000 tons. The traffic from the 
Oise is largely made up of coal; that from Rouen consists 
for the most part of goods of foreign origin ; coal contributes 
less than 80,000 tons. Seventy-five per cent. of the mer- 
chandise sent from MHouen consists of cereals, groceries, 
wines and metals. 

This navigation is frequented by sea-going vessels plying 
regularly between Paris, London, and Liverpool, as well as to 
French coast ports as far distant as Bayonne. Steam tugs 
and lighters, as well as large barges, have been provided, and 
the traffic from Rouen has more than doubled in fourteen 
years, and now amounts to 144,375,000 tons per mile. A 
barge has been built 172ft. long, 26ft. 6in. beam, to draw 
10ft. 6in. when fully laden, so as to take advantage of any 
extra depth of water; as a rule deep barges load to within 
4in. of the bottom of the navigation. The newly built 
barges generally carry from 300 tons to 900 tons, and draw 
from 7ft. 4in. to 10ft. One has been built 200ft. long. 

There are nine locks or groups of locks between Paris and 
Rouen over a distance of 145 miles; the fall in the river is 
74ft. 8in. The larger locks in each group have a minimum 
length of 497ft. x 55ft., and a width between gates of 
38ft. Tin. Smaller ones of 176ft. x 27ft. are also provided. 
These are the new types, and were constructed before 1880, 
when the improvement works were executed and the river 
deepened to 10ft. 8in. A third lock is provided in certain 
places, and still larger ones on the length immediately below 
Paris. Forty-seven bridges are passed under between Paris and 
Rouen. The least headway is found at the St. Pierre d’Ante 
bridge, where it is only 20ft. lin. at the normal level of the 
navigation. This is reduced when the Seine is in flood. 

The improvements on the navigation between Paris and 
Rouen were carried out by the State at a cost of £2,500,000, 
and since they came into operation the traffic has increased 
70 per cent., and continues to grow year by year. It is 


| noticeable in the last return issued, that although the traffic 


at Havre, Boulogne, and several other Channel ports has 
diminished, the Seine shows a continued increase. The 


—GREEN’S GAS ENGINE 


Fig. STARTER 

the engine cylinder. Pivoted at F is a rocking lever in 
which are two notches H H!. Into either of these notches 
the spring lever K seen in the perspective is placed. At E is 
& jet piece, to which gas is supplied by the pipe as shown. 
To start the engine, the crank is properly placed and the jet 
at F' ignited. The spring lever is pulled over to the position 
shown in the section, by which the valve spindle is allowed 
to drop to its lowest position as shown. A small gas inlet 











Fig. 2-SECTION OF &SELF-STARTER 


valve, inserted in the side of the combustion space of the 
cylinder, is then opened, and gas gradually mixes with the 
air in the cylinder and forces some out through the valve DB. 
At first only air is thus sent out, but as the gas and air mix, 
the escaping mixture becomes inflammable, and then by 
throwing the spring lever K over into the notch H', the 
flame of the ignited mixture in the tubular valve B and 
chamber A strikes back into the cylinder and explodes the 
charge, thus starting the engine. 

The starter is the invention of Mr. W. H. Green, North- 





distance from Rouen to Paris by water is double the dis- 





ampton, and is made by Mr. L. Richter, Northampton. 
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RECENT IMPROVEMENTS IN GALVANISING. _ 


zixc applied to iron and steel articles by placing them in 
aD “aqueous solution of zinc sulphate, chloride, or any other 
well-known electrolyte, does not afford such a good protection 
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Fig. 1O—ZINC SPONGE SPOTS—FIFST EXPERIMENT 


to iron and steel as an equal thickness of zinc applied by the 
hot or molten process; and great difficulties are experienced 
with ordinary zincing solutions by the appearance, on removal 




















Fig. 1—ZINC SPONGE DEPOSIT—SECOND EXPERIMENT 


from the bath, of dark, unsightly patches on the work, due 
to the ozclusion of hydrogen and the formation of zinc 
hydride. 








“SZ role 
SPONGE—THIRD EXPERIMENT 
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These dark patches may be brought up to almost the same 
colour as the rest of the work by scouring, but on exposure to 


the weather they are found to be more readily attacked than 
the surrounding zinc. The presence of free acid appears to 


accelerate the formation of this zinc sponge, as is strikingly | 


illustrated by Figs. 10, 11,12. Each experiment was of about 
seventeen hours’ duration, the same solution and rolled zinc 
anodes being used in each experiment. Fig. 10 illustrates a 
zinc deposit upon iron obtained in the first experiment from 
a freshly-prepared zinc sulphate solution, a fringe of zinc 
sponge having been formed around the plate at the water 





The rapid formation of an insoluble scale on the surface of 
the anode consequently increases the electrical resistance, 
the scale is also a constant source of trouble, as detached 
pieces have a tendency to settle on the work and render the 


zinc plating defective. 


Attempts have been made to get 


over the difficulty of the insolubility of zinc anodes by 
placing granulated zinc in the bath, but in practice such an 


arrangement is found to render little or no assistance, 


The 


anode difficulty is claimed to be entirely overcome in the 


Fig. 15—PLANT AT ME3S8R3. MAUDSLAY, SONS, AND FIELD'S WORKS 


Cowper - Coles process to 
which we have previously 
referred, one of the leading 
features of which is the 
employment of zinc dust, 
There is no dross to be go’ 
rid of in this process, as 
the zinc dust or tutty 
which is employed con- 
tains 97:5 per cent. of 
zinc, and is_ entirely 
dissolved without waste. 
Tutty (Persian tuteza) is 
a greyish amorphous sub- 
stance obtained as a sub- 
limal product in the flues 
of zinc smelting furnaces. 
The term tutenague is a 
term applied to crude zinc 
or spelter. The zinc dust 
is added to the regenera- 
ting tanks, the construction 
of which are sufficiently 
clearly shown in Figs. 13 
and 14, and the right-hand 
corner of Fig. 15 to need 
further description. 
Regenerating tanks 
worked either by injectcrs 
or pumps have been erected 
at Messrs. Laird Brothers, 
Birkenhead, the Toame; 
Ironworks and Shipbuild- 
ing Company, and Messrs. 
Maudslay, Sons,and Field’s 
works. Fig. 15 gives a 
general view of a Cowper- 


line. Apparently, as the electrolyte became more acid,so the ; Coles galvanising plant as erected at Messrs. Maudslay, 
amount of zinc sponge increased, as illustrated in Figs. 11 | Sons, and Field’s works. The plug switch illustrated on 
and 12, which show the test plates obtained in the second | page 495 ante is so arranged that the tanks can be worked 


and third experiments. 





Fig 19 
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keeping the zinc in solution up to its original strength, even | strength of solutions of 


when the anode surface is in excess of the cathode surface— 
as illustrated by the following experiments :— 

Experiments to determine the difference of loss of anode 
and gain of cathode.—Composition of electrolyte, 40 oz3. of 
zine sulphate (crystallised salt) to the gallon of water. 


Weight of Weight of zinc Difference between 
zinc deposited dissolved from amount deposited 


No. on cathode. anode. on cathode and 
dissolved from anode. 
1 12-191 grms. 11°171 grms. 1°02 grms. 
2 22°074 20° Fi ee ,, 
8 $3511 ,, 30°51 yy 3001 ,, 


The figures were collected as a side issue to some experi- | 


ments on the comparison of deposits from various zinc solu- 
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ROTATABLE ANODES 


tions, consequently the solutions in which the anodes were 
immersed had long rests and short periods of working, which 
were very favourable to the solubility of the anodes. The 
figures in the second-column above (‘ Dissolved from 
Anodes ¥ were obtained by encasing the anodes in muslin 
bags, and weighing the detached scale with the anode. 


| 
| 
| 


Table Showing Strength of Solu- 
tions of Zinc Sulphate at 20°5 





zinc and 
| Table Showing Strength of Ferrous 


Zinc anodes appear to be incapable of | in series or parallel, the voltage at the terminals of 


the dynamo and tanks 
being readily taken by 
means of the small switch 
shown on the left-hand 
side of the switchboard. 
Figs. 16,17, and 18 illus- 
trate the rotatable anodes 
adapted to conform to the 
irregularities of different 
shaped articles, the con- 
struction of the anodes 
and method of suspension 
being shown in detail in 
Fig. 3, page 494, vol. Ixxix. 
In the first and third case, 
three anode suspension 
bars would be required; in 
the second case, four anode 
bars. During the process 
of deposition it is found 
advantageous to occasion- 
ally reverse the current, 
for which purpose a re- 
versing switch, such as is 
illustrated in Fig. 5 ante, is 
provided, the switch in 
question being designed to 
carry 3 amperes at an 
electro-motive force of 5 
volts. Recent experiments 
tend to show that the cat- 
hode is corroded less when 
hot electrolytes are used, 
but that the zinc coating . 
is more liable to have small 
pin holes in it. Fig. 19 
shows the average price 
of spelter for the years 
1890 to 1895, also the 
average price of roofirg 
sheets and galvanised and 
black iron. Fig. 20 is a 
useful table giving the 
iron sulphate :— 


Sulphate Solutions at 17 2 deg. 

















deg Cent = 68 deg. Fah. Cent. = 62 deg. Fah. 
| 
| | ZnSO4, " FeS0O,, 
Specific | ——_ | +7 HO Specific pe +7 H20 
gravity. LTB 0" in ounces gravity. 7 HoQ,| i ounces 
‘2% | per gallon. rf moh | per gallon. 

1°(057 1 1°6 1°1842 29 46°4 
1°0115 2 3°2 1°1914 30 48°0 
1-°0173 3 4°8 1°1937 Bt 49°6 
1°0231 4 | 6°4 1°3 + 82 51°2 
1°0289 5 80 1°2 33 52°8 
1°0348 6 9°6 1°22 34 | 54°4 
1°0407 7 11:2 1 35 56°0 
1°0467 8 12°8 1 36 57°6 
1°0527 9 14°4 bs 37 59°2 
1°0588 10 16°0 1°25 88 60°8 
1°0549 ll 17°6 ss 39 62°4 
10710 12 19°2 3 40 64°0 
10772 13 20°8 1°27. 41 65°6 
1°0335 14 22°4 = 42 67°2 
1-0899 15 24°0 1°28 43 68°8 
1°0962 16 25°6 1°3 44 70°4 
1°1026 17 27°2 1°3 45 72°0 
1°1091 18 28°8 13 46 73°6 
1°1156 19 30-4 : 47 75°2 
1°1222 20 32°0 ¥"4 | 48 76°8 
1°1288 2i 33°6 Di 49 78°4 
1°1355 22 85°2 sk 50 80°0 
1°1423 23 36°8 1°35 51 81°6 
1°1491 24 38°4 5 52 83°2 
1°1560 25 40°0 a 53 84°8 
1°1629 26 | 41°6 | 1°: 54 86°4 
1°1699 27 43°2 } 1°3964 55 88-0 
1°1770 28 44°8 1°4057 56 89°6 








Tweddell’s Hydrometer. 


To convert degrees of this hydrometer into specific gravities, multiply 
by 5and acd 1000. Each degree is equal to 5 deg. specific gravity. 





THE ENGINEER. 


Ocr. 4, 1895, 


———— 





——— 





ae 


COWPER-COLES 


ELECTRICAL GALVANISING PLANT 


(For description see pege 343) 
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SPURN POINT AND ITS LIGHTHOUSES. 
By Harwoop BRIERLEY, 

Tue erection of a new lighthouse of the first order at 
Spurn Point, on the Yorkshire coast, has raised a good deal 
of interest in that remarkable sandy promontory, and 
elicited in this article an embodiment of my own experience 
there on Christmas Day last. 

The first historic mention of Ravenser Spurn occurs in the 
accounts of the landing at this place of Henry, Duke of Lan- 
caster, in June,1399. The towns of Ravenser and Ravenserodd 
had then long been engulphed by the waters; and that long 
bent-sown isthmus of sand which we call the Spurn, along | 
with the adjacent coast, presented an aspect of desolation. | 
So lonely was the situation that it had attracted thither 
a hermit—one Matthew Danthorpe—who had begun to build | 
for himself a cell and chapel. Of that hermitage the 
present lighthouse of Spurn is the lawful lineal descendant. 
The sands of Spurn have shifted, though not nearly to the | 
extent commonly thought, and the new lighthouse does not | 
therefore stand on the site of its predecessors in past cen- 
turies. But there is historic evidence that Spurn Point for 
many centuries has preserved the general outline it bears | 
now, and which has been very aptly compared to the shape of | 
& spoon. 

A few years passed by, and Matthew Danthorpe was gone. | 
Another hermit had taken his place, This was Richard | 
Reedbarrow, to whom Spurn owed its first lighthouse. We | 
first hear of him in the sixth year of the reign of Henry VI. 
—1427-28—when he addresses a petition to Parliament 
which, as a proof that in what we are in the habit of regard- | 
ing as & dark age, even a religious recluse could be animated 
by the loftiest spirit of benevolence towards his fellow-men, | 
deserves to be reproduced here. Space, however, is too | 
limited to admit of so doing. 

A patent to levy toll, “in aid of the completion and con- 
struction of the tower aforesaid,” was granted almost 
immediately. The Mayor of Hull, or his deputies, was to 
take from every ship of the burthen of 120 tons and more, 12d., 
when coming from the sea into the Humber; from every 
ship of the burthen of 100 tons, 8d.; and from every vessel of 
less burthen, 4d. The moneys so received were to be faith- 
fully expended on the completion of the lighthouse tower, 
John Tuttebury, Thomas Marchall, John Fitlyng, Robert 
Holme, and William Robinson, merchants and mariners of 
Hull town, being the directors appointed. 








| dant with a very trying office. 


| pilotage. 


Ihave not heard a word as to what became of Richard 
Reedbarrow’s lighthouse. In the seventeenth century Jus- 
tinian Angell, of London, obtained a licence to build a new 
one, and from all accounts this could have been very little 
better than its predecessor. It was an octagonal tower of 
brick, and the naked coal fire at the top provided its atten- 
Navigators derived but little 
benefit from it. It burned at indifferent rates, with unequal 
lustre; sometimes it showed asa blazing column; sometimes 
& foul, black smoke rolled before its sickly glare; sometimes 


| heavy rains half quenched it, and storms carried away the 


burning fuel; sometimes the bars were melted out by intense 
draughts. 

Wrecks were becoming more frequent. It is only since 
Smeaton completed his tower in 1776, and the floating light 
was established in the offing, and the channel properly buoyed, 
that vessels can approach the Humber with safety, even under 
Ingenuity—genius, if you like—has composed a 
shrine and safeguard for a smaller, albeit more powerful, 
light transmitted far over the watery waste by means of oil, 
wick, burners, and lenses. 

Up to September 12th of this year, when Mr. T. Matthews’ 
lighthouse was first kindled for, let us hope, a century or two 
of good honest work, Spurn Point was possessed of two towers 
and two lights, both of which will shortly be removed. The 
tower of the low light, for the Humber, is a picturerque 
white column 50ft. high and about fifty years old, or half the 
age of its neighbour, the entrance to it being by a wooden 
bridge above high-water mark. This is the third tower erected 
on the same site. 

The red tower of Smeaton’s high light—commenced in 
1771—is now the oldest lighthouse tower in the service. It 
offers a contrast against this eminent engineer’s work at 
Eddystone, where he had rock for an excellent foundation, 
but at Spurn sand only. At the completion of this work 
Smeaton must have been a little fluttered when he 
thought of the parables in the Scriptures about the house 
that cannot stand when built on sand. The house that 
has stood for over a century has been giving way, and 
now you find its walls shored up by massive timber 
balks. The base of the tower is encompassed by a paved 
circular area, which is—or was, up to the time of the new light- 
house being used—kept scrupulously clean, for the rain 
which falls hereon and flows into the cistern beneath is the 
only water here available for domestic purposes, The light- 


house-yard is the reservoir, and the coal-mine is on the shore 
where plenty of “nuts” are washed up from the strata in the 
North Sea. The lantern was reached by mounting 88ft, of 
steps of a newel staircase, on the way passing a number of 
little rooms. The light, flashed out over 174 miles of water, 
consisted of six wicks of 900-candle power; the three outer 
wicks being of 500-candle power. The light was occulting, g 
capacious extinguisher worked by a clock in the next storey 
below, sliding up and down over the glass, and thus making 
alternations of twenty-seven seconds light and three seconds 
dark, or a repetition of this movement twice every minute 
throughout the night, 

I am told that the keepers are paid 13s. 6d. per week. A 
shilling, or even a sixpence, from any visitor is therefore re. 
ceived with gratitude. It is, on a clear day, well worth a 
shilling to view the seascape and landscape over from the 
gallery of the Spurn High Light. Looking into the visitors’ 
book, I saw that the Archbishop of York was there June 13th, 
1893, and Prince Louisof Battenburg, K.N., June 30, 1893, On 
entering the lantern I saw, owing to the focussing arrange. 
ment of the lenses, a sloop called the Vesper inverted, and 
her masts piercing the water. Coming out on to the circular 
balcony, the stretch of water around one was appalling in ex- 
tent, and I seemed to be right out on asandy isle in the Hum. 
ber, for, from the river side at Kilnsea warrens to Cleethorpes, 
the estuary is seven miles wide, while from the southward to 
northward, and over all the eastward, stretches the broad 
German Ocean. Plain lay the Lincolnshire coast; the win. 
dows of Cleethorpes were twinkling afar in the afternoon 
sun; and two miles to westward of that place was Grimsby’s 
ancient port—the Yarmouth of the north-—conspicuous by 
its tall and graceful tower over the docks, serving at once asa 
signal tower and reservoir of power by which the hydraulic 
cranes are worked. About one mile to the north, on my own 
side of the Patrington north channel, I could see the reputed 
site of the obliterated city of Ravenspur. ooking York. 
shirewards, I beheld the narrow spit of bent-sown sand 
dividing, as it were, two far rolling seas. It led away into 
sea and atmosphere, for I could not distinguish where it came 
toanend. Ona clear day, however, the bird’s-eye view over 
sea and land must from this tower be an unexceptionable one, 
Beyond the so-called isthmus, the land broadens away to the 
shore of the estuary on the one side and the coast of Holder- 
ness on the other—low, sweeping lines which your eye may 
follow as far as Paull or Dimlington High Land. By the 
waste of the coast is Spurn Point maintained, by it the Trinity 
Sands are daily enlarged, and by it are the meadows fattened 
alongside Ouse and Trent. First, the lighter particles of 
fallen cliff drift round by the set of the current, and gradu- 
ally the heavier portions and cobbles follow, with the result 
that, as the supply is inexhaustible, there appears pheno- 
menon similar in principle to that of the Chesil Bank on the 
Dorsetshire coast. 

When I was at Spurn Point last Christmas Day, the ter- 
rible gale of December 22nd had left its marks on the scaffold- 
ing of the new light, which was then about half way towards 
completion. At the time of writing, the workmen who have 
for so many months enlivened the place are leaving, and 
soon silence will again reign where the thud of the sledge 
hammer and the snorting of the steam crane have so long 
been heard. The lanterns of the old high and low lights are 
to be taken down and removed to Lundy Island, off the 
Devonshire coast. The structure which supersedes these is, 
of course, immensely superior. Built by the Trinity House 
Corporation at enormous cost, it really is a masterpiece of 
engineering. Mr. T. Matthews, the architect, may be likene 
to the wise man who built his house upon a rock. At the 
inception of the work it was deemed expedient to construct 
an artificial rock. After the proposed site had been dug out, 
there was laid down cast iron curbs, 1ft. Gin. thick, On the 
top of this were placed cylinders in five sections, fitting 
one into another These, being made of Portland cement 
concrete, will, no doubt, form a very substantial super- 
structure. Whereas Smeaton’s tower is 88ft. high, the 
lantern of the new tower will be 120ft. above high water. 
The outside casing is of Staffordshire blue brick, and the 
heart of ordinary red brick. The walls are 4ft, 10in. thick at 
the base and 2ft. 9in. at the top. 

Over 300,000 Staffordshire bricks have been used in the con- 
struction. To mariners on the East Coast the change is of 
great importance, inasmuch as the new series of lights to be 
exhibited will considerably vary from the high and low lights 
up to recently in use. It will be seen that the lights for the 
North Sea and the Humber are here under one roof, and the 
navigation of the Humber is to be regulated by means of 
coloured lights. The high light, at an elevation of about 
120ft. above high-water mark, is what is technically known 
as of the first order, and visible at a distance of seventeen 
miles. It is a white flash, as is the case at Withernsea, but 
quite distinctive in its flashes. It shows two seconds, 
and is eclipsed eighteen seconds, being visible from the 
South 22 deg. W., through W. to N.and E. to S, 32 deg. The 
subsidiary lights are:—An F. white light visible from 
North 49 deg., W. to N. 35 deg., W. over Chequer 
Shoal, elevation 60ft. above high water. An F red light 
visible from N. 35 deg. W. to N. 24 deg. W., over Sand 
Haile Buoy, elevation 60ft. An F. white light visible from 
S. 66 deg., E. to 8. 46 deg. E., elevation 45ft. The windows 
for the lights leading up the channel have been specially 
designed. There are two sashes, so that in case of sleet or 
snow one window can be taken up and cleared, while the 
other is in use, and so on, a feature of not more that ore 
other lighthouse, and a precautionary measure, the value of 
which is patent. At the base there are three tanks to hold, 
combinedly, about 8000 gallons of oil, which is pumped up to 
the fifth floor. The ingenious determination to get a firm 
foundation where Nature has distributed nothing but sand 
will, no doubt, be a success confirmed in the time of our great- 
grandchildren. ; 

A spot more outlandish than Spurn it would be difficult to 
imagine. The internal arrangements are not very elaborate. 
It has no church, no schoolhouse, no hall, no post-office, no 
shop, no street, no local board, no policeman. On the irregular 
oval mound, a province of about ninety acres, dwell fourteen 
families. The soil is all sand, covered with tussocks of benty 
grass, which is as welcome as any kind of weeds on a new 
railway embankment. One is inclined to question if there is 
herbage sufficient and of quality good enough to support 
goat. Near the centre of the place is a row of very unpic- 
turesque dwellings, and on the highest ground stand the 
Coastguard Station and Liloyd’s agency offices, All about — 
the place are tar barrels, lines, posts, buoys, sheds, cabins, 
faggots, ropes, broken creels, drifts of sand, tufts of sprawling 
grass, and four boys attempting to play at football for their 
Christmas Day diversion. 

Strictly "speaking, there are no Spurn folk, I mean to say 





that this community is not composed of indigenes, James 
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r, the inn-keeper, is surprised at the absurd things that 
— time to a been said about his customers in the 
newspapers. Seeing that all the heads of the families belong to 
the Hull Trinity House, and are subject to being moved about 
like Wesleyan ministers on circuit, there is constant inter- 
change of opinion here, individuality of character cannot 
obtain a footing, and the traditions of the place cannot be 
preserved. The Coastguard, say, will be brought from the 
south of England, and the lighthouse keeper from the north of 
Scotland. New blood, new traits, new manners, new dialects, 
and new opinions, are ever in circulation among this small 
and isolated community. In summer time, a pleasure 
steamer comes from Grimsby twice or thrice a week, when 
the lighthouse tower is mounted by a chattering throng of 
young men and maidens. A telephone and telegraph bring 
Spurn into connection with all advanced England, 








A METHOD OF PROPORTIONING CYLINDERS 
FOR COMPOUND ENGINES.* 
By E. C. Knarr, Bound Brook, N.J. 


In presenting the following paper the writer will endeavour to 
offer a few simple and perhaps aged formulie, expressing the rela- 
tion of pressures and cylinder ratios for compound engines, to show 
their adaptability to a wide range of work, and to compare the 
same with some recent practice, Ia determining the proper 
cylinder ratio for a compound engine it is desirable: (1) That the 
load should be equally divided between the two cylinders, as a 
matter of convenience in proportioning parts correctly, and at the 
same time symmetrically. (2) This equal division of load should 
extend throughout the entire range of load. (3) The range of 
expansion and corresponding range of temperature in each cylin- 
der should be an economical one. (4) The receiver space should 
be of sufficient capacity not to interfere materially with the form 
of the cards from the two cylinders, although that point will not 
be discussed at present. 

A compound engine for stationary work is usually called upon to 
carry a varying load, and often one whose variations are rapid and 
extreme. Hence for this class of work the division of load becomes 
of greatest importance. A system to meet these requirements 
more or less completely will be described and afterwards discussed. 
The cut-off is to be automatically varied and kept at the same 
point in both cylinders, The clearance space of both cylinders is 
to be so filled by compression that if the compression line were 
extended to the steam line the amount of clearance thus shown 
remaining to be filled at admission shall be the same percentage of 
the displacement in both cylinders, This is best accomplished by 
having the clearance the same percentage in both cylinders, and 
compression carried to the same percentage of initial pressure in 
both. The receiver space is assumed large enough not to materi- 
ally affect the cards, and the steam in its expansion is assumed to 
follow the law P V = Constant, 

An attempt was first made to study the problem by means of 
diagrams, but it was soon found that when the load was equalised 
the relations of pressure and cylinder ratio could be expressed as 
follows :— 





Let P; = Initial pressure in high-pressure cylinder. ) 

Lot Pr = Receiver pressure, All 
Lot P,» = Back pressure in low-pressura cylinder. absolute. 
Lat R = Cylinder ratio, 


Py Py Pe .. Pi 
Th R= PrR= Pp, = = - 
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Now let tie pair of cards shown herewith in Figs. 1 and 2 be 
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the clearance of the two cylinders be the same percentage, and 
compression begin at the same point of the stroke, thas compres- 
sing to the same percentage of initial pressure in each, and leaving 
the same percentage to be filled at admission, Then, if the cut-off 
is the same in both cylinders, the work done on each piston is the 
same, regardless of where the cut-off is, for in this case the pressure 
represented by any ordinate of one card is to the pressure repre- 
sented by the corresponding ordinate of the other inversely as the 
cylinder ratio, and the effective force on each piston is the same.t 
Thus we see that the drop, while less in the low-pressure cylinder, 
is equivalent to that of the high, and becomes z2ro at the same 
point of cut-off. By choosing the proper siz3 of cylinders this 
drop can be made zero for an given load, but, of course, this.can 
be done for one load only, and earlier than this load we have loop- 
ing. And now the question arises, is the drop detrimental to 
economy! To say that drop between the two cylinders is detri- 
mental to economy seems to be contradictory to the theory of the 
throttling calorimeter, in which the steam is allowed to expand 
without resistance, thus retaining all its heat, which, in the form 
of superheat, is afterwards measured. When this expansion takes 
place into the receiver of an engine, the superheat thus caused is 
in its most available form for transformation into work in the 
following cylinder. 

_ The drop in the low-pressure cylinder seems to represent a waste 
similar to that in a non-condensing engine where expansion is not 





* Read at the Detroit meeting--June, 1895—of the American Society of 


Mechanical Engineers. 
+ Proof.—Between b and ¢ the effective pressure shown by avy ordinate 
« of the high-pressure card = Pi - Py x °% ; and the same fer the ccrre- 
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Between ¢ and c the high-pressure ordinate = Pr - Pr; and the 
correspondingly low = Pr - Py = (Pi - P). 


sponding ordinate of the low-pressure card 
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Between c and by any high-pressure ordinate x represents an effective 
c 
pressure = Py x =" Pr; and the corresponding ordinate of the low 
represents 
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carried to atmospheric pressure, and the same arguments which 
justify the one justify the other, v:z, first cost of engine internal 
triction—and Mr, Ball would very properly add cylinder condensa- 
tion, upon which ground alone he is prepared to defend the drop 
in both cylinders. wen 
Returning again to the diagrams, we see that the product of the 
ressure and volume at cut-off in the high-pressure cylinder = 
1 x 0 ¢,and in the low Pk x oc x R= Pi x oc, so that the 
steam demanded by the low-pressure cylinder and that delivered 
by the high are equal, as required. 
From the formule we have, for non-condensing engines, P, 
assumed 16 Ib, 


Initial Pressure, 


Gauge 8) 100 125 150 200 
Pi 95 115 140 165 215 
Cylinder Rati. 

R 2°45 2°68 3°02 3°17 3°70 
Pa 39 43 47 52 58 
Ps 16 16 16 16 16 
Range of Temperature. 

Deg. Deg. Deg. Deg. Deg. 
BP. 58°3 66°3 75°83 82°5 91°4 
L.P. 49°3 55°2 00°7 67°0 74°0 


And for condensing engines we have: Py assumed = 34 lb, 


Initial Pressure. 


Gauge 80 100 125 150 175 200 
Pi 95 115 140 165 190 215 
R 5°21 5°72 6°32 6°86 7°36 7°74 
Pr 18°25 20 22 24 25°8 28 
P B°5 3°5 3°5 3°5 3°5 3°5 
Range of Temperature, 
Deg. Deg. Deg. Dez. Deg. Deg. 
B.P. 101 llv 120 123 135 lil 
} Pe 76 £0°6 85°7 yo°4 95 99 


Mr. James Tribe, in a paper published in the American Machi- 
nist of September 10th, 1891, by a somewhat similar line of 
reasoning, arrives at cylinder ratios for non-condensing compounds 
which correspond very closely with those given above, but when he 
vomes to condensing engines he makes an allowance for loss in 
expansion which allows his cylinder ratio in no case to rise above 
4°25, It seems quite most that the cylinder ratio of Mr. 
Rockwood’s remarkable engine, with a ratio of 7 to 1, a test of 
which was reported at the last meeting, was computed from sub- 
stantially the same formula, so closely does it correspond. In this 
case P; = 159 + 15 = 174 lb. Py was probably intended for 
175 1b. 

Then, taking P, = 3}1b.,R = Jt = 7°06. 

5 

Mr. Rockwood is also very successful in showing that the drop 
between the two cylinders is not a very serious matter. The 
writer has been somewhat in doubt whether, with the extreme 
ranges of expansion used by Mr. Rockwood, the steam could bs 
reliad upon to follow the law P V = Constant, and has conse- 
quently hesitated somewhat to recommend a cylinder ratio higher 
than five, The — of the performance of Mr. Rockwood’s 
engine was anxiously awaited on this account, and although the 
information on this point is not so exact as might be desired, it 
seems to establish the fact that the law is followed closely enough 
to jastify the proportions, 

From the formula it is evident that a slight change in P, , when 
P, is small, as for condensing engines, requiresa marked change in 
R to exactly equalise the load for a given initial pressure P:. 
Bat, on the other hand, a change of 1 1b, in the back pressure P, 
will make the load uneven only by the amount due to 1lb, M.E.P. 
on the low-pressure piston. For this reason a given cylinder ratio 
can be made to cover a greater range of values of P; with the 
condensing than with the non-condensing engine. 

And now, regarding the range of temperature in the twocylinders, 
The writer believes with Mr. Rockwood that the range should not be 
equal for the greatest economy, but should be inversely as the 
surfaces exposed, or inversely as the diameters, or inversely as the 
square root of the cylinder ratio. It will be observed from the 
table that while the range is in every case lower in the low-pressure 
cylinder, as it should be, it is higher somewhat than this rule 
would indicata. 

Oa the whole we have tho following results:—Correct steam 
distribution, with a relation of cut-off easily obtained. Evenly 
divided load throughout the entire range. Proportions of clear- 
ance and compression easily obtained. Good division of range of 
temperature, and drops in the two cylinders, which can be made 
to correspond with any requirement for economy. And here I 
will leave the subject to the consideration of the critics of the 
Society who may find it of interest. 








THE HERMITE PROCESS OF DEODORISING 
SEWAGE AT IPSWICH.* 
By J. NapigER, F.C.S, F.LC. 


THE treatment of sewage for the purpose of preventing putrefac- 
tion is a subject which has occupied the minds of chemical and 
sanitary engineers for many years, and numerous methods of deal- 
ing with it have been devised and brought before this and other 
societies, each claiming to perform its work in a more perfect 
manner than its predecessor. Those methods, with only one or 
two exceptions, treat the sewage at a point between the last inlet 
into the main sewer and the outfall, usually at the outfall, and as 
faraway from the town as it is possible to put it. Those systems of 
dealing with sewage at the outfall do not give the town from 
whence it came any sanitary benefit. They do not prevent sewer 
gas accumulating in the sewers and escaping into the air from man- 
holes or ventilating shafts and becoming an annoyance and nuisance 
to the inhabitants. The objects of those systems of treating 
sewage, then, is to purify the sewage sufficiently to prevent the 
pollution of a waterway or river, and without in any way being of 
the slightest benefit to the health of the town. With the Hermite 
process the sewage is treated at the other end cf the sewers—i.c., 
at the beginning—deodorised there, so that flowing through a town 
the sewers give off no offensive smells, and the putrefactive changes 
which take place in sewage have been arrested. There is no need 
for ventilating shafts, and if the manholes are perforated there is 
no offensive smell given off ; on the contrary, there is a faint 
chlorous or bleach smell. 

The principle of this process is passing current of electricity 
through sea water, or if sea water is not handy, a solution of 
magnesium and sodium chlorides; a portion of these chlorides is 
converted into hypochlorite, a substance which disinfects, deodo- 
rises, and bleaches similar to the active ingredient of bleaching 

wder—calcium hypochlorite. The change from chloride to 

ypochlorite takes place almost entirely with the magnesium salt- 
yielding magnesium hypochlorite (MgC!,0,). Itis found, however, 
that in the electrolysers and tanks a white deposit takes place, 
consisting of magnesium oxide combined with water—viz., 
magnesium hydrate—showing that the magesium hypochlorite 
has decomposed, forming magnesic hydrate, which precipitates, 
leaving hypochlorous acid in solution. The action may take place 
as follows :—MgCl,0,+ 2H,O=MgH,0, + 2HC.O. is is called 
the Hermite solution, The amount of oxidising power is expressed 
by the quantity of available chlorine in grammes por litre—the 
usual working strengths being from five to one gramme per litre of 
solution. When sewage is mixed with about 5 per cent. of the 
solution the offensive smell is instantaneously destroyed, and the 


* Paper read at the meeting of the British Association at Ipswich, 








decomposition arrested for about six days, long enough under 
ordinary circumstances for the sewage to be well out to sea. 

This electrolysed, or Hermite, solution has been subjected to 
many experiments, and numerous criticisms have been made upon 
it as to its power of rendering sewage sterile—as, for instance, the 
Lancet Commission, who report favourably on the system from 
experiments mada at Worthing ; also by Sir Henry Roscoe and Mr. 
J. Lunt, B.Sc., the results of which were read before the ase § of 
Chemical Industry, and described in that Society’s Journal in 
March last. Sir Henry found that a *8-gramme solution practically 
sterilised the liquid portion of sewage when used in safficient 
quantity, and that the solid matters were unaffected ; and that 
‘the Hermite fluid even of *25 strength acts as an excellent 
deodoriser.” This is a point taken up by the Ipswich Corporation, 
They say if we can have the sewage deodorised and its decomposi- 
tion arrested for from three to six days, the sewage will be well 
ont to sea and the nuisances of offensive smells in the town will be 
entirely done away with. Sir Henry also made experiments as to 
the stability of the electrolysed solution, and he found that a 
-5-gramme solution lost 90 per cent, of its strength in twenty-four 
hours, a *75-gramme solution being more stable, losing a 
cent., and a 1-gramme solution 10 per cent. in the same time, This 
is very interesting and important ; but as regards the working of 
the system in Ipswich, it is not necessary to take this into consider- 
ation, because the moment the electrolysed solution is made it is 
carried direct into the sewer within two minutes after its produc- 
tion. We have in Ipswich been electrolysing sea-water for three 
months and treating the sewage. The Sewage Committee directed 
me to report on its working, so I made daily tests and inspections 
for about two months. The strength of solution varied from half a 
gramme to one gramme, according to the flow of sea-water through 
the electrolysers, the quantity of available chlorine made being 
fairly constant, and the average being 1°‘04 gramme per ampére 
hour. As to the effects of this solution on the sewage I have no 
figures to give you, but can give a general idea of its deodorising 
powers. We have two rivers, viz, the Gipping, a canal which 
extends to and is navigable as far as Stowmarket, about ten miles 
inland. The last or bottom lock is situated near Handford Bridge. 
Below this point the river is tidal, and is called the Orwell, In 
close proximity to the town we have the dock, covering about 33 
acres, along each side of which the principal merchants of the town 
have their works or premises for shipment. The Gipping has an 
arm which leads from the locks to where there was once an oil-mill 
—now the steam laundry—driven by a water-wheel, and from this 
there was a waterway through the town as far as Fison’s Mills at 
Stoke Bridge. When Ipswich was sewered, about sixteen or seven- 
teen years ago, according to the suggestions of Mr. P. Broff, and 
carried out by our present borough surveyor Mr, E. Buckham, 
the main or intercepting sewer was laid in this waterway, from 
Portman-road, as far as it went, and continues to the outfall. The 
difficulties in the way of sewering and treating sewage in 
Ipswich may be explained in Mr. Backham’s own words: ‘‘To 
dispose of the sewage of Ipswich, either by irrigation or by inter- 
mittent filtration, would be attended with considerable expense, 
The town is divided by the river Orwell, and, as is frequently the 
case with towns so situated, the longitudinal falls are very slight, 
while the lateral falls are very great. The fall from the one end 
of the sewer to the other is only 8ft., so the flow is not very rapid, 
whilst, taking a section of the town laterally, there is plenty of fall, 
and, in consequence, a rapid current into the main sewer. On this 
account the experiments with the electrolysed solution were made 
on the main sewer, and at present the solution is running in the 
sewer at Handford-road in close proximity to the beginning of the 
main sewer. The result is complete deodorisation of the sewage 
throughout a long length of the sewer. For a distance of 
709 yards free chlorine can be instantly detected by test 
papers, and for a distance of 1760 yards the chlorous smell 
is perceptible, although insufficient to have any action on 
the test paper. Not only does the main sewer receive the 
arterials, but it receives the drainage of several slaughter- 
houses and breweries containing much organic matter. low 
the point indicated—Church-street, St. Clement’s—there is such 
a great increase in the quantity of sewage that the results were 
doubtful. Oa several occasions, however, samples taken from 
the outfall were without smell and kept two days, and in one 
instance it kept four days. If the amount of electrolysed solution, 
or its strength, could have been increased, the sewage at the out- 
fall would certainly have been completely deodorised, if not steril- 
ised. This is a point which I hope the Sewage Committee will aim 
at, and when putting the plant permanently into the new buildings 
that they will have sufficient electrolysers and power to produce 
enough fiuid to deodorise all the sewage of Ipswich, and have some 
to spare for flushing or washing infected areas, I noticed in some 
of my early morning inspections, when the flow of sewage was at 
its minimum, that the deposit in the sewer was bleached nearly 
white by the action of the electrolysed solution. This process has 
not been going long enough to allow me to obtain any statistics as 
to the health of the torough or the death-rate, compared with 
previous years and with other towns: but this I am sure of, that 
where the sewage has been treated no complaints have been re- 
ceived as to offensive smells. Iam confident that any town that 
adopts this process, which will boldly erect plant to produce more 
than enough of the electrolysed solution, will be spending money 
well, and in time will feel the benefit by increased health of the 
inhabitants, and also by having a lower death-rate. This is what 
1 have suggested Ipswich should do, so that in a year or two, when 
we are able to make comparisons, we will find a reduction in the 
death-rate. Such a result will make the process cheap at any 
price,” 








LETTERS TO THE EDITOF, 
(Continued from page 333.) 


EARLY GREAT WESTERN ENGINES, 


Sir,—I was somewhat surprised to see another letter from Mr. 
J. A. Sekon in your issue of 27th inst., and the more so because I 
find on reading it that, in one form or another, we have had it all 
before. 

As to the alleged 10ft. wheel engines, the passage I have, in a 
former letter, quoted from Mr, Ackworth’s book to the effect that 
the Hurricane had nicknames given to it—one being Grasshopper 
—is a sufficient explanation of the way in which a report may have 
arisen that there were more than one 10ft, wheel engine, I have 
no wish, however, to go over the same ground egain, and as I 
should have to do so were I to reply in detail to all that Mr. Sskon 
has stated, I shall content myself by saying that I have based all 
my statements upon photographs and working drawings in my 
possession, and upon the details and information of the makers of 
the engines. In some instances I have submitted my drawings to 
the makers, and have been informed that they agree with them. 
What better foundation for my statements could I have? I prefer 
to abide by details of such a nature rather than to rely on any 
statements made by Mr. Sekon. 

Mr. Meade King in his letter remarks that Mr. Stretton, in a 
letter to him, recorded a conversation with Mr. Harrison, in which 
it was stated by Mr. Harrison that one of his engines had been 
made for ‘‘ coal traffic upon a line in the North.” Does Mr. Stretton 
know for what line this engine was made? Mr. Meade King says, 
‘* Doubtless this engine is the third engine alluded to, being evidently 
for the Stanhope and Tyne Railway.” Is there any proof that this 
engine was made for that line? So far as I know there is no record 
of its actually working on the Stanhope and Tyne Railway, 
although it was tried on that line. Might not this engine have 
been built by Mr. Harrison at his own cost, and never have been 
the property of any railway company? Can Mr, Meade King en- 
I ghten me on this point ? 

I did not understand Mr, Meade King in his former letter to 
claim the sketch as that of an actual engine, but only as a design, 
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It may interest Mr. Meade King to know that I have drawings 
both of Thunderer and Hurricane, D, H. Litrcesonn. 
27, Bank-street, Dundee, September 30th. 





Str,—Bafore this correspondence is finally closed I should like 
to add to what has been already said a few remarks as to the steps 
taken to provide the first engines required for the Great Westera 
Riilway. Mr. Brunel early in 1837 commenced to take action in 
the matter. He did not, however, design any engines or have any 
drawings prepared, but intimated to the various locomotive build- 
ing firms that the company would shortly require engines, and 
invited the head of each firm to a personal interview, at which all 
the necessary information as to gauge, gradients, required speed, 
weight of train proposed, and other details were explained. Each 
maker on returning to his works designed the engine which, in his 
opinion, would be best suited for the work, and having prepared 
drawings, attended a meeting of the lo2omotive committee and 
explained his design and drawings. Orders were then given to 
each maker, in the order in which he attended the ting of the 
committee, for any number of locomotives the committee might 
decide on, and the numbers of the engines in the company’s books 
depended on the order in which the designs were received and 
accepted. 

Mr. Stephenson being the first to send in designs, and having 
proposed to alter the North Star—-which had been built for an 
American railway having a gauge of 6ft., but had not been de- 
livered—got an order for one engine, then Mr. Tayleur got orders 
for three engines, Messrs. Mather, Dixon and Co. for two engines, 
Mr. Roberts, on behalf of his firm, for three engines; this com- 
pleted the first lot, in all nine engines. Farther orders were then 
given as follows:—T» Mr. Tayleur for three engines, to the Haigh 
Foundry C». for two engines, to Messrs, Mather, D.xon and Cec. for 
three engines, to Mr. J. E. Harrison for two engines; but Mr. 
Harrison, not being himself a maker of locomotives, he arranged 
with Messrs. Hawthorn to build for him. Mr. Stephenson then 
arranged to alter the Mornirg Star, and thus secured an order for 
one engine, making a total of twenty engines. Orders were also 
given to Mr. Stephenson for two other engines to follow. 

I am very pleased to see the two drawings of Great Western 
engines in your last issue, and trust they will be followed by 
others. 

27, Bank-street, Dandee, 

September 24th. 


Sir,—The ‘‘ framed drawing of the 10-foot wheel engine as it 
was in 1838,” referred to by Mr. Littlejohn in his letter in yourissue 
of Ssptember 20th, cannot now be found at the Machinery and 
Inventions Department at South Kensington. When = he see 
it? . 





D. H. LirrLesoun, 





SELF-PROPELLED ROAD CARRIAGES, 


Sir,—In view of the expected discussion of this subject in 
Parliament, we should like to suggest that engineers, either indi- 
vidually or in a professional body, should bring all possible pressure 
to bear upon their loca! members of Parliament in securing their 
support to the removal of all unnecessary obstructions to the use of 
motor carriages in this country. British engineers have hitherto 
been to the front in enterprise in most branches of their profession, 
but in this particular branch our antiquated highway regulations, 
keeping back all enterprise in this mode of Iccomotion, have been 
the means of allowing the continental engineers to leave us far 
away in the rear and build up a succesful and useful branch of 
trade. Engineering institutions and associations and engineers 
generally, whether individually interested in this matter or not, 
should c2-operate in assisting to remove obstructions to any branch 
of their trade and profession, if we are to keep our place in the 
front ranks. S.ould a Bill to legalise the unrestricted use of these 
vehicles come before Parliament, there is no doubt that mistaken 
cp osition will be made. Enxgineers should be alive to their 
interests, and the people of this country should know that the 
inter2sts of engineers are the interests of the country at large. 
The prozre:s of engineering and the progress of the nation are 
inseparable conditions. LISTER AND Co, 

Keighley, Ostober 2nd, 





BRAKE TRIALS ON THE NORTH-EASTERN RAILWAY. 


Sir,—It will be remembered that in your last volume, page 496— 
June 7th—I gave the details of these trials, as far as were known, 
pending the examination of the diagrams, which were taken by the 
recording apparatus. It is therefore with the very greatest 
interest that I read the very complete report of Mr, Worsdell 
which appears in your last issue, page 304. 

Oae of the most important points in the whole repor!, to my 
mind, is the fact that at a speed cf 60 miles an hour the ‘‘ quick 
acting” brake stops a train in 100 yards less distance than the 
ordinary automatic brake. It is indeed unnecessary to attempt to 
dilate upon such an advantage, for in many cases it i3 well known 
to you that a distance of 100 yards means all the difference 
between a fearful collision and an accident avoided. It appears to 
me extraordinary that at a time when the ‘‘ quick acting ” brake is 
being adopted in all parts of the world, we in Eagland are still 
going on with the ordinary automatic brake just as it was used at 
the Newark brake trials in Juns, 1875, Why this is so appears to 
be due to the fact tnat our engineers consider the Westinghouse 
brake of 1875 ‘‘ good enough.” 

That the brake of 1875 was the best of its day I have always 
maintained, but the truth is that circumstances have changed. If 
we consider the weight of trains, and the speeds, it will be seen 
that a brake which gave the finest results in 1875 is nut able to 
give the results required in 1895. 

When I was in America in 1893 I rode upon the engines of ex- 
press trains having the “‘ quick acting” brake fitted toevery wheel, 
including the leading bogie, and I witnes3ed the full application of 
the brake at a speed of eighty-one miles an hour, and the result 
was a splendid stop. What can be done in America can be done 
in England under similar circumstances, but unfortunately the 
circumstances upon the North-Eistern were very different, for 
thera were no brake-blocks upon the leading bogie wheels, nor 
upon the middle pairs of wheels upon any of the vehicles. 

The brake power was therefore *' diluted by this number of un- 
braked wheels.” In this couatry a bogie carriage of, say, twenty 
tons, running upon eight wheels, is provided with brakes upon 
every wheel, but a six-wheelod carriage of, say, 124 tons, running 
upon six wheels, has only brakes upon four wheels; the result is 
that an engine driver has to carefully consider the carriages of 
which his train is made up, for an epplication of the brake which 
would stop a train of bogie carriages at a platform would simply 
allow a train of six-whee'ed carriages to run fully 100 yards or 
more past a station. There is not the least practical difficulty in 
fitting brakes to all the wheels of the six-wheeled carriages : they 
are s> fitted upon the Balgian State Railway with succecs, and 
English carriages should, in my opinion, be so fitted without any 
unnecessary delay. 

Now with regard to the brake upon the bogie wheels of engines. 
Twenty year: ago there was a very strong feeling in the minds of 
many engineers that brakes shou!d not be placed upon driving 
wheels of engines. Why, I never could understand. However, 
to-d y, who would think cf constructing a locomotive without 
brakes upon its driving or coupled wheels? In the same way, 
to-day, some persons seem to fear putting a brake upon a 
‘leading ” bogie, but there is no reason for such fear. 

When in America I specially wa'ked to the front of one of the 


engines and stood over the bogie at the time when the brake was 


fully applied, when, running at over 60 miles an hour, there was 
not the least jork, nor reason for fear ; indeed, the result fully 
proved to me that brakes upon the leading bogies of engines are 
the right thing. 





“ quick acting” brake, and that every wheel in the train will be 
braked, and that some of the stops may be made at speeds of 
70 or 80 miles an hour running down inclines, This test will more 
clearly show the great necessity of a quick acting brake without 
any “ diluting of the power.” CLEMENT E, Srrerron, C.E. 
Saxe-Coburg House, Leicester, October Ist, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Coal handling plant.—The enormous consumption of coal by 
electric light and power stations, water works pumping stations, 
elevated railways, \c., has led to the introduction of much special 
machinery for handling the coal and ashes, to ensure promptness, 
ample supply, and freedom from dirt. In a majority of cases 
great storage capacity is provided, and in many cases mechanical 
stoking is adopted. Inthe Hunt system of coal handling plant, 
the conveyor consists of a pair of parallel chains of flat bars carry- 
ing a series of buckets, and running on grooved wheels on fixed 
rails, These bucket chains or conveyors are run horizontally or 
vertically, as required. At the Edison Electric Illuminating Com- 
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(From our own Correspondent.) 

NExT Wednesday and Tharsday in Wolverhampton a: irmi 

ham respectively the Oobaber ironmasters’ — ube. 
will be held. In view of these fixtures business in some circles this 
week has been somewhat postponed. Itis a healthy sign, however 
that this disposition has applied more to sellers than to buyers, 
Very small inclination on the part of these latter to hesitate in 
the giving out of any orders which they have in hand is 
observable. There seems to be little doubt by coneumers 
that prices will further rise both in the raw and ‘finished iron 
departments; and in this conclusion they are most likely 
right, It is the holders of the material who are hesitating to book 
forward, and for the same reason that influences consumers in 
their opposite policy of active operations. The whole tendency of 
the market is towards further strength, and makers, whether of 
pig or rolled iron, are not anxious to fill their books further forward 
just now than is absolutely necessary, ‘Trade is unquestionably 
improving each week, and this week pig iron consumers have con- 
i ly re-entered the buying market, Prices of pigs are stil] 





pany station in Brooklyn, the coal is delivered b and 
dumped into a vault, from which it is fed by a special device into 
an endless chain conveyor, the buckets of which pas3 up the side 
of the building across between the ceiling of the engine-room and 
the floor of the main office—bsing noiseless in its operations—and 
then dump the contents into the storage line, The empty buckets 
then pass on across the building, d d the opposite side, and 
then pass under the boiler room, where they receive the ashes 
from the farnaces. Where the coal is delivered by railway cars, it 
is handled in the same way, anda car with 30 tons of coal can be 
emptied in 30 minutes. Where the coal is delivered by barges, 
&:., a special unloading bucket or crane is used, which loads the 
conveyor, as at the coaling station of the Brooklyn Elevated Rail- 
road, the coal being carried to the bins, from which it is loaded 
upon the engines by automatic chutes, each delivering the quantity 
required by one engine, 

High-speed jilter beds.—A temporary filter plant built a few years 

ago at Tacoma, Wash., to purify the water supply, had the special 
feature of being worked at the unusually high capacity of 500 to 
1000 gallons cf water per square foot per day, the objact being to 
do the required work with the smallest possible bed. For this 
plant it was decided to use a ccagulant in the water and also to 
eérate the water. The principal features of the plant were a filter 
having screens at the headgate to remove all large trash ; a flume 
of sufficient dimensions to give at least ten minutes’ time to operate 
on the water by aé-ation and coagulation while it was in transit ; 
grade to make five overfalls, and as many slopes to agitate the 
water ; five level sections to hold tha iron to act as a coagulant; 
and, finally, an upward filter in which to remove all impurities ; 
to be roofed over, and to operate at the rate of 500 gallons per 
square foot perday. The water was aésated by passing through a 
flame 430ft. long, in which there were six drops of 6n. each. The 
flame consisted of eleven sections, Every other section, beginning 
at the point where the water was received, was level and 40ft. 
long, except the last, which was 30fc. long and led to the filters. 
The remaining sections, also 40ft. in length, were inclined at the 
rate of 1 in 80, and ended in a vertical fall of Gin. to the adjoining 
level section, Oa the level sections were placed scrap iron and 
punchings, previously washed and roasted to remove all dirt and 
machine oil. The object of this iron was to furnish a coagulant. 
The scrap and punchings were discarded after a time for old horse- 
shoes, The iron acted rather slowly as a coagulant and the water 
was not so thoroughly aé ated as was desirable, but the combination 
of these two was thorough if only sufficient time was given. Ino 
the filter beds the material was arranged in the following order, 
beginning at the bottom :—0°5ft., hen’s egg gravel; 0-4ft., 
pigeon’s egg gravel; 0°3fc., pea gravel; 2ft., fine and medium 
sand ; 0°3ft., pea gravel. Copper wire screens were used at first, 
but were soon replaced by perforated copper plates. The horso- 
shoes in the water attracted an unexpected number of insects, 
and as the grain of the filter sand was necessarily large on account 
of the speed of the water passed through the bed, it isthought by 
some engineers that the plant acted rather as a strainer than as a 
filter. Unfortunately the plant was operated for caly a very short 
time, a few weeks in fact; and as no extended observations were 
made as to the analysis of the water before and after filtering, or 
as to the percentage of bacilli removed, nothing definite is known 
as to the efficacy of such a filter operated at such an unusually 
high rate of speed. 
Water power of the Potomac river.—One of the latest water-power 
projacts is that by which it is proposed to utilise the power of the 
great falls of the Potomac river, about fifteen miles above 
Washington, D.C. The total fall is about 80ft., and the flow is 
rarely below 5000 cubic feet per second. The river supplies from 
8 to 15 cubic feet per second per day to the Chesapeake and Ohio 
canal, and 129 cubic feet per second to the Washington aqueduct 
for the water supply of the city, which may be increased to 150 
cubic feet, It is estimated that 1500 cubic feet per second, repre- 
senting 10,000-horse power, can be readily developed, but the 
works are to be adapted for the atilisation of 5000 cubic feet per 
second, or the equivalent of 35,000-horse power. This latter 
quantity could be relied on for at least nine months of the year, 
and during the balance of the time the water power would be 
supplemented by an auxiliary steam plant. It is proposed to 
build a dam, backing up the water about three miles and giving a 
pondage sufficient to hold 5000 cubic feet per second for five or six 
hours, in order to provide for the varying demand. The fall would 
be 83ft., so that with good water-wheels 1 cubic feet per second 
would be equivalent to about 7-horse power. The dam will bs 
2600ft. long and will be of masonry, with flash-boards 3f«. high on 
top. The wheels will run on horizontal axles, and there will be 
two 500 kilowatts generators on each shaft, the shafts being con- 
nected or coupled up if desired. Each shaft has a pulley at each 
end for belting to the water-wheels, and another pulley at the 
middle for belting from a steam engine when required. There 
will be sixteen wheels of 1500-horse power. It is propcs3d to 
utilise the electric current for lighting the cities of Washington 
and Baltimore, and for running the electric railways of the former 
city. 











TRIAL TRIP OF A FRENCH TORPEDO BOAT. 


WE have rezeived from M. Normand, of Havre, particulars of the 
trial trip of the Forban, which appears to be so far the fastest 
craft afloat. She is 44 metres long between perpendiculars, she is 
4°44 metres beam at the water-line, her extreme beam is 4°64 
metres, her depth at mid length is 3°04 metres, her displacement 
for trial about 125 tons, ditto fully loaded 136 tons. She carries 
two quick-fire guns, 37in. gun, and two torpedo tubes of 0°3din, 
diameter. She has two triple-expansion engines, each supplied 
with steam by one Normand’s water-tube boiler. All M, Normand’s 
well-known improvements have been fitted. 

The first trial took place on September 17th to test the consump- 
tion of fuel at 14 knots ; it lasted eight hours, and the weight of 
fuel burned was 192 kilos. per hour. O. the 26th September the 
high speed trials took place. The total weight on board, including 
the torpedo tubes, torpedoes, guns, coal, stores, provisions, drink- 
ing water, electric light apparatus, &c,, represented 16 tons. The 
trial consisted of three runs on the meaeured mile at Cherbourg, 
one hour continuous free steaming at full speed, and then three 
more runs over the measured mile, The speed during the hour of 
free steaming was deduced from the revolutions as compared with 
the distance traversed per revolution in the mile. The mean speed 
thus calculated the hour was 31°029 knots, the consumption of 
coal per hour being 2695 kilos, The official statement of her speed 





ge. 
I trust that in the nea- future there will be another trial of the 


on the measured mile has not yet been made public, 





advancing. Oa the week forge iron is up 1s, to ls. 6d., and in 
some cases 23, per ton, and on ’Change to-day—Thursday—in Bir- 
mingham, some pig iron agents declared that prices were advancing 
1s, and 23. per day. Agents, who in the early part of this week 
were quoting 45s. for foundry iron, were to-day unable to sell by orders 
from principals under 47s., and others who were quoting on Tues- 
day 493, to-day demanded 5ls, strong. And these are only indi- 
vidual instances of what is going on in numbers of cases, The 
minimum for trustworthy Derbyshire and Northampton forge pigs 
was to-day 433. 64. per ton, less 24 per cent., and for Lincolng 
433, 6d. net. Hematites were 523, 64. for forge. Staffordshire 
pigs were still 55z. for hot-air all-mines, 42s, 6a. to 43s, 6d, part- 
mines, and 363, cinder iron. 

Much surprise has been occasioned this week at the accountant’s 
certificate to the Iron Trade Wages Board of the average selling 
prices for the Jaly and August list, Contrary to expectations, 1t 
again shows a reduction, instead of an advance. ‘I'he declared 
average is £5 103, 3d. for bars, hoops, sheets, plates, and strips, 
This is a drop on March and April of 23, 94. per ton, the return 
then having been £5133, Nevertheless, it has been resolved to 
maintain wages at 7s. 3d. per ton, 

Manufactured iron prices on the open market are thoroughly 
maintained, notwithstanding the accountant’s return. 

The sheet iron makers this week state that they require an 
advance of £1 23. 6d, on the late minimum. Tae galvanisers give 
notice of an advance of £1 53, from the bottom price, Speiter 
has risen £2 per ton, £16 being now quoted. Black sheets 
are quoted £7 2s. 64., and occasionally £7 53, for 24 w.g., and 
£7 15s. to £8 for 27 w.g. Galvanised corragated sheets of 27 
and 28 w.g., packed in bundles and delivered in Liverpool or equal, 
are £12 to £12 103, and 24 w.g. £10 10s, Packed in skeleton 
cases for shipment, 24 w.g. are qaoted £10 15s, Liverpool, and 27 
and 28 w.g. £12 5s, to £12 153, For delivery in the [hames, for 
shipment to markets—Australia and elsewhere—served mostly 
from London, 24 w.g. in bundles are quoted £10 123, 6d. to 
£10 15s., and 27 wg. £12 23. 6d. to £12 123, 6d. per ton, 
Demand is still very active alike for black and galvanised sheets, 

Bars are without change on the week at £7 for marked sorts, and 
£6 for second qualities, and £5 10s. for common, 

Hoops continue at £6 10s., and gas tube strips at £5 10s, per 


D. 

Much discussion has been set up by a report which has 
gained currency, that a number of prominent British iron and steel 
masters intend shortly to visit America to investigate the 
machinery employed at American iron and steel works, It is 
stated that if the recent deputation of the British Iron Trade 
Association had pared American works and methods with 
those of this country, their surprise would bave been much greater 
than ever r ting the tal works, Although English 
and American ironmasters are in some cases employing exactly 
the same rolling mills and engines, none of the English works can 
equal the American output. 

By the death, which has just occurred, of Mr, John Lysaght, 
Staffordshire has lost another of its iron kings. Mr, Lysaght was 
the founder of John Lysaght, Limited, of Bristol and Wolver- 
hampton, whose galvanised iron is so widely known abroad as well 
asathome. Mr, Lysaght went extensively into the manufacture 
of galvanised iron in the very early days of this manufacture, and 
the company is now owner of extensive galvanised iron and 
spelter works at Bristol, and also carries on the Swan Garden [ron- 
works and the Osier Bed Rolling Mills at Wolverhampton. The 
extent of the undertaking controlled by the deceased gentleman 
may be gathered from the facts that at Wolverhampton about 
1600 hands are employed, and at Bristol 1000. Mr. Lysaght was 
only sixty-four years of age. He rarely visited Wolverhampton, 
the works there being under the control of Mr. W. R. Lysaght, his 
nephew. 

Messrs, G, Kynoch and Co., Witton, have received intimation 
from Woolwich this week to the effect that great satisfaction has 
been felt with the 600 tons of cannon cordite which has been 
delivered to the Government at Woolwich. This is the first con- 
signment of this description of material from the new factory at 
Arklow, County Wicklow. The news is that the explosive has 
passed all tests, and has been accepted for the service, This is a 
gratifying report when it is remembered that it is the first material 
of its kind ever accepted by the War-office from a private firm. 
The explosive was manufactured under the supervision of a resi- 
dent Government inspector at Arklow, and with the exception of 
the scientific instructions of three or four experts, the whole of 
the labour has been contributed from the locality of Arklow. Now 
that the establishment has been got into fuil working order, 
deliveries will continue to be made to the Government at the rate 
of about four tons per week, and in order that the demands of 
foreign Powers and of the home trade may be ensured, without 
interruption to our own Government's supply, Messrs, Kynoch 
have recently erected a duplicate plant equal to a maximum out- 
put of 500 tons per annum. 

For the extended operations cf the Birmingham Electric Supply 
Company, it was resolved at the recent general meeting to increase 
the capital by £100,000, divided into 20,000 shares of £5 each. 
The extended operations will be at Edgbaston, and in the jowellers’ 
quarter, The new shares will be issued at a premium of 5s., which 
will produce £2500, and this sum is proposed to be applied in dis- 
charge of the preliminary expenses of the company, and towards 
the gradual reduction of the costs of the several provisional orders 
under which the company is working. 














NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 
Manchester.—The position continues eatisfactory throughout the 
iron and engineering industries of this district. Although in the 
iron market the fature is in some quarters regarded with a good 
deal of doubtful uncertainty, the extreme caution which is general 
with reference to long forward engagements is due mainly to the 
uncertainty as to what the further upward course of prices may be 
rather than to any anticipations of the present improvement not 
being maintained. Merchants, who in this district have for a 
considerable time past been very successful bear operators, show 
very little disposition to underseli, except where they actually hold 
iron bought at low prices, whilst both makers and manufacturers 
of iron hold back as much as possible from anything like long 
forward contracts of any weight. Where they are 
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efer to take their chance in the market rather than 
pad Tromselves to engagements in the future, which even at a 
substantial advance upon present rates might prove anything but 

rofitable when the iron came to be delivered. : 

P There was a more numerous attendance on Tuesday’s Manchester 
Iron Exchange than has been the case for a considerable time past, 
and although actual buying was perhaps not quite so brisk as 
recently, inquiries were numerous, and at a little under current 
rates & considerable weight of business was c ffering. Makers, how- 
ever, are not only firm at their full rates, but cautious about selling 
forward, and in most cases they have comparatively little or no iron 
to offer for anything like early delivery, as their books are generally 
well filled over the next two or three months. Consequently, 
a good deal of business offering has been allowed to pass, even 
where the margin between buyer and seller has been extremely 
small—in some instances not more than 34, per ton—and in the 
present position of makers, merchants are also very cautious sellers, 
as they are unable to replace iron except at the fall rates, and 
some brands are exceedingiy difficult to get at all. Lancashire 
makers continue to harden up in their prices, and were not quoting 
under 46s., less 24, for No. 3 foundry, delivered Manc’ ester, with 
quite as much business coming forward at this figure as they care 
about. District brands remain at about 40s. 64. for forge to 
42s, 6d. for foundry Lincolnshire, and from 45:. 61. to 47s, 6d. for 
foundry Darbyshire, net cash delivered Manchester, and no diffi- 
culty is experienced in obtaining these figures. As regards outside 
brands offering here, considerable business has been declined at 
under the general quoted rates, which remain at 47s. 4d. to 
47s. 10d. net for good foundry Middlesbrough, delivered Man- 
chester, and 49s, to 50s. net, prompt cash, for Eglinton, delivered 
Lancashire ports, 

In finished iron a very strong tone prevails, and merchants— 
following upon the recent upward move by makers—have advanced 
their stock prices 103. per ton on all descriptions of finished iron 
and steel—the basis now being £6 10s. for ordinary merchant, and 
£7 10s. for best bars. Makers report new work coming forward 
in sufficient weight to keep them fully going, and it is now ex- 
ceptional where less than £5 10s, would be taken for Lancashire 
bars, with £5 10s. to £5 123. 6d. about the average quotation for 
North Staffordshire bars ; sheets remain firm at £7 10s, to £7 124 6d., 
and the Association list rates for hoops are unchanged at £6 for 
random to £6 53. for special cut lengths, delivered Manchester dis- 
trict, and 23. 6d. less for shipment. A good deal of business has 
recently been coming forward amongst girder manofacturers, with 
higher prices obtainable, the average quotations being now about 
53. above late rates, ordinary girders averaging £5 7s, 6d., 
delivered Manchester district. 

With regard to the steel trade prices show a continued hardening 
tendency, and for some special brands of hematites 60s. less 24. is 
quoted, with ordinary forwarding qualities about 57s. 6d. to 58s., 
less 24, and steel billets averaging £4 53, net cash, whilst in boiler 
plates, although prompt specifications might he booked at about 
£6 7s. 6d., makers are not now quoting under £6 10s. for contracts, 
delivered in this district. 

No change can be reported in the metal market, business con- 
tinning moderate, with ro move in list rates for manufactured 
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The reports which I receive from representatives of the engineer- 
ing trades throughout the district continue satisfactory, with 
regard to steadily increasing activity in nearly all departments. 
The position of stationary engine builders remains much as I have 
noted recently, all the leading firms being well engaged, whilst 
cotton machinists have in most cases orders in hand which will 
keep them fully going for some time to come, but these are chiefly 
for abroad, the condition of the cotton trade at home scarcely 
encouraging any further large development of the productive 
powers in this district. Machine tools makers, who are usually 
about the last to feel the improvement in trade, are now getting 
busier, many establishments being already tolerably full of orders, 
and boilermakers as a rule are fairly well supplied with work. 

An improved design of gas engine, containing one or two special 
features, has been brought out by the Ardwick Engineering Co. 
In designicg this engine, which is constructed on the Otto 
principle, special attention has been devoted to securing the 
greatest possible simplicity in the valve motion, which is actuated 
by means of a circular cam connected to the valve direct, this cam 
being so worked that it can be readily disconnected for cleaning 
purposes by any unskilled workman, and replaced withont distarb- 
ing the correct position of the slide. Another advantage obtained 
by the special arrangement of the valve motion is the quick cut-off 
that is given by the peculiar construction of the cam, an impor- 
tant feature as to the economical working of the engine. 

With the near approach of winter, and in view of the 
experiences of the exceptionally severe and protracted frost 
of last winter, it will be interesting to notice a very simply 
arranged safety valve hot water tap, which has been patented 
by Messrs. Edge and Richards, of Salthouse-lane, Liverpool, 
with the object of preventing oxplosiors in kitchen boilers. 
In this tap a special feature is that the pressure, instead 
of being underneath the valve, is on the top, the tap being 
kept tight, not by the pressure of the water, but by a spring 
underneath, This spring is adjusted to about 25 per cent. above 
the ordinary boiler pressure, and so long as this is not exceeded 
the valve tap is kept tight. In the event, however, of the feed 
pipes to the boiler becoming frezon, and the water in the boiler 
being converted into steam, which, under ordinary conditions, 
would invariably result in the bursting of the boiler, the increased 
pressure thus created forces down the spring or safety valve, and 
thus finds a safe exit through the tap until the pressure is reduced 
to the normal, when the spring at once closes the valve and the 
tap is again tight. This simple arrangement, which by the opera- 
tion of the tap itself is kept in order, dispenses with the ordinary 
safety valves sometimes fixed on boilers, which frequently become 
fast and useless from infrequent use, and consequently inoperative 
when a dangerous pressure is created in the boiler. 

In the coal trade no improvement can be reported, business 
generally remaining in much the same depressed condition that has 
prevailed all through the summer. Of course. the exceptionally 
hot weather has kept back the demand for the better qualities 
suitable for house fire purposes, and there is still only a very limited 
business doing, with supplies more than sufficient for requirements, 
although pits are only running three to four days per week. 
Isolated attempts have been made to put some slight advance upon 
the quotations ruling last month, but generally there is no change 
in market prices, neither the leading colliery concerns in Man- 
chester hor in any other Lancashire districts having made any 
change in their list rates, which would almost certainly have 
come into operation, at any rate this month, if the condition of 
trade had been like what it usually is at this time of the year. 
The lower qualities of round coal are in fair request for iron-making, 
steam, and general manufacturing purposes, but with the ex- 
tremely small demand for house fire consumption, supplies are 
largely in excess of requirements, and prices are quite as low as 
ever. Round coalsremain at about 10s. to 10s. 6d. for best Wigan 
Arley, 83, 6d. to 9s. for Pemberton 4ft. and seconds Arley, 7s. to 
7s. 6d. for common house coals, and 63, to 6s. 6d. for steam and 
forge coals, at the pit mouth. Engine fuel is plentifol in the 
market, notwithstanding the extremely slow business doing in 
round coals. and there are some exceedingly low quotations for 
contracts. Best slack remains at about 4s, 6d. to 53,, with common 
qualities 3s. and 3s. 6d. per ton at the pit mouth. 

_A very quiet tone prevails in the shipping trade, with no altera- 
tion in prices, ordinary steam coals being readily obtainable at 
7s. 3d. to 7s, 6d., with some of the better qualities fetching 8s., 
delivered Mersey ports, 

Barrow.—The hematite market is fairly steady, although prices 
are a trifle weaker. Mixed Bessemer numbers are certainly higher 
at 52s, to 52s. 6d., net, f.0.b., but warrant iron is at 49s, 2d., net 
= sellers, 493, 1d. buyers. Stocks have grown during the week 

the extent of 3015 tons, being an increase of 79,928 tons since 





the beginning of the year, and leaving 250,406 tons in stock. 
Makers hold comparatively few stocks, but they have now in blast 
36 furnaces, compared with 33 in the corresponding week of last 
year. 

The iron ore trade is rather better employed than it has been, 
and sales are readily made at 9a. 6d. per ton for average qualities, 
net at mines, 

The steel trade is brisker, and steel rails are quoted at 7s. 6d. to 
10s, per ton higher, at £4 per ton for heavy sections, but the un- 
fortunate labour dispute at Barrow, and the consequent stoppage 
of the mills, has resulted in no business being done at present, 
although the market generally is more active. Plates and ship- 
building sections generally are in fuller demand, and billets and 
hoops are in fair request. Other classes of steel are quiet, except 
castings, 

Shipbnilders and marine engineers have better prospects. The 
Naval Construction and Armaments Co. is tendering for a new 
first-class cruiser for the Admiralty, and for a belted cruiser for 
Chili. There are fairly good prospects of new orders at Barrow. 

Coal and coke are in better inquiry at late prices. 

Shipping shows very little life. Tbe exports during last week 
from West Coast ports reached 6999 tons of pig iron and 4492 tons 
of steel, compared with 6835 tons and 3336 tons respectively in the 
corresponding week of last year, a decrease of 164 tons of pig iron, 
and an increase of 1156 tons of steel. The shipments this year up 
to September 30th represent 223.699 tons of pig iron, and 282,443 
tons of steel, compared with 270,861 tons of pig iron and 306 584 
a a decreass of 47,162 tons of pig iron and 24,141 tons 
of steel, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

WirH the extreme heat that prevailed up to Tuesday, and the 
drawing to a close of the export trade of steam coal, it is surpris- 
ing that the South Yorkshire trade should have been so well main- 
tained during the last seven days. Still there are a considerable 
number of men out of work who are dependent upon the Yorkshire 
Miners’ Association furd, and the general state of trade cannot 
truthfully be said to have shown very much improvement. House 
coal is not in such good request, owing to the extremely warm 
weather, but notwithstanding that merchants and coalowners 
made known the fact that they intend to advance coal—and this 
they have been able to do since the cold weather set in—1s, per ton, 
this week, reports from various parts of the country lead the owners 
to believe that agents have very low stocks at presentin hand. This 
is no doubt owing to the restrictions put upon the merchants with 
regard to keeing wagons. The railway companies allow them 
four days free of charge in which to unload their supplies, exclusive 
of the day of arrival. This action of the different companies has 
stopped the usual storage of ccal ia the wagons, while people were 
ready to buyit. The metropolis is taking but a moderate tonnage, 
mainly owing to the large quantity of seaborne coal now in the 
market, being of greater dimensions than can be conveniently dis- 
posed of. The business with eastern and other counties has also 
been very poor. House coal was slow to sell last week, but the 
loss in tonnage was made up by the demand for gas coal, which 
is satisfactory. 

Quotations are reported to be much the same as Jastweek, Silk- 
stones can be had at 83, to 9s. for best, and 7s. to 7s. 6d. per ton 
for secondary qualities. Barns'ey house, well screened, is quoted 
at 7s, 3d. to 82, ; Flockton only commands 7s. to 7s. 94.; while thin 
seam is at 63. to 63. 3d. per tonin quantities at the pits. Although 
it is customary at this season of the year for the export trade in 
steam coal to weaken, a good tonnage is being sent to Hull. Busi- 
ness with Grimsby, taking all things into consideration. is fairly 
active, notwithstanding the fact that shipments to the Baltic and 
other ports are hardly as large. Derbyshire is sending very fair 
quantities which are pretty largely exported. Prices for good 
fuel range from 63. to 7s. 3d., secondary samples being obtainable 
at 63. to 63. 3d. per ton in quantities, Railway companies are 
taking good supplies on contract account, and several of the leading 
lines are taking the precaution to lay in stocks for the winter. 
Pcices under contract range from 6s, 6d. to 7s, per ton, and very 
little more can be procured in the open market, owing to the 
shipping season being on the wane. Gas coal is in excellent 
demand, and in many instances more money can be obtained. 
Manufacturing fuel is also reported to have improved, the advance- 
ment reported in the textile trade having had an animating effect 
on this class of fuel. Prices range in good screened slack from 
43, to 53. and pit slack 2s. 3d. to 23. 6d. per ton. Dapressed busi- 
ness is still prevalent in the coke trade, although it is expected to 
improve as more furnaces are put in blast. The Trent Iron 
Company has just put an additional furnace into blast, and another 
is preparing for lighting. As these furnaces are of great capacity 
and are chiefly fed by South Yorkshire coke, it is felt that an 
improvement may he looked for soon. Derbyshire is taking very 
little at present. Prices remain at 9s, for the best, and 7s. for 
secondary grades, 

Hematite irons continue somewhat easier. This, as has been 
already stated, simply means that the speculative demand is 
settling down, while legitimate trade is maintaining its own. 
There is no expectation whatever of any reaction in prices towards 
the old level. All the conditions, indeed, are against any such 
result. Orders are coming in very freely for finished material from 
the home companies, who have evidently now made up their minds 
to place orders while prices are comparatively low. A good deal of 
work is also coming in on foreign account, and in well-informed 
quarters there is a strong impression that something like a revival 
in South American business is close at hand. There is not quite so 
much doing in marine material as was expected, owing to freights 
still continuing somewhat low. The one hopeful feature is a sub- 
stantial reduction in the number of ships out of work. In busi- 
ness circles here the hope is that the rise will continue to be 
steady without any ‘‘ boom” to cause an anreasonable inflation in 
prices, and the tendency appears to be all that way. At the 
armour plate works the men are all fully employed, seven days 
a week being at prarent the rule. Plates now on order are 
chiefly, almost exclusively, of the greatest thicknesses now used 
upon battleships and cruisers. A considerable proportion of thin 
armour plate is also being produced. The t that 
plates were being made in Glasgow, although news to the general 
public, was not unknown to the principals of our local works, It 
is stated on their behalf that the competition has arisen through 
the unsatisfactory manner which our Government sometimes 
shows in the rushing of heavy orders for immediate execution, 
and at other times leaving the works unemployed for considerable 
periods. There was some time ago, it is stated, an exceptional 
demand for thin armour, for simultaneous delivery with the thick 
armour for certain ships which the Admiralty were pushing for- 
ward in the dockyards. This led the authorities to give outside 
makers a chance of supplying the necessary plates, and the Glasgow 
firm consequently received the orders already mentioned. While 
the local houses do not anticipate any serious rivalry on that 
account, the Glasgow people, on the other hand, regard the pro- 
duction of armour plates as a new industry on the Clyde, which 
they intend to push forward with their accustomed enterprise. 
Nor is Glasgow the only place where armour plates are likely to be 
produced. A Sheffield firm has been offered the construction of 
armour on a new principle, the invention of a gentleman on the 
Lancashire coast. These plates have passed the stage of experi- 
ment, for if our information be correct—and we have little reason 
to doubt it—several have already been made with satisfactory 
results, Indeed, representatives of the American Government, as 
well as of Japan, have been made acquainted with the discovery, 
and orders have already been placed on American account. Par- 
ticulars of the invention will shortly be published ; but it is 
claimed by the patentee that under his process the present costly 
and elaborate plant is not required, and that the manufacture 





might be carried on in any well-equipped engineering establish- 
ment. If the production is finally taken up by the Sheffield firm, 
it is more than probable that it will be carried on simultaneously 
in this city and at the coast, The idea of making at the seaport, 
of course, is to avoid the great item of carriage, which is one 
advantage the Glargow firm will have in producing their plates. 

In the rolling mills a marked change has taken place. Many of 
them are working fall time, and in some instances there is sufficient 
employment in hand to keep the mills busy for two months yet. 
Steel, specially made for the American market, is being rolled in 
large quantities at present. At one time it was thought that this 
trade had been entirely lost to Sheffield, but owing to the improve- 
ment in American business, which has been something remarkable, 
the Sheffield houses are now in rece’pt of much better orders than 
in previous seasons, 

Daring the latter part of the quarter just ended, some very good 
orders have been received for cutlery in the better classes. These 
mainly include tastefully got-up table knives, carvers, and steels. 
Cutlery for prizes and presentation purposes is also in brisk 
demand, 

Through the courtesy of the American Consul, the latest trading 
returns with the States markets are available. The total value of 
exports from the Sheffield consular district to the United States 
during the quarter ending September 30th was £140,806, as 
compared with £124,079 in the similar period of 1894. Cutlery 
has advanced from £32,842 three months ago to £40,997 last 
quarter, but compared with the corresponding quarter of 1894 
there isa falling off of nearly £1800. The new tariff, however,is now 
steadily operating, and the advance on the previous quarter will, it 
is expected, be more than maintained the next three months. 
Steel shipments for the three months ending September 30th 
amounted to £86,746, against £52,089 for the corresponding period 
of last year. 

Makers of commoner cutlery generally report that they are 
well off for work, and there are not many men out of work. The 
silver and electro-plate houses are busy on patterns for the winter 
trade. These include Christmas and New Year presents, a business 
which increases every year. Saw makers in the city have just 
been favoured with extensive orders from Russian and other 
distant markets, These demands are so large that they will 
keep many of our manufacturers well employed until well into 


next year. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE tendency of the iron and steel market is generally satiefac- 
tory, and a fair amount of business is being done in most branches ; 
but the warrant market is uncertain, and speculators have not this 
week been very ready to operate—there being, however, more 
sellers than buyers, the latter having become cautious. The 
dominating influence in the warrant market is now the intelligence 
from the United States, as people here look for doing a good busi- 
ness next year with America, seeing the difficulty that makers on 
the other side have in ting the requir ts of cx 85 
who, it is said, are really jast beginning to buy. So far though, our 
hematite pig ironmakers have received a good number of inquiries 
from the United States. These have not resulted in orders, because 
up to the precent it has been possible to buy at home on more favour- 
able terms than those at which imported iron can be bad. The 
American pig iron makers, in quoting Bessemer iron at 19 dols. at 
Pittsburg, keep their rate a dollar or two below the figure at which 
British iron can be delivered there. But they may not be able to 
do this long, for there seems to be a scarcity of American iron ores 
at this juncture, and supplies of Spanish ore have to be obtained, 
a considerable quantity having already gone, and a good deal more 
will have to be sent, judging from the numerous inquiries that are 
made for tonnage to convey it acrcss the Atlantic. 

Makers of Cleveland pig iron are well supplied with orders, and 
it is said that they are not able to supply much now for early 
delivery ; in fact, No. 3 Cleveland pig may even be described as 
scarce, as well in merchants’ as in makers’ hands. The prospects 
are so promising for next year that consumers are endeavouring 
to buy iron for delivery then, but producers do rot feel disposed to 
commit themselves so far ahead, as they are not likely to have to 
take less in the spring than the prices at present ruling, and the 
chances are that they will get more. Most of the orders which 
have this week been booked for No. 3 Cleveland have been at 
38s. 6d. for this month’s f.0.b. delivery, and very little has been 
sold at less even by second bands. Warrants have this week been 
very irregular in price, according to the news received from 
America. Cleveland warrants are at 383. 94d. cash sellers at the 
beginning of the week, bnt fell to 38s. 34d. on Tuesday, and 
have since improved to 383. 64d. The stock of Cleveland pig 
iron held by Messrs. Connal and Co. on September 30th was 
135 977 tons, an increase for the month of 4218 tons, which is not 
heavy, considering that warrants were dearer than makers’ iron over 
most of the month. Messrs. Connal and Co. on the same date had 
115,395 tons of hematite pig iron, this showing an increase of 9484 
tons for the month, an increase which was quite unexpected, for 
shipments have been good, and the steel trade active, while the 
production cf hematite iron has been reduced in this district. No. 1 
Cleveland G.M.B. pig iron is at 39s. 6d.; No. 4 foundry at 37s. ; 
grey forge at 363; and white at 35s. per ton for early f.o.b. 
deliveries. Mixed numbers of East Coast hematite pig iron 
have not been sold under 463. 6d. per ton this week, and 
some firms esk 47s. Prices of foreign ore are well maintained, 
and good Rubio cannot well be obtained at less than 12s. 9d. 
per ton, delivered on Tees wharves. Coke is advancing in value, 
because of the increasing consumption both in this district and on the 
West Coast, additional furnaces being at work in both centres, 
besides which the shipping demand is good. Contracts for next 
year’s delivery have been generally made at 13s. 3d., delivered 
equal to Middlesbrough, or 14s. 64. f.o.b., but odd lots for early 
delivery have been sold at 123, 9d. 

The-claim of the Cleveland ironstone miners for an advance of 
10 per cent. was considered on Monday at a conference between 
the representatives of the masters and the men, at Middlesbrough. 
Certainly the men have lost no time in putting inaclair. Itis 
two and a-half years since a general change in wages of these 
miners were made. The owners pointed ont that when the last 
change was made the ascertained realised price of pig iron was 
37s. 7d.—that being the figure for the last quarter of 1892— 
whereas the price for the second quarter of this year was only 
34s, 6d. Although the quoted price was now between 383. and 
39a. , it was only witain the past month that these figures had been 
auoted, the average for July being only 35s. 1ld., and for August 
363. 6d., and the quoted price for the full quarter was not over 
87s., while the ascertained realised price was not likely to be over 
36s., because of the old contracts which have to be worked off. 
The masters intimated that they did not now make contracts to 
extend over a long period, as was at one time a common custom. 
It was thought best before coming to any decision with regard to 
the advance claimed that the average realised price of Cleveland 
No. 3 pig should be ascertained for the third quarter of the year, 
and on this understanding the conference was adjourned till 
Thursday next. 

The September exports of iron and steel from the Tees were 
satisfactory and above a September average. To Germany 17,165 
tons of pig iron were sent; to Holland, 5955 tons ; to Italy, 5448 
tons ; to Russia, 11,589 tons ; to Sweden, 3568 tons ; and to Scot- 
land, 31,813 tons. Russia had also 5444 tons of steel; India, 
3598 tons ; and Denmark, 2351 tons, most railway materials. The 
exports to the Continent would have been larger if it had not been 
that on account of the drought, the water in some of the rivers is 
too low to permit of the usual barges being sent, or if they are they 
do not carry half their ordinary cargoes, and still are subject to 








great detention; The following is a summary of the exports of 
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iron and steel from the Tees last month, as compared with those 





for the preceding ths and the cor g month Jast year:— 
Pig iron. a ~~ na Steel. Total. 
Tons. Tons. Tons. Tons 
September, 1895 .. 95,310 10,565 20,141 126,016 
August, 1895 .. .. 102,920 16,128 19,178 138,226 
September, 1894 80,139 10,€03 18,707 1(9,449 


The official statistics of Mr. Waterhousesubmitted tothe Northern 
Finished Iron Conciliation and Arbitration Board show that 
that industry during July-August had experienced some improve- 
ment, because the average realised price was 1s, 5°13d. above the 
May-June return. It is the first return since that of July-August, 
1894, that has shown any increase in price. Between August 30th, 
1894, and June 30:h, 1895, the average price fell 33, 10°94d., but 
the advance of 1s, 5d. just reported makes the prics only 23. 5°81d. 
less than it was a year ago. The return indicates that nearly half 
the finished iron delivered was in the shape of bars—46°81 per 
cent., whereas in May-June bars formed only 39°15 rer cent, of the 
deliveries. Plates, which formed 45°91 per cent., in May-June were 
only 38°63 per cent. in July-August, and while the delivery of bars 
iacreased 19 per cent., those of plates declined 16 per cent. Rails 
improved 6°39d., plates 0°37d., and bars 1s. 8*Sld., while angles 
fell cff 1°69d. Wages of ironworkers, which have been unaltered 
since last February, will continue unaltered over O:tober-November, 
the rdvance in prices being insufficient to jactify any rise in wages. 
Paddiers receive 63. 94. per ton. The following is the sammary of 
deliveries and realised prices drawn up by Mr. Waterhouse :— 


Sales during the two months ending 81st August, 1895. 








enim , Percentage Average 
‘i eight invoicec of net selling price 
Description. Tons. cwts. qrs. Ibs. total. per ton. 
£ 8. e 
Rails 506 19 2 23 2°39 4 6 8°94 
Plates 8197 4 0 15 38°69 410 10°58 
Bars .. 9915 8 1 19 46°81 5 0 8°45 
Angies 2565 6 0 7 12°11 412 2°34 
21,184 18 1 8 100-00 415 6°41 
The demand for finished iron and steel is very fair at present. 


Rail-makers are so well supplied with orders that they are indif- 
ferent about booking more at present, and have further advanced 
their quotations. One firm quctes heavy steel rails at £4 10s., 
which is 253, above ths minimum price of the year, but £4 53, 
would be taken elsewhere. Steel ship plates firm at £5 2s. 6d. less 
2} per cent., f.o.t., but some business has been done at £5. Steel 
ship angles are firm at £4 153, less 24 per cent., f.o.t. 

The engineering industries are improving. On Tuesday a con- 
ference between employers and employed was held at Stockton, to 
discuss the disputed question of overtime. No decision was, how- 
ever, arrived at, and the conference was adjourned. Thedirectors 
of the North-Eastern Marine Engineering Company has appointed 
Mr. Somers Hunter the works manager, to succeed the late Mr. 
Kilvington as general manager, end Mr. D. Myles, chief draughts- 
man, to be works manager ; while Mr. Weir, of the drawing office 
staff, will be chief draughtsman at the engine works at Wallsend. 
The Senators cf Aberdeen University. when the new buildings 
erected at the expense of the late Dr. Charles Mitchell—of Sir W. 
G. Armstrong, Mitchel], and Co.—are inaugurated, will confer the 
honorary degree of LL.D. upon Mr. Laurence William Adamson, 
who is chairman of John Abbott and Co., Park Ironworks, Gates- 
head-on-Tyne. The directors of Locke, Blackett and Co., have 
appeinted Mr. R. A. Young as general manager, a position 
rendered vacant by the death of the managing director, Mr. James 
Leathart. 

Sir Joseph W. Pease, Bart., M.P., the well-known colliery owner 
and ironmaster, last week celebrated the jubilee of his entrance 
into business life. He is the son of the late Mr. Joseph Pease, who 
was one of the pioneers in the introduction of railways. 

The coal trade is dull so far as regards steam qualities, but is 
improving steadily in the gas coal branch, and the price of best 
gas coal is advancing. The average price agreed upon for the 
supply to the Newcastle and Gateshead Gas Company next year is 
63, 6d. per ton delivered, and the quantity to bs furnished is 
between 160.090 and 170,000 tons. Coilierics in Darham are now 
working more regularly than for the last half year. 








NOTES FROM SCOTLAND. 
(From cur own Correspondent.) 

THE pig iron market has been depressed this week, and a con- 
siderable business has bsen done in warrents at mater‘ally reduced 
prices. At length the bears have had an opportunity of recouping 
themselves to some extent for the money they dropped when prices 
were moving steadily opwards, Giving way at first on the 
threatened strike in the shipbuilding and engineering trades of the 
Clyde and Pelfast, the market has since come to realise that the 
growth of legitimate business has not anything like kept pace with 
the speculative movement. 

This fact is occasioning a good deal of anxiety among investors 
in pig iron, many of whom are hopeful, however, that a more 
decided improvement in trade may yet be experienced. Business 
has been done in Scotch warrants from 47s. 84d. to 493, 24d. cash, 
in C eveland at 383. 944. to 38s, 3d., and in Camberland hematite 
from 493, 11d. to 493. 24. cash, 

There is no change in the total number of furnaces in blast, 
which is 76, but several have been transferred from hematite to 
ordinary, and three have been put out at Clyde, while an equal 
number were started to produce Monkland iron. 

The following are the prices of makers’ pig iron:—G.M.B., 
f.o.b. at Glasgow, No. 1, 49s.; No. 3, 46s. 6d.; Carnbroe, No. 1, 
498. 6d.; No. 3, 47s.; Clyde, No. 1, 52s; No. 3, 48s. 6d.; 
Gartsherrie, Calder, and Summerlee, Nos. 1, 53s.; Nos, 3, 493.; 
Coltness, No. 1, 55s.; No. 3, 50s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 523.; No. 3, 483; Eglinton, No. 1, 49s.; No. 3, 47s.; 
Dalmellington at Ayr, No. 1, 52s.; No, 3, 483.; Eglinton, No. 1, 
493.; No. 3, 47s.; Dalmellington at Ayr, No. 1, 483.; No. 3, 46s.; 
Shotts at Leith, No. 1, 54s.; No. 3, 50s.; Carron, at Grange- 
mouth, No. 1, 54s. 6d.; No, 3, 502. 6d. 

The week’s shipments of pig iron amounted to 7595 tons, and of 
that total there was sent to Germany 912 tons, Canada 425, Holland 
215, South America 331, India 45, Australia 238, France 60, Italy 
250, Russia 130, Spain 20, China and Japan 55, other countries 
130, the coastwise shipments being 4781 tons. 

The malleable iron trade is quiet, and it does not appear to be 
developing to anything like the extent that might have been anti- 
cipated. Many pecple have been surprised by the official returns 
just issued of averege prices cf finished iron in the leading districts 
of England, but matters are not any better in this part of the 
country. The demand for finished iron has been slow, and the 
business done for abroad is particularly disappointing. It is pos- 
tible that, as has been the case before, this department of the trade 
may show better results when the pig iron market has got into a 
quieter state. 

In the steel trade there is not much to report. The main feature 
of interest this week is rather anticipatory than actual, the placing 
of important orders with Clyde shipbuilders pointing to a con- 
tinuance in the demand for mild steel. Between 20,000 and 20,000 
tons of new shipping are reported to have been contracted for, 
and this is all the more gratifying because it was feared that the 
differences on the wages question might have caused orders to be 
withheld in the meantime, 

The coal shipments are not up to the mark this week. From the 
Clyde they show an increase of about 10,000 tons, but there has 
been a marked decline in the clearances on the East Coast. The 
total shipments are 165,860 tons, against 168,665 in the preceding 
week, so that there is a decrease of some 2800 tons on the whole. In 


and there is also more inquiry for splint and main, while ell, that 
formerly was most in request, is reported as not so easy to sell—a 
circumstance partially attributable to a scarcity at the moment of 
steam tonnage outwards. Prices f.o.b. at Glasgow are :—For main 
coal, 53. 9d. to 63.; splint, 63. 34.; ell, 63. 94. to 7s,; and steam, 
7s. 6d. to 7s. 9d. per ton. Trade in Ayrshire is reported to be in a 
somewhat halting state. 


oe | 








Disputes are cropping up again in the coalfield, 0, 
the Waun Liwy men, Ebbw Vale Company, came out pf 
The question is one of wages, the men asking for an advance of 
9d. per day. About 1200 men are affected. Notices to the 
Maindy Colliers Osean Company have been issued. his will 
affect 400 men. itis also understood that notices are out termi- 
ae cnuneete with the underground workmen at all North’s 
tion collieries. 





Daring September 39,017 tons cf new shipping was | 
from the Clyde and other Scottish shipyards, compared with 
38,642 in the same month of 1894. The output for the nine 
months has reached 287,088 tons, egainst 271,056 in the corre- 
sponding period of last year. The Clyde total for the month has 
been 35,860 tons, against 36,760 in the corresponding month. 

The shipping trade of Glasgow is ina very brisk condition, so 
much so, that with all the additional dock accommodation gradu- 
ally becoming available, berthage is occasionally difficult to obtain 
for tramp steamers. In the past three months the revenue of the 
Clyde Trust shows an increase of no less than £11,915, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent ) 

A MEETING of the Sliding Scale Committee was held in Cardiff on 
Saturday, presided over by Sir W. T. Lewis, when the report of the 
joint auditors was read, authorising a reduction of 24 per cent. on 
and from October Ist in colliers’ wages. This was approved and 
adopted by the Association. Some little sarprise was manifested 
when this was notified to the colliers, as the steam coal trade has 
been good and prices well maintained ; but the house coal trade 
has been bad for a long time, and this reduction still leaves the 
wages 12) per cent. above the standard of December, 1879, 

It is very possible that the next audit will indicate a slight 
decline again, as the coal trade is not so brisk as it was, and if some 
collieries are in fall swing others record a lessened output. This 
is the case at the Osean Colliery, Treharris, where, in consequence, 
the =e of several of the check weighers have been discon- 
tinued. 

Oa ’Change, Cardiff, this week, it was intimated that the steam 
coal trade was unusually quiet, and that, compared with the pre- 
vious week, prices were weaker by 34. per ton. Small steam has 
also become very slack, it was stated, on account of the decline in 
demand, principally from Italy, owing to harvesting operations, 

Coalowners, in order to release their small-coal trucks, have 
accepted much lower figures than have ruled lately. Mid-week 
prices in Cardiff were as follows :—Bast steam, 102. to 10s, 3d.; 
seconds, 9s, 6d. to 93, 94.; drys, 93. to 93. 3d.; small, best, 4s. 3d, 
to 43. 6d.; seconds, 43.; drys, 3s. 9d. to 4s. The change for the 
better which had begun to show itself in home coal was summarily 
checked last week by the intense heat ; and though at the time of 
my dispatch colder weather had begun to prevail, some little time 
must elapse before the improvement is restored. There are sub- 
stantial grounds for believing that, both in quantity and price, this 
will soon be shown. 

Latest prices are :—Cardiff, best, 103. 6d. to 103, 9d.; No. 3 
Rhondda, 93. 3d. to 93. 6d.; brush, 7s. 6d. to 7s. 9d.; small, 63. to 
63. 3d.; No. 2, 63. 9d. to 7s.; through, 6s. to 63. 3d.; small, 33. 9d. 
to 43. Swansea prices are:—Best steam from 93, to 93, 6d.; 
seconds, 83, to 93.; small from 4s, 3d. to 4s. 9d.; No. 3 Rhondda 
from 10:3; No. 2 from 83. 9d.; anthracite, best, lls. to 12s.; 
ordinary large, 83. 9d. to 93.64. Both at Cardiff and Swansea 
patent fuel is entering upon a quieter time ; at Cardiff demand is 
very meagre, but at Swansea there were one or two good shipments 
last week, one to Italy, 2506 tons, and one to Algeria, 1710 tons, 
Price Swansea, 103. 3d. to 103. 6d.; Cardiff price, 10s. 6d. to 
103. 9d. Swansea exported 3000 tons anthracite to San Francisco 
last week, 

In the coke trade prices remain stationary, though with the 
steady improvement which is continuing in the iron and steel 
trades, that branch of Welsh industry will be certain to keep pace, 
I had last week an opportunity of inspscting some excellent 
samples—Dinas Main and the Tredegar make. Fora day or two 
last week pig iron at Swansea dropped. This week prices have 
been restored, and in all directions the ironworks are exhibiting a 
good deal of activity. This is shown by an increased receipt of 
iron ore, by Jarger make of steel bare, and the working off of a 
larger quantity of rails. 

The slight dispute at Blaenavon has come to an end, and the bar 
supplies from that quarter to Briton Ferry have been restored. 
From Cyfarthfa large consignments of bars are going daily to the 
west of Wales, and fall business is. exhibited at Dowlais, which is 
sending both over the Taff Vale and the Great Western lines. It 
is gratifying that rails are becoming more in request, and those 
who have been fortunate enough to get booked before the late 
advance are to ba congratulated. It will now be seen that the 
advance covers most descriptions of make. 

The official report of Swansea Exchange mid-week gives the 
following :—Glasgow pig, cath buyers, 47s. 7d.; Middlesbrough, 
No. 3, 383. 44d.; hematite, 463, 6d.; Welsh bars, £5 103. to 
£5 12:3. 6d.; sheets, iron ard steel, £5 to £6 5s.; steel raile, heavy, 
£4 23. 6d. to £4 103; light, £4 153, to £5 153. Bessemer steel : 
Tin-plate bars, £4 23. 6d. to £4 53,; Siemens, £4 5s, to £47s. 6d. 
Tin-plates: Makers’ quotations for Bessemer steel cokes, 10s, 64. 
to 103. 9d.; Siemens, 103, 94. to 1ls.; ternes per double box, 28 
by 20, 193, 192, 6d. to 22%. 6d.; best charcoal, 133, 6d, to 14s, 
Block tin is at £65 5s. to £65 7s. 6d. 

It will be seen that at last a move has taken place in prices, 
but tin-plate makers say it scarcely covers the advance in raw 
materials, and higher quotations are certain. This buyers appear 
now to admit. Owing to non-arrival of tonnage last week, exports 
of tin-plates were small as compared with make, receipts from 
works being 72,417 boxes, shipments 40,946 boxes. Stocks in 
Swansea now stand at 171,386 boxes. In the Newport district 
work is brisk, this week large consignments were sent to Swansea 
for shipment. In the Llanelly district the proprietor of the Morfa 
has been interviewed, but states that he cannot cee his way to 
restart the work, ‘‘ He was not prepared to carry on the works at 
a loss.” All the other works at Llanelly are now going on briskly, 
thongh there is still a degree cf friction. At Briton Ferry a!! the 
mills are now doing good work. The intense heat last week told 
in some quarters, some of the men having to give up fora little 
time. The make of hematite pig iron at Briton Ferry last week 
was good as regards quantity and quality, and prices have been 
advanced to 493, f.o.b. i 
Swansea prices for iron ore are: Tafna, 1ls.; Rubio, 11s, 34. to 
lls. 6d., ex ship, cash thirty days. Pitwood, 17s. 6d. per ton into 
trucks, 

Kelsall, Newport, imported this week from Poti 2000 tons man- 
ganese ore for Blaina and Pyle Co. 

The Taff Vale directors met on Tuesday, and are understood to 
have discussed the fitters’ dispute at the West Yard, and will not 
interfere with present affairs. 7 
One of the subjects under discussion in financial circles of late is 
a rumour that the Great Western Railway Seaweny will try and 
acquire the Taff Vale Railway, and there is a belief current 
that the next batch of parliamentary notices will bea startling one. 
The newspaper train of the Great Western has been accelerated 
to Wales by alittle over an hour. One of the new engines made 
its appearance this week, the Charles Saunders, and is one of 
three most powerful in the possession of the company. It was 
built at Swindon six months ago, from the designs of Mr, William 
Dean, M.I.C.E. It has two pairs of 7ft. coupled driving wheels, 
the front part of the engine being mounted on the bogie principle, 
with two pairs of wheels coupled. It has a 20in. cylinders, 26in. 
stroke, and the boiler is pressed to 160lb, The tender, which is 
mounted on six wheels, is fitted with a tank capable of holding 
3000 gallons of water and four tons of coal. ’ 
Considerable improvements are promised in connection with the 
Great Western Railway at Swansea, in regard to tipping accom- 


Messrs. Foster Brown and Darouny Isaac bave becn appoj 
arbitrators by the Sliding Scale Coneaiiion on the May ps aeger 
the Lady Wirdsor Colliery, but, having investigated the matter 
failed to agree. A proposal—fortunately not carried—was made 
by some of the men at the colliery that notice should be given to 
be out on a 

serious explosion, injuring several men, occurred near 
Port, Llanelly, on Saturday, on board the steamer Westbure 
which was laden with 266 tons of anthracite coa’, It appears that 
the men went down to trim the coal, when a violent explosion of 
coal gas took place. One of the men is not expected to survive, 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


A FAIR business has been done this week in the iron and allied 
trades ; prospects are encoureging, and the tendency of prices ig 
upwards in nearly all departments. 

Oa the Silesian iron market a satisfactory business has been done, 
both in pig and manufactured iron, and there is altogether a firm 
tone prevailing. The majority of the works have secured employ- 
ment for several months wa | 

In Austria-Hungary the development of the iron trade still 
leaves much to be desired. d is slow, especially in the pig 
iron department ; for manufactured iron a tolerably fair inquiry 
was reported last week, but in all branches its production continues 
to exceed consumption, and prices are low. In the railway depart- 
ment a regular activity has been going on, and prospects for 
further employment are fairly good, some pretty large orders for 
railway requirements having recently been placed with local firms, 

The French iron business is showing rather unfavourablefeatures : 
the works and mills, as a rule, are but moderately occupied and 
demand is slow, especially in the Haute-Marne district. In Paris 
a comparatively firm tone prevails, but, generally, the prices 
= are below official quotations, and naturally leave little or no 
profit. 

There has been more business doing on the Belgian iron market 
last week than for many weeks past, and although prices have, 
hitherto, remained low, with but little prospect of improvement in 
the near fature, the amount of orders coming in has decidedly 
increased, and there is, consequently, a slightly better feeling to be 
perceived in the different departments of the iron industry. Ths 
plate mills are likely to be well engaged for some time ahead, a 
number of rather heavy orders holding out. 

From the Rhenish-Westphalian iron market continuous reports 
are coming in of the improvement in trade. Demand is strong in 
all departments, and although for larger contracts the former low 
quotations have still to be accepted, there has been more firmness, 
and even a slight advance reported where orders for immediate 
delivery are concerned. In theiron ore trade an increasing activity 
has been noticeable upon the week ; the syndicate for the sale of 
Siegerland iron ore has disposed of the total output till January, 
and there is talk of an advance in quotations for further deliveries, 
Up to date M.7 to 7°40 p.t. is quoted for spathose iron ore, 
roasted ditto fetching M. 10 to 10°60 p.t., net at mines; calcined 
iron ore fetches M. 11 to 12°50 p.t.; while for Nassau red iron ore, 
50 p.c. contents, M. 9 p.t. is paid. Luxembarg-Lorraine minette 
remains in quiet request, ising M. 2°40, 2°60, and 3°20 p.t., 
at mines, A brisk business is done on the pig iron market, 
demand having further increased upon the week. In a number of 
cases the orders booked are reaching up to March of next year, so 
that regular employment is secured for a considerable time ahead. 
The iron works of the Siegerland are reported to have booked 
heavy orders for America ; 10,000 tons have already been sent to 
Rotterdam, while the remaining lot will be shipped in a day or 
two. The inquiries received amounted to 25,000 to 30,000 tons. 
Stocks are decreasing, and an upward tendency in quotations has 
been genorally reported. The price paid last week for spiegeleisen, 
10 to 12 p.c. grade, is M. 50 p.t. ; forge pig No. 1, M. 43 to 44 p.t. 
and higher; No. 3, M. 42 p.t.; hematite M. 63 p.t.; foundry 
pig No. 1, M. 63 to 65 p.t.; No. 3, M, 54 to 66 p.t. Basic, M. 48 
p.t. German Bessemer, M. 48 p.t. Luxemburg forge pig, 
M. 42 p.t. 

A lively demand is being experienced in the different depart- 
ments of the malleable iron trade, and prices are a trifle more firm 
than before. Bars have been in good request, both on home 
and on foreign account ; girders also continue to be tolerably well 
inquired for, although the activity in the building line is naturally 
slackening cff. Hoops are unaltered. The number of orders 
received at the plate mills may be corsidered as satisfactory, and 
better prices have been realised lately. 

Sheets continue to be briskly called for, and the condition of 
prices is decidedly improving, buyers being compelled t» pay 
advanced rates if they wish their orders to be promptly 
executed. At the wire mills an increasing activity has been 
noticeable, and a rise of M. 5 p.t. has been agreed upon at a late 
meeting of the leading mill owners. Avery poor business is doing 
in tubes, and the lowest possible prices are being realised. Con- 
cerning the employment of machine and wagon factcries, nothirg 
new or interestirg can be reported. 

Latest list quotations per ton at works are es under :—Good 
merchant bars, M. 1C0 to 103; anglee, M. 110 ; girders, M. 83 to 
88 ; hoops, M. 105 to 107; billets in basic and Bessemer, M. 75 to 
76; heavy plates for hoilermaking purposes, M. 140 to 150; tank 
ditto, M. 125 to 1380; steel plates, M. 115 to 120; tank ditto, 
M. 110 to 113; sheete, M. 180 to 140; iron wire rods, common 
quality, M. 115 to 125; drawn wire in iron or steel, M. 95 to 100; 
wire nails, M. 113 to 115; rivet iron, M. 130; rivets, M. 150; 
complete sets of wheels and axles, M. 270 to 280; axles, M. 2(0; 
steel tires, M. 195 to 200 ; steel rails. M. 108 to 110; steel sleepers, 
M. 106; fish-plates, M. 112 to 120; light section rails, M. 95 
to 100. 

The number of boiler Germany has been, according 
to statistical stat , bly higher in 1894 than in 
previous years, no less than thirty-five explosions having taken 
place, against ten in 1893, eighteen in 1892, ten in the year 1891, 
and fifteen, on an average, during the seventeen previous years. 
The explosions in last year caused the death of twelve persons, 
while twenty-two received injuries. In spite of the frequent 
explosions, the number of injured persons has not been so very 
large, for, on an average, thirty-eight persons were injured per 
annum during the seventeen years previous to 1891, and all this in 
spite of strict Government supervision. 
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THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE UPON-TYNE 
ASSOCIATION OF STUDENTS —Mr. Charles Hawksley, Member cf 
the Council of the Institution of Civil Eogineers, has kindly invited 
the members of the Association to visit the Whittle Dene works cf 
the Newcastle Water Company, on Friday, October 4th. The 
following are the arrangements for the visit:—Leave Newcastle 
Central Station by 1.20 p.m, train for Wylam, Walk to Wylam 
pumping station and inspect sand washing. Leave Wylam at 
2.40 p.m. by tramway, and reach filter beds at Whittle Dene at 
about 3 p.m. Inspect construction of filter beds, stone dressing 
machinery, and gauge-house until 4.30. Visit reservoirs and 
return by tram at 5.30 p.m. Leave Wylam by 6.13 train for 
Newcastle, and proceed at once to the Station Hotel, where, at the 
invitation of Mr, Hawkesley, members who have taken part in the 








the Glasgow district the demand for steam coal has ratherimproved, 





modation and sidings at the various docks, 





visit will dine, 
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THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


Tue attendance on Change to-day was an aver- 

eone, A moderate demand for steam coal pre- 
yailed, but no improvement was reported in prices, 
The house coal shipments have been good, and 
rices continue as last quoted. A healthier tone 
existed in the tin-plate market, and there is an 
upward tendency in prices. There were good 
inquiries for iron and steel, and prices are ad- 
yancing. The coal shipments have not been quite 
so large for the week as we might have desired, 
but stems with some firms are quite fall, and pos- 
sibly the coming week will make up for last 
week’s shortcomings. The large steamer Kaisow 
belonging to the China Mutual Steam Navigation 
Company (Messrs. Mordey Jones and Co. being 
the local agents), sailed from here on Saturday 
last for Penang, Shanghai, Singapore, Hong 
Kong, and other Chinese ports, with a general 
cargo, The favourable treatment which has been 
meted out to these st s has induced their 
owners making the port continually a place of 
all. A sister boat is due here shortly. 

As usual a large ope | of iron ore has been 
imported. The river and ship-repairing trades 
have been brisk. The principal imports were 
10,458 tons of iron ore, 2200 tons of manganese 
ore, 1692 tons of pitwood, 6250 sacks of grain, 450 
tons of pig iron, and 1560 loads of deals. Besides 
coal, flour, railway passenger coaches, goods 
wagons, and large quantities of rails, tin-plates 
and flour were the principal exports, 

Prices ruling on ’Change were as follows:— 
Coal: Best steam, 8s. 3d. to 8s, 9d.; seconds, 
7s, 9d. to 8s.; house coal, best, 103.; dock 
screening, 43. 9d.; colliery, smail, 4s, 3d.; smiths’ 
coal, 6s. 6d.; patent fuel, 103. 6d. Pig iron: 
Scotch warrants, 47s. 5d.; hematite warrants, 
493, 4d., f.o.b, Cumberland. Middlesbrough, 
No, 3, 383. 5d.; prompt Middlesbrough hematite, 
463, 44d. Iron ore: Rubio, 11s, 6d. to 11s, 9d.; 
Tafna, lls. Steel rails, heavy sections, £4 53.; 
light sections, £410s, Tin-plate bars, £4 22. 6d.; 
Siemens tin-plate bars, best, £4 7s. 6d., all de- 
livered in the district, cash less 24 per cent. 
Tin-plates : Bessemer steel coke, 103. to 103. 3d.; 
Siemens coke finish, 10s, 3d. to 103, 6d.; ternes, 
per double box, 28 by 20 c., 193, to 22s, Pit- 
wood, 163. 3d. to 16s, 6d. London Exchange 
telegram: Copper, £46 15s.; Straits tin, £66. 
Freights steady. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 26th. 


So far, the steel makers have derived the 
greatest benefit from improving conditions. In 
other channels business is better and prices higher, 
but there is not that intensity of demand that 
has resulted in the overselling of furnaces and 
mills for months, Forge iron is active at 12 dols, 
Prices advanced 50 cents on Southern iron at 
delivery points, Plate iron is a notch higher. 
Bars a little lower. Rails firm and active. 
Stractural mills are booking orders this week for 
December delivery. Throughout the West great 
activity maintains iron and steel quotations at the 
highest points reached. Commercial conditions 
are all favourable. Boiler shop3, shipyards, 
engine works, and implement factories are accu- 
mulating orders, and all are purchasing material 
to cover. Crop conditions are discounted, and 
great activity prevails at all distributing centres. 
The anxiety over advancing prices has in part 
subsided, as it is believed there will be very little 
importing done outside of blast furnace stock. 
This phenomenal condition of the iron trade may 
continue until the opening of spring, but present 
production calls for an enlarging demand from 
railroad quarters. Coal mining is on the increase. 
The wage workers, except in two or three locali- 
ties, have sensibly settled down to work. 








LAUNCHES AND TRIAL TRIPS. 


Ear y on the 27th September, the tug Prompt, 
constructed by Messrs. Wm. Simons and Co., 
Limited, to the order of the Crown Agents for 
the Colonies, was launched complete from their 
works at Renfrew. The vessel had steam up when 
taking the water, and a preliminary trial of the 
engines took place afterwards. The vessel has 
been constructed under the direction of Messrs. 
Coode, Son, and Matthews, C.E., Westminster, 
Mr. Wilson Wingate being the superintending 
engineer, 

_The trial trip of the fine steel screw steamer 
Kirkstall, which has just been built by Messrs, 
William Gray and Company, and engined by the 
Central Marine Engine Works, took place off 
Hartlepool on Friday, September 27th. This 
boat, whose launch we reported a few weeks ago, 
has been built to the order of Mr. Stephen W. 
Farness, of Baltic-chambers, West Hartlepool. 
Her dimensions are as follows :—Length, 275ft. ; 
breadth, 37ft. Gin. ; depth, 18ft. 6in.; to the 
highest class at Lloyd’s, and with all the appli- 
ances fitted by Messrs. Gray and Company in 
steamers of this class for trading in shallow 
waters, as reported on the occasion of the launch. 
The engines are 19in., 30}in., and 5lin. diameter 
by 36in. stroke, with two large steel boilers at 
160 Ib. pressure, The machinery is also fitted with 
Messrs, Kitching and Smith’s improved stern 
tube arrangements, Mudd’s patent evaporator, 
Kitching’s patent lubricator, and the new triple 
automatic telegraph of Messrs. Mechan and Sons’ 
make. The vessel left the docks early in the 
morning and adjusted compasses, after which a 
party of friends of the owner and builders pro- 
ceeded on board, and a successful run was made 
as far as Seaham Harbour and back, the engines 
working, as is customary with those of the Central 
Marine build, perfectly smoothly, and giving every 
satisfaction to Mr. Farness and his friends, a 
a of nearly 11 knots being maintained. At 
- @ luncheon which was partaken of on board, 
gene J. E, Murrell presided, representing the 

uilders. The toast of ‘Success to the Kirkstall,” 
and to Mr, Stephen Furness’ new enterprise as a 
shipowner, was duly honoured. Mr. J. E. Guthe, 
Rev. Walton Armstrong, and Mr, J. F. Kitchin 
under whose superintendence the ship ond 





machinery have been constructed—were amongst 
those present. Mr, James Lindsay, of the Central 
Marine Works, representing the engine builders. 
After landing the party, the vessel proceeded to 
Jarrow to load for her first voyage. 

In our recent report of the trial trip of the s.e. 
Argo, we mentioned that a sister vessel, the s,s. 
Aries,was then under the sheer-legs at the Central 
Marine Eogine Works receiving her machinery. 
This vessel has now been completed, and recently 
went on her trial trip off Hartlepool Bay. 
These vessels are of a special shallow draught type, 
the designs for which have received much atten- 
tion at the shipbuilding department of Messrs, 
William Gray and Company during the past year 
or two, with the result that there is now a con- 
siderable demand for repetitions of these vessels; 
and the enterprise and foresight of the well- 
known local firm of Messrs, Rickinson, Sons, and 
Company, is well exemplified in their having 
secured for their fleet two of these most modern 
steamers. The engines are of the triple expansion 
type, and were built at the Central Marine Engine 
Works of William Gray and Company; their 
cylindersare 24in. , 38in., and 64in, in diameter, with 
a piston stroke of 42in, The boiler pressure is 1601b. 
per square incb, and there are two exception- 
ally large boilers capable of providing steam at 
the full boiler pressure under all probable condi- 
tions of working. The vessel made her trial trip 
in a light condition, having only ber bunker coal 
and ballast water on board. The machinery ran 
entirely without hitch or trouble of any kind, and 
withéut the application of water to any of the 
bearings. The handiness of the machinery in its 
raady response to the orders of the engine-room 
telegraph from the bridge was particularly notice- 
able, and this is a feature that cannot be over- 
rated in large steamers which have to navigate 
narrow channels and rivers. The vessel and her 
machinery have been constracted under the 
personal supervision of Mr, Chas. E, Smith, the 
superintendent for Messrs. Rickinson, Sons, and 
Company, who was himself present at the trial trip, 
and expressed much satisfaction with the work. 
The engine builders were represented by Mr. T. 
Mudd, and the vessel is under the command of 
Captain Disney, who recently took away for the 
same owners the s.s, Arion when she was new. 
Immediately on the conclusion of the compass 
adjusting and other preliminary work, the vessel 
proceeded to Blyth to take in her first cargo, 
making a speed of 11} knots along the coast on 
this her maiden trip, Like the s,s. Argo she is 
fitted with Mr, Kitching’s patent lubricator, and 
Messrs. Kitching and Smith’s improved stern tube 
arrangements. There is also one of Mr. Mudd’s 
well-known feed-water evaporators, and the 
engines are also fitted with the triple automatic 
telegraph, a comparatively new departure in 
engine-room telegraphs, that is now being 
regularly fitted to all the vessels engined at the 
Central Engine Works on account of the absolute 
security it offers against the possibility of an engi- 
neer driving his engines in the opposite way to that 
in which they are intended to go, and from which 
cause so many serious accidents have from time 
to time occurred. 








ELECTRICITY APPLIED TO AGRI- 
CULTURAL PURPOSES.* 


Durtnc the summer of 1894 an electric 
power installation for agricultural purposes was 
erected by Messrs. Ganzand Co, on a large estate 
at Jaispitz, Moravia, and the degree of success 
and economy achieved thereby is thought by the 
author to be worthy of note. The source of elec- 
trical energy is a large steam saw-mill at one end 
of the estate. About 30-horse power of the total 
output of the stsam plant is reserved for the elec- 
tric power transmission, a generator of this capa- 
city being erected in the mill. The electric 
current is taken thence along two circuits, each 
about three miles long, in directions almost at 
right angles. One of these circuits is taken 
to a flour-mill and dairy, with a branch circuit to 
a neighbouring farm; the second main circuit 
goes direct to another farm. The genorativg 
dynamo at the power-house is of the continuous- 
current type, giving 25 ampéres at a pressure of 
620 volts, and is provided with an automatic 
pressure-regulator acting in conjunction with a 
sensitive engine-governor. At the dairy is placed 
a 10-horse power electric motor driving two cen- 
trifugal separators, a pump, and various other 
appliances ; it also serves to operate an adjacent 
flour-mill to great advantage, for owing to a 
somewhat limited supply of water the latter could 
previously only be run by water-power for a very 
short period in each year. 

Each of the farms is provided with a 12-horse 
power motor mounted on a four-wheeled horse 
wagon so as to be portable and readily used for 
thrashing corn at different points on the farm. 
Bare copper wires overhead are employed for the 
circuits on the fields, with sliding flexible con- 
tacts; the motor-equipped wagons may thus 
travel along the entire length of overbead con- 
ductor to different points where the corn is 
gathered together into vast heaps for thrashing. 
The current used at the dairy when at full load 
averages about 8 amperes, and the flour-mill 
requires as much more. The current taken by 
the thrashing machine varies from 10 ampéres 
for pease, beans, and other leguminous products, 
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Application for Letters Patent. 
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name address of the communicating party are 
printed in italics. 
18th September, 1895. 
17,395. Paper Cotter, D. Smith, Wigan. 
17,396. ArrixtsG Hanpies to Brusues, E. A. and A, 
Hodgson, Manchester. 
17,397. StorpeRs for Jars, E. A. Matthias and W. H. 
Harrison, Ormskirk. 
17,398. Corkscrews and like Toos, E. H. Braidwood, 


** 
* 


gow. 
17,399. Maxine Wee s for Caps, A. C. Arter, Canter- 


ury. 
17,400. Permanent Way, J. T. Wood and J. A. Brodie, 


London. 

17,403. A New Steam Trap, J. Yates and R. Bowden, 
Manchester. 

17,404. The Paonnoroocium, L. Dreschi, London. 


17,405. Hany Woot Work Neepie, C. A. Larck, 
London. 

17,406. Teacninc Mvcsicat Noration, C. Shipley, 
London. 

17,407. CoLLApsIBLE Cualrs or Seats, G. W. B. Crees, 
London 


17,408. Sappes for Cycies, T. A. Wethered, London. 
17,409. Paper Corr Protectors, &., F. C. Watts, 

Lond 
17,410. 


ndon. 

17,411. Penci, Cases or Hotpers, H. L. Symonds, 
London. 

17,412. Retarnstinc Wispsw Buinp Corps, R. L. 
Hickes, London. 

17,418. Recovery of Tix from Tix Sxacs, H. Bailey, 


on. 
MawvuracturE of Gorr Batis, D. Allport, 


London. 
17,414. Saraty LetreR-Box DaaweR, W. J. Pawson, 
mdon. 
17,415. Reveasine and Atracuine Boats, J. C. Robin- 
son, London. 
17,416. ComprnaTion Writina Desk, R. F. White, 
London. 
17,417. PHARMACEUTICAL Compounbs, H. E. Newton.— 
(Farbenfabriben vormals Friedrich Bayer and (0., 


Germany.) 
17,418. Matcu Boxes, H. A. Maddock and A. Reading, 


London. 

17,419. Kwos3 for Insertion in Carppoarp, B. E. 
Edwards, London. 

17,420. Brake for RUBBER-TIRED WHEELS, E. M. 
Turner. London. 

17,421. Heatinc Burtpixcs, H. H. Lake.—(F. A. 
Mager, United States.) 

17,422. Cricket Bats, A. Burrows, London. 

17,423. Toor BrusuEs, C. E. Flemming, London. 

17,424. Stamp Batrerizs, R. H. Lapage and G. W. 
Hick, London. 

5. Borer Furnaces, Galloways, Ld., and H. 
Foster, London. 

17,426. Prorective Cases for Watcues, W. P. Thomp- 
son.—(The Nurnberger Celluloidwaarenfabrik Wolf 
and Co., Germany ) 

17,427. Revotvinc Storm Doors, W. P. Thompson.— 
(W. W. Ife, United States.) 

17,428. SpeED MeasuReER for Muves, W. P. Thompson. 
—(A. Koechlin, Germany ) 

17,429. Arm Banpacg, 8. Strauss, Liverpool. 

17,430. Maxine, &c, Evectric Circuits, R. Belfield, 
London. 

17,431. Topacco P:iprs, H. Cohen, Liverpool. 

17,432. Borers of HEATING APPARATUS, 
Poidevin, London. 

17,483. Propuction of Brock Ice, P. A. Schwérer and 
A. Chaix, London. 

17,434. Screwine Devices, C. J. Dales, London. 

17,485. Sewerace System, C. H. Quech and A. W. 
Walter, London. 

17,436. THERMO-ELECTRICAL GENERATORS, H. B. Cox, 
London. 

17,437. Lasts for Boots, W. L. Wise.—(C. F. B. Sikne, 
Switzerland.) 

17,488. AscerTarntnc the Ipentity of Persons, A. 
Garnier, London. 

17,439. Heets for Boors and Suoxs, A. E. Moore, 
London. 

17,440. Hat Pris, J. A. Davidson, London. 

17,441. Removat of Mist, H. Maas and P. F. Claussen, 
London. 

17,442. Evecraic Resistances, L, B. Stevens, London. 

17,443. Breakinc Frsrovus Stacks, H. Wolff and H. 
Dede, London. 

17,444. Wire Fencine, H. A. and J. H. Denman, 
London. 

7,445. Dountinc Fasrics, A. Monforts and E, Her- 
berts, London. 

17,446. TinntnG Meta Prates, E. Trubshaw and W. 
Dummer, London. 

17,447. Speep Inpicators, P. Jacquin, London. 


19th September, 1895. 


17,448. PHotocrRapHic Caance Boxes, W. R. Baker, 
Wallington. 

17,449. Marn’s Fancy Satmon Fty, G. Main, London. 

17,450. Cycte Sapptes, J. B. Brooks, Birmingham. 

17,451. Pweumatic Tires for Cycle WHEELS, U. Ward, 


FP. Le 


birmingham. 

17,452. EXPANDING PROPELLER fur VessELs, W. Wallace, 
Edinburgh. 

17,453. PaotograpHic Macuines, P. Mushet, 


Glasgow. 
17,454. Macuines for Mixina Doven, D. E. Thomson, 


gow. 
17,455. The up to date Hyarenic CistTern, H. E. Evans, 


17,456. Goveanine Steam Enoines, H. Wood and E. 
C. Holden, Manchester. 

17,457. Governinc SteaM Enoine3, H. Wood and E. C. 
Holden, Manchester. 

17,458. Fastener for Winpow Sasags, T. Wilson, 
Liverpool. 

17,459. MecuanicaL Toy, J. Webster and J. T. Wood- 
house, Sheffield. 

17,460. Motive F..urp Enornes, R. Wallwork and L. P. 
Perkius, Manchester. 

17,461. Saucepans, R. Gough, London. 

17,462. CycLe Pepat SHoe Cup, T. L. Mitchelmore, 


+h +, 
Sout 





to 14 or 16 ampéres for corn. The main cond 
tors are of electrolytic copper, with a diameter of 
fin., mounted on insulators fixed to wooden 
posts, On the same posts are erected telephone 
wires, by means of which the generating station 
and motor stations can communicate with each 
other. The portable wagon motors, after the 
harvesting period is over, are employed in pump- 
ing or other purposes, and one of them finds 
useful occupation, when required, in a distillery 
on the estate. Since the steam plant at the 
generating station uses up the sawdust and 
waste wood as fuel, the cost per unit of elec- 
tricity is little or nothing, so that the entire 
electric power service is operated at very small 
outlay compared with what would be incurred 
by steam thrashing machines of the ordinary 
type, or fixed steam plant in the dairy and mill. 

Two engravings from photographs of the 
motor wagons and thrashing plant, with a sketch 
map of the circuits, accompany the article. 
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17,463. PERFORATED Bricks or Brocks, A. Bodley, 
London. 
17,464. Picktnc Mecuantso for Looms, G. J. Whitaker, 


17,465. Seatincs for Carrs, R. Shaw and J. Shaw, 
Sheffield. 

17,466. Carp SuurrcrrR, D. Bragg, Carlisle. 

17,467. Fountain Sprine Jet, R. and G. Harding, 
London. 

17,468. Brake for Revotvine Boprss, J. G. A. Kitchen, 
Manchester. 

17,469. Money Box, W. Snelgrove and R. F. Goyne, 
Birmingham. 

17,470. Brakes for Psrumatic-TIRED WHEELS, T. 
Denham, Halifax. 

17,471. ANGLE PiateEs, 8. J. Currah and G, N. Mathews, 
Bristol. 

ig re 8 ManvractureE of Gas, J. H. Lyon, Malvern 
Link. 

17,473. Hyprometers for Maxine C per, E. Samson, 
London. 

17,474. SrpHon Botries and Ser1zocene3, 8. Taylor, 
Manchester. 

17,475. ManuractureE of SuutTLe Tonauss, 0, A. Carr, 
Manchester. 

17,476. Ink Writ, J. Clark, Clay Cross, 





17,477. Screw, R. L. Williams, Chester. 

17,478. BepsrgaD, J. Braun, don. 

17,479. Execraic Pusues for Doors, C. P. J. Fitzsimon, 

rumcondra. 

17,480. Hyprostatic Evnerne, C. Stimpson, London. 

17,481. Evecrrouizss, R. Best, London. 

17,482. Drawine and Ro.iwG Wire, D. Hitchen, 
London. 

17,483. Boors and SHor3 for Cycure, A, E. Evans, 
Birmingbam. 

17,484. Bato Borter Protector, G. Chambers, Ley- 
tonstone. 

17,485. VeLocivepgs, L. Papenfus, London. 

17,486. Toz Cuips for CycLe Pepars, G. Townsend, 
London. 

17,487. CycLe Brake}, M. G. Lloyd, London. 

17,488. Poriryine and Firterine Water, J.T. Norman, 


mdon. 

17,489. SHeeT Merat Roorino, G. Ewart and F. J. D. 
Hiillinghorst, London. 

17,490. Scissor SHARPENER, J. Dawson, Glasgow. 

17.491. Frrecrates for Forcep Dravuout, P. C. Hom- 
burg, Barmen, Germany. 

17,492. Spice Pec and Sypnon, T. G. Craddcck, 
London. 

17,493. Batt Bearines, E. G. Brewer and T. W. 
Rogers, London. 

17,494. ArracHinc Door Kyogs to Sprnpies, B. R. 
Gypson, Londun. 

17,495. Heatina AppaRAtos, V. I. Feeny.—(H. W. Johns 
Manufacturing Company, United States.) 

17,496. Yeast Manuracture, H. Elion, London. 

17,497. Maxine Rosks, E. G. Verkade, sen., and E. G. 
Verkade, jun., London. 

17,498. SeL¥-aDsusTiInG Tre Fastevyer, S. E. R. Halle- 
well, London. 

17,499. Coms Detivery Apparatus, E. J. Brandt, 
London. 

17,500. Cortiss VaLve Gear, Galloways, Ld, and J. 
H. Beckwith, London. 

. Recorpine Scores at Gorr, &c., H. V. Pears, 

mdon. 

17,502. ORNAMENTING VeLveT, A. Wiesel, L. Girard, 
and J. Brunier, London. 

17,503. Kngapinc Macuines, J. B. Laffont and M. 
Chauvin, London. 

17,504. Faciuiratine the Use of Guass-paper, R. 
Milsom, London. 

17,505. Evecrropes, C. Hoepfner, London. 

17,506. MeTaL Puncainc Macutives, H. H. Lake.— 
(Cousin and Alder, Switzerland.) 

17,507. Erecrric Cases, J. Graizier, London. 

17,508. Sap Hooks, L. A. Walker and C. 8. Mitchell, 


London. 

17,509. Cycte Sappie, J. Hancock and J. G. Willis, 
London. 

17,510. Etectric Current Meters, R. Hacking and 
G. Brand, London. 

17,511. TeLescoric Toses, A. Wrench, London. 

17,512. Feepinc Water-TuBe Borers, N. Tverskoy, 
London. 

17,513. Construction of WATER-TUBE Borers, N. 
Tverskoy, London. 

17,514. Incanpescent Lamps, W. Quaadt, London. 

17,515. Doe and Povu.tiry Biscurts, E. and W. Dixon, 
London. 

17,516. Brtt1akp Cuxs or the like, J. A. Inchboard, 
Loi 


on. 
17,517. MepictnaL Wasues and Lorions, E. L. Griffin, 


London. 

17,518. Srups for Fastenrne Surirts, M. de Suarez, 
London. 

17,519. Samet and Cotiar Srups, L. Walton and T. 
Crouch, London. 

17,520. Lemon £queEzers, N. T. Macferron, London. 

17,521. Puzzies, N. T. Macferron, London. 

17,522. Propucine Rotary Motion, W. T. Read 
ndon. 
17,523. Macuines for Maxine Stonzwarg, V. V. C. 

ansen, London. 
17,524. Sargty Hook, J. Kirkley, London. 
17,525. ManuracturE of BLeacHine Liguip, C. Kell- 
rer, London. 
17,526. ExecrricaL Transrormers, A. F. Berry, 


ndon. 
ag Boot and Sor Fastrenrncs, H. B. Wallis, 
mdon. 

17,528. ELecTROo-PLaTinG, A. F. B. Gomess, London. 

17,529. Arc Lamps, B. J. B. Mills.—(A. P. Hopkins, 
United States ) 

7,530. ARTIFICIAL TEETH, C. O. Jiiterbock.—(P. Sorge, 
Germany ) 

17,531. Nose Baas, A. W. Tooley, London. 

17,532. Two-saw Cuuck, A. P. Bauer, London. 

17,533. Lamp Support, H. Gardner.—(The Society 
Francaise de L’ Heliogene, France.) 

17,5384. Scare Frames, J. A. Rae, London. 

17,535. Currinc Rusk Bons, E. G. Verkade, sen., and 
E. G. Verkade, jun., London. 

17,536. Serrinc Saws, W. P. Thompson.—(P. Tom- 
marchi, Italy.) 

17,537. Cooxina Pans, W. P. Thompson.—({7. Matti- 
anda, Italy ) 

17,538. CLorHEs Martens or Horses, G. A. Hitzfeld, 
Live 

17,539. HypravuLtic Percussion Borer, P. Gasc, 
Liverpool. 

17,540. Inpicatinc Seats, A. J. Boult.—(J. Schmidt 
Germany.) 


20th September, 1895. 


17,541. Art Carps and Booxtets, J. J. H. Caley, 
Lincola. 

17,542. RemovaB_e Top Roitez Bort, A. O'Connell, 
Ireland. 

17,543. SecF actinc LusricatTors for SHarts, 8. Lumb, 
Halifax. 

17,544. ConnecTinG Braces to Trousers, H. Brooke, 
Halifax. 

17,545. WaTER-cLoseT Basins, H. Sutcliffe, Halifax. 

17,546. Pocket Pen, F. F. D. Feltoe and P. C. Payne, 
Birmingham. 

17,547. Epee Sxiver, H. Towlson, Hull. 

. Courting and MouLpINe Apparatus, W. H. 
Percy, Bristol. 

17,549. OperaTinc the B2axKes of Cycies, BE. Reese, 
Manchester. 

17,550. SELF-DRIVING CrRcULAR Bavsu, T. H. Westley, 
Manchester. 

17,551. Rovinc Frames, J. McQueen and J. Turner, 
Manchester. 

17,552. Dirnect-actixe Pumprne Enornes, 8. Clarke, 


Leeds. 
17,553. Locking Notas, R. Turnbull, Newcastle on 


'yne, 

17,554. Facttitatixe the Wasuine of Detpn, E. M. 
Farrel, Dublin. 

17,555. Boarps for Burtpinc Barracks, R. Michel, 


Germany. 
17,556. Rac Tearme Macnine3, T. W. Harding, 
Leeds. 
17,557. Waste TeaRinc Macuines, T. W. Harding, 
Leeds. 
17,558. Cements, J. H Meikle and J. H. Meikle, jun., 
Ww 


G p 
17,559. Firtrses for Sash Wrinpows, J. Preston, 
asgow . 
17,560. A New Fire Encore, E. Hoyle, Todmorden. 
17,561. Butkaeap Doors, W. Mace and T. Elcoate, 
Jarrow-on-Tyne. 
17,562. CONCENTRATED Fravourina Matrer, A. E, 
Fearnley, London. 
17,563. MANUFACTORE of CHarn Guarps, E. Lycett, 
Birmingham. 
17,564. PoRTABLE PLEASURE WHEEL, F. J. Burrell, 
London. 
17,565. Heatine Bortpines, R. Hansom, London. 
17,566. Letrer Boxes for Szcurine the Contents, J. 
G. Galley, London. 
17,567. Trace Fastentnes, B. 8. Weston and H. 8. 
Wilton, London. 
17,568. MeTHop of Propucine Peat Caarcoat, C. Rose, 
mdon, 
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17,569. Firrine Hanpies to Teapots, H. J.T. Greaves 


ndaon. 
7,570. A Rockinc Cnar-a-Banc, W. Whitaker, 
London. 
17,571. Wrest Pin Pirce for Pranorortes, A. G, 
Browne, London. 
17,572. CLrorues Rack, J. C. Roberston, Glasgow. 
17,573. Execrrotysis, G. Poore, London. 
17.574. Nozzie Recucators, A. Chavanne, London. 
17,575, Sairts, I. Bittmann, London. 
17 576. Switcues, C. D. Abel.—(B Lange, Germany.) 
17.577. Feep Wartsr Suppty, u. G. P. de Laval, 
London. 
17,578. Corrin Hanpues, C. A. Rotlason and A. J. 
Bonehill, London. 
17,579. InFLaTaBLe Lire Bet, C. E. Haege, London. 
17,580. Fire Arms, A. Cei, London. 
17,581. Dupztcate Waist Boarp, H. Mitchell, Liver- 


001, 

17,582. Propucine Degsians upon Stet Diss, H. Lyon, 
Manchester. 

17,583. Sprrrr, R. Haddan.—{J. V. Klee, Holland.) 

17,584. Wneecs and Axes, J. C. Fell.—(/. Davis, 
Australia.) 

17,585. A. NEw 
London. 

17,586. Rest for Cycies, D. C. Davies and E. Morgan, 
London. 

17 587. Actomatic Lamp ExtrscuisHer, J. R. Parker, 
London. 

17,588. Construction of Wrxpow Sasues, T. Blackwell, 
London. 

17,589. TrRaveLtuinac Bacs, A. Hess and J. Davis, 
London. 

17,590. Baap, G. A. Clowes, M. P. Hatschek, and L. 
Briant, London. 

17,591. AupiBLE Sienas, H. E. Newton.—(D. P. Heap, 
United States ) 

17.592. Cycxes, J. Monteith, London. 

17,593. Dati Guimes, D. H. Korfmaun, jun, 
London. 

17,594. Coat Curtine Apparatus, H. Korfmann, jun., 
and H. Prein, London. 

17,595. SmaLu Arms, G. V. Fosbery, London. 

17,596. Sawprinc Rartway Rarxs, A. T. Weinz, F. F. 
Baumann, L. 4., and J. A. Weis, London. 
7 597. Fotvinc Boxes, J. P. Robertson and E. C. 
Powell, London. 

17,598. Cork PuLuers, W. Polatsikh, London. 

17,599. ManuractuRInG Rounp Boxegs, J. J. Meyen- 
dresch, London. 

17,600. Pxeumatic Trres, 8. Lee, London. 

17,691. Cory ConTROLLED Apparatus, C. Berzdorf, 
London. 

17,602. Lacins of Foorsatts, W. Howard. London. 

17 603. Evecrric Batrrrie3, M. M. Bair, London 

17,60t. FE3toonep Burnp3, A. J. Shingleton, 
London. 

17.695. Stent for Frre Arm3, A. G. Carlson, Londoa. 

17,606 Keres for Sarminc Yacuts, J. Coleman and 
D. Heggfe, London. 

17,607. Caypiesticks, J. Bearj, London. 

17,608 Toys, W. J. Parkes, London. 

17,609. Sresve Lryxs, R. Fincham, London. 


D:recTion Prate, H. Buckley, 
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17,610. Cass for Carns, C. E. Hunter, London. 

17,611. Uriiistne Waste Propvucts, J. Bradbury, Man- 
chester. 

17 612. Cyc_e Scp2ort and Guarp, A. E. Studd, West 
Brighton. 

17,613. Gaverne Contexts of Breer Casxs, A. Salmon, 
Bristol. 

17,614 Trres of Waeers, L. R. Laurence and W. 
Moulder, London. 

17,615. Foorsatt Boot, 8S. Smith and W. Frost, 
Worcester. 

17,616. AUTOMATICALLY ‘Ti1LTING Casks, J. Cunliffe, 
Manchester. 

17.617. Topacco Pregr3, T. Ashmore, Liverpool. 

17,618. AppiTions t>2 Macainery, W. T. Leyshon. 
Birmingham. 

17,619. Pitayine the Game of Cae33, A. A. Hely, 
London. 

17.620. Pezztg, J. J. Allen, Bradford 

17,621. Countrnc Macaines, E. Hollanders, C. J. 
Leather, and T Taylr, Portsmouth. 

17,622. Horsze Tramcars, T. Elcoate, Jarrow-on- 
Tyne. 

7,623 Beartsa Cups in Brackets, 8. J. Rose, 
Witney 

17,624. SrEtL, J. Brierley and J. C. Kay, Stockton-on- 


‘ees. 
17,625. Crcte Rounpapout, H. Manton, Stockton-on- 
ees. 

17,626. Mancracturine Pivuc Taps, 8. G. Mason, Bir- 
mingham. 

17,627. Antiratction Merat, P. R J. Willis.—(7 W. 
Smith, United States ) 

17 628. Brickmakinc Macutyery, D. A. Murdoch, 


Belfast. 

17,629. WHEEL Baakes, J. G. A. Kitchen, Man- 
chester. 

17,630. Removine Snow, R. Aubault and L. Rolland, 
Mauchester. 

17,631. Micropaones, L. M. Guyomard, Manchester. 

17,632. PHozPpHoREsCceNT MaTeriacs, W. C. Horne and 
T. Bolas, London. 

17,638. Mancracture of Rotiers, J. Oliver, Man- 
chester. 

17,634. INcanDEscznT ELecTRIC Lamps, W. H. Soulby, 
Rochdale. 

17,635. OpeRaTInG the Ssurrre Box, B. Smith, 
Glasgow. 

17,63¢. Loom Dossrtrs, T. J. Crossley, Manchester. 

17,637. Decoratinc Sourraces, C. A. Allison.—( The 
Marquetelle Mosaic Company, United States ) 

17,638. Construction of O1t Cans, T. F. Braime, 


Leeds. 

17,639. Az? Dye3, O. Imray —(The Farbweke vormals 
Meister, “ucius, and B, ining, Germany.) 

17,640. Brrumtnovs Sup3stances, W. Briggs London. 

17,641. TrRawt Nats for Fisntsc Porposes, S. Shep- 
herd, London. 

17,642. CoLourinc Martrers, J. Imray.—(la Société 
Anonyme des Matieres Colorantes et Produits Chimiques 
de St. Denis, France.) 

17,648. Baakes for Cyczs, G. 
London. 

17 644. Lamp Carmneys, J. Inwald, London. 

17,645. ADVERTI2EMENT SHeEzts, E. Lemberger, 
London. 

17,646. Securina the Doors of Horsts, B. Wright, 
Loudon. 

17,647. Frntsnin} Kwitrep Goons, H. Ashwell, 
London. 

17,648. Poriryinc Suwace Errivenrs, E. E. Scruby, 
London. 

17,649. Manumot.ve Veuictes, R, Edgar, jun., 
Glaszow. 

— HeaTino Vaporisers, E. L. Burne, Guild- 

ord. 

17,651. Arm Heatinc Apparatus, 8. C. Davidson, 
London. 

17,652. FLoatine Buriprna, C. G. Rodeck, Berlin. 

17,653. AuTomaTic Station Inpicator, 8. A. Bhise, 
Bombay. 

17,654. ApprTioss to Cycte Arr Pomps, H. E. Hobbs, 
London. 

17.655. Seconpary Barreates, B. M. Drake and J. M. 
Gorham, Westminster. 

17,656. Contact Switcues, B. M. Drake and J. M. 
Gorham, London. 

17,557. Cycigs, E. Ellis, London. 

17.658. €QquaRe SHaPepD Bace:, 
London. 

17,659. CHANGE Gear for Crcies, J. Johnson, London. 
17,660. CoLour'NG Matters, B. Wilcox.—(The Badiscke 
Anilin and Soda Fabrik, Germany ) 
17,661. ADJusTABLE Wrevycu, W. P. 

(Hauser and Co., Switzerland.) 
eee for Curttrne Coat, G. J. Robins, 
mdon; 


and J. Townzsin, 


F. G, Fricker, 


Thompson,— 





17,663. Securinc Boats on Boarp Suip, C. J. F. de’ 
Yos, London. 
a Iron, H. and H. J. Warrington, 


ndon. 

17,665. Propucine a CorRENT of Heatep Arr, G. W. 
Sall, London. 

17,666. Toor Bau: HEs,C E. Flemming, London. 

17,667. Limeuiont Apparatus, F, Fowler.—(A. S. 
Fowler, Cape Colony.) 

17,668. Cycies, R. Grilli, London. 

17,669. ManuracturRE of Paster Boarps, E. C. Smith, 
London. 

17,670. Gas Burners. J. Cayrol, London. 

17,671. INK Pots, L. Kréczer, London. 

17,672. Firoorrne Cramps, J. Hampton, London. 


23rd September, 1895. 


17,673. TREAD ATTACHMENTS of Boots, R. R. Maddison, 
Barnsley. 

17,674. AuromMatic MouLpED Batioon, R. D. Kay, 
Manchester. 

17,675. Scarrotp Bracket, E. J. Becker, Manchester. 

17,676. INTERNaL ComBusTION Enarngs, A. Harcourt, 
London. 

17,677. Kineroscope Apparatus, R. W. Paul, London. 

17 678. Water Srorace CisTerN, B. Rhodes, London. 

17.679. Macuines for Borriine Begrs, J. Fletcher and 
Ryder and Co , London. 

17,680. Water cLosets, &c, 8. B. Chantrill, Bir- 
mingham. 

17,681. Merar Poutsn, E. T. Mingins, Wakefield. 

17,682. Smoke Consumer, J. Elliott, Sheftield. 

17,683. AERIAL Macuines, B. F. 8. Baden- Powell, 
London. 

17,684. Stream Enornes, O. Abraham and H. Meisel, 
Berlin. 

17,685. Pyzumatic Atk Tose Metat Surexp, J. H. 
Ashton and T. Cog, Harrogate. 

17,686. INstRUMENT for MeasvRING Ditancss, J. W. 
Gillie, North Shields. 

17,687. Drivinc Gear, H. and H. W. Guthrie, Man- 
chester. 

17,688. Pronctess Buckies, F. G. Mason, Bir- 
mingham. 

17,639. SieNcrLs, A. C. Thomson, jun.. Glasgow. 

17.690. ManuractTure of Cigarettes, F. L. Rovedino, 
London. 

17,691. Tires of Cvcies, W. H. Sewell, Glasgow. 

17,692. Woven Fasaics, J. Wright, Keighley. 

17,693. Lapres’ Daress-SKIRT WAISTBAND, &c., J. E. 
Harris, Birkenhead. 

17,694. Battoon Toy, W. H. Jackson, Liverpool 

17.695. GALVANISED IRON SHEDS, T. D. Pearson, Wolver- 
hampton. 

17,696. Sextants, G. W. Marsden, Liverpool. 

17,697. Stereoscopges, H. C. White. Manchester. 

17,698. Ste+m Cooker, A. M. Amos, Nottingham. 

17,699. Covertnc CARDBOARD Boxes, W. E. and J. 
Goss and A. Dawes, Kettering 

17 700. AppLicaTion of SprraL SPRINGS to PINCETTES, 
B. J. Maloney, Edinburgh. 

17,701. TaicycLtes. H. Curwen, Newcastle-on-Tyne. 

17.702. Packie for Gianps, &c., J. G. Galley and A. 
Stagg. London. 

17,703. Baackets for CatrLe Fittmnes, G. and M. 
Rollo, Liverpool. 

17,704. Castors for Cuarrs, W. Musselwhite and H. 
Simpkins, Bournemouth. 

17,705. Vent Peas for Beer Barres, R. Saunderson, 
Croydon. 

17,706. Bicycves, J. Simpson, Manchester. 

17,707. Macutnes for CRUsHING Oags, N. G. Kimberley, 
London. 

17.708. New Comprnation, W. White, London. 

17,709. Tippinc Wacons or Trotiays, G. Knowling, 
London. 

17,710. Boox-sHéLve3, J. Jeffrey, London. 

17,711. Action in Money Titis, W. Rooke, London. 

17,712. ATTacHABLE B:cycLe Support, J. Carpenter 
and W. H. Bell, London. 

17.713. Spanners, G. Meads, London. 

17,714. Motors, F. W. Pyle, C. W. Fasham, and G. W. 
Dalton, London. 

17,715. Heets for Bcots, A. J. Boult.—(4. Winkler, 
Germany.) 

17,716. Drivine of Moutti-cycies, C. T. Crowden, 
London. 

17,717. Grippers, 8. Betjemann, London. 

17,718. Hurpirs, T. W. Palmer, London. 

17,719. Betis, F. Greville, Birmingham. 

17,720. Batt Bearrnes, R. W. Smith, Birmingham. 

17,721. Vetocrpepe3, R W. Smith, Birmingham. 

17,722. WaTeR-TUubse SrgzamM Borress, E. Petersen, 


mdon. 
7,723. Comprixep Syrinag and Reservorr, H. Jahn, 


London. : 
REVERSIBLE ParacnutTe, W. H. Percival, 


London. 
17.726. Vatves for Hyprants and the like, H. Pilcher, 


London. 

17,727. Looms for Weavine. F. Pick, Londgn. 

17,728. L*quip Meters, A. Schroeder and J. Wehner, 
London. 

17,729. Stuppinc and Rovine Frames, W. Tatham, 
Manchester. 

17,730. Heatinc Casmpir, D. Sjéstrém. London. 

17,731. Distsrectinc Apparatus, D. Sjéstrim, 
London. 

17,732. TootH Bausues, C. E. Fiemming, London. 

17,733. Stups or CcGs for HorsesHoe:;, C. B. Filkin, 
London. 

17.734. ELecrrica, ALarM, H. Landergan and G. C. 
Grahame, London. 

17.735. Rerriorrators, C. H. Ward, G. Morris, and J. 
KI. Howell, London. 

17 736. Pires for Smokers, R. Burnet and J. T. Keys, 
London 

17,737. Conveyance of CaTTLe, J. W. White, London. 

17,738 Dye Storrs. H. E. Newton.—(Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 

17,739. APPARATUS for WASHING Potatoes, M. Beazeley, 
London. 

17.740. Arsuatine and Stampine Pius, F. T. Wenborn, 
London. 

17.741. Duration ¢f TeLEpHonic Conversations, R. 
V. Kerckhove, London. 

17,742. Sarety Frrrines for WATER-GAS GENERATORS, 
8. Cutler, London. 

17,743. Pozzue, P. E. Abell, London. 

17,744. Hees for Boots, H. M. Cl'ff, London. 

17,745. Execrrotytic Cretts, H. H. Lake. —(C. 
Hoepfaer, Germany.) 

17,746. Decomposina Catcium Canpipr, H. Gabe, 

mdon. 

17,747. Apparatu3 for Inrustna Tea, &c., J. Fell, 
London. 

17,748. Manuractore of ArtiFicirat TeetH, J. 8. 
Campbell, London. 

17.749. Mecuanism for Tran:MITTING Motion, G. 
Delannoy, London. 

17,750. Propuction of V. BRATION in the Human Bopy, 
J. Eichholz, London. 

17,751. Stoves, C. L. Hofmann, London. 

17,752. Leos of Birtiarp Tasies, J. Relf and J. 
Jenkins, London. 

17.753. A New Scissors 
London. 

17,754 Srups, C. Hughes, London. 

7,755. PLane Irons aud other Epce Toois, H. Wood- 
ford, London. 

17,756. Suppty Openinc with Oi Cans, T. Morton, 
Birmingham. 

— Rapip VerticaL SHoot, W. E. Pledge, Ash- 
ord. 


SwHappener, F. Rudd, 


24th September, 1895. 


17,758. Excectricat Cut-orr, M. E. Crowne and H. C. 
Fowler, London. 
17,759. MetHop of MANIFOLDING LET1ERS, S. Learoyd, 





mdon. 
¥7,7€0. Watkrne Strick, T. Wright, Nerthampton. 


17,761. KitcHEN Borter, T. Brown, Newcastle-on- 


Tyne. 

17,762. Fastentne Device, C. A. Allison.—(& C. Cary, 
United States ) 

17,763. Fasiznina Device, C. A. Allison.—(S. C. Cary, 


United States ) 
17,764. TYPE-wRITING Macaines, E. W. Hearn, 


ndon. 
17,765. Comisa Apparatus, J. J. D. Cleminson, 


mdon. 
17,766. Workine ALuminivum, J, Swinburne and A. A. 
le, London. 
17,767. CLips for Tsousers, W. Barwell and H. E. 
Aspinall, London. 
17,768. Guarps for use in Games, J. J. Eckert, Kent. 
17,769. ‘‘ Garrick” Hoop, F. S. Trevor-Garrick, Ring- 


wood, 

17,770. Sautties used in Looms, W. Dawson, Halifax. 

17,771. Grass Liquip Measurine Vessexs, G. Klein, 
Liverpool. 

17,772. A DovuBie-action Macuing, [J. Wills, jun., 
Redditch. 

a TELEPHONE Fittinos, E. M. Edelsten, Liv er- 


poo 

17,774. Trap Doors, H. B. Sle'gh, Liverpool. 

17,775. Lowgerine Apparatus, H. Searle, J. Swallow, 
and J. Whitelock, Leeds 

— Winvows, T. M. and A. H. Houghton, New- 
ury. 

17,777. Rotter and Brape Skate, H. Pecknold, 
Edinburgh. 

17,778. Pneumatic Tire Vatve Cap, R. Blacklock, 
Sunderland. 

17.779. Cornkina Macuine, W. Bratby, jun., and T. 
Kay, Manchester. 

—— — and Winpow Fasteninos, J. Peter, 

ve: . 

17,781. Footpat, 8. Williams, Oswestry. 

17,782. ApJosTaBLE Evectaic Diat Contacr, G. Wall, 
London. 

17.783. Linina Tues, C. A. Noll and J. H. R. Ward, 
Manchester. 

17,784 INFLatTiInc Preumatic Tires, A. Dunn, Lon- 
donderry. 

CENTRIFUGAL Macuines, F. Hugershoff, 
gow. 

17,786. Paint. R. A. Sloan.—(The Inch Non-Corrosive 

Metal Company. United States.) 


South Africa.) 

17,788. Etectro-motors, D. Clerk.—(H Lacy, L. F. 
Johnson, and W. J. Slacke, United States ) 

17,789. TorpEDoEs, D. Clerk.- (H. Lacy, L. F. Johnson, 
and W. J. Slacke, United States.) 

17,790. Evrecrro-macnere, D. Clerk.—(H. Lacy, L. 
F. Johnson, and W. J. Stacke, United States ) 

17,791. Dynamos. D. Clark.—(H. Lacy, L. F. Johnson, 
and W. J. Slacke, United States ) 

7 792. Wacon Srarters, C. J. Beeton, Br'ghton. 

17,793. Seracyina Wires, E. Clairmonte and D. E, 
Hipwell, London. 

17,794. Rotary Enatne, T. M. Kenney and C. Bullock, 


ndon. 
17.795. Incanpescent Gas Lamps, W. L. Voelker, 
Glasgow. 
17,796. Coat Conveyors. P. Simon, Glasgow. 
17,727. Cycte Savpie Cuiips, A. Hatton, Birming- 


ham. 
17,798. Support for Umprecuas, I. Storhouse, West- 


17,799. Metats, C.T J. Vautin, London 

17,800. Preumatic Tavusses, J. C. Biakely and 8. 
Moore, Belfast. 

17,801. SHear-BispING Harvesters, A. McGregor, 
Manchester. 

17,3802. SHeaF-BINDING Hakvesters, A. McGregor, 
Manchester. 

17,803. SianaLtinc on Rartway3, W. Sharp, Man- 
chester. 

17,804. ALVERTISEMEN® Saow-BILL Boarp, A. Gunn, 
London. 

17,805. Dust Cotircrors, R. Wilson, London. 

17,806. Closet and TorLeT Papers, F. Kent, London. 
7,807. Benpino Pipes, A. Biickel. London. 

17,808. APpLIaNce for CLosiInc a PLACKET HOLE, &c., 
E. Gumbinner, London. 

17,809. Wes Pristine Macu:nas, O. Imray.—(A. E 
Dowell, United States.) 

17,810. Drivinc - wHeEts for Cars, H. P. Holt, 
London. 

17,811. Bae Tre, L. W. Broadwell, London. 

17.812. Extraction of Preciovs Metats from their 
Ores, H. L. Sulman and H. F, Kirkpatrick-Picard, 
London. 

17.813. Extraction of Preciovs Merars from their 
Oae:, H. L. Sulman and H. F. Kirkpatrick-Picard, 


mdon. 

17,814. Freze-curntixc Apparatus, 8. A. Flower, 
London. 

17,815. Macuina for Untwistino and Pickine Ropes, 
8. A. Flower, London. 

17,816. Muzzies for Docs and other Animas, W. 
Harding, London, 

17,817. Tuses, J. G. Accles and P. L. Renouf, Bir- 
mingham. 

17,818. ComptneD Bortie and Drinkina-ves3EL, F. C. 
E. Boyle, Southend. 

17,819. Toot Hotpgers for Latues, &c., E. Flower, 
London, 

17,820 CycLe SappuE Support, A. J. Southey, Coln- 


roo 
17.821. Seconpary Batrerigs, F. King, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasctte, 


542,925. Macuinrs ror Dritiine Countersin«s, L. 
Churchill, Three Oaks, Mich.—Filed November 23rd, 
1894, 

Claim.—(1) A machine for drilling countersinks, 
provided with a drilling tool formed with a conical 




















cutting head, and a smooth non-cutting conical poiat 
extending from the apex of the said cutting head and 
forming a fulcrum for the too), substantially as shown 
and described: (2) In a machine for drilling counter- 
sinks, the combination with a supporting frame 
having a segraental shot; and a block fitted to slid# in 


said block, of a drill shaft mounted in the block 
carrying a tool having its lower end fulcrumed fn the 
hole to be countersunk, a drive shaft, a link having a 
universal joint connection with the drill shaft and 
drive shaft, and means for reciprocating the block in 
the slot of the supporting frame, substantially ag 
described. 


542,985, Lirrino Tonas, C. W. Bolsinger, 
Pa.—Filed May 8th, 1895. on, Shahan, 
Claim.—(1) Lifting tongs comprising a central fu!. 
crum plate, slidable gripping pins mounted therein 
and levers having cam faces arranged to contact with 
said pins, substantially as described. (2) Lifting 
tongs comprising a central fulcrum plate, haviny a 
recess to receive the body to be lifted and provided 


with holes on opposite sides of said recess, pins loosely 
mounted in said holes, and levers arranged to force 
said pins inwardly, substantially as described. (3) 
Lifting tongs comprising a central fulcrum plate, 
slidable pins mounted therein, levers arranged to con- 
tact with said pine, and means for preventing the 
ore movement of the levers, substantially as de- 
scribed. 


543,116. Gas Exoine Ionitrxc Apparatus, G. WW. 
Waltenbaugh, Sun Francisco, Cal.—Filed December 
17th, 1894. 

Claim.—(1) In a gas engine igniting apparatus, a 
pivoted electrode, inflexible or rigid in section, 
mounted on an adjustable hollow stem passing out 
through the walls of the cylinder, or the combustion 
chamber thereof ; a movable rod passing through the 
supporting stem, provided with a fiat face on its inner 
end bearing on a similar face on the electrode, so the 
latter will be elastically held in alignmer.t with the 
stem, substantially as described, (2) Ina gas engine 
igniting apparatus, a pivoted electrode of inflexible 
section, pivoted on a stem passing out throvgh the 
side of the engine cylinder, or the combustion chamber 
thereof ; a central rod therein, bearing on an electrode 
in the cylinder, and a spring at the outer end of the 
rod, the Jatter placed in a closed shell and removed 
from the engine cylinder, so as to not be affected by 


Z 
TT OO 














heat of the burning gases, in the manner substantially 
as described. (3) In gis engine igniting apparatus, a 
pivoted electrode within the cylinder, supported by a 
sliding stem, the latter supported and guided by a 
tapering insulated, shell and a nut to draw the shell 
outward in its conical seat, and thus clamp and con- 
fine insulating material at the sides and outer end of 
the conical shell, in the manner substantially as herein 
specified. (4) In gas engine igniting apparatus, a 
p voted electrode ; a supporting hollow stem moving 
in an insulated shell at one end, and in a hollow 
chamber or plug at the other end, the !atter adjustable 
with the hollow stem, and containing a spring con- 
necting to and operating or adjusting an electrode in 
the engine cylinder, in the manner substantislly 2s 
described. 


543,165. Expiosive Enaing, C. W. Weis, Brooklyn.— 
Filed October 19th, 1€94. 

Claim —(\) In an explosive engive, the combination 
with the cylinder having its forward end tightly 
closed, of a chamber communicating with the forward 
end of the cylinder, a valve controlling the communi- 
cation between the chamber and forward end of the 
cylinder, and means for operating said valve at succes- 
sive movements of the piston, whereby communica- 
tion is open to permit compression and subsequent 
expansion of the inclosed gases during certain move- 


moxts of tke pistor, and whereby said communication 
is closed during other movements of the piston to ho d 
the gases inclosed in the chamber under compression 
and to relieve the front of the piston of their pressure, 
substantially as shown and described. (2) In an 
engine, the combination with the cylinder having its 
end closed to permit of compression of the inclosed 
air or gases by the piston, of a closed chamber commu- 
nicating with the cylinder and adapted to receive 
lubricant, a pipe entering said chamber with its end 
below the surface of the lubricant therein and having 
its other end communicating with an opening into 
said cylinder, and two check valves in said pipe sepa- 
rated by. some distance from each other and both 
opening from said chamber, substantially as shows 
and described, 
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SOME REMARKABLE PERFORMANCES BY 
BRITISH LOCOMOTIVES. 
By CHARLES Rous-MaRTEN, 
No, II. 

WuaTrver may be thought of the economic merit of 

the Midland policy of expensively battling against the 

resistance of gravitation by “forcing the pace” uphill, 
while declining the full assistance of that force in running 
downhill, nobody can deny that the Midland engines do 
their part most admirably. Of their capacity as to mere 
speed on the less steep portions of the line, I have written 
before. But their general all-round work is equally note- 
worthy. The “singles” of both classes have achieved 
many striking feats, from the long list of which feats that 
came under my own notice I select a few specimens. 

Some of the best were done by the up Scotch express while 
that train ran without a stop from Leicester to London. 
This journey of 99} miles involved a loss of two minutes 
through slackening past Bedford, also the ascent of four 
heavy banks—one 16 miles long, mostly 1 in 200; the 
others shorter, but steeper, 1 in 120 to 1 in 182, 
With loads of 12 to 15 coaches, drawn by only one of 
the “single” engines, I have the following excellent 
records:—lh. 54min. 58s8ec., lh. 53min. 24 sec., 
1h. 52 min. 55 sec., 1h. 51 min. 39 sec., 1h. 49 min. 22 sec., 
1h. 47 min. 39sec. twice. But the best of all, and a per- 
formance which is seldom equalled and still more seldom 
surpassed, was achieved by one of the “ singles,” which, 
with a load of 134 coaches—according to the official esti- 
mate—started from Leicester, and passed Bedford, 
—494 miles—slackening to ten miles an hour, in 50 min. 
49sec., including the ascent of the three steep inclines 
known as the Kibworth, Desborough, and Irchester banks. 
Such a feat as this may fairly be left to speak for itself. 
Among others of a high order may be noted: Kettering 
to Nottingham—51} miles—in 58} min. net, with 17 
coaches; London to Nottingham—124 miles—in 2h. 
20 min. 53 sec. net with 12 coaches, in 2h. 17 min. 40sec. 
net with 10 coaches, and in 2h. 18min. 18 sec. running 
time with 144 coaches and a stop at Bedford; Kentish 
Town to Kettering—704 miles—in 76 min. 40 sec., with 
twelve coaches. 

Two peculiarly smart performances with light loads are 
worth quoting. One of the 7ft. din. singles left Notting- 
ham with five coaches, reached Kettering—51} miles, 
much uphill—in 55 min. 17 sec.; stopped, started again, 
passed Bedford—22} miles—in 22 min. 27 sec., including 
the ascent of the Irchester Bank of 1 in 120 and slackening 
to ten miles an hour approaching Bedford, and reached 
London in 77 min. 56 sec. from Kettering—72} miles—or 
in 2h. 18 min. 18 sec. runaing time from Nottingham— 
124 miles— including one stop and three slacks—Melton, 
Manton, and Bedford. And one of the 7{t. 6in. singles 
ran with four coaches from Liverpool to Stockport—37} 
miles—in 45 min. 16sec. travelling time, with four in- 
termediate stops which caused a loss of at least 8 min. 

Nor were the coupled engines behind-hand in the 
matter of good work. One of the 7ft. class, with 18}in. 
cylinders, took 20 coaches from Sheffield to Normanton 
—28} miles—in 33 min. 20 sec. net. Others with 1Sin., 
18}in., and 19in. cylinders respectively, and loads of 10, 
13, and 8 coaches, ran over the very heavy road from 
Marple to Leicester—78 miles, much of it 1 in 90 ascend- 
ing—in 944 min., 94} min., and 92} min. One of the 
same type took 11 coaches from Leicester to London 
in 1h, 52 min, 21 sec. net, and another ran from London 
to Kettering with 10 coaches in 79 min. 58 sec., passing 
Bedfordin 52 min. 40 sec. 

Of the class with 6{t. 9in. coupled wheels, one, assisted 
by a pilot to Hawes Junction, took 16 coaches from Carlisle 
to Keighley in 2 h. 2 sec. running time, with two interme- 
diate stops, involving a loss of 6min. Another took 15 
— from St. Pancras to Leicester in 1h. 52 min. 25sec. 
net, 

One of the 6ft. 6in. coupled class took 15 coaches 
from Skipton to Carlisle in 1 h. 46min. 41 sec. net, and 
with that load climbed the 15 mile bank of 1 in 100 or 
steeper, to Bleamoor, in 25 min. 9 sec. Two of the same 
class took 18 coaches from Hellifield to Carlisle— 
77 miles, including 15 miles of 1 in 100 up — in 
88 min. 41 sec., and ascended the 15 miles of 1 in 100 in 
exactly 21 min. 

The rebuilt 6ft. 8in. coupled engines cf the ‘ 800” 
class continued to do work quite as admirable as that 
which I recorded to their credit ten years ago. One 
started from Carlisle with a train of 12 coaches, and 
reached Hellifield—77 miles—in 92 min 38 sec., in spite 
of two minutes being lost by signal, and the first 48 miles 
being an almost continuous steep ascent, the last 12 miles 
averaging 1 in 100. The speed was maintained in a most 
remarkable manner up these heavy grades, never falling 
below 40 miles an hour up the 1 in 1C0, and rising at once 
to 45 when the grade eased to 1 in 162 and 1 in 215. 
Other fine runs by these splendid old engines were :— 
Sheflield to Trent—38} miles—in 50 min. 9 sec., with 
16 coaches, ascending the six miles of 1 in 100 to the 
Bradway tunnel unaided; Leicester to Chesterfield, with 
16 coaches, in 604 min.; and Chesterfield to Normanton, 
with 17 coaches, in 48} min. 

_ It is almost needless to say that the Great Northern 
Railway is not behindhand in furnishing specimens of 
good locomotive work. One has already been given in 
the present article. On that same occasion the engine 
referred to—an 8ft. single—took the load of 148 tons from 
Peterborough to Grantham—29 miles, of which there is 
an almost continuous ascent for the first 24 miles—in 
36 min. 9 sec., the speed never falling below 45 miles an 
hour up to the top of the bank of 1 in 178. Another of 
the 8ft. singles ran from King’s Cross to Grantham, with 
175 tons, in 2h. 0 min. 42 sec., in spite of two minutes’ 
loss by a slack for repairs, making the time virtually under 
1h. 59min. The same load was taken on by a 7ft. Tin. 
single to Doncaster—50} miles—in 52min. 2sec., the 
minimum speed up the Tuxford grade of 1 in 200 being 
52 miles an hour. A run of 83 min. 10 sec. from King’s 
Cross to Peterborough, starting and stopping, with one of 











the latter class of singles and a load of 120 tons, and 
another, with a similar engine, from Peterborough to 
Doncaster—79}? miles—with 140 tons, in 88 min. 57 sec. 
net, including the ascent of the long incline from Peter- 
borough, are also worth notice. 

Other excellent performances were :—King’s Cross to 
Grantham—105} miles—with 120 tons, in 1h. 54min. 
50 sec. net, and with 135 tons in 1 h. 56 min. 49 sec., the 
engines being an S8ft. lin. and a 7ft. Tin. single respectively; 
also Peterborough to Grantham — start to stop —in 
33 min. 8 sec. by an 8ft. engine with 120 tons. 

That very fast-timed train the 9.12 a.m. upon Mondays 
from Peterborough, which is given an average rate of 
55 miles an hour, has all its work cut out to keep time 
with its usual load, and is much impeded by signal 
slacks, due to the vast suburban traflic at this hour. 
One 8ft. engine, however, ran it 38 sec. under time with 
180 tons, and another did the run of 73} miles in 82} min. 
instead of the 80 allowed, having lost 5 min. by a signal 
stop and two slacks, the actual run being, therefore, 
equivalent to 774 min., which is very creditable consider- 
ing the gradients. 

With the other notable train, that leaving Grantham at 
4.18 p.m., which is timed at 54 miles per hour to London, 
a number of trials gave 1h. 52 min. to1h. 55 min. as the 
frequent time for the 105} miles—without allowing for loss 
of 2 min. by slack to 10 miles per hour through Peterborough 
—but in one case when there were three signal stops the 
running time was only 1h. 50 min. 17 sec., while the 
loss by three extra startings and stoppings was more 
than 6 min. The loads varied from 6 to 8 coaches. 

There is another remarkable train on the Great 
Northern, the up evening dining-car from Leeds, which 
has to run to London—186? miles—with five intermediate 
stops, occupying 14 min., in 3h. 50 min., or 3h. 36 min. 
travelling time. Much of the distance is on a rising 
gradient, including some long stretches of 1 in 100 and 1 
in 150, and the train is usually heavy. Some noteworthy 
performances were, Wakefield to Doncaster—19 miles 
63 chains—in 21 min. 49sec., with 155 tons and 7ft. Tin. 
single engines. Doncaster to Grantham—503 miles, much 
uphill—in 56 min. 19 sec., and Grantham to Peterborough 
—29 miles—in 30 min. 17 sec., with 8ft. lin. single engine. 
Also with same load and 7ft. 7in. single engine, Peter- 
borough to King’s Cross in $1 min. 27 sec. 

It will be observed that all these performances were by 
single engines, which as a rule carry onthe bulk of the 
Great Northern express work. In my experience the very 
fine 6ft. Tin. coupled engines, of which that railway 
possesses so large a number, have been rarely put on the 
fastest or heaviest expresses; consequently I have no 
special records of their work, but from some casual ex- 
periences I have every reason to believe them capable of 
running to time with the best trains on the line, although 
probably with less economy than the :ingle-wheel 
engines. 

Lacking the inducement of keen competition, the Great 
Eastern Railway does not call upon its locomotive depart- 
ment for such severe duty as the running of heavy ex- 
presses at average speeds of 50 to 55 miles an hour, which 
have to be dealt with on the other three main lines going 
from London northward, therefore noteworthy feats of 
speed-haulage are not to be looked for as of common 
occurrence. Mr. James Holden has carefully adjusted 
his fine engines to the work required of them, with very 
favourable results as regards economy. He has found 
his standard 7ft. coupled type, with cylinders 18 by 24, 
of which there are 100 at work, equal to all present re- 
quirements, and capable of hauling very heavy trains to 
time at the rates of speed presented by the time-book, the 
best for the main lines being London to Cambridge — 553 
miles—in 73 min; London to Parkeston Quay—69 miles— 
in 90 min.; London to Ipswich—69 miles—in 92 min., that 
is to say, at an average of 46 miles an hour or a little less. 
This speed is somewhat exceeded by the lighter trains on 
the jointline to York. My experience with these engines 
and trains was that of a number of evenly-meritorious 
performances. 

But Mr. Holden has built 21 express engines of another 
type. They are virtually identical with the coupled engines, 
save in having only a single pair of 7ft. driving wheels 
and a smaller pair of carrying trailing wheels, and in 
being fitted with the sand-blast. These engines, not- 
withstanding their smaller adhesion weight, appear to be 
practically as powerful as their coupled relatives—indeed, 
in my experience, their performances were distinctly 
superior. One of the newest single engines—‘ 1000” 
class—on the 1.20 Cromer express kept time to Ipswich 
with no fewer than 17 six-wheeled coaches, weighing 
12 to 13 tons each, in spite of having to contend with a 
very strong side-wind, which caused a loss of several 
minutes. It must be remembered that a bank of 1 in 70 
for about three-quarters of a mile had to be ascended 
directly after the start, and subsequently a long ascent 
extending for 15 miles had to be climbed, the last three 
miles being at 1 in 93to1in 84. Onthe same train, over 
this same road, with a similar load, another of these 
engines gained 5 min. 21 sec., making the journey to 
Ipswich in 86min. 39sec. This, too, was accomplished 
without ever exceeding a rate of 65 miles an hour down 
— gradients. It was undoubtedly very admirable 
work, 

Engines of the same class, with lighter loads, made the 
excellent runs of: Spalding to Lincoln, vid Sleaford and 
stopping there—40 miles—in 44 min. 12 sec.; Lincoln to 
Spalding direct—38} miles—in 42 min. 44 sec., with 120 
tons; and Ely to Cambridge—143 miles, mostly uphill or 
level, none downhill—in 16 min. 43 sec. 

As comparing the relative work done by engines 
identical in design and dimensions, save in the one 
having “single” driving wheels and the other being 
“coupled,” I may quote one pointed instance. I have 
already mentioned the good work performed by Mr. 
Holden’s 7ft. singles up the Brentwood bank. In one of 
the two cases cited a strong side wind had to be con- 
tended with. In that case the speed, with 17 coaches, 
fell to 25°7 miles an hour up the grade of 1in 84. In 








the other case, with a similar load, but in calm weather, 
the speed did not fall below 28°1. But with one of the 
coupled engines and the same load the speed went down 
to 18°8 up that steep bank, although only for a quarter 
of a mile, 20 miles an hour being otherwise maintained 
up the grade. Thus the “single” engine, with a sand- 
blast, had decidedly the better of it uphill, as against the 
coupled design. It is not often that one has an oppor- 
tunity of instituting so close a comparison in ordinary 
working. 

Coming now to the two lines which run mainly west- 
ward from London, one is struck with the singular diversity 
of locomotive practice, not merely between the Great 
Western and the London and South-Western railways, 
but also, though in a less degree, between the two main 
lines of the Great Western itself which diverge at Didcot, 
without taking into account the semi-main line which 
leaves the Western trunk line near Bristol and bifurcates 
after emerging from the Severn Tunnel. Thus the London- 
Exeter line of the Great Western is worked chiefly with 
Mr. Dean’s very fine new 7ft. Sin. single-wheel engines, 
of which 60 are built or building, and which have some 
19in., some 20in. cylinders, with 24in. stroke; but 
the London-Wolverhampton piece is worked mostly 
with 7ft. singles having cylinders some 18ia., some 
17in. in diameter, also with 24in. stroke. The 
coupled engines generally have 6ft. 6in. wheels, 24in. 
stroke, and 17in. to 17}in. cylinders. On the other hand, 
there are the four Armstrongs with 7ft. coupled wheels 
and cylinders 20in. and 26in., and two of the 7ft. singles 
—originally 7ft. 8in., Nos. 9 and 10—have also 26in. 
stroke. All have inside cylinders, and the majority out- 
side driving bearings, and 1601b. steam pressure. But 
on the South-Western the express traffic is run by engines 
having outside cylinders 19in. by 26in., 175 lb. steam 
pressure, inside driving bearings, and coupled wheels 
some 6ft. 7in., some 7ft. lin. diameter. Here is a very 
marked contrast. It must be borne in mind, however, 
that the Great Western is largely in a transition or experi- 
mental stage, so far as its London-Exeter working goes, 
less than three years having elapsed since a complete 
metamorphosis of the entire system was effected by the 
abolition of the broad gauge. Further, the processes of 
doubling or widening, and of replacing the old permanent 
way by the more modern system of bull-head rails and 
cross sleepers, which have been going on ever since the 
change, are not yet finally completed ; hence my obser- 
vations on the Great Western Railway must be deemed 
only of a partial and preliminary character, and by no 
means of an exhaustive nature. The necessity which has 
arisen of converting all the 7ft. Sin. six-wheeled tingle 
express engine first built into eight-wheeled bogie 
engines with 19in. instead of 20in. cylinders, has 
further accentuated the transitional or tentative cha- 
racter of the position hitherto. It will be interesting later 
to record the performances of the new Achilles and 
Armstrong classes of locomotive. 

Some very good work has, however, to be credited 
both to the Amazon and to the Sir Alexander classes of 
singles, the former having 7ft. 8in. wheels and 20in. by 
24in. cylinders; the latter 7ft. wheels and 18in. by 24in. 
cylinders. One of the 7ft. 8in. engines took a load of 150 
tons from Bristol to Exeter—75} miles—in 83} min. net, 
including the ascent unaided of the steep Wellington bank 
of 1 in 81, up which the speed never fell below 31 miles 
an hour. The ten miles’ climb from Taunton to the 
Whiteball summit occupied only 17} min. Taunton was 
passed in 48 min. from Bristol, and the 21 miles from 
Whiteball to Exeter were done in 21 min. 14 sec. 

Some very good results are obtained with the older 
classes of Great Western singles having 7it. drivers and 
cylinders 18in. by 24in., originally designed by the late 
Mr. Armstrong. One of these took a load of 150 tons 
from Exeter to Bristol, without stopping, in 86} min., 
ascending the bank to Whiteball—21 miles—in 27} min. 
Another took, unaided, 225 tons from Paddington to 
Oxford—63} miles—in 76 min., gaining two minutes on 
booked time. A third ran from Oxford to Birmingham— 
65 miles— with 175 tons, in 77} min., passing Leamington 
—424 miles—in 49 min. A fourth took 250 tons from 
Swindon to Paddington in 864 min. All these are remark- 
able performances for single-wheel engines having only 
92 6 lb. of tractive force for each pound of effective steam 
pressure. 

Few English railways, if any, have made such long 
strides in improvement of efficiency as has the London 
and South-Western during the past ten years. It is not 
so generally recognised as it deserves to be that this line 
has one of the best and fastest services in England, its 
merit being all the greater on account of the severe 
gradients over which it is carried and the heavy loads 
which are hauled by Mr. W. Adams’ splendid engines. 
It is not generally known, for instance, that the South- 
Western has an express run which is surpassed in speed 
by only two others in Great Britain—viz., at 54°3 miles 
an hour. This is beaten only by two runs on the Great 
Northern, and equalled by no other in the kingdom. 
There are several at over 50, and some still more praise- 
worthy at 48, with heavy loads over very steep gradients. 

The actual practice not only comes up to the paper 
promise, but often greatly excels it. For example, with 
one of the 7ft. lin. coupled engines—19in. cylinders—the 
run from Waterloo to Southampton West—79 miles— 
was done in 91} min. with 16 coaches; and the up 
run from Southampton to Vauxhall — 77? miles — in 
92} min., with a smaller load, in spite of the continuous 
trying climb for the first twenty-four miles; Waterloo to 
Salisbury — 834 miles—in 101 min. 57 sec., with 14 
coaches ; to Christchurch — 104 miles—with 13 coaches 
in 2 h. 6 min.; Basingstoke to Salisbury—35}. miles— 
with 18 coaches, in 394 min.; Salisbury to Wimbledon 
—76} miles — with 17 coaches, in 91} min.; the same 
with a lighter load, in 86? min.; Basingstoke to Woking 
—23}4 miles—with 19 coaches, in 26? min. Even more 
remarkable was the work of the newer engines, which 
are identical with the 7ft. lin. coupled, save in having 
driving wheels 6in. smaller, the cylinders, 19in. by 
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26in., and high steam pressure, 1751b., being the same. 
These engines performed most surprising feats with big 
loads on steep grades. One with a load of 230 tonsmade 
the very severe run from Exeter to Yeovil Junction— 
49 miles—in 65 min., maintaining a speed of 25 miles 
an hour with that heavy load up 1 in 80. Another took 
160 tons from Sherborne to Exeter—53} miles of heavy 
road—in 65} min.; another ran with a like weight from 
Exeter to Yeovil in 59} min. The run from Waterloo to 
Salisbury was made with 14 coaches, in 103} min.; from 
Salisbury to Wimbledon in 89} min., with 13 coaches ; 
Southampton to Vauxhall, with 17 coaches, in 93 min. 
Also one of Mr. Adams’ older make of 7ft. coupled 
engines took 11 coaches over the severe road from Sher- 
borne to Exeter in the quick time of 63} min. All these 
runs are from start to stop. They represent extremely 
fine locomotive work. 

When we come to the three lines running approximately 
south from London, a marked falling-off is met with in 
the character of the work promised in the timetables, 
average speeds of 40 to 47 miles an hour for the best 
trains taking the place of the 50 to 554 so often met with 
on the lines with which I have been dealing hitherto. 
Nor is the difference accounted for by either heavier loads 
or steeper gradients, except in a few isolated instances. 
Some highly meritorious specimens of what may be called 
the “ carthorse ” phase of locomotive work—the laborious 
dragging of heavy loads up hill—are often met with, but it 
is very seldom that any brilliant runs from start to stop are 
recorded, because the policy prevails of running slowly 
downhill and forcing the pace uphill without the aid of 
pilot engines. It will save space to take the three lines 
together. I have known the up Brighton express keep 
time with 26 vehicles, and to gain a minute with 23 coaches, 
the latter equal to a load of 276 tons; but then the time 
for the 50} miles was 70 min., and the road is very 
favourable. On the down journey the run was made 
in 62 min. with 190 tons, and in 63$ minutes with 
215 tons, and the 40 miles from Brighton to Croydon 
was covered in 49 min. 11 sec. with 150 tonsload; also 
the 50 miles from London to Lewes in 63 minutes, with 
17 coaches. All these were done by the late Mr. Stroudley’s 
Gladstone class of engine, having four 6ft. 6in. wheels 
coupled in front, and cylinders 18tin. by 26in. One 
of his 6ft. 6in. singles, with cylinders 17in. by 24in., took 
the Portsmouth express of 115 tons from London to 
Chichester—69 miles—in 86} min. On the South- 
Eastern one of Mr. J. Stirling’s fine engines, with 
7ft. coupled wheels, and cylinders 19in. by 26in., 
with the continental express of 210 tons from Cannon- 
street to Dover—75} miles—in 95} min, and another 
brought up the corresponding train in 99 min.; but all 
other runs were spoiled by signal checks. I have 
not yet had the opportunity of thoroughly examining the 
work done by the London, Chatham, and Dover. So far 
I have obtained no performances suitable to be classed 
with the others that I have recorded. Perhaps my best 
was Herne-hill to Dover—74 miles—by one of Mr. Kirt- 
ley’s newest 6ft. 6in. coupled bogie engines with 15 
coaches in 92 minutes. Possibly, later, I may have 
faller opportunities of observing the Chatham work, and 
with more favourable results. That Mr. Kirtley’s 
excellent engines are equal to all demands which can 
be made upon them I have no doubt at all, but their 
opportunities of distinguishing themselves seem few and 
far between. 

Turning now to the three great “ cross-country ” Eng- 
lish lines—the Manchester, Sheffield, and Lincolnshire, 
the North-Eastern, and the Lancashire and Yorkshire— 
I may say at once that as in the case just named I 
have not yet been able to make the full examination of 
their working that I hope to carry out at a future date. 
Each has given me some specimens of excellent work. 
Among these I may instance the following :—Manchester, 
Sheffield and Lincolnshire, Grantham to Retford in 334 
min. passing, and in 35 min. stopping ; in each case with 
one of Mr. Pollitt’s 6ft. 6in. coupled engines—cylinders 
18in. by 26in.—and loads of 115 to 120 tons; also with 
same engines and load, Grantham to Sheffield—57 miles— 
in 61 min. 52sec. On the North-Eastern, a coupled Wors- 
dell compound ran with 15 coaches from Berwick to Edin- 
burgh—57} miles—in 71 min.; and a single compound 
maintained 30 miles an hour up 1 in 100 with 16 
coaches. On the Lancashire and Yorkshire, one of 
Mr. Aspinall’s admirable 7ft. 3in. coupled engines— 
cylinders 19in. by 26in.—made the run from Liverpool to 
Manchester with 100 tons over a road much of which is 
1 in 80 up, in 41 min. 12 sec. Another of the same class 
did Southport to Salford—33} miles—in 39 minutes with 
200 tons. 

The Scottish lines also must at present be briefly 
treated. One notable experience on the Caledonian I 
have already dealt with. Another was a run from Car- 
stairs to Carlisle—734 miles—with 235 tons in 90} min, 
including two stoppages, some of the road being on a 
steep ascending gradient. The North British gave me 
no ‘remarkable performances.” The Glasgow and 
South-Western, however, furnished two of much merit. 
One of Mr. Manson’s new engines, with 6ft. 9in. coupled 
wheels, and cylinders 18}in. by 26in., took—with a pilot 
—the dining car train of 200 tons from Carlisle to Kil- 
marnock—914 miles—in 103 min. 29 sec., with a stop at 
Dumfries; and the return run with one engine and 160 
tons was made in 103 min. 32 sec., severe adverse 
grades having to be encountered during part of each 
journey. 

My remarks, incomplete though they are, have extended 
to a far greater length than I anticipated when I entered 
upon my task. But the records of British locomotive 
work actually accomplished and carefully noted cannot 
fail to be of much interest, in view of the important 
influence exercised by railways upon every phase of our 
modern life. 

It is not my intention at present to deduce any general 
principles from the facts now presented, but there is one 
reflection which has forced itself very powerfully upon 
me, as {i did during my inspection of ten years ago; and 





that is, the singular uniformity of excellence in the work 
done by extraordinarily different types of British loco- 
motives. These differ as widely as it is possible for such 
machines to differ; yet all, or almost all, seem to give 
results so good as apparently to leave little room for 
improvement. 

Another conclusion which seems inevitable is that, even 
in point of high speed, one type is virtually as effective as 
another. Practically, 6ft. 6in. coupled engines run as fast as 
Sft. lin. or 7ft. Tin. singles. On the other hand, the latter 
seem just as efficient in haulage, relatively to their tractive 
force, as are the coupled engines, notwithstandiug the 
larger adhesion of the latter. Indeed, in certain cases the 
coupled engines beat the singles in speed, and the singles 
beat the coupled in haulage. 

The philosophical conclusion appears to be that, so far, 
no one design or set of proportions has proved decisively 
superior to all others. So at least it seems to me. 

Note.—In the previous article, page 70, col. 1, the net 
time from Crewe to Rugby, with one “ President ” engine 
and 15 coaches, was, by a clerical error, misstated as 
88 minutes. It should have been 81 minutes. This 
would be observed by careful perusal of the context, but 
it is better not to leave an error on record.—C. R. M. 








WATER SUPPLY ON BOARD SHIP. 


Ir is impossible to over-estimate the importance of an 
abundant supply of drinking water on board steamers, 
especially those engaged in the passenger traffic or in the 
transport of troops. It has been found that the best 
method of obtaining this important requisite is by the 
evaporation of sea-water and the condensation of vapour in 
special distillers. That there are many types of distilling 
plant at work on the principal liners is a matter of common 
knowledge, but a description of a new and very effective 
apparatus will, no doubt, be of interest to our readers. 

This apparatus, which we illustrate on page 353, where the 
same letters indicate the same parts, differs entirely from 
all fresh-water producers hitherto constructed. It introduces 
& system which is original, interesting, and advantageous. 
As is well known, all ordinary vapour condensers consist of 
an arrangement of copper or brass pipes, which are kept 
cool by the sea-water being circulated around them, while the 
vapour passes through them. Such arrangements, from the 
heavy scale forming in them and other substances being 
deposited on the tubes, not only rob the circulating water of 
its cooling qualities, thereby lowering the efficiency of the 
apparatus, but at the same time increase the necessity for con- 
stant attention and cleaning, valuable time being sacrificed at 
each overhaul and in putting the several coils together again. 
To avoid these drawbacks—frequently experienced in tubular 
condensers—the apparatus we now describe has been con- 
structed on an entirely new principle. 

The distiller is formed by a number of plate elements, 
which are provided on both sides with channels cast of 
special form. Between the elements are placed thin tinned 
copper sheets, which shut off the channels of one element 
from those of the other. The channels of the different 
elements, both above and below the copper sheets, are 
connected by pockets, cast on one side of the elements, 
and by this means two entirely separate systems of channels 
are formed, and kept asunder by the copper sheets already 
mentioned. If one of these channels is fed from above with 
steam, and the other from underneath is supplied with cool- 
ing water, the steam, viz., the vapour from the evaporator, 
and the cooling water, arc moved along in perfect contact 
after the counter current system, and in such a manner that 
an extremely energetic exchange of heat takes place be- 
tween the two. In such transformation the highest effi- 
ciency is secured in a comparatively small apparatus, and a 
refrigeration of the condensate is thus obtained, which could 
not be secured in tubular condensers, The following data, 
which have been taken from practical working with the 
vapour at a pressure of 111b. per equare inch, demonstrates 
the merits of the apparatus :— 

(a) Cooling effect such that the difference between con- 
densed drinking water and the cooling water entering the 
apparatus was only 4 deg. Fah. (1) Capacity per square 
foot condenser surface, 80 gallons of drinking water per 24 
hours. (2) 100 gallons of drinking water per 24 hours are pro- 
duced, with a condenser weighing, with water added, 42 lb. 
(3) Quantity of cooling water, about eight times as much as 
the condensate. Final temperature of cooling water, 194 deg. 
Fah. (b) Cooling effect such that the difference between 
condensed drinking water and the cooling water entering the 
apparatus was 5 deg. Fah. (1) Capacity per square foot 
condenser surface, 134 gallons of drinking water per 
24 hours. (2) 100 gallons of drinking water are pro- 
duced per 24 hours, with a condenser weight of 27 Ib., con- 
tents of water included. (3) Quantity of cooling water, 
about eight times as much as the condensate. Final tem- 
perature of cooling water, 194 deg. Fah. 

The foregoing results, which have been taken from some of 
the largest installations, show clearly the efficiency of the 
apparatus. Theadvantages claimed for it over almost any other 
can be readily ascertained. It has been found impossible to 
obtain such effects in tubular condensers, and moreover, from 
the fact that in the plate distiller the water in circulation is 
constantly moving at a high velocity, the efficiency is easily 
maintained. Further, in comparing the weights of the 
different types with their efficiences, it is claimed that the 
plate system has the advantage in a most substantial manner. 
One of the most important, or what may be accepted as the 
most prominent feature in favour of the newly-introduced 
system, is the perfect aération of the vapour in its passage 
through the distiller. Owing to the violent process of con- 
densation, and the rapid cooling of the condensate, it is found 
that all the air which is evaporated out of the sea water, 
together with the vapour, is fully absorbed by the condensate, 
which is then produced as a clean cool liquid having all the 
qualities and ingredients of natural water, with a taste almost 
equal to that obtained froma spring or well. It now becomes 
@ question whether, if with even all the improvements pos- 
sible, the tubular distillers can compare with the ‘ Renown.” 
There is reason to believe that before long its adop- 
tion by the many large passenger steamship companies will 
become an established fact. Already it has been adopted in 
war vessels and Government transports. It has been intro- 
duced by the firm of Messrs. Maudslay, Sons, and Field, 
engineers, and is being constructed at their works at Lambeth. 





A glance at the following table should impress our readers 
of the high efficiency of the apparatus, when we notice that 


‘ 


the temperature of the drinking water produced is practi 

the same as that of the cooling water employed A oe 
tion, and the output in gallons compares most favourably 
with the size and weight of distiller required for the given 
quantities :— 











x aaa (une afi tte 
appa- Diameter. Height. Weight. pon Bg hoe agp between 
ratus. pee illed 
in. in. wt. Ib. {1° Fab. |1}° Fab.|2}° Fah. (2}° Fah, 

L 14 9 1 58 | 200 | 260 | 300 | g40 

Il. 184 12 2 85 840 | 500 50 | 600 

Il. 18} 194 5 0 | €80 | 1000 | 1100 | 1200 
IV. 234 28 10 © | 1200 | 1700 | 1900 | 2100 
v 28} $2 140 | 1800 | 2500 | 2600 | s100 








In conjunction with the ‘“ Renown” type of distiller is 
the evaporator for supplying vapour to the condenser and 
distiller. The object aimed atin this apparatus is the com- 
bining of efficiency with very light a t, also handiness, 
easy cleaning, and compactness. The special feature of the 
heating coil is the — of tube elements with oval 
cross section. These elements are arranged one above the 
other, and the steam passing through each alternate 
element produces most effective heating surface. More- 
over, the heating coils by their action are practically self- 
cleaning, and are so arranged in the water space as to 

revent any priming whatever taking place. In the general 
Tedaee of the evaporator the ordinary size of the heating 
coil is calculated to produce the terminal condensate of the 
heating steam at a temperature of about 212deg. Fah. It is 
often found convenient, however, to use this condensate for 
wasbing water, for cooking, or other culinary purposes, and 
as 212 deg. Fah. would be much too high, a special arrange- 
ment has been introduced whereby a cooling effect is obtained 
in the evaporator itself, and the temperature considerably 
reduced. Only a small addition to the height of the appa- 
ratus is required in this construction, and practical expe- 
rience and results have shown that the condensate, by this 
method, is cooled down to 104 deg. Fah., being the best 
temperature for the purposes mentioned. The distribution 
of the cooled condensate through the ship is effected in the 
simplest manner by the pressure of the heating steam enter- 
ing into the evaporator heating coils. 








THE FAILURE OF HIGH MASONRY DAMS. 
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At the on Sep 18th of the American Society of 
Civil Engineers, Past President William Worthen in the chair, Mr, 
John D, Van Buren read a paper on ‘‘ Notes on High Masonry 
Dams,” in which he advocated a triangular section, taking into 
consideration a water pressure on the base under full head, 

Io the discussion Mr. Edward Wegmann said that out of fifty- 
five high masonry dams only three have failed, namely, the Fuentes, 
Habra, and Bouzey dams; and in each case the failure is ascribed 
to faulty execution of the work, and not to faulty design. In the 
construction of the Faentes dam a pocket of bad material was met 
with in the foundations ; but instead of carrying the work down to 
solid rock, piling and a grillage were used. For several years the 
reservoir was not filled to its full height ; but when it was filled the 
pile foundation was crashed down, and the dam gave way, causing 
the loss of 600 lives, ‘The Habra dam was like a gigantic filter at 
first, so great was the leakage ; but it gradaally silted up and stood 
for eight yeara, when a flood came, which raised the water so that 
it flowed over the dam, being 13in. deep on the crest, and this 
great pressure cau3ed the —— and overturning of the dam, 
The only case in which actual sliding of the dam has occurred is 
that of the Bouzay dam, the construction of which was defective 
in many ways. 

As to Mr. Van Baren’s statements, that maconry dams could not 
be made water-tight, he said that the Sodom and Titicus dams are 
both tight, showing very little moisture on the face, and though 
the former has several springs in the foundation, these have been 
successfally sealed. As to the upward ges exerted by water 
in the body of a dam, he did not think that water passing ina 
capillary state through solid masonry could be considered as exert- 
ing fall hydrostatic pressure. There may be some extreme cases 
where such a eectionas proposed by Mr. Van Buren may beadvisable, 
but it cannot be ascepted as a general or typical section. Mr. 
Ridgeway said that in the corner of the Titicus dam, where cracks 
might be expected to occur, if at all, a well 5ft. by 8ft. was left 
in the masonry, but as only hair cracks had developed when the 
masonry had been carried up 100ft., the well was filled in and 
arched over, and the full section carried on aboveit. Mr. Worthen 
referred to the construction of num2rous low masonry dams built 
by him, which, he said, were not in the habit of going out. 

Mr. Lindenthal, after referring to the necessity of taking earth- 
quakes into consideration, suggested that heavy iron vertical rods 
connected by horizontal members should be built into and 
anchored into the masonry, forming a great net, so that the dam 
could not fail, except by giving out bodily. Mr. Skinner described 
a singular dam now being built in California, in which a thin sheet 
iron core is being used, so thin that the thickness of the plates 
is designated by ths Birmingham wire gauge. This sheet iron 
wall is coated with asphalt, and its ends are cemented into narrow 
slots cut in the rocky walls of the valley. Oa each side of the 
iron wall is a 24in. wall of concrete, outside of which again is a 
very large wall of dry masonry or riprap. Mr. Van Buren sug- 
gested that the best section to rasist overturning would have a 
vertical rear wall and a long flat slope for the upstream face, hori- 
zontal conical wells being formed in the masonry to reduce the 
amount of material required. He said his section was not a 
radical departure, instancing the Gileppe (Belgium), Vyrowy 
(Wales), and San Mateo (Ugted States) dams, though the two 
former ara in reversed position, with the steeper face on the up- 
stream instead of the downstream side. The second, however, is 
designed for an overflowdam. Mr. Parker, in a written discussion, 
referred to the fact that the question of cost must be considered, 
and that the engineer’s problem is to bine strength and safety 
with economy. The general opinion expressed in the oral discus- 
sion appeared to be that the assumption of an upward base pres- 
sure equal to the fall head of water in the reservoir was not war- 
ranted, and that the proposed section could only be considered 
as applicable under special conditions, 














Proposats for the construction of battleships Nos. 5 
and 6 are called for by the Secretary of the United States Navy, 
and are to be opened on November 30th, 1895. These will be two 
sea-going coast-defence battleships of about 10,000 tons displace- 
ment each. An average speed of 16 knots per hour for four 
successive hours must be developed with an air pressure in the fire- 
room not exceeding lin. of water. If only an average speed of 
15 knots is made, they will be pted atar d price, at the 
rate of 100,000 dols. per knot. If the — falls below 15 knots, the 
Secretary may or may not accept the ships, at a price agreed upon. 
All expenses of all trials prior to acceptance must be borne by the 
contractors, and there is no premium on speed over 16 knots. 











parts of the ships shall be of American manufacture, and they 
must be completed within three years, 
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THE UNITED STATES COMMERCE-DESTROYER 
COLUMBIA. . 


Wuutst the Columbia was in Southampton water we 
had an opportunity for inspecting her thoroughly from 
stem to stern. We have no hesitation in pronouncing 
her to be a disappointment in every sense of the word, 
except perhaps as regards speed ; but upon this point 
we must speak with the utmost diffidence. Weare aware 
that she is said to have attained, during her recent trials, 
&@ maximum speed of 25°30 knots per hour for a distance 
of eight knots; that a speed of 22°81 knots per hour is 
reported to have been maintained for four hours; 
and that her average speed from the Needles to Sandy 
Hook was 18°41 knots per hour. But the maximum 
speeds quoted are by log measurement, and hence un- 
trustworthy, and no data is given as to the tides or 
currents in which they were run. Moreover, previous to 
the departure of the Columbia for New York, after the 
Kiel demonstration, Captain Sumner had time and warn- 
ing suflicient to make extraordinary preparations for his 
voyage across the Atlantic, and had exceptional oppor- 
tunities for selecting the very best samples of coal that 
could be obtained at Southampton. Under ordinary cir- 
cumstances, and during previous long runs, the Columbia 
only attained a speedof 17 knots, with all three propellers 
working. 

She cannot be considered a success as a steady gun 
platform, or in regard to the comfort of her crew ina sea- 
way. Although she has bilge keels, each 134ft. long and 
2fs. deep, which, by the new scale of bilge keel surface 
pressures, must exercise an influence of many hundreds 
of tons when the vessel is rolling heavily—her captain 
admitted that she rolled, in a very moderate gale cff the 
United States, between 26 and 30 deg. from the vertical 
on either beam, and that her period of rolling was a very 
short one. But we were informed by another officer on 
board, that 30 deg. was too moderate an estimate, as it 
was occasionally 35 deg. This would give an arc of 
oscillation of 70 deg. Far too great an arc for the comfort 
of the crew, or for the casting loose of heavy guns. 
Captain Sumner thought that the excessive rolling was 
due to the fact of too much top hamper of boats and 
other gear being carried upon the centre line; that it 
should be winged out amidships, so as to lengthen her 
period of rolling. It had been proposed also to fill the 
cellular spaces along the edge of the armoured deck 
towards the waist of the vessel with anthracite coal, to 
remedy her liveliness. The fore and aft cellular spaces 
were already filled with cellulose. It must, however, be 
borne in mind that the Columbia has only a draughtof 223ft., 
on a displacement of 7475 tons, and that her co-efficient 
of fineness is *454 only of the solid rectangle. This ten- 
dency, then, towards the spoon-shaped form below the 
water-line, must, we should imagine, contribute to make 
her exceedingly tender in her stability; and her heavy 
armoured steel deck, 4in. thick, must, on so narrow a 
beam as 58ft., increase her liability to roll. 

The upper works and superstructure of the Columbia 
each contain tiers of cabins all around the sides of the 
ship. Those of the superstructure give it a heavy appear- 
ance, and, being beautifully lined throughout with pol- 
ished cedar wood, must be admirably adapted to secure 
a conflagration at the very shortest possible notice. 
These polished wood linings are found everywhere, even 
behind the bridge and around the chart rooms; and 
where the wood has been worn by being rubbed, there is 
a great absence of smartness. On the foremast is a 
crow’s nest top, which is fitted with a very ingenious 
electric signalling apparatus for use at night. A circular 
switch dial, with a handle and pointer that can be 
directed to any part of a most elaborate, though easily 
worked, code of signals engraved upon its face, is asso- 
ciated with a powerful current led up by cables to various 
salient points in the rigging of the foremast. At each 
point is a strong incandescent burner, connected with a 
separate indicator on the dial; hence it is easy, by an 
arrangement of these points in groups, to flash signals 
with the utmost rapidity, the handle of the dial merely 
being turned to each in succession. 

The Sin. rifled gun on board, of which calibre only one is 
carried, is of the United States 1894 pattern. The length 
is enormous—40 calibres. The breech gear is almost 
exactly like that of the large Canet guns which are 
worked by hand. It has a winch handle and spindle on 
the left side of the breech, and the breech-block hinges 
back on that side. The first few turns of the handle 
unscrew the breech, and the block then comes to the rear, 
after which it hinges over to the left. The action of the 
winch handle is horizontal, and not vertical, as is, we 
understand, the case with the main armament barbette 
guns of the Majestic. The threads of the breech screw 
only engage with the jacket of the gun. This is, of course, 
a fatal objection to it, and all recent designs in gunnery 
in this country have been specially contrived to secure 
the desired end of “ engagement ” throughout the whole 
material of the breech. The projectile is 250 lb. in weight. 
Three methods of firing are employed—electric, for which 
a modified Leclanché battery is used; percussion, in 
which a spiral spring acts upon a central striker, as in 
the Elswick quick-firing gun breech; and friction, for 
which an ordinary friction-tube is inserted into a bore in 
the centre of the breech-block. The gun can only be 
fired at intervals of three minutes. When this rate 
of firing is compared with that of the huge 12in. barbette 
guns of the Majestic—viz., each gun or pair of guns at 
intervals of 79 seconds—we feel that we have not much 
to learn from our cousins across the Atlantic in this con- 
nection. The gun shield has a circular roof and partial 
sides of stout steel. We were told that it is in contem- 
plation to increase the dimensions of the walls. This 
was obviously necessary, as at present the men at the 
breech and the ammunition men working the carriage 
of ammunition between the hoists and the breech of the 
gun are fully exposed. 

The 6in. breech-loading 8 of the Columbia are of 


handle and spindle, in the same way as in the 8in. gun, 
and they can be fired either by electricity or by a per- 
cussion primer. The running in and out of the 6-in. 
guns by hand is very nice and simple; it is effected by | 
: ieee spindle, working in the direction of the 

ide. 

The 4in. quick-firing gun appears to be a very | 
indifferent imitation of the Elswick 12-pounder quick- | 
firer in its breech-gear action. It has a long curved lever | 
with an upright handle upon it. This turns the breech 
screw in its initial movement, and afterwards withdraws 
it, the carrier hingeing round to the right. Here, how- 
ever, the likeness to the Elswick breech gear ends, for 
the whole principle upon which those guns are built has 
been neglected, and their most important feature omitted. 
There are not two sets of interrupted threads, and two | 
surfaces to the screw, but one, and the breech-block | 
is made very thin, so as to come away rapidly and freely. 
The breech-screw consequently only engages with the 
jacket of the gun, and actually closes against the rear end 
of the A tube. It looked as if it would blow right away 
with a heavy charge. This gun is not fitted with electric | 
firing gear. There appeared to be no shield or protection 
of any kind for the crews working these guns. 

The cocking arrangement for some of these guns was | 
very clever indeed. It consisted of an inclined shoulder 
upon the rear face of the breech, which engaged with a 
small projecting arm on the breech-block as the latter 
revolved for its sixth of a turn. This raised the striker 
automatically as the breech was opened. 

The United States 6-pounder looks, at the first glance, 
very like a Hotchkiss. But the breech-block is quite 
different ; it revolves on an axis passing through the 
lower part of the breech transversely. This axis is | 
actuated by a lever at the side, as in the Hotchkiss. 
After arriving at its upright position, thus closing the 
breech, the last motion of the lever forces the breech- 
block up into a series of concentric grooves in the upper 
part of the space behind the chamber. With these 
grooves, rings on the periphery of the breech-block cor- 
respond and engage. The grooves are splayed upon one 
side, so as to wedge themselves and seal the chamber 
tightly. This system we believe to be thoroughly sound 
and eminently deserving of consideration by our gunnery 
experts. 

The grouping of the four “smokestacks” of the 
Columbia is atrocious, and unworthy of the great naval 
architects of the United States. The forward one is close 
to the fore-bridge, and renders the between-decks in that 
part of the ship when under steam almost uninhabitable. 
The subdivision into water-tight compartments is most 
imperfect. One can step from one engine-room into 
another, from the port engines to the centre engines, and 
from them to the starboard engines, in a moment. There 
is no permanent isolation up to a certain height, as in 
vessels of the British Navy. One point in regard to these 
engine-rooms attracted our attention, however, and our 
admiration as well. The openings were covered with 
shell-proof hatches with steel cross-bars, like the floor of 
a furnace, only closer together. This would admit light 
and air in action, but would entirely prevent the splinters 
of a bursting shell making their way below. 

On the whole we see little in the new ‘‘ commerce 
destroyers” of the United States to warrant us in con- 
structing vessels of a similar class, for all their best points 
are equally to be found in our great mercantile liners, 
which can be made available at a tenth of the cost. 








6000-TON DEPOSITING DOCK FOR BARCELONA. 


Tue absence of docking accommodation of any sort in the 
port of Barcelona has given rise to a problem that has occu- 
pied the attention of the Harbour Board of that port for 
many years past, and the different schemes that have been 
proposed have been very numerous. A solution was, how- 
ever, at last arrived at by the decision to install one of Messrs. 
Clark and Standfield’s patent depositing docks, together with 














| with in the course of the day. 





| successtally working, and by the example which, originally 


erected at Nicolaieff, was later on removed to 
where it now lies. It may, however, be wale 
shortly describe the general principle. The depositing dock 
is a floating dock similar in shape to the well-known off-shore 
docks of the same firm, examples of which have been de- 
scribed and illustrated in our pages,* that is to say, it has 
only one vertical side, stability being obtained by attachin 
the dock by means of a parallel ruler attachment to a float 
ing outrigger. The pontoon, or body of the dock, instead of 
being a continuous box running the whole length of the dock 
is built up of separate pontoons in the shape of fingers prc. 
jecting from the single side. Similar fingers, but built up of 
piles, are erected along the foreshore, and when the vessel 
as been raised on the dock in the usual way, the whole 
dock, with the vessel, on it, is warped in to the grid, the 
fingers of the dock fitting between those of the grid. The 
dock is then lowered, when the vessel naturally remains 
deposited high and dry on the grid, the dock itself being then 
withdrawn, when it is ready to pick up other ships if 
required, 

it will be seen, therefore, that the construction cf each 
length of grid is equivalent to doubling the capacity of the 
dock, as the mere raising and depositing of the vessel is a 
short operation, and two or three vessels can easily be dealt 
Such a dock is spe- 
cially applicable to the port of Barcelona; first, because 
of the absence of tide, which enables the dock to deposit 
vessels at all hours; and secondly, because there being no 
dock of any kind at Barcelona, in spite of the enormous 
amount of shipping which yearly visits that port, there is 
far more work than any single dock could cope with, and 
indeed, the original project for dry or graving docks com- 
prised no less than three of these costly works, the cost of 
a single one of which would have been higher than that of 
the depositing dock. 

The present dock is to be constructed in three pieces, two 
of which are to be rigidly bolted together, and will in practice 
always work together, being only disconnected when it is re- 
quired to dock either of them for the purpose of getting at their 
under water portions, for it is an advantage of these one-sided 
types of docks that they can at any time with only the 
slightest preparation dock themselves, so that their under- 
water portions can be as carefully looked after as those of a 
ship. This power naturally allows the life of these structures 
to be indefinitely prolonged, and, indeed, if properly looked 
after, they may be considered as long-lived a form of structure 
as even a graving dock. The combined length of the two 
sections is sufficient to deal with ships up to about 300iIt. long, 
and their lifting power is sufficient to take vessels up toa 
dead weight of 4000 tons. The third section will generally work 
separately, being destined to deal with the small and 
numerous type of coasting craft, but it is so arranged that 
it can at the shortest notice be brought round and attached 
tothe firsttwo sections, forming adock of a lifting power of 6000 
tons, and capable of taking vessels up to 400ft. long. It is com- 
puted that this dock will more than suffice for the present type 
of craft that frequents this port, but at the same time it is a 

int in favour of this kind of dock, that if ever the size of 
vessels should increase beyond its capabilities, it is an 
extremely easy matter to construct further sections of any 
length, which can be built apart and then inserted in the 
existing dock without interrupting its functions beyond the 
few hours necessary to make the joints. 

The present dock is to be placed in @ sort of basin in the 
outer port of Barcelona, and the depositing stages will be 
placed along two sides of this basin, each row having a length 
of 650ft. The dock is to be moored in the middle [of the 
basin, and is in two sections, as described, placed back to 
back, with their ———- facing the grids. The grids them- 
selves will be of two forms of construction. Those facing 
the small section will be comparatively light, as they are 
intended to receive the smaller classes of vessels; but thore 
opposite to the double section will be of the strongest con- 
struction, and capable of receiving vessels up to a dead 
weight of 6000 tons. 

We give an end elevation of the dock, showing the general 
arrangements of the pumps, engines, and other parts. It 
will also be provided with its own hauling engines and gear 
for traversing the different sections either together or sepa- 
rately from their moorings to all parts of the depositing 
grids, the engine-power being sufficient to perform the whole 
operation of lowering the dock, lifting the vessel, and deposit- 
ing the same on the grid within a period of four hours. 








two lengths of depositing grid, for the acquisition of which a | 
public competition was opened last year. Three tenders were 
sent in, but things move slowly in Spain, and it was only 
during the past summer that the result of the competition 
was declared, the successful applicants being the firm of Clark 
and Standfield, Westminster, the original inventors of the 
system, working in conjunction with the firm of the Maquin- 
ista Terrestre et Maritime of Barcelona, it being one of the 
conditions of the competition that the dock itself should be 
constructed in Spain. 

The system of floating depositing docks is now well known 
in this country through the dock of that type that was erected 
at Barrow some ten years ago, and has from that time been 








older pattern. The breech is closed with a small winch- 








DEPOSITING DOCK FOR 6000-TON S8HIP8, BARCELONA—END VIEW 


As regards all minor fittings, cleats, bollards, <c., the 
dock will be most fully provided; and it will be, besides, 
fitted with Messrs. Clark and Standfield’s mechanical side 
and bilge shores, by the use of which the berthing of a ship 
is much expedited. The dock generally may be considered 
as being fitted with all modern requirements, and when 
completed, will form # most useful addition tu the port of 
Barcelona. Considering the facilities afforded by these float- 
ing docks and depositing docks, and the perfect non-stpaln 6 
support they give to ships carried by them, it is remarkable 
that they are not more numerous. 

* Vol. Ixxii., p. 586, 1891; vol. Ixxiii., p, 219, 1892; vol. Ixxiv., PP- 266 
and 398, 1892; vol. Ixxv., p. 270, 1893. 
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—— 
EARLY GREAT WESTERN LOCOMOTIVES. 


Ix the opening of an article on the conversion of 
gauge on the Great Western Railway, which appeared in 
THE ENGINEER for May 27th, 1892, allusion was made to 
the extreme difficulty of obtaining accurate information 
as to the early history of the locomotive. The discus- 
sion which has recently taken place in our columns upon 
the early Great Western locomotives furnishes a fresh 
illustration of the wuth of the remark alluded to above. 
Some of our correspondents write from recollection, 
others from hearsay evidence. Now memory, especially 
after the lapse of half a century, is not very trustworthy, 
and many who will read these lines must at some period 
of their lives have had occasion to note with dismay 
the differences between their account of the details of a 
certain occurrence as written down at the time, 
and the story as they are in the habit of telling it to 


zontally to their carriage, which, according to the arrangement 
shown, is carried by four wheels, but I do not confine myself to 
the use of that number. a is the main axis which turns in suit- 
able bearings, as is clearly shown in the drawing; bis what may 
be called the driving axle, for or on the axle bj are affixed the 
driving-wheels, which run on the edge rails of the railway. On to | 
the axle a is affixed or keyed the wheel c, and the axle a being a | 
cranked axle is driven by means of connecting-rods worked by 
the pistons of the steam engines or cylinders, as will readily be 
understood on an examination of the drawing, and on the axle 6 
is affixed the wheel d, the wheel c being at all times kept in close 
contact with the wheel d, and by the friction of their surfaces pro- 
duce rotary motion to the driving-wheels, which work or move | 
on the railway. In consequence of the wheel c being of greater | 
diameter than the wheel d, a slower motion of the pistons of the | 
steam engines will obtain the requisite speed to the carrisge, 
which is a very desirable object to be gained in the work- 
ing of locomotive carriages, particularly those which are re- 
quired to travel at high speeds. At the same time I would | 
remark that it will be evident that the driving wheels may be | 
placed on a cranked shaft or axle, and worked directly from the 

engine in like manner to that now in general use in respect to 

the driving wheels of locomotive engines now used. The nature 











their friends. No one impeaches their honesty or truth- 
fulness, but it is human to err, and we of course claim 





of the framing of the carriage and the parts connected therewith | 





manner of carrying the same into effect, I would have it under- 
stood that what I claim as my invention is the separating a loco- 
motive engine for railways into two carriages, one for the boiler 
and the other for the engines, each carriage having four or more 
wheels, whereby, in case of derangement of the boiler carriage or 
engine carriage, the other may be connected with a spare or other 
engine carriage or boiler carriage, as the case may be; great 


| facility is thus offered for the making of — or for replacing 
this m 


new boilers to the boiler carriages, and by eans much saving 

of expense will result in the working of locomotive engines on 
railways, as above described. 

In witness whereof, I, the said Thomas Eliott Harrison, have 

hereunto set my band and seal, this twenty-first day of 

June, in the year of our Lord One thousand eight hundred 


and thirty-seven, 
Tuomas ELLiortT (L Ss.) HARRISON, 


It will be seen that he speaks of his ‘‘ engine carriage ” 
and his “ boiler carriage,” and points out that if the 
boiler only required repair that portion might be detached 
and sent to the shops, a fresh “boiler carriage” being 
meanwhile connected to the sound “engine carriage.” 
He makes no claim to the use of gearing, because, as he 



































no exemption; but as we are not about to advance any 
conclusions of our own, but only to refer to authoritative 
statements made at the time, the error, if any, must be 
placed to the account of those who were, at all events, 
in a much better position to know the facts than any one 
now living. 

As several of our correspondents have pointed out, 
Harrison’s locomotive was patented on the 21st December, 
1836, No. 7260, and a reference to the specification, 
which we reproduce with Harrison’s drawing, will} show 
that his claim was for placing the engine on one carriage 
and the boiler on another, the special object being to give 
facility for repairs. 

My invention relates to that description of locomotive engines 
which are used on railways, as will be hereafter fully described. 
According to the ordinary construction of the locomotive engines 
now employed on railways the boiler and engines are combined to- 
gether, and form one machine, which is most generally mounted 
on four wheels, but there have been some constructions of such 
locomotive engines having six wheels, and are such as are described 
in the specification of a patent granted to Robert Stephenson, the 
seventh day of October, 1833. But according to all such modes of 
construction, in the event of the boiler, the machinery, or wheels 
getting out of order and requiring repairs, the engines, boilers, and 
indeed the whole combined machine is obliged to be laid up and 
become useless till such part is repaired ; and further in order to 
get at the parts so requiring repair many joints and parts 
of the locomotive engines have in most instances to be taken 
apart, and in some cases the engine is obliged to be com- 
pletely stripped, which causes very considerable cost, and 
puts out cf use many parts of the bination not ting 
repair. Now, according to my invention, in case of any 
derangement taking place in the engines and parts connected 
therewith, the boiler and its carriage may at once be connected 
with another engine carriage ; and such is the case in respect to 
the boiler, should it or the parts directly connected therewith get 
out of order and require repair, the engine carriage may have such 
boiler and its carriage disconnected and be applied to another 
boiler carriage, hence much saving will be obtained in the working 
of locomotive engines on railways, and fewer spare engines and 
boilers be required. According to my invention, the boiler of 
locomotive epgine is mounted on four or more wheels suitable for 
travelling on railways, ard the engine or engines are mouuted or 
carried on a separate and suitable carriage, and the various four 
or more wheeled carrieges for the boilers, and the carriages of the 
engines being capable of connection when they are to work 
together, and there being some spare boiler carriages and spare 
engine carriages on a line of railway in case of a boiler or its 
carriage gettirg out of order, or in case of an engine carriage 
getting ont cf order, it will not be necessary as heretofore to lay 
up the boiler and engines, but the one or the other will in most 
instances be cepable cf beirg used on being connected with a 








fresh boiler carriage or engine carriage, as the case may be. I | 


would, however, here remark that I have been informed that 
some attempts have been made +o apply the boilers of locomotive 
pe to be used on common roads on two wheels, and capable 
ar Ba separated from the engine carriege, though I believe 
"7 out success ; Ido not, therefore, claim such an arrangement. 
Rt bow proceed to describe the drawing hereunto annexed, 
W ich represents a lecomotive engine, combined and arranged 
ae to my improvements; and it will be seen that the 
jm ‘£t is mounted on a carriage with six wheels, which is a very 
esirable number when the length of the boiler is such es to 
foe wate to that extent, though under otber circvmstances 
a 4 Me eels may be employed. The construction of boiler shown 
ps the rawing is of that kind which is very commonly employed 
ball @ various re now working, and is an arrangement of 
= er well unders , and consequently in itself forms no part of 
fenvention, nor do I confine myself to the use of the precise 
that se eeatevation of steam boilers shown, as it will be evident 
precios — may be made, The supply pump to the boiler 
anal worked by an excentric on the axis of one of the pairs of 
8, a8 is shown by dotted lines, or by any other convenient 


means. The two steam engines or cylinders are affixed hori- | 









































HARRISON’S LOCOMOTIVE 


being clearly shown in the drawing, no further description need 
here be given, as I do not claim any of the parts separately, they 
being well known ; and I have only shown so much of the partsas 


will enable me to point out the nature of my invention, which only | 


relates to the sep g and g the parts of the engine 
| carriage and the boiler carriage into two carriages, as herein 
| described. 

Having thus directed attention to the arrangement of the parts 
of the two separate carriages, I will proceed to describe an 
apparatus for conducting the steam from the boiler to the ergines, 
and from thence to the chimney. This I have shown to be done 
by having two ball-and-socket joints, as shown in section, and 
marked by the letters ¢ and f on the plan, the one attached to 
the boiler, the other to the engine machinery. To make these 





} 





| ball-and-socket joints steam-tight they are packed after the usual 

mode of packiig joints, such packing shown on the section, 

and marked g, being pressed against the ball by the segments 
|| & h, sbown in section, which segments are firmly pressed upon 
| the packing by screws acting upon them from the out-ice ; it will 
| be further necessary to bave between the ball-and-sccket joints 
| described above a double sliding stuffing-box to allow for e onga- 
| tion, The above description refers to a means of conducting the 
| steam from tLe boiler to the cylinders, and a similar arrangement 
| will be necessary to conduct the exhausting steam from the 
| cylinders to the chimney. The tank for containing the water to 
supply the boiler may be fixed upon the engine frame either as 
shown by the dotted lines or above the framing, and a connection 
formed between it and the feed pumps by a hose, as is now done 
between the tender and pumps of the ordinary ergines. The fuel 
pon the supply of the engine may be carried upon the boiler 
rame, 

Having thus described the nature of my invention, and the 








says, it had already been used, and although he does not 
refer to them explicitly, he was no doubt aware of 
Heaton’s road locomotive, patented in 18830—No. 6006— 
and Benjamin Hick’s locomotive patented in 1833—No. 
6689. Gearing was employed in both these engines. 
Great things were done by the Heatons—three brothers 
were concerned in the invention—in the neighbourhood 
of Birmingham, sixty years ago. The remarkable feats 
they accomplished are on record, and there are probably 
a few persons still living who can recollect seeing the 
machine at work. It was perhaps in order to avoid 
any difficulties that Harrison does not mention toothed 
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THE VULCAN CONVERTED TO A TANK ENGINE 


| wheels in his specification, his multiplying gear consisting 
of smooth wheels kept in close contact so as to ensure 
sufficient adhesion. ‘Toothed gearing was, however, 
| employed by him. 
| ome further contemporary evidence is furnished by 
| Nicholas Wcod in the third edition of his book on “ Rail- 
| roads,” published in 1888. After giving a long description 
| of Harrison’s engine, illustrated by a plate, he says at 
| page 726 :—* One of these engines, constructed as shown 
| in the drawing, and another without the cog wheels, and 
| with the driving wheel ten feet in diameter, have been 
| furnished by Messrs. R. and W. Hawthorn, of Newcastle, 
| for the Great Western Railway.” The geared engine is 
| described as having 5ft. driving wheels, but the drawing 
' shows them to be 6ft. diameter, which corresponds to the 
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dimensions given on a blue print of the Thunderer sent 


_spondent Mr. Sheward saw standing in the C shed at 
to us by Mr. Stretton. The cylinders were 16in. by 20in. | Swindon in the year 1847—EnaIvEER, p. 258. It is pretty 


Wood describes in detail the elastic connections of the ‘clear that none of the three were ever put to regular 


steam and exhaust pipes between the boiler and engine 
carriages, and he also notices Harrison’s ingenious method 
of tightening the teeth of the pinion to compensate for 
wear. He gives no details of the Hurricane—the engine 
without gearing and having a 10ft. driving wheel. 

The new engine seems to have created a little sensa- 
tion, as well it might, and it is mentioned in the course 
of a long article headed ‘Speed on Railways” in the 
Monthly Chronicle for August, 1838, and which may 
without much doubt be ascribed to De. Lardner. It is 
reprinted in the Mechanics’ Magazine for August 18th, 
1838, page 329. He only mentions the geared engine 
with 6ft. coupled wheels, promising in a fature number 
an account of the experiments which were then about to 
be tried with the new engine. 

In October, 1845, Brunel was examined before the 
Gauge Commission, and this is what he said about the 
engines with 10ft. driving-wheels :— 


4094, With regard to the history of your engines, your driving- 
wheels are reduced in their diameter considerably, are they not /— 
No. The original proposal on my part was 7ft., and 8ft. for 
passosnger engines ; and the result is that 7ft. may be considered 
as our diameter at present, with some of 6ft.; but I am not by any 
means sure that the result of our experience is not to bring it back 
pretty nearly to 7ft. and even to 8ft. I do not mean to pretend 
that in the year 1834 I was able to say exactly the diameter which 
has turned out to be correct. That I believe to be chance. 

4095. Of course, any question is rather for information geaerally 
with regard t> the diameter of your wheels /—About 7ft. and 8ft. 
was the diameter which we proposed to attempt when: we began 
the Great Western. Two or three engines were made for 10ft. 
The idea did not originate with me, but it was proposed by certain 
manufacturers, and although I expressed some fear of the feasibility 
of constructing 10ft. wheels, I thought it worth the trial. They 
were made, and it so happened that the three engines to which 
they were applied totally failed in other respects, and the whole 
engine was cast aside ; still, although the failure of the engine had 
nothing to do with the wheels, yet I should not attempt a 10ft, 
wheel now for an engine. I do not know what we may come to. 

4096. These 10it. wheels were made for engines intended to go 
to America, were they not /—No, The firat engines we had from 
Mr. Stephenson were, I think, intended for America, but tho3e had 
only 7ft. wheels. The engines to which I refer were a pair made 
in Liverpool by a maker there, who was also making other engines 
for us. I take the whole responsibility, of course, of baving 
allowed the 10ft. wheel to be made ; but the engines, from other 
circumstances, were not successful, and the construction of the 
wheels was one which we should certainly never again adopt. It 
was an entire plate, and that with such a diameter is heavy, and 
cffers such an enormous surface to the side wind that it certainly 
would not do to adopt it. In the other engine which was tried 
with a 10ft. wheel the wheel worked very well, but accidental 
circumstances threw the engine out of use; the wheels got broken 
by an accident which would have broken any wheels, and no 
farther attampt was made to use it; but we have every reason to 
think that for the high speeds the 7ft., as compared with the 6ft. 
in our own establishment, is almost essential to the good working 
of the engines, 

Another important witness before that commission was 
Daniel Gooch, who gave valuable evidence, but he was 
not asked any questions relating to geared engines or to 
engines with 10ft. drivers. He put in the following table, 
which is printed at page 152 of the report. The columns 
relating to the mileage are omitted as not being relevant 
to the matter in hand:— 


Dates of Delivery and Miles Run by the Present Stock of Engines. 


Total 
Date. 7ft. Git. 5ft. deliv'd Total 
wheels wheels wheels each on line Remurks. 
year. 
1837 1 1 -- 2 > | We had come engines 
1838 — 6 — 6 8 workirg at this pericd 
ee eee ae 3 11) that weresold andlaid 
1840 16 9 _ 25 36 [4 ids, 
1841 34 13 12 59 95 
1842, 18 1 19 29 124 
1848 — — —_ -- 124 
1844 — — — — 124 
=— | — | — | — {aoe 


1845 
Notg.—The dimensions of the engines delivered in 1837, 1833, and 1829 
Were very varivus. It was not until March, 1840, that the cagines made 
to the Great Western drawiugs were begun to be delivered. Since then 
no alteration has been made in their construction. The last engine was 
delivezed ia December, 184%. 


The following extract feom Gooch’s diaries, published 
after his death in 1892, is very important, and may be 
relied upon as being absolutely correct :— 


I left Manchester and went to London, beginning my duties with 
the Great Western Railway on the 18th August, 1837. None of 
the engines had then been delivered, although several were 
ordered, six from the Vulcan Foundry, my old shop; four from 
Mather, Dixon, and Co., of Liverpool; two from S1arp, Roberts, 
and C»,, Manchester; two from Hawthorne and Co,, Newcastle, 
and two from tho Haigh Foundry Company, also the two altered 
Rassian engines before mentioned from Kobert Stephenson and 
C»., Newcastle. My first work was to prepare plans for the engine 
houses at Paddington and Maidenhead, and I then went to inspect 
the engines then building. 

I was not much pleased with the design of the engines ordered. 
They had very small boilera and cylinders and very large wheels 
Tkose made by the Vulean Company had wheels 8ft. in diameter. 
and three of them only 12in. cylinders with 18in, stroke; two of 
Mather, Dixon’s had 10ft. wheels and l4in, cylinders, with very 
small boilers, Those made by Hawthorne were on a patent plan of 
Tom Harrison’s, having the engine and boiler on separate car- 
riages, and coupled with ball-and-socket steam pipes. ese were 
immense affairs ; the boilers were large, and the cylinders were, 
I think, 16in. diameter and 2ft. stroke, In one the cylinders were 
coupled direct to the driving-wheels, which were 10ft. diameter, 
and the other had a spur wher: and pinion 3 to 1 with 6ft. wheel. 
making the wheel equal to 18ft., diameter. The same plan of 
gearing was used in the two engines built by the Haigh Foundry; 
their wheels were 6ft. diameter and the gearing 2 to 1, but the 
cylinders were small, I felt very uneasy about the working ot 
these machines, feeling sure that they would have enongh to d 
to drive themselve: along the road.—‘' Diaries of the late Si: 
Daniel Gooch,” 1892, pp. 33—5, 


It would appear, then, that three engines with 10f¢. 
driving-wheels were made for the Great Western Railway 
about 1837 or 1838—two by Mather, Dixon, and Co., of 
Liverpool, and one, on Harrison’s plan, without gearing, 
by Hawthorne of Newcastle. It was probably one of 


the first-named pair, with solid wheels, which our corre- 


work, or they would have been mentioned in Gooch’s 


| table, given above. The fate of the geared engine with 
| 6ft. drivers, by Hawthorne, is somewhat uncertain, and | p 


we are inclined to think that Mr. Meade-King’s statement 
that it was used “for some years"—p. 248 ante—is 
erroneous. Then what became of the two geared engines 
built at the Haigh Foundry mentioned by Gooch ? 

It will be seen from Brunel's evidence before the Gauge 
Commission that he denies that the 10/t. engines were 
built from his designs ; but he must have approved the 
drawings—and, indeed, he admits as much in his answer 
to Question 4095. 

We believe that the facts embodied in this article will 
do something to reconcile the conflicting statements 
which have been made upon the subject of the early 
Great Western engines. Those who desire to pursue the 
general history of the question will find plenty of in- 
teresting matter in the Parliamentary papers relating to 
railways. They are very numerous, but they are 
admirably indexed, and are easy to refer to. 

Mr. Littlejohn describes in our issue of September 6th 
a number of early Great Western engines, amongst them 
the Vulcan. The engine had wheels 8ft. in diameter ; 
the cylinders were 14in. diameter by 16in. stroke. We 
are indebted to Mr. Stretton for the photograph from 
which our engraving has been produced. It shows the 
Vulcan altered from a tender toa tank engine. It was 
one of the class condemned by Mr. Gooch. 








THE WAGES DISPUTE ON THE CLYDE. 


For a period of close upon three months the storm- 
clouds of labour discontent and disaffection have hung 
loweringly over the great industries of shipbuilding and 
engineering in the important centres of the Clyde and 
Belfast, and at times these clouds have been extremely 
near breaking their surcharge, with dire consquences to 
the peace and well-being of these large industrial com- 
munities. Employers and workmen have alike main- 
tained a firm, resolute attitude in the questions debated ; 
and threats of strikes on the one hand, and lock-outs on 
the other, have formed a feature in the accounts which 
have been given of the various conferences and nego- 
tiations carried on. Happily, the situation, though 
desperately strained at times, has been saved from any 
such deplorable result ; and at the present writing, so far 
as concerns the Clyde district, a certain degree of satis- 
factory settlement has been amicably arrived at, although 
for reasons afterwards to be noticed, this result threatens 
at the moment to be rendered wholly of non-effect. 

The present wages troubles are complex, and have been 
agitating the minds of the workmen for a considerable 
time previous to the declarations and open demands of 
the past two months. The disputes are connected with 
two important branches of the industries—the boiler- 
makers and iron shipbuilders and the marine engineers. 
Both disputes are, broadly speaking, old troubles. The 
more important, and the one most difficult of adjustment, 
has been raised by the riveters over the amended price 
list drawn up by the employers, and sought to be enforced 
on August 2nd last. To the enforcement of this list they 
objected, anddemanded an all-round advance of 10 percent. 
The other is a demand by the engineers for a “ minimum 
wage” of 74d. per hour. The two separate movements 
have somehow got merged in one great general question, 
which threatens at the moment, more than ever before, 
to have immense and far-reaching consequences. 

This is owing to an unusual element of complexity im- 
parted to the disputes by the coalition of the employers 
of the Clyde with those of Belfast to make common 
cauce in resisting the demands of both centres. The initia- 
tion of this policy seems to have originated with the Belfast 
employers, partly because wages there are even better 
than on the Clyde, and the demands of their men have 
less justification, and also because the employers recog- 
nise that in the event of a strike or of a lock-out in 
Belfast the workmen would have the great Clyde centre 
to fall back upon for employment. As the result of 
negotiations, therefore, the Clyde employers are pledged 
to those of Belfast mutually to work for what is con- 
ceived to be one common and desirable end. In the event 
of a strike at Belfast the Ciyde employers have under- 
taken to suspend from work 25 per cent. of their men 
per week during the continuance of the Irish strike, or 
until the whole of the shops and yards of the Clyde have 
been brought to a standstill owing to depletion. The 
wisdom and consistency of this arrangement may be 
seriously doubted, and to this aspect of the subject we 
will return. ; 

Taking the last first, the question of a minimum wage 
for engineers is one which has again and again been 
openly raised—which, in fact, has been subject of con- 
sideration and negotiation between the Associated Em- 
ployers and the Amalgamated Society of Engineers for 
some considerable time past. The latest agitation is a 
deferred and more concerted attempt to force the em- 
ployers into conceding not only an advance in the current 
standard rate of wage, but the recognition of a minimum 
rate below which the wage of no engineer whatever 
would fall. The employers have hitherto in each shop 
virtually recognised a shop or ordinary current rate for 
journeymen of fair average skill, and in the case of the 
firms associated together, it has been uniform throughou: 
Glasgow district. The labour of the experienced and 
physically-fit workman has naturally always been 
cemunerated at a higher rate than that of the im- 
prover and that of the man beyond the prime of life. 
Che result is the best men are earning the biggest wage. 
The equity of this scheme of variable ratio of payment is, 
of course, indisputable. In such an industry as engineer- 
ing, which is, more than most others, based on progress 





and improvement, a dead-level of wages would strongly 





tend to repress skill and discourage good workmen, No 
rigid one-rate system of payment, such as is implied jn 
the latest demand for a minimum wage of 74d. per hour 
could be expected to commend itself to employers. ; 
The large majority of the workmen at present are being 
aid 63d. per hour, and between that figure and 7d. The 
demand for 7}d. therefore, meant an advance of 3d. per 
hour to the best men, and a levelling up of the wage of 
the older and less competent by about 1d. per hour, 
In conference with the workmen’s representatives the 
employers pointed out that, in the circumstances, it was 
impossible to grant all that was demanded. They inade 
an offer which, in effect, was to increase all rates under 
7d. by a farthing an hour. This offer was duly placed 
before a mass meeting of the workmen, and rejected, the 
meeting reaffirming its demand for a minimum rate of 
734. per hour. This the employers, in council assembled, 
again unanimously refused, and they repeated their offer 
of a farthing an hour for all rates below 7d. The question 
thus resolved itself into one of acceptance of the em. 
ployers’ offer or declaring the threatened strike. The 
result of a general ballot on the question indicated that 
at least there was a marked degree of hesitancy on the 
part of the men to proceed to extremes. Of the 1700— 
out of a possible 5000—who voted, a bare majority of 
some 60 or 70 favoured a strike. According to the con. 
stitution of the Amalgamated Society, there must be 
a majority of three to two before a decision to come out 
can be given effect to. In the face of these facts it is 
scarcely likely that the executive of the men’s association 
will sanction a strike. At all events there the matter 
stands at present, and in spite of discontent and partial 
threats of still resorting to the blunt and brutal measure 
of a strike, it may be taken that there is a general 
acquiesence in the masters’ terms. 

All this, however, is the position only as regards the 
Clyde. In Belfast there seems to be, at the moment, 
no doubt of a strike having been determined on. In 
the ballot some little time ago 490 men, out of a total 
strength of about 2000, voted on the question of accept- 
ing the employers’ offer or of striking, and there was a 
majority of 438 in favour of the latter course. Official 
intimation, it would now appear, has been sent to the 
employers that if the demand of 4d. of advance was not at 
once conceded the whole of the engineers would cease 
work yesterday—Thursday—night. The Belfast men, it 
appears, are already in receipt of what is practically 
the advanced rate now given to the Clyde men, and they 
are bent on securing the full rate claimed, viz., 74d. per 
hour. There is thus the anomaly created, that while at 
Glasgow men are persuaded to acquiesce in the acceptance 
of a small advance, another branch of the same organisa- 
tion in Belfast, which has already been reaping the 
benefit, refuses to acquiesce, and resorts to a strike having 
inevitable and distressing consequences. In pursuance 
of the undertaking of the Clyde employers, their work- 
men, in spite of their acquiescence, must be locked out 
in batches, which will deplete the yards and shops in 
less than a month. The spirit which has animated the 
employers, thus combined together in a way which renders 
sucha state of matters possible, may not be very admirable, 
but it appears the essence of kindness itself in comparison 
with the stubborn selfishness which will permit workmen 
in Ireland to bring about and perpetuate such wholesale 
sacrifice of their fellow-workmen’s interests. Surely the 
sanction of the Executive Committee of the Engineers’ 
Society, at present holding deliberations in London, has 
not been accorded to this step. If it has been, or will be, 
withheld, the Belfast strikers will alone be the sufferers. 
Clyde employers would feel themselves free to recede 
from this undertaking. In any case a regular strike of 
engineers in Belfast, followed by the inevitable result of 
25 per cent. of the Clyde workmen being thrown idle per 
week, would so completely cripple the Engineers’ Society, 
and so drain the funds, as to make it clearly inadvisable. 

We have dwelt somewhat lengthily upon this one of the 
two originally distinct wages demands, realising that if 
matters should proceed as they threaten to do at Belfast, 
all that has been settled in connection with the boiler- 
makers’ and iron shipbuilders’ dispute will be rendered of 
no effect. The two agitations have, as has been said, 
got merged into the one general question of what will the 
Belfast workmen do? 

The circumstances leading up to the demand of the 
riveters for 10 per cent. of advance on the list of prices 
revised and submitted by the employers are too involved to 
admit of clearly stating them in the space still at disposal 
inthis issue. Pending events may induce us to return to 
the subject again shortly. The employers have willingly 
met the delegates in conference from time to time, but the 
progress towards an amicable settlement—an object to 
which the workmen, by weight of argument and wisdom of 
counsel, at an early stage became reconciled—was retarded 
by the obligations which the Clyde employers were under 
as to conferring with the employers of Belfast. The men, 
by demanding 10 per cent. advance, broke the very good 
principle enunciated by their own secretary, Mr. Robert 
Knight, that wages in the shipbuilding trade should not 
alter one way or the other more than 5 per cent. at a time. 
It is only proper to admit, however, that the shipbuilding 
workmen have not been without excuse in endeavouring 
to secure some increase to their wages. Trade generally, 
and the shipbuilding industry not least, is admittedly in a 
better way just now than has been the case for several years 
past. The particulars available of the amount of ship- 
building tonnage on hand, on order, and in prospect in 
the Clyde shipyards, may be pointed to in confirmation of 
this. In view of the circumstances, therefore, there 1s 
aothing either objectionable or unnatural in the work- 
men seeking to claim a share in the benefits of improved 
times. The bulk of the contracts, however, at present 
being completed, were taken by shipbuilders when the 
conditions as to price were less favourable than they are 
now. This the employers aver, and the workmen happily 
oave been brought to see that their claims for an 1m- 
mediate advance of 10 per cent. were inopportune and 





somewhat extravagant. Good counsel has prevailed, and 
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heir secretary, Mr. Knight, a definite and modi- 
pap has Sale sdianiliel to the Clyde employers. 
This is, that the dispute should be settled by agreement 
for an advance of 5 per cent. on piece-work, and the 
equivalent of 1s. per week on time-work, to come into 
force on the Ist of January next. In all the circumstances 
this appears @ fair basis for an amicable settlement of the 
dispute, and it is to be hoped and expected the employers 
will agree to the conciliatory and fair proposal. One other 
hope may be indalged in, that is that the threatened 
strike at Belfast to-day may be averted, and so save. 
the workers and the industries of the Clyde and Belfast 
from the most calamitous check to their prosperity ever 
experienced. 








SHIPBUILDING ON THE AMERICAN LAKES. 

Tux opening of the Canadian Canal at the Sault Sainte 
Marie on Monday, September 9th, marks an important 
epoch in the navigation of the great lakes of North 
America. Lake Superior is joined to Lake Huron by the 
Sainte Marie River, which flows through a rocky channel, 
and in its short course falls through a height of about 
90{t. The navigation of such a stream with anything 
approaching to @ ship in size is therefore impossible, 
and as a consequence all communication between Lake 
Superior and Lakes Huron, Michigan, and Erie, has 
hitherto been conducted by means of a canal, with locks 
suited for a draught of water of from 14ft. to 15ft. This 
canal is in United States territory, being on the Michigan 
side of the Sainte Marie River. For some years past the 
Government of the Dominion of Canada have been 
engaged in excavating a deeper canal upon their side of 
the river, 80 as to provide deeper navigating facilities than 
had hitherto been enjoyed at this important point in 
the chain of lakes. ‘The new Canadian canal which 
was opened for traffic last month provides a depth of 
water of at least 20ft., and on the opening day there were 
yO\ft. over the sill of the lock gates. An understanding 
has been come to between the Governments of Canada 
and the United States, whereby both canals may be used 
upon the same terms by the ships of both countries; 
and as a consequence it will naturally follow that, 
although for a time either route from lake to lake may be 
taken by vessels bound east and west on these inland 
waters, there will, nevertheless, soon come into existence 
a fleet of vessels which can only use the deeper water- 
way. The effect of this Canadian canal upon the ship- 
building and shipowning business on the great lakes will, 
in short, be of a most important and far-reaching 
character. 

In a series of articles on the American lakes which 
appeared in Tuk EnGinegr about two years ago, it was 
pointed out in what way the limit of draught of water to 
about 14ft. affected the design and construction of the 
vessels navigating those waters. With one dimension, 
viz , depth, a constant quantity, it necessarily followed 
ihat all increases in the tonnages and carrying capacities 
of the lake steamers could only be effected by augmenting 
the other two dimensions of length and breadth. This 
had been carried out to such an extent that it was no 
uncommon thing to come across steamers having such 
abnormal proportions as twenty and twenty-ons depths 
in length to main deck. This feature, combined with the 
enormously wide and numerous cargo hatchways in the 
steel decks, and the large cargo doors in the steel topsides, 
necessarily tended to produce structural weakness, so that 
in several cases wherein adequate compensation for 
excessive proportions and large openings in decks and 
sides had not been provided, signs of straining were 
evinced ; and two woe vessels were lost under grave 
suspicions of having broken in two. For many years, 
then, the cry has gone up from Buffalo to Duluth, for 
a deeper channel way. 

But deficiency in depth of water has not been limited 
to the Sault Sainte Marie Canal. The small Lake 
St. Clair and the river St. Clair, which joins it to lake 
Huron—the whole forming, with the Detroit River, the 
junction between lakes Huron and Erie—have also been 
hindrances to deep water navigation. But, as the fall 
between the two lakes is only about 8ft., and the channel 
admits of dredging, the conditions to be found at that part 
of the large fresh water system are ncw at least as good 
as have been provided at the Sainte Marie River. It is 
in the river and harbours on the United States ride of the 
lakes that the most serious hindrance to the further 
deepening of the draughts of lake vessels will be found. 
The rivers Chicago and Calumet at Chicago, the Cayuga 
River at Cleveland, and the creeks and channels at 
Buffalo, which in effect constitute the harbours at these 
important cities, bave nowhere more than about 15ft. of 
water. As all the wharves, storehouses, granaries, Xc., 
for the loading and discharging of vessels are on these 
shallow streams, it is evident that they too must be dredged 
deeper if they are to be of use for versels drawing as much 
as 20ft. But to dredge them deeper would be to weeken 
the foundations of the huge buildings on their banks, and 
bring them to the ground. All this class of property wil] 
suffer from the opening of the Canadian Canal. The people 
of Chicago and Cleveland are already starting upon the 
construction of huge piers and jetties on the lake fronts 
for the use of the deep-draught vessels of the near future, 
thereby abandoning the river wharves, warehouses, sheds, 
granaries, &c., to the smaller vessels so long as they last. 
Competition will, however, soon put an end to their use- 
fulness, for the deep-draught, large-carrying steamers 
will drive them out of the struggle, and the narrow, 
shallow, muddy, and malodorous rivers at Chicago will ip 
the end be doubtless covered over and hidden as effectu- 
ally as the Fleet and other tributaries to the Thame: 
which once flowed openly through the City of London. 

But still more important consequences will follow the 
opening of the deeper channel way. Sites upon the Great 

es suitable for loading and unloading cargoes of iron 
ore, coals, wheat, flour, &c., which have not yet been 
uilt upon or used in any way, will now start with almost 
an equal chance of success a’ older ports, wherein much 





capital has been sunk which will now be unproductive. 
Railway companies will extend their lines to such spots ; 
deep water harbours, piers, jetties, &c., will be con- 
structed, and in all probability places of which at present 
the names are unknown in New York and Chicago will 
one day rival both in size and wealth. 

These are, however, more nearly matters of conjecture 
than the inevitable effect of the new canal upon the ship- 
building industries of the Great Lakes. We know a 
little on this side of the Atlantic of what comes of making 
existing tonnage obsolete. When composite ships dis- 
placed wood for long voyages and quick passages ; 
when iron steamers displaced compotrite clippers ; when 
steel displaced iron; when steam came into competi- 
tion with sails; when the compound engine displaced 
the simple, and the triple expansion came to compete 
with the compound—in each and every case tha ehip- 
builder and marine engineer reaped the benefit. The 
shipowner is driven, whether with or against his will, to 
provide himself with the best instrument for freight 
earning and profit making which is to be had. And so 
it will be, and, indeed, already is, upon the Great Lakes. 
Vessels of 20ft. draught of water are being laid down at 
all the principal shipbuilding ports. Chicago, Cleveland, 
Bay City, Detroit, and Buffalo will soon be so busy with 
new orders that opportunity will be offered for lesser 
places, such as Ashtabula, Port Huron, Sandusky, 
Toledo, &c., to tender for what is going. Cleveland is 
already busy with cargo steamers of 420ft. long, and only 
the recent rise in the price of steel has prevented large 
contracts being closed at other ports. A year ago the 
shipyards on the Great Lakes were still suffering from 
the financial panic of 1893, but now they are everywhere 
the scene of activity and eager anticipation of what is 
further to come. At Detroit—which is noted for its 
specialities, such as large passenger paddle steamers, car 
ferry steamers, and ice crushers—the Dry Dock Company 
have even gone so far as to take a contract for three ice- 
crusher car ferry steamers for the Russian Government. 
Such an incident as this should make our own sbip- 
builders pause and think; for surely it cannot be that a 
shipyard at Detroit—more than 1000 miles from the 
sea—can build steamers, send them down the Great 
Lakes, through the Welland Canal and across the Atlantic 
to Europe, at a price which cannot be matched by the 
Tyne or Clyde. Or is it that the design is beyond our 
ingenuity? The placing of such a contract as this 
raises at once the whole question of whether or not, in 
the interests of the American people, it is desirable to 
connect the Great Lakes with the sea by means of a 
deep waterway, and thereby allow steamers built thereon 
to compete in ocean traffic. But this subject is a wide 
one, and must be considered in a future article. 








SHIPBUILDING PROJECTS IN FRANCE. 


A CONSIDERABLE addition will be made to the French naval 
fleet in 1896, when, according to the report just published by 
the Minister of the Marine, no fewer than sixty vessels will 
be put on the stocks, or will be in course of construction or 
ready for launching. This number does not include the 
aviso transport Vaucluse, upon which the work of building 
has been suspended for some years; it is, however, to be 
resumed in the course of a few months, so that the vessel 
may be ready by 1900. The list comprises nine battleships, 
of which six are being constructed in the arsenals and three 
at private yards; three coast survey ironclads, of which two 
are to be built in private shipyards; two fast cruisers are 
being constructed by private firms ; five first-class cruisers, 
of which two will be constructed in the arsenals; nine 
second-class cruisers, of which five will be built by private 
concerns; five third-class cruisers, of which two are being 
constructed in private yards; one cruiser torpedo boat, two 
aviso de station,one submarineboat—these four vessels are to 
be constructed in the arsenals—one torpedo depdt cruiser, 
two torpedo destroyers, two gunboats, one aviso torpedo boat, 
five sea-going torpedo boats, seven first-class torpedo boats, 
and five torpedo boats for transport. All these last-named 
veesels are being constructed in private yards. Of the total 
number, forty-eight are already in course of construction, or 
are waiting for their armament, or will be put on the stocks 
before the end of the year; the other twelve will bo started 
upon in 1896. These latter are as follows :—One first-class 
cruiser at Toulon, one second-class cruiser, the Jurien-de-la- 
Gravicre, at Cherbourg, one third-class cruiser at Rochefort, 
one aviso de station at Toulon, while at the private yards 
will be constructed an ironclad Henri IV., a first-class 
cruiser, @ torpedo destroyer, an aviso torpedo boat, a sea- 
going torpedo boat, two first-class torpedo boats, and a gun- 

at. 

The estimated cost of these twelve vessels is 72 020,000F., 
of which 10,226,092f. are to be spent in 1896. The Henri IV., 
which is the only ironclad to be put upon the stocks next 
year, is to be of a new type, concerning the value of which 
there is a good deal of conflicting opinion among naval ex- 
perts in France. Admiral Gervais lately stigmatised it as the 
‘‘weak man.” For the most part, however, it is held that as 
the vessel will be heavily armed, it will constitute a valuable 
unit, while it will have the advantage of costing much less 
than the other battleships. The HenrilV., indeed, will be 
of small dimensions, with a displacement of only 8700 tons 
or about 3000 tons less than the ironclads now bui:ding 
The boilers will be of the multitubular type, and the con- 
tracted speed is 18 knots, with a range of action of 4500 
miles at 10 knots. The armament will comprise two guns of 
305 mm., six of 1388 mm., four of 100 mm., eight of 47 mm. 
snd four of 37 mm. One advantage of this vessel is that it 
will only need a crew of 400 hands, including the officers. 

The first-class cruiser is being designed something on the 
lines of the Dupuy-de-Lime, whose sea-going qualities have 
given the greatest satisfaction to French naval experts. Its 
displacement will be 8500 tons. It is expected to have a 
speed of 20 knots, and a range of acticn of 7700 miles. I: 
will carry two guns of 194 mm., ten of 138-6 mm., twelve of 
47 mm., four of 37 mm., and two torpedo tubes. Inthe new 
constructions, however, attention has been chiefly given to 
the designing of torpedo destroyers, and in the coming year, 
two aviso torpedo boats of different types will be put upon 
the stocks. One of them, with & smaller tonnage than the 
Cassini or the Casabianca, will have a length of 77 m., while 
the machinery of 6400-horse-power is expected to develope a 
speed of 22°5 kndis, or a knot more than tht vessels mentioned. 





It will be armed with six guns of 65 mm., and six of 47 mm. 
The second aviso torpedo boat is of much smaller dimensions, 
and will only have a displacement of 375 tons. Its speed, 
however, is expected to reach 26 knots. It will carry a gun 
of 65 mm. and seven of 47 mm., and a torpedo tube under 
water line. This vessel is to be used for coast defence, 
Another new type will be a torpedo boat of 240 tons, and 
capable of steaming 24 knots. Its range of action will be 
10C0 miles more than that of the other sea-going torpedo 
boats. By the time these new vessels are put upcn the stocks 
in 1896 eeveral others will have been completed, notably the 
Charles Martel at Brest, the Carnot at Toulon, the Jaurégui- 
berry at La Seyne, the first-class cruisers Bruix at Rochefort 
and Pothuau at Havre, the second-class cruiser Descartes at 
Saint Nazaire, the third-class cruiser Galilée at Rochefort, 
the aviso torpedo boat Fleurus, and the submarine boat 
Morse at Cherbourg, the sea-going torpedo boat Mangini at 
Nantes, and five other torpedo boats. 

To complete the enumeration it may be mentioned that in 
1897 the following vessels will be ready for sea:—Theironclads . 
Bouvet and Massena, the cruisers d’Entrecasteaux, Pascal, 
du Chayla, Cassard, Catinat, d’Assas, Lavoisier, Estrées, and 
Infernet, as well as several torpedo boats. Then in 1898 
there will be completed the Charlemagne, the fast cruisera 
Guichen «nd Chateaurenault, and these will be supplemented 
in 1899 by the Saint Louis and Gaulois, and in 1900 by the 
Henri lV. and Jeanne d’Arc, as well as by & considerable 
number of other vessels. It must be confessed, however, 
that so far the shipbuilding programme has not been adhered 
to in its entirety, and that a great many vessels that ought 
to have been completed are still on the stocks, while others 
that should now be well in hand have not yet been begun. 
Nevertheless, the Minister of the Marine is doing his best to 
get the programme completed in the stipulated time, and for 
some years to come the shipbuilding yards will be very 
actively employed. 








MOVING TWO 36m. WATER MAINS WITHOUT 
SHUTTING OFF THE WATER* 
By E. C. Moore, Jun. Am. Soc, C,E. 


DvRInG the construction of the Lexington Ave, cable railway in 
New York city it became y for the engineers of the Metro- 
politan-street Railway Company to move two 36in. cast iron water 
mains without shutting off the water. These mains were laid in 
1889, and were in 9ft. lengths. They had to be dropped for about 
2ft., and moved sideways about lft. for a distance of 100ft., 
and for the same distance on either end of this section there was 
some shifting of position, so that the change in direction in 
passing from the oid to the new Iccation might be as gradual as 
possible. 

The first work was to erect a yoke over each joint, from which 
the pipes could be hung by a chain and turnbuckles, Tne yokes 
were of 8in. by 12'n. yellow pine, the pcsts being 84ft. long, set on 
a wooden foot-block of 5in. by 12in. yellow pine 2ft. long, and the 
cap piece was about 11ft. long, being 9ft. between the posts. The 
cap was laid on top of the posts without framing, and fastened to 
them by 2in, by 9in. spruce cleats about 2ft. lopg, one being nailed 
at each post and on opposite sides of the bent. Then a diagonal 
brace of 2in, by Yin. spruce about 3ft. long was nailed diagonally 
from the cap to each post on the opposite side to the cleat. 

As soon as the first bent was cet up and braced from the ground, 
the next bent was set up, and the two were fastened together by 
nailing two pieces of 2in. by 9in. spruce on top, reaching from one 
bent to the other at the ends, and so on until twenty bents were in 
place. Then the chains, which were of Zin. round iron, with links 
Zin. long on the inside, were put in place. The part of the chain 
which went over the yoke was 5ft. long, and the part which went 
under the pipe was 1lft. long. There were two turnbuckles at 
each bent, so that the chain would not have to slin around the 
pipe or cap in lowering. Each turnbuckle was of lin. iron, with 
hooks on each end, and could lower 12in. without changing hooks, 
which were made to just fit in the links of the chain. When the 
pipe was dropped as far as the turnbuckle would go, the latter was 
taken off in ts turn and the hooks placed in Jinks nearer the end 
of the chain, when the lowering proceeded as before, Everything 
was made of sufficient strength to allow of every other turnbuckle 
beirg taken entirely off without blocking the pipe. 

The Jateral movement of the pipes was accomplished by hanging 
the chains over the cap piece, a few inches to one side of a perpen- 
dicular through the centre of the pipe, and putting a 4in. by 6in. 
spruce brace from the end of the cap to the bank, to prevent the 
bent from moving toward the pipe instead of the pipe toward the 
bent. At the same time a 2in. by 9in. spruce brace was added at 
each end of each bent, running diagonally from the top of one to 
the bottom of the next, and in opposite directions at the opposite 
ends of the bents. This was done to take care of the torsional 
strain caused by the cap being at right angles to the pipe. 

By beginning at one end it was possible to lower the first 100ft. 
of the pipe into position, and to take down and move ahead the 
first eleven bents ; then, as the pipe came into position, each bent 
was taken down and moved ahead again. The two pipes lay parallel 
to each other and 5ft. apart, c. toc, One pipe was lowered ata 
time. There was one hydrant connection in each pipe, which had 
to be cut in moving. Ov casional small Jesks cecurred while the 
pipes were being lowered, but they generally stopped as the pipe 
was lowered, and the joint had a chance to come back into p’ace. 
When the pipes were in place, all the joints were gone over and put 
in good condition. The work was carried on day and night, and 
cost 5501 71 dols. j 











A Cyctic Feast—QOn Monday evening, Mr. J. K. S'‘arley 
entertamea at owner about a hundr-d guests in commemoration 
of the introduction by his firm of the Rover bicycle. which was she 
forerunner of the modern safety machine now made al! the world 
over, 


TRADE AND BUSINESS ANNOUNCEMENTS —An order bas been 
placed with the Sarin g Boiler Mavuta. turing Company, 97, Qieen 
Victoria-street. E C . una Baltic-buildir gs, Re ‘crose-street, Liver- 
oool, by the Oak Tanning Company, L mited, H«therton-street, 
Walsali —Mr. D J. Russeli Dancan, form: rly senior p.rtner in the 
firm cof Duncan Brothers, engineers, Westminster, and late 
managing directcr«f the Steel Pipe Company, Limited, bas com- 
mencea business at 80. Boulevard H:usmann Paris, as egent for 
che sale of machive:y and speciauties of Bivtith manvfacture 
snitable for French trade, also for sale of invextions protected in 
France.—Mr. J. T. Niblett, the late general marager of the 
Lithanode and General Electric Storage Company, Limited, in 
conjunction with bis friends, has formed a syndicats for the 
purpose cf carrying on the business of electrical engineers ard 
instrument makers; to further develope certain specialities in 
struments, testing and medical batteries, slso in artistic and 
temporary electric lighting.—Merryweather and Sons beg to state 
that their premises in Long Acre, which were rebuilt in 1873, are 
not about to be pulled down.— An order for a small mau-of-war 
has been recently placed with Mee rs, Napier, Shanks, and Bell, 
Yoker, for the Government of San Domirgo, the Spanirh Republic 
of which Ulises Heureau is president. The vessel will bave twin 
screws, and is to steam 14 knots an hour. It is of 1€00 tons dis- 
placement, with ram bow, electric light, triple-expansion, and nine 
quick-firing guns. It is to be named Restauracion. 





* Abstract—from tht Society's “Bulletin "—of a paper read befort the 
Ambrivanu Society of Civil Engineers at the meeting on October 2nd. 
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THE NIAGARA PULVERISER. 


Nor long since a large party of engineering and mining 
experts visited the works of Messrs. Easton, Anderson, and 
Goolden, at Erith, to see the Niagara pulveriser at work. It 
is the invention of Mr. Coward, an American engineer, and 


Messrs. Easton, Anderson, and Goolden have acquired the | 


sole rights for itin this country. The principle of its action 
is very simple, and may be explained in a very few words. 
A spring-loaded roller A revolves inside a cylinder B. The 

inner roller is provided 

with an axis or shaft, 

which is carried at each 

end in swivelling bearings, 
\ which are placed in horn 
blocks, and loaded with a 
leaved spring at each end 
This shaft is driven by 
gearing or belting. The 
outer cylinder cannot have 
an axie or shaft, and so it 
oa / is supported on friction 
mK Pe: iy nary ne rolls, -_ has 

\ & cogged ring round it b 

ee shan it is coun to = 
volve in the same direction 
ss the inner roll. The material to be crushed is put into the 
cuter cylinder, and is ground between the two. To take 
away the ground stuff a blast is directed through the outer 
cylinder, or drum, from a fan. The blast is parallel with the 
axis of the machine. The crushed material is driven by the 
blast against a screen, ali that is fiae enough escapes through 
the meshes, the remainder stays to be ground. 

So far, allis clear enough, but it will be seen on reflection 
that the mill is one of very numerous capabilities. Thus, 
the respective rates of revolucun of the drum B and the | 
crusher A may be varied at will, so that instead of having 
simply a crushing action we can have @ rubbing or tearivg 
action as well. This isin effect used for grinding wood fur 
paper pulp, cork for coating iron with on board ship, and other 
tough materials. Nor is vhis all. Though cast iron is com- 
monly used, A may be made of other materials, such, for 
example, as granite or sandstone, and isso made. Again, | 
instead of haviug the surfaces of A and B flat, they may be 
grooved, the hills and valleys fitting each other. Here we | 
have at once great frictional surface. The rerult of all this 
adaptabili‘y is that the machine will pulverice any tubstauce. 
Several machines were shown at work, aud sampies of dozen: 
of material-, such as goid-bearing quariz avd wheat, copper 
pyrites aud cok, fiints avd irun ore. In oxe word, it 
appears thas if ever there was & universal miil it is this. 1) 
is largely mntendea for crushing gold quartz where water is 
not available fur stamping. Ic 1s stated that the power re- | 
quired is very moderate, but we have little definite informa- 
tion on the subject, 

Our engraving iilustrates one of these machines shown at 
Erich, without the fan, avd with the wooden feeding and 
deiivery shoots removed. From what we have said its con- 
strucuion will be understood almost ata glance. There are 
nine different types of machines made, of which fuur have 
been lwid down and are at work at the Enth Ironworks, 
viz :—(1) A 5ft, machine, so that quariz, silver, copper, 


\ 


es 


/ 





and lead ore, phosphates, cement, and other hard sub- 
stances can be pulverised and concentrated, the actual 





| with iron, such as ochre, &c. 
| trator, which divides heavy and light matter, such as spar in 


| power required for this mill being 7-horse power. (2) A 4ft. 


| machine, with roller and roller-path lined with emery, suit- | 


| able for delicate colours that might be stained when crushing 
At the back is a concen- 


ochre, and mica in quartz. These are delivered into separate 
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| one having 1600 holes per square inch. The 
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machine, making only thirty-five revolutions per minute, 
but a 6ft. machine will grind 20 cwt. of hard quartz per hour 
to such a fineness that it will pass through a 40 mesh, iv., 
ower required 
for this mill is 11 brake horse-power, and, being seif-con- 
tained, no expensive foundations are required. It can be 
; driven either directly from 
an engine, or from shaft- 
ing by means of belts; but 
perhaps the best means of 
working it is by an electric 
motor. At Erith the ma- 
chines are so driven. A 
large central station can be 
placed conveniently for coal 
and water supplies, and 
work several of the mills 
by motors situated at 4 
considerable distance. The 
pulveriser can thus be situ- 
ated at the mines them- 
selves, even when no water 
is obtainable on the spot. 





LAVAL’S 100- HORSE 
POWERSTEAM TURBINE 

As showing that the 
steam turbine is now & 
motor to be reckoned with 
in the steam engine world, 
we illustrate a Laval steam 
turbine of 100 brake horse- 
power. In THE ENGINEER 
of the 20ih October, 1893, 
we published a descriptive 
accountof this turbine, with 
details, as then made for 
sizes up to 30-horse power. 
On some questions relating 
to the benaviour of steam 
in turbine operation we may 
refer to that article. Since 
the date of that article a 
slight but important modi- 
fication has been made in 
the construction of the tur- 
bine wheel, Every bucket 
is formed at the end of a 
radial spoke, forming & seg- 
ment of a disc surrounded 
by & steel hoop, so that the 
strength of the wheel as 








lu0-onaKe MORSE FOWER LAVAL 81EaM TURBINE 


chambers automatically. (8) A 2ft. Gin. machine, arranged 
for grinding barley, wheat, and such like materials, the flcur 
produced by it being very fine and white. (4) Also o 2ft. 6in. 
machine, but with a toothed roller and path, for pulverising 
tough substances which require breaking up as well as 
ennding, such as bark, cork, leather, rice, sawdust, bones, 
vo. &e, ~ ; ; ; 

As to the output, we were told that it is a slow-speed 








against centrifugal forces 1s 
so increased as to be far be- 
yond any stress that can 
arise at speeds far higher than those used. This surmounts & 
difficulty connected with the construction of a practical steam 
turbine, and as the steam consumption has now been brought 
to 22 lb. per brake horse-power with turbines of the 50-horse 
size, the cost of working is much less than with most engines 
of good ordinary types. 
Fig. 1 of our engraving shows the 100 brake horse-power 
turbine as arranged for driving by rope gear. The rope a6 
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THE DE LAVAL STEAM TURBINE MOTOR AND DYNAMO 
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shown is continuous or endless, a loop being led over a pulley 
supported on a screwed fork stem, by which the tightness of 
the rope may be adjusted, 

The above engravings—Figs. 2 to 5—illustrate the com- | 
bined 30-horse power turbine motor and double armature 
dynamo, driven direct from the second motion shafts of the 
motor. Fig. 2 is & sectional elevation through the steam 
separator, wheel chamber, and gear box. The steam from the 
separator and equilibrium valve passes into the turbine casing 
as described in the article already referred to, and from this 
escapes by jet pieces placed at an angle as shown in Figs. 
6and7. Fig. 6 shows how three of the jet pieces are held in | 
the casing; usually there are eight of these jet pieces | 
used, half of which are held as shown, and half are | 
so held that steam may be admitted to or shut off) 
from them. The section of this nozzle is important, | 


| 72a, Deansgate, Manchester. 
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Fig. 7—TURBINE JET PIECES—Fig. 6 


and Dr. de Laval found that by gradually increasing 
the sectional area of the small hole of the jet piece 
as shown in Fig. 7, the steam could be expanded to atmo- 
spheric pressure before issuing from the jet, and in this 
way the whole of the energy of the steam is expended 
in imparting a high velocity of issue of the particles as they 
leave the jet and impinge on the turbine buckets. The 
steam, in fact, has to be used at such a pressure that under 
the influence of its expansion and the steam behind it, it shall 
issue as & jet having movement in one direction only, and 
not in all directions as steam would have if not expanded 
until after it left the nozzle. It must issue as a pencil of 
liquid, and, as far as possible, imitate the action of a water 
jet ina Pelton wheel. It will be noticed that under this 
system of action the velocity of the turbine wheel buckets 
1s necessarily a very high one—one sufficiently high for the 
impact of a pencil of steam to give up its energy in the 
short space between one side and the other side of the wheel 
buckets, The wheel velocity must be somewhere about half 
the velocity of a free steam jet under the conditions resulting 





| tors to note the pointing of your predilections, 
| is of vast importance, and of the first order, is openly admitted. I: 








2 Meter. 





from the form of jet used. There is, it will be seen, a 
quantity of heat converted into work which represents the 


| difference between the heat of evaporation at boiler pressure 


and at atmospheric pressure, and this, no doubt, tends to 


| the remarkable economy which has been achieved. 


The little turbine wheel, running at a velocity of about 
20,000 revolutions per minute, is carried ona flexible shaft, 
upon which is a double pinion of very small diameter, gearing 
into two double fine tooth gear wheels, as shown in Figs. 2 
and 4, one of the gear wheels being shown in black section in 
the lathe. Fig. 3 is a view of the turbine end of the combina- 
tion, and Fig. 5a view of the dynamoend. It will be seen 
that the rope by which power is taken from the 100-horse 


| power engine runs equally on two five-grooved pulleys on the 


gear wheel shafts. The Laval steam turbines are being 
introduced into this country by Messrs, Geo. Thomas and Co., 


An interesting description of the theory and action of the 
steam turbine was read by M. K. Sosnowski before the 


| Physical Society of France, and Professor Unwin, F.RS., | 
| has for some time had one of the smaller power turbines at 


work at the Central Institute, Kensington. 
| 


LETTERS TO THE EDITOR. 
We do not hold l i the opini } 
(We —— nace for opinions of our 
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BOILER INSPECTORS. 


Srr,—I was very pleased on reading your leader on boiler inspec- 
That the subject 





is an old old story, and has been discussed many times and with 
coufl cting results. I can only reassert—and I think many will 
agree—that the educated intelligent boilermaker is the proper and 
must competent person for the post of boiler inspector. I am very 
far from saying that apy riveter or caulker is qualified for the pest. 
Yet, because the boilermaker is educated to the requirements of his 
own business, I cannot, surely, discern in him the least iota of the 
engineer. 

It should be remembered that the work of a boilermaker is very | 
different from that of an engineer, or any other branch of the iron 
trade. He is usually draughtsman, pattern maker, and boiler- 
maker c.mbined. Apart from the educative needs, the practical 
science required, to the jntell gent miad, renders the underraticg 
of the art of boilermaking an impossibility. 

The art of boile: construction is entirely foreign to the ordinary | 
engineer. Some of them have learned the different formu's by 
rote, and with many of them I venture to h: zird the opivion that 
it is about all that can be said of it. To sssume that the practical 
experience of the boilermaker is of little use to him as an inspector | 
is just nonsense, and quite on a _ with the sounding of boiler plates 
for a difference of s\n. in thickness, 

You refer to divisional labonr as an agent promoting the extinc- 
tion of the all-roand boilerm»k-r. Q ite so—and not so. Bit is 
the same expression not applicable to the engineering trade? I | 
can agree with you if you refer to establishmeuts such as at D -pt- 
ford, Ardwick, Jarrow, Fairfield, or Clydebank ; and yet, at these 


| The result, of course, was continuous trouh'e. 


Swarr Enc 


eminent places, for those who have eyes to ses, thara is more to see 
and learn than can possibly be had at Grantham or Coatbridge. 
Still. the country shops are yet full of really all-round men, 
qualified in every respect for the important post of boiler inspec- 
tor, and yet for the first vacancy advertised, should a scora of men 
apply as practical boilermakers, and state their qualifications, I 
question if a single one will receive a reply of any sort. It is non- 
sense to urge that the boilermaker is being outrun by the young 
fitter. I know the young fitter has the preference. Why is it so ? 
Sairely it is not bis educational training only that makes him 
more compet-nt than the practical boilermaker, who overhaps, 
may have had as good a training as that of the fitter. When the 
young engineer joins the insurance companies, is it not a fact that 
h‘s boiler education jast begios? Al the literature at their com- 
mand is put before him, and every assistance is given, so that he 
may soon become proficient. Is it so with the boi'ermaker who 
succeeds to a vacancy? No, it isnot. Hence the early disgust 


| of the few successful ones who see in it a one-sided policy and past 


their toleration, and so return to their old love—the works. I 
may here state that I have never been an inspector, nor is it 
likely that I shall ever seek the opportunity to be one. 

I was pleased to note your leader in last issue, ‘‘A Curious 
—Bathgate—Boiler Explosion.” I referred to it in my first 


| letter ; and at no inquiry has the inspection of boilers by insurance 


companies’ inspectors been more severely condemned and exposed 
than at the Batbgate inquiry. And it would be well if at all 
inquiries an outsider was admitted, as at Bathgate, to listen to 
and take evidence. 

Having your leader before me, and noting all its contents, I 
wonld add, as an instance, a pertinent but simple qnestion. 
When does a fracture become dangerous? A. ——. Had these 


| fractnres been noted in time, or had they been seen to by a 


practical boilermaker, the explosion, I am confident, would never 
have occurred, and my opinion is not an isolated one. I have 
noted your invitation to apply ourselves to instances wherein the 
boilermaker has proved his superiority. Well, I have no desire to 
tell tales ont of school, but many could be told. I will satisfy 
myself and those interested with the following examples. 

A Lancashire boiler was surveyed by an engineer inspector. It 
was discovered that a portion of the flue—in the fire—was very 
much corroded and wasted from the action of the feed. It was 
decided that a bolted—putty—patch would be a suffivient repair. 
Well, to the inspector’s order the boilermenders put on the patch. 
The boilermakers 
were at that patch again and again ; so was the inspector. The 
inspector was satisfied with his own work, but found fanlt wi h the 
boilermakers, whom he asserted were not able to put in the bolts 
and make a desirable j int, and so advised the owner to have an 


| engineer at the job. Ultimately the owner found fault with the 


inspection, and insisted on the insurance company sending on 
another inspector to examine this parti-ular patch. Well, the 
inspector who was sent happered to be a practical hoilermaker, 
whose sole busi is to ine boilers only. He saw how 
matters stood at a glance, and ordered the whole plate to he cut 
out at once, and to be replaced with a new one without further 
delay. From a subsequent inspection it was thought thet the 
plate was taken out none too soon, and an explosion was probably 
averted. 

The inspector was afterwards warmly congratulated by the owner 
for bis honesty of juigment, not as much for condemning the work 





| of bis fellow inspector as for the promptners of bis decisicn. Many 


similar stories could be told ; but that is not the point. My desire 
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is not to make out a case on the chance error of either side, but 
rather to discover the reason why the engineer is preferred, and the 
boilermaker rejected. Of course we are told that there is the 
engine besides the boiler, and that their insurance and inspection 
go together with some exceptions, and that it is easier to educate 
the engineer to the requirements of boiler inspection than it is to 
educate the boilermaker in the mysteries of the engine and boiler 
as well, Isit not possible that the boilermakor should know the 
boiler jast in the same way that the engineer knows the engine, 
before they tackle the responsibility of inspectors at all? Would 
it not be just as easy to train the boilermaker as the engineer ? the 
creative intelligence of both arethe same. To all intents a previous 
knowledge of enginesand boilers practically is not absolutely essential. 
A commercial traveller—with the assurance that he would remain 
long enough to be trained, and retain his position after being 
trained—would be quite as eligible as a candidate as the practical 
engineer or boilermaker. The —— of engines should not be 
coupled with boilers at all. Should an engine break down, from 
whatever cause, we seldom hear of it, therefore the qualification of 
the engineer asa craftsman is not commented upon. Should a 
boiler explode, everybody soon knows of it, and should the fault be 
properly discovered or laid to the charge of the boilermakers, how 
wonderfully well the story is told to the engineering world ; and 
how wonderfully well the proper cause is sometimes hidden from 
external view. 

I have often thought that it would bs a good thing for the engi- 
neer to stick to the engine, and the boilermaker to the boiler ; 
both would be in their natural element, and the steam-using public 
would, I am sure, be better served than they are at the present 
time. It is folly to spsak of the supsrior education of the engineer. 
The ordinary engineer has not the privileges of applying his know- 
ledge in the shops, otherwise an expensive office staff would not be 
required. A superior education is very mach lost upon the work- 
ing man to be of any use to him; he must have some way of 
applying it, and that, too, in the way of earning his daily bread. 
Certificated engineers—and there are many of them—are fully 
alive to the above fact. 

Let the opportunity once be given to the intelligent craftsman 
of any profession who is watchful for the main chance, and the 
educational acquirements will soon be attained. I notice one of 
your correspondents, *‘ Old Chap,” in defining the use of the test- 
ing hammer, remarks that boilermakers are always deaf, and cannot 
discriminate the fine vagaries of tone. Well, ‘‘O.d Caap,” you 
know very well that it is more the sensibility of touch than sound 
that indicates the soft bits, and I daresay you have never, in all 
your experience, used the hammer without using the three fingers 
of your other hand to assist you in detecting the unseen flaws ; 
besides, you know the boilershop is a noisy place. 

Yes, ‘Old Chap,” the hammer is still used, and in the hand of 
a competent person is a very useful article indeed. Unseen 
fractares have been discovered by its aid, that would probably have 
ended in disastrous and mysterious explosions, Nigh on twenty 
years ago, as a very young j»arneyman, | drifted from my present 
abode tu the river Thames, and there had the rare misfortune to 
witness the popping in of a lead rivet, but I also had the pleasure 
of seeing it taken out again, and a screwed bull-headed pin inserted 
in its stead. And that was on the best work too. Not many 
months ago I witnessed an inspector testing rivets in some boiler 
shells, The rivets were lZin. diameter, and the hammer was not 
more than 30z, The inspector, I presume, was an engineer, 
Query: Did he know what he was doing? The pressure on the 
rivet heads was about 130 tons or more. Out of some thousands 
of rivets, not one was condemned. More important poiats were 
omitted. The survey under construction was an easy one for the 
boilermaker, though the airs of the inspecting gentleman and 
methods were stringent, seemingly excellent, Ia short, the boiler- 
makers enjoyed him very well. I have to note the comments of 
Mr. Swift. His free admission of nervousness is just the experience 
of all engineers, or any one else when out of their element. His 

layfal rehearsal of a talk with a Birmingham boilermaker is very 
ike the thing, but his yarn about the punched holes, tbeir position, 
and the sizs of the rivets will not pass muster; £'n. rivets, fin. 
punch, and a Zin. die. No, no; it will not do. 

Even in those far away days punching was more practised and 
better understood then than now. The plates were turned upside 
down, the reverse lap marked and punched, so that when rolled up 
the smooth surfaces only would be in contact. ‘‘ Those crael 
drifts” have been abolished years ago, and yet in the best shops in 
Manchester and district and here, too, you could gather up tons of 
drifts that are daily employed in the construction of the highest 
class boilers. Boilermakers, as a rule, do not take so kindly to the 
reamer as they ought to. The drift is the handier tool, but it is 
mainly used—and rightly, too—in pulling work together. These 
several things the practical boilermakers understand and see 
in a different light to that of the engineer, whose workshop and 
class trainiag has nothing in common with that of the practical 
boilermaker, 

Most certainly I dispute the better fitness of the engine fitter 
only. What has he to recommend him? I would point to the one 
who had served an apprenticeship as a boilermaker, and has had 
actual experience on repair work, and who is fairly educated, as the 
better man, and certainly the “ right man in the right place.” In 
the inspection of boilers let it be done by those who are boiler- 
makers, and who have something more to recommend them than a 
smattering of doubtful formulas and test-book information. 

Glasgow, September 21st, A FOREMAN BOILERMAKER, 





COMPARATIVE ADVANTAGES OF VIGNOLES AND BULL-HEADED 
RAILS. 


Sir,—A discussion on the comparative advantages of Vignoles 
and bu'l-headed rails would be superfluous, if the railways of this 
country only were considered, The preference for some form of 
the double-headed type has been predominant always, and lines 
like the Great Western and Metropolitan, which were exceptional 
in using flat-footed sections, have, since the conversion of gauge, 
adopted the bull-headed rail in conformity with the usual practice. 

The case is very different abroad. In India, rails of the two 
types are used in about equal proportions. Oa the continent of 
Earope the Vignoles type is more favoured, and in America this 
latter is used to a still greater extent. For practical purposes it is 
of lezs interest to inquire why these differences exist than to find 
whetherthey oughtto be maintained in future ; but the two questions 
areso much involved that some brief notice of the former is necessary. 
When a certain type of permanent way has been adopted for a 
particular line, there are many advantages in adhering to it when 
extensions are made, and the character of much of the existing 
mileage may be accounted for by this persistence for the sake of 
convenience ; but, at the ortset, the divergence of practice arose 
mainly as follows. 

The advocates of the double-headed rail claimed for it a better 
distribution of material for strength and stiffaess, the more secure 
attachment to the sleepers by means of chairs and keys, the ease 
of renewals withont injary to sleepers by drawing and driving 
spikes, and the ability to reverse the rails when one head had been 
worn. Oa the other hand, the advocates of the Vignoles section 
claimed the saving of initial cost of chairs, and the advantage, at 
that time, of forming the pile out of which the rail was rolled, of 
different qualities of tron, so that the finished rail should have a 
hard crystalline head to resist wear, and a strong fibrous flange 
where the greatest tensile stress occurred. In addition to these 
arguments in favour of flat-footed rails, such sections were 
especially applicable to the longitudinal sleeper system, which even 
now survives to a certain extent in Germany, 

It was soon found that worn double-headed rails were not 
satisfactory when reversed, and it is therefore natural that the 
weight of evidence should have been thought to lie on the sides 
of the Vignoles section, at all events where heavy traffic was 


not expected, and where, accordingly, initial cost was a dominant 
consideration, 

Although this was the position only a few years ago, and 
accounts fairly well for the existing state of affairs, the conditions 
are now very different. In the first place, the stress of traffic has 
immensely increased, not only by reason of its greater volume, but 
more especially owing to greater speeds and greater concentrated 
loads imposed by heavier locomotives ; and secondly, the adoption 
of steel, universally in the case of rails, and in substitution for 
timber sleepers to a large and increasing extent, has introduced an 
entirely new element, 

As regards the increased and still increasing severity of traffic, 
the rapid destruction of wood sleepers by flat-footed rails in the 
United States has been for some time a source of trouble, and a 
remedy has been sought by placing tie-plates, so called, between 
the rail and sleeper to increase the bearing surface. This, of 
course, is an approach to the chair, without, however, securing the 
lateral support which is one of its chief advantages. That some 
nearer approach to the English chair in conjanction with Vignoles 
rails is soon to be a may be inferred from the following 
conclusions adopted by the recent International Railway Con- 

Tess :— 

si When considering the fixing of the rails to the sleepers, two 
distinct systems have to be considered—that of the ‘ double-headed ’ 
rail, and that of the ‘ Vignoles’ rail. As the speed of trains in- 
creases, the strain on the attachment of rails to the sleepers 
increases very rapidly, and special attention must therefore be 
paid to the means of attachment used. The best means of attach- 
ment is that of fixing the rails in strong chairs. 

‘*Tt would therefore seem logical to develope the mode of fixing 
the Vignoles rail on the same lines as that adopted in the buall- 
headed rail and chairs, either by using holding-down plates, or by 
increasing the number of the holding-down screws.” 

If, then, it is necessary for future traffic requirements to provide 
flat-footed rails with the equivalent of the chairs used with bull- 
headed rails, the main argument for using the former type of 
section disappears, The argument based on varying the quality of 
the iron in different parts of the rail has disapp in the chang 
from iron to steel of uniform quality, and the argument rape, | 
to longitudinal sleepers has also gone with that discredited an 
obsolete system, the remnant of which in Germany is being 
gradually superseded. Moreover, the substitution of steel for iron 
renders it possible to reverse a double-headed rail after one head 
has been worn, and this is, in fact, done on some Iadian lines, 
although it would be better practice to employ a bull-headed 
section. 

The original case in favour of the Vignoles type has therefore 
now entirely collapsed wherever heavy traffic has to ba dealt 
with ; excepting perhaps where metal sleepers are used, and the 
deficiency in beariag surface is on that account of less importance. 
Io this relation Indian permanent way presents several points of 
interest. About 13,700 miles of track are laid on metal sleepers in 
that country, of which in round numbers one-half consists of 
Vignoles rails on transverse steel sleepers, and the other half of 
bull or double-headed rails, on cast iron pots or Danham-Olpherts 
plates. It is generally admitted that the cross sleeper is preferable 
to cast iron supports connected by tie bars, and the chief reason 
that the latter now exist is that they can be cast in one with a 
chair, thus providing a convenient fastening for the double-headed 
rail, whilst the means hitherto tried for fixing chairs to steel cross 
sleepers have not proved satisfactory. Simple and efficient means 
of doing so have been devised, but probably this question of 
connections to metal cross sleepers will form the ground upon 
which the last logical position of the advocates of the Vignoles 
section can be taken, s> far, at any rate, as important railways are 
concerned, 

Oa all other grounds there can be no doubt whatever of the 
superiority of the bull-head over the Vignoles section, comparing 
steel rails of equal weight per yard. Take, for example, the 
latest Sandberg section for a 451b. rail, which is 3¥in. deep. It is 
easy to design a bull-headed section of the same weight Zin. deeper, 
with a head of the same width and ia. thicker, 74 per cent. stiffer 
when new, and about 15 per cent. stiffer before both become unser- 
viceable from wear. Sach a rail would not be quite as strong as 
the Sandberg rail when new, but would be considerably stronger 
before both had been worn out, and it is in this last state that the 
strength of a rail should be considered. 

I: is hardly necessary to insist on the effect of increased stiffness 
in reducing wear and tear not only of the road but of rolling stock, 
and with this the bull-headed rail has the further advantages of 
being easier to fish properly, easier to bend to curves without 
injary, easier to handle and stow in transit, and easier to replace 
in the road. 

The bull-head is the section of the future, not only for heavy but 
for comparatively light rails, and itis satisfactory to find the South 
Indian Railway leading in this direction of progrees with a 50 1b. 
steel bull-headed rail. JAMES WHITESTONE 

113, Qieen Victoria-street, E.C., October 7th. 








EARLY GREAT WESTERN LOCOMOTIVES, 


Sir,—Ia your issue of 4th inst. ‘‘R. D. P.” writes that he has 
been unable to find the framed drawing of Harricane at the South 
Kensington Museum. I believe he will find it close to the old 
locomotive engine Agenoria, and alongside of Mr. Theodore West’s 
sheets of locomotive diagrams, where it has been for some years. 

Ihave read with much interest the letter in your last issue by 
Mr. C, E. Stretton on the North-Eastern brake trials and the 
Westinghouse quick-acting brake. I quite agree with all that Mr. 
S:retton says, and think that a brake possessing such advantages 
as those mentioned should be generally adopted. But whatever 
brake is used, there is no doubt but that all the wheels in the train 
ought to be fitted. The Board of Trade regulations on this matter 
are absurd and inconsistent, and should be revised. The fish 
wagons and other vehicles fitted only with pipes are frequently run 
on passenger trains—not only one, once and again, but in numbers 
and regularly. Oa the East Coast route particularly I hear there 
are complaints as to this, 

I have pleasure in giving the following additional particulars as 
to the third Harrison engine referred to in Mr. Meade King’s 
letter. It ran on six wheels, all coupled, The gearing up was 
carried out in the same way asin the Thanderer. The boiler was 
carried on a frame supported on six wheels, and the tender ran on 


four wheels. The following were the leading dimensions : — 
Engine— 

Diameter of wheels ° 4ft. 6in. 

Diameter of cylinders .. 16in. 

co, OC EO OE ae. |e 

From front of frame to leading centre .. 2ft 9in. 

From leading centre to middle centre ..  6ft. 

From middle centre to trailing centre ..  6ft. 

From trailing centre to back of frame .. 2ft. 9in 

J) eae se se fo 2ft. 

Total length of frame .. 17ft. Gin. 
Boiler carriage— 

Diameter of wheels 4ft. 6in 

Total length of frame .. 21ft. 6in. 

Wheel base — os 16ft. 

Number of tubes ae 35 

Total heating surface .. 624 square feet 

DUD ce 56: 58: £0 1b. 


Tender— 
Diameter of wheels .. 
Totai length of frame .. 
Wheelbase .. .. .. 


4ft. 6in. 
18ft. 6in. 
8ft. 


a D. H. Littirsoun, 
27, Bank-street, Dandee, October 8th, 





Srr,—With reference to the letter of Mr. Littlejohn, page 345, 
I have now referred to a pocket-book in which I recorded the 








most important details given to me by Mr. Harrison immediately 





——= 


after the conversation in 1879, Hr. Harrison’s words were that 
‘three of his patent engines were made, two for the Great Western 
Railway, and one for coal traffic upon a line in the North ;” he did 
not state the name of the railway, nor did he give the name of the 
third engine, but I find he said the engine was just like the 
Thunderer, but with six coupled wheels of 4ft. 6in, diameter, 

Unfortunately, the conversation was not completed, as the trial 
train in which we were riding commenced to engage all attention 
In reply to the question of Mr, Littlejohn, page 345, ‘Does Mr. 
Stretton know for what line this engine was made?” my answer 
is No, and I have no means of ascertaining. 

Laicester, Ostobsr 7th, LEMENT E, Strerroy, 





DETACHABLE RUDDERS, 


Sir,—In your issue of September 27th I find a description of 
Maclachlan patent detachable rudders. Allow me to point out to 
you that the s.s, Didam and Dabbeldam were fitted with these 
rudders in 1890, as you will see from the tracing which I forward 
to you. The drawings were submitted to L'oyd’s and Veritas, and 























received their full y pape Although it has proved to be an 
excellent device, we do not consider it sufficiently important to take 
out a patent for it ; but the credit for the idea—such as it is I 
must claim for the staff of the Netherlands Steamboat Company, 
at their shipbuilding works, Fijenoord. D, Cron, 
Rotterdam, September 20th, Director. 





220-VoOLT LAMPS. 


Sir,—I believe I may claim to be the first to be supplied with 
enrrent at 220 volts from a public supply, in this case the St, 
Pancras Vestry. 

I do not know that there is much to object to in the higher 
pressure, but at present there are practically no lamps to be 
obtained of English or foreign makes. I got twelve, all that there 
were in stock, and four burst out of these—exploded at once, 
considerably alarming the feminine members of the household, who 
fear the rest may do likewise, The great defect is that the makers, 
if they can make 8-candle power, will not make 5-candle power, 
such as are extensively used on the 100-volt circuits of other sup- 
plies, and their use effects a considerable saving in passages, &:, 
which are not frequently used. 

I think it would be interesting to see the remarks of your 
readers on this sudden change on the part of the St. Pancras 
Vestry, especially as it is virtually an abandonment of the present 
three-wire system, St, Pancras, 

October 8th, 





ORDNANCE DATUM, 


Sm,—Your correspondent ‘‘Dumpy” asks where there is a 

bench mark upon which reliance can be placed. I may inform 
him, as an old Ordnance leveller, that the first bench marx he sees 
after leaving his house is quite accurate enough for any work he is 
ever likely to bs called upon to perform. The Ordnance D:tum is 
taken from mean water at Liverpool, which is 7°47in. below mean 
sea level, as taken all round the coast. From this datum all levels 
in Great Britain are taken, and bench marks established, 
If ‘‘Dampy” wants some cular special bench mark for his 
own use, there is Trinity high-water mark, which is the level of the 
lower edge of a stone fixed in the face of the river wall on the east 
side of the Hermitage entrance to the London Docks, and is 
12°48ft, above Ordnance Datum, 

The datum for Ireland is low water of spring tides at Poolbeg 
Lighthouse, at the entrance to the river Liffey, Dablin. It is 
8°094ft. below the mean sea level existing round the coast. 

Crewe, October 7th. Ernest MULLIN, 








An important scheme for damming the river Dee has 
been submitted to the Chester Town Council, involving an expendi- 
ture of nearly £22 000. The seheme embodies proposals to con- 
struct sluices near the old weir at Chester, which prevent the 
tides overflowing the weir and polluting the water supply of the 
city. It will also prevent the flooding of land above the city, and 
improve the scour of the navigable channel between Chester and 
the sea. The scheme further embodied an application to Parlia- 
ment for powers to prevent the pollution of the Dee above Chester. 
It has the approval of the Dake of Westminster, who is an exten- 
sive landowner on the Dee, and who has promised to contribute 
towards the expense of obtaining the Bill. The Mayor of Chester, 
in submitting the scheme, said that as the Chester Waterworks 
would benefit so enormously by the sluices, that company, which 
was a wealthy one, should contribute one-half of the exponse?. 








The scheme was approved by the Town Council, 
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THE PROPELLING MACHINERY OF THE 


SAMOYED. 


In the concluding part of the article on ‘‘ Marine Engineer- 
ing and Shipbuilding on the Thames,” in our issue of July 
12th, we noticed as being under construction at the Thames 
Ironworks at Blackwall, for the Russian Government, a new 
armed steam transport, subsequently named the Samoyed. As 
the vessel had to be built and completed in three months from 
the date of order, the celerity with which this was effected 
enabled us, in our issue of August 23rd, to place on record the 
very satisfactory results of her official speed trials—made at 
the mouth of the Thames on August 20s:h—and to intimate 
that we hoped shortly to describe and illustrate her propelling 
machinery. 

In our present issue we are able, through the courtesy 
of the builders of the vessel, who are also the engineers, to 
give, on page 362, a longitudinal view of the engines as fitted 
in the ship, and above, a set of indicator diagrams taken 
from them while running the trials, together with a cyclo- 
gram constructed from them, showing the course of the 
steam in passing through the three cylinders. ’ 

The engines, as will be seen from our engraving, are of 
the three-cylinder inverted triple expansion type, the 
cylinders being 2lin., 32in., and 50in. diameter for high, 
intermediate, and low-pressure respectively, each with a | 
piston stroke of 24in. The cylinders are carried at the back 
by supporting brackets cast on the surface condenser—which 
is one casting—and by forged steel columns in front, the | 
condenser and columns being themselves carried by a massive | 
by oso bed-plate secured to the engine-bearers built in | 

é ship. 

The main crank-shaft of the engine, which has been | 
forged from a steel ingot in one piece, and which is 8}in. 
diameter, is carried in six gun-metal bearings lined with 
white metal, the thrust intermediate and stern shafts being 
also of forged steel. The pistons are of cast steel, with 
forged steel rods, and the connecting-rods, which have round 

ottom end brasses, lined with white metal, are of the’same 
material. 

The high-pressure cylinder is fitted with a piston valve, and 
the intermediate and low with ordinary double ported flat 
valves, each of which is actuated by double excentrics with cast- 





iron sheaves, and gun-metal straps, and double bar link 


motion, the latter with the slide and excentric rods being of 
forged steel. 

The reversing of the engines is effected by combined steam | 
or hand gear, and is of the all-round type. The air pump, 
17in. diameter and 12in. stroke, is driven by levers from the 
main engines, the circulating water for the condenser—which 
has 1752 square feet of cooling surface—being supplied by a 
centrifugal pump having a 24in. impeller driven by an inde- 
pendent engine. Hand gear only as shown is supplied for 
turning the engines, which drive a three-bladed propeller of 
10ft. 6in. diamoter, the blades being of cast steel. 

Steam for the engines is supplied by two cylindrical boilers, 
12ft, 3in. diameter and 10ft. long, made for a working pressure 
of 160 lb. per square inch ; the grate surface being 105, and 
the heating surface 3000 square feet. 

In the cyclogram accompanying the indicator diagrams 
—shown above it—which were taken at the trial of the | 
engines, the concentric circles shown in faint lines are lines | 





| of pressures, the inner one—figured 14°7—being that of per- | 


fect vacuum, and the extreme outer one that of the pressure | 
at which the boiler is worked, or 1601b. per square inch ; the | 
intermediate circles between the one marked “ atmospheric 

line ’ and the outer one, or boiler pressure line, being drawn | 
at distances representing 20 1b. increases of pressure. The | 


| radial lines shown drawn through the points in the inner | 


circle, numbered 1 to 18, or 20 deg. apart, are the positions | 
of the crank through one revolution, and correspond with | 
those shown on the diagram to the right. Around the outer | 
circle of the diagram are marked the positions of the cranks | 
of each cylinder, the high-pressure being at the top, the low- | 
pressure to the right, and the intermediate-pressure to the | 
left. The arrows show the direction of the cranks when | 
going ahead, the sequence being low-pressure, intermediate- 
pressure, and high-pressure. Also on the same circle are 
shown the points of cut-off, release, and compression for 
each engine. 

The indicator diagrams—which are shown in the usual 
order—are plotted on to the cyclogram in such a way that 
the varying pressures on the pistons of each engine at the 
points in its stroke corresponding to the position of its crank 
are indicated by setting off those pressures on the radial 
lines representing them, in each case measuring from the 
atmospheric line or circle; these lines—shown thick on the 
diagram—drawn through the points on the radials so found, | 








will each represent a complete cycle of the varying pressures 
upon one side of the piston through one revolution of the 
crank. In the diagram there are, therefore, six such lines, 
which show respectively the pressures on the top and 
bottom sides of the piston in each of the three cylinders, 
that referring to the top side of the high-pressure piston when 
taking steam being at the top of the diagram. To the left 
on the page are the ordinary combined diagrams. 








EVENING LECTURES ON ALLOYS IN MASON COLLEGE, BIRMINGHAM, 
—Mr. W. G. MeMillan, F.I.C.—intends to give a course of five 
lectures on the ‘‘ Nature of Alloys,” in the Mason College, at 8 p.m., 
on Thursday evenings, commencing October 10th, the fee for the 
course being 23, 6d. He proposes to refer to some of the work that 
has been done in this field—including recent important researches 
—and to discuss its practical bearing upon the preparation and use 
of metallic mixtures, The lectures are thus arranged :—lLecture 
1: Introductory: the metals asa class, Lecture 2: Behaviour of 
alloys in the fused condition. Lecture 3: Behaviour of alloys on 
solidifying. Lecture 4: Relation between properties and corposi- 
tion of alloys. Lecture 5: The making of a 

THE INSTITUTION OF JUNIOR ENGINEERS.—The annual general 
meeting of this Institution was held last Friday, October 4th, at 
the Westminster Palace Hotel, the retiring chairman, Mr. H. J. 
Young, taking the chair at eight o’clock, The principal business 
was the presentation of the council’s report on the proceedings of 
the past year, and the election of officers for the ensuing session. 
The report showed that steady advancement bad been maintained. 
The membership roll had increased by 45, the total at the present 
time being 418, At the seven monthly meetings the average 
attendance had been 78 ; and at the thirteen ‘‘ London and Neigh- 
bourhood” visits the average was 82. The Belgium summer 
meeting was highly successful. The Institution Premium for the 
best paper read by members during the session had been awarded 


| to that on “The Warming of Buildings by Hot Water,” of which 


Mr. E. King and Mr. Kenneth Gray were joint authors. The 
library had been well used, but its utility could be greatly increased 
by the provision of a reading-room, which, together with an office, 
the council were hoping they would soon be able to secure ; an 
office fand had been opened for the purpose. Theto‘al rc iots on 

neral account had been £487 1s. 2d., and expenditure £474 3s. 

he result of the election was :—Chairman, H. J. Young ; vice- 
chairman, H. B. Vorley; hon. librarian, H. Kempster; hon. 
auditors, W. H. Da Ritter and B. H. Joy; memters of council 
A. Anstruther Thomson, E. F. Bartt, B. H. Joy, and E. King. 
Remaining in office, H. A. Christ, W. B. Clarke, S. Catler, and 
A. H, Dykes, 
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Letters relating to Ad P Department of the | be the same, the 8ft. engine running two miles while the 
t EER. ; - 
FOREIGN AGENTS FOR SALE OF THE ENGINEER, fat Heh on ee | Ae By ag hai. White; all other | at, engine ran one. If, however, the capacities of the 





AUSTRIA.—GEROLD AND Co., Vienna. 
FRANCE.—BoyvEav AND CueEViLLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. TwiETMEVER, Leipsic. 
ITALY.—LOESOHER AND Co., 307, Corso, Rome. 

Boooa FREREs, Turin, 

RUSSIA.—CaRL Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
¢, AFRICA.—R. A. THompson AND Oo., 33, Loop-street, Capetown. 

J, O. Juta anv Co., Capetown, Port Blizabeth, and Johan- 

nesburg. 
AUSTRALIA.—R. A. THOMPSON AND Co., 180, Pitt-street, Sydney. 
362, Little Collins-st., Melbourne. 





MEETINGS NEXT WEEK. 
InstiTUTION OF JUNIOR Enorneers.—Thursday, October 17th, at 
te et Visit Caird and Rayner’s works, 777, Commercial-road, Lime- 
nouse, E. 








DEATHS, 


On the 6th inst., at the Mount, Ealing, ALEXANDER Fraser, M. Inst. 
C.E., Engineer to the Grand Junction Waterworks Company, aged 72. 
Funeral service at St. Peter’s Church, Mount-park, Ealing, at 2 p.m., and 
interment at Perivale, near Ealing, at 3 p.m. on Thursday, the 10th inst. 





7, King William-street, Adelaid 
Edward-street, Brisbane. 
CANADA.—MontreaL News Co., Montreal. 
Toronto News Oo., Toronto. 
UNITED STATES OF AMERICA—InterRnationat News Co., 83 and 85, 
Duane-street. New York. 
Supscription News Co., Chicago. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 
*," In order to avoid confusion, we find it necessary to inform 


¢ ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be gece pom by a large 
the writer to himself, and bearing a 


trouble and 


envelope legibly directed by penny 
postage stamp, in order that answers received by us may be fe to 
their destination. No notice can be taken of communications which do not 


comply with these instructions. 

*,” We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not pemanpensty Ad publication but as a proof of good faith. No notice 
whatever can be taken of y icatii 

SHIPBUILDER — By the displacement of a vessel 1s meant the weight in tons of 
the volume of sea water displaced by her at any particular drav ght of water ; 
and the load displacement is the weght of tne volume displaced at the luau 
diaught. Hence the displacement is obtained by calculati. g tne volume in 
cubic feet of the iminersed oouy of tue vessel, and then dividing tne »esult by 
thirty-nve, wich is the number of cubie feet of sea water weighing a ton. 
The calculation of the volume of such a form as the immersed body ofa 
vessel ig a labo ivus task, the particulars of which cannot be exp-oined 
within the limits of space at our disposa’, but we would refer * Snip wilder” 
to Thearle's ** Taoretical Naval A chitectur-,” published by Cuilins and 
Co , of Glasgow, in which the whole procedure is fully explained, and a 
specimen calculution shown. 
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COMPRESSED HIDE PINIONS. 
(To tne Bd-tor of The Bnywneer.» 

Srr,— Can anyone te 1 me whe e I can get c mpressed hide pinions for 
fast running drivi g? Tue particular case is for driv nga machine by 
geari: g frem an electric moter. Also if there is any better kina ot mate- 
rial fur this purpose. G. P. G. 

Boltun, October yth. 





SUBSCRIPTIONS. 
Tae ENoingERr can be had, by order srom any newsugent tn town or cow 
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be made Tur Exoin«er is registered for transmission abroad. 
A complete set of Tar ENGINEER can be had on application 
In consequence of the reduction of postage on newspaper Oone uniform rate 
for any destination outside the | nited Kingdom, Foreign Subscriptions 


will, until further notice, oe received at the rates given below Foreign 
wae at —,- advance at these rates — scecive Tam. Suamapen 
pos Subscriptions sent 'ost-0 Order must be 
accompanied by letter af adviee ts the Publishes a i 
Tain Paper O Prrs— 
Haly. yYyeeese ew ae = &0 1s. Od. 
ae ww we ae ew co ow ow SMe 
THIck is Come 
Wewee wea aw a @ & 
Yearly. oo «i oo =m ow oe Oe Ee 
Reaprve Oases.—The Publisher has in stock : ill hold 
thirteen copies of Tux ENGinnER. Price $s. 6d. apiece 
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- charge for advertisements of four lines and under is three shillings, 
two lines afterwards one shilling and sapences odd time ore 
charged one shill The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
a advertisements from the country must be accompanied by a Post-office 
BF I os ecpencry spinel adly saptnrd ang 
practical regularity, regularity cannot ranteed in any such case. 
AU except weekly advertisements are taken subject to this condition. 
Prices for Displayed. Advertisements in “' ordinary” and ' special" positions 


will be sent on a; 


Advertisements cannot be Inserted unl 
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rey for ging to press early with a portion of the edition, 
a RATIONS to standing advertisements should arrive not 
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SINGLE DRIVING WHEELS IN THE UNITED STATES, 


Unrin quite recently railway men throughout the 
United States regarded a locomotive with one pair of 
driving wheels as an abomination. They must have 
heard that locomotives of this type performed very well 
in this country; but they appear to have accepted all 
that might be or was said on this point with a certain 
amount of incredulity. They refused to believe that our 
uncoupled locomotive could possess sufficient adhesion to 





pull a reasonably heavy train. Within the last year, 
however, master mechanics have begun to find out that 
on this side of the Atlantic we do really know something 
about locomotives, and single-driver locomotives have 
been designed, and one has been set to work, 
and is described in our columns this week. It is 
amusing to read the comments of the American tech- 
nical press on the performance of this engine. They 
seem to regard it as little short of miraculous that 
this engine can haul a heavy train at high speed. 
The designer has taken care that it shall not 
lack adhesion, as the single drivers carry no less 
than 24 American or nearly 22 English tons—-a 
weight which, we believe, has never been put on a single 
pair of wheels in this country, the nearest approach 
being supplied by a few engines built several years ago 
for the Manchester, Sheffield, and Lincolnshire Railway, 
which were said to carry 21 tons on the drivers. The 
American engine runs on an excellent road no doubt, 
but such an enormous load must be very trying to 
any permanent way, to say nothing of bridges and 
culverts. In this country the single engine, after 
falling into disrepute on many lines, has for some time 
past been again growing in favour. No doubt a great 
deal of nonsense has been written concerning both types 
of engine by the thick-and-thin advocates of one or the 
other arrangement. Neither system possesses an abso- 
lute advantage over the other; all depends on circum- 
stances and conditions. But what these are seem to be 
very commonly overlooked. 

American practice has been what it was because it 
could scarcely have been any other. The English railway 
system attained excellence of road long before the 
American. In the United States comparatively heavy 
trains had to be pulled over very weak and bad roads. 
The very badness of the roads made the trains hard to 
pull. But it was necessary that cylinders of considerable 
diameter should be used and small driving wheels, in 
order that the tractive power should be high. Conse- 
quently, the wheels were coupled. The power of an 
engine is fixed, other things being equal, by the 
capacity of the cylinders. It may be taken as an 
axiom that no uncoupled locomotive of considerable 
power can have driving wheels less than 6fc. in diameter. 
The more powerful the engine the bigger must be the 
driving wheel. Mr. Stirling’s engines, for example, have 
the largest cylinder capacity of any non-compound loco- 
motive in the world with single driving wheels. They 
are 19in. diameter by 28in. stroke; but the driving 





wheels are 8ft. in diameter. Unless the speed of the 
trains were much greater than it is, the engine could not 
develope power enough with smaller cylinders. because, | 
in a word, it could not use steam enough. The condi- 
tions are analogous to that obtaining in a steamship A 
set of screw engines may be so locked up by a propeller 
with too quick a pitch, that they cannot revolve fast 
enough to use all the stesm which the bowlers can supply. 
In one important case which we can call to wind a ship 
on her trial trip indicated onlv a little over 3000 horse 
power instead of about 4000 The screw propeller 
had its diameter reduced by 2ft., and the next run 
was perfectly successful, the engines making more 
revolutions and using all the steam the boilers could 
make. There are single engines running with 19in. 
cylinders and 7ft. 6in. wheels; but they are 24n. 
or 26:0. stroke instead of 28in. The favourite 
American driving wheel used t2 be 5ft. 6in. Assum- 
ing that the pressures are the same in the American 
engines and the Great Northern locomotives, we find, 
that if 7938 cubic inches, the space swept out each , 
stroke by Mr. Stirling’s piston, is just right for an 8f:. 
wheel, then for a 5ft. wheel the volume should be 
4961 cubic inches; and taking the stroke at the normal 
24in., this gives a piston 16jin. diameter only. For | 
5ft. 6in. wheels the piston might be 17m. in diameter. ! 
Any attempt to make it larger would only result in| 
slipping the wheel—always assuming, as is very likely, ! 
that Mr. Stirling’s engines represent about the limit of 
capacity and diameter of wheel. To make our meaning 
quite clear, let us take the case of a mineral engine with 
wheels 4ft. in diameter and a Great Northern engine 
with 8ft. wheels. The former will make 422 revolutions 
per mile, and the latter 211 revolutions. If the cylinders 
were of the same capacity in both cases, the indicated 
power of the mineral engine per mile would be twice 
that of the Great Northern engine, because per mile it 
would use just twice the number of cylinders full of 
steam. But per minute the power of both engines might 





cylinders are proportioned in the way we have explained, 
then the power per mile will be the same in both cases, 
because equal volumes of steam of similar pressures will 
be used, and then by doubling the speed of the 8ft. 
engine, its power will be double that of the mineral engine, 
because it will use twice as much steam. Butthisisnot all, 
Mr. Stirling’s engines carry about 18 tons on the drivers. 
But to put 18 tons on any one pair of drivers of an 
American locomotive would have led to disaster; until a 
comparatively recent period, indeed, 10 tons was about 
the most that could be carried with safety. Steelrails and 
better ballast have made a change asregards the best lines, 
but there are still thousands of miles of track in America 
which would not tolerate an 18-ton load for an hour. 
Thus, then, we see that, perforce, American engines had 
to have coupled wheels, as we have shown 18 tons for a 
5ft. 6in. wheel, and a 17in. cylinder is not too much, and 
these are about the dimensions of hundreds, or probably 
thousands, of American passenger four-coupled engines 
running now in the United States. Other things being 
equal, the power of a locomotive is settled by its cylinder 
capacity. For many years a 17in. by 24in. cylinder 
answered admirably in the United States, the average 
speed of passenger trains seldom exceeding 38 miles an 
hour. As steel rails became cheap, and competition 
rendered higher speeds desirable, the dimensions of 
the American locomotive increased. The diameter 
of the wheels still remained about the same, but 
better track rendered heavier loads available, and 
as the weight on the driving wheels augmented so, pari 
passu, did the diameters of cylinders. With the advent 
of the 80 1b. steel rail as much load could be put on one 
pair of drivers as was before admissible on two pairs. But 
17in. cylinders are not sufficient for the required speed ; 
but to use larger cylinders without coupling was out of 
the question, and so we find that a 7ft. wheel has been 
adopted, which bears the same proportion to a 19in. 
cylinder that a 5ft. 6in. wheel does to a 17in. cylinder. 

It may no doubt be urged that the power exerted by 
the engine when ruaning, will be just the same whatever 
the diameter of the piston. So longas the proportions we 
have given are maintained the total space swept out by 
the piston per mile will be constant. The smaller wheel 
makes more revolutions per mile, and so the piston makes 
more feet per minute. This is quite true, and if only 
the small wheel would do as well as the large wheel for 
high speeds, then there would be no necessity for change ; 
but the large wheel gives better results in various ways. 
Wear and tear are reduced, and the engine keeps out of 
the shops for longer periods. The big wheel permits us, 
as we have seen, to make a more powerful engine alto- 
gether, because it can run at a higher proportionate speed 
than the smaller engine. Thus, while the wear-and-tear 
with a 5ft. 6in. wheeled engine would be excessive when 
the piston speed was 800ft. per minute, that of an Sft. 
wheeled engine at 1000ft. per minute would be compara- 
tively moderate, because the number of stoppings and 
startings of the piston per minute would be less. We 
see, then, that American railway engineers are now in a 
position to get all the power at high speeds that they 
want with a single pair of drivers, but only because 
they have augmented the load carried by the drivers 
and their size. Putting the case in another way, we may 
say that when large driving wheels are used it is unneces- 
sary to couple, because a single pair will possess adhe- 
sion enough to render available for traction all the power 
that a given cylinder capacity can develope, and this is 
just as true of English practice as it is of American ; but 
engines of this class are not suitable for trains which 
have to be started and stopped frequently, and this for a 
reason which is not always understood. The capacity of 
the cylinder represents, other things being equal, the 
power of the engine. The small cylinder and the small 
driver may go together. The average tractive effort will 
be, say z. In like manner, the larg3 cylinder and 
the large driver will go together, and the average 
tractive effort will still be x. But in starting a 
train the tractive effort varies very considerably with 
the position of the cranks. The smaller the wheels 
the less will the variation be for any given distance 
traversed, and this, no doubt, has an influence on the 
efficiency as a starter of the engine ; but besides this, it 
is well known that a single driver engine requires more 
careful handling than a coupled engine. The latter has 
invariably a larger margin of adhesion than the uncoupled 
engine. This is of very great use, no doubt, at starting, 
although it is not needed when the train has attained its 
full activity. It is, however, a mistake to suppose that 
single engines cannot get away well with trains. We have 
only to consider the performance of Mr. Stirling’s engines 
on the Great Northern, Mr. Worsdell’s on the North- 
Eastern, and Mr. Dean’s on the Great Western, to see 
that they are quite competent to get away with very 
heavy trains; but they will not do it as rapidly as coupled 
engines with small wheels, which have less inertia in 
themselves to be overcome, and require less careful 
handling on the part of the driver. 


MARINE BOILERS. 


A curious story comes to us from the United States. 
We are told that on her last outward voyage the American 
liner Paris was thirty hours overdue. According to a 
Central News telegram, she made a bad passage because 
of the persistent priming of her boilers. ‘Some such 
development was feared,” we are told, ‘‘ before the Liner 
left Southampton, but engineers who were regarded as 
experts were consulted, and they, it is stated, declared 
that the boilers were not likely to cause any trouble 
during the passage. As a matter of fact, the Needles 
had hardly been cleared when symptoms of priming were 
manifested, and a protracted journey was prepared for.” 
The tale must be taken for what it is worth. The only 
thing certain about it is that the ship was thirty hours 
late. The Paris is not a new ship; she was known for 
some years, we need hardly state, as the City of Paris, 
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and we have never before heard that she was delayed a 
single day by priming. There is, however, no reason 
why we should say that the facts are not as stated. It is 
well known to all engineers that marine boilers when 
pressed are likely to prime, and the circumstance should 
always be taken into account when we attempt to esti- 
mate the relative merit of the Scotch and the water-tube 
boilers. It has often enough been urged against the 
latter that they may at sea cause a breakdown at a critical 
moment by priming; but the history of boiler engineering 
in the Royal Navy leads to the belief that however bad 
or treacherous the water-tube boiler may be in this 
respect, it cannot be worse than its predecessor. Indeed, 
the margin of safety, so to speak, in most marine boilers 
is very small, and a trifling matter will cause them to 
give very wet steam indeed to an engine. The reason is 
to be found mainly in the desire to squeeze the maximum 
amount of heating surface into a shell of a given diameter. 
The tendency of the steam is to rise and lift the water with 
it, and if every thoroughfare through which the water can 
get down to the lower parts of the boiler is blocked by an 
up-rush of steam bubbles, then it is certain there will be 
trouble. The water will either be ‘“‘blown to pieces,” 
filling the whole steam space with spray, or a violent 
foaming will be set up, and water more or less “ solid” 
will be carried into the steam pipe and thence to the 
engines. Precisely the same process goes on in the 
Scotch as in the water-tube boiler. Currents are set up, 
and on the freedom of action of these currents the boiler 
depends for its safety and its efficiency. If interference 
with the current takes place, a greater or less failure to 
supply dry steam will ensue; the degree of failure being 
determined by the amount of hindrance to which the 
movement of the water and steam is subjected. It is 
almost always taken for granted that ina boiler 13ft. or 
14ft. in diameter with three furnaces it is impossible to 
prevent free circulation. Nothing can be further from 
the truth, and the reason why some designs are better 
than others is that some designers attach due weight to 
the truth and act accordingly. 

The great question of water-tube boilers remains 
where if was. The Admiralty intend to fit all new 
ships in the Navy with Belleville boilers. It is impos- 
sible to regard this policy as other than experimental. 
The experiment is gigantic, but it may be urged that it 
could not be otherwise. Time pressed ; the Admiralty 
were ‘ between the devil and the deep sea.” The Navy 
boiler was a failure—it is difficult to realise how great 
a failure; but Mr. Durston's justification lies in its magni- 
tude. No doubt he as adviser of the Admiralty, is 
responsible for recommending the adoption of the 
Belleville boiler ; whether, however, the Admiralty have 
or have not gone much farther than Mr. Durston intended 
to go, remains to be seen. There is no available infor- 
mation on the subject. As we have said, the magnitude 
of the failure of the normal boiler is the excuse for the adop- 
tion of the water-tube boiler. Few persons see that failure 
in itstrue light. Itis very generally taken for granted that 
with leaking the trouble began and ended ; but this is 
not so. It was not only that the boilers leaked, but that 
they could not supply steam enough to keep the engines 
going at the required speed. The leaking was bad enough, 
it endangered the lives of the firemen and engineers ; but 
that was not all, or nearly all. The fact that the boilers 
leaked if they were forced, rendered it impossible to force 
them; consequently the ships could not steam at the 
proper speed. We do not exaggerate if we say that 
dozens of ships in the Royal Navy never could attain the 
speed they were intended to reach, simply because enough 
coal could not be burned in the furnaces without risk. 
If, now, we come to investigate matters a little closely, 
it will be found that the failure has been largely due to 
the small size of the grates. We know that many of 
our readers will not agree with us ; we know that to many 
the statement will come for the first time; but we think it 
is not the less true, and it admits of having its truth 
proved. It will be admitted that the mischief was caused 
by maintaining too high a temperature. If the same 
quantity of coal is burned in one furnace as in two, all 
three being of the same dimensions, it will be granted 
that a higher temperature will be produced. We find, 
indeed, that all attempts to produce a high temperature 
with solid fuel, depend for their success in getting 
the fuel into the smallest practicable space and burning 
it as fast as possible. It is granted that if ships 
of war had more boiler power there would be no 
leaks. That means simply that there would be more 
grate area available, therefore the temperature would 
be lower. In Belgium may be seen locomotive 
engines, with grates 10ft. long and 7ft. wide. They 
burn small slack coal. The fire is thin, and the 
temperature in the fire-box is not much above a bright 
red. There is no dazzling white heat, such as may be 
seen in an ordinary locomotive fire-box. If it had been 
possible to keep the tube surface of the navy boiler 
undiminished, and yet to admit double the grate sur- 
face, nothing would have been heard about leaking tubes. 
The weak point about the Scotch boiler is its small grate 
area. Mr. Howden, no doubt, makes the grate area very 
small in his boilers, but his arrangements are special ; and 
we say now what we have often said before, that it is 
to be regretted that he was not given a man-of-war, and 
a free hand, to show what he could do. But dealing with 
matters as they are in the boiler-rooms of our ships of war, 
we repeat that the smallness of the grates is mainly 
responsible for the extraordinarily high temperatures 
obtained, and it is these excessive heats that wrecked the 
tube ends. 

Now, in our opinion, the superlative advantage of the 
water-tube boiler is that it has an enormous grate area. 
The work to be got out of a ton of coal is the same, within 
reasonable limits, no matter what is the temperature at 
which it is burned. If we burn it in an hour we get a 
temperature of, say, 2000 deg. If we burn it in half the 
time, the temperature of combustion will be, other things 
being equal, about 4000 dez. Augmented radiation, 
increased air supply, &c., step in to modify matters, but 





broadly speaking, the quicker the rate of combustion 
the higher the temperature. It is really therefore quite 
possible to make water-tube boilers of high power to work 
at a very moderate rate of combustion. An admirable 
example of this was supplied on Saturday by the Russian 
torpedo catcher Sokol. This is probably the fastest 
boat in the world; at all events, the only boat 
likely to dispute the claim with her is that built 
by M. Normand and briefly described in our last 
issue. We have already described the Sokol pretty 
fully. On Saturday she proceeded from Gravesend to 
the Nore with a large party on board, and she made two 
special runs of half-an-hour’s duration each; the first to 
ascertain the speed with natural draught. She has eight 
Yarrow water-tube boilers, arranged in four pairs, each 
pair with a single funnel. These funnels are very short; 
the tops of them cannot be much more than 18ft. above 
the level of the grate bars. The forced draught fans are 
screws, about 3ft. in diameter, placed horizontally at the 
deck level and the bottoms of cowls. The fans are caused 
to revolve by small horizontal engines standing on the 
stokehold floor, one to each boiler-room, and driving the 
vertical shaft of the horizontal fan direct. It was neces- 
sary to keep these fans revolving, or they would obstruct 
the draught down the cowls instead of aiding it. The 
boiler-room hatches were wide open. The light smoke 
ascended lazily—the wind being nearly aft—so lazily 
that we might have imagined that the dampers were in 
use, yet the Sokol was running at a mean speed of 20°5 
knots an hour. Here we see the influence of the 
enormous grates. The second trial was even more 
remarkable. The boiler-room hatches were closed and 
the fans run quicker. The air pressure in the boiler- 
room was brought up to }in. of water only, but the 
Sokol ran off at an average speed of 26°7 knots. It 
was not easy to imagine that the fires were being forced 
at all. Comparing this with what would have taken place 
with the locomotive boilers used in torpedo boats, the 
change was great. There were no flying cinders, no 
columns of lurid flame from the funnels. The difference 
could scarcely fail to strike any competent observer, and 
this admirable result was due, of course, mainly, as we 
have said, to the huge grates, on which it is possible 
to burn if necessary immense quantities of coal without 
generating any very abnormal temperature. Here, then, 
is one reason why the water-tube boiler should be better 
than any other boiler which is possible at sea; and 
in this very fact, that moderate temperatures are avail- 
able, practicable, and suflicing, lies an element of success 
for the water-tube boiler whose importance can scarcely 
be over-rated. 

It seems to us, furthermore, that enough has not yet 
been said concerning the use of small tube boilers for 
ordinary service. Jor some reason, not very easily 
explained perhaps, the idea has been sown, taken root, 
and flourished, that the small tube boiler must belong to 
the express type. It must be forced. Now, let us take 
the case of the Sokol, because it is one ready to our 
hand and suitable to our purpose. The Sokol boilers 
will develope when forced 100 indicated horse-power per 
ton. The engines work up to over 4000-horse power. 
There are eight boilers. They weigh, with their appur- 
tenances, about 5 tons each. To work one of these 
boilers to give out 250-horse power is mere child's play. 
Now, why should not two boilers of this kind be put into 
a merchant steamer and worked to give 500-horse power ? 
The one precaution necessary is to provide pure water. 
Not very long since to do that would have been very 
difficult—almost impossible. Now it is a matter of 
everyday occurrence, thanks to the labours of Kirkcaldy, 
Weir, and other inventors. To do this would at a stroke 
almost revolutionise the working of cargo steamers. 
Observe, there must be no forced draught, no forcing. 
A light boiler, small space occupied, and an enormous 
grate area would take the place of the ponderous Scotch 
boiler. Nor need the matter stop here. Why should 
not such boilers be fitted to our cross Channel steamers ? 
Wherein, after all, lies the special fitness of a 4in. tube 
for a boiler which is not to work with forced draught ? 
We wait for an answer. 


ADAM'S BRIDGE. 


Since our previous article on the subject of a connect- 
ing railway between India and Ceylon was written, we 
have received a copy of Mr. Shadbolt’s official report 
relating to it, and we are now in a position to more fully 
review the proposals made by it. We have before named 
the variance between those proposals and the design 
supported by Mr. Waring, the engineer to the Ceylon 
Government. We may, however, briefly restate the 
character of this variance by remarking that while Mr. 
Waring would maintain the flow of water existing between 
Palk’s Bay and the Gulf of Manaar, Mr. Shadbolt would 
prefer to stop it entirely by a solid causeway. Before 
entering upon the details of the design for this, it will be 
of interest to give figures illustrative of the extensive 
character of the scheme of which this connection by 
Adam’s Bridge will form part. To provide railway com- 
munication between Madras and Colombo necessitates a 
total length of line of 725 miles. Of this distance, how- 
ever, railways have already been constructed southward 
from Madras to Madura, leaving but 306 miles yet to be 
constructed. Of this mileage the following will show the 
chief divisions:—Madura to Paumben on the Indian 
Coast, 102 miles; Paumben Strait, 1 mile; Ramisseram 
Island, 20 miles; Adam’s Bridge, 21 miles; Manaar 
Island, 17 miles; Manaar to Colombo by the Ceylon 
Coast, 145 miles; total, 306 miles. Of the first of the 
above sections a detailed survey is now being made for the 
Indian Government by Mr. Shadbolt, the four succeeding 
ones having been examined and reported upon, though 
only superficially, both by that gentleman and by Mr. 
Waring. Of the last section, that in Ceylon, detailed 
surveys have already been made from Colombo as far 
north as Chilaw, while the rest of the route northwards 
has been inspected and reported upon. It may be said 
that with the exception of the Adam’s Bridge section, 





the entire route is an exceedingly easy one, the 
only heavy works to be dealt with throughout it being g 
few important bridges required for the crossing of rivers 
on the Ceylon coast section. 

Turning to Mr. Shadbolt’s report, we find details given 
not before available to us, as to the method its author 
proposes for the crossing of the strait known as the 
Paumben Passage. As to this, we notice that Mr, 
Shadbolt does not here propose to break the free coupling 
of the waters of the two seas before named. He suggestg 
for this passage a swing bridge only, while Mr. Waring, 
in anticipation of increase of current due to the limited 
obstruction embraced by his proposals, has designed ag 
necessary a passing lock. Mr. Shadbolt, in opposition 
both to Colonel Shaw-Stewart and Mr. Waring, believes 
that the increase of current from the arrest of the present 
flow would scarcely be sensible, the existing difference 
of level giving rise to this being due to wind pressure 
only. This attlux, he asserts, never exceeds Qin., and the 
effect of stopping the flow of this would not be felt on 
surface level for more than a few feet from the reef, 
Consequently, Mr. Shadbolt thinks that the design for 
the crossing of the strait might with advantage taka 
the form of a “simple solid sea wall.” This, he pro- 
poses, should have a top width of 20ft., and consist of 
two walls of masonry, each 5ft. thick, with the interven. 
ing space filled with concrete. Mr. Waring’s design for 
the same crossing made provision for a large extent of 
waterway. Mr. Shadbolt provides for 7000It. of this 
causeway, and estimates its cost at Rs. 1,050,000. 

As regards the section across the Island of Ramisserai, 
Mr. Shadbolt’s report is in almost entire accord with that 
of Mr. Waring, his estimate for the 20 miles of line 
required being Rs. 50,000 per mile. On leaving the 
eastern end of Ramisseram, the section of Adam’s Bridge 
is entered upon. We have on a previous occasion 
referred to the important difference in the designs of the 
two engineers for this. Which design is to be justified 
depends, perhaps, altogether on the solution of the 
fundamental question as to whether it may be practicable 
or safe to close the present flow between the two seas. 
A more detailed and longer examination will, no doubt, 
be necessary before this question can safely be decided. 
Meanwhile, we may deal with what Mr. Shadbolt’s 
report proposes on the supposition that this decision 
would be favourable to his design. He opens this part 
of his subject with the remark that—‘‘ Adam’s Bridge is 
the name given to the chain of shallows, shoals, reefs, 
and islands, which extends from the extremity of 
Ramisseram Island to the western point of Manaar 
Island.” He says, further, that of this, ‘there 
would be a proportion of water, mostly from lft. 
to 6ft. deep at high tide, and occasionally, but rarely, 
increasing to 9ft., and a proportion of dry land varying 
in height from 5ft. to 30ft. above high-water Jevel. Mr. 
Shadbolt estimates these proportions as follows :—Water, 
12 miles ; low land, 6 miles; high land, 8 miles. Of this 
Mr. Waring considers it would be necessary to bridge 
104 miles, the balance being served by embankment only. 
Mr. Shadbolt suggests a base of loose rubble, on which 
would be built two parallel face walls of masonry or 
concrete, the space between them being filled with sand. 
The width of the upper structure is fixed at 30ft. to 
admit of a double line of rails, the height of formation 
to be 12ft. above high water, and the rubble base to have 
a top width of 40ft. and slopes of 3 tol. The estimate 
for this work through 12 miles of water averaging 4ft. in 
depth is Rs. 1,500,000 per mile. For 6 miles on the low 
islands Rs. 1,100,000 per mile; and on the 3 miles of 
high islands, Rs. 100.000 per mile. The whole estimate 
works out to Rs. 24,900,000 for the 21 miles. This sum 
closely approaches to Mr. Waring’s estimate for his open 
bridge design, but it must be credited to Mr. Shadbolt’s 
proposal that it makes provision for a double line of rails, 
while that of Mr. Waring is for a single line with 
crossing places only. 

It is noticeable that Mr. Shadbolt, while bis estimate of 
Rs. 50,000 per mile for the crossing of Manaar Island 
closely agrees with that of Mr. Waring, has omitted any 
special reference to, or estimate for, the crossing between 
Manaar Island and the Ceylon mainland. This Mr. 
Waring expects to be nearly three miles in width, and 
his estimate for the section is no less than Rs. 520,000. 
It is, therefore, singular that Mr. Shadbolt has omitted 
any reference toit. It may, perhaps, be that, relying 
upon the innocuousness of altogether closing the flow 
and on the insignificance of this passage, he may 
have deemed it unnecessary to specially estimate for this 
short section. It would seem, however, to be certain 
that any embankment here would require some special 
protection. Mr. Shadbolt does not go into detail with 
respect to the section of the work on the island of 
Ceylon itself, he admittedly being without the re- 
quired information for doing so. He allows, however, 
Ke. 100,000 per mile for the entire distance between 
Manaar and Colombo. On this basis his report furnishes 
an inclusive estimate of Rs. 48,700,000 for the 306 miles 
between Madura and Colombo, an average of sbout 
Rs. 160,000 per mile. It may usefully be borne in mind 
that in sterling this average, at the rate of exchange now 
ruling, would be about £9000 per mile—surely a moderate 
estimate for a work which includes such an exceptional 
obstacle as that presented by the crossing cf the Adam's 
Bridge reefs. 

We take it to be evident that Mr. Shadbolt’s design 
for a solid causeway as the connecting link of the Indian 
and Ceylon railway rystems has much to recommend it, 
not the least advantage of it being that it provides at 
once for the double line which might in the future neces- 
sitate largely adding to the cost of that by Mr. Waring. 
But it would be premature to forecast its practicability 
until more accurate and more detailed surveys have been 
made than are at present available. 

REVIVING TRADE. 

Tue Board of Trade returns for the month ending 

September enable us to see at a glance the upward trend of 
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trade. The first six months of the year, as business men well 
remember, exhibited @ continuous fall. 

period passed, there set in a steady improvement, which was 
accentuated in August, and still more so in September. 
Instead of a continuous decrease having to be reported, the 
corner was turned and advance followed advance, until we 
find that the exports for the nine months ending September 
reached the satisfactory aggregate of £166,620,437, which is 
an improvement as compared with the corresponding period 
of 1894, of no less an amount than £5,157,865, The woollen 
and cotton districts appear to have benefited more than any 
other, for under the head of yarns and textile fabrics, the 
increase on the nine months is no less than £3,297,675, an 
amount largely in excess of one-half of the whole. The com- 
prehensive section, designated as “all other articles” either 
manufactured or partly manufactured, improved to ths 
amount of £2,601,916. There is a somewhat singular falling- 
off in raw materials to the value of £1,108,686, and 
chemicals, which were at one time regarded as a key to the 
condition of British industry, also show a decline—£228,708. 
Coming to the last month, the improvement is still more 
marked, the total value of exports for September having been 
£19,461,940, or £1,862,920 better than September of 
1894. The only section showing a falling-off was chemi- 
cals, and that merely to the value of £5013. Turning 
to imports, there is a decrease on the nine months of 
£662,301, but an increase on the last month of £378,393. 
and it is almost certain that when the return for October is 
available the balance will be to the good on the ten months’ 
statement of national business. The advance in the soft 
goods districts is always more rapid than those in which the 
hard goods are a. Tron and steel, in spite of sudden 
changes which have occurred now and then in the steel and 
iron districts since the betterment set in, exhibits progress on 
the whole, and | peers all the more satisfactory that it is 
not by leaps and bounds, but steadily and continuously, and 
covering the whole range of military, marine, railway, and 
general material. It is thus affecting nearly all classes of 
workers, and will proportionately increase the money received 
by the wage-earning classes, who in their turn will distribute 
it amongst shopkeepers and tradesmen in their different 
centres. Somewhat better accounts are being received from 
the agricultural districts, and it would need but a very trifling 
improvement in the figures obtainable for farm produce to 
bring about a vast material benefit in pastoral England. 


RUSSIA AND JAPAN AS MACHINERY MARKETS, 


Tue extent to which Russia and Japan are machinery 
markets for this country is one of the most gratifying circum- 
stances of the current engineering outlook. That each of 
these nationalities will become increasingly valuable cus- 
tomers to British engineering workshops, the industrial 
development which is now going on in each supplies ample 
assurance. We do not know, however, whether our Lan- 
cashire machinists are aware that attempts have recently 
been made to produce cotton spinning machinery in Russia. 
It is, we must admit, not displeasing to us to learn on the 
authority of our Consul at Moscow that these efforts have 
not so far been successful, and this class of machinery is 
still imported almost exclusively from England. On the 
other hand, the making of looms has taken root in Moscow, 
and these are being sold at prices 40 per cent. below the rates 
at which English looms can be put down. English models 
are copied as faithfully as is possible with the inferior work- 
manship available, but the fact that Russian looms are being 
turned out ‘in large numbers” is a significant testimony to 
the growing efficiency of this new branch of manufacture, 
During last year the net addition to the cotton-spinning 
plant of the Moscow district was about 100,000 spindles. 
Fully double that number were imported, but one-half of 
these were used to replace obsolete or worn-out machinery. 
The marvellous rapidity with which Japan is extending her 
cotton-spinning trade is one of the chief wonders of the 
development of that remarkable Eastern country. To Lan- 
cashire machinists the event is at present one of great satis- 
faction, since it is affording them an abundance of valuable 
orders. What the ultimate effect will be, however, upon this 
branch of the machinery trades, if Japan succeeds in her 
ambition of supplying the Eastern market with cotton goods, 
to the conspicuous disadvantage of Manchester, it is not so 
easy to foresee. Yet we see no reason for thinking that 
the increased spread of cotton manufacture, whether in 
Japan, or India, or elsewhere abroad, should not work to 
British machinists’ advantage. The wider the manufacture 
certainly the wider the machinery consuming markets, and 
we have yet to learn that the engineering shops of this 
country are second to any in their capacity to execute orders 
both cheaply and well. 


THE NEW NORTHERN RAILWAY, 


In a few days a new branch of the railway from Stanhope 
to Wearhead is to be opened. Its completion is a proof of 
how slowly lines are sometimes extended into rural districts. 
So far back as 1837 power was obtained for the construction 
of the Bishop Auckland and Weardale Railway, and by 1861 
there was an Act passed to extend it to Stanhope. Thus it 
has taken over thirty years to bring about the extension west- 
ward from the latter town—the extension now to be brought 
into use—and that in a district noted for its mineral riches 
in the shape of lead, and, in @ small degree, iron also. The 
branch now to be opened was promoted by an independent 
company, and transferred to the North-Eastern Railway. 
It is about nine miles three furlongs long. Leaving 
Stanhope, it proceeds up the somewhat narrow dale 
close to the river Wear, and one of the features that is 
noticeable is the large number of bridges—a score in the 
nine miles. Of these three are over the river Wear, and 
the others cross small streams, roads, &c. The district does 
not present many engineering difficulties, the climb upwards 
being gradual, but some 126,000 cubic yards of cuttings, &o., 
have been needful. The stations have fairly long platforms— 
two, Stanhope and St. John’s, 150 yards each, and Eastgate, 
&c., each 100 yards, whilst neat station buildings have been 
erected. The line will certainly aid in the development of 
the agricultural resources of Weardale, and it ought to benefit 
the struggling lead-mining industry, whilst it is possible that 
it may extend westward what is a prominent trade in the 
district—that of the quarrying of limestone for the blast 
furnaces of the north. In the past there was an attempt 
to smelt the local ironstone in the valley, and one antique 
blast furnace remains near Stanhope ; but that industry has 
long ago moved more and more to the seaboard of the east. 
The result of the working of the little line will be looked for 
with some interest, It has been cheaply made, and it should 
furnish some indication as to how far lines in rural districts, 
when so made, and when served by a great railway with 








little additional cost, can be made to yield a fair return on 


tal. If this could be done in such circumstances, 
and that without aid from Governments or rates, but with 
the help of local landowners, it would be something that 
would in a degree solve the problem of the cheaper lines 
needed for rural districts. 


OKEHAMPTON ARTILLERY PRACTICE, 


A LECTURE was delivered in the Theatre of the Artillery 
Institution at Woolwich by Captain Headlam, R.A., on the 
field artillery practics carried out under conditions nearly 
resembling those of actual service at Okehampton this year. 
At the same time the lecturer gave a review of the progress 
made during the past seven years. The subject was handled 
in a manner that was masterly and sound—in fact, the lecture 
wasadmirable. Dealing, however, asthe lecture did, with points 
of fire discip'ine and the like, rather than material, it is only 
necessary here to make a fewgeneral observations on it. Itmay 
be interesting to all to know that ourfield artillery now try the 
effect of their fire when they are executing manceavres over 
broken country, as in the field, batteries acting both singly 
and massed together ; that they only receive such general in- 
structions as would be given on service, and that at unexpected 
times and places, and at unknown ranges, moving targets, 
representing cavalry and infantry in various formations, are 
made to present themselyes—in some cases moving rapidly on 
switchback-like courses. The value of this kind of training 
is apparent from the great improvement in the fire discipline, 
and consequent effect obtained by the gun’s fire. Formerly 
the unexpected appearance of cavalry or infantry towards 
® flank at perhaps 600 yards distance of a battery which at 
the moment was acting with another object in view caused 
some confusion and disturbance. Now it appears the best 
course that presents itself is quickly adopted by the com- 
manding officer, and promptly and implicitly carried into 
execution with such an absence of fuss and confusion as 
has struck the officers of other armies who have been present 
as very remarkable. Captain Headlam, however, by no means 
wished to dwell only on the progress made, striking as it has 
been ; he pointed only to the matters that seemed to demand 
attention. In these days, when progress in foreign armies 
is pushed to an extent which remind us how needful it is 
to press forward, it is satisfactory to witness the coming 
together voluntarily of a large audience of our field artillery 
officers year after year at Woolwich to discuss, not some 
new project, but simply the way to obtain the best possible 
results in the employment of the regulation system, Shoe- 
buryness, Okehampton, and Glenbay experiences are now 
brought together and dealt with in a way which leaves little 
to be desired. 








LITERATURE 


Low’s Chemical Lecture Charts.—London: Sampson, Low, 
Marsden, and Co. 25 sheets 40ia. by 30in. 

Turse charts, according to the descriptive circular 
issued with them by way of text, are intended to simplify 
the work of the teacher by supplying him with first-rate 
drawings, in bold outline, of the arrangements of appa- 
ratus for elucidating the more difficult experimental 
details of chemical manipulation, and thus to furnish a 
cheap equivalent, to the less pretentious classes, for 
apparatus inaccessible to ninety-nine per cent. of the 
schools of the country on the ground of cost. We must 
note here, although the outline is bold, the drawing on 
most of the sheets is not first-rate. The matters dealt 
with include (a) examples in the use of graphics in illus- 
trating physical and chemical phenomena ; (0) apparatus 
for chemico-physical and chemical experiments; (c) appli- 
ances and plant for chemical manufactures; (d) metallur- 
gical appliances. In the first category there are only two 
sheets, one bearing Lothar Meyer’s curve of periodicity, 
the other having curves showing solubility of certain 
salts at varying temperatures, and the isothermals of 
carbon dioxide; these are particularly good, and give 
cause for regret that more such illustrations have not 
been included in the series. In the second category, 
representations are provided of apparatus for showing 
the composition of water, air, ammonia, ozone, carbon 
dioxide, sulphur dioxide, nitrogen mono and dioxide, 
hydrochloric acid and ammonium chloride, and of appli- 
ances used in determining molecular weights, atmolysis, 
absorption of gases, and atomic weight of carbon; in 
addition to the spectroscope, calorimeters, Moissan’s 
fluorine apparatus, and the gas liquefaction devices of 
Pictet, of Cailletet, and of Dewer. These are generally 
well done, and should prove useful; but we are afraid 
that the arrangement on the same sheet of apparatus 
intended for different operations will not tend to simplify 
the work of the teacher. Thus, on sheet 21, apparatus 
for use in seven distinct operations is delineated. The 
third category is represented by nitric acid, boric acid, 
coal gas, sulphur, lime, iodine, phosphorus, sulphuric 
acid, and soda—Leblanc and ammonia soda—making 
portions or the whole of the plant being indicated. Many 
of these are good, or fairly good; but there are very 
many signs of carelessness—as, for example, the sulphur 
surging into the retort in the form of vapour (sheet 10), 
the heating arrangements for the iodine (sheet 13), the 
gas condenser and holder (sheet 9) ; but these are not 
all, ‘The diagrams under the fourth category comprise 
appliances or plant for the production of iron, steel, lead, 
copper, zinc, mercury, bismuth, chromium, gold, platinum, 
aluminium and charcoal; and Moissan’s electrical furnace, 
A few of these are not bad, but the illustrations relating 
to many of the subjects are old-fashioned and very 
defective, and would bewilder an experienced metallurgist, 
so what the effect would be on the unfortunate teacher of 
a country school and on his class cannot be surmised ; 
taking for example Sheet 1, Fig. 1, the water trompe 
illustrated could deliver no air, and if it could, the air, 
according to the drawing, could not reach the fire; then 
in Fig. 2, the unsymmetrical blast furnace has the charging 
bell out of centre with the hearth, is provided with one 
useless tuyere, and has no apparent outlet for either slag 
or metal; so also are sheets 8, 11, and 23 faulty. We are 
of opinion, therefore, that before most of the diagrams 
included in the last two categories can be of use for pur- 
poses of instruction they require extensive revision, which 
is more to be regretted as the main purpose, that of pro- 








vidiag figures of chemical apparatus, has been creditably 
carried out; notwithstanding the inclusion of a very 
strange Sprengel pump. 
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SPEED TRIALS OF THE TORPEDO BOAT 
DESTROYER STARFISH. 


H.M_S. StaRFISH, one of the new torpedo boat destroyers, built 
for the British Government by the Naval Construction and 
Armaments Company, Barrow~ in - Farness, had most successful 
official speed and steering trials on the Clydeon Monday, The 
weather was far from favourable for rapid steaming, a strong 
squally wiad blowing from the west with a broken sea. The 
specification required that the vessel should maintain a speed of 
27 knots on a trial of three hours’ duration with a deadweight 
of 30 tons on board. As a mean of these six runs, the Starfish 
obtained a speed of 27°87 knots, while the remaining and longer 
part of the trial was run at a speed of 28°05 knots, making the 
mean of the whole three hours 28 knots, or 1 knot in excees of 
the guarantee, The mean revolutions of the engines were 407 per 
minute, and the indicated horse-power 4510. The amount of coal 
consumed on the three hours’ run was 15 tons 2cwt., a figure 
which works out to a most creditably small consumption per horse- 
power for forced draught and water-tube boilers. If the s 
had been kept down to the guaranteed rate of 27 knots the 
consumption would have been reduced to between twelve and 
thirteen tons, which is a most excellent result. The engines of the 
Starfish are of the usual triple-expansion types her four water- 
tube boilers being of the Blechynden type. Throughout the trial 
the steam pressures were easily and constantly maintained close up 
to the blowing-off point, the rapid flactuations which often charac- 
terise the pressures in water-tube boilers being absent. It was 
noticeable also that the results were obtained without any wasteful 
and objectionable emission of flame from the funnels—a point 
which, for ensuring secrecy in night attack, is most important. 
The trials of the three vessels which have been fitted with the 
Blechynden boilers have proved the efficiency, economy, and safety 
of them as steam generators, while the fact that all or any of the 
tubes can be drawn and replaced without cutting a single rivet 
either in hull or boiler casing will = them a very strong recom- 
mendation to the engineers of the Navy who will be responsible for 
their working and maintenance 

The official figures are:—H.M.S. Starfish, torpedo boat de- 
stroyer: Langth, 190ft.; beam, 19ft.; draught, 5ft. 7in.; displace- 
ment, 252 ton3. Eagines, two sets, cylinders 18in., 27in., 42in., 
stroke 18in. Boilers, four, Blechynden’s type ; working pressure, 
200ib. per square inch; grate surface, 170 square feet. Total 
weight cf propelling machinery complete with water, &c., with 
spare gear, 104°75 tors. Trial on miles :— 


Run. Speed. — f Revolutions. apy 
1. 977692) 405°2 

2, 28-082 | 400°2 | 

* 3a ft we fog fp 406-24 
5. 97-907 | 413°9 | 

6. 28082 | 399°2 








PROGRESS OF THE BLACKWALL TUNNEL.—The Blackwall Tunnel 
has now advanced to a very important stage, From the Kent side 
the open cutting of 860ft., the cut and cover portion next in suc- 
cession 946 ft., the No. 4 caisson, the inclined portion of the 
ensuing tunnel 602ft. 6in., the No. 3 caisson and the level tunnel 
1212ft, beyond it, are completed to the No. 2 caisson on the Middle- 
sex side of the river. This caisson is 58ft. in diameter, and the face 
of the tunnelling shield is touching its external surface. The ori- 
fice in the caisson for the passage of the shield through it is at 
present barred by a wrought iron plug formed of plates and angle- 
irons, The junction of the plane surface of the shield with the 
curvature of the caisson is being made good with timber poling 
smeared with clay to retain the air. Each compartment of the 
shield—in which there are altogether twelve—has one after the 
other its shutters opened, and the ballast between the shutter 
and the shaft sides taken out. This operation will goon until 
both sides of the whole plug are exposed. It will then be 
removed, and the great shield, 27ft., 9}in. in diameter, will be 
passed into the caisson; the plug on the opposite side being 
also removed, the shield will be put to work on the land 
side upon the first portion of the up-hill tunnel 447ft. long. 
No, 1 caisson will have next to be passed, and a farther length 
of 821ft. of tunnel excavated and formed ; and beyond this 436ft. 
of cut and cover and 875ft. of open cutting, these two latter 
portions being already practically complete. There thus remains 
1311ft. of tunnel to be accomplished, through ballast, clay, and 
soils of rather irregular und uncertain character, including in some 
parts masses of rock, the dangers of which will probably from time 
to time need all the skill and experience of the contractor's engi- 
neer, Mr. A. W. Moir, in charge of this unrivalied engineering 
work. The main portion now completed, which includes the cross- 
ing of the river from shore to shore, was begun on the Kent side on 
the 16th September last year, and the shield touched the caisson on 
the Middlesex shore on Wednesday last, the 25th ult., almost 
within the limit of one year. The contractors, Messrs. Pearson and 
Son, of which firm Sir Weetman Pearson, Bart., and M.P for 
Colchester, is the head, are to be congratulated on the success so 
far achieved without the loss of a single life, or a single broken 
limb by any of the men employed. The Engineer-in-chief of the 
London County Council, Mr. A. R. Binnie, prudently appointed 
long ago a medical officer for the works, who has hadavery welcome 
sinecure. That the dangers to be met may, indeed, be real, the 
two occasions on which the Thames has intruded suffice to show.— 
The Standard, 
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PETERSEN AND MACDONALD’S WATER-TUBE 
BOILE 


THE accompanying engravings illvsirate a compound tube 
water-tube boiler of about 400-horse power, made by Messrs. 
Fraser, of Milwall, under the patents 
of Messrs, Petersen and Macdonald, 
of Fountain-court, Guildhall-yard, 
London. The construction of the 
boiler will be readily understood by 
those who have any knowledge of 
water-tube boilers. The tubes, which 
are about iin. diameter and quite 
straight, are grouped as in several 
other types of water-tube boiler, such, 
for example, as Mumford’s, The 
‘caps’ are made in the existing 
boiler of forged wrought iron, and 
the tubes are secured in the caps by 
brazing. But it is proposed in future 
to secure them by forcing them into 
slightly tapered holes. 

The special good qualities claimed 
for this type of boiler are thus stated 
by the patentees:—By the principle 
of compounding the tubes the number 
of holesin the steam drum and water 
chambers is reduced to about one- 
thirteenth, thus giving a much greater 
strength to the boiler. In the boiler 
illustrated there are thus only 246 
holes instead of 3168 holes. All 
joints are made metaliic and dry, and 
all expansion is thoroughly provided 
for. The tubes are ail straight, and, 
being very short, admit of small dia- 
meter; thus a greater number of 
tubes can be put in a given space, a 
larger heating surface obtained, and 
more steam produced. It is so con- 
structed that there is not a single joint 
in the draught of the fire or hot gases, 
therefore the joints can always be 
easily undone and the boiler taken 
to pieces after having been under 
steam for any length of time. All the 
compound tubes point to the centre of the steam drum, and | 
are 80 arranged that the hot gases strike them at almost right 
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angles. The spaces between the rows of compound tubes, 
owing to their radial formation, form additional chambers, 
in which combustion takes place. 

Every compound tube is interchangeable in its row, and is 
, capable of being turned on its axis, so that after a lapse of 
time, when the one side of each tube has been subjected to 
the full force of the fire, it can be turned so as to expose a 
fresh surface to the more intense heat of the gases. The two 
lower rows, being of the same dead length, can be inter- 
changed as well as turned on their axis, thus ensuring an 
exceptionally long life. 

From a report made by Mr. W. H. Thomas, of West- 
minster, we learn that the boiler was fired with Nixon’s 
navigation coal. Steam was raised to 50 lb. in 27 minutes, 
and 150 1b. in 31 minutes. The boiler weighs 74 tons, and 
holds 24 tons of water. The results are given as follows :— 


Ib. 
Tota! weight of coal weighed in 2576 
eauct— Ib, 
Coal unused .. 56 
Ashes oo 00 oo oc os Oe 
Coal half burnt, 1701b + 2 . 85 
Coal used in getting up steam .. 886—— 557 


Consumed in six hours .. 2019 = 8364 per hour. 


Water drawn from tank, 
in. in depth. 


” 
“oo 
_ oo” 
eo 
an 
. = 


x 85'Ib. = 18,275 1b. 


2 OV 09 to ee 


-- J2in. 
215in. 











Watered lowcred in drum, 2in 
8-2 x 10°0 = 7'9 cubic feet. 493 
4 18,768 Total weight 
evaporated. 
18,768 
2019 





WATER-TUBE BOILER 


———— 


and ashes, thus preserving the bafile pJates, preventing 
radiation, end ensuring a cool stokehole. 

The boiler at Millwall has been under steam on forty-four 
different occasions during four mouths, and when opened up 
the tubes were found to be quite clean and perfectly free from 
any scale. A small quantity of sediment was found in the 
water chambers of @ soft muddy nature, which was easily 
washed out. 








THE FEDERATED INSTITUTION OF MINING 


ENGINEERS. 
ANNUAL GENERAL MEETING, STOKE-UPON-TRENT. 


At this meeting the sixth annual report of the Council was 
submitted. From it, it appears that the idea of federating 
the scattered mining institutions of the realm was first 
mooted in 1854, but that it was not consummated until 1889, 
when the Federated Institution of Mining Engineers was 
formed, at that time consisting of the Chesterfield and Mid- 
land Counties Institution of Engineers; the Midland Insti- 
tute of Mining, Civil, and Mechanical Engineers ; the North 
of England Institute of Mining and Mechanical Engineers ; 


| and the South Staffordshire and East Worcestershire Insti- 


tute of Mining Engineers. The North Staffordshire Insti- 
tute of Mining and Mechanical Engineers joined in July, 
1891, and the Mining Institute of Scotland in July, 1893. 
The number of members in 1889 90 was 1189; in 1893.94, 
2068 ; in 1894 95, 2199, showing a steady increase. The 
papers read during the past year include 8 on geology, 11 on 
mining engineering, 11 on mechanical engineering, 11 on 
ventilation, safety lamps, &c.; 8 on inland navigation, 4 on 
explosives, 3 on the preparation of minerals, 5 on electrical 


| subjects, 4 on metallurgy, and 9 miscellaneous papers; 


|The Transmission of Power by Compressed Air,” 
= 9°295 water per Ib. coal. | Prof. John Goodman; ‘The Friction of, or Resistance 
| to, Air Currents in Mines,” by Mr. D. Murgue; “ Result 


whilst the authors of the following papers were awarded 
rizes :—‘‘ A Contribution to our Knowledge of Coal-dust,” 
y Dr. P. Phillips Bedson and Mr. W. McConnell, aca 
y 


Mr. Thomas states that the steam was quite dry, and the | of an Experimental Research into Choke-damp Poison- 


boiler would not prime when the stop valve was suddenly | 
fully opened. | 
The space occupied and weight are small, a 400-horse power 


ing, with special reference to Oxygen as a Restora- 


tive,” by Dr, W. Ernest Thomson. The retiring president, 
Mr. W.N. Atkinson, having vacated the chair in favour of his 


boiler occupying floor space of only 9ft. by 8ft. The height | successor, Mr, G. A. Mitchell, the president of the Mining 
is 9ft.,and the weight when under steam is 10 tons. The | Institute of Scotland, the following papers were presented :— 


heaviest piece is the steam drum, which weighs 25 cwt. 
baffle plates are provided with ledges, which fill up with soot | 





The “The jer a to productive Coal Measures 
Warwicks 


tween the 


ire and Lancashire Coalfields,” by Mr. Charles E. 
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De Rance, F.G.S.; ‘Gold Mining in Nova Scotia,” by Mr. | 
F, H. Mason; ‘“‘ The Use of Steel Girders in Mines,’ by Mr. 
E. Thompson; ‘ Economic Minerals of the Province of 
Ontario, Canada,” by Mr. Wm. Hamilton Merritt, F.G.S., 
M, Am. Inst. M.E.; “ The Blasting Efficiency of Explosives,” 
by Bergassessor Winkhaus; whilst others that had already 
appeared in the “‘ Transactions ” were open for discussion, 

‘‘ The Depth to productive Coal Measures between the Warwick- 
shire and Lancashire Coalfields.’ —In this paper Mr. De Rance 
comments on the views expressed in the Report of the Royal 
Coal Commission, thirty years ago, in connection with “the 
probability of finding coal under the Permian, new red sand- 
stone, and other superincumbent strata ” in the area in ques- 
tion, with special reference to the views held now-a-days. Since 
that period a very large number of borings have been made, 
but, nevertheless, @ great deal still remains to be learnt. 
Borings between Liverpool and Manchester have confirmed | 
Dr. Binney’s classification made in 1842, with, however, the 
thicknesses modified, making Keuper 2472ft., Bunter 1600ft., 
and Permian 960ft. Then again :— 

‘* No evidence has arisen to shake Dr, Hull’s view, that a pre- | 
Permian ridge of old rocks formed the southern margin of the | 


or Wales have an assemblege of Permian fossils been found south 
of that line, Triassic pebble-beds resting direct on the Millstone 
Grit, both in Flintshire and Stsffordsbire, and there is still every 
reason to believe that Dr. Hul’’s central ridge traverses a portion 
of Cheshire, and renders it unproductive of coal, On the other 
hand, if it be admitted that the lower mottled sandstone is really 
the lower bed of the true Permian, the neighbourhood of Eastham, 
in the Cheshire hundred of Wirral, should be, in the future, the 
site of a very important coalfield, situated as it is at the portals of 
the Manchester Ship Canal, and on the banks of the navigable 
estuary of the Mersey, and at a depth of less than 1000ft. So far 
as the Permian cover is concerned, as regards the depth of coal 
meacures to be penetrated to commercial coal, we have no evidence ; 
but six miles to the west the pebble beds of the Trias rest direct on 
the thick seams of the Nestor coalfield, which is capable of general 
correlation with the middle coal measures of the opposite shore of 
the river Dee, in Fiint and Bagil.” 

_In the centre of Manchester, purple marls with Spirorbis 
limestone have been worked at a depth of 420ft., and con- 
tinued to 546ft. East of that city at Clayton Vale, purple 
shales, and eleven beds of limestone, and two of calcareous 
ironstone occur below these Permian rocks between 1042ft. 


| remunerative working under existing conditions. 


| thickness known 


Lancashire and Cheshire Permian rocks, and nowhere in England | investigations. 





and 1300ft. from the surface, West of Manchester, at Patri- 





croft, Dr. Binney placed the Worsley 4ft. coal seam at 1193ft.; 
the author puts the same seam at a depth of 1188ft. at Monton, 
and considers that westward the depth is probably less. 


| Between Liverpool and Northwich borings indicate a thick- 
| ness of 3810ft. from surface, or 1060ft. deeper than antici- 


pated, a depth too that would prove an obstacle to 
South of 
Dr. Hull’s barrier, recent trials show that measures not less 
than 1200ft. in vertical extent, considered by him as of 
Permian age, are really the upper portion of the carboniferous 


| formation belonging to that portion of the upper coal 


measures which lies above the Spirorbis limestone. Upper 
mottled sandstone of not less than 600ft.—the maximum 
in Britain— has been proved in 
the Stockport section of the Manchester Ship Canal, and 
Bunter pebble beds in the neighbourhood also give a 
maximum British record of 1000ft. in thickness. Ina boring 
near Hazelgrove, near Stockport, after penetrating glacial 


| drift, Bunter pebble beds and Peruvian marls and sandstones, 


coal measures are reached at 1494ft., but do not correspond 
with the adjacent Poynton coalfield. This boring is very 
important, as it supports evidence obtained in previous 
Mr. D. C. Davies discovered Spirorbis lime- 
stone in North Shropshire, where the Bunter pebble beds are 


630ft. thick. Recently Mr. J. C. Cantrell pointed out that in | 


the West Bromwich district there is & coal seam 10in. thick, 
with a fireclay 3ft. Sin., resting on 511ft. of red sandstone and 
marls, with 170ft. of similar rocks above, which Professor 
Jukes regarded as Permian rocks containing a coal seam. 

The Spirorbis limestone at Sandwell Park occurred at 369ft. 
from the surface, in 575ft. of red and purple sandstone and 
marls, at 200ft. from their base, and Mr. Cantrell points out 
that the ordinary Spirorbis limestone of the district occurs in 
blue and yellow clays, orange and olive sandstones and grits, 
about 50ft. below the red beds, and he states as only 670ft, of 
rock intervene between the base of the red rocks and the 
thick coal seam at Sandwell Park colliery, while no Jess than 
900ft occur at Halesowen, it pointed to two distinct horizons 
of Spirorbis limestone. At the Hamstead Colliery, to the 
north-east of Sandwell Park, 627ft. of red marls and con- 
glomerates are encountered, whilst Spirorbis limestone is 
found at 1024ft., with purple marls, red sandstone, shales, 
&c., beneath, and at 1854ft. the thick coal. Other evidence 
shows that the red rocks in question must all be regarded as 
of upper coal measure age, and not of Permian times. 


| Professor Jukes stated that a band of Silurian dry land 
| extended across from Shropshire through South Staffordshire 
| to Warwickshire, which must have existed in carboniferous 
limestone and millstone grit periods. The truth of this has 
since been established by borings in the region. 

Surveying the whole area under consideration, it will 
be seen that proceeding from north to south, the 
Triassic group attentuate, and, in fact, very rapidly, whilst 
in the same direction the true Permians are governed by 
the same conditions, and none occur south of Dr. Hull’s 
barrier. On the other hand, the coarse sandstone and 
conglomerates, the variegated and purple marls, includ- 
ing bands of Spirorbis limestone, are constantly absent, pro- 
ceeding from south to north; but the whole gist of the 
accumulated information tends to show the extreme variety 
| of the conditions obtaining at any one point, and that, as 
| regards the depth of productive coal, the judgment of the 
| expert may readily be at fault without an actual boring is 

made. In discussion it was pointed out that the extent of 
| the coalfield could only be proved by boreholes, and that it 
| was the duty of the landowner to conduct the borings. Mr. 
| H. W. Hughes pointed out that mapping as Permian, areas 
| that were not Permian had retarded development round the 
| South Staffordshire coalfield. 

“The Blasting Efficiency of Explosives,” by Bergassessor 
Winkhaus.—Tests were made with the Trauzl leaden block, 
the cylinders used being 9°45in. high, with a diameter of 
5:5lin. 

“ A slightly conical form was selected so as to facilitate the casting 
of the cylinders. The cylindrical hollow bore was 0°98in. in 
diameter, and was 5‘7lin. deep, and widened out at its upper end 
to 2°36in., so that the lid could be properly fitted to it. The 
best refined soft lead was used, and with the view of securing the 
greatest possible uniformity in the substance and make of the 
cylinders, all those made use of in the experiments were cast at 
the same time. 0°35 oz. of the particular explosive under investi- 
gation, wrapped in a paper covering, was laid down with the 
detonator at the bottom of the cylindrical space, The cylinder 
was then filled up to the mouth with dry sand which had been 
carefully passed through a sieve, and the whole was closed by a 
steel plate, above a sheet of asbestos, The wires of the electric 
igniters pass through holes bored in the middle of the steel plate 
and the asbestos sheet. The leaden cylinder thus ch was 
firmly wedged into a stout wrought iron frame with the aid of an 
iron plate and two wedges, and the explosive was then detonated. 
Before and after the firing of the shot, the area of the cylindrical 
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space was measured by means of water poured into graduated 
measures, The difference cf the measurements showed how 
much expansion had been produced by the explosive. All explo- 
sives were detonated by No. 8 detonators, containing 30°86 grains 
of falminate of mercury. All the explosives in use in the collieries 
of the Westphalian mining district were included in the saries of 
experiments, together with gelatine-dy namite. 

‘“* From the various experiments the following comparative figures 
are deduced :— 


oe ¢ Explosive ane f aioe 1 
are necessary to effect in com- _ ,S2U® force of equa 
Name of produce a parison volumesin volumes in 

Explosive.  iven expan- with gelatine- “OMParison comparison 
sion th with gelatine- with gelatine- 
Gramines y * dynamite. dynamite. 
Gelatine-dynamite 10 1°000 as BS 1°000 
Kohlen-carbonite 21°5 .. 0°465 -- O78 0°389 
Wetter-dynamite 17 . 0°588 vo ee 0 559 
Progressite .. .. 17 0°588 - 0°60 0°353 
Westfalite . 14 0'714 -- 0°55 0°343 
Dahmenite A 13 0°770 0°53 0° 408 
Roburite.. 12 0°333 0°61 0°509 


A discussion followed, in which Mr. V. B. Lewes’s con- 
tention that ‘“‘on account of the production of carbon 
monoxide the use of blasting powder ought to be abolished 
from mines,’”’ was warmly contested. It was shown that 
blasting powder had not proved more dangerous than the 
high explosives; in fact, two of the most serious explosions 
of recent occurrence were in pits using dynamite, an 
explosive giving off the least carbon monoxide. Ignition by 
powder in dusty mines, it was stated, depended on the 
character of the dust, and when the dusty mine is watered 
and the dust cleaned away, need not be apprehended any- 
where, so why condemn blasting powder ?—especially when 
the difficulty of the risk of firing gas was not got over by the 
use of high explosives requiring detonators, which frequently 
gave a flash of considerable magnitude. The abolition of 
the use of blasting powder would, moreover, result in the 
closing of many pits. Professor Lewes’s views as to the 
ignition of fire-damp, it was pointed out, did not accord 
with actual observation made at the North of England 
Institute’s experimental works at Hebburn. 

“The Use of Steel Girders in Mines,” by E. Thompson. 
When considering this question the conditions encountered 
in a mine must not be lost sight of. 

‘* The weight to be supported in some places is not only unknown, 
bat practically irresistible, and the strain is further complicated 
by pressures both from the top and the sides. Instead of being 
regular and uniform, the loadis varied, and in cases increases with 

and tr dous force. In addition to these strains, earth 
movements occur which tend to displace the supports of the beam. 
and tend to allow the framework to collapse. Heavy falls of roof 
also occur on the breakicg of the beam, involving heavy costs in 
clearing away, and by ths inconvenience of the delay caused by 
the obstruction. In such cases the strength, durability, and 
ductility of a steel girder, as compared with a timber, are seen to 
great advantage. They carry heavier loads, the safe dead load of 
an iron girder being one-fourth of its breaking load, to one-fifth 
of the breaking load in the case of timber. Steel girders seldom 
break under sudden weights, and by bendiug give indications of 
pressare, and an opportunity of relieving it. Asa proof of their 
ductility, a Bessemer steel girder, 5in. in depth by 4in. in breadth 
of flange, weigbiog 22 lb. per foot, with the weight applied at the 
centre, took a permanent set of jjin., undera load of 14 tons, 
and showed a deflection of 7in. undera load of 17 tons without 
breaking, and instances of greater deflections have occurred in 
practice. It may be mentioned that in the mine where girders 
were placed here and there amongst timber bars, the latter have 
been broken, while the girders remained uninjured. If not too 
much bent, girders can be re-set crown upwards, or can be 
straightened for re-setting at a moderate cost, and are but slightly 
impaired by the process. 

‘*Sach severe conditions do not exist everywhere. There are 
many roads in mines where the weight may be taken as fairly 
uniform, an approximate estimate formed as to the strength of 
the beam required, and a suitable girder can be selected so as to 
obtain the best results, The sections of girders in general use in 
main roads are as follows :— 





Estimated safe 


Depth of Width of Thickness Weight dead distri- 
girder. flange. of web. per foot. buted load for 
an Sft. span. 
Inches. Inches. Inch. Pounds. Tons. 
5 4 % 1¢2 7 
5 ~ 4 22 9 
6 4} i 24 12 


‘‘The safe loads are calculated at one-third of the breaking 
weight of the girders. On account of the varying conditions of 
mines, it is impossible to give a table of fixed minimum and maxi- 
mum lengths at which the various sections may be safely used. [n 
some instances a 9ft. girder—for an 8ft, span—of the lightest 
section, is used in the place of larch timber 9in. in diameter. Ino 
others, taking the same span, a section weighing 22 1b. per foot is 
required in the place of larch 10in. in diameter. The heaviest 
section in other cases has to be used as a substitute for heavier 
timber. Under comparatively equal loads the various sections of 
girders may be used as follows :— 


Weight per foot. Levgth of bars. 
Pounds. Feet. Feet. 
163 .. Be 6 to 8 
- ee - 8 to 10 
ee -- 10 to l4 


‘* Where weights come on suddenly and with great force, it is safer 
to use the heaviest section. The relative costs are easily ascer- 
tained at any time, being dependent upon the fluctuations of the 
steel and timber markets. At the present time, estimating the 
girders at £5 per ton, these sections cost respectively 94., ls , and 
ls. 1d. per foot. Comparirg theee prices with the best larch 
timber, the cost of girders is very little in excess of timber, and if 
the cost of cutting and trimming the timber be included, with an 
allowance for waste, steel girders will probably be found to cost less 
per foot, and in addition prove much stronger. Steel girders are 
also more easily handJed, and cost less to set in position. A larch 
bar Qin. in diameter and %ft. long contains 5 cubic feet, and 
weighs, when dry, 19 Jb. per foot. A larch bar 10in. in diameter 
and 9ft. long contains 6} cubic feet, and weighs 244 lb. per foot. 
At 1s. 3d. per cubic foot these bars cost respectively 63, 3d. and 
7s 944. each, while a 9ft. stsel girder of light section costs 63. 94., 
aud of medium section costs 93. A larch bar 10in. equare and 8ft. 
span is calculated to break under a load placed at its centre of 
17 tons. Girders compare favourably with timber, as they give an 
additional 4in. or 5in. in the height of a road ; they possess greater 
durability where exposed to moist air, which, in some mines, 
destroys the timber in a few weeks ; and they are equally suited 
for pit bottoms, main roads, and return ways.” 

They are, moreover, not destroyed by fire nor floated by 
floods. Methods of setting are considered in the paper; 
steel girders must be set upright. In discussion, it was 
elicited that steel girders were unquestionably effective, 
durable, and economical in main roads, but were not suitable 
for newly packed gate roads, especially in inclined seams, as 
supports ought then to be yielding so as to allow for the 
necessary sinking of the roof. The importance of their being 
capable of being straightened and re-used and their ultimate 
value as scrap when too far gone were noted, and it was 


tioned in the paper would be more suitable for miuing 
purposes by lessening the tendency to reel, which was an 
objection to the use of the steel girder. The following tests 
made by Professor Goodman, of Leeds, were quoted :— 

Norway prop, 6ft. long, girth 1ft. 74in., broke under load of 
90°8 tons; Norway prop, 7ft. long, girth 1ft. llin., broke 
under load of 50 tons; steel girder, 6ft. long, 5 by 4 by 50 lb. 
per yard, 5 sq. in section, bent 5jin. under load of 81:05 
tons ; steel girder, 6ft. long, 5 by 4 by 50 lb. per yard, 5 eq. in 
section, bent at 96°S tons, and continued to bend at 40 tons. 
In each case care was taken to keep the props exactly vertical 
—i.e.,in the direct line of the pressure. The props were 
splintered to matchwood at the pressure given above, but the 
girders showed no sign of fracture. 

“ The Change of Composition Produced in Air by Flames and 
by Respiration,” by Professor Clowes.—In reply to objections 
made to a statement that “the extinction of a flame of a 
candle or of a safety lamp in air does not prove such air to be 
unfit for respiration,’’ Prof. Clowes maintained that that 
was the case, and as long as his gas flame would burn men 
could live in the atmosphere ; he would certainly hesitate to 
go and preach to working colliers that they should be careless, 
but he did not think he need hesitate to bring a statement of 
that kind before the Institution. 

“ Economic Minerals of the Province of Ontario, Canada,” 
by Mr. W. H. Merritt.—A detailed and interesting account of 
the geography, geology, and mineral wealth of the Central 
Province of the Dominion. 

“* Gold Mining in Nova Scotia,” by Mr. F, H. Mason.—The 
author gives a somewhat gloomy picture of the mining 
industry in the peninsula; the precious metal is present, 
but art and capital are wanting. 








A POSTAGE STAMP AFFIXER. 





THE accompanying engravings illustrate an ingenious and 
practical machine for affixiog stamps orjlabels ou letters and 
papers or parcels. The stamps or labels-are placed on a spool 
which will hold about 500, the end of the strip of stamps 
showing itself in Fig. 2, where a stamp is seen just ready for 














Fig. 1—-STAMP AFFIXER CLOSED 


attachment. Fig. 1 shows the machine as in working order, 
and in Fig. 2 the case is opened to show the mechanism. By 
turning the handle shown, the spool is caused to deliver the 
length of one stamp through a flat tube. During delivery it 
passes over & damper, and is then pushed forward over the 
position it is to occupy on the envelope. The completion of 
the revolution of the handle puts the cutting knife, seen 
in front of Fig. 2, in action, and cuts off the stamp, 
and at the same time causes the pad, shown in front of 





Fig. 2—STAMP AFFIXER OPEN 


both Figs. 1 and 2, to press the stamp firmly on its 
place. At the rame time the turning of the handle has 
moved the counter gear, and has recorded on the dial shown 
the number of stamps used. The machine is in a lock-up 
case, as seen in Fig. 1, so that it forms a stamp safe and 
recorder, The sheets of stamps are torn into strips, and stuck 
together by the blank ends. A spool can be filled in two or 
three minutes. The machine will save a great deal of time 
in large offices, as from 2000 to 4000 stamps can be fixed per 
hour by one machine worked by a boy. The machines are 





suggested that girders with broader flanges than those men- 





being introduced into this country by Mr. Charles Elliott, of 
147, Leadenhail-street, Londoy. ‘ 


a 
SOCIETY OF ENGINEERS. 


THE RELATIVE VALUE OF PERCOLATION GAUGxEg, 

Ata meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, the 7th 
October, 1895—Mr. Wm, George Peirce, President, in the chair—a 
paper was read by Mr, Reginald EK. Middleton, M. Last. C.E., on 
‘The Relative Value of Percolation Gauges.” 

The object of the author of this paper was to examine into the 
relative value of percolation gauges situated at Nash Mills, La 
Bridge, and Rothamsted, both as regards the records of each, their 
reliability when compared with other sources of information, and the 
evidence which is sfforded as to the quantity of rain water which 
may be assumed to fass into the underground reservoirs which 
supply the well and rivers. It was shown that there are remarkable 
discrepancies between the recordsof the gauges themselves, and 
that the percentage of rainfall which percolates does not appear to 
be consistent throvghout, although the water percolating follows 
the records of rainfall more closely than is generally supposed to be 
the case, 

The author next endeavoured to ~~ uce evidence from two other 
sources, namely, from the varying levels of the water in two wells, 
and from the gangings of the rivers Thames and Lea, confirmatory 
of the general conclusions arrived at from the records of the different 
percolation gauges. The results obtained have been tabulated, 
and, although they do not agree between themselves entirely nor 
with the records obtained from percolation gauges, they yet afford 
some evidence generally confirmatory of the results recorded by 
those gauges, and the differences are probably due rather to a 
failure in obtaining a proper ratio of discharge in the one case, and 
to a general rather than a particular consideration of the circum- 
stances in the other, than to any inaccuracy in the method 
adopted. 

In the case of the rivers, the evidence obtained appeera to be cf 
value, especially as indicating that, unless the amount of water 
which percolates into the underground reservoirs has been very 
largely overestimated, the rivers do not discharge the whole or any- 
thing like the whole of the water collected in the underground 
reservoirs, but that a very large volume passes away throvgh some 
other channel and is available for purposes of water supply. This 
volume, in the case of the river L2a, amounts to some 75,000 000 
gallons, and in the case of the river Thames, to the enormous 
quantity of 697,000,000 gallons daily, 

To illustrate the discrepancies, it may be sufficient to give one or 
two instances, Thus, if the years 1860 to 1866 of the records kept 
at Nash Mills and Lea Bridge be compared with those from 1866 to 
1873, itis found that the Nash Mills gauge passed, during the 
former period, 23 per cent. of the rainfall, and that at La Hridge 
29 per cent. was passed, while in the second period the Nash Mills 
gange passed 1! per cent., and the Lea Bridge gauge 29 per cent. 

If the two gavges at Lea Bridge and Old Ford, which are placed 
only about 2) miles from each other, and are under the tame man- 
agement, be compared, it is found that the percentage of rain passed 
by that at Lea Bridge between the years 1875 and 1890 is 30°4 per 
cent,, while at Old Ford it is only 25°2 por cent, ,andin many years 
the difference is far greater. 

Similar results are arrived at by an examination of the other 
gauges, The smallest percolations are, for a one-year period, about 
37 per cent. of the average, or 3°37in. of rain ; for a two-year pericd 
45 per cent., or 4'10in., ard for a three-year period 60 per cent, or 
5°46.n., the average percolation being taken at 9°10in. of rainfall, 
while there is a large amount of evidence to show that the aversyo 
percolation is nct |: ss than 10in. of rain. 

The followicg table gives a short comparison of the results 
obtained from the several sources of information :— 
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THE INCORPORATED ASSOCIATION OF MUNICIPAL AND CoUN'TY 


ENGINEERS.—The twentieth voluntary pass examination of candi- 
dates for the offices of municipal engineers and surveyors to 
district councils, carried out hy this Association, was held at the 
Town Hall, Manchester, on Friday and Saturday, the 4th and oth 
inst, Thirteen candidates entered themselves for the examination, 
the written portion of which was taken on the firstday. Tae 
greater part of the second day was occupied with the vir vor 
portion of the examination, ‘The examiners were:—(1) lor 
engineering as applied to municipal work, T. )3 Courcy Meade, 
M. Inst. C.E., past president, (2) For building construction, H. 
Pritchard, M. Inst. C E, past president. (3) For sanitary science, 
J. Lemon, M, Inst. CE, past president. (4) For public health 
law, J. T. Sayrs, M. Inst. C.E., past president. 

RESIGNATION OF Mr. ANDREW LaInG, OF FArRFIELD.—The [air- 
field Snipbuildiog and Eagineering Company is about to lose the 
services and connection of Mr. Andrew Laing, who has for a num- 
ber of years been chief of the engineering section of the works, 
and more recently a director of the company. Mr. Laing, who 
was originally trained as a millwright, joined the engine-drawing 
ste ff of Fairfield in 1877, and in 1881 he was promoted to the post 
of chief draughtsman. Four years later the assistant managership 
was added to his o‘her duties, and following upon the retirement of 
the late Mr. Bryce-Douglas, two years later, the entire management 
of the engineering department was placed in his hands. About 
five years ago, some time after the Fairfield concern had been 
formed into a limited liability company, he was appointed a 
director. The share which the Fairfield establishment had taken 
in the development of the fast ocean steamship has, it is needless 
to state, been very great, and the period which succeeded Mr. 
Laing’s accession to power was one marked gj greater events and 
progress even than formerly. Amongst Mr. Laing’s more notable 
achievements was the engineering of the high-speed Hamburg- 
American liner Normannia, the renowned Canarders Campania and 
Lucania, and of numerous high-speed cross-channel paddle 
steamers. The first quadruple expansion engines fitted into a 
mail steamer were those designed by him fer the Tantallon Castle, 
of the Castle Packet Company’s fleet, and for a similar vessel, now 
building for the same line, he has recently completed the designs 
of the machinery. Daring Mr. Laing’s connection with Fairfield 
he bas had to do with the design and construction of 100 sets of 
machinery, aggregating 510,390 indicated horse-power, 38 sets, of 
226,200 indicated horse-power, having been completed during the 
period of his managership, During this period also many important 
extensions and improvements have been carried out in the depart- 
ments under his control, including the rebuilding of the boiler 
shop, and re-organising of the engine shops. No successor has a8 
yet been appointed in room of Mr, Laing, whose retirement has not 





been wholly unexpected, 
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RAILWAY MATTERS. 


On Monday next, the 14th, Mr. Wm. Pollitt, General 
Manager of the Manchester, Sheffield, and Lincolnshire Railway, 
will lay the foundation stone of the artisans’,dwellings to be erected 
by the company in connection with their extension to London, 


Cortzs of the drawings and conditions of tender for the 
wheels, axles, and goods wagons required by the Norwegian 
State railways, referred to in the notice published on the 4th inst., 
have been received by the Secretary of State for Foreign Affairs, 
They can be seen at the Commercial Department of the Foreign- 
cftice, S, W., between the hours of 11 and 6. 


Tuomas West Smiru has just died at Leicester. He 
entered the service of the Leicester and Swannington Railway 
Company when the line was opened—July 17th, 1832, He became 
a driver in a few years, and drove on the Loicester and S wannington 
and Midland Railways. He retired from work about fifteen years 
ago, and was eighty-eight at the time of his death. 


Ir is stated that a syndicate is being formed to obtain 
powers from the Board of Trade for the construction of a light 
railway through the Gower peninsula, which extends over twenty 
miles west from , and has at present no railway com- 
munication beyond Killay. A survey has been made of the pro- 
posed route—viz., through Killay, Three Crosses, L\anrhidian, and 
itgynoldstone, to Port Eynon, 


Tue builders or inventors of horseless carriages in the 
United States are specially invited to attend the ‘‘Good Roads” 
Parliament, to be held at Atlanta, Ga. Gen, Roy Stone, Chief of 
the Office of Road Inquiry of the Department of Agriculture, 
writes to the Engineering News that he desires to be placed in 
communication with all those engaged in the development of 
such vehicles, and will be glad to be informed of their names and 
addresses, 


A SMALL underground cable railway for carrying books 
is being built in Washington, to connect the Capitol with the new 
Congressional Library. ‘The distance is 1275ft. The conveyor is 
an endless wire cable carrying two book holders, and it runs in a 
tunnel 4ft. by 6ft., located from 3it. to 5ft. underground, Its chief 
purpose will be to serve the convenience of members of Congress, 
who will order books from a small room on the main floor of the 
Capitol by telephone. 

Ar arecent meeting of the Leeds Chamber of Com- 
merce a letter was read from the Foreign-oflice in reply to the 
chairman with respect to a proposal for a railway from Burmah to 
the China frontier, It stated that the question was being con- 
sidered, and surveys and estimates were being prepared, The 
president observed that it was desirable to urge the matter forward, 
and at his request a resolution was proposed pressing upon the 
Government the importance of this railway being constructed. 


One of the most disastrous railway accidents on 
record in Belgium took place last Sanday near O:tignies, when a 
single engine going at express speed dashed into a passenger train 
coming from Niveiles. The first eight carriages were completely 
wrecked, seventeen of their occupants were killed, and about 100 
wounded, The accident occurred on a part of the railway where 
of two lines one is used as a single line by the State service and by 
the wi respectively, and was due, it is said, to the mistake 
of a driver, 


A Boarp or TraveE report on the accident which 
occurred on August let at Herne Bay Station, on the London, 
Chatham, and Dover Railway, has been published, but it adds 
nothing to what has long been known, The report recommends 
that the position of the signal-box should be altered. Why this 
should be done is not clear, inasmuch as the position had 
nothing to do with the accident, which was, on the other hand, 
due to the porter-signalman’s having allowed the two carriages on 
the line from a siding when the goods was due. 


A test of the comparative merits of three systems of 
compounding locomotives is to be made by the Pennsylvania 
Railroad, which road is now building three two-cylinder compound 
mogul locomotives, which will be run in the same service, and are 
alike in every particular, except in the devices for regulating the 
use of high-pressure steam in the low-prersure cylinder at starting. 
Engineering News says one engine will have the Lindner starting 
valve, and the others wi!] have the intercepting valves used by the 
Pittsburg Locomotive Works and the Richmond Locomotive Works 
respectively, 

THE storage battery cars which are to be tried on the 
Second and Fourth-avenue Railways, in New York City, are to be 
equipped with chloride batteries, which will be put under the car, 
and so placed that the shifting of batteries can be done expedi- 
tiously. The installation is being made by the Electric Storage 
Battery Company, of Philadelphia, which now controls the 
important United States patents on storage batteries. It is hoped 
to reduce the cost of handling and maintaining the batteries in 
service to 3 cents per car mile, and to save this amount through 
various economies peculiar to the storage battery system. Thus 
the power-generating plant need be only two-thirds as large, and 
owing to its steady load, can be run with greater economy. The 
low-pressure current used greatly increases the durability of the 
motors. There is also a gain in the durability of the machinery in 
the central station, 


Tue driving tires in general use on the Great Eastern 
Railway are made of Bessemer steel, having a tensile strength of 
40 tons per square inch, and the following composition. Railway 
Engineering and Mechanics gives the proportions as follows :—Com- 
bined carbon, 0°350 per cent.; silicon, 0°083 per cent.; sulphur, 
0°05t par cent.; phosphorus, 0°047 per cent.; manganese, 0°605 
per cent.; iron—by difference—98°851 per cent.; total, 100°000 per 
cent. The wear on the tires of some six-wheeled coupled suburban 
engines in severe service was such that only 2197 miles was 
obtained per ,',in. reduction in thickness, the tires being 4ft. 
diameter, Consequently seventeen of these engines were fitted in 
January, 1892, with special hard steel tires having a tensile strength 
of 48 tons to the square inch, and the results obtained up to their 
first tarning wore satisfactory. The average mileage was47,134for an 
amount of wear equal to jin, in thickness, or 5892 miles per ;j,in. 
pe cay This is nearly three times the daty obtained from the 
softer tires, 


Two fast runs on the New York Central Railroad were 
made September 24th. Engine No, 999, with two cars, made the 
trip from Albany to Syracuse, 148 miles, in 135 minutes, no inter- 
mediate stop being made, This gives an average speed of 66 miles 
per hour, The train left New York about 3 a.m., and left Albany 
—143 miles—at 5 58 a.m., arriving at Syracuse at 8.13 a.m. From 
Albany to the Syracuse Tunnel the average time is given as 
67°3 miles per hour. This train was a special, carrying the New 
York Times to the Democratic convention, and was followed by 
another carrying the World, The second train left New York at 
3 25 a.m.; A’bany, 1.22, and arrived at Syracuse at 8 44, the latter 
part of the run being madein 136 minutes, or at about the same que 
as that of the first train. The average speed for the 291 miles from 
New York to Syracuse, including the one stop at Albany, in each 
case, were about 54°74 and 55°81 miles per hour respectively, 
Oa September 25th a special train carrying the World left New 
York at 8.15 a.m.,and arrived at Syracuse at 8.07a.m., or 291 miles 
in 292 minutes, including one stop at Albany. The 148 miles from 
Albany to Syracuse was covered in 130 minutes, or at 68°2 miles 
per hour, ‘The loads, it will be seen, were very light, Engine 999 
has been credited with attaining a epeed of 112 miles an hour. 
= length of the single mile mate at this speed has not been 








NOTES AND MEMORANDA. 


Tux extreme fluctuation of the water surface of Lake 
Superior is about 3°5ft., with a mean fluctuation of only 1 2/t. 


Tue United States Tobacco Journal states that the 
falling off in the demand for cigars will amount this year to 
700,000,000 cigars, and this lors is very generally credited to 
eycling. 

Tue deaths registered last week in thirty-three great 
towns of Eogland and Wales corresponded to an annual rate of 
19°4 per 1000 of their aggregate population, which is estimated at 
10,591,530 persons in the iddle of this year. Blackburn was 
worst with 37°2, and Croydon best with 13°2. 


THE Potosi is the largest sailing ship in the world. She 
is so enormous that other sailing vessels which have been considered 
large appear like dwarfs beside her. She is about 426ft. 6in. long, 
52€t, 5in, beam, and 32ft. 9in. deep. She is the property of a 
Hambarg firm, and was built at Teckeinborg. She has a cargo 
capacity of 6150 tons, and has four equare-rigged masts, and a 
mizzon rigged with a spanker and gaff topsail. 


Tue absolute horizontal force of the earth’s magnetism 
bas during the past year been determined at Greenwich by obser- 
vations made about the came times with the Gibson and with the 
Eliott Kew unifilar magnetometers. The mean of the monthly 
values given by the Elliott magnetometer—the new instrament—for 
1894 is 1°8318, which is 0°0031 greater than that given by the 
Gibson instrument. In 1893 there was an excess of 0:0035, in 1892 
of *0023, and in 1891, June—Dacember, of *0030. 


In London 2447 births and 1343 deaths were registered. 
Allowing for increass of population, the births were 186 and the 
deaths 92 below the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1000 from all 
causes, which had been 15°4, 16°0, and 18°2 in the preceding 
three weeks, fell again last week to 15°9. Durirg the four weeks 
ended on Saturday last the death-rate averaged 16°4 per 1000, 
being 0°1 per 1000 below the mean rate in the corresponding 
periods of the ten years 1885-94, 


Tue Scientific American says that practically all the 
wood used in making spools for thread in the United States and 
Great Britain is cut in Maine forest, but so great is the amount 
of lumber required each year for the making of these seemingly 
insignificant articles that Maine will not be able to supply the 
raw material much longer. The spools are made of birch wood, 
and the birch of the Maine forests is the best for the purpose. 
More than two million feet of lumber is shipped to Scotland every 
year for the use of the great thread manufactories there, and 
almost as much is supplied to domestic manufacturers. The 
business began in Maine twenty-five years ago, and land that was 
cut over at that time is row well covered with young trees, but 
not for twenty-five years more will this timber be fit to cut. 


Tue Manchester Trades Council has recently passed a 
resolution strongly in favour of the Report of the Select Committee 
of the House of Commonson Weights and Measures, in which the 
Council expresses the hope that no efforts will be spared to make 
the Committee’s recommendations law. The New Decimal Associa- 
tion is much encouraged by the attitude taken in so important a 
commercial centre as Manchester. The metric system of weights 
and measures is to be obligatory in the United States of Mexico 
from September 16th, 1896. This system has been in use in the 
Government departments of Mexico for some time past, but a 
decree recently passed makes it the sole legal system throughout 
the Republic, and will make an end of the various old Spanish 
measures hitherto in vogue in ordinary busi tr tions. 


Tue specification of a recent patent says anthracite 
briquettes have heretofore failed as fuel because the material has 
never been used in a sufficiently finely-divided state. According to 
the invention described in this invention, anthracite small coal— 
‘* duff ’—is passed through a disintegrator which will deliver it in 
such a condition that it will all pass through a sieve of at least 20 
wires per linear inch, a finer condition being preferable. It is then 
mixed with about 6 per cent. of equally finely powdered pitch, and 
the mixture is on to a pug-mil], wherein about 6 per cent. 
of coal-tar or other liquid L. poy ar is incorporated with the 
macs, The mixture prepared in this way is heated by superheated 
steam and compressed into briquette moulds at a pressure of about 
two tons per square inch. If it be desired to render the briquettes 
smokeless, they may be gradually heated to about 800 deg. or 

. C. It is eaid for these briquettes that each cakes 
separately in the farnace, and that they are hard enough to bear 
tipping from a wagon or from sacks, 


Mr, Cuauncey M. Depew, the American orator, recently 
said in the course of as h :—‘*The whole of the tonnage on 
the oceans of the world last year was about 140,000,000 tons, 
while the tonnage of the railways of the world, carried 100 miles, 
was about 1,400,000,000 tons. There are 400 000 miles of rail- 
road in the world, of which 180.000 are in the United States, 
Of the 1,400,000.000 tons carried 100 miles last year on the rail- 
ways of the world, 800,000,000 tons were carried on the railways 
of the United States. You take the 600,000,000 tons carried 100 
miles on the railways of the world outride of the United States, 
and then you add tc it 140,000,000 carried on the ocean in the 
commerce of the world upon the seas, and we still have in the 
800,000,000 tons carried on the railways of the United States 
6,000,000 tons more than on all railways of the world outside of 
the United States, and in all the ocean commerce of the world 

ut together. This internal commercs of the United States makes 
it the most wonderful market on the globe.” 


Tue Bridge House Estates Committee of the Corpora- 
tion has hai a census taken of the pedestrian and vehicular traffic 
passing over the Tower and London Bridges, from 6 a.m. on the 
20th to 6 a.m. on the 21st ult. From the statistics thus furnished, 
it seems that over the Tower Bridge the vehicular traffic passing to 
the southward comprised 250 omnibuses, 154 cabs and carriages, 
3446 vans and trolleys, and 462 carts—total, 4312; to the north- 
ward, 247 omnibuses, 156 cabs and carriages, 3457 vans and trol- 
leys, and 579 carts—total, 4439, or a grand total of 8751. The 
pedestrians passing southwards numbered 13,477, while those to 
the northwards numbered 11,778, or a total of 25,255 persons, 
With regard to London Bridge, during the same period there 
passed southwards 2174 omnibuses, 2635 cabs and carriages, 4095 
vans and trolleys, and 1876 carts—total, 10,780 ; while those to the 
northward included 2175 omnibuees, 2653 cabs and carriages, 3995 
vans and trolleys, and 2043 carts ~total, 10,866, ora grand total of 
21,646 vehicles. The pedestrians passing southwards numbered 
51,473, and those northwards 57,125—total, 108,598 persons, 


PrEtimrinary returns to the United States Bureau of 
Navigation show that 682 steam and sail vessels of 132,719 gross 
tons were built and documented in the United States in the past 
fiscal year, compared with 776 steam and sail vessels of 121,547 tons 
during 1894—an increase of 11,000 tons, Final and revised returns 
will somewhat increase the figures by the addition of barges, &c, 
Steam vessels numbered 283, of 75,728 gross tons ; sail vessels, 399, 
of 56.990 tons ; a decrease of tons steam and an increase of 
19,000 tons sail, compared with 1894, Constraction on the Atlantic 
and Gulf Coast comprised 442 vessels of 79,520 tons, compared 
with 562 vessels of 66,478 tons for 1894, Construction on the great 
lakes comprised 93 vessels of 38,016 tons, compared with 89 vessels 
of 40,372 tons. Among notable additions of the year to the 
merchant fleet are the steamers St. Louis, Northland, and Newport 
News, Stsel construction comprised 36 vessels of 47,696 tons, 
compared with 35 vessels of 50,736 tons in 1894, The number of 
American vessels thus far officially reported as lost during the year 
comprised 85 steam vessels and 276 sailing vessels, barges, &c. 








MISCELLANEA. 
Tue Corporation of Godalming have decided, by the 


casting vote of the mayor, to acquire the waterworks at a cost of 
£48,000 

Tue “James Forrest” lecture at the Institution of 
Civil Eagineers on Thursday, the 7th of May next, will be delivered 
by Dr. Alexander B. W. Kennedy, F.R.8. 


O11 engines and air compressors are being tried by the 
U.S. Lighthouse Board for sounding the fog sirens on lightships, 
in view of the promptness with which the apparatus can be put to 
work a3 compared with the time consumed in getting up steam of 
sufficient pressure, 


At a general meeting of the contributors to the benevo- 
lent fand of the Institution of Civil Esgineera, convened by public 
advertisement, for the purpose of appointing a third trustee in the 
place of Mr, Alfred Giles, deceased, Sir Benjamin Baker, K C.M.G., 
was nominated and appointed. 


Tae Evesham Rural District Council has instructed 
Mr. J. E. Willcox, C.E., of Birmingham, to obtain at once tenders 
for all works in connection with the scheme for villages water 
supply, which embraces some thirty-five miles of mains, and the 
construction of four service reservoirs ; and also to procesd with 
the water supply to Aldington, and extensions at Hampton. Mr. 
Willcox has also been instructed by the Council to submit a scheme 
for the sewerage of Great and Little Hampton. 


A Locat Government inquiry was held on Wednesday 
last by Major-General Crozier, RK E , with respect to an application 
by the Castle Bromwich Rural District Council for the sanction of 
a loan cf £2000 for works of sewerage at Water Orton. The 
scheme was explained by the engineer, Mr. J. E, Willcox, C.E., of 
Birmingham. The sewage will be delivered on to the Birmingham 
Sewage Farm by arrangement with the Birmingham, Tame, and 
Rea Drainage Board. 


A COLONIAL inventor claims to have discovered a pro- 
cess by which iron of excellent quality can b2 produced from the 
large natural deposits of iron sand in New Zealand, and at a price 
much below that of any imported iron. The details of the inven- 
tion ara not at present disclosed, but meanwhile experimental 
trials of the new process are being made by Mr. Edgar Ssagar, of 
Wellington. Very large sums have been wasted in this direction 
years ago. The difficulty lies in keepirg the iron sand in the 
furnace ; it is either blown out at the top by the blast, or runs 
through unaffected to the hearth. 


Tue tenders for the construction of the last section of 
the new Loch Katrine aqueduct were opened on Monday at a meet- 
ing of the Water Committee of the Town Council The cffers 
were as follow:—Brand and Son, £58,540 ; Morrison and Mason, 
£43,637 17s. 2d.; George Lawson and Son, £40,450, After long 
deliberation, the committee agreed to recommend the Water Com- 
missioners t> accept the offer of Messrs, Liwson and Son. This 
is the third section of Glasgow aqueduct let to Messrs. Lawson 
and Son ; the other two sections being Kelty and Dachray con- 
tracts, four miles and three miles long respectively. When the 
Loch Katrine section is finished, Mesers. Lawson and Son will 
have completed altogether nine miles of this aqueduct, being a 
— t of t ling than any other contractor for the 
scheme, 


Tue town of Tunbridge Wells is to be lighted by 
electricity. The central station is established in the Corporation 
yard, near the goods station of the South-Eastern Railway, this 
site being advantageous as regards the supply of both coal and 
water. ‘The buildings are designed for convenient extension, and 
comprise engine-room, boiler-house, ard offices, with testing-house, 
&2. There are two large alternate current dynamos, of the Kapp 
type, and each having a capacity of 75,C00 watts, with a smaller 
alternator of a capacity of 15,000 watts. The alternators are 
direct coupled to Means, Willans and Robinson’s engines, of the 
central valve compound type, of 120-horse power. For the street 
lighting two of the latest type Ferranti rectifiers have been put 
down. Besides the lighting of the principal streets of the 
borough, nearly 4000 Jamps are already installed in the town, and 
the Corporation have obtained sanction to a farther expenditure of 
£12,000 for extensions of mains, &c,, demanded by continued calls 
for the new illuminant, the charge for which is 6d. per Board of 
Trade unit. The ceremony of inaugurating the new system took 

lace on Wednesday, and was performed by the-Mayoress—Lady 
alomons. 


Speakine at the meeting of the Norfolk County Council 
on Saturday, the Earl of Kimberley said the whole experiment in 

ard to technical education was in a most unsatisfactory position. 
«They were feeling their way, not knowing where they were going 
or what they ought todo. The only hope they had was that the 
commission which had been appointed would make a report that 
would lead to something being done. This was, happily, no party 
question. They had arrived at a point where it was absolutely 
dangerous to this country not to have some sufficient organisation 
for secondary education. It was all haphazard now. In some way 
the grammar schools and other institutions throughout the 
country must be made use of, and brought into relation with 
elementary schools on one side, and Universities on the other, Any 
Government, or any Minister at the head of the Education Dapart- 
ment, who would submit to Parliament a practical scheme would 
confer a great benefit onthe country. But he knew the difficulties 
of the case, for it would be necessary to make provision not only 
for agricultural interests, but also for every trade that was suffering 
from severe and increasing competition.” What does Lord Kim- 
berley think technical education is likely to do to-day for either 
agriculture or other depressed trades / 


A DEscrIPTION of the Sydney waterworks appears in the 
seventh annual report of the New South Wales Metropolitan Board 
of Water Supply and Sewage, which has just come to hand. The 
source of supply is from the Nepean River, and two of its tribu- 
taries, the Cordeaux and Cataract Rivers, The catchment area is 
about 354 square miles. Across the Nepean River is built a con- 
crete dam 10ft. high, which is designed to divert a portion of the 
stream only into the tunnel, and lift it to level of crown of the 
same. The water is then taken by a tunnel 44 miles in length to 
the Cataract River. Another concrete dam, similar to that on the 
Nepean, is thrown across this river just below the outlet of the 
tunnel from the Nepean, and the water is thence conveyed by a 
tunnel for about 1} miles, and then by a series of open canals and 
tunnels, making a total distance from the source of about 404 miles 
to Prospect reservoir, There are 11% miles of tunnels, and about 
28} miles of open canal from the off-take to the Prospect reservoir. 
Several gorges are crossed, some by inverted syphons, others by 
pipe aqueducts. The Prospect reservoir covers an area, when ful), 
of 1261 acres, and has a capacity of 10,812,313 000 gallons. The 
dam is earth with a clay puddle core, and is 7300ft. long, maximum 
height 84ft., with slopes of 3 to 1 on the water side, and 25 to 1, 
with two 15ft. berms on the outer side, and is 30ft. wide on the 
top; the water face is covered with heavy bluestone pitching. 
When quite full there is 6,744,343,000 gallons available by gravita- 
tion. The water is drawn off from the reservoir through a valve 
tower into pipes placed in a brick tunnel, carried outside and 
round the northern end of embankment, and is discharged through 
controlling valves into a basin—at the end of this basin is placed a 
gauge weir, from which can be read the quantity passing over 
daily—from which it then proceeds by an open canal for five miles 
to the Pips Head Basin, situated 16} miles from Sydney, and is 
then conveyed by a wrought iron pipe, 6ft, in diameter, to the 
tank at Pott’s Hill, a distance of five miles, This tank holds 
100,000,000 gallons and is desigced to tide over any interruption of 
supply from the Prospect reservoir as well as to prevent fluctuation 
of head of pressure, ' 
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AN AMPHIBIOUS BOAT. 


THE first overland, or “amphibious” boat, as it is appro- 
priately called, started running in Denmark on the 15th of 
July last. 


told, upwards of 20,000 passengers. Consequently it may 
be said to have stood the test of a heavy season satisfactorily. 
The amphibious boat plies on two large lakes situated ten 
or twelve miles from Copenhagen, the Fure Sé, and the 
Farum Sé, divided by a narrow strip of land some 1100ft. in 
width. It is to cross this isthmus—of which we give a 
s2ction showing the gradients of the line—that the boat 


From then till now it has made six overland | 
trips daily without serious mishap, and has carried, we are | 





ever, her construction is considerably more rigid than would 
be the case with ordinary boats of similar capacity destined 
to handle this sort of traffic in the water only. This extra 
strength is necessary, as when working on land provision has 
to be made to enable the shell to support strains of a totally 
different character to those exercised on a floating boat. The 
maximum power given out by the engine and boiler, which 
are of ordinary build, is 27 indicated horse-power. 

The mechanism which propels the boat on land is simple 
in the extreme, and while serving its purpose well enough in 
the present instance, no doubt may be improved? upon in 
subsequent and larger boats. Running parallel with the 
propeller shaft, and taking its motion from it by{anfordinary 








THE SVANEN TAK 


leaves the water, and for the time being transforms itself 
into a practical, if somewhat cumbersome, land locomotive. 
We illustrate the boat in plan and section, and by a view 
teken from a photograph of the boat as she is leaving the water. 

The inventor is a Swede, Mr. Lector C. J. Magrell, of 


Boras, and the boat was manufactured in Sweden by Mr. | 


Ljunggreen, of Christianstad. She is jointly owned by Mr. 
Justitsraad Garde, of Copenhagen, the concessionaire, and 
Mr. F. A. Verschow, the engineer who constructed the 
permanent way on which the overland trip is run. The 
vessel in question is a small passenger steamer about 46ft. 
long by 9ft. 6in. in the beam, drawing from 3ft. to 3ft. Gin. 


of water, according to load, and capable of carrying a com- | 


plement of 70 passengers, When empty she weighs 11} tons, | 
and with a full load, about 15 tons. 

In build she is of an ordinary flat-bottomed type, and | 
when in the water presents no unusual feature to the eye, | 
except that her lines are somewhat full fore and aft to allow | 
of the framework for the wheels. 


As & matter of fact, how- 











ING THE RAILWAY 


chain gearing, is another shaft, one end of which runs right 

forward to within about 10ft. of the bow. At this point it is 

geared by bevel wheels to a right angle shaft, which forms the 

= - which the two front wheels, which take the rails, are 
eyed. 

Another pair of wheels is placed at a similar distance from 
| the stern, but there are not driven. Two hand levers serve 
| to control the boat when on its land journey, viz., one to 
| set in motion the wheel shaft by means of an ordinary 
| shifting clutch, and the other to apply a simple brake to the 
back wheels when the boat is about to re-launch itself. 

The rails used are of the section usually employed by the 
Danish railways, and the gauge of the line is about 4ft. 2in. 
The wheels carry two flanges, and their bearing surface is 
considerably wider than the rails on which they run. The 
gradient is nominally 1 in 50 all the way, on both sides of the 
incline, though at the time we inspected the line a portion of 
it, owing to subsidence of the ballast, was at all events as 





When nearing the land the boat is guided into a funnel- 
shaped dock, which finally tapers down to a width only 2in. 
wider than the widest portion of the boat—that is to say, 
allowing a play of lin. on each side of the two parallel cleats 
or fillets which extend along the outside of the boat proper. 

When the narrowest portion of the dock is reached, the 
boat enters a short parallel dock of the same width, and is 
allowed to advance slowly until the front wheels touch the 
rails, which extend below the water level for this purpose. 
Immediately the wheels are thrown into gear, and after an 
imperceptible hesitation, the boat begins its ascent, As the 
propeller shaft is still in full operation, and the propeller 
naturally soon begins to emerge from the water, the immediate 
result is a circular fountain of spray, which is thrown toa 
considerable distance, as will be seen from the engraving. 
This, however, ceases as soon as the boat is out of the water. 

In due course the back wheels find their way to the rails, 
and the boat advances on its upward course at the rate of 
about 200ft, to 250ft, a minute, vibrating somewhat as it goes. 
After reaching the top, and on commencing its downward 
course, the brake is applied sufficiently to make it necessary 
to employ the motive power for driving the wheels, and the 
steamer launches itself quite naturally and easily, with o 
gentle splash, and at once resumes its course over the lake. 








steep as 1 in 30, 








TRANSVERSE SECTION OF THE SVANEN 


In designing the machinery, it was thought advisab’e 


to gear the wheel shaft at one-fourth the speed of the 


propeller shaft, but as the borse-power required to drive 
the ship on the Jand turns out to be vastly less than is required 
on the water, the result is that when the propeller is high 
and dry the engine races, and attains twice its normal speed ; 
thus the road-wheel shaft runs on land at half the speed of 
the propeller shaft in the water. This and some other 
natural oversights will be corrected, and no doubt in future 
boats it will be found advisable to drive both sets of wheels. 
The owners claim that the boat has not only been a practical, 
but a commercial success, and it is their intention to develope 
materially the present scheme, which they have hitherto 
regarded as only reaching the experimental stage. In fact, 
next year we are told this boat will ply on three lakes, and 
traverse two isthmuses instead of one. : 
The peculiar interest in this invention lies in the possi- 
bilities of its extension, and Mr. Verschow considers that for 
traffic, both passenger and cargo, on rivers where rapids 
intervene, such as the Nile and certain waterways in the 
British Colonies, properly constructed boats on the 
“amphibious ” principle, where a steeper gradient than 1 in 
30 is not necessary, should be of the greatest value. The 
employment of such boats, if practical, would undoubtedly 
obviats the expense and delay of transhipment of cargo. 
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THE OUSE NAVIGATION. 





We have kept our readers informed as to most of the 
works in progress or recently carried out in connection 
with inland waterways, but we have not mentioned the 
recently-completed work and arrangements in connection 
with the restoration of the Ouse Navigation Works. The 
accompanying map shows the line of the navigation now 
again available. For some of the following particulars 
we are indebted to the Bedfordshire Times :— 


The Ouse Navigation is an interest in sundry locks and other 
works and properties which have been created in order to make the 
river navigable. From the time of the Domesday Book, and 

robably earlier, various mills have blocked up the waterway and 
interposed obstacles to navigation. For that and other obvious 
reasons it became necessary to construct locks, sluices, and cuts, 
under powers granted, in the first instance, by letters patent in 
1639, and otherwise dealt with at various periods. For example, 
there is a general Act—16 and 17 of Charles II.—which facilitates 
the making of rivers navigable, and enables disputes with adjoining 
landowners to be settled by a commission of five magistrates drawn 
from a district not immediately concerned, Such a commission 
decreed that the owner of the Ouse Navigation might dig and 
construct the Duck sluice and make a towing path over the Dack 
Mill Holme—which sufficiently accounts for the existence of that 
lock for the past 200 years or more, | 

The Navigation consists of the right to charge tolls for passing | 
through the locks as some remuneration for the outlay incurred in 
maintaining the Navigation. This right extends from Badford to 
Holywell in Cambridgeshire, on this side of the Bedford level. 
Thence to the sea the waterway is under other jurisdiction. The 
Oase Transport Company is quite a separate affair, being merely a 
customer of the Navigation, although for convenience Mr. Thornber, 
C.E., now resident in Bedford, is manager for both the Navigation 


and the Transport Company. The latter possess the tugs and barges 
for carrying purposes, and the former have the plant for dredging 
‘ © company carry 
goods over a length of 723 miles from Bedford to King’s Lynn, and 


the river and maintaining the necessary works, 





much wear and tear of the apparatus and loss of water for the 
ge of three boats which would pay 94., as for passing six 
arges which would pay about £1 103. 
he following list of the distances and places between Lynn and 
Bedford contains useful information: — Lynn to Danver sluice 
14 miles, Earith Bridge 344, Brownshill staunch 364, St. Ives 
staunch 412, St. Ives 42, Hemingford lock 432, Houghton lock 443, 
a 472, Godmanchester lock 483, Brampton lock 492, 
Offord lock 52, Belford staunch 564, St. Neots lock 564, St. Neots 
oor Eaton Socon lock 5€{, Tempsford staunch 622, Roxton lock 
634, Great Barford lock 604, Old Mills lock 66}, Willington lock 67, 
Castle staunch 683, Castle lock 694, Cardington lock 70?, Bedford 
lock 72}, Bedford 723. The locks are from 101ft. to lu6ft, long, 
Thefall from Bedfora to the Lea is 82ft, 

The following particulars of the Navigation will bring its modern 
history up to date. It was taken over by the present proprietor, 
Mr. Simpson, in February, 1893. The Navigation Works were 
then in a state of ruin. Some barge traffic was possible up to 
Huntingdon by using planks in grooves to stop the water at the 
locks in place of the lock gates, which had swum away, but beyond 
Huntingdon all was in a state of collapse, and impossible for 
navigation, 

In August, 1891, Major Marindin concluded a report to the 
Board of Trade as follows:—‘‘In conclusion,I have to report 
anew that the works and the channel of the river are in such a 
lamentable condition that unless a large expenditure be imme- 
diately incurred in restoring the works, dredging the riverin many 
places, and clearing away banks and reed beds, which have grown 
up and are rapidly extending, there is imminent risk of the river 
becoming useless as a canal, and that at no remote date, Even 
now barges are unable to get up some reaches when more than half 
laden. The great value of this river as a waterway, if properly 
maintained, is unquestionable, and even in its present defective 
condition, according to information I received from the manager 
of the St. Neots Paper Mills, it is far cheaper to consign paper for 
Newcastle, Loith, &c., by to King’s Lynn, and thence by 
steamer, than to send it by railway.” 

In the beginning of March, 1893, Mr. Thornber, who had been 
engaged by Mr. Simpson to carry out the restoration works, and 
who is now retained as manager of the undertaking, commenced 
work at the St, Ives staunch, and by September in the same year 
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will undoubtedly, if proper facilities are given them, impart a 
stimulus to the commercs of Bedford and help to cheapen the 
heavier class of commodities to the consumer. The Corporation, in 
their — to preserve the upper river for pleasure purposes, 
have carried their opposition too far. It is obvious that they 
cannot keep the barges out of the upper river, and, as a matter of 
fact, the traffic has only been suspended since 1877, since which 
date, until the recent restorations, the sluices fell into a bad state 
of repair; many of the locks were permanently closed, and the 
channel became in places silted up, so that it was hardly possible 
for even small pleasure boats to accomplish the voyage to Lynn. 
In 1891 a Board of Trade inspector reported to the Board of Trade 
that the waterway was very defective and the works had fallen into 
a lamentable conditioa. In fact, it was a mischievous state of 
things which the local authorities, owing to the limited area of 
their jurisdiction, were powerless to remedy. The Navigation has 
conferred a valuable benefit upon the public by remedying this 
deplorable state of affairs, preventing small floods, and promoting 
the rapid disappearance of | floods, thereby solving a problem 
which for years has engaged the attention of legislators and public 
bodies in vain, 

Having taken the yard between their Duck Mill-lane office and 
the river, the Navigation asked for a right of approach and for 
leave to dredge the channel between the Rink Island and the shore, 
where certainly their barges would be out of sight, and any 
offensiveness reduced to a minimum, At the same time they 
offered to reduce the charge for passing the Bodford lock to a 
nominal fee. However, this enterprise has been frustrated by the 
refusal of the Corporation, and the situation is at present a dead- 
lock—to no good purpose, since the barges are taken on to private 
wharves. Many tradesmen complain of the attitude of the Cor- 
poration, as there are several classes of goods that can be brought 
by water at rates that compare very favourably with the high and 
preferential tariffs of the railway companies, The Navigation 
charge from a penny to sixpence per load, or an average of about 
3d., for passing the locks. A load varies from one to 24 tons, 
according to the nature of the goods. Not only heavy commodities 
like timber, coal, and iron, but lighter goods, such as groceries, 
dried fruits, sugar, oranges, soda, candles, toys, and hemp, are 
brought by water. 

The Navigation is interested in maintaining a good head of 
water and in preventing floods, which are very damaging to their 
property. Our public authorities are to be commended for their 
Vigilance in safeguarding the interests of the public, but it does not 
appear that the Bill which the County Council and the Bedford 
Corporation were preparing to resist a few weeks since was intro- 
duced by the Navigation. The Bill, which emanated from the 
Board of Trade, possibly contained objectionable features, but the 
Navigation repudiate responsibility for them, and in fact petitioned 
against the Bill some time before the local bodies. 

There are fifteen locks between Bedford and St. Ives, For the 
Bedford lock the fee is 3d, each way, and for each of the others 6d., 
so that a trip to St. Ives and back would cost 14s, 6d., and there is 
no reduction for clearing all the locks. This needs a little explana- 
tion, According to our information, there is a positive loss on the 
pleasure boat traffic. The employment of men’s time, the wear and 
tear of the plant, and the loss of water are not covered by the fees 
that are charged. In fact, if some arrangement could be devised, 
such as providing roller shoots similar to those found on the 
Thames, so as to enable pleasure boats to without the trouble 
of opening and closing the sluices, the Navigation would contribute 
to the cost and allow the boats to use them for nothing. 

As regards the Bedford lock, if the Corporation would grant the 
small facilities asked for and construct a roller-shoot for pleasure 
pata, the Navigation has offered to make no charge for using it. 

his seems quite a reasonable arrangement, because there is as 





the navigation was reopened to 8:. Neots. From October, 1893, 
to February, 1894, the works were at a standstill for the winter, 
but in March, 1894, a fresh start was made, with the result that 
the first steam tug, bringing ten barges with pig iron from the 
Tees for Messrs. Howard’s works, and timber for Messrs, Hobson 
and Co., passed through the Bedford lock on the 25th July, 1895. 
Between St. Ives and Bedford there are 15 locks and three 
staunches, and there are also 42 flood gates, The locks were all 
entirely restored and put into perfect working order. New sills, 
hollow quoins, and gate platforms were fitted at every lock, 
together with no less than 56 new lock gates and 31 new flood 
gates, all the remaining lock and flood gates being put into 
thorough repair. Several of the locks were almost entirely rebuilt. 
Besides the repairs and a of the locks a vast amount of 
work was done in rebuilding and repairing bridges, horse jumps, 
landing stages, weirs, embanking, towing path revivals, and last 
but not least, not less than 50, tons of silt and deposit were 
dredged from the various shallows—to the vast benefit of not only 
the navigation, but the tenants and owners of lands adjoining the 
river. In fact, it was generally admitted that the great flood of 
November, 1894, passed away from the lower reaches of the river 
when the dredging and repairs had been completed, at a speed 
which was without precedent in the oldest memory. 

At the St. Ives staunch before the repairs, one-half the flood 
gates were unworkable, and if the whole of the flood gates on the 
river were under the control of the Navigation, and were put into 
working order to match the work carried out by the Navigation, 
there is no doubt that small floods would soon be a thing of the 
past on the river Ouse, as it is of vital consequence to the financial 
aspect of the undertaking that the Navigation be kept as free from 
floods as is possible. As to the serious opposition of the Bedford 
Corporation, it is said that neither the general body of the public 
nor the majority of the Council are aware of the real facts of the 
case, The proprietor claims no right whatever to the prejudice of 
the public of Bedford, It is to be regretted that the action of the 
Town Council should retard the development of an undertaking 
which can only benefit the town, 








VAGARIES OF ELECTRICITY. 


WHEN, a few years back, the United States authorities were 
beginning to make use of electricity as a means of executing 
criminals, the Commission took the opinion of Thomas Alva 
Edison on the subject, and asked him the best way to cause instant 
and painless death by means of the electric fluid. Edison’s reply 
was curious and concise, He said, “‘ Hire them out as linesmen 
to any of the New York electrical companies.” This advice was 
naturally not followed, but, considering the quantity of accidents 
which occur annually through what the Yankees call ‘‘ monkeying 
with electricity,” it would perhaps be as sure a method as that 
now employed for ‘‘electrocuting.” Innumerable accidents have 
happened through the vagaries of the electric fluid, for, though it 
can be controlled to a certain extent, it is not mastered to anything 
like the extent that steam is, There is no knowing where to have 
it—its effect _ different individuals is not necessarily the same, 
and so, save for a few broad rules, even experts cannot say 
with certainty what will or will not occur when a new plant is 
set up. Who, for instance, could pyres | foresee that the plant 
in Twenty-sixth-street, New York, would cause a blockade of 
several hours’ duration in one of the principal thoroughfares of that 
city? Andif was a curious blockade indeed. On one of the streets 
there was a clear about 50ft. wide, which seemed to be 
enchanted, —— there was apparently no ratson d’étre for the 
fact that neither foot passengers nor vehicles could pass over the 








seemingly harmless piece of roadway. They were thrown back by 
an irresistible though invisible force directly they set foot over a 
certain well-defined line, All this was the result of the current 
which was laid under the street ‘‘ running amuck ”—those people 
who attempted to cross the enchanted belt receiving, by way of 
reward for that attempt, a violent shock which threw them back. 
In New York, too, a curious fire was caused by electricity, and re- 
sulted in the burning down of astationin the business part of thecity. 
Some of the men employed in the station were tossing for drinks, 
and one of them, whilst flipping up a five-cent piece, managed to 
let it fly wide, and it fell behind a dynamo, Little notice was 
taken of the loss of the coin, and the tossing was continued. But 
somehow or other the coin managed to lodge in an undesirable 
position across two bare wires, It promptly became white hot, 
and dropped upon some inflammable matter underneath, thus 
starting a fire which burnt down the whole station, besides depriv- 
ing of light that part of the city which it supplied for a consider- 
able time, London has lately been the scene of many curious 
electrical surprises in the shape of explosions which have blown 
paving stones to considerable distancer, and done other damage 
more or less serious. This, it is said, was due to the formation of 
metallic sodium on the insulators of the mains, owing to electro- 
lysis—a mishap which could not possibly be foreseen, and which, 
through the sodi ing into contact with water, and —s 
great heat in the latter’s decompesition, ignited some escaped 

gas, thus causing the explosion. 

Wearers of false hair, glass eyes, or false teeth would not, it 
might be supposed, suffer any inconvenience from their ‘art 
supplements” other than that caused by the wind, or heat, or, in 
the case of teeth, a certain amount of chaff from their friends. 
Bat there is at least one case on record where the wearing of dental 
pretences has caused pain and great inconvenience, and it was all 
due to electricity. An electrician was recently asked by a friend 
whether he could possibly have electricity in his mouth, for his 
tongue was constantly in pain, and neither doctor nor dentist could 
find anything amiss. He wore false teeth, and on examining theee 
it was found that two different metals were used in their construc- 
tion. The electrical engineer straightway attached wires to 
these metals, and put a galvanometer into the circuit. Then, 
on putting the teeth in position in the wearer’s mouth, 
and allowing them to be wetted with the saliva, it was 
found that a considerable current of electricity was passing 
through the instrament. When the metals were covered 
with insulating varnish, the pain and inconvenience disappeared, 
and the sufferer was quite comfortable again. One of the least 
nnderstood phases of electricity is induction, and some very inex- 
plicable accidents occur through this, It has been noticed, for 
example, that if aniron ship be anywhere near another vessel which 
has on board a dynamo, the bottom of the former will suffer con- 
siderably, and so far no compound has been found which will stop 
this deterioration in the slightest. With big ironclads this is a 
very serious matter, for not only does the neighbouring ship suffer, 
but the one which has the electric generator on board suffers too, 
though only when another iron shipis near it, not when it is alone, 
How the circuit is completed is the puzzle, and a big fortune 
awaits the happy inventor who can stop this nuisance. Not very 
long since a man in this city was connecting up some wires when 

bod identally brushed against the switch and turned on 
the current. The operator was wearing on his finger at the time 
a gold ring ; the loose wire happened to brush against it, and it 
instantly fused, leaving on his finger so severe a burn that the 
member had to be amputated in order to save the rest of the hand 
from the gangrene which set in. 

The above examples are of the kind which are attributable to 
what might be called ‘‘home made” electricity, but there is 
another variety of the electric fluid which often behaves in curious 
and unaccountable ways. This is atmospheric electricity, and it is 
a comparatively large item in the catalogue of electrical deaths, 
for, on an average, one death from lightning occurs every two days 
in Great Britain alone. But a person who is struck by lightning is 
not necessarily killed, and it is in these cases that the stroke some- 
times has curious effects. In a case recorded by the Medical 
Times, an old man whilst taking shelter under a tree felt as if a 
vivid flash struck him in the face. After some days of lying in a 
dazed condition, he recovered, but the flash had blinded him. 
Now follows the curious part of the story. Five years afterwarcs 
he was again struck by lightning, and on recovering from the 
stunning effects of the shock it was found that he could see a little ; 
his eyes gradually improved, and in the course of afew days were 
completely restored. A flash of lightning may burn the clothes of its 
victim, but not him, or may burn him and not his clothes. Dr, 
West records several such cases, the most interesting of which is 
the following :—A boy was killed by lightning, and an examinaticn 
of the clothing showed a hole burnt through his cap, though there 
was no burn on his scalp. Down the right ride, however, was a 
broad burn which continued down to the foot—but the clothes 
were not singed, nor were some matches in the pocket ignited. 
The mark stopped short at the ankle, and then the boots were 
found to be burnt and torn to shreds, some parts lying at a distance 
from the body, whilst the skin was not scorched or injured in any 
way. Everybody who has to do with telephone or telegraphic 
instruments knows that during a thunderstorm the bells will ring 
and the needles move. In connection with this a some- 
what uncanny story is told, but which, though it is supposed 
to be authentic, should be taken cum grano salis, particularly 
as it hails from the States. An operator, so the story runs, 
had left with him a long box which was to be taken away in the 
morning. During the night a heavy thunderstorm arose, and, of 
course, his instruments began ringing and clicking. Suddenly one 
of them clicked out, ‘‘ Watch that box!” He looked round, and 
was horrified to see the lid of the box slowly rising. Natu- 
rally the —— bad the worst of the struggle which followed, 
and on being handed over to justice, stated that he had intended 
to get hold of the wires for his own benefit. But it never trans- 

jired who sent the message. All those who could by any chance 
| ove done so, denied it, and the conclusion was that the atmo- 
spheric electricity must have induced the needle to tick out its 
warning message.—LEvening Standard. 














THE CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—This society 
visited on October 2nd the new and old works of the East London 
Water Company at Walthamstow. The existing reservoirs belonging 
to the company cover an area cf 220 acres, and the line of shore is ten 
miles in length. The new works of the company under their Act 
of 1894 consists of :—(1) The construction of two large reservoirs, 
(2) The raising of the Old Race-Course Reservoir 9ft. in height, so 
as to enable the depth of the watsr to be increased to 20ft.; the 
water area will then equal 65 acres. (3) The construction of a new 
road ; and (4) the construction of filter beds and high service 
covered reservoirs, The two new reservoirs are being constructed 
by Messrs. John Aird and Sons, the water area of which will equal 
80 acres ; the depth of water in these reservoirs will be about 20ft. 
The reservoirs will be connected with one another by means of 
tunnels, and the flow of water between them will be regulated by 
valves. The additions to the Race-Course Reservoir are being 
carried out by Messrs. Kirk and Randall, and this latter work will 
be completed in about a month’s time, the contractors executing 
the work two months under their contract time. There are three 
filter beds at this station, also a deep well into the chalk, the water 
from which is lifted by a differential pumping engine. A new 
triple expansion pumping engine and new centrifugal pump and 


engine will be erected here; the latter pump being capable of — 


lifting 50,000,000 gallons a day. Other works are designed, and 
will be carried out as early as possible, Mr. Randall, one of the 
contractors ; Mr. Taylor, who represented the engineer; Mr. W. B. 
Bryan, who was engaged at the Hackney inquiry; and Mr. 
McPherson, the manager of Messrs. John Aird and Sons, kindly 
sstivecud apestaity Stied up Grasks were plasod 0h the dipentl 
motive and specially up trucks were at the di 

of the members by the contractors, 
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AMERICAN ENGINEERING NEWS. 
(From our own ) 

Electric railways.—The rapid growth of electric railways for sub- 
urban and interurban lines is one of the most important and 
remarkable developments of transportation facilities. In numerous 
cases towns within five to twenty miles of a large manufacturing 
city have now a fast and frequent service of comfortable electric 
cars instead of a much less frequent service of local trains on the 
steam railway. In many casss also the electric railways are built 
out into the country, to encourage people to buildin and settle up 
suburban districts. Tosuch an extent are these railways growing, 
that legislations and railway commissions have been compelled to 
recognise the competition between steam and electric railways, and 
to realise that the modern electric railway needs more supervision 
than the city tramway of afew yearsago. In too many cases electric 
railways have been free from all regulative control, and as a 
consequence they have built level crossings of steam rail- 
way tracks, which level crossings are a source of great danger, and 
it is now wisely Fy + moma to compel the electric railway to cross 
over or under the steam railway, which is no hardship, as the 
necessary works would be of comparatively small expense. Ina 
legislutive discussion on the question of the effect of electric rail- 
way competition upon the business of steam railways in 
Connecticut, it was stated that during the first three months of 
1895 the loss of local traffic on the New York, New Haven, and 
Hartford Railroad, by reason of the electric railways, was as follows: 
—Between Norwalk and Rowayton the loss was 50 per cent. of the 

traffic ; between — and Southport, 80 per cent. ; 
New Haven and Woodmont, r cent, ; New Haven and West 
Haven, 70 per cent. ; Wallingford and Meriden, 30 percent. ; New 
Haven and Yalesvilie, 45 ned cent, ; Meriden and Yalesville, 90 per 
cent. ; Southington and Plantsville, 10 per cent. ; Unionville and 
Hartford, 40 per cent.; and Waterbury and Naugatuck, 95 per 
cent. Between Naugatuck and Waterbury the sale of tickets had 
fallen off 7000 tickets a month. It is claimed, and with reason, 
that if the highways are to be turned over to the electric roads, 
they should be placed under the same conditions and laws that the 
steam roads live under. 

Single driver express engine.—The Reading Railroad has now 
in r service a novel type of express locomotive, having a 
— pair of driving wheels, a four-wheel leading truck or bogie, 
and a single pair o —— wheels. This engine hauls a train of 
eight cars, representing tons, a distance of 85 miles at an 
average speed, including stops, of 45 miles per hour, while the 
highest attained is 80 miles. The engine is a four-cylinder 
compound, with a high and a low-pressure cylinder placed one 
above the other on each side, and driving onecrosshead. The fire- 
box is of the Wootton type, burning anthracite dust, and the cab 
is at the junction of the boiler and fire-box. With a weight of 
48,000 lb. on the driving axle, this engine can start a heavy train 





without slipping. The principal dimensions are as follows :— 
Cylinders... .. 18 x 26 and 22 x 26in. 
Driving wheels 7ft. jin. 
Truck wheels .. ft. 
Trailing wheels 4{t. 6jin. 
Wheel base .. .. .. t. Sin. 
Weight on driving axle 48,000 Ib 
Weight on truck .. .. $9,000 Ib 
Weight on trailing axle 28,000 Ib. 
Weight ofengine .. .. .. .. 115,000 Ib 
Weight of engine and tender .. 199,000 Ib. 
gOUOEMOEEE 2. ve co v0 t. 6jin. 

Smoke-box, length .. .. .. 3ft. 5in. 
B= ( to centre line of boiler .. 8ft. Sin. 

ME WOEEEO cc ce ce ce 200 Ib. 
Fire-box, le: oft. 6in 
Fire-box, width : Sft. 
Fire-box, depth : oe 8ft. 2jin 
aaa eee 
Tubes, diameter inside .. .. .. .. 1°3lin. 
EEE. oe ae se os ew om 10ft. 2in. 
Heating surface,tubes .. .. .. .. «. 1293°53 squarefeet 
Heating surface, fire-box .. .. .. .. .. 173°46 
Heating surface, total.. .. .. .. .. +. 1466°99 

a en ee ee 76 equare feet 

Smokestack, diameter.. .. .. 18in. 
Height to top of smokestack .. 14ft. lin. 
Coal cay tender .. .. 14,000 Ib. 
Water capacity of tender .. 4000 gallons 


Chicago elevated railways.—A fourth elevated railway is now 
being built in Chicago, and, like one of the other three, it will be 
bailt mainly upon its own land and not upon the public streets. 
Electric traction will be , a8 on one of the other lines. The 
length is six and a-half miles, of which 80 per cent. is straight 
line. The minimum curves are 145ft. radius, and the average 
curve radius is 600ft. It will be practically a level line. In the 
busy part of the city, where traffic is concentrated and stations are 
close together, there are but two tracks, but in the suburban 

istrict there are four tracks—the inner ones for express 
trains, and the outer ones for local trains. The local stations 
are a quarter cf a mile apart, and express stations one mile 
apart. The minimum headway over the streets is 14ft. The 
structure is designed for trains of five cars 40ft. long, each 
supported on two four-wheel trucks or ‘‘ bogies,” the truck 
wheel base being 5ft. and total wheel base of car 30ft., with 10ft. 
between trucks of adjacent cars. The motor cars will have a load 
of 15,000 1b, on each axle—or 15001b. per lineal foot—and the four 
trail cars 10,000 lb. per axle—or 1000 lb. per foot. Tha structure 
is built of plate girders 23ft. to 50ft. span, and 48in. deep, resting 
on the cantilever brackets of the columns, there being a column 
under the centre cf each track. The —?_ for each track are 
5ft. apart, and those of adjacent tracks 7ft. apart, the girders 
being connected by vertical and horizontal diagonal bracing. The 

i are posed of four Z-bars and a web plate, and at 
intervals longitudinal diagonal bracing is placed between them. 

A railway ferry.—A car ferry route has lately been established 
on Lake Michigan on which railway freight cars will be carried a 
distance of 240 miles. The compan aah is interested in con- 
meg romps will run its boats boas Chicago to Peshtigo, from 
which latter point it hasa railway 70 miles long connecting with 
two important trunk lines. By this system of transportation it 
avoids the expense of construction and maintenance of 240 miles of 
railway. Instead of steam transfer boats, as generally used for 
car ferries, large barges will be used, these barges being 317ft. long, 
44ft. beam, and 114ft. deep, with track capacity for twenty-sight 
loaded cars, 34ft. long, which will represent a load of about 2000 
tons. The boats will be towed by a steam tug 160ft. long, 29ft. 
beam, and 13ft. os having engines of 1500-horse power, which 
drive a screw propeller 11ft. diameter. The tow line will be a 
l}in. wire cable 1300ft. long, attached to a steam towing machine 
on the tug. In this machine the cable is wound on a drum driven 
by steam. Under normal strain this drum is fixed, but in rough 
weather, &c., any sudden strain would cause it to revolve and pay 
out the cable, while as soon as the strain is relaxed, the engines 
will automatically wind up the cable again. The completion of the 
Belt Railroad tunnel at Baltimore has done away with the steam 
ear ferry, by which the Baltimore and Ohio Railroad trains were 
formerly carried over to the city, each boat taking an entire 
passenger train, engine and all, on two tracks. The delays due to 
this, however, so hampered the close competition with the 
Pennsylvania Railroad between New York and Washington, that 
the Belt Line tunnel was built to give an all-rail line, electric loco- 
Ng being used to avoid the trouble and annoyance from 
smoke, 

Irrigation.—The returns made to the Irrigation Board of Nebraska 
show 372 irrigation canals completed or under construction in 
the state on April 4th, 1895, with a total length of 1908 miles, of 
which 1156 miles are completed. The estimated total cost is 
2,915,336 dols., of which 1,271,808 dols. has already been expended. 
These canals will irrigate 866,180 acres, of which 43,570 acres were 
planted to crops in 1894, and 132,000 acres bear crops the present 
year, These canals cost a little over 2 dols. per acre under 








ditch. Besides the above work, there is a large mileage of 
existing canals, returns for which have not yet been made to 
the board; and the projected work comprises 956 miles of 
canal, estimated to cost 3,500,000 dols., and to water 
1,067,294 acres, In Illinois, irrigation has been practised 
with gratifying results at the State Hospital for the Insane, near 
Kankakee. Last year the crops on the asylum farm were greatl 
damaged by drought, and this year they have been irrigated wit 
water pumped from the Kankakee River by the regular pumpin 
plant of the institution. Potatoes, turnips, cabbages, , aD 
other crops are being successfully raised this year under irrigation, 
and some fruit is also under irrigation. The 10in. mg J main for 
the institution was tapped by a Gin. pips 1200ft. long, leading to 
the highest point of the farm. From this supply main extend 
2000ft. of din. pipe, and 800ft. of 3in. pipe, connecting with furrow 
ditches. In Kansas, the State Board of Irrigation has established 
at Goodland an experimental irrigating plant, in which water is 
pumped from a well 166ft. deep by a pumping engine of 10-horse 
power, with pump cylinder 6in. by 36in., delivering 6000 gallons 
per hour. In Colorado the Pawnee Pass Reservoir Company pro- 
poses to construct a reservoir of 1,500,000,000 cubic feet capacity, 
and a main ditch 50 miles long, for on 300,000 acres, i 
Idabo the United States Government will build an irrigation canal 
50 miles long in the Bannock Indian reservation ; it will take 
water from the Snake River, and irrigate about 150,000 acres. In 
California, the Columbia Colonisation Company proposes to con- 
struct a dam at a narrow canyon on the Mojave ) Fie and from a 
reservoir for irrigating 300,000 acres of the Mojave district. 

Moving water mains.—The construction of cable railways in the 
streets of large cities invariably involves a iderable t of 
difficult and troublesome work in the removal and re-arrangement 
of the complicated systems of water and gas mains, &c,, to make 
room for the conduit, without interfering with the supply of water 
or gas. In several cases in New York advantage was 3 of the 
opportunity to lay new and larger mains, and then to simply pall 
up and remove the old mains, but, of course, this conld not be done 
in every case. During the construction of the cable railway in 
Lexington-avenue it became necessary to move two 36in. cast iron 
water mains without shutting off the water. These mains were 
laid in 1839, and were in 9ft. lengths. They had to be dropped for 
about 2ft. and moved sideways about lft. for a distance of 100ft., 
and for the same distance on either end of this section there was 
some shifting of position, so that the change in direction in passing 
from the old to the new location might be as gradual as ible. 
The first work was to erect a yoke over each joint, from which the 
pipes could be hung by a chain and turn-buckles. The yokes were 
of 8x 12in. yellow pine, the posts being 84ft. long, set on a wooden 
foot block of 5x 12in. yellow pine 2ft. long, and the cap piece was 
about 11ft. long, being 9ft. between the posts. The cap was laid on 
top of the posts without framing, and fastened to them by 2in. by 
9in. spruce cleats about 2ft. long, one being nailed to each post and 
on opposite sides of the bent. Then a diagonal brace of 2in. by 
9in. spruce about 3ft. long was nailed diagonally from the cap to 
each post on the opposite side to the cleat, As soon as the first 
bent was set up and braced from the ground, the next bent was set 
up, and the two were fastened together by nailing two pieces of 
2in, by 9in. spruce on top, reaching from one bent to the other at 
the ends, and so on anti twenty bents were in place. Then the 
chains, which were of jin. round iron, with links 7in. long on 
the inside, were put in place, The part of the chain which 
went over the yoke was 5ft. long, and the part which went 
under the pipe was llft. long. There were two turn-buckles 
at each bent, so that the chain would not have to 
slip around the pipe or cap in lowering. Each turn- 
buckle was of l4in. iron, with hooks on each end, and could lower 
12in, without changing hooks, which were made to just fit in the links 
of the chain. When the pipe was dropped as far as the turn-buckle 
would go, the latter was taken off in its turn and the hooks placed 
in links nearer the end of the chain, when the lowering pro- 
ceeded as before. Everything was made of sufficient strength to allow 
of every other turn-buckle being taken entirely off without blocking 
the pipe. The lateral movement of the pipes was accomplished by 
hanging the chains over the cap piece, a few inches to one side of 
@ perpendicular through the centre of the pips, and putting a 4in. 
by 6in. spruce brace from the end of the 4 to the bank, to 
prevent the bent from moving toward the pipe, instead 
of the pipe toward the bent. At the same time a 2in. by 
Qin. spruce brace was added at each end of each bent, running 
diagonally from the top of one to the bottom of the next, and 
in opposite directions at the opposite ends of the bents. This 
was done to take care of the torsional strain caused by the cap 
being at right angles to the pipe. By beginning at one end, it was 
possible to lower the first 100ft. of the pipe into position, and to 
take down and move ahead the first eleven bents ; then, as the pipe 
came into position each bent was taken down and moved ahead 
again. The two pipes lay parallel to each other and 5ft. apart, 
centre to centre. One pipe was lowered ata time. There was one 
hydrant connection in each pipe which had to be cut in moving. 
There were occasional small leaks while the pipes were bein 
lowered, but they generally stop as the pipe was lowered, an 
the joint had a chance to come back into place. When the pipes 
were in place, all the joints were gone over and put in good condi- 
tion. The work was carried on day and night. 

Garbage collection and disposal.—A system of garbage disposal 
now in satisfactory operation at Pittsburg includes the collection 
of the garbage from the houses and the treatment cf the garbage 
by a reduction process which produces a valuable and unobjec- 
tionable fertiliser, The entire work is done under one contract, 
the contract being for a term of four years, but all the methods, 
plant, and operations are subject to the approval and inspection 
cf the Board of Health. Some of the garbage is still being con- 
sumed in a Rider crematory, using natural gas for fuel, but this 
is not so satisfactory as the reduction process, and the garbage is 
all wasted. In the reduction process the garbage—including all 
animal and vegetable refuse from hotels, markets, restaurants, 
shops, dwelling houses, &c.—is stewed or cooked by live steam 
under pressure in closed digestors, and is then passed through a 
drier and screen, coming out cn the storage floor‘as a dark brown 
coarse powder entirely free from smell. “The garbage is collected 
by steel wagons of 4000 lb. capacity, mounted on four wheels and 
drawn by two horses. The bottom slopes up at the back to 
facilitate dumping, and the top is fitted with hinged covers, which 
are kept closed except when a garbage box is being emptied into 
the wagon. The garbage isrequired to be placed in water-tight 
boxes or tanks ready for the collectors, and no ashes or paper 
may be put in. The collection is made daily in the business section 
of the city, where the hotels and markets produce large quantities 
of garbage, but elsewhere there are two collections a week. In- 
spectors are kept on the rounds seeing that the work is done 
properly and investigating complaints, 

Sand washer.—Water filtering plants having sand filter beds 
require to have the sand removed and cleaned atintervals. At the 
Hudson water mills there is a filter bed about half an acre in area, 
and to remove its carpet of sludge, together with about jin. of 
sand, to a distance of 100ft., takes eleven men nine hours, workin 
with broad-bladed shovels and wheelbarrows. Thesand is dumpe 
into a bin freely exposed to the air, where it lies until successive 
cleanings of the bed necessitate a larger supply of available 
material for its renewal. The bin for dirty sand immediately 
adjoins a small frame building which contains the sand washer, and 
when the latter is in operation the sand is shovelled from its bin 
through an open door in the building upon a stage which acts as a 
kind of hopper. From the stage it is introduced into a revolving iron 
cylinder 24ft. diameter and 54ft. long, and a copious stream of 
water and a slight inclination from the horizontal assist in causing 
the agitated sand to traverse the length of the cylinder, where it 
falls into a wooden trough lft. square in section, and runnin 

llel to and immediately beneath the cylinder. The troug 





the sand itself, sinking to the bottom, is conveyed back to a sum 
under the open eaphy d ——— of a revolving iron helix fittj 
closely to the sides of the trough, The overflow is relied upon to 
carry off the filth disengaged from the sand by attrition and | held 
in suspension in the water. Finally the sand is raised by an endless 
chain of buckets through the doorway to an outside platform 80ft. 
above, and there collected in wheelbarrows and dumped in a pile 
—— - the = ie ; se 
large plate girder.— ate girder 123ft. long has ; 
been erected for a skew Bea carrying the ietaention ofc 
streets over agg tracke at Philadelphia. The actual dimensions 
are 122ft. 10hin. long, 9ft. Gin. deep over flange angles, and 
10ft, 6in. deep over the cover plates. The weight is about 50 tons, 
The web-plates are 1l4in, deep, and gin. to fin, thick, while the 
cover plates are 20in, wide and in. to ;;in, thick, The floor is of 
rectangular troughs of Z bars and plates, the troughs being filled 
with concrete, surfaced up with Portland cement, and on this is the 
paving of granite blocks for the roadway, and “granolithic” 
artificial stone for the sidewalks. The girder was shipped in one 
length, extending over five cars, and being supported on the second 
and fourth cars, the others serving merely as idlers or spacera, 
The supporting cars were those used for transporting guns and 
had heavy plate girder frames. 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

THIS has been the week of the quarterly meetings, and the 

Birmingham gathering to-day—Thursday—was largely attended, 

ironmasters being present from all parts of the kingdom. There 

was a satisfactory tone on all hands, and considerable confidence 
was expressed in the future of the trade. One circumstance which 
caused a little doubt as to the maintenance of prices at the present 
advanced level was the information that the weekly make of black 
sheets will soon be increased by 800 to 1000 tons per week by the 
starting of a number of sheet iron mills which are now idle in 
various parts of the district. Four works, which have been idle 
for some time, are to be set on again, containing in all some nine- 
teen or twenty mills, ‘The chief of these is the works at 

Smethwich, near Birmingham, once belonging to Messrs, Morewood 

and Co., the well-known galvanisers, and last occupied by the 

Woodford Iron Company. At these works alone there are seven 

mills. It is hoped, however, that the demand from the galvanisers 

will continue so good that the additional make which all these 
mills will be shortly be putting upon the market may be consumed 
without prices being much weakened, 

Sheets, doubles, were quoted to-day at £7 23, 6d. to £7 53.; and 
lattens, £8 ; galvanised sheets were £10 10s. to £10 15s. Liverpool, 
for common doubles, and £11 10s, to £12 for best brands, Galvan- 
ised lattens were £12 to 412 53. for ordinary qualities delivered 
to Liverpool in bundles, and £13 to £13 103, for best sorts, It is 
interesting to compare these prices with those at the opening of 
the year, since they now show an upward movement of £1 2s, 6d, 
and in some instances as much as £1 5s. per ton, Thusin the sheet 
iron trade, at any rate, the revival in business is very perceptible, 

The export demand for galvanised corrugated sheets continues 
remarkab y good, and this —_ tells to strengthen the market, 
Last month it totalled 15,698 tons, against 13,913 tons a year ago, 
or an increase of 1785 tons. For the nine months of this year so 
far pleted the ship have totalled 145,756 tons, against 
125,138 tons last year, or an increase of 20,618 tons. The best 
markets are Australia, which last month took 2810 tons ; South 
Africa, 2547 tons; the Argentine, 1860 tons ; India, 1493 tons; 
and other countries, 1848 tons, The Australian demand is, how- 
ever, along way behind what it was this time last year or two years 
ago. Last year at this time she was buying nearly 4200 tons a 
month, and two years ago more than 4700 tons a month. 

Marked bars are re-declared to-day at £7, with £7 2s, 6d. as the 
Earlof Dudley’s price, Thus the quotations of the beginning of the 
year, when prices were dropped 10s, per ton, after standing for two 
whole years at £7 103., are confirmed, Common bara were ad- 
vanced five shillings this afternoon, : 

The pig iron market was strong and buoyant, demand being 
ee Prices aay we at 43s, - ie 6d. “4 _ er 
and Derbyshire grey forge pigs, less 24 per cent. discount; 42s. 6d. 
for Northampton forge pigs, lees 24 per cent.; and 43s. 7d. to 44s, 
net for Lineclna, yg igs were quoted 523, 6d. to 55s. for hot- 
air all-mines, 40a, to 42s, bd, for part-mines, and 36s, to 36s, 6d. for 
cinder qualities. Compared with the prices of the January quar- 
terly meetings this year, Derbyshire, Northampton, and Lincoln 
pigs were up 4s, per ton; while Staffordshire pigs, excepting part- 
mines, showed little ane At those earlier ear prices 
were easy on the basis of 37s, to 403. per ton for Derbyshire forge 
sorts, delivered in this district, less 2} per cent. ; 383, to 38s. 6d. for 
Northampton; and 40s. 6d. to 41s, net delivered for Lincolns. 
Some of the Derbyshire companies, however, asked more. a the 
prices of the October quarterly meetings last year, to-day’s highest 
were an advance of ls, 6d. per ton on Northampton and Derbyshire 
pigs, but no advance on Lincolns ; while Staffordshire cinder pigs 
showed a fall of 1s, to 1s, 6d, per ton, and all-mine hot-air pigs 4 
fall of 2s. 6d, per ton. This time last year pigs were mae | 
at 57s. 6d. for hot-air Staffordshire, 41s, for part-mines, and 37s. 6d. 
for cinder. Northampton forge iron was 41s, to 41s, 6d., and Derby- 
shire 42s. to 42s, 6d., in each case less 24 per cent., and Lincolns 
were quoted about 48s. or 44s,, with hematite forge iron 54s, 
to 553 

Steel is in large request in nearly all its forms, and whether 
imported material or native product be referred to, The makers 
in other districts who supply customers here with large quantities 
of steel are becoming so much busier, owing to the arrival of 
American and other orders, that they have put up prices to the 
buyers in this district 7s. 6d. to 10s. per ton. The advance applies 
to blooms, billets, tin bars, and similar descriptions. Billets 
are now quoted a minimum of £4 5s, to £4 7s, 6d. for tin, and 
other sorts in proportion, Even at these advanced prices makers 
are a good deal indifferent about orders, being persuaded that 
values will further rise, 

It was announced on ’Change in Birmingham that of the 700 
blast furnaces erected in the whole of the kingdom, 345 are now 
blowing, or fifteen more than three months ago, Five furnaces 
have been put in in Cleveland, two in Scotland, two in York- 
shire, three in North and South Staffordshire, and one each in 
Derbyshire, Northampton and Lancashire. The largeness of the 
standing plant shows abundant need for further revivals, 











NOTES FROM LANCASHIRE, 


(From our own Correspondents.) ‘ 
Manchester.—Increasing caution on the part of sellers with 
regard to anything like forward engagements, either in raw or 
manufactured iron or steel, is a noticeable feature in the market 
here, As to whether a boom in prices is coming, is of course still a 
matter of conjecture, but such a course of events is r ed as 
sufficiently within the bounds of possibility, if not of probability, 
that it is prudent to remain open as much as possible for eventu- 
alities, Considerable American inquiries that have recently been 
coming upon the English market for both raw and manufactu 
steel are also important factors in inducing caution as to the 
future, as a development of buying in this direction—and already 
some fairly large transactions have been put through—would howe! 4 
materially affect the course of prices, An incident of the wee 
has been the publication in several of the daily papers of an 
exaggera Dear” report from Glasgow, professedly based on 





ing closed at both ends, and there being an abundant supply of 
water, a constant overflow takes place along its entire length, while 








unsatisfactory advices from America, but it has had practically no 
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effect, a3 its source is attributed to strongly interested quarters, 

The iron market here maintains its strong position, and at 
Tuesday's meeting there was a fall attendance, with again an 
active inquiry generally. The actual business doing in pig iron is 
only moderate, but —_ as much as makers in the present con- 
dition of their order books, and with their growing disinclination 
to contract long forward, care to entertain ; several fairly large 
offers have been declined, and for some brands quotations are 
little more than nominal, owing to makers being oversold for 
anything like early delivery. The slight collapss in warrants 
at the commencement of the week had no appreciable effect 
upon the market here, and prices were all quite as firm 
as ever, with a further hardening tendency in some cases, Lan- 
cashire makers still quote 463, lees 2}, for No. 3 foundry, 
delivered equal to Manchester, and at this figure they are selling as 
much iron as they are disposed just now to book. In district 
brands tolerably large transactions have been put through in forge 
Lincolnshire iron, at the full prices quoted last week, and makers 
bave now advanced their quotation to 41s, 6d. a3 the minimum, 
with 433. 6d. ens for foundry qualities, net cash, delivered 
Manchester, and very little iron obtainable even at these figures ; 
for Derbyshire foundry brands, 453. 6d. to 47s. 6d., net cash 
delivered here, remain about the average quotations. Outside 
brands offering here are firm at late rates, Middlesbrough remain- 
ing at 47s. 4d. to 47s. 10d., net cash, for good foundry qualities 
delivered Manchester, and Eglinton 493. 6d. to 503. net prompt 
cash, delivered Lancashire ports, 

Io the manufactured iron trades makers report new orders 
coming forward quite sufficient to keep them fully going, both in 
bars and sheets, and being mostly well sold, they are chary about 
booking forward even ata substantial premium upon present rates. 
Prices show &@ continued hardening tendency, Lancashire bars not 
being quoted anything under £5 103., with 2. 6d. extra for contracts, 
and North Staffordshire bars from £5 103. to £5 12;:. 6d., and 
£5 15s. for forward contracts, with sheets firm at £7 103. to 
£7 123. 6d. In hoops a falling off is reported as regards new 
business, but the As3ociation list rates are firm at from £6 for 
random, to £6 5s, for special cut lengths, delivered Manchester 
district, 





purposes is making some colliery proprietors, notwithstanding 
— plentifal supplies, rather cautious about contracting 
orward, 

Much the same depression continues to be reported in the 
shipping trade, with common coals for bunker purposes obtainable 
at 7s, to 7s, 6d., and good qualities of steam coal quoted 7s, 9d. to 
83. per ton, delivered Mersey a 

Barrow.—There is again a better tone in the hematite trade, 
although the demand has flactuated somewhat during the week, 
and prices have followed its movements up and down. There isa 
big demand on speculative account, as is shown by the fact that 
stocks have increased during the week 4784 tons, being an increase 
of 84712 tons since the inning of the year. Stocks now 
represent in warrant stores 255,190 tons of pig iron. Makers are 
sold forward into January, and buyers cannot get prompt deliveries 
at present, except from warrant stocks, There are 36 furnaces in 
blast, compared with 33 in the corresponding week of last year. 
Prices are firm at 493, 7d., net, cash sellera, 493, 64, buyers. 
Makers’ iron is still quoted at 523. to 523. 61. per ton, net, f.o.b. 

Iron ore is firmer at 93, 6d. to 103. per ton, net at mines, for 
ordinary sorts. A ‘0 of oe ore, bo gaa | 5000 tons, 
has arrived at Barrow this week for use at the Barrow furnaces, 

The steel trade is fairly active so far as orders are concerned, and 
in the West Cumberland district makers have been booking rails 
for forward deliveries, as also it is reported at Barrow. Prices are 
firmer for heavy rails at £317s. 6d. to £4 per ton. Thereis a better 
inquiry for plates and shipbuilding sections generally, and a steady 
demand is experienced for billets, hoops, and heavy castings. Other 
branches of the steel trade are quiet. 

Shipbuilders and marine engineers have prospects of some new 
orders. These are especially wanted at present in the shipbuilding 
department, There is much activity just now in marine epgineer- 
ing, and boilermakers are busy. 

The coal and coke trades are more active, and deliveries show 
an improvement, but prices, though firm, have not increased. 
The oo of coke from Durham has lately increased very 
muc 

The shipping trade is rather better employed. Exports of pig 
iron from West Coast ports reached 7238 tons, and of steel 7496 
tons, d with 6793 tons of pig iron and 6599 tons of steel 





Nut and bolt makers report an increased b g 
forward, and they are steadily stiffening up in their prices, 
which in some instances have been advanced 10z. per ton upon the 
minimum figures taken a short time back. 

A better tone is reported in ths steel trade, For hematites 
there is a fair demand, with ordinary foundry qualities averaging 
57s. 6d. to 58s., less 24, and one special brand quoted 603. Good 
qualities of steel billets remain at about £4 53., net cash, delivered 
here. In steel boiler plates local makers are firm at £6 103., with 
£6 7s. 6d. to £6 103, quoted for Scotch plates, delivered here. 

In the metal market a moderate business is reported, with list 
rates for manufactured goods uncha 3 

Continued steady improvement is the report throughout the 
engineering industries, and in most departments establishments 
are gradually getting their order books well filled, but as yet no 
materially better prices are obtainable on new work that is given 
out. 

The Manchester Association of Eagineers has arranged an 
excellent syllabus of papers for the ensuing session. Amongst 
the varied subjects to be dealt with, Mr. W. H. Booth 
will contribute a paper on “Cylinder Condensation and some 
Means of Combating Same ;” “ Piston and Piston Valves” will 
be dealt with by Mr. Joseph Batterworth, M.I.M.E., of 
Manchester; Mr. J. Platt, of Gloucester, will read a paper on 
the ‘‘Transmissional Application of Hydraulic Power to Machine 
Tools;” Mr, J. G. Stewart, of Glasgow, is to bring forward 
the subject of ‘' Welded Steel Mains and Joints;” and 
Mr. S. Dixon will read a paper on “The Davelopment of the 





in the corresponding week of last year, an increase of 445 tons of 
pig iron and 1897 tons of steel. 
it has gone show 230,937 tons of pig iron and 290,939 tons of steel, 
compared with 277,654 tons of pig iron and 313,183 tons of steel in 
the corresponding period of last year, a decrease of 44 717 tons of 

ig, and of 22 244 tons of steel. Freights are still low, and shipping 
is plentiful. 








THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 

THE house coal trade, which is largely carried on in the South 
Yorkshire district, has been slightly benefited by the sudden 
change in the ther. oalowners have issued their revised 
price lists for this class of fuel, and these exhibit an advance of 
from 6d. to 1s. per ton from October Ist. This movement has 
not, as was confidently expected, been general all over the coal- 
field. In no more than half the collieries have the eee 
sent out their new lists, and there is every reason to doubt whether 
the increase in prices will be successfully imposed. Reports from 
other districts show no improvement, and the attempt to obtain an 
increase in Derbyshire has been of a very partial character. A 
much better demand is anticipated owing to the stringent regula- 
tions as to wagons in sidings not admitting of stocks accumulat- 
ing. London and the South are only receiving a limited supply of 
house coal, but a better request is looked for. The Eastern 
Counties, on the other hand, are taking larger supplies, although it 








Milliog Machine.” It may be added that subjects ted with 
electrical engineering are to be specially brought forward during 
the session. Mr. E. Worthington is to contribute a paper on 
“E estric Locomotives,” and ‘‘ Electric Driving” is to be dealt 
with by Mr. Daniel Adamson, of Hyde, whose paper will no doubt 
give rise to an interesting discussion. The Winter Session is to be 
openei to-morrow—Saturday—by an eee of the Salford 
Gasworks, after which @ social evening will be held at the Grand 
Hotel, where Mr. T, Daniels will deliver a short address on the 
‘* Manchester School of Engineers,” 

Last week I noticed one or two improvements that have been 
introduced by Messrs. Morris and Son, in appliances for coupling 
up several lengths of fire hose. To this I may now add a short 
description of a handy improvement in connection with single-hose 
couplings, patented by Mr. R. Watkinson, of Salford. This con- 
sists of a special form of tail piece, which can be connected with 
Morris’ well-known ‘‘Instantaneoas” hose coupling, and the 
chief feature of the invention is, that instead of, as in the ordi- 
nary form of Morris’ coupling, using both hands to pull the | 
of the female end outwards, thus necessarily allowing oe 
male portion to fall to the und — frequently a t 
inconvenience when at a fire—the female end can be held 
in one hand, the male in the other, and the disconnection 
effected by a quarter turn, both the female end and the male end 
remaining in the d, the reverse process disconnecting the 
coupling. The tail parts of the coupling have a screw-thread, so 
that Watkinson’s patent ferrules for fastening the hose to the 
couplings can be fitted to them, which doas away with the use of 
eopper wire, 

he Manchester Geological Society, which for a number of years 
past has shared with the Literary and Philosophical Society the 
rooms in George-street, has been compelled to change its head- 
quarters owing to the last-named Association now requiring the 
whole of the George-street rooms for its own purposes, A very 
suitable and central suite of rooms has been secured by the Geo- 
logical Society in the Qusen’s Chambera, John Dalton-street, and 
here the annual meeting was held on Tuesday, Mr. Wm. Watts, 
F.G.8., the president, pee ge the chair. The fifty-seventh 
annual report, which was read by Mr. James Tonge, F.G.S., hon. 
secretary, was of the usual satisfactory character, showing a slight 
increase of membership which now, including nine life, eleven 
honorary, and 215 ordinary members, amounts to a total of 235, 
whilst a substantial balance of £137 is carried forward from 
last year. In the report, reference was made to the loss 
y death, daring the year of several members, one of them, 

. Herbert Fletcher, a colliery owner and mining engineer of 
Bolton, who had been a member since 1873, and who, it was stated, 
was amongst the firat in Lancashire to adopt the long wall system 
of working thick seams, which he did with considerable success, 
Mr. Robert Winstanley, mining engineer, of Manchester, was 
unanimously elected President of the Society for the ensuing 
year, 

_ In the coal trade, the only new feature to notice is the slightly 
increased demand upon the better qualities suitable for house fire 
purposes, which here and there is enabling pits to get on to pretty 


is chiefly in gas coal. Prices are about the same as last reported, 
and those who attempt advances before the change in the weather 
found it a difficult task. Best Silkstone coal is quoted at 8s, 3d. to 
93., and ordinary qualities 7s. 3d. to 7s. 6d.; Barnsley house coal 
can be obtained at 7s. 6d. to 83.; Flockton at 7s, 3d. to 7s, 6d.; 
while for thin seam coal no more than 63. 6d. at the pits can be 
obtained. Local sales are subject to keen compstition with little 
change in quotations, 

Although the export trade usually decreases at this time of the 
year, the supply forwarded to the accessible ports is pretty good, 
while the tonnage sent to Holl is mostly from this district. 
Grimbsy is doing a moderate business on shipping account, prices 
remaining about the sameas last week. Barnsley hards are 
quoted at 63. 64. to 7s. 34, for best qualities, while Parkgate and 
similar sorts are available at 6s. 64. per ton. Railway companies 
are taking a large supply, the contract prices running about 
6s. 6d. to 7a. per ton. Gas coal is in increased request. The 
ponding contracts are at low rates, while fuel can be bought in the 
open market at 63. 6d. to 6s. 9d. per ton. Manufacturing fuel, it 
is pleasing to note, is in a better way, owing to an advance in the 
textile manufactures. Bost screened slacks can now be had at 
from 5s, to 63., while pit slack is at 2s, 3d. to 23. 6d. per ton at 
the pits, with smudge ls. per ton. A brighter outlook is reported 
in the coke trade. In spite of the fact that there are some fairly 
large stocks in hand, some of the district producers are making 
preparations for putting more ovens into use. The process of 
warming a length of ovens has already been adopted. 

Daring September the trade done by the Yorkshire collieries 
with Hall showed a considerable decline, the weight received at 
the port having been 186,016 tons, as com with 263,600 tons 
in the corresponding month of 1894, a falling-off of 77,584 tons. 
The course of trade, however, has been very similar to what it 
was in 1894, the tonnage forwarded in the nine months having 
been 1,596,664, as compared with 1,591,800 tons in the completed 
nine months of 1894, The exports last month were 131,238 tons, 
being a decrease of 16,600 tons on the month. On the nine 
months, however, there was an increase for the completed period 
of the present year of 55,625 tons, the — being 721,117 tons 
in 1895 as against 665,462 tons in 1894, The increase in exports is 
less than was expected from the deficiency which was reported to 
exist through the severity of last winter. To North Russia only 
27,981 tons were sent last month, as against 29,680 tons in Septem- 
ber, 1894; for the nine months 161,701 tons, as inst 140,158 
tons in the three quarters of 1894, an increase of 21,543 tons, 
Sweden and Norway heads the list for the month with 54,152 tons, 
as compared with 37,674 tons; for the nine months Sweden and 
Norway took 221,053 tons, against 215,644 tons, an increase of 
15,409 tons. Germany shows a large decrease on the month, 
17,002 tons, against 45,458 tons, while for the nine months the 
total is 92,825 tons, or 25,047 less than in the corresponding period 
of 1894, The coastwise trade appears to be almost stationary. 
Yorkshire is at a great disadvantage in the competition for this 
business, the London trade being only kept at a considerable 











nearly full time, Otherwise the positi Pp lly un- 
changed, four days per week being still the general average that 
collieries are running, with supplies largely in excess of require- 
ments, and no improvement whatever in prices, which remain at 
103, to 10s. 6d. for best Wigan Arley, 83. 6d. to 9s. for Pemberton 
4ft, and seconds Arley, and 7s. to 7s. 6d. for common house coals, 
63, to 63, 6d. for steam and forge coals, and 33. to 3s, 6d. for com- 
mon to 4s, 6d, and 53, for best qualities of engine fuel. A rather 
more hopeful tone, however, prevails in expectation of the usual 
winter demand for house fire purposes, and also in anticipa- 
tion that the now established aeeen in the iron trade 
may before long make itself felt as regards the demand 
for the lower qualities of fuel. The output of common forge 
coals is, however, so large, and stocks so heavy, notwith- 


standing the short time worked by the collieries, that no early 
material improvement in this direction can be looked for; but 
with regard to engine classes of fuel, the F eamgerne that air. 
increased quantities of slack may be coking 


rawn upon for 





sacrifice. A glance at the official returns of the Hull Chamber of 
Cc ce shows the tendency to be still towards the great pro- 
ducer. A few e collieries do the bulk of the business, and are 


constantly increasing their pare while the smaller collieries 
are gradually being elbowed out of the race, 

Additional, orders have been received in Sheffield for armour 
plates by the three large firms engaged in this important branch 
of the heavy industries—viz , Messrs. John Brown and Co., Messrs. 
Charles Cammell and Co., and Messrs, Vickers, Sons, and Co. 
These further a are for the citadel armour of H.M.S, 
Illustrious and H.M.S. Cesar. The total weight will be 2900 tons. 
The plates will, as usual, be made on the Harvey principle. It is 
anticipated that more orders will be placed for the armour of these 
ships at a not very distant date, 

Considerable requests have come in from the home railway 
companies, who are cove their requirements for some time to 
come, before finished material advances in price. It is a long time 
since such a large number of railway tires, axles, springs, buffers, 
and fish-plates were on demand, ese \omveaned requirements 


The exports for the year so far as | States. 





are mostly on t of a wel advance in traffic returns, 
Companies, whose sidings a few weeks ago were crowded with 
wagons, are now in want of trucks to carry ail their growing 
business, 

Marine material is not in such a satisfactory condition. Itis not 
likely, however, in the face of the growing exports and the advance 
in shipuilding material, that the orders for new ships, which were 
recently witbheld, will be long poned, 

In the cutlery trade very slack business is reported. Although 
table cutlery is well inquired for, the pen and pocket d ents 
improve very slowly. It is expected that this will not be the state 
of things very long, for several foreign markets, which have done 
but little business in this quality of cutlery for some time, are now 
waking up, and a large demand is anticipated. This chiefly 
applies to the South American Republics, from which fairly good 
pL ts are at present coming in, with every pi of more to 
follow. This report is very encouraging, for it is invariably the 
rule that when there is much money about in these parts it is 
freely spent, and the Sheffield cutlery and silver plate establish- 
ments get a good share. South African business has also greatly 
improved, and the latest export returns exhibit a large increase in 
cutlery for the quarter ending September 30th. The silver and 
electro-plate houses are now well employed, and with few excep- 
— pape y 8: = er Barc the Line tater, Cb — 
largely engaged upon designs for the approaching winter, 

a pth New Year | trade. One of our principal makers said that 
the state of his business was, at the present time, double what it 
was a year ago, and this opinion is pretty generally exp 


most manufactarers, 

The official returns of foreign trade for September show a 
value exported of hardware and cutlery amounting to £164,660, 
against £155,264 for September of 1894. The increasing markets 
are Sweden and Norway, Holland, France, Chili, tine 
Republic, British Possessions in South Africa, East Indies, and 
Australasia. Decreases are shown by Russia, Germany, Belgiom, 
Spain and Canaries, United States, Foreign West Indies, Brazil, 
and British North America. In steel, unwrought, the value for 
the month was £181,959, against £180,118. The increasing 
markets were Sweden and Norway, Holland, British East Indies, 
Australasia, and British North America. Less business was 
done with Russia, Denmark, Germany, France, and the United 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE last of the quarterly meetings of the year has found the 
trade of this district in a better condition than has been 
reported, not only at any time this year, but for several years 

t. There is a cound improvement es and prodocers 

ve every reason to believe that it will be maintained over the 
winter, and that business will be still more active in the spring. 
The statistics indicate unmistakeably that there isa genuine revival, 
and that all the improvement is not due to speculation. The Board 
of Trade returns of British exports for September show that the 
shipments of iron and steel under every head into which they are 
classed—except one, old iron for re-manufacture—have exceeded 
those of the corresponding period of last year, and generally they 
are even better than those cf 1893 also. 

Then the Saptember returns of the Cleveland Ironmasters’ 
Association are very satisfactory, as,in spite of an increase in the 
production, the stocks have declined, as they have each month 
since last April. Shipments this month are very good, and pro- 
mise to exceed the res for every month this year, for with 
October usually closes the northern navigation season, and shippers 
have to get their iron off. A further satisfactory feature is the 
advance reported in the realised price of Cleveland No. 3 pig iron 
during the last quarter. The advance is not much, but it is the 
first that has been reported for a long time, The fact that the 
wages question in the pig iron trade has been settled for at least a 
year and a-half also tends to en the market, and really 
the fluctuations in warrants have not much effect upon the general 
market, 

The demand for pig iron is good, and as the stock of all kinds in 
most makers’ hands is small, the prices are firm. Most producers 
are well supplied with orders, and some cannot look any more for 
delivery this year, while very few can sell for prompt delivery, and 
then only in small lots. Buyers have been much more numerous 
than sellers all this week, and have been paying 383. 9d. per ten 
for early f.o.b. deliveries of No. 3 Cleveland G.M.B, pig iron, with 
393. for delivery up to the end of the year. For Cleveland warrants 
a higher price has been reached than has been reported since 
the early part of September, 38s. 11d. cash being paid on Tuesday, 
but a oo been since accepted, the closing price on Wednesday 
beii 3. 6d. 

1 Gnusts stores the stock of Cleveland pig iron on Wednesday .- 
night was 137,799 tons, or 1822 tons increase this month. The 
sales of other qualities of Cleveland pig iron are more numerous ; 
but nevertheless they are relatively cheaper in price than No, 3, as 
they are less inflaenced by the course of the warrant market. 
No. 1 is 393. 9d.; No. 4 foundry, 37s.; grey forge, 36s.; mottled, 
35s. 64.; aud white, 35s. A sui tial business is being done by 
the makers of hematite iron, and their stocks are reported to be 
small, For mixed numbers of local brands not less than 47s, per 
ton is accepted, and there is very little to be obtained at that. 
The Skinningrove Iron Company has blown in one of its two 
new furnaces this week, and the other is nearly ready. It will 
then have four furnaces in blast, all making Cleveland pig iron, 
which they ship chiefly to Scotland. 

The average Caen price of No. 3 Cleveland pigiron during 
the quarter ended September 30th has been ascertained by the 
official accountants to be 353. 1°51d. per ton, or 6°88d. more than 
in the previous quarter, when the average was 34s, 6°63d. As the 
average quoted price for the quarter was 37s., it was thought that 
the ascertained realised price would have been 363., but it is evi- 
dent that the makers must have had a greater share of low-priced 
contracts to work off than was expected. In the corresponding 
quarter of last year the average price was 35s. 1‘95d., and when 
wages were last altered, viz., in the early part of 1893,-the price 
was 353, 2'34d. The highest ave price during the last twenty 

ears was in the first quarter of 1890, when it was 52s.; and the 
owest 293. 9°584., in the third quarter of 1886. 

Wages at the blast farnaces and mines were formerly regulated 
by sliding scales, fluctuating in accordance with the rises and falls 
of the realised selling prices, but for a considerable time these 
scales have been in abeyance, though this week the scale with the 
blast furnacemen has been renewed. Railway rates for iron- 
making materials are, however, regulated by the average realised 
price of No, 3, being advanced or reduced 1 per cent. for each 
complete shilling rise or fall. As the price. has gone over 35s., 
the railway rates have been advanced 1 per cent. 

The blast farnacemen in the Cleveland district recently claimed 
32 per cent. advance of wages on the strength of the improvement 
in trade, and the better prices ruling. On Tuesday, their 
executive had a conference with the employers: when a very 
satisfactory arrangement was come to, one that will benefit them- 
selves, the masters, and the trade generally. They consented to a 
revival of the old sliding scale, and it was that it should 
continue in force at least till the end of June, 1897, and after that 
to be terminated by three months’ notice from either party. 
special advance of 3? — cent, has been given to the men for the 
current quarter, and after that they will get what the sliding scale 
gives them. 

The September statistics of the Cleveland Ironmasters’ Ascocia- 
tion were more satisfactory than had been looked for. Makers re- 
duced their unsold stock of Cleveland pig iron by 12,710 tons, and 
only held 108,587 tons, which is less than a month’s make. 
their stores there was an increase of 3086 tons, and in Connal’s 
stores an increase of 4218 tons, so that the net decrease in the 
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stocks was 5856 tons, and the total quantity of Cleveland iron stored 
in the North of England was equal to about ten weeks’ production. 
Four furnaces were blown in during the month, two at Redcar 
Works, one at Cleveland Works, and one at Southbank Works. 
The number of farnaces in operation was raised to 90, against 86 
at the end of August. Of a 48 were making Cleveland iron 
—one more than in August—and 42 hematite, basic, &:., iron— 
three more than in August. Altogether 140 furaaces are built in 
the North of Eagland. One was dismantled last week at the 
Ferryhill Ironworks, leaving three erected. Novne of these fur- 
naces have worked for many years. Formerly there were ten 
furnaces at these works, one of which was the tallest furnace inthe 
world, being 103ft. high. The production last month was 117,167 
tons of Cleveland pig iron—2562 tons increase on August—and 
117,554 tons hematite, basic, and spiegel pig—3459 tons increase 
on August—the total being 234,721 tons—increase 6021 tons. The 
total stock cf Cleveland pig iron was 279,126 tons, 

In finished iron and steel a good business is now being done, 
especially by the steel plate and angle makers, but the iron mills 
os plates and angles are also running more regularly. 
Steel boiler plates are at £6 2s, 6d.; steel ship plates at £5 23. 6d. ; 
steel girder plates at £5 73. 64.; steel ship angles, £4 17s. 6d.; 
steel engineeriug angles, £5; iron ship plates, £4 17s. 6d. ; and 
iron ship angles £4 15s3., all less 24 per cent. and f.o.t. Iron bar 
manufacturers are now well supplied with orders, and have 
advanced their quotations for common bars to £5, less 24 per cent., 
f.o.t. The rail trade jis active, and works are weli occupied. 
Some large orders are booked for India. Heavy steel rails are 
now quoted £4 53. net, and steel sleepers £5 103. net. 

The coal trade usually follows the iron trade in any improve- 
ment, but it is not doing so this time, though the coke trade is, in 
fact so many additional furnaces have been blown in in this 
district and on the West Coast that it has been necessary 
to re-light a considerable number of ovens, and the price has 
been put up, until 133. 3d. delivered Middlesbrough, or 143. 64. 
f.o.b , is the price for best coke over the first half of next year. 
The slackness in the coal trade of Darham and Northumberland is 
exemplified by the fact that in both these counties the colliers bave 
had their wages reduced 24 per cent. On Saturday the Northum- 
berland Conciliation Board had the accountant’s report of the ascer- 
tained price before them, and the employers claimed a reduction. 
Ultimately it was agreed that 24 per cent. be the extent of the re- 
duction. The Darham coalowners claimed 74 per cent, reduction 
of wages, and at a meeting of the Conciliation Board, Lord Davey, 
the arbitrator, awarded 2} per cent. Best Northumberland steam 
coal has been reduced to 8s. 6d. per ton f.o.b, For gas coal the 
demand is better, and 6s. 9d. f.o.b. is the general price. The 
Stockton Corporation have ordered 32.000 tons of gas coal at prices 
ranging between 83. 2d. and 8s. 6d. delivered at their works. The 
Darlington Corporation have ordered 19,000 tons. A stronger 
demand is reported for house and manufacturing coal. 

The death is announced of Mr, Thomas Adamson Tate, manager 
of the Earl of Darham’s Philadelphia Collieries. He was the only 
son of the late Peter Tate, who for many years was manager at the 
same collieries. Oa his death, seven years ago, his son, who was 
then twenty-two years old, eucceeded him. He had served his 
articles with his father and obtained a first-class proficiency 
certificate, Hs was also a Q1een’s Medaliist. 

The Chair of Mining at the Durham College of Science, New- 
castle-on-Tyne, vacated recently by Professor Merivale, has been 
filled by Mr. Henry Lewis, who will give his whole time to the 
dutiss, the Coal Trades Association having increased their subscrip- 
tion so as to admit of that. Mr. Lowis had a brilliant career in the 
City of London School, and in the Royal School of Mines, where he 
headed the list of students in each year, gaining many medals and 
scholarships, including the Da la Beeche Medal for Mining. He has 
beea an Associate of the Royal School of Mines since 1876, and has 
been in continuous practice as a mining and metallurgical 
engineer, and has been actively engaged in the working and 
management of mines at home and abroad. 

It has been arranged that Mr. William Whitwell, of the 
Thornaby Ironworks, Thornaby-on-T<e3, shall succeed Mr. C, A. 
Head, of the Teesdale Iron and Eagineering Works as Mayor of 
that borough. Mr. Thomas Mudd, of the Central Marine Eagi- 
neering Works, is to be the new Mayor of Hartlepool. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market wae much depressed at the openirg this 
week in consequence of unfavourable reports from the Uaited 
States as to the course of business. Prices of warrants receded 
under pressure of somewhat heavy sales, Scotch iron falling as 
much as 94. per ton, There was subsequently a partial recovery 
owing to the satisfactory rature of the Board cf Trade raturns, 
but the market notwithstanding continues unsettled. The uncer- 
tainty existing this week with regard to the wages question in the 
shipbuilding and engineering trades had a very bad effect on the 
market. Szotch warrants were dove on Monday from 47s, 114d. 
to 47s. 64., and back to 47s, 84d., cash. Cleveland warrants fell 
from 39s. 5d. to 383. 8d., cash ; and Cumberland hematite sold 
from 50s, 3d. to 493. 7d., recovering to 493, 84d. The market bas 
since been unsteady, and speculators for a rise have apparently 
— of the confidence that characterised them in recent 
weeks, 

Since last report an additional furnace has been put in blast, and 
there are now 77 in operation in Scotland, 5 producing basic, 
20 hematite, and 52 ordinary pigiron. The output of ordinary pig 
iron is generally believed to be larger than is required, and con- 
siderable additions, it is understood, are being made to the private 
stocks of makers, In the course of the past week the stocks in 
Connal and C».’s Glasgow warrant stores was augmented by 
tons, At the same time, the total stocks in the warrant stores are 
by no means heavy. They amount to 302,000 tons, compared with 
287,880 at the beginning of the year. 

The export trade in Scotch pig iron continues very poor, Con- 
sidering the effect that is usually produced on the demand by an 
upward movement in prices such as recent)y experienced, the 
amount of our foreign trade is exceedingly disappointing. So far 
as can be ascertained, the home consumption is on a fairly satisfac- 
tory scale. The arrivals of Middlesbrough pigs at Grangemouth 
in the past week were 5875 tons, being 2820 tons less than in the 
corresponding week, when, however, the imports were much larger 
tban usual owing to the Scottish furnaces being out of blast. 

The following are the prices of makers’ pig iron :—G.M.B., 
f.o.b. at Glasgow, No. 1, 49s. per ton; No. 3, 46s. 6d.; Govan 
and Monkland, ditto ditto ; Carnbroe, No. 1, 49s. 6d.; No. 3, 47s. ; 
Clyde, No. 1, 52s.; No, 3, 48s. 6d.; Gartsherrie, Calder, and 
Summerlee, Nos, 1, 53s.; Nos. 3, 49s.; Coltness, No. 1, 55s.; No. 3, 
50s. 6d.; Glen ock, at Ardrossan, No. 1, 52s.; No, 3, 483; 
Eglinton, No. 1, 49s. ; No. 3, 47s. ; Dalmellington, at Ayr, No. 1, 
48s.; No, 3, 463.; Shotts at Leith, No. 1, 54s.; No. 3, 493.; Carron, 
at Grangemouth, No. 1, 54s, 6d.; No. 3, 50s. 6d. 

The past week’s pig iron shipments from Scottish ports were 
poor, amounting to only 4994 tons. There was despatched to 
Canada 160 tons, United States 10, South America 20, Australia, 
372, France 240, Garmany 390, Holland 20, Balgium 10, China 
and Japan 200, other ccuntries 80, the quantities eent coastwiee 
amounting to 3492 tons. 

There is little or no improvement to note in the condition cf the 
finished iron trade. For bare, angles, &c., there is a fair inquiry, 


but the prices remain comparatively low. Steel is in an almost 
similar position as regards prices, but the supply of work is large, 
and the prospect in this respect satisfactory. At the same time, 
there has, in the past few days, been a good deal of hesitation 
among buyers in consequence of the uncertainty that has prevailed 
as to the final issue of the wages dispute in the shipbuilding and 
engineering branches, 





The coal trade shows hardly any improvement. The past week’s 
coal shipments have been 156,923, against 165,860 in the preceding 
week, Colder weather has everywhere quickened the demand for 
household coals for home consumption, but the export inquiry is 
really far from being up to the mark, and the Baltic trade may be 
regarded as practically at an end for the present season. Nearly 
100,000 tons of coal has been taken by the Glasgow Corporation 
for the gasworks, and the prices paid for splint coal are understood 
to range from 63. 6d. to 63. 9d. per ton, delivered at the works 
over the next six months, The demand for the best ell coal for 
shipment has rather been falling off. For splint and main coals 
the inquiry is moderate. Furnace coals are in steady request. 
The prices, f o.b. at Glasgow, are:—Main coal, 53. 9d.; splint, 
63. 34. to 6s. 61.; ell, 63, 94. to 7s.; and steam, 7s. 64. to 7s. 9d. 
The supply continues more than ample for all purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE steam coal trade continues on the down grade ; an unfor- 
tunate fact, as large contracts will soon be brought forward, and 
it will be a difficult matter to arrange as to prices, Last week the 
senior member for the borough visited Merthyr, and addressed a 
delegate meeting of colliers on Saturday. He admitted that 
the Welsh coal trade at the present moment was not so good 
as they would like to see it, and said it was a great pity 
that it should be depressed now, as long contracts would 
before long have to be made for the whole of next year, and it 
was a particularly unfavourable time to have anything like depres- 
sion, or lowness in price. He believed, however, that it was only 
temporary, and personally he was backing “| his opinion by hold- 
ing out for higher prices. Rather than sel] at very low rates he 
would stop his colliery at Clydach Vale. The honourable member 
next hinted as to his idea of the cause, and regarded it as unfortu- 
nate that the men themselves were not more combined. He 
knew a man who during last week took a contract for something 
like 1s. 3d. a ton lets than he himself had refused. It was 
these things which had a depressing effect on the market. If the 
men were only properly combined, it would pay colliers to have a 
man on ’Change, and if an owner were found undereelling it 
would teach that man a lesson by bringing the workpeople out of 
his colliery. 

Taking a broad survey of trade, he thoroughly believed that the 
coal trade next year would be a good one, This he based, in a 
great measure, upon the prosperous trade of the country gener- 
ally, ¢s shown by Board of Trade returns, 

These views, promulgated over the coal district by the local press 
on Monday, have naturally led to considerable discussion, Oa 
Taesday they were criticised at length and severely on Change, 
Cardiff. The predominant opinion seemed to be that the actual 
state of the coal trade is not much worse than it was twelve 
months ago. For first-class steam the same price can now be 
obtained as then, but the semi-bituminous coal of the Monmouth- 
shire coal field, as well as the inferior class coal of South Wales 
collieries are lower in price. It was further remarked that the 
decrease in the shipment of coal, which has shown for six months 
past a falling from averages of more 20,000 tons a week, was due 
to some extent to the difficulties which arose in the beginning of 
the year with the colliers, who made an effort towards doing away 
with the slidirg ecale. This induced some of the large consumers 
to accept contracts from Scotlard, and the North of England, 
from which places freights for the Black Sea, India, and South 
America are the same as from Cardiff. 

It is the opinion of leading bers on ’Change, Cardiff, that 
the Scotch and Northumbrian coal will become a powerful com- 
petitor with Monmouthshire. Both coals are much alike, As 
regards the best coals of Wales, the conviction is strong, that 
future prices will vary but little. This week, it is stated a very 
large contract has been entered into by a first-class colliery 
owner at 93. per ton, and other contracts are waiting to be 
concluded at the same time. Coupling these facts with the percep- 
tible improvement going on in house coal, prospects ahead are, 
after all, hopeful. 

Mid-week at Cardiff there was a slight improvement in the 
inquiry for prompt shipment. Current prices, it will be seen, are 
no worse. Best steam, 10s. to 10s. 6d.; seconds, 93. 3d. to 9s. 6d.; 
drys, 93. to 9s, 6d.; best Monmouthshire, 83. 3d. to 83. 6d.; seconds, 
7s. 94, to 83,; small coal was reported as still weak, though the 
Italian trade is improving. Hoase coal at length is on the up 
grade, and I believe that there will be no further hitches in its 
progress; the sudden charge of weather from almost tropical heat to 
polar cold had a prompt effect for the better, snd it has been 
a difficult matter in some quarters to meet the demand. Inland 
consumers are getting active. Cardiff prices are as follows :—-Bost 
household, 93. 6d. to 10s, 3d.; No. 3 Rhondda, 93. 6d.; brash, 
7s. 6d. to 7s. 94.; small, 63. 3d. to 6a. 64.; No. 2 Rhondda, 7s, to 
7s. 3d ; through, 6s. to 63, 3d.; small, 4s. to 4s, 3d. 

Swansea prices are as follows for leading varieties :—Anthracite, 
11s. to 123, for best ; second quality, 103. to 103. 6d.; ordinary, 
8s, 9d. to 93. 6d.; best steam, 93. to 93. 64.; bituminous, No, 3 
Rhondda, 10s. to 10a. 3d.; No. 2 Rhondda, 83. 94. to 93,6d. Coke 
is in more active demand, Cardiff prices are :— Furnace, 123, to 
133. 6d.; foundry, 153, to 19s, according to brand. Swansea 
prices :— Farnace, 12s, to 123, 6d.; foundry, 163. to 17s. 

At Cardiff pitwood is in moderately good request at 15s, 9d. to 
16s. Patent fuel is also in better state, prices varying according 
to brand from 10s. 9d. to 11s,, and 103. 6d. for seconds, Swansea 
prices, 103, 3d. to 10s. 6d. 

Comp'aint has been marked at Swansea regarding a sluggish 
coal trade, No doubt all the Welsh ports have suffered in degree, 
a quietness cf trade during the past week having been accentuated 
by severe storms in the Channel, which have done a good deal of 
havoc amongst local shipping, and caused some loss of life, One 
small craft, supposed to be manned by five men, disappeared 
suddenly off the Mumbles, Swansea, and left no trace. 

Iron cre imports have been heavy, principally to Newport, 
Mon,, and Cardiff. Prices are stationary, 103. 3d. to lls. 6d., 
according to quantity. Blaenavon, Dowlais, baggy Ebbw 
Vale figured largely es ore importers during the week. The 
advance in iron and steel has been more than maintained. Oa 
Saturday last on Change, Cardiff, it was stated that rails, heavy 
sections, which have co long been at £3 12s, 6d.—I have known of 
sales under £3 103.—are now freely quoted from £4 5s, to £4 10a; 
Bessemer bare, Cardiff, £4 23. 6d.; Siemens, from £4 5s, Mer- 
chant bar and all local make is steadily improving. 

At Swansea Exchange mid-week the following quotations were 
given :—Glasgow pig, 47s. 84d.; Middlesbrough, No. 3, 38s, 11d.; 
hematite, 47s. ; Welsh bars, £5 10s, to £5 123. 6d.; cheet iron and 
steel, £6 to £6 53.; heavy rails, £4 23. 64. to £4 103; light, £4 15s. 
to £5 153,; Bessemer steel bars, £4 23. 6d. to £4 53; Siemens 
best, £4 5s, to £4 7s. 6d. Tin-plates, Bessemer steel cokes, 10s. 6d. 
to 103, 91,; Siemens, 10s, 9d. to 11s,; ternes, per double box, 23 b 
20c., 193., 193. 6d., to 223. 6d., best charcoal, 13s, to 142, Bloc’ 
tin is at £66 23, 6d. to £66 7s. 6d. It was reported that in finished 
iron and steel all works are well occupied and are likely to be so 
for some time to come. 
It will be seen in respect of tin-plate that makers’ quota- 
tions are advanced, It is thought likely, in view of the 
advance in the price of raw materials, that a further advance in 
quotations is = Makers are stoutly objecting to book forward, 
Last week the make at Swansea was 65,745 boxes, and shipments 
60,179 boxes. Stocks are 176,952 boxes. The storms have pre- 
vented a good deal of tonnnage that is due from comingin. Next 
week, however, promises to be a busy one, and it may fairly be 
stated that a better tone prevails, and that there is every reason- 
able certainty that good times are ahead 
The Merthyr colliers are prepared to os a stout pein to 
re . 








the “' Eight Hours Bank to Bank Bill,” -introduce 





<<< 


The rumours that have been widely circulated of late regardi 
the coming batch of railway and other Bills are again prominent 
and the result has been some improvement in stocks, I referred 
somewhat vaguely to one a few weeks ago as in connection with 
Barry and the Monmouthshire coalfield. This is now openly stated 
to be the purchase of the Rhymney Railway by the Barry Dock 
Company. I must add that in good quarters it is not believed ip 
A ‘*daring sch ” in co tion with the Bute Dock is aleo 
under discussicn, and once again the proposed conversion of the 
Glamorgan Canal into a railway. A short time will yield us facts 
instead of rumours and surmises, 

The strike of E>bw Vale colliers has come to an end, and work 
was r d on Wednesday, the men agreeing to do so, leavin 
the question between them and the company to be settled by the 
sliding scale. 

At a Miners’ Conference in Cardiff on Monday some prominent 
subjects were debated : the over-production of coal, the reform in 
mining royalties, and Mr. Tyler’s old age pensions. With regard 
to the last, the meeting strongly opposed it, 














NOTES FROM GERMANY. 
(From our own Correspondent.) 

DEMAND and employment in the iron and steel trade have been 
on the whole, satisfactory, and the stiffening tendency in prices 
has increased. 

A fair business has been doing onthe Silesian iron market during 
the week now past, the blast furnace works having secured orders 
for several months ahead. The different branches of the malleable 
iron industry are likewise briskly occupied, and there is a decidedly 
upward tendency to be perceived in quotations, Breslau dealers 
having raised the basis price for bars M. 5 p.t. Export trade in 
bars and plates to Russia has considerably improved since August 
of present year, and prosrects for further business on foreign 
account are good, heavy orders having recently come in from 
Poland and South Russia; in almost every instance immediate 
delivery has been stipulated. Export in hoops to Russia has been 
particularly good of late; girders and light section rails also meet 
with lively request, while the demand for heavy rails has been 
slackening cff during the past few weeks, 

There has again been only a moderate business doing on the 
Austro-Hungarian iron market. Demand is not strong, while 
makers, especially in the pig iron business, show considerable 
reeerve, expecting better prices to be paid in a few weeks. The 
manufactured iron brarch is pa 4 engaged, only in bars a lively 
trade has been doing upon the week. 

The French iron trade presents no new features. General 
demand continues to be poor, and orders are comirg to band very 
slowly. Concerning prices a comparatively firm tone has been 
maintained for most articles. French ironmasters complain cf the 
strict economy which the railway companies are practising. One 
company, which in former years ordered 1000 wagons at the least, 
this year only placed contracts for ninety-nine wagors, 

A decided change for the better Las taken place on the Belgian 
iron market. Indeed, for several months past the condition: f 
affairs has not been so good as it is now. Demand has perceptibly 
improved, especially in the malleable iron department, and a slight 
rise in quotations has been the consequence, tke leading mill 
owners having last week agreed on an advance of 5f. p.t. for 
bars. 

The majority of the works being well supplied with orders, 
makers are not likely to take the low quotations which have hitherto 
been cffered them, except perhaps in cases where heavy orders are 
concerned. Up to date price for bara, No. 2, is 116 to 117°50f. 
p.t.; No. 3, 122°50f. p.t. for local consumption. In the exycrt 
trade it is very difficult, nay almost impossible, to carry an 
advance, on account of the international competition ; but in 
demand a slight improvement can be noticed bh bi 
factories have of late been well supplied with new work, chic fly 
from Russia. 

The firm tone which has for some time past been noticeable on 
the Rhenish- Westphalian iron market is reported to have furtker 
increased upon the week. A good number of inquiries have been 
coming in; the majority of the works are satisfactorily employed, 
and the tendency of prices is all in an upward direction. Cor- 
cerning the different branches of the iron industry, there has been 
quite a brisk business doing in pig iron, and in the Siegerland 
prices for forge pig have met with a slight advance. From the 
malleable iron market there are similar reports coming in ; the 
general feeling is decidedly more hopeful, and a change for tbe 
better in quotations is expected to take place before many weeks 
have passed. For the present the old rates are still paid, only 
sheets form an exception, fetching M. 5 to M. 8 p.t. more than lvst 
month. Bars and girders meet with a tolerably good request; 
hoops, too, are well inquired for and firm in price, The p'ate 
mills continue in fairly regular occupation, but quotations sti!! 
leave very much to be desired. 

The demand for wire and wire nails has perceptibly increased «f 
late. Especially on foreign account a brisk inquiry is coming 
forward. It has been officially stated that, during the last fifteen 
years, export in wire nails increased 250 per cent. In 1880 export 
in wire nails was, in 100kilos., 164.500; in 1881, 217,100; 1882, 
238,770 ; 1883, 282,060; 1884, 386,190; 1885, 387,620; 1886, 
396,730; 1887, 413,030; 1888, 487,400; 1889, 464,100; 1890, 
410,400 ; 1891, 497,040; 1892, 503,230; 1893, 548,490; 1894, 
564,250. Value of export during the fifteen years amcunted to 
exactly 110 million marks. Chief consumers are England and 
Japan, having last year received almost one-balf of the total export, 
14,300,000 kilos. going to England and 12 500,000 kilos. to Japan. 
British India comes next with 3,730,000kilos.; Denmark with 
2,970,000 kilos.; China with 2,480,000 kilos.; Australia with 
2,770,000 kilos.; Turkey with 1,650,000 kilos.; Low Countries with 
3,670,000 kilos.; Brezil with 2 310,000 kilos; Roumania with 
3,290,000 kilos.; Bulgaria with 970,000 kilos.; Argentina and Chili 
with 1,070,000 kilos. 

In 1894 the needle manufacturers of Aachen are stated to bave 
consumed 771,984 kilos. wire, producing in needles, 3,082,485 mille ; 
in sewing machine needles, 64,212 mille ; in pins, 1,263, €87 mille ; 
and in other needles, 31,620 mille; total value amountirg to 
nearly six million marks. In Aachen no less than thirty-two 
manufactories are engaged in the needle-making branck. 











TE town of Halifax has the honour of being the first 
community in England to give a trial to the oxygen system cf 
dealing with eewage, which has hitherto only been in operation in 
certain public buildings in Ireland. The principle of the process, 
which is the joint invention of Mr. W. E. Adeney, F1C, ard 
Mr. W. Kaye Parry, A M.I.C.E., lies in the ntilisation of the 
action of specific micro-organisms. The theory of the authcrs cf 
the scheme is thortly this: —'There saprophytic organisms are 
those which live on dead organic matters, the germs of which 
occur practically every where — in air, in water, and in ordinary 
soil, They will quickly grow ard multiply in water - carried 
sewage, and these micro-organit ms will bring about the ox‘dation 
of sewage matters and change them into harmless forms, provided 
that two ccnditions eesential to their healthy life proccss are 
maintained in the liquid sewage durirg their activity. There 
conditions are—a continuous and smple supply of air to all yarts 
of the said liquid, to sfford the necesrary oxygen to the orgaLisms 
during their life processes, and a’so the preservation of the liquid 
in a neutral or slightly alkaline cordition during the activity cf 
the organisms, The oxygen system is eaid to procure a perfectly 


harmless ¢ffluent without Jand treatment or filtration ; less sewsge 
sludge, and a better and more portable manure; great econ« my 
with regard to chemicals employed; simplicity and inexpensive 
ness of the purification procees ; smaliness of the space occupied 
by the works, dispensing in many cases with the pumping req 


uired 





by other processes, 
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HE NEWPORT HARBOUR OOM- 
MISSIONERS' WEEKLY TRADE 
REPORT. 


THERE was & moderate attendance on ’Change 
to-day. The demand for house coal was good 
and prices firm. Tin-plates continue in good 

uest, with an ee tendency in prices, The 
recent severe weather has materially affected the 
coal shipments for the last week, which have 
fallen considerably below the average quantity 
shipped. Vessels wuich were kept back by stress 
of weather are now rapidly arriving, and there is 
every promise that daring the coming week we 
shall have rather busy times of it. Ths importa- 
tion of a large quantity of iron ore is still main- 
tained. Daring the week large consignments of 

ain and pig iron were received. The ship- 
repairing trade bas not been so active as it usually 
is, in consequence of the non-arrival of tonnage. 
Several good orders are received ; and when the 
weather settles, we have every reason to believe 
that the trade will emerge into its brisk mood 





in. 
“Sprloes rulingon’Change tc- lay wereas follows:— 
Coal: Best steam, 8s, 3d. to 8s. 9d.; seconds, 
7s, 9d. to 8s.; house coal, best, 10s.; dock 
screening, 43. 9d.; colliery, smail, 4s. 3d.; smiths’ 
coal, 6s. 6d.; patent fuel, 10s, 6d. Pig iron: 
Scotch warrants, 47s. l4d.; hematite warrants, 
493, 14d., f.o.b, Cumberland. Middlesbrough, 
No, 8, 383, 24.; prompt Middlesbrough hematite 
46s, 44d. Iron ore: Rubio, lls. 9d. to 123. 
Steel rails, heavy sections, £4 53.; light 
sections, £4 153, Tin-plate bars, £4 2:, 6d.; 
Siemens ag > bars, best, £4 7s. 6d., all de- 
livered in the district, cash less 24 per cent. 
Tin-plates: Bessemer steel coke, 103. 3d.; Siemens 
coke finish, 103, 6d.; ternes, per double box, 28 
by 20c., 193, to 21s, Pitwood, 163, 3d. to 16s, 6d. 
Freights firmer, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 3rd. 


THERE is an easier feeling in commercial and 
manufacturing circles, The iron trade is steady- 
ing up a little, Domand still crowds productive 
capacity everywhere, but it is now clear that for 
awhile, at least, the worst is over. Prices have 
gone above the level where large buyers will 
place winter orders, Pig iron production has ex- 

anded from about 60,000 tons a week to June, 

894, to 200,000 tons a week now. Stocks have 
disappeared. The only thing which has prevented 
a panic in steel was the withholding of railroad 
requirements, The rail mills are now expecting 
to have a rush of orders for rails during the com- 
ing winter that will fill them with work for 1896. 
There is an enormous amount of projected work 
to be done in this country in railroad building. 
Much track is worn out; new rails are wanted, 
also side tracks, short lines, yard rails, &c. The 
demand, when it does come, is going to upset the 
American iron market. Billets have weakened 
one dollar per ton in Western Pennsylvania. 
Forge is active, foundry is strong, bars sell freely, 
but there are fewer orders for forward delivery. 
Plates and shapes have not weakened because of 
the large amount of work in sight, and because 
billets have only begun to drop. The enormous 
production must weaken prices before cold 
weather. As matters stand, there will be a 
shortage of supplies for railroads next year. 
Spanish ores will advance under pressure from 
& side, 

ituminous coal production is very heavy. 
Shipments of silver to Japan and China this pet 
was 11,250,000 dols., against 2,221,000 dols, same 
time last year. There is great activity in gold 
mining circles, 








LAUNCHES AND TRIAL TRIPS. 

The s,s. Danottar built by Messrs. Ropner ana 
Son, of Stockton-on-Tees, for Messrs. Macbeth 
and Gray, of Glasgow, made her trial trip last 
week, She is built off the spar-decked rule to 
Lioyd’s highest class, and bas full poop, bridge, 
and top-gallant forecastle ; she has a deadweight 
carrying capacity of 5560 tons. Her engines and 
boilers are by Mesers, Blair and Company ; they 
worked smoothly and satisfactorily during the 
whole trial, giving a speed of 11 knots. One of 
the owners and Mr. Ropner, jun., were present, 
the former expressing himself well pleased with 
the steamer. After the ad jastment of com es, 
she steamed away for Cardiff, where she will load 
@ cargo for India, 

On the 4th inst, Messrs, Ropner and Son, of 
Stockton-on-Tees, launched a steel screw steamer 
of the following dimensions, viz :—Length perpen- 
diculars, 290ft.; breadth, 43ft.; depth, 19ft. Yin., 
which they have built for their West H artlepool 
firm, The steamer is of the part awning decked 
ype, and has full poop and raised quarter deck, 
her eadweight carrying capacity being 3500 tons 
on 18ft, 6in. The saloon and cabins for the 
captain and officers are fitted in the poop, whilst 
the engineers are accommodated in iron houses, 
placed on the awning deck near the entrance to 
engine-room, She is built on the web-frame prin- 
ciple, lea the holds entirely clear for cargo ; 
has cellular bottom for water ballast ; all labour- 
saving appliances are fitted for the economical 
working of the steamer, and also for the expedi- 
tious loading and unloading of cargoes. She has 
steam steering gear amidships, four powerful 
steam winches, two large donkey boilers, working 
at the same pressure as the main boilers, patent 
windlass, stockless anchors, &2, The engines will 
Work up to about 900 effective horse-power, and 
are by Messrs, Blair and Co., having cylinders 
22hin., 36hin., and 60in. by 39in., steam being 
7 ge by two large steel boilers working at 
os b. pressure, The vessel was named the 
me? by Miss Gwendoline Young, of Wolviston 








Leap poisoning from the service pipes 
of the waterworks of Kingston, Mass., is alleged 
= have caused much sickness of late, but no 
— as yet. The supply is taken from springs. 

e eR mA being investigated by the State 


THE PATENT JOURNAL. 
Condensed trom ‘The Tustrated Offeial Journal of 


Application for Letters Patent. 
Pad Ween eet have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


24th September, 1895. 


17,822. Sewino Macurinzs, A. Legg and F. H. Treary, 

ondon. 

17,823. TRANSPORTATION of Storac*, P. N. Jenkins, 

ondaon. 

17,824. Corrs for Saints and the like, W. B. Silver- 
lock, London. 

17,825. Porous Pirate, W. H. Beck —(J. Johnson, J. 
H Robertson, J. H. Crosman, and W. H. Jewell, United 
States ) 

17,826. Meruop of Prtparixc Desions, J. Vehrs, jun., 
London. 

17,827. Process for Makino Essences, I. R. Sharpe, 
London. 

17,828 Manvrictoreof Ick, C Tellier. London. 

17 829. Cycire Frame3,J 8. &mith, C. J. and G. E. 
Tate, Lond n. 

17,830. Extinction of Lamps, H. H. Lake.—(H. See, 
United States ) 

17,831. Hixees, H. Hopkins and A. Robinson, 
London. 

17,832. Sarety Burrow and Srup Arracument, F. W. 
White, London. 

17,833. Toot Cuucks or Hoxpers, J. T. Fink and A. 
Stephan, London. 

17,884. VerticaL Steam Borrers, &c., T. P. Marsh, 


naon. 

17,835 Ve ocipepe Sappies, &c., H. A. Lamplugh, 
London. 

17,836 AtArmM THeRMomETER, F. Cosser London. 

17,837. Wire Ropg or Case, P. C. W. Shaw and T. F. 
W. Noyes, London. 

17,838. Instrument for Denotinc Decree: of Pres- 
sure of Ammonia, &c., A. Langley, Essex. 

17,839. Eco Tester, W. Tyree, London. 

17.840. Rapeir Traps, 8. Collett and J. H. Collett, 
London. 

17,841. Macutne for Sortinc Gram, &c., H. H. Lake, 
—+(P. N. Sertschansky, Russia.) 

17,842. Grass Cumneys, G. F. Trauffier, London. 

17,848. Hanpies for Cycues, C. L. Mercier, London. 

17,844. Peesrrvation, &c, of OrGanic SuBSTANCES, 
J. D. Postle, London 

17,845. MECHANICALLY PROPELLED VEHICLES, E. J. 
Clubbe and A. W. Southey, London. 

17,846. Mop-euarD Supports for B.cyc.es, P. Schle- 
singer, London. 

17,847. Liresoat or Froat, R. D. Mayo and D. A. 
McLeod, London. 

17,848. Pree JowrTs, M. Sexton, London. 

17,849. Gas Reouxators, A. C. Tobler, London. 

17.850. Meters for Fiuips, J. Greenall and T. T. 
Heaton, London, 

17 851. Iscanpescence Lamps for Liquip Fue, H. 
Zening, London. 

17.852. Dust Pans, J. 8. Petit and B. A. Petit, 
London. 

17.853. Cueexs of Hopper Winpows, W. Yuoulten, 
London 

17.854. DouBLe - W. Youlten, 
London. 

17,855. Apparatus for Removina Mup, &c., J. M. B. 
Baker. London. 

17,856. Apparatus for Drayinc Watts, &c., W. P. 
Thompson.—(J. Gleich, Germany 

I7 857. Gotr Scorers or Markers, A. P. Moorhouse, 
London. 

17,858. Meat and other Sarrs, &c., J. A. Gaunt, 
Birmingham. 

17,859. UneartTuine Rapsits and Rats, R. B Kellett, 
Liverpool. 

17,860. Device for Use with Bzer Barres, R. 8. 
Jones. Liverpool. 

17,861. Vecocipepr Frames, H. Hearne, Birmingham. 

17,862. Fotpinc Eve Grasses, &., R. Williams, 
Live: 1. 

17,863. _ of SHors for Horses, &c, C. J. 
Jutson and F. A. Poupaid, London. 

17,864. Evectric INDICATORS or ANNUNCIATORS, J. W. 
Hall, London. 

17,865. Usrotiinc and Measurine Papsr, C. Back, 
London. 

17,866. Pwgumatic Tires, J. T. Marsh and J. D. 
Michell, London. 

17,867. Pocket, H. Pickard, London. 

17.868. Imrration TyPewrRitTeN Work, A. Hallett, 
London. 

17,869. IMITATION TYPEWRITTEN Work, A. Hallett, 

naon. 

17,870. Brcycte Frame, H. Cooper, Bristol. 

17,871. Paorectinc sHIPs’ Bottoms, W. L. Gunn, 
Bristol. 


KNUCKLED HINoEs, 


25th September, 1895. 


17,872. Trap, A. W. Webster.—(J. F. Ryan and T. J. 
Whelan, Australia ) 

17,878. Connectino Links, J. E. Beckwith G. Bowmar, 
and A. E. 8. Craig, London. 

17,874. Buanpite, R. V. Ash and J. B. Smith, Fleet- 
wood, Lancs. 

17,875. Pipss. A. Pflueger, London. 

17,876. Ain Tupes for Prrumatic Tires, W. Ellis, 
Manchester. 

17,877. Pipes, H. S. Wocd, Liverpool. 

17,878. Roap Veutctes PROPELLED by Gas, F. Lister, 

* Keighley. 

17,879. BoLtuers and Guns for same, J. Florendine, 
Leicester. 

17,880. Letrer-soxrs. T. Mayne, Leicester. 

17,881. ATTACHING INFLATORS to Frames, H. Stone and 
A. H. Hill. Birmingham. 

17,882 Bregcu-Loapinc SmMati-arMs, L. B. Taylor, 
Birmingham. 

17,883. Propucine Patterns, 8. Schwabe and Co. and 
R. Boral, Manchester. 

17,884. SELF- REGISTERING LETTER- Box, J. Smale, 
Kingsbridge. 

17,885. Mup Guarps, W. H, Cook and L. Juhnson, 
Manchester. 

17,886. Trap, T. Kemp, London. 

17.887. Sappies, &c., W. H. J. Edwards and F. Beech, 
Barslem. 

17.888. Seprortina Pots J. G. Stronach and A. J. 
Kerr, Glasgow. 

17,289 Heex Pate for Boots and Sxoxs, E. Booth, 
Halifax. 

a a ae Gear for Cyotes, H. J. Shawcroes, 

ve 5 

17,891. Soprportinc Bicycres, T. Browett, Man- 
chester. 

17,892 Pxorocrapuic Devecopine Disues, F. Melton, 
London. 

17,893. PHoTrooRaPHic PrintinG Frames, L. Dawkins, 
Birmingham. 

17,894. Macatne for Groovine Woon, &.,J. Cook St. 
Helen's, 

17,£95 Fritixes of OrprnaRy Wrinpows, L. Ower, 
Dundee. 

17,896 Frour Bott, L. Hertzler, Berlin. 

17,897. Opentna Doors, F. T. Cooper and F. Joyce, 
Cardiff. 

17,898. Geartine for TRansmiTtiIne Motion, A. Hunna- 
ble, London. 

17,899. Caain for Drivina Cycies, A. Hunnable, 
London. 

17,900. Batt Bearrnas, M. Foidart, London. 

17,901. Frvxes, W. J. May. London. 

17,902. Fravountne AtrRaTrp Water Syrups, A. E. 
Fearnley, London. 


17,904. Covertnc CarpBoarRD, &., Boxes, H. Inman, 
Lond 

17, 
London. 

17,906. Apvertisine, E. H. Chalmers, London. 

17,907. CicgarEerte:, N. Jacobi and A. Benjamin, 


on. 
905. Removaste Denrat Baripce3, F. Comer, 


London. 
aj os Lavine Dra and other Pirgs, H. E. Burnet, 
ndon. 
17,909. WasHine Macuines, A. D. Dunn, London. 
17.910. ArsosTaBLe ScHoon Desk and Care, I. Wurm, 


mdon. 
17,911. Botroxs for Weartnac Appare’, H. Nicoll, 
London. 
17,912. Lock’, H Swanton, London. 
17,913. Teapots, M. Gessner, London. 
17,914. Tiss for Vanicies, F, H. Ayres and H. Pitts, 


mdon. 
17,915. Skirts for Lapy Cycur:ts, R. T. Smailes, 


mdon. 

17,916 Makino Cicarertes and C:cars, H. C. Pennell, 
London. 

17.917. Pesci: Box and T-squarF, Baroness Putlitz, 


17 918 INCANDESCENT Exrectric Lamps, P. H. Baily, 
ndon 
17 919. TeLeorapa Pores, F. E. Garner ard C. R. 


Bliss, London. 

17,920 Guiass Cuimneys for Lamps, L. Sepulchre, 
London. 

17.921. Fitaments for Evectric Limes, J. W. Swan, 
London. 

17,922. MarHemaTicaL InstTRuMENTS, F. W. Buckeridge, 


London. 
17,923. Horsz Cuippers and the like, M. G. Gillette, 
London. 

17,924. Ecectric Smoke AwnniniLator, R. W. Hill, 
London. 
17,925. Propvcinc CarponaTe of Sopa, R. W. Hill, 

ondon. 

17,926. Hoops, H. C. Davis, London. 

17,927. Bunsen Burners, W. P. Thompson.—(A. Band- 
sept, Belgium ) 

17,928. Joints for SHears, A. J. Krank, Liverpool. 

17,929. Brusues, E and M. Sweeney, Liverpool. 

17,980. PHotocGRaPHic Cameras, W. Friese-Greene, 
London. 

17,931. Maxixe Grass, G. B. Ellis—(M. Hirsch, 
Germany.) 

17,932. Mera Sneets, Davies Bros. and Co., E. A. 
Davies, and 8 T. Thomas, London. 

17,933. VaLves and VaLve Gearinc, W. Pattinson, 
London. 

17,934. Prant Recepracites, E. and E 8. Seasell, 
London. 

17,935. Gonpowper, P, R. J. Willis —-(W. C. Peyton, 
United States ) 

17,936. Ferpina Baos for Animas, F. A. Buiden, 
London. 

17,987. Stop Vatvss, E H. Nacke, London. 

17,928. tpaayina Liguips, L. Rusden and R. Eeles, 


mdon 

17,939. CLurcn, J. E. Bou:field.—(La Société Anonyme 
de Filatures de Schappe, France ) 

17,940. Cycte Traces, K. G. Lovell, London. 

17 941. Cas Titis, G. R. Stokes and T. M. Favell, 
London. 

17,942. Frtrerinc Apparatus, F. Garros, Londn. 

17,948. SHoE-Lace Fastenres, K Burgin, London, 

17,944. Automatic Rartway Switcues, C. H. Kimball, 
London. 

17,945. Non-FILLABLE Borries, 8S. H. Patterson, 
London. 

17,946. Upricut Borers, P. J. McGrath, London. 

17,947. Envetopss, C. W. Beecher, London. 

17,948. Burton and its ATTacHMENT, R. Hiittemann, 


on. 

17,949. CopprR-coaTiInGc Suips’ Huis, E, Krinke, 
mdon. 

17,950. Heap-rest for OreritTinc Caarirs, E. Poth, 


don. 
17,951. InTERLOcKING Switcues, J. Diefenbach, 


mdon. 
17,952. Prror Froats, H. H. Leigh.—(F. V. Mucquaire, 


ance.) 
17,953. Vatve3 of Freep, &c., Pumps, J. 8. Wyndham, 
London. 
17,954. Tune Stoppers for Bomers, &c., W. Holt, 
London. 
17,955. Esectorn Mecuanism, The Linotype Company 
and W. Fletcher, Lon:on. 
7,956. CHEQUE Books, L. St. J. Brodrick, London. 


26th September, 1895. 


17,957. Zusc Coverte for Corn Sracks, M. Mackerzie, 
Inverness. 
17,958. Hark Curter, W. P. McEldowney, Ports- 
th 


. Pencit-cases and Pazn-tips, P. C. Cooke, 
London. 

17,960. Topacco Prpz, A. J. Shorland, Cork. 

17,961. Fiap for Envevorss, J. J. G Slater and F. R. 
Craston, Manchester. 

a a Tieutentnc Cycite Spoke Norts, J. Love, 

ndon. 

17,963. Brackets for Saop Wispows, J. R. F. Flem- 
ming, London. 

17,964. Luminous Bricks, W. C. Horne and T. Bolas, 
London. 

17,965. Potato Diacrr, J. Holt. Altrincham 

17,966. Pot for Caimnzy Up-DRAUGHTS, A. 
London. 

17,967. Securtnc CuTie3y t> Hanpies, A Sancto, 
Sheffield. 

17,968. CoRRUGATED FurNace4, J. Hutcheon. Glasgow. 

17,969. Lamp for Pranos and Oreans, W. G. Beveridge, 


R. Roe, 


Glasgow. 

17,970. Pressinc Hate, J, and J. W. Rowley, Man- 
chester. 

17.971 Macuines for Dryinc Butrer, T. Bradford, 
Manchester. 

17,972. AxLE: for Cycies, E. Leadbeater and J. H. 
Swift, Sheffield. 

17,973. ILLuminaTING CaRTRIDGE, R Rimsbottom and 

H. J. Rofe, Manchester. 

17,974, Lamps, F. Sternberg, Liverpool. 

17,975. Brtt1arp Tastes, H. Akeroyd, Bradford. 

17.976. MecuanicaL Sroxers, J. 8. Grimshaw, 


ax. 
17,977. Manuracturtnc Gas Retorts, J. Morton, 
Halifax. 
17.978. Topacco Pires, R Brigham, Glasgow. 
17,979. Boot-makine, B. Wesselmann and G. Bicker, 


rlin. 

17,980. Repuction of Farcrion, B. Wesselmann and G. 
Bicker, Berlin. 

17,981. Crank for CycLes or V&eHIcLEes, R. Wilcox, 


mdon. 
17,982, BicycLe SuspenDER, C. Brooks, London. 
17,988. Prorscrors for Torrrpors, J. W. Just, 


mdon. 

17,98t. Vrew-FInDERS for Cameras, W. Broughton, 
Manchester. 

17,985. Braces for Garments, A. Anderson, Glasgow. 

17,986. Crank for Cycie2, C. Hunt Redditch. 

17,987. Puzzte L cK for Bicycues, A. Smith, Bir- 
mingham. 

17.988. DRESS-SLEEVE EXTENDER, M. Marsters, Notting- 


ham. 

17,989. Stoppers for Borris. C. H. Taylor, London. 

17,990. Loap Ispicator, G. W. Hodgetts and C. B. 
Piercy, London. 

17,991. Batt Vatves, G. A. Harvey and J. F. East, 
London. 

17,992. Feepina Trovcns, G. A. Harvey and J. F. 


East, London. 

17,998. Cures for Pirs3, G. A. Harvey and J. F. East, 
London. 

17,994. Brakes for Cycitis, &c, W. M. Meredith, 





17,908. JorntT Pieces for Steam Pipe, A. Liddell, 
Glasgow: 





mdon. 
17.995. OsTarntnec Casts frem a Moun, W. White, 
Eondon, 





17,996. The “Ecuirse” FrrevicnTer, A. W. Sale, 
Northampton. 

17,997. GAs Burners, T. Holliday, London. 

17,998. Boat Paope.iees, W. T. Lord, London. 

17 999. CotLaps!BLe Tuses, 8. A. Sewell, London 

18,000. OmzRr for VeLocipepg Caains, H. Shute, 


London. 
18,001. New Srrixer for Matcues, F. Eastwood, 


mdon. 
18,002. Cuains, E. Sonanini, Cologne. 
18,003. Grip for Caste Havtacs, J. E. Walton, Bir- 
mingham. 
18,004. Mountina Cycre Hanpies, E. Mushing and G. 
Gilbert, Birmingh+m. 
18 005. Currine VexveER and the like, J. Anton, 


mdon. 

18,006. Manuracrurinc Wcopen Ca‘ks, J. Anthon, 
ndaon. 

18.007. AB3ORPTIVE Biocks, &c, A. F. Puckridge, 


on. ¥ 
18.008. Gear Cases for Cycies, W. J. Goddard, 
ndon. 
18,009. CanpBoARD Boxes, G. Sco!t, London. 
18,010. Crank Fas1Ev1Nos for CycLe:, J. Gutgemann, 
London. 
18,011. Pressrs for Hay, J. H. and G. Howard and G, 
Gibbs, London. 
18,012. Gas Bur» ers, H. A. Kent, London 
18,018. Saeee Dippinc Apraratts, E. F. Pogson, 
Lond 
18,014. 
nd 
18 015. 
Hon. D: 
London. 
18,016. TreaTInG GarE3, C. D, Abel.—(H. Meeus, Bel- 


on. 
Apparatus for Dryinc Tza, W. W. Wardle, 


on. 
Attacutnc Horses to Vruicies, The Right 
M. B. H. Cochrane, Earl of Dundonald, 


gium.) 
18 017. VecrTaBLE Fisre Soap, E. Ubrig, London. 
18,018. Exvecrric Lamps and Lanterns, V. Croizat, 
London. 
18,019. FLexiBLe and other Sxarrine, J. E. Whiting, 
di 


ndaon. 
18,020. Mustarp and Sait Receptive, A. Blandford, 
on. 
18,021. LeTrERPRESS Printine Macuines, T Coulthard, 
London. 
18,022. Water Heatine Apparatus, 8. W. Barnaby, 


ondon. 

18 023. Caarr Currers, A. and F. Shuttleworth and 
R. Gamble, London. 

18,024. Frsee Extractinc Macurnery, T. C. Barra- 
clough and T. T. Heaton, London. 

18.025. Gas Generators, B. Bagshawe, F. G. Worth, 
and 8. Fox, London. 

18.026 Carpet Securine Device, B. F. F. Jackson, 
Lond 

18,027. 


London. 
18,028 Brake for Roeper TirED WaHeEzxzs, I. Clifford, 


on. 
Treatinc AURIFEROUS Ores, A. M. G. Sébillot, 


mdon. 

18,029. ArracHMents to Locomotives, W. J Holman, 
London. 

18,080. Grams Dryina Macuing, A. E. L. P. G. 
d’Hauteserve, London. 

18,031. Stopprinc Hotes in Surps, W. Hawkins and W. 
J. Butler, London. 

18,032. Dust Cot.ecrors, F. Brinklow, London. 

18,033. Macnetic Fietps, W. P. Thompson.—(C. &. 
Bradley, United States.) 

18,084 Maxine Execrric Accumuators, H. Jeitner, 
London. 

18,035. WarPina Beams, J. Geoghegan and J. Hale, 
Manchester. 

18,036. Pazpartnc Execrropes, H. Leitner and E. 
Reicher, London. 

18,037. Tapurs, P. Chapman, Manchester. 

18,038 Exectropes, H. Leitner and E. Reicher, 
Lon 


on. 
18,039. Fotpinc Taste for Games, &c., D. Foster, 


naon. 
18,040. Dvermse Fasrics, R. Thomas and E. Prevost 
London. 
18 041. GENERATION of ACETYLENE Ga’, H. Schneider, 
London. 
18,042. Cycrz Water. W. T. Deeks, London. 
18.048. Apparatus for ParsEavine Foon, A. Ernecke, 
London. 

18,044. ESAMELLING PHOTOGRAPHIC Proc F2, E. Chesnay, 
London. 
18,045. Fare Inpicators for C-s*, &:., A. Griincr, 

don. 
27th September, 1895. 


18,046. Corptinc and Uncorpiine Apparatus, J. H. 
May, Birmingham. 

18,047. Strap, M. Dalison, Tonbridge. 

18,048. Tosacco Pips, J. H. Wildman and J. T. Hough, 
Stockport. 

18,049. Cycre Bakes, F. Oldfield and Perry and Co., 
Birmingham. 

18,050. HasDLE BARS of Cycres, A. J. Smith, Bir- 


mingham. 

18,051. Batt Tires for Cycre Wueerts, J. Lindsay, 
Dublip. 

18,052 Sprivctess Hoox for Harvess, W. G. Francis, 
St. Columb, Cornwall. 

18,053. Back Atyostment for Cycte’, T. Cummings, 
Birmingham. 

7 Appuyances for Heatixo Facrorie3, R Pye, 

alifax. 

18,055. Drivine Gear for Crocus, T. Grant, Brighton. 

18,056. Hotprr for Boss'ns of Strive, &c., H. Kaye, 
Huddersfield. 

18,057. Sewrme Macurne Saorrie, W. Bretland, 
Accrington. 

18,058. Pazocess Block BEVELLING Macuinr, E. Pierce, 
London. 

18,059. CarriacGe Door Locks, L. W. Williams, Cath- 
cart, Renfrewshire. 

18,030. Gas Enarses. H. N. Bickerton. Manchester. 

18,031. Brewine, T. C. Hitchen and W. Ackroyd, 
Bradford 


‘ord. 
18 062. Loom Pickers, W. H. Ormerod, J. P. Ormerod, 
. Ormerod, jun , and T. P. Ormerod, Manchester. 
18,068. Cycie Sappigs, J. B. Brooks, Birmingbam. 
18,064. Fastenine for Boxrs, H. H. Chilton, Wolver- 


hampton. 

18,035. Brock Drats and Siexs J. Haynes and H. H. 
Hall, Manchester. 

18,066. Extrenpina Tastes, W. Wood and J. Pugh, 
Rochdale. 

18,067. CycLe Brakes, V. Collinson, Manchester. 

18.068. Coatine lron and Steer with Leap, J. Rufil>, 
Neath, Glam. 

18,069. ComBrnaTION LAppER arm Sreps, F. H. Hoorer, 
Penarth. 

18 070. Vatve Gear, E. H. Norris and ©. G. Henty, 
London. 

18,071. MecuanicaL Apparatus for ADVERTISING, W. 
Hulbert, London. 

4 Srezrwe Vessets, F. W. Ouston and M. 
Anderson, London. 

18,073. RarLway SiGnaLiine Apparatus, R. Bury, 
London. 

18,074 Coxstmtne Smoxe in Frrecrates, T. Alderman, 


ndon. 
18,075. Brake or Sx for Bicycre», E. H. Girlirg, 
London. 
18 076. Recovertne Ammonia, C. R. Illingworth and 
D Arthur, London. 
18,077. Extracting Metats from Ores, H. L. Sulman 
and H. F. Kirkpatrick-Picard, London. 
. Recovery of Precious Merats from their 
H. L Sulman and H. F, Kirkpatrick-Picard, 


18,080. Warp Guipes, J. Walker, J. Bryant, and H. 


H. Kelly, London. 
18,081. Warp Guipes and Danpy Score, J. Inches, 
London. 


18,082. Botrie Stoppers, L. E. Blackwell, London, 
18,083. Batt Beartnes, W. P. Thompsen.—(J. M. 
Deprez-Joassart, Belgium.) 
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— Am Braxes, E. J. Wessels and G. 8. Lee, 
on. 
18,085. sera, Arr in Surps’ Hops, P. V. Gelder, 


verpool. 
18,086. Caoutcnovuc Piayine Batts, G. L. Hille, 
London. 
18,087. ApveRTIsinc by Lumtnovus Lerrers, H. Foote 
and L. Milne, London. 
18,088. Comprnation of VaLve Mecuanism, W. J. Watt, 


B 


18,089. Warmine Apparatus, W. H. Lloyd, Birming- 
18,000. Fiurp Merers and Tuspines, J. K. Hill, 
1 OL. ope of Emeossinc Woop, E. L. Latham, 
By Costa Doors, J. C, Mewburn.—(C. 7. Dir, 


y-) 

18,098. Ponirication of Szewacr, J. W. Slater and the 
Native Guano Co., Ld., London. 

18,004. Hanp Wasuinc Apparatus, H. Rhensius, 
London. 

18,095. Binns, P. P. Alexander, London. 

18,096. Treatment of Copper Liquors, A. R.' Davis, 
London. 

18,097. Sash Wixpows, E. T. Hall, London. 

18,098. Mait Bags, T. H. Gordon. London. 

18 099. Macuines for Currine Fostians, H. Ford- 
Smith, Manchester. 

18,100.{Lamp Cuimney with CoLourep Back«, J. Nadler, 
London. 

18,101. Hotpers and Winprers of Measurina Tapes, 
C. F. Casella and J. Mortlock, London. 

18,102. CrrcoLaR Kwirrinc Macuines, R. V. Z. 

ne, London. 
18 103. Macurnes for Fittnc and Setrine Saws, A. J. 
ult.—(S. Rimarthe, South America ) 
—— for UmBre.tias, &c, M. H. Barnett, 


on. 

18,105. Automatic Fire Atarm, G. A. Lyncker and 
A. Schropp, London. 

18,106. Kwapsack Carriers, A. Herzberg and R. 
Holtkitter, London. 

18,107. RoLLER Bearixes for Wrincinc MACHINES, 
J. Rademacher, London. 

18 pot Device for CLericaL Porposts, G. Whitehead, 

ndon. 

18,109. Knire SHARPENERS, J. Oefinger, London. 

18,110. SappiEs, &c., J. F. Peasgood, London. 

18,111. Inontne Apparatus, H. Gattwinkel, London. 


28th September, 1895. 


18,112 Envevors, F. H Brunner, London. 
18,1138. Guazuve HerticuLTura Boi.pines, &c., G. J. 
xhead, London. 

18,114. Syrinces, F. C. Gooch, London. 

18,115. Licuters, J. Maxton, Be'fa st. 

18,116. Exrraction of Gotp and Sitver from their 
Orgs, F. C. May, London. 

18,117. Economisers, J. Goodman, Leeds. 

18,118. StgaM-soUND SIGNALLING Apparatus, W. B. 
Barker, Liverpool. 

18,119. Pwecomatic Tire Inrcators, A. Nicholas, 
Birmingham. 

— Toy Guns or Pistors, W. H. Cook, Long- 
sight. 

= Fiusnine Cisterns, E. H. Parkinson, Brad- 


ord. 
18,122. Wueet Fettoszs, J. W. White, Liverpool. 
18,123. AppLiances for Inptcative Name3 of RarLway 
Srations, &c., J. C. Buchanan, Glasgow. 
18,124. Crank Axte Bearinos for Cycie3, &, 8. 
eedale and J. Clegg, Manchester. 
18,125. EARTHENWARE SANITARY Pipes, W. I. Williams, 
Abergavenny. 
18,126. Fire - EXTINGUISHING Apparatus, J. P. B 


ndon. 
18,127. ‘Bawps for UNDERGARMENTS, F. H. Syvret, 


ersey. 
18,128. Vatve for ReauLatinc COMPRESSED Gas, &c., 
C. W. Appleyard and W. E. Frakes, Bradford. 
18,129, Pweumatic and CusHiONED TiRED WHEELS 
for Carriages, &c., J. Lindsay, Dublia. 
18,130. Stopper for InrercerTinG Traps, H. Collett, 


on, 
18,18). Vevocipepss, J. 8. Curgenven, London. 
18,132. Supports for Revotvine CHarrs, &c., J. W. 
Fitter, London. 
18,133. Apparatus for DiscHarGine Warer, &c, G. 
Weir, Glasgow. 
18,184. Wixpow and Door Fastenines, J. Glenden- 


ning, Dublin. 
18,135. Sarery Mecnanim for Guns, J. Robertson, 


ndon. 

18 136. Secuainc Kwos3 to Spispies of Locks, &c., 
T. Hayes, London. 

18,137. Woop Ro.ieas covered with Rugser, &., A. 
Lord and G. H. Astin, Rochdale. 

— ConvVERTIBLE ScHoot Desks, G. C. Bennet, 


lasgow. 
13,189. Securntna Doors of Raitway Tararns, J. J. 
Smith, Tuns' 
18,140. Brakes for Cycits, P. Baumert, Berlin. 
18,141. Sportase Guns, G. E. Davis, Birmingham. 
18,142. Securrna CurBoarpD Doors, E. Collier, Bir- 


ming! 4 
18,148. Wanmine Stoves, E Thorpe and W. Brandon, 


ondon. 
18,144. Torntna Leaves of Music, W. Bethell, 
ndon. 
18,145. Loom Tempes, J. and A. Spedding, London. 
18,146, Sicnatiisa, T. R. Shillito—(M. Z. Levy, 
Onited States.) 
18,147. Crosine Doors, T. R. Shillit».—-(J. M. Elder, 
United States ) 
18,148. Ain Heatine Apparatus, T. R. Shillito.—(@. 
Phillips, Canada.) 
18,149. Matrresses, &c., A. J. Boult.—(F. Blume, Ger- 


many. 

18,150. -™ Srups, J. M, Turner, London. 

18,151. Raruway Esornes, A. E. Holdaway and J. T. 
B London. 

18,152. TeLEPHONEs, R. Goldlust, London. 

18,153. Cycigs, M. Gastéiger, London. 

18,154. Lupgicator, E. G. Brewer.—(The Firm of 
Gebrueder Stern, Germany.) 

18,155. HyprocarBon Lamps, B. Cars, London. 

18,156. MawuractureE of Fugit, G. Haycraft, London. 

18,157. Imitation Woop Carvines, 8. Willner and W. 

. Thompson, London. 

18,158. SotEs of Boots, J. T. Hodgson, H. Wright, and 
hr. E. P, Hodgson, London. 

18,159. Braces, A. W. Patching and J. 8. Smithson, 


18,160. Braces, A. W. Patching and J. 8. Smithson, 
and W. M. Perry, Manchester. 
18,161. Firap for Brace Firtines, W. M. Perry, Man- 


chester. 
18,162. Braces, W. M. Pérry, Manchester. 
18,163. Manuracture of Soap, R. E. Green, London. 
18,164. Cyciz and other Wuee.s, J. E. Spagnoletti, 
on. 


18,165. Pweumatic Tires, M. A. Weir, London. 

18,166. Entrance of Horses into Horse-Boxes, W. J. 
Williams, London. 

18,167. Apparatus for Heatine Arr, 8. C. Davidson, 


don. 
18,168. Tonos, J. R. F. Flemming and T. Hislop, 
London. 
18,169. ServieT1eE Rino, A. J. Boult.—(T. F. D. Soto, 
Germany.) 
18,170. Cuarrs, F. Gore, A. Jeffrey, and G. Wishart, 
Ww 


18,171. Drovkine Vessets, D. Garner, London. 

18,172. Batt Bearinos, W. B. Lake, London. 

18,173. Wuspows, R. Fritz and P. J. Job, London. 

18,174. Apparatus for ConpENsInc Sream, H. T. 
Wright, London. 

18,175. Mera Prorscrors for Boots, C. H. M. Lyte, 


on. 
18,176. Rivers for Boots, J. E. Bousfield.—(A. V. 
Wagener, United States.) 
18,177. Extraction of Gotp and Sitver from their 
Orgs, &c., H. A. de Neufville, London. 





18,178. Treatment of Raw Hupss, A. F. Diehl, 
on, 
18,179. Pavement for Dairy Porpoigs, E. Tatler, 
mdon. 
18,180. Sreerinc Gear for Bicyc.es, H. P. Scott and 
J. D. Scott, Lond 


.D. on. 
18,181. Compingep Bicyciina and Wa1xin3 Sxirt, E. 
Grimes, London. 
18,182. Winpow C.iEanrne, T. Dunsire, Fife:hire. 
18,183. Optica ItLtuston Conrrivance, H. Sanford- 
urton, London. 
18,184. Serrina Wasnina Coppers, &c., E. J. Sad- 
grove, London. 
18,185. Puriryina the Arm of Drains, &c., R. H. 
Reeves, London. 
18,186. FLoor Coverino, J. A. Houston, London. 
18,187. Permutation Locks, &:., J. G. Lorrain.— 
(R. P. de Sennevoy. France ) 
18,188. InpicaTine the Paxssure of Fire-pamp, &3., 
. LU, Mayer, London. 
18,189. SPECKLING or CuRLING Woop, &c., G. Michael- 
son, London. 
18,190. Gengratina Carbon Duoxipe, &c, J. B. 
raham, London. 
18,191. MecnanicaL Musicat Instruments, H. H. 
Lake.—(J. Morgan, United States.) 


80th September, 1895. 
sas Covertna Steam Pipe:, &c., W. F. Hobdell, 


ndon, 

18.194. Firrryas to VENETIAN Buinps, C. Grayson, 
Bradford. 

18.195. Foc Sienauiine, G. Cousens and C. Grayson, 
Bradford. 

18.196. WasHina Straw Pua, T. and W. T. Lye, 
London. 


Carrington, Stockton-on-Tees. 
18,198. PreveNTinG VessELs from Founperrxa, A. 
Velluet and F. W. Mackie, London. 
18,199. CotLapsiBtE Box. T. L. French, Norwich. 
a Arc Lamps for Searcu-.icnts, F. M. Lewis, 
eds. 
— Weavine Suurties, J. Waddington, Brad- 


ord. 

18,202. FireProor Bin and Bucxzt, P. J. Harding, 
London. 

18,203. Trouser Guarps, F. Bdlian.—({W. L. Barber, 
United States.) 

18,204. Tetu-TaLe for Fisuina-net, J. Ball, Great 
Grimsby. 

18,205. Tga-pots, W. Wade, Longport. 

18,206. ABsorRBENT C.LovuT, E. W. Jvohnson, Man- 
chester. 

18,207. Stopper for Botrizs, B. Binnington. Hull. 

13 208. Hortow PctaBce Fiaure3, L. Goldstitcker, 
London. 

18,209. Froatina Apparatvs for Lamps, J. Linley, 
Birmingham. 

18,210. Cycte Sappies, J. F. Steele, H. V. Currie, 
and J. Jones, London. 

18,211. SaFE-HEALING O1nTMENT, R. and M. Thomas, 
Bethesda. 

18,212. Supports for Fountain Pens, J. J. Eckert, 
Strood. 


18,218. Sawinc and Currina Srone, J. Millington, 
Sheffield. 

18,214. ATTACHMENT to 
Bournemouth. 

18 215. Toot for Turnrsc Cranks, W. and A. R. 
Copley, Halifax. 

18,2 6 Woop-pLanina Macuines, J. Bradbury, Man- 
chester. 

18,217. ANTI-PRIM«NG Pipes for Borers, G. H. Rich- 
mond, Manchester. 

18,218. Evaporators, J. Foster, Glasgow. 

18 219. CLors Dayine Macuinye, W. G. Hanna, G. C. 
E. Workman, G. D. Dennis, and R. W. Hanna, 


Cameras, 8. G. Brown, 


Glasgow. 
a «eg Setr-Locxine Bott and Nout, E. Logier, 


ublin. 
18,221. Trees for VeHicte Wuee s, J. Chaffaud and 
J. H. Konter, Marseilles. 
18,222. Jornt for Arr Tuses of TcrE?, J. Bryan, Man- 
chester. 
eo Dismrectant CompounpD, &c., J. L. Wade, 
ndon. 
18 224. Frames and Brakes of Cycizs, M. Brooks, 
ndon. 
18,225. Watcn-casg, C. R. Welch, London. 
18,226. SeconparRy Bartrerigs, C. Fisker and L. 
Bertram, London. 
18,227. Coxsectinc Betts to Cxasps, J. Bailey, Bir- 
mingham. 
18,228. Sprinc Trap for Rappits, &c., A. Porter, 
Londo 1. 
18,229. Distnrecrant, &c., Compounp, E. Burton, 
London. 
18,220. Ark Brakes, R. W. Barker.—(7The New York 
Air Brake Company. United States ) 
18,231. ResvuLatTinc WinpinG ApparRatos, 8. Brother- 
, London. 
18 232. Mountine Biocks, J. E. Strong and G. Wilkins, 


wanley. 

18,233. Gotr Batis, T. W. Goddard, London. 

18,234. Batt Brarrnos for Venicies, W. P. Thompson. 
—(0. C. Knipe and R. H. Read, United States.) 

18,235. Drawine Pins, H E. Hunt, Liverpool. 

18,236. Evecrric Berotan AvarMs, T. A. Clarke, 
Liverpool. 

18,237. Burroys, E. Evans and J. Davies. Liverpool. 

18,238. Saretps for Boots and SHoe:, E. de Horsey, 
Liverpool. 

13,239. Removina Fatty Martrers from Water, &c,, 

J. Holmes, H. Tankard, and W. Scaife, Bradford. 

18,240. Sarety Tap, W. Perry, Guildford. 

18,241. ApverTisinG, T. M. Cannon, London. 

18,242. Mettinc Apparatus for PLumBers, A. Bidden 

and J. Uglow, London. 

18,243. Drivinec MecuanisoM for Cycixs, H. H. Cutler 

and E. Jesty, London. 

18,244. MANUFACTURE of BRISTLE-LIKE MATERIAL, H. 

° gbeck, London. 

—, CALENDERING HovsEHOLD Linex, A. D, Dunn, 
mn 


on. 
18,246. Separation, &c., of Bray, E. B. Marriage, 


mdon. 
18,247. Bieacuine of Piaits for Woop, E, W. Hart, 
London. 
18,248. Apparatus for Prosectina Liquip Fort, C. J. 
Fox, London, 
18,249. Apparatus for Licutinc a Lamp, F. A. Wild, 
mdon. 
18,250. AtracHING Heexs to the Soig3 of Boots, E. 
Woodward, London. 
18,251. Feepinc Apparatus for Macuinzs, I. Tjerneld, 
London. 
18,252. Watrer Vatve for Lavatory Basins, H. J. 
Gilcher, London. 
18,253. Purses, H. H. Lake.—(Volkert and Schroeder, 
Germany.) 
18,254. Packinc Devices, The Steel Forging and Ball 
Company and P. Holyoake, London. 
18,255. RoLtrnc Meta Toes, C. G. Larson, London, 
18,256. Encravina Macuines, P, M. Nouel and J. R. 
Martini, Lor.don. 
18,257. AUTOMATICALLY LicHTINe Gas Lamps, W. 
White and J. A. Wallace, London. 
18,258. Kitn, W. Haussmann, London. 
18,259. Bortizes, B. J. B. Mills.—(4. Berger and G. 
Steiner-Pons, goal 
18,260. Macuuves for CLeanina Gow, &c., L. Walker, 
mdon. 
18,261, Pweumatic Tinks, L. Walker. London. 
18,262. CLeanine Gun BarreEts, J. Keern, London. 
18,263. INCANDESCENCE Boprgs, W. H. Wheatley.—(C. 
Schmid, Belgium.) 
18,264. Sarpment of Coat, R. Evans and J. H. Hosgood, 


ndon. 
18,265. Tap, H. J. Gilcher, London. 
18,266. Game, F. V. Moody, London. 
18,267. Sips’ Davits, P. Ford, London. 


Marxine Soap, G. D. Macd and the 





268. . 
London and Dundee Syndicate, Ld., London. 


18,269. CyoLe Prope.uinc Mecuanism, W. Kennedy, 
Londo 


nm. 
18 270. MuLtTiTuBULAR SreaM Borrer, A. Montupet, 
London. 


lst October, 1895. 
18,271. Baits and Ciups for Game of Gotr, B. Green, 
18,272. Soave for Fornacss, F. J. Parkin, Newburn- 
13,278. Scns ApsostmzNnt for Bicycies, E. R. Edis, 


18,274. Pauventine Retcrn of Seweraae, T. Paddon, 
Sunderland. 

18,275. Button-Hooks, G. W. Hughes, Birmingham. 

18,276. Lapets, G. W. Hughes, Birmingham. 

18,277. Tires, C. Challiner, Manchester, 

18,278. Pipgs, G. Gray, Sheffield. 

18,279. Hotpinc Carbs and Pasorocrapas, G. W. 
Hughes, Birmingham. 

18,280. Houmipirier, A. G. Browning, Manchester. 

18,281. Freeina Botrer MILK from Watea, C. Jung, 
Manchester. 

18,282. Courier, H. Atkinson, Birmingham. 

18.283. Lock-uP Frames, G. Freeman and E. Light, 
Birmingham. 

18.284 Esoines for Carpinc Opsrations, J. Shanp, 


8. 

18,285. Miners’ Sarety Lamps, H., J., and W. Stuart, 

eighley. 

18,286. Eoo Tester, H. G. Ives, Bristol. 

18,287. ALIGNING SHAFTING and the like, W. Alexan- 
der, Birkenhead. 

18,288. Burron-HoLk SewinG Macuarnes, A. G. Brookes, 
—(The Champion Bution hole Machine Company, United 
States.) 

“>. Ris of Cans, J. L. Walker and W. Holrcyd, 


ord. 
18,290. Werrine Jars, T, W. Simpson and W. H. Brad- 
shaw, Castleford. 
18,291. Apparatus for Recreative Purposes, R. 
ith WM. h +, 





18,202. PuriFyinc and Sortina Garay, W. W. Willis, 

pswich. 

— Pyeomatic Door Sprines, F. T. Franke, 
J 


sgow. 
18,294. Sreex Cuarns, G., G. M., and J, J. Stevenson, 


ow. 

18,295. Rorary Cutters, A. 8. Vose, London. 

18,296. Manoractore of Yeast, J. W. Folkerts, 

ndon. 

18,297. Manuracture of ARTiFiciaL CamPuHor, J. C. 
Richardson, London. 

18,298. Lusricators, B. Dyson, London. 

18,299. Preventine the Boitinc over of Mirk, W. 
Dickinson, London. 

18,300. Dotty for Wasnixa Porposss, J. Wilson, 


mdon. 
18.801. Tox Canisters, &c., T. Jenner and C. Owen, 


ndon. 

18,302. Srrap Locks, H. B. Littlepage and L. W. 
Grant, London. 

18 303. Lamps, J. W. Bragger, London. 

7 Macuines for Ironrna Hats, C. H. Reid, 

mdon. 

18,305. InsuLaTina Exxectric Conpuctors, R. E. B, 
Crompton, London. 

18,306. Pennotpers, M. Cornelius, London, 

18,807. Ratcuet Dritts, C. A. Williams, London. 

—. Toy Pistots, H. D. Gardy and T. C. Burke, 

ndon. 

18,809. STITCH-INDENTING Macaines, J. Lee and G. H. 
Foster, London. 

18,310. Sprocket Wueers, F. Gleason and G. Y. 
Shermer, London. 

18,311. Macuings for Croppine Crotu, F. Lee and W. 
Clayton, London. 

18,812. Locks, W. Ferdinand and E. Lyon. London. 

18,313. Drivine Gear for Motor Cars, H. P. Holt, 
London. 

18,314. Gio M1Lts or Raisinc Macuines, H. Grosselin, 
London. 

18,815. Rrcorptnc Wace;, O. Imray.—(J. W. Poler, 
United States.) 

18,316. Sappies for Venice Morsgs, H. H. Jackson, 


mdon. 
18 317. Toys and Tropocrapss, W. C. Farnum, 
London. 
18,318. Hancger Boarps for Arc Lamps, T. E. Adams, 


ndon. 

18,319. Jacks for Kni1tinao Macutne Neepves, J. J. 
Adgate, London 

18,320. Cams of Kyirtinc Macuines, J. J. Adgate, 


on. 

18 321. Werr-THREAD Knittinc Macuines, J. J, Adgate, 
London. 

18,522. Grip-rast CoLtar, A. F. Newman, London. 

18,323. Maxkina Woop-woot, W. P. Thompson.—(H. C. 
Tougland, Norway.) 

18,324. Sration Inpicatina Apparatus, H. Williams 
and G. Swain, Liverpool. 

18,825. SHavine Requisite, OC. P. Hodsdon, London. 

18,326. Frreproor Ceitivas, G. de Bruyn, London. 

18,327. SpRiInc Hawnp SuHears, W. A. Whiteley and F. 
P. Rawson, London. 

18,328. Boor, &c., Ta1mmivo Macutngs, F. J. Freese, 
London, 

18,329. Ort-cans, D. True, London. 

18,330. CLurcnes for Coup.ine Saarts, R. F. Stewart, 

London. 

18,331. Cement, E. Robbins, London. 

18,832. BittiaRD TaBLE;, R. H. R. Rimington- Wilson, 


London. 

18,333, Worch Grip Hotpser, F. A, Tagliaferro, 

London. 

18,384. Apparatus for the Extraction of Ovanipes, F. 
Livesey, London. 

18,335. Usperctotuino, H. H. Lake.—(H. H. Fe/fél, 

United States.) 

18,336. Steam Enornes, H. H. Lake.—(Société Anonyme 

des Aciéries Forges et Ateliers de la Biesme, Belgium.) 

18,387. ComBineD InK-BoTrLE and Ho.pgr for Pens, C. 

Scudamore, London. 

18,388. Vatves for Fiusuina Cisterns, H. Morris, 


Birming! 5 
18,339, Rop Enp Fasteninas, J. H. Cartland, Birming- 
m. 
18,340, ChawFrorD-Scor?’sSca.ine Rixa3, J. Scott, New 
Malden. 


18,841. Topacco Pipes, G. Timsor, London, 
18,342. CanpDLE Saapes and Rercectors, D. Owen, 


London, 
18,343. CoLLapsisLe Boxes for Draper3, G. Wright, 

mdon. 
18,344. Bruspes for CLeanina Pipgs, A. R. Paxton, 


ndon. 
18,345. Harr Bauss, F. W. Jackson, London. 
18,846. Contron of Gas Suppty, C. J. Parsons, 


on: 

18,347. INTERCEPTORS for Drarns, G. and F, Couzens, 
on. 

18,348. SeparaTinc Water from Siwacg, F. P. Candy, 


on. 
18,349. Preventixe Suirrinas of Necktiss, E. M. L. 
Blair, London. 

18,850. Fastenines for SHors, &c., E. M. L. Blair, 
London. 

18 851. Manuracture of Straps, &c, A. Spencer, 
London. 

18,352. Corsets, E. W. Butler, London. 

18,853. Domestic Fire-crates, J. Ford, London. 
18,354. Compounp Stream Borer, N. Tverskoy, 
London. 

18,355. Tymnc-up Boxes for Rattway Tickets, J. 
G , London. c 

18,356. Vapours, W. H. Beck.—(J. W. Hill, United 


18,857. Process for CoLourixa Atumintum, — Gott'g, 
London. 
R. J. Hodges, 


—_———.., 
—<—— 


SELECTED AMERICAN PATENTS, 
From the United States Patent Office Oficial Gasette, 


543,001. Avromaric O1LER ror Screw-currin 
4. Bimendory Chicago, Ill.—Filed November bre 
» , 


Claim.—(1) An automatic oiler for cutti: i 
the like comprising an oil reservoir arranged. oe 





tool, means for conducting the oil from the vol 
to the dies and a winged valve adapted to romani ra 
and down in the reservoir as the dies are rotated 
whereby oil is fed automatically to the dies, (2) 1: 
combination with the stock of a cutting die a hollow 
handle closed at one end and having its opposite end 
adapted to be attached to said stock, a nozzle D 
screwing into the open end of said handle and pro- 
vided with a passage or channel d communicating 
with the interior of the handle, said nozzle extending 
to a point adjacent to the cutting dies, und a valve [' 
neve feathers f and adapted to travel within the 
2. 


543,057. Compounp Sream Enaine, C. Schlayed 
Columbus, Ohio.—Filed September 25th, 1898. ? 
Claim.—In a compound engine, the small cylinder ] 
and the large cylinder 2 independent of each other 
and arranged one above the other, a valve seat in the 
cylinder 1, the two passages 5 5 extending from the 
ends of cylinder 2 in nearly vertical planes upward 
and around the ends of the cylinder 1, the two 
passages 3 3 and the two passages 4 4 arranged horizon. 
tally in parallel planes one above the other in the 
upper part of the cylinder 1, each of the passages 3 3 























extending from a port near the middle of the valve 
seat to the extreme ends of the cylinder 1 and each of 
the passages 4 4 extending from a port near the 
middle of the valve seat to the upper ends of the 
passages 5 5, exhaust port 6, a valve 7 having a single 
passage 9 for connecting the ports 33 and 44 anda 
recess 8 for connecting the ports of passages 4 4, the 
ports of the peewee 88 and 4 4, port 6, recess 8, and 
passage 9 being arranged so that they are intersected 
by a plane passing through the axes of both cylinders, 
as shown and described. 


543,134. Garsace Furnace, W. & Hull, Dallas, 
Tex.—Filed June 28th, 1894, 

Claim.—(1) In a garbage furnace, the combination 
with a platform of bricks arranged loosely to absorb 
fluids, of means for feeding material thereto and 
means by which the material is destroyed, said plat- 
form being arranged to be subjected to the heat from 
the fire and combustion chambers, as set forth. (2) In 
a garbage furnace, the combination with central com- 
bustion chamber, of an inclined platform therein 
composed of bricks set inclinedly, and a base therefor 
having passages, the fire chambers upon opposit 
sides of said platform, and the flue leading beneath 
the base and communicating with the chimney, said 

ages being designed to establish communication 
between the space above the base and the flue below 
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it, cubstantially as specified. es & gar’ furnace, 
the combination with the fire chambers and a central 
combustion chamber between the same, of pyramidal 
foraminous platforms upon opposite sides of the 
central ch upon inclined beds, the upper sur- 
faces of the platforms being oppositely inclined to the 
beds, the walls of the central chamber having paseag 
above said tforms and provided with openings 
communica‘ with the fire chambers, substantial'y 
as specified. (4) Ina garbage furnace, a foraminous 
——- ens surface having its upper face 
nclined oppositely from its bed, and the central 
chamber and its inclined platform, combined with 
means for feeding material to the above-mentioned 
evaporating surface, a foraminous base and the fire 
hamb — posite sides of the said surface for 
destroying the material, substantially as specified. 
543,917. Reautatina Cuorp or Curve Piates, W. 
igham, Munhall, Pa.—Filed November 5th, 1894. 
Claim.—The method of —— the chord of a 
curved plate in spraying the same during tempering, 
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18,358. Srzam AcruaTep Pumps, 
18,359. STRENGTHENING TENNIS Racquets, H. F. E, 





London. 
Nusser, London. 


the chord according to the readings of the measuring 
device, substantially as described, 
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ETROPOLITAN RAILWAY. bringing down the average speed of the trains to 12 or 15| He then—after signalling on the train to the next 
HISTORY OF THE M miles an hour, and thereby reducing the daily mileage | block length in front—advised the signalman at the 


No. V. 


In the previous chapter we summarised the rapid 
owth of the underground system from the original 
miles of line to 204 miles in 1871, during which time it 


a worked by the Metropolitan Company as one under- 
taking. We will now enumerate the effects of this rapid 


development on the details of working. 

One of the move immediate and marked eflects of 
the various extensions was, a8 was to be expected, 
in the reduction of the expenses per train mile, owing 
to the greater daily mileage obtainable from each 
engine and train consequent on the longer journeys, 
and the less proportion of lost time at the terminal 
stations, this decrease in expenditure being, however, 
confined to “running” charges, the repairs and 
renewals of rolling stock and permanent way charges 
not being affected thereby. There was also some saving 
in respect of condensing water, owing to the less propor- 
tion of tunnel working, the cost of which, at the high 
price paid to the water companies, viz., 6d. per 1000 
gallons, amounted to about 1d. per mile of the original 
Metropolitan line. On the other hand, some difficulty 
in regard to the condensing capacity of the engines was 
experienced as the aggregate length of tunnel increased. 
At first the 1000 gallons of condensing water which the 
tanks were capable of carrying were more than sufficient 
for the purpose, but by the time the 11} miles from 
Moorgate-street to the Mansion House were completed 
the condensing powers of the engines were taxed to the 
full, more especially in the hot weather, and very strin- 
gent rules had to be laid down and rigidly observed as to 
the places for condensing and exhausting in order to 
carry the engines round to the termini, where means 
for discharging and replenishing the water were avail- 
able. Condensation in the tunnels on the better venti- 
lated portions of the Circle was not, of course, required 
for the preservation of a pure atmosphere, but in order 
to avoid obscuring those numerous signals that were 
necessarily placed in the tunnelled portions of the line. 
We illustrated the diagram issued by the locomotive 
department for the guidance of the drivers at 
page 327 of our issue of October 4th. It provides for 
the journeys in both directions. The positions of the 
signals relatively to the stations and tunnels are shown, 
and it will be observed that in many cases the situation 
and extentof the condensing places vary considerably, as 
between the up and the down journeys, in respect of these 
signals. It should, perhaps, be stated that the object 
sought was such condensation by each train in the 
vicinity of a signal as would leave it visible for a train 
travelling in the opposite direction. 

We have already incidentally stated that the cost of 
condensing the exhaust steam amounted to about 1d. a 
mile of continuous tunnel over and above the cost of the 
water used in feeding the boilers. Taken over the whole 
length of the Inner Circle between Moorgate-street and 
the Mansion House it may be put at about a halfpenny 
amile, One other item of exceptional expenditure due 
to the underground character of the line was in respect 
of the high class and correspondingly high-priced fuel 
used. The fuel employed for the first five or six years 
was coke. It was obtained from the Brancepeth Colliery, 
in Durham, as being specially free of sulphur. The coal 
used in making it was selected and burned with special 
care, and the resultant coke was hand picked into the 
wagons, such imperfectly burned “tails” and smoky 
“heads” as might be met with being carefully excluded. 
It cost 28s. per ton delivered on the Metropolitan line. 
The average consumption was 28 lb. per train mile, 
or equivalent to 4°2d. per mile. Subsequently South 
Wales semi-anthracite coal was substituted, as being 
freer of sulphur, although liable, of course, to give 
off some smoke unless carefully fired. The average 
cost of the coal was 19s. per ton delivered, and 
as the consumption per train mile was practically 
exclusive of the cost of putting the fuel on the engines 
and other incidental expenses of handling it, which 
wculd not be affected by the quality used. Assuming 
coal suitable for open-air working to cost 15s. a ton, or 
equivalent to 2°25d. per train mile, the extra cost of train 
haulage in respect of tunnel working on the Inner Circle 
lines would stand at 1°95d. per mile for the period when 
coke was used, and at ‘58d. for the coal period. If there 
be added to this the extra cost of condensing water 
above named—:5d. per mile—we have 2°45d. and 1°08d. 
per train mile, respectively, on account of the special fuel 
and water required for tunnel working. These may be 
put down as the main items of extra cost on thisaccount, 
but some others of a secondary kind must be allowed for 
in arriving at the total sum, as, for example, extra 
painting of rolling stock, due partly to the chemical 
impurities in the air of the tunnels, injurious to paints 
and varnish, although innocuous to the human body—the 
drivers, firemen, guards, signal-men and others becoming 
the same as that of coke, the cost was 283d. per mile. 
This was in both cases inclusive of lighting up, but 
quickly sleek and strong when fortunate enough to find a 
footing on the ‘“‘ Underground ”—and partly to the addi- 
tional wear and tear of the paint surfaces by the more 
frequent scrubbing required to keep clean the exterior 
of the carriages on account of the greater dust inseparable 
from tunnel working, while the extra cost of lighting the 
Carriages afforded a further item of expense in under- 
ground railway working, amounting one with another to 
about 1°25d. per train mile, in addition to those above 
named for fuel and water. Other items of train working 
on the Metropolitan and District lines were considerably 
in excess of the corresponding items on ordinary lines— 
as they must always necessarily be—but the excess of 
these items, as for example, the wages of drivers, firemen, 
and guards, is altogether apart from tunnel working, 
being due partly to the higher rates of pay on account of 
the extra cost of living in the metropolitan suburbs, as 
compared with the country, but more especially to the 
short lengths between stations and the frequent stops, 





service of those employed on the trains. This, however, 
is a matter common to all other lines in and about the 
metropolis, such as the North London, or the Chatham 
and Dover ‘‘ Metropolitan extension ” lines. 

In the matter of wear and tear of rolling stock some 
special items of expense were also experienced on account 
of the omnibus character of the traffic, with its 
frequent stops and starts, although in no way dependent 
on the Underground features of the lines. ‘These were in 
the wear of tires, and mainly due to the frequently 
recurring action of the brakes for bringing the trains 
rapidly to rest. This was specially heavy in the earlier 
day of working—before the introduction of continuous 
brakes—and the importance of effecting a reduction in 
the cost of ‘‘ brakeage” on both tires and rails was one 
of the immediate causes, as we mentioned in an earlier 
part of our history, of the introduction, in 1869, of the 
modified ‘‘ Clark” brake on the Metropolitan lines. But 
although continuous brakes have materially reduced the 
wear of the tires and rails, the friction expended in the 
frequent stopping of the trains must ever remain a source 
of serious expense on the Underground lines. On the 
other hand, the low rate of speed as compared with 
ordinary main line working, tended, as it must always 
do, to neutralise to some extent the extra costs under 
the head of “repairs and renewals” of rolling stock, 
peculiar to omnibus railways. Up to the period ending 
June, 1871, the cost of repairs and renewals had not 
risen above 1°3d. per train mile for the engines and 
1°25d. for the carriages, owing to the comparative new- 
ness of a great part of the rolling stock. 

In respect ot permanent way and works, the cost of 
maintenance was necessarily high on the ‘ mile of line” 
basis, by reason of the special character of the works to 
be maintained and the enormous flow of traffic. On the 
‘*train mile’ basis, on the other hand, the cost of main- 
taining the permanent way was, as it must always remain, 
owing to tne greater part not being exposed to the 
vicissitudes of weather, comparatively small, although 
immunity from the weather was im some measure 
counterbalanced by the repairs having to be done 
within the limited time, in the early morning, when the 
trains were at rest, and with the aid of artificial light. It 
is not, however,a matter on which figures of much practical 
utility can be given. But to serve as some indica- 
tion of these items, we may give the figures for the last 
half-year—January to June, 1871—of the working of the 
whole of the underground system by the Metfopolitan 
Company. The figures ‘‘ per train mile” are based on 
the actual train miles run over each section. Those per 
‘mile of line” are worked out for the Metropolitan and 
District lines on the usual basis of ‘ double line” of rails. 
In the case of the St. John’s Wood line they are based on 
the actual length of the line worked—1{ miles—of which 
a little over one mile was single line only, with double 
lines at the stations. The cost is for six months only in 


each case. The Hammersmith and City line was main- 
tained by the Great Western Railway Company :— 
Way. Works. 
Per train Per mile Per mile 
mile, of line. of line. 
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The relative age at that time of the several sections, and 
the frequency of the trains on each, must be taken into 
account in any comparison of these figures. 

Two items included in the ‘* Works” expenditure—of 
vital importance in the working of the concern, although 
not adding seriously to the cost of maintenance—require 
mention, the one being the semaphore signalling 
apparatus and the other the telegraph system. The 
former was the apparatus patented by Mr. John Saxby— 
afterwards of the tirm of Messrs. Saxby and Farmer—and 
the latter that of Mr. Spagnoletti, electrical engineer 
of the Great Western Railway. Without these two, or 
either of them, or their equivalents, the working of the 
Metropolitan traffic would, even in its earlier days, have 
been well-nigh an impossibility. The Metropolitan Rail- 
way authorities were prompt to recognise the merits of 
both, and to avail themselves of the facilities for working 
the line and the immunity from accidents which they 
afforded. 

The essential feature of the one, as we need hardly 
nowadays explain, was in connecting and working the 
semaphore signals and points by levers grouped to- 
gether in a conveniently situated signal-box, and the 
interlocking of these levers one with the other, so as to 
prevent the setting of the signals contradictory to one 
another or at variance with the points. The telegraph 
signalling had for its object facilitating the working of 
the block system—that 1s, the system of maintaining 
safe intervals between successive trains by specific dis- 
tances called ‘“‘ block lengths,” as against the old-fashioned 
system of time limits. The essential feature of Mr. 
Spagnoletti’s system consisted in providing such a tele- 
graphic communication between those in control of the 
semaphore signals commanding the block lengths as to 
render the transmission of information as to the position 
of the trains prompt and explicit, while aiding, as far as 
possible, the memory of the operator. To this end a 
simple code of signals by beats of a bell was devised. 
Further, to the faces of the telegraphic needles were 
attached light discs of mica, bearing on one half, “‘ Train 
on line,” on a red ground, and on the other half, ‘‘ Line 
clear,” on a white ground. These could be seen alter- 
nately through a suitable hole in the face of the tele- 
graphic instrument—which in its general form was like 
an ordinary needle speaking instrument. On receipt of 
an intimation by the bell of a train entering a block 
length, the operator pressed down with his finger a lever, 
which brought into view “‘ Train on line,” while he there 
and then ‘‘ pegged down”’ the lever, so as to hold this 
disc signal in view until the train arrived at his signal- 
box, clear of the block length over which it had come. 





other end of the block length over which the 
train had travelled, that the line was clear for the 
passage of another train, and he committed the fact 
to memory by pressing and pegging down the lever, which 
brought the *‘ Line clear” portion of the mica disc to sight 
in the aperture in the instrument, where it remained 
visible until the operator received intimation that a 
succeeding train was about to enter the block length, 
when he unpegged the “ Line clear” lever and again 
registered “‘frain on line” by pegging down the corre- 
sponding lever. Various details of the apparatus, framed 
with a view to minimising the chances of error on the 
part of the operators, were embodied in the apparatus. 
it would, however, be somewhat out of place to attempt 
a description of them here, the foregoing being a sufficient 
though brief sketch of the main features of the system. 

Other systems, both of telegraphic signalling and of 
signal and point lever interlocking, have been devised 
and brought into practical use on railways since those of 
Mr. Spagnoletti and Mr. Saxby were taken up by the 
Metropolitan Railway Company, thirty-two years ago. 
These two are, however, historical as being among the 
earliest to find practical and extended application to 
railway working. In connection with Mr. Saxby’s 
apparatus we must not omit to record the intro- 
duction by his firm—as early as 1869, if we remem- 
ber rightly—of one of the most important details of 
its kind in connection with the working of railways. 
We refer to the “‘ locking-bar” designed to prevent the 
points being moved during the passage of a train over 
them. Prior to the introduction of these bars signalmen 
were liable, in the hurry of the moment, to move the 
points from one side to the other before the whole of the 
wheels of a train had passed, with the result of derailing 
them and causing damage and delay to the traflic. It 
had one rather formidable objection, at all events at first 
sight, in that its use necessitated the employment of an 
additional lever for each pair of points, for working 
the locking-bar, often adding seriously to the number ot 
levers in a signal-box. This at first militated against its 
introduction, although nowadays it has become almost 
universal in its application, its use being extended to 
control the movement of signals as well as points. 

We have thus far confined our remarks to the physical 
and locomotive features of the Underground lines. It 
may not be out of place, however, in a historical record 
of the early events in the development of a railway 
system of the special character of the Metropolitan, to 
make reference to those features in connection with the 
traffic branch of the concern which at the time were of 
more or less unique and distinctive character. 

Amongst the first of these deserving of notice may be 
placed, perhaps, the “fares” question. The determining 
aright of the exact maximum amount of fare for each of 
the three classes of passengers—first, second, and third— 
which the innumerably varying lengths of line would 
carry, while avoiding the risk—by charging too large a 
sum — of driving passengers into the countless nets 
spread for them by the omnibus and other vehicular 
modes of travel above ground, was, a8 may readily be 
conceived, a matter of close and coxstaxt consideratior , 
a@ penny more or less on the shorter fares making, in 
many cases, all the difference in the world between gain- 
ing or losing passengers. No very definite scale, on a 
simple mileage basis, could be generally acted upon, as 
in many instances on account of the circular route 
followed, the longer distances were more exposed than 
the shorter ones, even on the same section of line, to 
competition if the former lay nearer to the main thorough- 
fares. Accordingly the fares question was a source of ever 
present and anxious thought to the management, seeing 
that a fare once reduced, even if it proved unremunera- 
tive, could never afterwards be raised. Ill-considered 
lowering of fares was therefore even more serious than 
an injudicious delay in effecting a reduction to meet in- 
creasing competition. At first the plebeian “ ’a’penny ” 
was excluded from the fare list; although at length the 
force of gradually extending competition in all directions 
compelled the recognition of halfpence in the scale of 
fares. 

Next in order of importance comes what we may call, 
the “ handling” of the passengers, early forced into pro- 
minence by the unprecedented flow of traffic, exceeding 
anything before experienced in railway working. Happily 
the foresight exercised in designing the stations had pro- 
vided separate inlet and exit stairs and passages wherever 
possible, to avoid the confusion and delays which con- 
tending streams of passengers entail. But it was soon 
made evident that, in dealing with large and frequently- 
recurring groups of passengers, sliding barriers across the 
inlet and exit passages were essential to control the 
collection of tickets from outgoing passengers, and to regu- 
late the movements of those about to join the trains, so 
as to prevent accidents and delays in starting from 
stations. To minimise the number.of ticket collectors 
the stream of passengers from the “up” and “down” 
lines were concentrated, so as to pass them all through 
one and the same exit barrier, with its allotted “ col- 
lector,” whose vigilance in detecting wrong tickets or in 
extracting ‘‘ excess” fares soon developed into a faculty 
hitherto unknown. ‘These barriers were placed, as a 
rule, at the top of the exit stairs, which—sadly too long 
in many cases for asthmatic or corpulent persons—were an 
unavoidable feature of the Underground line. Although 
irksome to most people, the stairs were not without 
their good features in serving as automatic “ sifters ” of 
the passengers. While the less active ascended them 
slowly and deliberately, the more active were enabled to 
forge ahead, and thus to reduce the throng and press in 
passing the exit barrier, while they themselves were 
enabled to minimise the time required to gain an exit to 
the street in proportion to their activity. The barrier 
system was by no means liked at first by the travelling 
public, being regarded as an interference with their birth- 
right of freedom to come and go as they listed, and 
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the use of barriers led not unfrequently to unkind reflec- 
tions on the official in charge in the event of an im- 
patient passenger finding himself on the wrong side of 
a barrier, while the train stood temptingly, only a few 
yards distant across the platform, waiting the signal to 
move on. Barriers of moderate height, although enough 
for most passengers, were early set at nought by 
the more agile, being scrambled over, in defiance of law 
and order. To meet this, the barriers had to be raised, or 
armed with spikes, and were made to slide instead of 
swinging, to give the attendant the necessary control in 
closing them. The snipping of tickets on passing the 
inlet barriers was early adopted as a masterpiece of 
ingenuity in supplying an excuse for the showing of 
tickets, with a view to prevent passengers having a ride 
‘‘on trust,” thereby avoiding inconvenience and delay in 
collecting fares at the point of exit—even assuming the 
passenger, on arrival at his destination, to be in possession 
of sufficient pocket money to meet the demand, which 
could not in all cases be relied upon. 

Another matter in which the public had to be 
educated was in promptly leaving and entering the 
carriages immediately on the train coming to rest, so as 
to prevent delay in starting again—in view of a maximum 
of only 30 or 40 seconds being allowed for the exchange 
of passengers. In this matter, however, a new trouble 
soon developed itself in the tendency of many persons to 
leave the train when still in motion—necessitating each 
door being labelled with the judicious, but too often un- 
heeded, caution, ‘Wait until the train stops.” To 
facilitate the pick-up of passengers, boards with the 
intimation, “Wait here for 1st Class,” ‘* Wait here 
for 2nd Class,” &c., were placed at the respective 
points along platforms, corresponding with the position 
of the several classes of carriages in the trains, and as a 
further aid the class of carriage was painted in large 
figures on both sides of the doors, as continues in use to 
the present day. At first ready-witted but not over- 
scrupulous passengers, holding third-class tickets costing 
2d., when found travelling in second-class compartments 
plausibly excused themselves on the ground that they 
thought the figures on the doors indicated the fares, and 
not the class of the carriage. 

The ever-increasing flow of passengers up and down 
the staircases occasioned such a rapid wear of the steps 
as to cause considerable difficulty in finding time for 
executing the repairs without inconvenience to the 
traflic, besides involving no little expense. It was sought 
to remedy this by using metal facings. These proved 
objectionable, however, in becoming smooth and slippery, 
thereby rendering incautious passengers liable to falls, 
especially in wet weather. Fortunately, a satisfactory 
solution of the ditficulty was found in the adoption of the 
ingenious ‘‘ Hawksley” patent steps, with wood squares 
fixed in cast iron frames, with the grain of the wood 
standing upwards, now in general use in similar situa- 
tions, which combine so admirably longevity with facility 
for repairs. 

We have now traversed in more or less detail the several 
features of the Metropolitan and District lines peculiar to 
their underground and urban character, and little remains 
for special mention. Comparatively few and unimportant 
changes have taken place since 1871 in the essential 
details of working the lines, notwithstanding the com- 
pletion in 1884 of the link—two miles long — at 
the east end of the Inner Circle system, and that 
some of the earlier branches have from time to time 
been extended further afield, in the endeavour to bring 
additional grist to the mill. These ramifications have not 
been without tangible results in swelling year by year the 
total number of passengers carried. The crowded state 
of the main lines of both the Metropolitan and District 
sections—even in 1871—have stood in the way, however, 
of these additional passengers being accommodated by 
any material increase in the number of trains per hour, 
and the need for additional accommodation has been 
almost wholly met by lengthening the trains, which, 
although adding somewhat to the cost of haulage, has not 
sensibly affected the general features of working. Thetrain 
service on the Inner Circle hasremained what it wasin 1871 
—namely, a ten-minute service. An attempt was made 
to run @ more frequent one on the opening of the com- 
pleted circle in 1884, but the crowded state of the northern 
and southern sections of the circle led to such delays and 
confusion of working that the attempt was speedily 
abandoned. 

_ The tendency of such changes in the working of the 
lines as have taken place of recent years has been rather 
to accentuate the ‘‘ products-of-combustion ” difficulty, if 
we may so term it, in the more covered portions, due in 
no small degree to the great extension of open-air 
branches—-where smoke and steam can be given off with 
impunity—having dwarfed the special features of the 
underground sections, and thereby proportionately 
weakened the former sense of need for exceptional care 
in the manipulation of the fires on these portions, so as to 
minimise to the utmost all objectionable fumes. This, 
coupled with growing condensing difliculties, owing to 
the greater weight of many of the trains, has forced into 
prominence, from time to time, the necessity for addi- 
tional and larger ‘‘ blow-holes” for the better ventilation 
of parts of the northern and southern sections of the 
Circle than originally existed. 

The ‘“ Underground” Railway has been so long at 
work—thirty-two years—and, in the eyes of the majority 
of the present population using it, appears such a 
maiter-of-course affair, that the early difficulties con- 
nected with the details of working more immediately 
affecting the comfort of passengers, and which at first 
taxed the resources of the railway department in meet- 
ing and overcoming them, are liable to be forgotten. 
Amongst the earliest of these was the providing of some 
better system of lighting the trains than the oil lamps in 
use in railway trains of those days, which, as a rule, grew 
dim or altogether went out on leaving a station by the 
jolting of the carriage as the train speed increased. This 
was met by the use of gas. It was not then entirely new 











in railway experience, but was more or less in an experi- 
mental stage, and required special adaptation to the 
requirements of the Metropolitan service. In order to 
make the carriages self-contained in the matter oflighting, 
so that the trains could be readily reduced or added to, 
to meet the requirements of the varying traffic, each 
carriage was fitted on the roof with an india-rubber 
accordion gas-bag, 836ft. long by 4ft. wide and 12in. deep, 
suitably stiffened and loaded on the top, so that it rose 
and fell according to requirements, the contained gas 
being at the ordinary burning pressure. The system 
answered admirably, although the repair of gas bags was 
a source of some expense, while appliances for their 
frequent refilling had to be provided at the various 
termini, as the quantity each bag was capable of holding 
lasted only about three hours. Pintsch’s system of 
compressed gas had not then been devised. No little 
difficulty was experienced at first in so constructing the 
roof lamps, that, while sufliciently draught-proof to 
prevent flickering with so sensitive a flame as gas in the 
severe eddies caused by the meeting of two trains in a 
tunnel or in windy weather in the open, they were at the 
same time sufficiently ventilated to support active com- 
bustion and to carry off freely the heat resulting there- 
from. 

The liability to recoil of the hinder portion of the 
trains, owing to the main part of the brake force being in 
front, to which we alluded in our first article, was another 
of the early experiences of the working of an ‘‘omnibus”’ 
traflic which had to be specially dealt with. Passengers 
in the act of alighting were liable to be thrown down by 
the recoil, with more or less severity, resulting in claims 
for injury. The practical difficulty in the matter was in 
so modifying the buffer and draw gear between the 
several vehicles that, while not detracting from the 
efficiency of the buffers in shunting operations, they 
would be stiff when tightened up, without at the same 
time lessening in any way the flexibility of the trains 
of 42ft. long carriages in rounding the minimum 
curves of the line. The pinching of fingers difficulty 
was also experienced and had to be met. Also the window 
sash difficulty—some contrivance having to be devised 
that would fix the sashes precisely in the position desired 
by the taste or state of health of the passengers in com- 
mand of them, without the aid of the old familiar strap 
—which was soon found to be too tempting a piece of 
carriage furniture for those numerous passengers who had 
razors or knives to sharpen—and yet respond to the rapid 
lowering necessary toenable outgoing passengers to at once 
reach and unfasten the door handles, which were then 
limited to the outside of the carriages. Railway traffic 
managers in those days were apprehensive of risks to un- 
wary and juvenile passengers from the use of inside handles, 
which on most “omnibus” lines now render the 
opening of the window sashes unnecess Further, 
door latches that would never get out of order, however 
rough the treatment they were subjected to, and would 
always work sweet and clean in the most soft and deli- 
cate hand, were in demand. All these are now old and 
well thrashed out matters of omnibus railway working, 
and are passed by as matters of course. 

Two other matters not affecting the public, but at the 
same time deserving of record in dealing with the early 
history of the Metropolitan Railway, may be mentioned 
before quitting this part of the subject. One was the 
difficulty experienced from time to time in meeting the 
requirements of the new and often rapidly following ex- 
tensions in respect of sufficiently trained and experienced 
men, as drivers, firemen, guards, signalmen, «c., drilled 
in the need for that alertness and punctuality required in 
conducting a traffic dependent for its success on clock- 
work regularity of movement; and the other was the 
total inadequacy of the engine sheds and workshops, 
then limited to the site at Edgware-road Station for the 
accommodation and repair of the engines, which, by 
the year 1871, had risen in number from twelve to forty- 
nine. Operations of all kinds had to be effected under 
great difticulties, the marshalling in so limited a space 
of the engines on coming home to the sheds at night, 
so that they could be despatched in the proper order 
and at the exact moment—at close intervals of time— 
required to run to the termini to start the respective 
trains on their daily tours, being only one degree less 
complex than a modern chess problem. The subsequent 
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rendered possible by the extension of the St. John’s 
Wood line towards Rickmansworth and the north, over- 
came those earlier difficulties. 

Here, perhaps, it may not be inappropriate to mention 
that the limited space available for shop manipulations 
commonly followed in works where greater room was 
available, led in 1870 to the use at the Edgware-road work- 
shops of the process for expanding wheel tires by gas flames 
applied by rings of gas piping, air being intermingled by 
a simple and suitable contrivance, to promote thorough 
combustion—a process which is now in very general use, 
instead of the old-fashioned clumsy plan of trundling 
the tires from the turning shop to the boiler shop for the 
purpose of expanding them in the plate furnaces. The 
application of the gas ring to tires was first suggested to 
Mr. Burnett by the late Mr. J. Howarth, then a shop 
foreman at Edgware-road, as a possible means of soften- 
ing the glass-like surface which the ‘‘ Krupp” cast steel 
tires used on the earlier Metropolitan engines — the 
earliest steel of the kind ever applied to locomotives, and 
of marvellous lasting quality—acquired by the not in- 
frequent skidding of the wheels on the application of the 
brakes. The hardening was such that the finest tool 
steel would not touch the obdurate lumps or facets. Con- 
sequently the edge of the tool had to be set well below 
the surface in re-turning the tires, with a proportionate 
waste of material. This was remedied by the applica- 
tion of the gas jets as suggested, the surface of the tires 
being sufficiently softened to enable the tool to keep its 
edge in turning off no more than was required to true-up 
the set of tires. 

We must now bring our history to a close, although at 











some future time we may have occasion to deal with the 
Inner Circle system as it exists at the present day in its 
completed form. But before closing our remarks it may 
not be unsuitable, in a historical review of the incep. 
tion and development of a railway system so unique end 
special as the “‘ Metropolitan” twenty or thirty years ago 

to put on record the names of the men who, by their 
early support and influence, were instrumental in bringing 
the concern into being, or subsequently aided its exten. 
sion; those who were associated in its construction: 
together with those on whom developed the duty of 
working it throughout its growth from the original modest 
dimensions of 8} miles to 20} miles of line. 

The following are the directors, as given in the Metro- 
politan Railway Company’s reports for 1860-70 :—Mr, 
W. A. Wilkinson (chairman) ; Messrs. William Austin, 
Charles Gilpin, M.P., William Lee, M.P., John Parson, 
Russell Scott ; Alderman 8. W. Hale (subsequently Lord 
Mayor), Deputy Bowen, and Deputy Fry (representatives 
of the Corporation of London) ; Messrs. Thomas 
Bulkeley, David Ogilvy, R. P. Smith, M.D., and Thomas 
Williams (directors of the Great Western Railway) ; 
Alderman and Sheriff Sir Thomas Dakin (subsequently 
Lord Mayor), Mr. A. C. Sherriff, M.P., and last, but not 
least, Mr. James Nasmyth, of steam hammer fame. 

Engineer-in-chief, Mr. J. Fowler — now Sir John 
Fowler, Bart., K.C.M.G. Engineer, Mr. B. Baker—now 
Sir Benjamin Baker, K.C.M.G. Resident engineer (during 
construction), northern section, Mr. William Morton; 
southern section, Mr. Frederick Cooper. General 
manager, Mr. M. Fenton—now Sir Myles Fenton. Loco. 
motive superintendent and resident engineer (for lines 
opened for traffic), Mr. Robert H. Burnett. Solicitors, 
Messrs. Burchell. Secretary, Mr. William Henchman. 

From this list there should not be omitted the name of 
Mr. Charles Pearson, the City solicitor of those days, 
who, although never, as we believe, a director, yet largely 
contributed, by his able advocacy of the scheme, to its 
ultimate realisation. 

The following summary of the dates of opening the 
various sections and branches of the Metropolitan and 
District Railways may afford an interesting conclusion 
to the subject. 

Date cf opening, 

. Jan. 10th, 1863 
Oct. Ist, 1863 


Section. 
Bishop’s-road to Farringdon-street 
Junction with Great Northern Railway 
Bishop’s-road to Hammersmith and 
I cc sec aan) lees. ingas oh 
Farringdon-street to Moorgate-street ... 
Farringdon-street to Aldersgate-strect, 
via Widened Lines... ... «.. ... 
Aldersgate-street to Moorgate-etrect, vid 
WORIMIUL EOI < one. ons 560. 500° 20 
Janctions with Midland Railway, dé 
Ween TABOR. ic sas nig wee wits 
Baker-street and Swiss Cottage ... ... 
Praed-street Junction toGloucester-rca 
Gloucester-road to Westminster Bridge 
Kensington—High-streetand South Ken- 
sington to West London Extension 
Railway, vid Earl’s Court ... ... 
Westminster Bridge to Blackfriars ... May 30th, 1870 
Blackfriars to Mansion House ...._...._ July 3rd, 1871 
Junction from Farringdon-street to 
Ludgate-bil], and Snow-hill to Alders- 
WNIIONE, os. see. ask cess’ ane: ave 
Moorgate-street to Bishops gate-street... 
Bishopegate-street to Aldgate = 
Aldgate tothe Tower ... ... ... ... 
Tower to Mansion House, completing 
a © ae eae orm 


June 13th, 1864 
Dec. 23rd, 1865 


March 6th, 1866 
July 1st, 1866 

Feb. 17tb, 1868 
April 13th, 1£68 


Oct. Ist, 1868 
Dec. 24th, 1868 


April 12th, 1869 


Sept. Ist, 1871 

July 12th, 1875 
Nov. 18th, 1876 
September, 1882 


Ostober, 1884 








GLASGOW WATER SUPPLY. 


RESULT OF TENDERS. 


Tue opening of the tenders for the last section of the 
new aqueduct Glasgow is constructing to Loch Katrine marks 
the progress made with this important undertaking. The 
last section embraces a length of 1 mile 27 chains, and ex- 
tends in a northerly direction from the north end of the Loch 
Chon contract to Loch Katrine, and includes the construction 
of a tunnel 2301 yards in length, the formation of a masonry 
inlet basin, and additions to the existing inlet basin of the 
old aqueduct. 

The tenders are as follows:—Messrs. Brand and Son, 
£58,540; Messrs. Morrison and Mason, £43,637 17s. 2d.; 
Messrs. George Lawson and Son, £40,450. The Water Com- 
mittee of the Glasgow Town Council have after consideration 
reed to recommend the Water Commissioners to accept 
the lowest offer, viz., that of Messrs. George Lawson and Son. 

The tunnel in the section now about to be commenced will 
be 9ft. high by 12ft. wide where unlined, and 9ft. high by 
10ft. wide where lined. The type of construction will follow 
that adopted throughout the undertaking, and will be 
governed by the strata met with. The tunnel is straight 
throughout its entire length, the gradient being 1 in 5500, or 
11}in. to one mile. The new basin is practically circular in 
form, being 57ft. by 64ft., and will be formed by walls with 
external facings of granite ashlar, and internal facings 
of sandstone ashlar from Dunmore Quarry near Stirling, con- 
crete in the proportion of 5 to 1 forming the hearting. The 
old basin, which is 56ft. by 40ft. of elliptical shape, 
will be raised 5ft, the whole of the work on both basins being 
executed inside a stout cofferdam of 12in. by 12in. piles, and 
6ft. from outer to inner row of piling. Across each basin 
is stretched a line of strainers, having pitch pine frames, with 
gauze netting and iron stiffening rods. The existing basin 
contains five strainers, whilst that now about to be com- 
menced will contain eight. The sluices are of cast iron, of 
the ordinary slide-valve type, and furnished with head stocks. 
The five new cones for the new basin will follow the type 
adopted with the existing three, which lead to the old one. 
The tunnel mouth will be formed of granite of massive and 
handsome construction, ¢ 

A feature of interest are the observatories for laying out the 
tunnel, which, formed with a rubble centre pillar, covered in 
with a wooden framework, are particularly solid and reliable. 

The Act for the extension of Loch Katrine waterworks was 
obtained in 1884-85, whilst the first contract was let in 
January, 1886. 

When completed, the new works will enable Glasgow to 
draw from Loch Katrine 100 million gallons per day, in place 
of the 42 million gallons per rd now drawn by the city: 
The engineer is Mr. J, M, Gale, M, Inst, 0.E. 
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FITTING MACHINERY IN SCREW STEAMERS. | 
No, IL 


In our last article we have explained the process of 
marking off the centre points, for the line of the tail and | 
tunnel shafting; one of the next gre is to bore out 
the hole in the propeller post. With the help of the 
respective centres, circular lines are scribed on the pro- 
peller post boss, and tunnel bulkhead. The boring bar is 
inserted into the openings, and by means of its bearings 





Fig. 28, end view, and Fig. 29, section—but besides the 
stud or bolt holes B B B, there are several threaded holes 


| into which set screws 8 8 8 are fitted. The boring bar is 


first carefully wedged to occupy its central position, and 
the bolts and studs of this bush are then screwed tight, 
but so that the bar will be able to revolve freely. These set 
screws and bolts need not necessarily surround the 
boring bar, and there need also not a as many as 
shown; four are sufficient, and they can be arranged 
in any combination, from one bolt and three set 








ment of the bearing presents hardly any difficulties. 

On account ofthe severe stresses to which this bracket, 
or rather clamp, is subjected, when all the set screws 
Z Z Z are tightened up, it is generally made of wrought 
iron or steel plates, but is even then rather heavy, parti- 
cularly when designed to support a plummer block like 
the one shown in Fig. 25. It has the advantage over 
the system shown in Fig. 27, that a shorter boring bar can 
be used, and also that it is more easily fitted to the 
propeller brackets of a twin-screw steamer. Some 
































and brackets it is carefully adjusted at both ends, so as | screws to one set ecrew and three bolts. This will be | 


to allow it to revolve exactly around these two centres. | 
To describe these brackets would be to enumerate every | 
ossible combination of odd bars, plates, and angle irons; | 
put the general arrangement will be readily understood | 
from the following sketches. 
The boring bar is represented by B B—Fig. 24. It | 
rests in two plummer 
blocks; C near the stern- 
post, and E close to the 
tunnel bulkhead. The bear- 
ing D is sometimes fitted 
when the span is very great. 
Th The boring bar is revolved 
L by means of the worm w 

gearing into the wheel W, | 
and the boring tool with its | 
holder T are moved forward | 
by a long feeding screw, | 
which may be worked by | 
hand or automatically ; this 
is shown in section, Fig. 30 
and Fig. 82. M and N 
are brackets, to which the | 


Fig . 26 
Side Vier. 























= hi | 
WHAT plummer blocks are secured. 
Uldddddd The former is bolted to the 





rudder post, and the latter 
to the tunnel - bulkhead. 
They are provided with 
slots in their upper sur- 
faces, in which the holding-down bolts can slide side- 
ways, thus allowing the plummer-blocks to be adjusted 
to the correct horizontal position. These can then be 
raised, lowered, or tilted by means of set screws, which 
are shown in detail in Fig. 25, end view, Fig. 27, plan, 
and Fig. 26, side view. B B are the holding-down bolts, 
and SSS$S are the set screws. In their stead lining , 
pieces and wedges are frequently used. The two collars 
K K—Figs. 24, 80, 831—are secured to the boring bar on 
either side of the plummer blocks C, and take up the 


Rudder Fost 








thrust. In some boring machines there is no vertical 
and horizontal adjustment, but the bearings are provided 
with means for tilting them, so that they do not grip the 
bar when screwed up tight. The bar fits into a bush 
shaped almost exactly Tike @ stuffing-box gland—see 














more readily understood by referring to Fig. 30. As will 
be seen, the left-hand bearing C is held in place by one or 
two centre bolts P, while the adjustment is made by 


Fig. 25. 
End View. 
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means of two or more set screws S §, surrounding them. 
The right-hand bearing is similar to the one shown in 


Fig. 29. Fig. 80 also contains a section X Y, through 


the stern-post bush and the bracket which temporarily | 


operation is not properly done. 





Fig. 24. 
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clamps are so awkwardly designed that it is impossible to 
use them for this purpose. In such work the outer 
bearings of twin-screw steamers have to be supported on 
a wooden staging. It is needless to say that there is not 
sufficient steadiness in this arrangement, and the boring 
Some engineers prefer 


Fig. 29 





to see the boss holes marked off with the brackets bolted 
in place, and to have them removed to the workshop for 
boring out. If carefully done this work is accurate. 

Yet another plan is sketched in Fig. 31. Angle irons 
A Aare bolted to the stern-post and propeller post, a box 
girder G or an H girder is placed crossways over these, 
































Fig. 30 


clamps the posts. As will be noticed, itis held in place by 


means of set screws Z Z Z, the bolts AAA, being fitted 
only for extra strength. In this case the accurate raising 
or centreing of the boring bar, with its bearing and 
bracket, 


is no easy matter, whereas the adjust- 














and on top of it the plummer block C is adjusted. Both 
the horizontal, vertical, and tilting movements can readily 
be made. * 


Fig. 82 is a cross section, D being the small pinion 


and driving wheel. This clamp can conveniently be used 
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on twin-screw steamers, great steadiness being attained | 
by bolting two box girders G with their bearings on the 
angle irons A A, one on either end of the boss. In many | 
a rough-and-ready boring machine the bearings are 
bushes forming an integral part of the brackets, and the 
whole adjustment has to be done by lifting, screwing, 
and wedging. Propeller post-boring machines are gene- | 
rally worked by a small portable steam engine, but 
manual labour or other powers are utilised when more 


| the weight which it has to carry, this bulkhead is either 


| in the tube and fit the propeller on its outer end. 


posts. A hard wood liner W W is fitted between the 
bulkhead B B and the forward flange of the tube, and 
the two are then firmly bolted together. On account of 


made thicker than it would otherwise have to be, or else 
a doubling plate is fitted as shown. The lignum vite 
bearings L L and other details have already been fitted 
in the shop, and it is only necessary to place the tail shaft 


Lig. 32 
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convenient. In order to expedite this part of the work, ; 
the hole in the boss is usually bored out to within jin. or 
1in. of its finished size before going into the ship. Long 
holes are left with a bigger margin than short ones. The 
propeller post boss hole is almost invariably a parallel 
one ; it would be better to make it slightly taper, but to 
do this the boring bar would have to be fitted excentrically 


Fig. 33. B 





N 


at one or both ends, and this would require adjustable | ought first to be removed. Another plan is to fit a cast 
ring bearings, or else different bars for taper and for | liner over the aft end of the stern tube, and turn it down 
to the right size. 


parallel holes. 
The last cut should be started at the forward end of 


the boss, and the wear of the tool will tend to make the | words on tail shafts in general. It is well known that 
hole slightly taper. The outer surface of the boss is | they frequently fracture close to the ends of one of the 
always faced for the sake of the nut which has to be | brass liners, and although the matter has not been scien- 


Fig 34 











Should the propeller post hole accidentally be bored | 
out larger than the diameter of the stern tube, and should | 
it be decided not to cast a new one, then a liner will have 
to be fitted between the two. It is best made of a bent 
steel plate about }in. thick. The two ends should nearly 
meet at the top. It should be placed over the stern 
tube and the two shoved in together, but the black scale 
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Before leaving this subject it may be well to add a few 


$$. 


Some engineers cover the whole length from B to C wij 

tarred canvas and marline, which ettoctivels tga 
corrosion. To cover the whole shaft with brass liners 2 
not only expensive and useless, but positively dangerous: 
for however well the butts 6, Fig. 35, be jointed and 
soldered, they always do open when in use, and the 
grooving action then goes on out of sight, as shown in 
partial section. Sounding the joint with a hammer will 
sometimes reveal the danger, but the safest plan is to drill 
a hole through the joint at 6. If a groove exists it wil] 
become visible. Making the shafts about 10 per cent 
larger than is customary, whereby the stresses are re. 
duced 80 per cent., seems to be an excellent safeguard 
against any of these fractures. Of late years steel or 
iron shafts having no brass liners have been used with 
satisfactory results. The stern tube ends are then bushed 
with white metal instead of with lignum vite ; longitudinal 











grooves are cut to allow a passage for the lubricating 
water. Still better results are obtained if the water is 
excluded entirely, the whole of the stern tube being filled 
with tallow T—Fig. 36—which is inserted by means of a 
force-pump, and occasionally added to. In order to 
reduce the amount of tallow required, and also to remove 
all casting sand and grit, the space around the shaft is 
made as small as possible, the tube being bored out only 
about 4in. larger than the shaft. In this case, too, the 
bushes are made of white metal, W W. An excellent 
but rather expensive substitute for lignum vit is best 
quality vulcanite; it wears well in sandy water. 

As the propeller has already been fitted to the shaft 
while in the works, there will be no difficulty in replacing 
it when in position, the only additional work being 
thoroughly to secure the nut, which should always be 
threaded the opposite way to the blade. Marks will 
have been cut on the shaft in the shop to show how far 
the propeller and the nut have to go on. If these marks 
cannot be reached, or if they are passed, something must 
be wrong, and the matter should be looked into. 

Should the key be too thick, or should it not be pro- 
perly bedded, or should the shaft itself only be bearing 
along a few longi- 
tudinal ridges in- 
stead of on its 
whole _circumfer- 
ence, then after a 
time these inequal- 


Fig. 23. 
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ities either wear or B : 

corrode away, and = 12 \ 

the propeller boss me eh! 
gets slack on the _g Se --\ 
shaft. It is also 7£ \ 
evident that the o \ 


local stresses pro- 
— in the pro- : 
peller boss by 

screwing up its nut D Biter \ - 
will be far greater bs 
ifit only bears on 

a few points than 

if it bears on its entire inner surface, and itis quite wrong 
to suppose that there is no harm in making the boss fit 
properly either only at its forward or at its aft end. 

The work of lifting the propeller into position is done 
by lashing a boom across the vessel’s poop and attaching 
strong lifting tackle to each end. The eyebolts which 
are fitted under the counter are generally far too weak 
for such a heavy weight ; besides, they are only attached 
to the thin plating of the ship, which is not strong 
enough for such a load as 10 or 20 tons. To be really 
useful they should be so designed that each eyebolt can 
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screwed against it. The inner surface ought also to be | tifically explained, there can be little doubt but that 
faced to receive the collar S—Fig. 33—of the stern tube. | galvanic action and local stresses are the chief causes, 


When this work is completed the hole in the tunnel bulk- | and it is becoming quite a common 


ractice to fit india- 
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carry the propeller with perfect safety. If the propeller 


Fig. 57, 
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is not cast in one piece the boss is fitted first, and the 
blades are then lifted into position, carefully set to a uni- 
form pitch and bolteddown. A fore and aft line will have 


head is bored out to size or left rough, and then after | rubber rings between the aft liner and the propeller boss | been marked on each blade flange and on each one of the 
removing the boring bar the stern tube is inserted as | at I, Fig. 84. The grooving at B and C is effectively | three or four faces of the boss; these two marks should be 
shown in Fig. 38. The outer nut N is firmly screwed | 

home until the shoulder of the tube meets the propeller | 


prevented by carefully lapping the shaft for a distance 
of one or two inches with red lead cement, and marline. 


made to coincide, but for fear of errors, which could not 
be rectified without dry-docking, it is always advis- 
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able to re-measure the pitch on the blades themselves. 
A special instrument, called a pitchometer, has been 
designed for this purpose, but a jointed 2ft. rule and a 
spirit level can be made to do equally good service. | 
Fig. 37 represents part of apropeller. The 2ft. rule F, | 
with its spirit level L, is first placed against the turned | 
face of the propeller nut, or against the end of the tail- | 
shaft, and the angle A, which is a measure of the inclina- | 
tion of the shaft, is transferred to a piece of paper or | 
drawing board—see Fig. 38, One of the propeller blades | 
is placed horizontally, as shown, and the 2ft. rule is | 
ressed against its flat side at a carefully ascertained 
Fistance—SaY, 5ft. from the centre. The angle B—Fig. 37 
_-which is thus found, is also transferred to the same 
aper or board—see Fig. 88. Then a, the difference 
Petween the angles A and B, is the inclination of the pro- 
peller blade, at the distance of 5ft. from its centre, to a | 
Jane which is normal to the axis of the shafts. 
On the line C D mark off, in any convenient scale, the | 
distance CD = 5ft. x 2 x 8°14 = 81°4ft., which is the 
circumference of a circle with a 5{t. radius. Draw D E at 
right angles to C D, and with the same scale measure the 





| 
| 


faces can be fitted around the tailshaft coupling flange, so 
as to prevent any longitudinal motion, but without inter- 
fering with its rotation. A better and perhaps cheaper 
plan is to fit a small thrust block close to the stern tube. 








THE DAIRY SHOW. 
Ar the twentieth annual Dairy Show of the British Dairy 


Farmers’ Association no less than forty-one exhibits were’ 


catalogued under Class 67, for any new invention relating to 
the dairy industry, or one showing distinct and practical 
improvement, not eligible for competition in any other class, 
and not previously exhibited at the Dairy Show. The two 
exhibits in this class that attracted most attention were the 
Radiator Buttermaker and the Thistle Mechanical Milking 
Machine. The former is an arrangement—the invention of 
Mr. E. G. N. Salenius, of Stockholm—by which whole milk 
is separated directly into skim milk and butter. The whole 
milk is delivered into a steam jacketed receptacle, where it 
is raised to a temperature of 160 deg. Fah., and sterilised. 
At that temperature it is run into the “ radiator,’ and is 
prevented from becoming contaminated by being protected 
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distance D E, which is the pitch of the propeller blade at 
this particular point. The measurements should be 
repeated at various distances on each blade. Another 
and equally simple method is as follows :—Fig. 39 is a 
horizontal section through the rudder and propeller post 
of a vessel at 5ft. above the centre of the shaft. Sand L 
are the starboard and port blades, T T is the tail shaft, 
and E the stern tube. A BC D represents a light wooden 
frame. A C is a straight-edge, hinged at A. Along D C 
ascale is marked off corresponding to a propeller diameter 
of 10ft., as explained above. This frame is placed 


7, , 





exactly 5ft. above or below the centre of the shaft; the 
projections E and F are pressed against the stern-posts 
8 and propeller post P, while the straight-edge A C rests 
against the flat side of the propeller blade. The pitch 


can be read off direct on the scale DC. AD should be | 


perfectly square to D E, and this latter should be parallel 
to the line of shafting. Should there be any doubt on 
this point, the pitch of each blade ought to be measured 
both while it is standing upright and while it is pointing 
down. The true pitch will be the mean of the two read- 
ings. When all the blades have been set true and bolted 
down, check nuts or screws s—F ig. 40—are fitted to each 
stud, and the whole root of each blade is then covered 
= Portland cement to protect the working parts from 

Before launching the vessel, the propeller has to be 
well secured, so that it can neither revolve nor move 
forward or backward. Should the vessel have to be 
towed a considerable distance, the propeller ought to be 
allowed to revolve. 





Fig 59 


from the external air. The chief part of the “radiator” 
consists of an ordinary centrifugal cream separating chamber, 
with another chamber attached to the upper part, in which 
the churning takes place. For cooling the cream, and to 
some extent the separated milk, the chambers are fitted all 
round with segmental cooling frames or series of pipes, 
through which as much cold water, as indicated by thermo- 
meters, as necessary can be caused to circulate, without 
coming in contact with the milk or cream. Both chambers 
rotate at the rate of 6000 revolutions per minute. The hot 
sterilised milk enters at the bottom of the separating 
chamber, where it is skimmed ; the skim milk going through 
a special outlet direct to an independent cooling apparatus, 
whilst the cream ascends, and encounters the cooling frames 
and pipes, in a regular current into the churning chamber, 
where it divides into two streams, the first being whirled to 
the periphery, the second rushing upwards inside a tube 
perforated with small holes, through which the cream is 
ejected in fine jets and impinges with great force on the 
| revolving layer of cream. Mr. Nordenfelt—Société Norden- 
felt, 8, Rue Auber, Paris—who was in charge of the exhibit, 
stated that although he was accustomed to calculate the 
force of projectiles discharged from guns, he had not yet been 
able to compute the momentum of these particles. 
Each particle of cream while rising in the chamber is thus 


| subjected to numerous violent blows from these cream-jets, 


| butter-milk, issues from the top of the bowl. 


and is thereby beaten into butter, which, along with the 
The butter is 


| scraped off mechanically and is delivered from a special 


spout, whilst to avoid any loss of fat the butter-milk may be 
put through the apparatus again. Four horse-power—effec- 
tive—furnishes sufficient power for a plant dealing with 180 


| to 220 gallons per hour, and compared with systems requiring 


separate machines for skimming, for cooling the cream, and 
for churning the “ radiator” system, with a plant occupying 


| less space, is claimed to yield larger quantities of butter— 


called ‘‘Pasteurised’’ butter — of a more wholesome 
character, and with better keeping qualities, in less time and 
more economically, with a smaller number of hands and 
fewer accessory utensils. There are many parts, but itis a 
compact machine, and it is readily taken to pieces, cleaned, 
and put together again. It obtained a silver medal. 

By the scheme of the Thistle Mechanical Milking Machine 
Company, 25, Gateside-street, Giasgow, for whi h also a silver 
medal was granted, the extraction of milk from the cow is 
effected by an intermittent suction action. A vacuum 
chamber, exhausted by an ordinary single-acting exhaust 
pump, running at about 67 revolutions per minute, is con- 
nected by pipes with the milking apparatus, and to the main 
pipe of these pipes two valves are fitted, which alternately 
|come into action, one establishing connection with the 
vacuum chamber, the other with the open air, producing a 
variation of vacuum from 44in. to 15in. in the part of the 
system beyond the valves. The milking can has two com- 
partments—a small upper one with pipe from vacuum 
apparatus, pipe to the cow, and an outlet below closed and 
| covered with an india-rubber ball, forming a ball valve, which 
| opens and shuts at each pulsation, and allows milk to escape 
| into the lower compartment. The cups for seizing the teats 
are made of stout india-rubber, reduced in thickness on two 
opposite sides, and also at the upper part where they come in 
contact with the udder. 





tract with the variationin pressure. It performs the milking 

operation efficiently on many cowssimultaneously, the power 

required when milking ten cows being estimated at 1-8-horse 
wer. 

The Disc Churn Company exhibited a modified form of 
disc, which consists of ® wooden six-rayed star, the rays 
being about lin. square in section, plain on the two faces, 
but channelled on each side. It is specially intended for 
churning thin or obstinate cream. A glass-fronted churn 
was also shown, in which every change in the cream as it 
formed into butter could be followed. 

Thomas Bradford and Co, obtained a silver medal for their 
P. and P.—pure and perfect—drying and moulding apparatus. 
A metal mould with an opening at the bottom as well as at 
the top, which, moreover, is flanged, is employed, a perforated 
metallic plate is put at the bottom, the mould is lined with 
muslin, the butter introduced by means of a Scotch hand, 
and finally an easily fitting wooden block is placed in the 
mould on the top of the butter. The flange permits of its 
being slid into and retained in a frame constructed to carry 
six or more moulds with their tops towards the centre, The 
frame is whirled at 600 revolutions per minute; the water 
flies out of the butter and escapes through the perforated 
plate, while the butter at the same time is gently compressed 
by the wooden block, and in a minute or so is moulded into 
a shapely dry pat of a desired size. 

The Dairy Outfit Company had a few simple novelties at 
the show. A frame with holes of different sizes for sorting 
eggs; a stirrer to prevent cream rising in the retail delivery 
churn, which consists of a perforated horizontal disc that can 
be moved up and down in the churn by means of a long 
handle passing through the lid of the churn; and s tap, 
awarded a bronze medal, which is a horizontal tube with a 
branch tube for a spout. A plug, channelled on one side at the 
inner end, fitted horizontally in the horizontal tube, and 
which can be turned round by a key from the outer end, serves 
to open or close the tap. It requires no washer, is simpler, 
more durable, more easily cleaned, and quicker in action than 
the ordinary tap. The Dairy Supply Company were work- 
ing very successfully a new “Alpha” cream separator, by 
means of a turbine driven by a small jet of steam, thus 
obviating the use of shafting, pulleys, and belts; for this they 
obtained a silver medal. They too have applied friction gear 
to their butter workers, with consequent increased steadiness 
in working; and exhibited an endless chain elevator, adapted 
for the conveying cream from a lower to an upper floor of a 
factory. 

H. Bamford and Sons, Uttoxeter, received asilver medal for a 
machine having crushing rolls and grinding plates mounted 
on the same frame. Charles Melin a bronze medal for a thick 
glass jar, with ground glass stopper secured firmly by an asp 
constructed of stout wire twisted; this is intended to sup- 
plant the ordinary milk can, and is called the “sanitary” 
milk can. 

W. and T. Avery have attached to their improved cattle 
weighing machine a conspicuous indicating plate with two 
pointers working with the slides, so that the purchaser stand- 
ing a distance off can at once see the weight—a factor of no 
little importance that has been duly recognised, they having 
obtained a silver medal, 

A simple lever contrivance, Vincent’s Patent Steel Hercules 
Jack, for raising all kinds of vehicles for washing or oiling, 
received a bronze medal. There were various patterns of 
milk heaters and coolers depending on the circulation of 
water, and a few new devices for securing the lids of delivery 
cans and churns, whilst new modifications of the butter 
churn were not wanting. It will be seen that the dairy 
industry furnishes a field for mechanical ingenuity, and that 
when such assistance is rendered, the dairy world give ita 
grateful welcome. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN —At the usual monthly meeting of this Association, held 
in the Cannon-street Hvtel on Saturday evening, the 5th inst., a 
paper was read by Past-President Mr. W. P. Heath on ‘‘ Safety 
Appliances for Lifts,” which was well illustrated by diagrams and 
models. Mr. Heath said it was only within the last forty or fifty 
years that lifts had come into use in warehouses and factories, but 
were being adopted so generally now both for passengers and goods 
that automatic and other appliances were required for the protec- 
tion of users. He described several safety gearsin use for sustain- 
ing the cage on failure of the lifting ropes, and said a reliable 
apparatus should be strong enough to sustain the maximum load, 
free from sprivgs, and so arranged as to have a certain amount of 
movement each time the cage went up or down, so that it may not 
be allowed to stick fast and be useless when wanted. Much time 
had been devoted to perfecting mechanism for arresting and 
sustaining the cage, but accidents through its too rapid descent 
were rare, and more lift accidents occur through carelessness in 
looking out or in through side openings or doors while the cage is 
in motion than by failure of the lifting ropes or other mechanism. 
Mr. Heath insisted on the necessity for lft dors being automatic 
in action, and so arranged that they could not be opened unless the 
cage was opposite, and that the cage could not be started until 
the door beside it was closed, and concluded by noticing the 
arguments for putting lifts in open or closed weli holes, stating 
that although a Lf. enck sed oy brick walls was least likely to spread 
fire, an open lift was safest, as 1t was easy to see the approach of the 


cage, 


AN ELABORATE SECTIONAL SHIP MODEL.—Fer educational pur- 
poses on vvara the Wai wy slip Worcester, of the Thames Nauti- 
cal Training College, Messrs. Kei+o aid Co., the weii-known model 
makers of Giatgow, whose pr ductious in the way of highly 
finished ship mc dels have been ot j ctsof great attraction in almost 
ali recent exbivitions where sbipping was represented, have jast 
completed a large sectional mudel of the New Z.alerd Shipping 
Co’s steamship Ruahine. The model is to a scele of Ziu, per fvot, 
or one thirty-seconoth of the actual siz: of the onyinal, which 
was built by Messrs. William Deniy and Bros., Dumbarton, abcut 
fur years ago. Instead, however, cf the plain «x:erior of the bull, 
usually shown by ship models, the pre:ent one consists of balf the 
ship, represented as cut through the centre line from stem tostern, 
and from keel to mast-head, + xbimtmg in section ali the items 
which go to make up the bull structure and outfit, It is con- 
structed entirely of brass, and has been built up, piece by piece, 
exactly as in the case of the full-s:z-d ship; the work having 
occupied tweive months. Tne number cf teparate pieces going 
towards the completed structure number many thousands, and 
while—as was ouiy porsible on such a small scale—the binding 
medinm employea has been solder, and not rivets as in the real 
vessel, each and every rivet is clearly and faithfully represented. 
Not only 1s the interior cf the vessel rendered with painstaking 
exactitude, but the machinery, buiiers, aud deck ap,liances are all 
represented in piace. Doors in the water-tight bulkheacs are 
made to open and close tr. m deck by meaus cf gear, as actaaliy 
fitted, and pumps and piping for draimmg the several hold aud 
ballest compartments are ail cl ar yreproauced. That side«f the 


The lower vacuum of 4}:n. is} model which repreeents the bui exierior +bows faithtuly the 


sufficient to hold the thin upper portion of the cups to the strakes and butts cf shell piatin,, and the hail itself is shown 


Temporary shores with hard wood / udder, while the thicker portions of the cup expand and con- | resting on the cradle and ways reaay for launching, 
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RAILWAY MATTERS. 


Tur new Weardale Railway is to be opened for pas- 
sanger traflic next Monday. 


An express locomotive with a single pair of 7ft. driving 
wheels, a four-wheel leading truck, and a single pair of trailing 
wheels is being built by the Baldwin Locomotive Works, to haul 
ths mail trains from Chicago to Galesburg, 168 miles, on the 
Chicago, Burlington, and Qaincy Railroad. ; 

On Monday last a}very largely attended inauguration 
rua of the new electric tramway connecting the outlying town- 
ships of St. Gaorge and Kingswood with Bristol. The line is on 
the overhead trolley system, constructed for the Bristol Tramway 
Company by the British Thompson-Houston Com The con- 
struction of the line, which extends about five miles, has involved 
an outlay of £55,000, 


AN indication of the improvement in trade is to be found 
in the fact that the hands employed at the Great Western Railway 
Co,’s locomotive building works at Stafford-road, Wolverhampton, 
who have been working short time for a considerable period, will be 
put on fall six days’ employment on Monday morning next. It may 
also be mentioned that the other great works of this company—at 
Swindon—are keeping their 2000 hands on full time. 


Tur Novoe Vremya publishes a despatch from Vladi- 
vostock stating that, according to the Shanghai papors, the 
Emperor of China has consented to the construction of a rail- 
way between ;Sianghai, Su-chow, Chin-tiang, and Nanking. A 
secret decree directs that the line shall be commenced forthwith. 
The despatch adds that a university on a European model is to be 
founded at Tientsin, and that a number of preparatory schools 
will also be established in Northern China. 


Tax Government of Cape Colony has resolved to place 
the management of the railways in the hands of some expert of 
standing in the railway world. The present general manager, Mr. 
C. B, Elliott, an old Civil servant, will either retire on a pension 
or be transferred to another post in the Civil Sarvice. The Tumes 
Capetown correspondent says this step is taken in view of forth- 
coming extensions, and of the taking over by the Colony of the 
administration of the system to Bulawayo when it has been 
completed, 


Lorp Batrovur of Burleigh has been sitting this week 
at the Surveyors’ Iastitution, Westminster, as arbitrator io the 
matter of the trustees of the Eyre Estate, St. John’s Wood, and 
the Manchester, Sheffield, and Lincolnshire Railway, to assess the 
value of certain properties acquired by the railway company for 
the purposes of their line into London and the projected station 
ia Marylebone, the total area being put down at forty-six acres. 
Tae total claim is for £403,000, and £50,000 for depreciation of 
surrounding property, 


As tending to show the extent to which compound 
locomotives are being introduced in Germany, it is reported that 
toward the end of last year the directors of the Prussian State 
Railways decided, after exhaustive trials, to use compound loco- 
motives for all through freight and express services, but not for 
suburban services or for trains requiring to make any stoppages. 
In order to carry this decision into effect, orders have been given 
for the construction of 167 compound locomotives to be supplied 
during the current year. 


ELectRIc tramways are being established at West Har- 
tlepool, the work being performed by the Eectrical Construction 
Company, of Wolverhampton, and the motive power will be obtained 
by the overhead trolly system. Itisexpected that the cars will be 
ranning by the end cf the year. The Tramways Committee of the 
Newcastle Corporation have agreed with the lessees of the Tram- 
way Company to run the trams by the cable system on a portion 
of the lines—from the Monument to Byker on the one hand, and 
from the Monument to Arthur’s-hill, Elswick-lane, and Scotswood 
on the other, but the lines to Gosforth and Jesmond will not at 
present be affected. It is likely that if found to answer the cable 
system will be supplied to all the lines connected with the city. 


Waritrne on light railways, Mr. G. Whiteside, secretary 
to the Fylde Light Railway Committee, says :—‘‘ The prospect of 
legislation to facilitate the constraction of light railways has aroused 
a great deal of interest in many rural districts, and it is evident, 
from the letters which have appeared in the Standard, that the 
interest is not confined to any particular county. Under these 
circumstances, and in order to ensure combined action, I would 
suggest that an association be formed, representative of all 
districts in favour of light railways, to urge upon the Government 
the desirability of immediate legislation, and to consider the details 
and watch the progress of any Bill which may be introduced into 
Parliament dealing with the subject. I shall be glad to receive 
any suggestions.” 


Some important additions are being made to the rolling 
stock of the South-Eastern Railway, the company having placed a 
large order for carriages of a very improved type with their works 
at Ashford. An experiment is also being tried there in fitting upa 
heating apparatus throughout trains supplied by steam from the 
engine. The third-class carriages at present being constructed are 
much more commodious than formerly, and the seats and backs 
ara comfortably padded, The first and second-class carriages also 
show a corresponding improvement, and all carriages are now 
fitted with gas, New gasworks are being erected at Rotherhithe 
to meet the increased requirements, The company is also about to 
introduce tri-composite bogey carriages, each having a first, 
second, and third-class compartment, 


In 1892 the Bulgarian Government, according to Consul 
Stepban, contracted with the Austrian Land Bank for a loan of 
125,000,000 francs—£5,000,000 sterling—for the completion of the 
railway system in the principality, and for the construction of new 
barbours at Varna and Bougas. It has now been decided by the 
Council of Ministers to begin the construction of the following 
lines :—(1) Sofia-Roman, a distance of 68 miles, at a cost of 
£880,090 ; (2) Roman-Pievna-Polikranishte-Shumla, 207 miles, at 
a cost of £1,000,000; (3) Polikravishte-Tirnovo-Novo- Zagora, 
68 miles, at a cost of £660,000 ; (4) Polikranishte-Roustchaulk, 65 
miles, at a cost of £380,000 ; (5) Gabrovo-Selvi, to a point on the 
central line, 43 miles, at a cost of £24,000, In addition to these, 
the following lines have been proposed, and will be built soon after 
the completion of the above-named lines:—(1) Pernik, south, to 
the Tarkish frontier, 49 miles; (2) Mesdra-Wratzi-Widdin, 80 
miles, at a cost of £338,090; (3) Philippopolis-Karlofev-Kasanlyk- 
Nicolaevo, 86 miles, at a cost of £305,000. 


BETWEEN twelve and one o'clock on Wednesday morn: 
ing, while a tramway car, fitted with anoil motor by Mr. Johnston, 
proposed to be introduced upon the various tramway lines in 
Glasgow, was undergoing a trial run through the streets of the 
city, an untoward accident occurred to it. It appears that at 
Coplaw-4ill, while the oil reservoir of the car was being filled, 
scme of the oil was spilled upon the driving platform, which was 
merely a temporary one of wood in place of iron, which would be 
used in regular working, and Mr. Johnston, the inventor of the 
motor, throwing down part of a lighted taper, which he had been 
using to light the lamp, upon the floor, the oil vapour and oil on 
this wood flashed into flame, and the woodwork in the front of the 
tram was set alight. Very little alarm, however, was shown by 
the passengers, who walked along the top to the other end of the 
car and reached the ground by the stair in the rear. No one 
sustained the slightest injary, and the fire was extinguished in a 
few minutes. The accident shows that there is no fear cf an ex- 
plosion with such a motor, for the oil reservoirs were for some 
time wreathed in flames without causing any harm. Another run 
with the car was to be made thie—Thursday—morning, 





NOTES AND MEMORANDA. 


Accorp1nG to the latest report printed by the Iron Age 
of New York, the weekly capacity of all the furnaces making pig 
iron on September Ist was:—Farnaces in blast, 215; capacity per 
week, gross tons, 194,029. Stocks of pig iron, practically all of 
which was sold on September Ist, aggregated 447,711 tons. Stocks 
sold and unsold on August Ist footed up 511,781 tons; on Jaly Ist, 
549,068 tons; June Ist, 648,132 tons ; and May Ist, 780,729 tons. 


In a series of interesting experiments made to ascer- 
tain why trees are so frequently struck by lightning, it was demon- 
strated that the green wood is in all cases a bad conductor of elec- 
tricity, and so much the worse in proportion as the tree is richer in 
oil. Oa the contrary, the green wood of such trees as are poor in 
oil conducts electricity relatively well. Living wood is a much 
better conductor than dead. The existence of dead branches in 
trees of both categories, therefore, increases ths danger. 


AtrHouGcH when the great 44 mile Hoosac Tunnel was 
built no ores, magnetic or otherwise, were encountered, there was 
general expectation that rich ore pockets would bo found; yet 
for an unexplained reason, the Boston Journal of Commerce says, 
not an electrician ha3 been discovered who can send a telegraphic 
message on a wire running from porta! to portal of that tunnel, be 
such wire run inside of an ocean cabls through the huge cavern or 
out of it, Therefore such messages have to be sent on wires strung 
on poles over the top of the mountain, fully nine miles, and that 
is the way in-going and out-going passenger and freight trains are 
heralded to the keepers of the two tunnel approaches, 


Two big kites on one string are to be flown to a height 
of two miles, if possible, by Professor McAdie, meteorologist of 
the weather bureau at Washington, for the purpose of making 
observations of tempsratures, — &c., and of the direction 
of the various air currents in the upper atmosphere, ‘Two of these 
kites are to be 6ft. high and 7ft. wide, and the eight following 
will be 5ft, high by 6ft. wide, Tae kites are of the Malay, or tail- 
less variety, and the largest weighs 1}1b. They will carry self- 
registering thermometers, barometers, &c., and their heights will 
be ascertained by a surveyor’s transit. In most of the experiments 
the kites will be kept in the air, if possible, for twelve hours, 


A DEEPER spot in the ocean than any yet known has 
been recently fouud by her Majesty’s surveying ee! Pengain. 
Unfortunately the observation was not complete, as a fault in the 
wire caused it to break when 4900 fathoms bad run out without 
bottom having been reached. Commander Balfour reports that 
this occurred in lat. 23 deg. 40min. S, long. 175 deg. 10 min. W., 
about sixty miles north of a sounding of 4428 fathoms obtained 
by Captain Aldrich in 1888. A previous attempt to reach bottom 
had been foiled by a similar accident to the wire when 4300 fathoms 
had passed out, and the rising wind and sea prevented any farther 
attempt atthe time, As the deepest cast bitherto obtained is one 
of 4655 fathoms near Japan, itis at any rate certain that the depth 
at the position named is at least 245 fathoms greater. 


By heating tin-plate scrap to 1000 deg. C. in the 
absence of an oxidising atmosphere, ¢ g., in a closed vessel, the tin 
almost completely separates from the iron and collects upon the 
bottom of the vessel, leaving the iron with a surface so clean that, 
if in the form of sheet, it may, for example, be used for ferrotype 
plates—W. E. Brockway, of New York, in Ger. Pat. 66,350 of 
1891, G, Vortmann, in Vienna, and A, Spitzar, in Buda-Pest— 
Ger. Pat. 73,826 of 1893—treat tin scrap, ore, or waste tin com- 
pounds by fusing them in closed vessels with 50 per cent. of a 
mixture of one part of sulphur with two _ soda, and then 
leaching with water, or by digesting them direct with a solution 
of sodium sulphide. The resulting sodium sulpho-stannate solu- 
tion is electrolysed by lead anodes and thin tinned copper cathodes, 


In running sprint races it is very important to save 
even the fifth of a second. t has been proved by experi- 
ment that the time which elapses between the firing of the 
starter’s pistol and the actual starting of the runner is long 
enough to influence the winning of a race. This is the 
runner’s ‘‘ personal equation.” An arrangement for measuring 
a runner’s reaction time down to the thousandth of a second 
has been contrived inthe Yale laboratory. The starter’s pistol is 
arranged so that an electric contact is broken when the pistol goes 
off. A thread is attached to the right fcot of the runner. This 
thread breaks an electric contact the moment the runner starts. 
Each of these electric contacts makes a spark on a smoked cylinder 
in such a way that the time which has elapsed between the first 
contact aud the second can be measured. 


In 1841 Messrs. Z. Allen and E. R. Blackwell made a 
few observations near Black Rock with surface floats for the 
discharge of Niagara River. These observations, corrected from 
soundings made by the United States Lake Sarvey, give a discharge 
of about 250.000 cabic feet per second for mean level of Lake Evie. 
In 1867, 1868, and 1869, parties under tke direction of Mr. D. F. 
Henry, Assistant United States Lake Sarvey, made three long 
series of observations with double floats and current meters to 
determine the discharge of the St. Mary’s, Si, Clair, Niagara and 
the St. Lawrence rivers. The mean of all these observations gave 
for the St. Mary’s River, 86,000; for the St. Clair, 225,000; for 
the Niagara, 265,000 ; and for the St. Lawrence, 300,000 cubic feet 
per second for a mean stage of water in the respective lakes. In 
1891 and 1892 the United States Engineering Corps made two 
series of observations just below the international bridge in the 
Niagara River, and obtained for a mean stage of water a discharge 
of 230,000 cubic feet per second. 


Tue boiling point and the critical temperature of 
hydrogen, concerning which Professor K. Ols:zawski made a pre- 
liminary statement in .Vature some little time ago, have since been 
determined by him with every precaution against error, with the 
result that his first estimate is proved to have been very near the 
truth. The chief difficulty was, as usual, that of determining the 
temperature accurately. Professor O!szawski succeeded here by 
using a coil of thin platinum wire immersed in the hydrogen, 
whose varying resistance indicated the amount by which it was 
cooled, This coil was placed in a cast iron cylinder into which 
hydrogen was conducted from a reservoir under 180 atmospheres 
pressure. ‘The cast iron cylinder could be brought down to a 
temperature of — 210 deg. C., not far from the absolute zaro, by 
means of liquid oxygen. But the critical temperature of hydro- 
gen was found to be still lower, viz, —234°5 deg. C., and had 
to be found by extrapolation. The boiling point was -—243°5 
deg. C., or — 406°3 deg. F, 


PrRoFEssoR OLSZEWSKI, of Krakau, having exposed a 
sample of helium to the same treatment as was successful in 
liquefying hydrogen, namely, compressing with a pressure of 140 
atmospheres, cooling to the temperature of air boiling at low 
pressure, and then expanding suddenly, he has bean unable to 
detect any eign of liquefaction. The density of helium being, 
roughly speaking, twice that of hydrogen, it is very striking that 
its liquefying point should lie below that of hydrogen. It may be 
remembered that argon, which has a higher density than oxygen, 
liquefies at a lower temperature than oxygen; and it was pointed 
out by Professor Olezawski that this behaviour was not improbably 
connected with its apparently simple molecular constitution. 
The similar fact now recorded for helium may therefore be regarded 
as evidence of its simple molecular constitution. Writing of this 
in Nature, Professor Ramsay says:—‘'I use the word ‘its’ in- 
stead of ‘their,’ although further research may corroborate 
Professor Runge’s contention that what is termed helium may be in 
reality a mixture of two, if not more than two elements, If this 


contention is true, both, or all, must have extraordinarily low boil- 
ing points,” 








MISOELLANEA. 


An international exhibition is to be held at Montrea 
next year. It is expected to be upon a scale hitherto unattemptsd 
by any British Colony. 

A LECTURE on past and present exhibitions was delivered 
on Tuesday evening last before the Balloon Society at the Gallery 
9, Conduit-street, by Mr. H. Stopes, F 


Ir is expected that the second new American line ship 
the St. Paul will be in readiness to take her place on the route 
between Southampton and New York by the end of this month, 


A proposal is on foot to present a testimonial to Mr, D, 
Evans, general works manager for Messrs. Bolckow, Vaughan, and 
Co., on his return from America, It is to take the form of an 
illuminated address testifying to the many services which Mr 
Evans has rendered to the district, ‘ 


Messrs. Brunner, Monp anv Co. have decided to esta- 
blish works on Tees-side, on the Port Clarence side of the river 
where they haveacquired a considerable extent of foreshore from the 
Tees Commissioners, as well as a large area of reclaimed land. I: is 
stated that thsy are negotiating for the purchasing of Messrs, Boll 
Brothers’ ammonia works, It is probable that they will also sink 
wells to the salt bed so as to secure their own supply of brine, 


REPLYING to some of the many questions which have 
been raised with no foundation in some of the daily papers, ‘A 
Waterworks Director,” referring to one of these statements, says: 
—‘' Mr, Cripps forgets that a house which will command a rent of 
£50 a year in the East-end of London would be worth a rental! of 
from £100 to £150 a year in a West-end district. The tanant 
would, therefore, pay much more for his water, although the 
number of consumers using the supply would in each case probably 
be the same.” 


Mr. Cuartes Howarp, of Biddenham, Bedford, chair. 
man of the Beds County Council, died on Thursday, 10th inst., at the 
age of seventy. Although he had not enjoyed robust health for some 
time past, he continued actively to discharge his public duties till 
within the last few days. Mr. Howard was a brother of the 
founders of the firm of Messrs. J. and F, Howard, Bedford, the 
well-known agricultural implement makers, Throughout life be 
devoted himself to farming, and for many years had been 
recognised as one of the leading agriculturists of this country, 


Tue report of Chief Engineer Perry and P. A. Engineer 
Norton on the lake steamer North West has been submitted to 
Secretary Herbert. These officers some weeks ago made the trip 
from Buffalo to Daluth and return on board this vessel, and made 
an exhaustive inspection of the boat and her machinery. The 
primary object of their trip was to obtain information as to the 
performance of the Belleville boilers, with which this ship is 
supplied. The report speaks in complimentary terms of the vessel 
itself, but the boilers are condemned, it being the opinion of the 
officers named that they are not good enough for adoption in the 
naval service, 


Tae Committee of Awards of the Columbian Exhibi- 
tion has reported that out of about 250,000 exhibits and 65,422 
exhibitors there were but 23,586 awards. It is claimed that this 
is a smaller percentage of exhibits receiving awards than prevailed 
at any previous international exposition. With a non-competitive 
system of awards the fear was originally expressed that there 
would te such an excees of awards as to cheapen their value; but 
although the jadges were left free to grant as many awards as 
they saw fit, the'result has been the reverse of that expected. The 
medals and diplomas are not yet ready for distribution ; and while 
the committee regrets this delay it lays the blame to the Treasury 
Dapartment, 


THE seventeenth annual Brewers’ Exhibition opens at 
the Royal Agricultural Hall, Islington, on Monday next, October 
2lst. It is stated that many more firms are exhibiting this year, 
and there will be a large show of machinery. The Malting 
Barley Competition will again form an element of unusual interest, 
several foreign Governments taking part therein. The list cf 
awards has been considerably added to and the number of classes 
extended. To further the joint interests of farmers and brewers, 
valuable prizes are this year offered for English hops; and a gold 
medal and other recognitions are announced for the best ginger 
~ and aac beverage, There will be trade meetings during 

e week, 


In the report of the Parliamentary Committee, presented 
at Tuesday’s meeting of the London County Council, the present 
position of the eight Water Transfer Bills promoted in the last 
seesion of Parliament was described, These eight Bills have all 
been suspended, and the Committee have had to consider the 
course they should adopt with regard to them. After discussion 
they have decided to recommend that, desiring that the supply of 
water in the metropolis and the surrounding districts should be in 
the hands of a public authority, and with a view to a complete 
agreement with all parties concerned over the entire area supplied, 
the Council should invite the Government either to deal with the 
question themselves, or to appoint a Royal Commission to do so, 
This was adopted, and thus the absurd position taken up by the 
London County Council will now be properly reviewed, but the 
money spent has been wasted, 


From the quarterly returns of the Middlesbrough Cham- 
ber of Commerce it appears that out of 91 farnaces erected at that 
port, only 20 are idle, or 22 per cent. That is a different showing 
from what obtains in the rest of the North of England, for out of the 
49 farnaces built, no fewer than 30, or 61 per cent., are out of 
blast. Formerly in the North of England there were 165 furnaces 
built, now the number is 140, the furnaces that have disappeared 
being outside Middlesbrough. It would seem that there is a ten- 
dency for the manufacture of pig iron to be concentrated round 
Middlesbrough, on account of the facilities that are afforded for 
the importation of ore and the export of pig iron. Farnaces away 
from the seaboard have not much chance of competing in these 
days, when so large a proportion of the iron made is exported, and 
when so much of the ore used is imported. Of the 18 pig iron 
works in Middlesbrough port, only one is idle, whereas of the 16 
outside, 7 are totally idle, Four other works outside have, within 
the last few years, disappeared from the list—the South Durham 
at Darlington, the South Clevelend at Glaisdale, the Groemont 
and the Tow Law. 


Tue Periyar irrigation works were opened on Saturday 
last by Lord Wenlock, under most favourable conditions, After a 
short yore by the Bishop, the sluices, 6000ft. distant, were 
opened by Mre, Pennycuick, who cut a riband which displayed the 
combined colours of the Royal Engineers and Cooper's Hill. Lord 
Wenlock made a short speech, in which he dwelt upon the advan- 
tages of irrigation and the interest felt therein by the Govern- 
ment, and announced that her Majesty had conferred the honour 
of a Companionship of the Order of the Star of India on Colonel 
Pennycuick, to whose energy the undertaking of the work and to 
whose skill its completion were mainly due. The Times reports 
that after an interval of eleven :minutes water was seen pouring 
through the tunnel. Some particulars of the great Periyar water- 
power machinery and proposed electrical uses of the power were 
published in THE ENGINEER of April 6th, 1894, page 281, The 
Periyar irrigation works have cost 874 lakhs of rupees, The 
original estimate eleven years ago was under 65 lakhs. A dis- 
trict of 30,000 acres is already served by the new irrigation works, 
and 100,000 acres will eventually be supplied. The revenue 1s 
estimated at over six lakhs of rupees, and the annual maintenance 
charge at one and a-quarter, e return on capital outlay will be 
6 per cent., and the Madura district, which suffers from drought, 
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| weve ae ey 
a | stations is facility of access for the fuel. This is effected 
THE a way Oo ctetteue ae | in a very hey. Se manner in the present instance, as 
NORTHERN RB ‘ os » “+ | @ double track of rails is laid on a rising gradient, and 
Ar the recent International Railway Congress, very | ends on a level alongside the boiler-house. Loaded 
many papers were read, and we gave a detailed account trucks are backed up the line more distant from the 
of the proceedings in our issues of July 5th, 12th, &e. | boilers, and each truck in turn is then put on a traverser 
Our readers will remember that many speakers laid | and carried across to the nearer line; the side-flap is 
special stress upon the desirability of adopting the | then let down upon one of the shoots shown clearly in 
electric light wherever possible, in order to facilitate the | Figs. 1 and 2, and the coal is shovelled straight into a 
work of shunting, loading, and making-up trains in goods | shoot which holds 5 tons, There are five of these 
vards, and also to afford a better means of illumination | shoots, one for each boiler. After unloading, the empty 
upon the latforms of stations. We have had occasion | truck descends the incline by gravity alone, and reaches 
to speak of the endeavours of various railway companies | the goods siding. The ashes and clinker from the boilers 
in Great Britain to fulfil the requirements alluded to by | are taken by barrow up an incline on to a loading quay, 
the speakers, but we believe that the Great Northern | and there slaked and loaded into ballast wagons, so that 
Railway Company has outstripped most of the other | there is no need of carts at all. 
companies in its endeavour to supply effective illumina-| The boiler-house contains five steel Lancashire boilers, 
tion over a large area. The difficulty hitherto has been | each 28ft. long by 8ft. diameter, fitted with six Galloway 
that at the first glance it seems necessary to create a | tubes. Each of the flues is 3ft. 3in. diameter, and they 
special generating station for each particular station, and | were built by Messrs. Spurr and Inman, of Wakefield. 
this would doubtless lead to great expense; but in the | They are all fired mechanically by Bennis’ patent 
neighbourhood of the metropolis the traffic is so con- sprinkling stokers. The fuel used is Yorkshire coal, so 
gested, and the intervals between stations so relatively | screened or sorted as to pass through a ring lin. diameter, 
short, that it has been found possible to supply a number and it is fed automatically to the stokers from the in- 
of places from one generating station. clined hoppers previously alluded to, so that the only 
We recently had the pleasure of inspecting the gene- | handling of the coal is in the act of shovelling it along 
rating station installed by this company at Ashburton- | the level of the bottom of the truck to the hopper. The 
grove, Holloway, N., which supplies quite an extended | wages for attendance on the boilers are therefore notably 
area, and through the kindness of the directors we are | reduced, and the grate bars work automatically back- 
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port steam pipes on links wherever possible, as the method 
allows of much freer expansion than any system of brackets; 
the pipes were therefore originally hung in this way, and 
fixed in the centre, so that each half should be free to 
expand longitudinally. Figs. 3 and 4 are taken from 
photographs, Fig. 3 showing the engines, and Fig. 4 the 
whole of the engine house. 

We were informed by Mr. Hilton, the engineer in charge 
of the station, that a sort of pendulum action was cet 
up in the steam pipes owing to their very free suspension, 
and therefore brackets have been added under his direction, 
provided with rollers for supporting the lower row of 
pipes. This has, in our opinion, vitiated the free expansion 
of the pipes, and it was judged essential to insert two 
sliding expansion joints—one on each side of the centre 
of the length of the lower pipe. In the centre of the 
lower pipe is placed a large steam separator of the type 
so favourably considered by the late Mr. Willans, and 
consisting of a plain tube descending nearly to the base 
of a cylindrical vessel. The stop valves in the ring main 
are so clearly shown in Fig. 4 that no description is 
needed, except to mention that they are sliding valves by 
Messrs. Hamilton and Woods, Salford. The steam pressure 
on these valves is so great that a small bye-pass valve has 
been fixed on each stop valve, which is opened to relieve 
the pressure. This system has been long in use in 
many large electric light stations, notably Sardinia- 
street. In order to make sure of dry steam, and to 
allow of free expansion of the pipe, the steam is 
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Fig. 1-ELEVATION AND &ECTIONS OF MAIN BUILDINGS 


wards and forwards, so that the fires are kept continually 
in good order. The stokers are driven from a horizontal 
shaft actuated by a small vertical engine by Bennis, of 
Bolton, and a second similar engine is installed in case cf 
breakdown. The feed-water is supplied by a duplicate 
set of pipes, one running to the blow-off pit and the other 
above the boilers ; and feed is taken off the public supply 
mains, which here give a pressure of about 60 |b. per square 
inch. The whole of the feed-water is delivered by a pair of 
Worthington pumps—one of which is sufficiently large to 


able to illustrate the arrangements. Mr. W. H. Preece 
was appointed consulting engineer for the work, and the | 
buildings were designed by the architect to the company. 
Although the official address of the station is Ashburton- 
grove, it is really situated at the end of Albert-place, a 
turning off Queensland-road, Hornsey-road, and is most | 
easily reached frem Holloway Station. It lies between 
the Islington Dust Yard and the Oil Gas Works of the 
Great Northern Railway Company. The architecture is | 
of course plain, but well adapted for the end in view. A | 
longitudinal elevation, and a transverse section, and a | do all the work—into a Green’s economiser consisting of 
plan are shown by Fig. 1 above. It will be seen that | three batteries with 288 pipes in all. The bottcm row of 
the building consists of two parts, one the boiler-house, | pipes is provided with easy access doors to facilitate 
having a single span roof, and the engine house, consisting | cleaning, as the deposit from the hard water in the 
of two bays. The width of the boiler-house is fixed by brick | London district is excessive. 
walls supporting the roof, and the present area occupied is| The water is obtained from the economiser at a tem- 
79ft. by 47ft., with a height to the eaves of 25ft. The engine- | perature of 240 deg. Fah., and the working pressure in 
house has only a permanent wall at one end, and the party- | the boilers is 125 lb. per square inch. Each boiler is 
wall of the boiler house along one side, the other side | provided witha Hopkinson “ Duad” safety valve, as well 
and end are merely temporary structures of wood, so | as a Cowburn deadweight valve. The height of the 
that there is plenty of room for future enlargement. The | house allows of plenty of room above the boilers, and, of 
present size of the engine-house is 179ft. by 66ft. 6in., and | course, greatly facilitates access to the steam pipes; 
28ft. 6in. in the clear. The offices are placed at the end of | there is, however, very little fall to the steam pipes 
the boiler-house, and the whole makes as fine a gene- | towards the boiler, but to obtain this would have in- 
rating station as can be seen in the metropolis, as it is | creased the excavation required. The boilers are blown 
not cramped for room. The chimney-stack is 130ft. high | off into a large sump. Near the chimney is carried up a 
and 6ft. diameter inside at the bottom, it stands on a bed | cast iron pipe, 2ft. diameter, for the exhaust, and there is 
of cement concrete 28ft. 6in. square and 6ft. thick, and is | a bye-pass permitting the boiler gases to be taken direct 
placed in a suitable position to serve a total of ten boilers | into the chimney stack instead of through the economiser. 
timilar to those now installed, and the boiler-shed would | From each boiler is teken a separate steam pipe, the 
Ses be of about the same length as the engine-house. | straight lengths are of steel with wrought iron flanges, 
he roof of the engine-house is supported upon cast iron | and the bends of copper. The arrangement is clearly 
H-section columns, which carry girders for the traversing | shown in Fig. 2, and a back-pressure valve is fixed near 
cranes, and also wrought iron stanchions, to which the | the outlet of each boiler, in order to prevent an idle boiler 
roof girders are fixed. The inside of the walls is faced | being filled with steam if the stop valve is inadvertently 
beat white glazed bricks, and with the fine top-light the | left open. The steam pipes are all connected into a ring 
whole building is well illuminated. main, which consists of a long narrow loop placed in a 
One of the most important requirements in all central’ vertical plane. It is, of course, always preferable to sup- 
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passed to each engine through a long copper bend. 

We now pass on to the generating plant, which may be 
divided into that which supplies the are lighting by 
means of direct current, and that which supplies the 
glow-lamp lighting by means of alternating current. 

The former plant consists of five steam engines of 
120 indicated horse-power, each of which drives two 
Brush generators by means of five ropes to each dynamo. 
The latter plant consists of three engines, each of 230 
indicated horse-power, and driving a large Mordey-Vic- 
toria dynamo by means of eight ropes, and two 120 indi- 
cated horse-power engines similar to those alluded to 
above, and also driving Mordey - Victoria .alternators ; 
there are also two small inverted vertical engines of the 
open type, by Messrs. Browett and Lindley, of Man- 
chester, each drivingan exciter. For the alternate cur- 
rent machines one exciter is sufficient to excite all the 
machines. The whole of the engines, with the exception 
of the two for the exciters, were built by Messrs. John 
Fowler and Co., of Leeds, and their construction offers 
many points cf interest. 

All the engines have the Corliss type of bed-plate, and, 
with a single exception, are fitted with ordinary slide 
valves, great attention having been paid to the governing. 
Automatic expansion gear is eupplied, and the governors 
are of a powerful vertical high-speed type, controlling the 
position of the cut-off by means of the ordinary link, and 
arranged to regulate the speed within 2 per cent. of the 
normal. The engine to which we have alluded as an 
exception is fitted with a special new type of valve 
motion, and was specially designed and manufactured for 
the work. The particular feature to which attention should 
be directed is the new form of Corliss valves and gear— 
Marshall and Wigram’s patent. These valves have now 
been working for some considerable time, and have given 
great satisfaction, especially as regards good governing 
and high economy. This will be judged of, however, from 
the indicator diagrams which we give further on. A 
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description of this engine will suffice for all. It is of the , 
compound Corliss high-pressure non-condensing type, | 
having steam-jacketted cylinders side by side. The cranks | 
are at right angles, and it is designed to give off easily | 
200 indicated horse-power at 100 revolutions per minute. | 
The boiler pressure, as already stated, is 125 lb. per square | 
inch, and the dimensions of the cylinders are: High- 
pressure, 15}in. diameter; low-pressure, 25in. by 30in. 
stroke. The high-pressure cylinder takes its steam at the 
top, and exhausts at the bottom into a steam-jacketted | 
receiver, and it is fitted with circular valves which are 
placed in the front and back covers. The position of 
these valves is as close as possible to the ends of the 
cylinder, in order that the clearance volumes may be 
kept to the lowest possible limit. In this case the 
clearance amounts to a fraction over 1 per cent. 

The main valves are worked from the main excentric 
in the usual manner by rods and levers, and have steam 
and exhaust ports provided in them in a similar way to 
ordinary flat slide valves, and are in communication with | 
the expansion valves, which are placed in the interior and | 
actuated by the expansion excentric through levers keyed | 
on the ends of the expansion spindles, which pass through | 
the hollow spindles of the main valves. The cut-off is | 
controlled automatically by a specially designed Marshall | 
governor, which has been found to give most perfect | 
results under trials extending over some three or four 
years. In some cases the governor has been arranged to 
work at a variation of 4 per cent. from no load to full 
load without any signs of hunting, and this without the 
use of a dashpot, with its retarding influences. Extensive 
experience with this governor upon large engines supplied 
to electricity works, where it is absolutely necessary 
that the engines should be run regularly in parallel, has 
also proved it to be all that need be desired. The 
principle of the gear above referred to may be briefly 
described as positive in its action, direct driven, and 
without any intermediate springs or dashpots. We have 
ourselves witnessed the action of this gear and found it | 
to be exceedingly quick, and at the same time most 
simple in its details, and we are tempted to say that it 
not only equals, but in effect probably excels in these | 
respects any of the gears at present in use. At one | 
end of the governor weigh-bar shaft, a double-ended | 
lever is forged solid, to the ends of which short | 
rods are coupled up, which connect at their lower | 
ends to radius rods engaging in a double slot | 
link with the slots reversed. It will be seen that as | 
the speed of the engine increases, the governor in rising | 
actuates the double-ended lever, depressing the end | 
which is connected—through the radius rod—to the excen- | 
tric rod, thus moving the die lower down in the link, 
thereby giving the radius rod a longer leverage and 
causing a shorter travel on the original position in the | 
slot link, at the same time a corresponding motion is | 
given to the other radius rod—which is connected to the | 
valve rod—through the opposite end of the double lever | 
being raised and bringing up with it the die in the other | 
slot link, which is keyed on to the same spindle as the 
link which takes the excentric rod, thus giving shorter | 











leverage, hence shorter travel; this, with the already | tioned, and is fitted with slide valves of the Meyer type, | engines. 


reduced travel on the other lmwk caused by the increased | 
leverage of the excentric rod, gives an exceedingly quick 
cut-off. 
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By this arrangement of levers and links the rods and 
dies balance each other, reducing the friction on the 
governor, and the travel of the governor lifting lever is 
shortened by one-half as compared with link gear of the 
ordinary type, thus giving it increased sensitiveness and 
power. The principal feature of this gear, as we have said, 
is its perfect simplicity and trustworthiness, there being 
small chance of its getting outof order. All the working 
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Fig. 5 

parts have adjustable brasses that can readily be taken 
up by any ordinary fitter. The low-pressure cylinder 
receives its steam from the jacketed receiver before-men- 
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Fig. 6 ne 
with expansion gear adjustable by hand. 

We subjoin a few particulars of a series of tests taken 
on the 21st February, 1895, showing the regular running 








and performance of this engine under varying loads 
during a full working day of over eight hours continuously. 
In testing this engine, a sensitive speed recorder of 
special construction was attached to the crank shaft, 
and from diagrams taken by this instrument, it was found 
that when the full load of over 200 indicated horse-power 
was attained the maximum variation from the engine's 
running light and dynamo unexcited was 1 per cent., 
and when the full load of 200-horse power was suddenly 
switched off, the change in speed was only just percep- 





Full load Diagram 
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Fig. 7 


| tible on the tachometer of the dynamo, the pointer of 
which settled instantly, the recording diagram showing 
also the exact conditions. We also give the indicator 
| diagrams taken from the engine at the time these tests 
| were carried out, also diagrams from the remaining 
This engine is in all respects excepting the 

high-pressure cylinder and valve gear, a duplicate of the 

other two 230 indicated horse-power and the seven 
| 120 indicated horse-power engines supplied to this 
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Fig. 8-CONNECTIONS TO SWITCH-BOARD 


station. We understand Messrs. John Fowler and Co.| In Fig. 5 we illustrate indicator diagrams taken from | valves. In Fig. 7 we illustrate diagrams taken from the 
are extensively using this gear and are applying it to both | the engine fitted with Messrs. Marshall and Wigram’s high-pressure cylinder of a compound engine having valve 
high and low-pressure cylinders of some 500-horse power | patent gear, and these may be compared with the other | motion precisely similar to the 230 indicated horse- 
fly-wheel alternators they have under construction at the diagrams shown in Fig. 6, taken from one of the same | power engine just described, the only difference being 


present time. | size engines in the station, fitted with ordinary slide | that the engine was fed with steam from a boiler through 
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a very short pipe. The diagrams show that there was no | resistance under test was at least 3000 megohms per 
loss through wire-drawing, and the wavy lines are due to | statute mile at 60 deg. Fah. Part of the cable from the 
temporary geur being used. generating station to the goods yard is armoured with 

Before dealing with the electrical machinery, we may | iron wire sheathing, the remainder in the goods yard 
just say that she water storage is provided by twelve gal. | itself is braided and drawn into wrought iron pipes, which 
vanised iron tanks holding 7000 gallons in all. These | are laid in the ground. 
tanks are, of vourse, coupled together by suitable pipes, | Both sets of cables are buried directly in the ground by 
and are placed above the offices shownon the plan Fig. 2. | the side of the track in the open, a board bsing placed 
The electrical plant consists of ten Brush direct current | above them as a warning to the platelayers who may have 
arc lighting machines, all of the makers’ 8-L size. These | to work on the line. In tunnels and some cuttings where 
are driven in pairs by the 120-horse power engines, as will | there was not room to make a trench by the side of the 
be seen on the plan Fig. 2. Each machine developes 10 | track, the cables are carried in wooden troughs fixed to 
ampéres at about 2750 volts and 700 revolutions per minute, | the side walls. 
and supplies fifty-five lamps in series. Each machine| Having now dealt with the station itself, we will describe 
is separately adjustable for belt tightening upon the bed. | the district which is served by the current. It extends 
The machines are switched off by cutting out the field | from King’s Cross to Hornsey Station, includes the light- 
circuit, and they are regulated by the Brush-Geipel water | ing of the great Northern Hotel, the King’s Cross pas- 
regulator, the principle of the action of which is | senger and goods stations, the Holloway cattle docks, 
that the deeper the immersion of a carbon plate | carriage sidings, the Clarence and East goods yards; 
is, the less the resistance. The whole of the current | North Holloway and Finsbury Park stations, goods yards, 
to the lamps passes round the solenoids at the | and carriage sidings; Harringay passenger station ; the 
top of the case, and these control the depth of immersion | Ferme Park goods sidings, up and down lines, and 
in water of the two carbon plates forming a shunt on | Hornsey Station, goods yards and carriage sidings. The 
the fields and shown upon the rocking lever; the changes | longest circuit is nearly eight miles double length, and 
to resistance thus produced affect the magnetising cur- | about forty miles of concentric cable were used. About 
rent of the machine, thus controlling the potential | 350 arc lamps are now in use; these are all 10-ampére 
produced. We find, however, that the apparatus requires | lamps, and are of two types—the Brockie- Pell focussing 
to be controlled by hand when the lights are being rapidly | and the Brush double carbon non-focussing. Fig. 12 
switched on or off, as its action is not sufficiently auto- | shows a plan of the goods yards and passenger stations 
matic. It replaces the type of loose carbon plate appa- | at King’s Cross terminus, the position of the arc lamps 
ratus formerly used by the Brush Company. being clearly marked. 

We understand that these Brush dynamos are now| With respect to cost of generating the current, we are 
giving very good results. The incandescent-lamp lighting | informed that for the week ending 14th September, 1895, 
is all carried out by alternate current, generated by | the output was 14,812 Board of Trade units, at a cost 
three A 14 Mordey-Victoria machines, each driven by | of 1°894d. per unit, not including depreciation or interest 
eight ropes and developing 50 ampéres at 2000 volts when | on capital outlay, but including everything else. The 
running at 430 revolutions per minute. Our readers will, | cost, including depreciation and interest on capital, 
of course, remember that in this type of machine the | comes out at 2°884 per unit at the generating station. 
armature is stationary, and consists of a very thin ring of | Costs of distribution are 0°793d. for arc lamps per unit, 
separate segments. When first installed the armature of | and 0°458d. for glow-lamps per unit. These figures include 
each machine was so wound that the two halves were | cost of carbons, glow-lamp renewals, wages of distributing 
in parallel, each coil producing 100 volts, and an equaliser | staff, kc. The total cost price of the current delivered 
was used to equalise the potential produced in each half | to the Hotel or to the stations is therefore 3°555d. per 
of the armature. This has now been altered, the equa- | Board of Trade unit on the average. 
liser done away with, and the whole of the coils 
are _ in series, each one producing only 50 volts; 
the insulation has also been improved by the addition of 
extra covering on the face a the mad Besides these LETTERS TO THE EDITOR. 
large machines there are two smaller ones of the A 10| We do not hold ourselves responsible for the opinions of our 
type, each developing 25 ampéres at 2000 volts, with correspondents.) 

a speed of 600 revolutions per minute. In these the 
armatures have their two halves in parallel with equal- AVAILABLE SOURCES OF WATER SUPPLY FOR LONDON. 
isers. The number of complete alternations in all the ? ; : - é : 
machines is 100 per second. The exciters are of the S1r,—In his report to the County Council on this subj act, which 
Brash. Vienna t ning at 500 luti d h has just boen made public, Mr. B'nnie refers to a projact of mine 

rusn- V1 ‘ype, running at oVU revolutions, and each | for obtaining from the Bala Lake district a water supply for a 
developing 135 ampéres and 135 volts. They are shunt | number of large towas in the Midland Counties, and for its ulti- 
wound. mate extension to London. 


Passing now to the switchboards. That for arc light-| It is only due to myself to explain that at the time Mr. Binnie 
kindly asked me to let him see the plans and sections I had pre- 


ing is a plug board of the ordinary multiple series type, : - Abr 
2 : : : pared for the promoters of this projsct, the Royal Commission 
with horizontal bars for each machine and vertical bars appointed to inquire into the subjact of the London water supply 
for each main circuit. There are eight of these circuits | had not made their report, and consequently the period for this 
at present in use. A gravity ampéremeter of Evershed’s | ultimate extension to London was very indefinite. 


type is fitted for each circuit, and the potential in When, however, the Commissioners, after a long and exhaustive 
inquiry into the subject, reported that they considered the pre- 


each circuit is read off by means of a plug board on a° sont sourcesof supply weresufficient to meet the requirements of the 
Kelvin electrostatic voltameter graduated into lamps. metropolis for the next forty years, and the water supplied by the 
ive ew pero ge Sg of rig — London water — ‘* was ofa high — of excellence and 
arger ; e potential o e machines is kept con- | purity,” it is scarcely necessary to say that the promoters of the 
stant by means of an adjustable resistance coil in the | Pro) act for a water supply for the Midland Counties did not consider 
shunt of the exciter, and this is manipulated by a ey the face Praag the a ——— <r ie “ 7 

E « x : id from some of the highest authorities we have in this branch o} 
boy, re — re ~— — » noting — readings ths engineering profession, there was any immediate need of extend- 
every - a agram oO € connections 18 given | ing the Bala Lake water supply to London, As, however, the County 
in Fig. 8. In the contre of the main board is the glow- | Council and their chief engineer are of a different opinion, and 


lamp synchroniser consisting of a special small trans- ~~ decided — an —, pred ype raat ~~ 
7 A dndon is urgentiy need , and spou o ine. rom 68 
former, a station ampéremeter of the Shallenberger type the question of the extension of the Bala Lake district supply to 


—which is to be replaced by a Mangarini ampéremeter and London, which Mr, Binnie disapproves of, assumes an entirely new 

a Thomson-Houston wattmeter. Five panels on the left aspect, inasmuch as in the event of the Legislature deciding that a 

are for the alternators. In the lowest part are the | new source of water supply from Wales is necessary, it would not be 

adjustable resistances in the field-m et circuits of the | 9 difficult matter to convince a Parliamentary C »mmittee that the 
J agni 


machines: above th 1 1 . Bila Lake district, with its almost unlimited water supply, inclad- 
. d ese, glazed panels with Evershed ing as it does the vast watersheds of the upper reaches of the D2e, 


voltmeters and ampéremeter x and exciter current ampére- | t16 Conway, and the Mawddach, together with their numerous 
meter. Above these is the main switch of the Brush | tributaries, situated in the very centre of the most elevated moun- 
type, with controlling strings. On the right hand are | tain regions in the principality—where the amount of rainfall, as 
five almost similar panels, with switches from the omnibus | Mr. rosa’ most ae wey raat ra ge My inp sty 
bars to the circuits. greater—is in every respect preferable e Wye, Usk, or Towy, 
There is beng the exciter switchboard, and switches for | 9° S0urce of water supply for the metropolis, ; 

s : Without troubling you with any technical details in regard to 
accumulator cells which are to be put in shortly; also a | the relative merits of these two projects, I trust I may be allowed 
Kelvin electrostatic voltmeter for the pilot wires, which | to correct some serious mistakes Mr. Binnie has made in his state- 
record a potential of 2100 volts at the feeder points, | ments in regard to the Balla Like project. Ia the first place, the 


There is a fine room at the back of the b hi length of the aqueduct from Bala to the point of delivery near 
“ oard, which London is not, as he states, ‘‘ about 200,” but only 186 miles, whilst 


enables all joints to be properly inspected, and contains é; 

s = the top water of Bala Lake when raised by the 120ft. dam at 
all the necessary apparatus for testing. Bates’ patent | Bodweny would be 625ft. above sea level, as Midas with 595ft. 
fuses inside insulating handles are used for the main | top water level at the Langorse reservoir, when raised by his pro- 
circuits, and Watson-Mordey patent glass tube fuses in | posed 130ft. dam, an advantage of 30ft. in favour of Bala Lake, 
the primary of the voltmeter transformer. which might be increased to 40ft. if the two dams were, as they 


. might be, of the same height. 
The incandescent lamps used are for 110 volts, and the Again, Mr. Binnie, in his report, compares the areas at the top 


es were all supplied by. Messrs. Crompton and water levels of the Langorae and Yrfon reservoirs—when raised 
0., most are of the 10 kilowatt size, but one is of 30 kilo- | by the 130ft. and 166ft. dams—with the present levels of Bala 
watts. The cables were all supplied by Messrs. Siemens | Lake and other principal lakes in this country, which he gives in a 
Bros. and C2. The mains from the station to the trans- | tabular form in his report; whereas, in fact, the area of Bala 


. he high- : _ | Lake when the top water level is raised by the 120ft. dam at 
formers carrying the high-pressure feeding current con Bodweny, instead of being 1000 scres in extent, ac stated in the 


sist of concentric lead-cased, iron-sheathed cables. There | report, would then be 5266 acres, or almost exactly equal to the 
are five mains in all, with the following sections of | combined top water areas of both his big dams at Langorse and 
copper :— Yrfon, the latter being 166ft. in height. 

I may further state that the storage capacity of Bala Lake alone, 











T b] er | i . “ 
Teo a SeaapsS 0-o75 inch enc anteater when the Bodweny dam is constructed, would exceed 92, 
Daecablo 0°05 = a million gallons, the quantity of water available being more than 


f e co) eee . sufficieut to meet the future requirements of the metropolis, which 
The insulating medium is impregnated fibrous material, | Mr. Binnie estimates at 415 million gallons per day, that obtainable 
over which is placed a solid cold-drawn lead tube, covered | from the Bala Lake district, according to my estimate, being over 


with jute, and i i i : 4£0 million gallons per day, delivered at a level of discharge suffi- 
a over this lappings of loop iron breaking cient to supply by pseleo. bn the whole of Greater naa 


joint, and a final outside covering of jute and compounds. | +1, few exceptions mentioned by Mr. Binnie, where—as in hi 
! i . “ . , Bi —as in his case 
The insulation resistance between the inner and outer | —recourse phe be had to pumping, and at » cost much below 

conductor was at least 3000 megohms per statute | that given in Mr. Binnie’s estimate, viz., 38? millions sterling, 
mile at 60 deg. Fah. when tested by the makers.| As regards the merits of the Bala Lake district water supply, 
The are light circuits consist also of concentric cables, pte divar aang — I Bet Bae ge nom tes ee ee 
. ae : . : é wi e plans and sections, to one of the most eminen 
a oe bay Sagi a 5 aire waterworks engineers we have in the profession, who states, that 
a setgee _tead casing. 16 copper | while entirely agreeing with the Royal Commissioners’ report, that 
section is 0°0229 square inch, and the insulation | there will be no need for any fresh sources of water supply for the 




















metropolis for many years to come, he considers the 
ground described in my report is undoubtedly amongst the ne 
which are worthy of investigation and careful consideration and 
furtber, that his general acquaintance with the district, ang th 
information he got together recently for another Purpose, bo 
sufficient to justify him in confirming broadly the figures T have 
worked out, as to the capability of the supply of these wales 
sheds, and that he has no doubt whatever that there is plenty of 
admirable water for the supply of Greater London and the towns 
in the vicinity of the aqeduct for many years to come, 
Victoria Mansions, 32, Victoria street, R. Prick WILLIAns 
London, S W., Ostober 15th, ‘ 





TRAINS AND TIME-TABLES, 


Sir,—In connection with the recent railway accelerations, it ma 
perhaps be worth while to call attention to the state of mental 
collapse to which these improvements appear to have reduced those 
whose duty it is to draw up the time-tables. The East Coast com. 
panies have put on a new night express to Scotland, running on the 
times of the 8 p.m. from Kiog’s Cross. The stop of this train at 
Grantham is omitted in Bradshaw, and the main-line time.-bj!ls 
posted up at North-eastern stations contain no reference to it on 
any part of its journey whatever—though, to equalise matters no 
doubt, they advertise as still running the 10 p.m., which was 
withdrawn last month. 

For this there appsar to be only two possible reasons, one mere 
careleesness on the part of somebody responsible, and the other 
the expectation that there will always be so many through passen. 
gers from. London that the train will be independent of traffic from 
wayside stations; but if this sanguine hope is entertained 
why trouble to detail its course over the North-Eastern road in 
Bradshaw ? 

Oa the other hand, the West Coast companies, not to be out- 
done, are starting their night express to the North from Carlisle at 
1.48 a.m., in spite of the fact that it does not arrive there until 
1,58—on the face of it rather a remarkable performance, 

Ia the south-east of Ergland it is well understood that when an 
hour is fixed in a time-table it only implies that the train wil! arrive 
as soon thereafter as convenient, but in the north-west a diffarent 
rule evidently prevails, the company apparently being afraid to 
let their passengers know how fast their trains really are, Surely 
this is somewhat childish. 

It s> happens that I read Mr. Rous-Marten’s interesting article 
on locomotives in this week’s ENGINEER whilst waiting a couple of 
hours for a train at Carlisle. It was one of the busiest times of 
the day, and expresses were leaving on each of the five great 
railways starting from that station, and every one of those trains 
oneach railway was, asfar as I could see, taken away by two engines, 
the second engine being in every case but one a genuine pilot, not 
merely ‘‘ working home,” and that in spite of the fact that all the 
train engines were amongst the finest posseseed by their respective 
companies. Extra wear and tear, extra capital expenditure, 
double wages to pay, n> excassive speed, normal weather, and only 
one train as heavy as 18} coactes. Fvod for reflaction, I take it, for 
those who complacently think the British locomotive perfection, 
And yet there are a few railway companies who do not use pilot 
engines, and whose engines seem able to go anywhere and do any- 
thing, and I cannot but think that with engines approximating so 
closely in dimensions, the difference must iie rather in the way they 
are worked than in the machines themselves. 

After the statement on page 403 of THE ENGINEER of October 
27th, 1893, one would have supposed that the North-Eastern line 
at least had solved the piloting difficulty, but they most certainly 
have not, and the sight of a couple of 90-ton engines pounding 
along over the easy North-E:stern road with only fourteen or 
fifteen six-wheelers behind them, is one of the most depressing a 
shareholder need wish to see, and enough to make the engineers of 
the past turn in their graves. W. B. THompson, 

O>tober 14th. 





BOILER INSPECTORS, 


Srr,—Your correspondent ‘‘ Foreman Boilermaker” seems to be 
a little at sea. His style is confused, and parts of his letter I find 
it not easy to understand, but some of it is clear enough. I do not 
know that anyone proposed that fitters should be boiler inspectors, 
and I quite agree with your correspondent that a boilermaker 
would be the better man for the work. I am quite certain that 
there are plenty of men in boiler shops who would make admirable 
inspectors, but they can earn mach more money as foremen or 
second foremen than they would as inspectors, and so they are not 
to be had. I think it likely that ‘‘ Foreman Boilermaker” would 
make a very good inspector, but he knows too well when he is well 
off to try for such a post, In one word, the boilermakers who are 
fit for inspection work will not take it up, and those boilermakers 
who want to bscome insp3ctors are not, as a rule, as well educated 
as engineers who try for the same berths, That is the whole cass 
in a nutshell, 

Now a word about the use of the hammer. I take it that 
‘* Foreman Boilermaker” has worked nothing but steel plates. If 
he bad bad any experience with iron, he would not write as he has 
done. A hammer is not needed to find a blister that can be seen, 
and no such plate would be worked into a boiler. Lowmoor, and 
indeed all irons, are liable to have blisters in them. These cannot 
be seen in the plate. The plate is worked into a boiler, and the 
working seems to develope them. By trying the plate with a 
hammer the blisters can ba detected. As to testing rivets, a 30z, 
hammer in good hands will find a loose rivet just as well asa 
heavy hammer. 

As to boiler repairs, I have seen things in Staffordshire that 
would make correspondent’s hair stand on end, Cracks a 
couple of feet long repaired (?) with a strip of plate iron, the patch 
made tight with a bit of old carpet smeared with red lead paint; 
the bolts too long, and old nuts and washers put under the nat to 
make up the distance, I have cut fire-boxes out of portables, the 
water spaces on the sides and back solid with deposit. I do no! 
think any boilers are as bad now as they used to be thirty yeara 


ago. 
As to the knowledge possessed by boilermakers, I knew one to 
epecify for a boiler, it was to be ‘‘ made of the best iron.” It came 
very cheap indeed, but it gave out ina little time. I had to report 
on it when it was a year in use, and found that it wes made of 
‘*best” Staffordshire iron, which everyone knows is very poor 
stuff, quite unfit for boilers, What the owner meant to hava was 
‘*B,B.B.,” or “treble best,” but neither he nor his boilermaker 
knew how to specify, That happoned twenty-five years ago. 
Ostober 14th, OD CHAP. 





EARLY GREAT WESTERN LOCOMOTIVES. 


S1r,—Sseing that the discussion on the above subject wa3 raised 
in consequence of certain statements contained in my ‘‘ History of 
the Great Western Railway,” perhaps you will allow me to make & 
few observations, especially as—without being egotistical—I think 
I can lay claim to have made considerable research on the disputed 
points. Indeed, as I stated in the preface to the book, I rejacted 
all information if uncorroborated, 

With regard to the 10ft, wheel engines, the fact that there wore 
originally three such has now been indisputably settled by the pro- 
duction of Mr. Brunel’s evidence on the point before the Ging? 
Commissioners. Irrespective of this, ample corroboration of the 
statement in Sir D. Gooch’s diaries was obtained from the table 
of dimensions of Great Western engines supplied by Me. T. 
Crampton in his paper read before the Society of Arts ia March, 
1846, for which he obtained the Isis gold medal, Then Professor 
Dircks gave particulars of these 10ft. wheel engines in a paper be 
read before the British Association, 1840. Lastly, the Railway 
Chronicle of July 11th, 1846, stated, ‘‘The directors of the Grest 
Western Railway have given Mr. Wyatt, the sculptor, the use of 
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four large wheele, 10ft. in diameter each, for eenveying the statue 
to its destined site.” : aS. f s 

The removal of the statue in question is described in the Jl/us- 
trated London News for October 3rd, 1846, and illustrated with 
several sketches, one of which is an elevation of the two kinds of 
10ft, wheels lent by the Great Western Railway, viz , those of the 
Hurricane with the pene spokes, and the other of the Ajax, 
with convex boiler plates bolted in segments, instead of spokes. 
May I suggest that you reproduce in an early issue of THE Ent. 
EER the sketch ia question, as it most clearly shows the style cf 
wheel supplied by Mather, D‘xon, and Co., as well az that of the 
Horricane. Of the Haigh geared engines, you pertinently ask, 
‘Then what became of the two geared engines built at the Haigh 
Foundry, mentioned by Gooch?” igh oe E 

Corroboration of the supply of these geared engines is found in 
the Railway Times, August 25th, 1838, page 476. Mr. Stretton 
has said, ‘‘ They had the Haigh Foundry valve gear, and this Mr. 
Sekon appears to think is geared,” Anyone with the slightest 
knowledge of locomotive constraction will at once see the fallacy 
of such a statement as that made by Mr, Stretton. A perusal of 
the letter in the Ratlway Times at once shows it is not the valve 
gear that is under discussion, I therefore reproduce the letter 
from the Railway _— I may say that the words in italics so 

in the original, 

= . (Cory.) 
SPEED ON RAILWAYS. 

(To the Bditor of the Railway Times.) 

Sin,—In the last number of your valuable paper there appeared an 
extract from the Monthly Chronicle on railway speed, which I consider 
demands the attention of all interested in railways. Some of the writer’s 
suggestions are impracticable, some have been tried and abandoned, and 
some are at this moment in practical operation. I have just returned 
from witneasing the performance of an engine on the Great Western 
Railway built by the Haigh Company upon somewhat of a new principle, 
which combines what the writer deems to be so essential to the perfecta- 
bility of the locomotive engine, namely, slower motion of piston with 
incriased speed of engine. The experiment was completely successful, and, 
although Mr. Harrison has abandoned his plan, the principle of giving 
increased speed by the applicat‘on of tooth and pinion gear is fully esta- 
blished by this experiment. The engine started from Paddington with five 
carriages to Maidenhead, and returned with five carriages and two wagons 
loaded with iron, and frequently travelled at the rate of forty milesan hour. 
The engine then took the five o’clock train with passengers to Maiden- 
bead, and performed the journey at the rate of thirty-six miles an hour, 
with from 1£0 to 150 passengers. I am not so mucha theorist as to suppose 
with the writer of the article in question that a speed of 103 miles per 
heur is either practicable with engines on this plan or desirable, but it 
must, I believe, be admitted that the general adoption of this principle 
wi'l give a greatly increased speed and effect an immense saving in wear 
and tear.—I am, Sir, yours respectfully, Ww. L. W. 

The Railway Magazine for 1838 etates that the Great Western 
Railway returned to the builders two of the original engines con- 
structed for the line, and if farther research do nct throw any 
additional light on the Haigh geared engines as a possible solution 
of your query, it may be that these engines were the two in ques- 
tion returned, 

In conclusion, I do not think any of your readers—of course 
excepting Messrs, Stretton, Littlejohn, and Greenly—ever seriously 
doubted the accuracy of the statement; in my ‘‘ History cf the 
Great Western Railway.” G. A. SEKON. 

London, N., Ostober 14th, 


Srr,—In your iesue of 20th Saptember, page 285, an illustration 
was given of the engine Loopard as it appeared after an explosion 
in 1857, The engine appears to look very dilapidated, but upon 
examination it was found that it was worth repairing, and it 
continued to work for several years after being supplied with a new 
boiler. 

The engine Fire Fly, illustrated page 285, was built by Messrs, 
Jones, Tarner, and Evans, of Warrington, and a recent examina- 
tion of some books which belonged to the firm shows that six 
engines were built by the same firm, all forming part of one order, 
and the whole half doz2n were well-knowa on the line as the Fire 
Class. Their names were: Spit Fire, Wild Fire, Fire Brand, Fire 
Fly, Fire Ball, Fire King. The six above-mentioned engines were 
all delivered on the rails between March and May, 1840. 

Upon page 355 an illustration is given of the Vulcan, as it 
appeared in the year 1858, at a time when it was twenty-one years 
old and had been converted toa tank engine, The Vulcan Foundry 
Company, of Newton-le-Willows, has lately forwarded to me for 
inspection the original working drawings from which the Valcan, 
las, and Bacchus were built in 1837, and the Apollo, Neptune, 
and Venus in 1838. All the six engines had driving-wheels of 
8it. diameter, cylinders 14in., and stroke 16in. It is interesting to 
compare the drawing of 1837 with the tank engine of 1858; but 
the differences will be found to be very unimportant. When built, 
the engine—like most of Tayleur's design—had two domes. One 
of these, it will be seen, is removed, A hand-brake has been placed 
upon the driving and trailing-wheels ; the frame behind the trailing- 
wheels has been lengthened in order to carry the water tank, and 
of course the original tender—which ran upon six wheels—has 
been removed and dispensed with. It is hardly necessary to 
mention that the arrangement of driving-axle above the 
frame was in practice found extremely inconvenient, as the 
wheels could not be taken out until the boiler had been 
removed. It is an interesting fact that of the first twenty 
engines built for the Great Western Railway no less than sixteen 
were constructed in Lancashire, namely, five at Liverpool, six at 
Newton-le-Willows, two at Haigh Foundry, and three at Man- 
chester, and diagrams clearly showing the construction of each 
are to be seen at the City Free Library at Liverpool. 

I entirely agree with the remarks contained in your article, 
page 355, upon the untrustworthinees of memory, and for that 
reason I always rely entirely upon official diagrams, statements, 
and photographe, and it is a very fortunate circumstance that all 
the working drawings of the Great Western engines exist, although 
it is to be regretted that the old drawings of Messrs, Mather, 
Dixon, and Co, have been purchased by the authorities of the 
— Field Museum, so that they will not return again to this 
ountry, 

_ The extracts from the evidence of Mr. Brunel are useful, show- 
ing that the first of Stephenson’s engines were intended for 
America, and fully confirm the fact that the North Star actually 
went on board ship to New York, but was not landed ; the books 
of the shipping company prove this, The engine, North Star, is 
well-known and is ye f often — but it should be mentioned 
that it was the first of a long list of engines known on the Great 
Western as the ‘' Star Clase,” which were all built by R. Stephenson 
and Co,, and delivered at the dates given :— 





North Star .. oe December, 1837 
Morning Star ae December, 1838 
Evening Star is July, 18389 

Dog Star .. - September, 1839 
Polar Star .. es July, 1840 

Red Star Lt a : August, 1840 
Lode a ie January, 1841 
Rising Star .. i. March, 1841 
Bright Star .. April, 1841 
Shooting Star August, 1841 
Western Star November, 1841 
Royal Star .. November, 1841 


Tao illustration of Harrison’s en ine, 355, i i 
z t on of page 355, is the one given 
in ths specification in 1836, but it does not represent either of the 
perce as exactly constracted in 1838, I have the diagrams of the 

aunderer and Hurricane, which were given to me by Mr. Harrison, 
— diagrams are preserved at the South Kensington 

Saveral correspondents appear to take great interest in the re- 
markable engines built on Me. Ne Phase te lan, but from a practical 
point of view they were failures. The 


urricane did make one 
fast experimental ron, but the Thunderer broke down oa 


The length of this letter necessitates that I should reserve to a 
fcture letter further details and photographs in my porsessior. 
CLEMENT E, STRETTON, 
Saxe-Coburg House, Leicester, October 12th. 





Sin,—It seems pretty certain, from the facts which have lataly 
been brought to light, that the Great Western Railway possessed 
in its earliest years an abnormal number of nearly useless engines. 
Naturally, at that time it was not an uncommon experience to find 
that engines, new from the makers and embodying some supposed 
improvement, were very unsatisfactory. They could often, how- 
ever, be made serviceable by altering some badly proportioned 
feature ; but the defective Great Westera engines did not even 
possess this merit. Many of them were hopelessly and irreme- 
diably bad, Their heating surface, too smallat first, would not allow 
of larger cylinders being put in ; smaller driving-wheels, if really 
suited to the original boiler and cylinder power, would have 
required slowerspeeds, Some had but ninety-tix boiler tubes 9ft. 
in length, and cylinders only 14 by 16 to work 8ft. wheels, No 
doubt Brunel left the designs to the makers, which he hardly 
would have done if competent to draw them himself, but he 
sanctioned them, and the blame for the failure of so many engines 
apparently belongs to him. H9 seems to have had no clear idea as 
to what he wanted or how to obtain it. Out of twenty-three 
passenger engines, which according to Whishaw’s list were put on 
the line down to the end of 1839, eleven could do very little work. 
They comprised the Hurricane and Thunderer, absurdities with 
separate engine and boiler carriages, three 8-footers by Tayleur 
—Apollo, Neptune, and Venus—with 14in. cylinders, and 510 
square feet heating surface in all ; and six engines by Mather, 
Dixon and Co.—Premier, Ariel, Ajax, Planet, Mercury, and Mars 
—with a proportion of stroke to wheel of 1 to 54. It is rather 
curious that in the series of twenty-five experiments carried out on 
the Great Western Railway by Whishaw between June 4tb, 1838, 
and March 7th, 1840, only one of these eleven engines was used 
alone. This was the Planet, which on December 13th, 1839, 
workad a train weighing only 35 tons from Twyford to Paddington. 
The distance is 30? miles, slightly falling most of the way. Although 
three stops, occupying 10} minutes, were made, which ought to 
have helped the boiler a bit, an average speed of 254 miles an hour, 
with a maximum of 357, was the best work the engine did. 

Of the remaining twelve engines, three other 8-footers by 
Tayleur—Valcan, lus, and Bacchus—having cylinders 14 by 16, 
and 587 square fest total heating surface, were miserably 
inefficient. They were used in nine at least of the experiments 
just named, with the brilliant result that loads averaging 22} tons 
were taken at 23°4 miles an hour. As they weighed, with their 
tenders, in ranning order, about 26 tons, they actually did not draw 
a load equal to their own weight. During the trials in question, 
all of which were made on the nearly level line between London 
and Twyford, the fastest running done by any of the three was 
50 miles an honr with 17? tons train. Turned into a tank, Vulcan 
crawled about for a long while, but it was almost impossible to get 
up a good speed with it, and maintain it, unless the engine was 
virtually ‘‘ light.” 

Asa contrast to these wretched examples of what the much- 
vaunted broad-gauge was able to do, Bary’s four-wheeled engines 
on the London and Birmingham, weighing about 11 tons, against 
18 tons or so on the Great Western, worked with great regularity 
and success. The passenger trains averaged 42 tons in weight, 
taken at 30 miles an hour, exclusive of stops, and the engines 
could take 57 tons unassisted over a less easy line than the Great 
Western. They cost £1250 apiece against £2000 on the broad- 
gauge—with tenders ia both cases. They did what they were 
built to do, and for power in proportion to their weight have seldom 
been equalled. 





















































Of the earliest Great Western engines the best apparently 
were those built by Robert Stephenson and Co. This is just what 
one would expect, for no firm of engine builders had so at 
experience. It was especially shown in the comparatively large 
heating surface, averaging, fire-box included, 712 square feet in 
two 16in. engines, and 638 square feet in two others with 15in. 
cylinders. Six trials or observations made with the North Star, 
Morning Star, and Evening Star, of Stephensons’ build, showed 
that average loads of 43°8 tons were moved at 27°6 miles an hour 
—nothing wonderfu), but much better than the Vulcan class, 
The Morning Star had 6ft. 6in. driving-wheels ;~the other two, 7ft. 
The North Star was illustrated in THE ENGINEER of May 27th, 
1892; it remained at work until 1870, and, asthe ‘‘ No. 1” engine 
of the G.W.R., has been preserved as a relic cf old days in the 
shops at Swindon. The working drawings, however, give more 
heating surface than Whishaw does. 

Subjoined is a drawing of one of three engines furnished by 
Messre. Sharp, Roberts, and Co., of Manchester, to the Great 
Western in 1838. These—the Lion, Atlas, and Eagle—were also 
pretty good engines, as times went, Full particulars cf them 
were given by Mr. Littlejohn in THE ENGINEER of September 13th. 
In two respects the makers’ drawings differ from Whishaw’s table of 
dimensions, but are more likely to beright. He gives the sizo of the 
carrying wheels as 3ft, Gin. instead of 4ft., and 112 tubes instead of 
131. The latter number would give 500 square feet of heating sur- 
face, the fire-box having 51ft. more—none too much altogether, but 
with cylinders 14in. by 18in. and a 6ft. wheel, compatible with mode- 
rate efficiency. Five experiments of Whishaw’s with these three 
engines give as result 42°7 tons carried at an average speed of 
26°4 miles an hour; a slightly less favourable result than the 
North Star class. It must not be assumed that these trials, 
which were conducted with great care and at different times of 
the year, necessarily represent the best work of which any of the 
engines tried were capable, but they show what they had to do in 
the ordinary conduct of the traffic, and how they did it. As 
similar trials were carried out by Whishaw on many other lines at 
the same period, he must have acquired considerable skill in such 
work, and the resulte undoubtedly constitute one of the most 
valuable records of the ordinary day-by-day performances of the 
engines of 1837-40, W. B, Parry, 
London, 8.W., October 12th. 





S1r,—I have read the article on this subject in your issue of 
11th inst. I quite agree with you that it is extremely difficult to 
obtain accurate information as to the early history of the loco- 


saying this I, like you, do not impeach the truthfulness or honesty 
of those who make statements from memory, I contend, however, 
that the very best proofs of the existence or non-existence of any 
particular locomotive or of its construction, are the drawings and 
records of the railway company for which such engines were, 
or are said to have been built, and the drawings, details, and 
books of the makers, Now, with regard to the alleged 10ft, 
wheel engines—other, of course, than the Harricane, the exist- 
ence of which is clearly proved, and which has never been doubted, 
There are no records, drawings, or apy trace whatever of the 
existence cf such engines. The drawings of the Ajax, one of the 
engines alleged to have had 10ft. wheels, show clearly that the 
driving-wheels were 8ft. in diameter, and it has been stated more 
than once that Mr. Dean himself explained the reports as to there 
being other 10ft. wheel engines from the fact that the Hurricane 
had nicknames—among cthers that of Grasshopper. Much the 
same reasoning may be applied to the alleged geared-up engines. 
The drawings of the Haigh Foundry engines, Snake and Viper, 
prove that they were not geared up, and the Haigh Foundry 
Company did not supply to the Great Western Railway more than 
two engines in 1838, 

I differ from you entiraly in accepting Sir Daniel Gooch’s diaries 
as being absolutely correct. They are not free from errors, I 
could give many instances, but two will suffice. These diaries 
state that the first of Sir Daniel Gooch’s celebrated eight-wheeled 
8ft. driving wheel engines was called Great Britain. jis was not 
the fact. The engine was called Great Western. It is also stated 
in the diaries—and that in the passage quoted by you—that 
Messrs. Sharp, Roberts, and Co, built two engines for the Great 
Western Railway in 1838, As a matter of fact Meesrs. Sharp, 
Roberts, and Co. built three engines—Lion, Atlas, and Eagle—for 
the Great Western Railway in 1838, 
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The diaries—page 1—are dated December, 1867, and appear 
not to have been written upat the time—at least not the early part 
cf them—but to have been filled up at a later date from memory, 
the very point to which you make objection at the commencement. 
When it becomes a question of old drawings of 1837 and 1838 
versus diaries of 1867, there can be, I should think, but one opinion 
as to which is most to berelied on. The same reasoning applies to 
statements made in 1845 concerning engines of 1838. Drawings 
of Messrs, Mather, Dixon, and Co.’s engines were at Chicago. 
They show the driving-wheels of the engines in dispute to be 8ft. 
in diameter. Are we to accept these drawings made in 1838, or 
statements made in 1845? Sir Daniel Gooch in his list gives no 
10ft.-wheel engines. Whishaw in 1840 gives a list, very closely 
agreeing with the official list. I have the names of every passenger 
engine on the Great Western Railway from 1837 to 1842. If names 
and dates are given, the engines can be traced. There is no trace 
whatever of any other 10ft.-wheel engine than the Hurricane. Let 
those who claim two more such engines produce the drawings, or 
say where these drawings are, 

That there were no other geared up engines built for the Great 
Western Railway than the Thunderer is, I think, even if anything 
more clear than that cf the 10ft. wheel engines. There is abso- 
lutely no trace whatever—not even statements from memory—as 
to such engines. As I said before when referring to the 10ft. 
wheel engines, let those who maintain that there were such engines 
produce their drawings. Apart from these two questions, I may 
point out to your readers that the article in your last issue in no 
way calls in question the list of locomotives given on page 239— 
September 6th, 1895—nor does it inany way question the accuracy 
of the dimensions and details given from time to time. I am 
pleased to see the engraving of Vulcan—rebuilt—in your issue of 
11th inst., but the original drawing of the Vulcan as preserved by 
the Vulcan Foundry Company would be of even greater interest. 
I send you for inspection a blue print of the Haigh Foundry 
engines. On examining it you cannot fail to see that the engines 
were not geared up, and that I have accurately described them, 
The list of engines dated 1868 show these engines as being then 
at work but converted to tank enginer. 

27, Bank-street, Dundee, 

October 14th, 


LEEDS TRAMWAYS, 


Str,—I note from this morning’s papers that the Town Council 
have decided to adopt electricity for the future working of the 
tramways. This decision, I apprehend, is based on the report of 
the city engineer, who certainly bas made out a very gocd case 
for electricity ; but I venture to predict that his figures as to the 
working of this system will be falsified in years to come, and from 
what I know of the cable the people of Leeds will wish they had 
given it a trial, on some roads at least. 

I have no time to go into the various points brought forward by 
the city engineer. He might, without going too far, have enume- 
rated the advantages which the cable possesses, such, for instance, 
as its smooth working in all sorts of weather, when with hilly roads 
covered with snow and slush, no other system could possibly do so 
well. Leeds, I feel sure, will some day regret this step, and it is 
to be hoped other towns who are considering the matter will not 
be led into the same error. Moror. 
Hull, October 16th, 





D. H. LittLesoun, 


THE NEW ADMIRALTY BUILDINGS. 


Srr,—At last the new buildings at Spring-gardens approach 
completion, and already some of the officials, notably those of the 
steam department, are in occupation, but theyare established on the 
fifth floor and—can it be believed /—there are no elevators. The 
stupidity of mankind is almost inconceivable, 

London, October 11th, OvT-OF-BREATH, 


(For continuation of Letters see page 396) 








City AND GUILDS TECHNICAL COLLEGE, FINSBURY.—A special 
course of four lectures on the ‘“ a of Thermodynamics,” 
and their es in engineering, will be delivered by Professor 
Jobr Perry, M.E., D.Sc., F.R.S., on alternate Thursday evenings, 
from 7.30 to 9 o’clock, commencing on Thursday, October 24th. 
Students are sup d to be already possessed of some knowledge 
of heat and thermodynamics, and also of the differential calculus, 
(1) October 24th: How we calculate exactly the heat and work 
changes when any changes of volume pressure or temperature 
occur in stuff subjected only to fluid pressure. (2) November 7th : 
The first and second laws of thermodynamics. (3) November 21st : 
Application to air engines, and especially to gas engines ; 





ication to the steam engine. One or more additional lectures 








its first trip, and neither engine ever conveyed a enge! i 
r train ; 
the engines were rebuilt and altered, but stall thy our ~ better. 


motive. I also with the statement that memory, esp:cially 
after the lapse of half a century, is not very trustworthy. In 


also to 
a, exhausters and refrigerators. (4) December 5th: 
App’ 
may be necessary, and if so the dates will be anrounced later. 
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TO CORRESPONDENTS. 
Registered Telegraphic a NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary w inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination No notice can be taken of communications which do not 

—_ with these instructions. 

¢ cannot undertake to return drawings or manuscrepts; we must there- 
fore r ts to keep copies 

*,* All letters intended for insertion in THe SNGINSER, or contamning 

ions. be accompanied by the name and address of the writer, 
not necessarily for publication but as a proof of good faith. No notice 
whatever can be taken of icati 

J. W.—Any elementary text-book on heat will give you the answer to your 
questions, under the head of specific heat. 

ENGINEER'S ASSISTAN’. -The Factory Act applies to wks such as yours. 
You wilt do well to procur- ac py of the Act and master its contents. Tae 
local tnspector under the Factory Acts wi | give you sull information on all 
pointe, 

G. W.—It is impossible to give a general answer, because the conditions vory 
somuch, If the engine runs at a high speex more lead is required than will 
suffice with a slow running engine. In the sume way th< high-speed engine 
must have very little inside lap. In your case for a plain slide valve you 
cannot cut off much sooner than at Jive-eighths of the stroke. You can, of 
course, if wou like, cut off at half stroke, but you will need a good deal of 
lap on your vulve Five-eignths of the stroke is a very common proportion 
in portavle and other small simple engines. 





BOOK ON ROCK DRILLS AND BORING MACHINES. 
(To the EBd.tor of The Engineer.) 

Srr,—Will you a'low me to ask in your columns where I can obtain a 
book with the instructions aud particulars of the working of rock drills 
or boring machines by different makers ? A F. 

Millom, October 14th. 
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ADVERTISEMENTS 
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charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. 
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r going to press early with a ion ition, 
ALTERATIONS to standing advertisements should arrive not 
r Three o'clock on Wednesday afternoon in each week. 
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MEETINGS NEXT WEEK. 

INSTITUTION OF MECHANICAL EnGInEERS.—Wednesday and Thursday, 
October 23rd and 24th, at the Royal United Service Institution, at 
7.80 p.m. Papers: “The Electric Lighting of Edinburgh,” by Henry 
R. J. Burstall, of London. ‘‘ Report on the Lille Experiments upon the 
Efficiency of Ropes and Belts for the Transmission of Power,” translated 
by Professor David 8. Capper, of London. ‘Observations on the Lille 
Experiments upon the Efficiency of Ropes and Belts for the Transmission 
of Power,” by Professor David 8. Capper, of London. 

Hv. anv District InstituTION oF ENGINEERS AND Naval ARCHI- 
TECTs.- Monday, October 2'st, at 8 p.m. Paper: ‘‘ Inquiries, Tenders, 
Dag ago and Contracts for Steamships and their Machinery,” by 

r. F. H. Pearson. 
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SELF-PROPELLED ROAD CARRIAGES AT TUNBRIDGE WELLS. 


On Tuesday a very great concourse of people assembled 
in the Agricultural Show ground at Tunbridge Wells, to 
see the only self-propelled road carriages at present in 
England. No doubt large numbers went simply because 
the exhibition supplied a pleasant way of spending an 
afternoon to the persons who visit Tunbridge Wells for 
health or holiday. But that a very real and widespread 
interest is taken in the development of automatic loco- 
motion on common roads was proved by the presence of 
a multitude of engineers from all parts of England. We 
cannot, indeed, call to mind any recent gathering at which 
so many engineers or representatives of great engineer- 
ing firms, were present, and a noteworthy circumstance 
of the meeting was the perfect harmony of opinion mani- 
fested. It was granted without a dissentient voice that 
the country is on the eve of the development of a new and 
most important industry. With one consent it was held 
that it would be impossible for Parliament to pass a more 
useful Act than one abrogating the absurd restrictions on 
mechanical locomotion now in force. In fact, it is not 
too much to say that the general conviction seemed to be 
that great as the trade in cycles has become, it will pro- 
bably be a small affsir in comparison with that in 
mechanically-propelled vehicles. We are disposed to 
think that the voice of public opinion may become so 
strong that, whether they are repealed or not, the existing 
Locomotives Acts will become a dead letter. 

The exhibition after all was but small. Three principal 
vehicles were shown, all of which have been illustrated 
in our pages. The first was a vis-d-vis built by Messrs. 
Peugeot, of Paris, the property of Sir David Salomons. 
The weight of this pretty vehicle is 13cwt. It will run 
180 to 200 miles without taking in a fresh supply of 
petroleum spirit. The second was a carriage by Messrs. 
Panhard and Levassor, of Paris, the property of the Hon. 
Evelyn Ellis, one of the type that took a prize last year 
in the Paris-Bordeaux race. This carriage has already 
done a good deal of road work in England, but no one 
has attempted to bring the law to bear against its 
owner. This is almost to be regretted, as no test case 
has yet been heard. The third was a steam car- 
riage attached toalandau. This was exhibited by Messrs. 
De Dion and Bouton, of Paris. There was besides a very 
neat and ingenious tricycle by Messrs. De Dion and 
Bouton. All these vehicles were run about on the turf, 
on the side of a gentle hill. The resistance was at all 
times great, for the turf was soft and wet, and uphill the 
the engines were severely taxed. After a couple of 
hours spent in various evoluticns and the examination of 
the carriages, the meeting broke up, and Sir David 
Salomons took his carriage, followed by the steam vehicle 
of Messrs. De Dion and Bouton, out on the road to Tun- 
bridge Wells, distant about half-a-mile. The footway on 
either side was densely crowded, and the roadway was 
thronged with vehicles. The self-propelled carriages ran 
nearly into Tunbridge Wells, then turned and ran back 
again, amid the cheers of the spectators. Not a single 
horse manifested the slightest alarm; they appeared to 
pay no more attention to the self-propelled vehicle than 
they did to the regulation Tunbridge Wells fly. In every 
way the exhibition was a success, and we have no doubt 
that Sir David Salomons has done excellent service in 
getting it up. 

We take it for granted that we shall be asked to express 
an opinion on the merits of the various vehicles shown. 
For obvious reasons, however, we must decline to 
make any comparisons. The individual merits and 
demerits of each machine must remain undealt with 
by us. But we hold ourselves free to speak of them 
as types, and we do not think that any doubt was 
felt by English engineers that good as the carriages 
were, it is quite possible to produce something 
much better. Possibly some day there may arise in the 
land another Buckle, who will do for engineers all over 
the world wha: Buckle has done for nations, and show, 
as he did, that certain beliefs, polities, and practices are 
the inevitable concomitant of the influences of climate, 
landscape, and natural phenomena. In some such way 
it may be possible to account for the mechanical pecu- 
liarities so dear to French, so unacceptable to English, 
engineers. Why, for example, should a French locomo- 
tive be so very much unlike an English locomotive? The 
carriages shown at Tunbridge Wells were in many re- 
spects built without regard to the conditions which would 
govern an Englishman in selecting a design. Thus, 
for example, the two petroleum vehicles were both 
driven by Daimler motors, with vertical cylinders. 
The result is, as was to be expected, a most distress- 
ing vibration. This is specially noticeable when the 
vehicles are standing, the engines running the while at 
full speed. In the Peugeot carriage the engine is under 
the hind seat, in the Panhard and Levassor carriage it is 
over the front wheels, and the vibration is much less per- 
ceptible. Both vehicles use light petroleum spirit. 





Whether the use of this dangerous liquid will be tolerated 
in this country remains an open question; time will show. 
Its use has much to recommend it, and the Daimler 
engine in Mr. Ellis’s carriage ran beautifully, with very 
little noise. It is to be regretted, perhaps, that the 
‘* Steam Horse” of Messrs. de Dion and Bouton was 
shown. It was, we understand, one of the first made by 
the inventors, and has since been much improved upon. 
It probably weighed two tons, and was quite out of place 
hauling a pleasure carriage; besides this, it was noisy, 
emitted clouds of exhaust steam under the carriage, and 
left behind it a smell of burning coke, by no means free 
from sulphur, which was anything rather than pleasant. 
Such a vehicle gives not the least idea of what steam can 
be made to do in this direction when properly used. 
The general impression left on the minds of ourselves 
and most of the engineers who saw the carriages was that 
very little improvement can be effected in the vehicles as 
such. They were beautiful examples of the coach- 
makers’ art. Nothing can exceed, we think, the per- 
fection of the spring suspension of Sir David Salomons’ 
carriage. The wheels, and, indeed, every portion of both 
his and Mr. Ellis’s vehicles, leave nothing to be desired. 
It is in the motive power that improved designs are 
needed, and we are haypy in the belief that just now 
many Englishmen are doing what in them lies to beat in 
friendly rivalry the French engineers. It may not be 
uninteresting to mention in evidence of the probable 
demand that one engineer present held in his pocket an 
order for six self-propelled road carriages for one of our 
colonies. To whom this order was or will be given we 
are unable to say. 


THE BRITISH COAL INDUSTRY. 


THE most important speech which has been delivered 
this year on the coal trade was given by Mr. Emerson 
Bainbridge, M.P., in presiding at a meeting of the Ches- 
terfield and Midland Counties Institution of Engineers, 
held at Chesterfield last Saturday. Mr. Bainbndge is 
associated with a large number of colliery concerns, some 
of the larger being in process of opening up on the line of 
the new Lancashire, Derbyshire, and East Coast Railway, 
of which he is the chairman. No man is better acquainted 
with the precise condition of this gyeat industry, or in a 
better position to speak authoritatively upon it. In 
dealing with the developments of the coal inoustry during 
the last twenty years, the President pointed out that the 
Germans are now taking a large slice of the Baltic trade, 
although the full extent of that displacement has yet to 
be seen. English coal was further imperilled by foreign 
competition outside Europe. The English coalowners 
had a Far-Eastern question as well as politicians. Rich 
fields have been discovered, and these were certain to be 
developed by European enterprises, while the diligence 
and alertness of the Japanese people in working these 
undertakings must inevitably have a permanent effect in 
restricting the British export trade. Turning to wages, 
Mr. Bainbridge laid stress on the fact that in every 
country except the United States the cost of labour in 
the bringing of coal to bank was much lower than in 
England. This was due to two causes. Less money 
was paid in wages for a specified production of 
mineral, and longer hours were worked by foreign colliers 
for the lower wages. Taking the figures of the miners’ 
leaders, as given at the International Congress held last 
year, it would appear that the wages of colliers in Eng- 
land were 6s. per day, as compared with 3s. to 8s. 6d. in 
Germany and France, and 2s. 6d. to 2s, 8d. in Belgium 
and Austria. At the same time these continental coiliers 
worked longer hours than their British brethren. In this 
country the position of the labour question in mines was 
clearly set forth. ‘ In Northumberland,” said Mr. Bain- 
bridge, ‘‘ wages now stand at 7} per cent. higher than in 
1871; in Durham at 15 per cent. higher; in South Wales, 
12} per cent.; and in Scotland, on an average of about 
15 per cent. higher. In the Miners’ Fedevation district 
the wages, with a few exceptions, are 30 per cent. over 
the standard price, and will remain so until the end of 
June, 1896.” Now how do these varying conditions work 
out with regard to the collier? Mr. Bainbridge tells us 
in the Midlands three and a-half days per week are 
being worked at 6s. per day ; this gives 21s., to which add 
30 per cent., 6s. 4d., and you get a weekly wage of 
27s.4d. In the North of England and in Wales five days 
are being worked per week at 6s., add 15 per cent., 
4s. 6d., and the weekly wage is 34s. 6d. Practically the 
outcome is plain. The Midland miner, even with his 30 
per cent. advance, is making 7s. 2d. per week less money 
than his co)league in the North, who has only 15 per cent. 
advance. Mr. Bainbridge contends, therefore, as regards 
the miners themselves the solution of the difficulty of 
1893 was unwise and against their interests. Whatever 
the miners may have to say on the subject, it is evident 
that the Midland coalowner labours under a distinct 
difficulty. That is working out in more ways than one. 
As the coalowner has done all he can in the way of im- 
proved machinery to bring coal cheaply to bank, and can 
get no assistance from the miner in reducing the cost 
of output, he is obliged now to take another dis- 
tinct step. Forty new collieries are being sunk and 
opened out, and in all these the one leading purpose 
aimed at is to secure a vast output, the proprietors 
being shut up to the conviction that it is only possible to 
hold their own by keeping down the cost of production. 
They seek to do it by spreading the cost over an enormous 
tonnage. This, of course, has the effect of crushing out 
the small competitors. As has already been pointed out 
in THE EnatneeEr, the coal industry has been added 
to the long list in which this is the day of the great pro- 
ducer. The supply of coal is being more and more con- 
centrated in a few hands, and although there is no present 
likelihood of a syndicate, such as exists in Westphalia and 
the Rhine, the number of “mineowners who control this 
essential commodity is getting smaller and smaller. Mr. 
Bainbridge attributes the new position to a complete 
reversal of old ideas as to wages. Formerly it was 
admitted as a fundamental axiom that the rate of wages 
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in an industry must depend upon the amount obtainable 
for the commodity. That axiom has gone to the wall in 
favour of the new doctrine that wages should fix prices. 
Mr. Bainbridge contends that this was the point on which 
the coal strike of 1893 turned. He does not tell us what 
the answer of the miners, through their leaders, was to 
their masters’ presentment of depressed trade requiring 
relief in remuneration. The colliers’ attitude was cry- 
stallised in two words—‘ No reduction!” They said, 
in effect—If we cannot prevent you coalowners parting 
with your product for a price which does not pay you, we 
at least can refuse to help you in that foolish course by 
selling our labour at less than it is worth. 

The conclusion of the whole matter seems to be that 
there are only three ways out of the difficulty. These will 
have to be considered almost immediately. The Rosebery 
arrangement has yet nine months to live, but the future 
conditions of coal working will have to be settled long 
before June. Mr. Bainbridge points to the syndicate 
which has been established in the coalfields of West- 
phalia and the Rhine, where some 180 collieries are in a 
gigantic ‘“‘combine” which has entirely crushed com- 
pstition. The sale of coal is controlled by a managing 
body, and where collieries cannot be advantageously 
worked they are closed and the owners compensated out 
of a common fund. It is not likely that anything of this 
kind could be permanently established in this country. 
The English feeling is strongly against “‘ corners” in any 
commodity that is essential to the general welfare. 
Another way is by the working of collieries as co-operative 
societies, and former trials in this direction have not 
been promising. The Yorkshire miners tried their 
hands in the Shirland Colliery, and the experiment 
has not been repeated. The third and last course 
is our old friend the sliding scale. It strikes calm 
onlookers as somewhat marvellous that the Gordian knot 
cannot be cut in this clean and easy fashion. In the iron 
trade of South Staffordshire wages move up and down 
according to the values of iron. Iron is worked side by 
side with coal. What is to prevent a system which 
operates automatically and equitably in the one trade 
not being equally applicable to the other? Trustworthy 
men, commanding the confidence of both employers and 
employed, have been found in iron. Surely, in the great 
coal industry there could be found equally trustworthy 
men on whom mineowners and miners could both depend. 
In any view of it the principals of both sides, masters 
and men, should courageously face the situation. There 
is time now to look at the whole question fully and fairly. 
We cannot have another repetition of the coal war of 
1893, which was little short of an outrage upon our 
civilisation, and involved the whole country in an unpre- 
cedented calamity, the effects of which have not yet 
passed away. 


THE RIVALRY OF THE UNITED STATES. 


ALL our readers are aware that trade has been ex- 
tremely active in the United States for some months. 
The mercantile position of that country presents, how- 
ever, certain startling anomalies, which are enough to 
make the most earnest-minded political economist doubt 
the soundness of his science. Thus for example, the 
country has been perplexed by two contending factions, 
one crying aloud for free silver money, and the other 
denouncing free silver money as a delusion and a snare. 
Furthermore, gold has been leaving the country at a rate 
wkich has created, if not panic, serious apprehension, 
and very remarkable expedients have been adopted by the 
American Government to keep gold in the country. 
Such currency conditions are most unfavourable it may 
be assumed, to the development of industries or the pro- 
gress of trade. Furthermore, corn has fallen in value, 
and extraordinarily gloomy reports of the condition of the 
Western farmer reach the coast, where, however, they excite 
little interest, and thence travel across the Atlantic to 
this country, where they are received with grim satisfac- 
tion by the Finglish farmer whom the prairie settler has 
done so much to ruin. Yet in spite of all this, we hear 
that the statistics of American trade for the past eight 
months have taken every one by surprise, and no ese 8 
The highest value of United States exports heretofore 
reached in one year has been about 184,000,000 of dollars, 
or say, £36,800,000. Apparently these figures refer to 
manufactured goods only, and not to corn. Should trade 
continue to flourish as it has done for the last eight months, 
then the year’s exports will represent 228,600,000 dols., 
or £45,720,000. The most remarkable gains are those 
made by woollen manufactures, chemicals, machinery, 
and refined mineral oils. For the eight months of this 
year the gain in exported agricultural implements was 
over 500,000 dols., in chemicals over 680,000, in machi- 
nery over 1,100,000, and in refined oils nearly eight 
millions. But perhaps the most remarkable fact of all 
is that, according to the New York Herald, the value 
of the exports will have exceeded that of the imports to 
the extent of 17,000,000 of dollars by the end of the year. 
On many occasions discussions have taken place in our 
correspondence columns on the fact—if it be a fact— that 
all civilised countries, with a most insignificant exception, 
import commodities of all kinds to a value about twice 
that of their exports. No quite satisfactory explanation 
of this has ever been given, and it is worth while to state 
the nature of the problem. Four principal nations—say, 
England, France, Germany, and Belgium—trade with 
each other. Let us call them A, B,C, and D. For the 
sake of simplifying matters, we shall assume that their 
transactions are equal, and we shall further take im- 
aginary sums. A imports goods to the value of 
200 millions sterling from B, C, and D, and exports 
goods to the value of 100 millions. The same statement 
holds good of all four. Thus, then, the import trade of the 
four represents a value of 800 millions sterling, and the 
export trade 400 millions. How is the balance struck at 
the end of the year? Onur readers must not buoy them- 
selves up with the hope that we are going to give them 


.| portable engines with Canada because of the tariffs, but 


exporting faster than they are importing. Now if a 
country can get on and thrive while it is buying each 
year twice as much as its exports can pay for, it seems 
to be clear that a country exporting to a value much 
greater than that of its purchases must be amazingly 
prosperous. We shall not stop to ask how the United 
States exports are being paid for; apparently not with 
commodities, apparently not with gold. That point also 
may be left for political economists to wrangle about. 
The position in the United States presents us with a 
practical question of much more interest and importance. 
Has the long threatened day at last arrived? Are the 
United States about to become serious competitors of 
Great Britain in foreign markets ? 

The New York Herald, one of the few really first-class 
journals of the New World, commenting on the trade 
returns given above, says:—‘'A new era has evidently 
dawned upon American manufactures. Every effort 
should now be made by Americans to sell their products 
abroad.” These aré pregnant words. They deserve to 
be taken to heart in this country. For let us con- 
sider what the American manufacturer, and trader, 
and salesman are. Let us picture what their in- 
fluence and power may become. Let us bear in 
mind that if prosperity attends the efforts of the manu- 
facturer under the shelter of Protection, he will be able 
to dispose of his surplus products in other countries at 
less than he could sell them for at home. But this is not 
all. We have not the least intention of asserting that an 
American manufacturer or his salesmen or travellers or 
agents are not honest. But, without in any way impugn- 
ing the virtues of the country and its people, we may say 
that it is a matter of common knowledge that the United 
States standard of commercial morality is not the British 
standard. No doubtitisavery good one, yet a man can 
comply with it and still do things and say things which an 
Englishman could not or would not door say. Now, given 
two nations, known rivals, and it is easy enough to see 
that a very small difference in matters of conscience may 
make a very large difference in matters of trade. The 
nation with the highest standard is handicapped. The 
old proverb says that ‘‘ honesty is the best policy,” but 
then the proverb is far too crude to apply to such a case 
as that which we are considering. Asa matter of fact, the 
salesmen of both nations may be honest, only one is a 
little more honest than the other, and the more honest of 
the two is likely to suffer at the hands of his rival. The 
Yankee is ‘‘ clever” and ‘‘sharp.”” The Englishman will 
do well to understand very clearly what these words 
mean, what the policy they define somewhat vaguely is. 

But it may be asked, what is the English trader to do? 
We reply, certainly not abate one jot of his honesty, but 
rather make it more apparent than ever to the whole 
world. Let trade be pushed by every legitimate means; 
but let the purchaser invariably get that which his pur- 
chase professes to be. We shall not say that in the long 
run honesty will win. If it does not win at once it will 
not win at all. The theory is that if an American sells 
rubbish, and undersells the Englishman, after a while the 
purchaser will find out the difference and will buy the 
good article. Nothing of the kind happens. The pur- 
chaser does not in many cases know that what he has 
bought is rubbish. In others, rubbish answers the purpose 
perfectly. Then the standard of rubbish varies; and 
having said this we come to the point on which of all 
others we wish to insist, and up to which we have endea- 
voured to lead our readers. It is that the cardinal 
weakness of the English manufacturer is that he 
will not sell what other people want to buy. He 
sets up his standard of rubbish, and he sticks to it. 
Take a case. In Canada a type of portable engine 
is used which has little or nothing in common with 
the English portable. The English manufacturer calls 
it rubbish, but those who have used both tell us that 
the Canadian type, far from being rubbish, is admirably 
suited to the somewhat peculiar conditions under which 
thrashing is carried on in Canada. Asa matter of fact, 
in this particular instance it matters nothing what the 
English maker thinks, because he cannot do a trade in 


the facts are no less useful to point our moral. 

Whether it is or is not true that the United States are 
going to be terrible rivals it is impossible to say. It 
must be remembered that, large as their export figures may 
seem, they are still very small as compared with those of 
Great Britain. But there is certainly danger ahead. A 
careful consideration of our own trade, past and present, 
is not comforting. It is better than it has been, but there 
was unlimited room for improvement. Our great shipping 
industries, for example, have been in a most unsatisfactory 
condition. Every week we publish long lists of ships 
launched ; but what is the profit of the builders? What 
have been the dividends of the great building companies 
on the Tyne or the Wear other than the Elswick firm ? 
What have been the declared dividends on the Clyde? 
Shipbuilding has almost left the Mersey. d now we 
have a big strike on. The United States threaten to build 
ships for the whole world—and not ships only, but loco- 
motives as well, and to roll rails for humanity in general. 
The potentialities of the country are enormous. So are 
ours. There are a dozen ways in which we can hold 
our own if we try; and, insisting on this point, we would 
ack our readers to take into careful consideration the 
following interesting question, a question which to not a 
few should be even exciting: Why is it that in every 
manufacturing centre certain firms are successful while 
others fail? We find one firm barely able to pay its way, 
while another, not a hundred yards off, is extending its 
premices, taking on more hands, and making money day 
by day and hour by hour. There is a reason for these 
things. The world is, after all, like a great trading 
centre. The nations are the firms; one succeeds and 
another fails, and the failures and the successes are due 
to much the same causes. Possibly if Messrs. Mandrill, 
Poppitt, and Co. were as able, as careful, as skilful, and 





the answer to this question. The exception to the rule 
has, however, come at last, and the United States are 








A study of the methods of successful traders is to be 
recommended. 





La 
ve 
RAILWAY ACTIVITY IN RUSSIA, 


WHILE makers of railway rolling stock and perman 
material are looking to China a the great’ market a 
future, it is somewhat surprising that they should Pay so 
little attention to the splendid openings now being offered for 
a large and profitable business with Russia. The past two or 
three years have seen quite a remarkable expansion of 
industrial activity in the dominions of the White Tsar, and 
mining and metallurgy have benefited to a special degree 
from the expenditure upon all descriptions of public works 
It is true that the policy of Russia is to become as self- 
contained as possible, but this is one of the reasons why 
British firms should hasten to build up a connection with 
that country while there is yet time. The iron and steel 
requirements are far in excess of what can be supplied by the 
home producers, and are certain to remain so for many years 
to come. In spite of the development that is taking place in 
the home industries, it is probable that of the material needed 
for the laying down of the numerous lines now projected 
nine-tenths will have to be purchased abroad, either in 
England, Germany, or France, and this will, no doubt, con- 
stitute an important factor in the general trade revival, as, 
indeed, it is already mainly responsible for the improvement 
which has taken place in Germany. The quantity of 
machinery, locomotives, portables, and other manufactures 
sent by that country into Russia has nearly tripled in two 
years. The English shipyards, and the French armour-plate 
mills, have also benefited from this re-awakening of Russian 
enterprise. Yet to this activity of foreign buying must be 
added the production of the various metallurgical establish- 
ments that are being set up in Russia, chiefly with the aid of 
French and Belgian capital. Several of the leading Belgian 
concerns are interested in works now in course of erection in 
the Donetz basin, notably in the formation of the Société 
Anonyme des Chantiers Navals Ateliers et Fonderies de 
Nicolaieff, which is to embark upcn the manufacture of rail- 
way material and ape stock, shipbuilding and engineering 
work generally. An order for 800 locomotives has also been 
taken by M. Philippe Bouhey, of Paris, upon the stipulation 
that the contract is to be carried out in Russia, and with this 
end in view the Société des Usines de Bouhey has decided 
upon the erection of a works at Kharkov. That these works 
will find plenty of contracts to keep them going is seen in ths 
numerous engineering undertakings which are to be put in 
hand shortly. An extension of railways has become impera- 
tive as the result of the enormous increase of traffic, which 
has been tripled in less than twelve months, owing to the 
general reduction of railway rates. Among the projects 
which have just received official sanction is one for the 
construction of a line direct from Kiev to Moscow by way of 
Kaluga and Malojaroslavetz, thus avoiding the detour by 
Koursk, Orel, and Tula. The opening of the line between 
Tikhoretsk and Tsaritzyn will connect the Volga with the 
Black Sea, and thus permit of the cereals from Southern 
Siberia, the Urals, Astrakan, and the Don, being sent direct 
by railway to the Black Sea, avoiding, in this way, the dan- 
gerous passage of the Sea of Azof. Of less importance, 
perhaps, from a commercial point of view, but possessing, 
certainly, a great strategical value, is the Transcaucasian rail- 
way, which will connect Viadikavkas with Kars. Other pro- 
jects now being considered by the Minister of Railways, 
include one for putting the Caucasian system in direct com- 
munication with Asia Minor. In Turkestan 6 line is being 
laid down in the direction of Marghelan, beyond Samarkand, 
and in Europe two great lines have been sanctioned, which 
cannot fail to be of enormous service to the northern part of 
the Empire. One of them, from Bologoe to Pskov, will 
traverse a vast region entirely lestitute of transport facilities, 
and will form a connection with the Pacific, by way of Riga, 
with the Volga basin. As with the southern line between 
Tikhoretsk and Tsaritzyn, it will open up the whole of the 
Ural region to European commerce. The other line from 
Perm to Kotlas is of still greater importance, since it will 
allow of the enormous surplus of wheat from Siberia being 
diverted to the Dwina, and consequently to Archangel, where 
it will be possible to ship it at such a price as to compete on 
very advantageous terms with wheat from other countries. 
These railways naturally entail a considerable amount of 
bridge and other engineering work. In Turkestan it has been 
found necessary to construct a metallic bridge across the 
Amou-Daris, at an estimated cost of £400,000. Its length 
will be 4500 metres. Turning to other works, the Governor 
of Eastern Siberia has decided upon utilising the river Lena, 
which enormous waterway is practically unknown beyond its 
own immediate precincts, and now an agreement has been 
entered into with a commercial company whereby a service 
of steamers will run on the Lena every summer between 
Tarassov and Yakutsk. Several important canal undertakings 
are also being put in hand, notably the cutting of the Isthmus 
of Perekop, in the Crimea, while it is now proposed to cut a 
large and deep canal between the Dnieper and the Dwina, to 
allow of an uninterrupted waterway from the Baltic to the 
Black Sea. All these undertakings, and a great many more 
of a like character, while certain to effect great changes in the 
economic position of Russia, are likely to have a very appre- 
ciable influence upon the metallurgical industries of Western 
Europe, and it is to be hoped that the English makers will 
show as much enterprise as their French and German com- 
petitors in securing a fair share of the business that will be 
given out during the next few years. 


THE NEW UNIONISM, 


THe new unionism has taken a still newer departure 
Prior to the crisis of 1893, when the memorable struggle 
between masters and men caused such a calamity to the 
country, the various miners’ unions, particularly those of 
Yorkshire and Derbyshire, had sudden and enormous acces- 
sions to their ranks. The men were admitted without ques- 
tion, the leaders in their innocence imagining that the 
outside men had in a moment become converted to the 
principles of trade unionism. They were mistaken. What 
the non-unionists saw were — organised bodies, with 
adequate funds for fighting in the inevitable struggle close 
upon them. There was more. Outside the union they had 
little hope of support except from the general public, and 
that, to put it bluntly, meant begging. There was no lack 
of begging during the strike, and bold begging, too. Had it 
not been for the injudicious help practically given to the 
unions by supporting their men, and thus saving the union 
funds, the rupture would have come to an end long before it 
did, and an immense amount of damage would have been 





as enterprising as Messrs. Crosshead, Cotter, and Co., 
they would make as much money and be as prosperous. 





saved to the country, as well as in keeping hundreds of 
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— 
innocent working men, who had nothing to do 
shonsans inning or ending of the trouble, out of work. 
The miners’ leaders are now quietly reviewing the situation, 
nd the result of their deliberations is to prevent the admis- 
an into their ranks of such miners, should another conflict 
occut In Derbyshire alone over 2000 men are stated to 
have yushed into the union in 1893 so as to receive the 
benefits. The numbers in Yorkshire were still greater. 
These men cannot be got out now they are inside, but the 
door is to be locked upon others who would follow their 
rudent example. The entrance fees are to be raised from 
i to 103., and “the benefits of the union,” which, being 
interpreted, means support from the pay-box, are not to be 
open to members until after the expiration of thirteen 
weeks from the day of entrance, This looks, from the union 
standpoint, & business-like and wary proposal, but it will be 
found that the course has been rather tardily taken. There 
are very few men outside the miners’ union. Life in some 
of the colliery districts was practically unlivable for those 
who did not come under the union banner. In the early 
stages of the new unionism non-unionists were literally 
poycotted. Unionists were admonished not to ride down the 
pit with them, go tomarket with them, or have any association 
whatever with such of their fellow-workersas had not subscribed 
to the official organisation. The policy acted all too well, 
for when the cloud did burst there was such a crowd of 
applicants for strike pay that the funds of the different 
associations were soon exhausted, in spite of all the generosity 
of the general public as well as of the mineowners them- 
selves. The very success of the new unionism, therefore, 
constituted its chief weakness. They had too many men to 
keep, and when the Rosebery conference was at length 
arranged they were as thankful as the masters for somebody 
to come between them aad separate them. In the diffarent 
districts the new system is being adopted without dissent, 
and there is no lack of evidence at various meetings now 
baing addressed by the miners’ leaders, that should any effort 
be made to upset the arrangement arrived at two years ago 
the whole forces of the miners’ union will be used to prevent 
it. The reply of the miners’ representatives to the masters’ 
statement —“‘ We canno: make our pits pay at the present 
rate of wages,” is simply this—‘‘If you please to give away 
your coal for what does not pay you, we are not going to 
give away our labour for less than we think it worth.” They 
demand, as they put it, a living wage, and thus share- 
holders, many of them widows, indigent gentlewomen who are 
as dependent upon dividends as the workers are upon wages, 
are told to look after themselves. It is not a magnanimous 
olicy, it is not even one for the benefit of the miners, for it 
crushing the small collieries out of the market, and accu- 
mulating all the business in the hands of a few large com- 
panies. Still, it is the policy to be worked up as the 
“ery” for the next conflict, just as ‘‘ No Reduction” was 
nailed to the mast in 1893, 


AMERICAN RAILROADS AND TRACKS. 


A report of the Illinois Bureau and Labour Statistics is 
now issued, which gives a mass of tabular information as to 
the real estate, the railroads, and other property in that 
State. Amongst other facts thus officially recorded there is 
one showing the “length of track” of railroad in each 
county of the Siate, the amount of landed estate owned by 
the railway companies, and the growth of both in a score of 
years. In Illinois it appears that there were in 1873 about 
6556 miles of railroad track, but by the year 1893 it had 
increased to 14,227 miles—the increase varying from 4 per 
cent. in one county up to 454 per cent. in Cook County. 
Similarly there was a large increase in the value of the 
lands owned by the railway companies in Illinois in many 
of the counties, but there had been so many sales of real estate 
that the value of the total owned by the railways seems to 
have decreased. Some interesting figures are also given, and 
the assessment value of the railway track in the several 
counties, the assessment per mile of the ‘main track,” 
varying from about £655 to £1800 per mile; whilst the 
“side, second, or turnout track” is valued lower. Then 
there are assessments for rolling stock, &c.; and thus the 
total assessment rises from about £1200 per mile up 
to £2000 per mile, the average being £1280 per mile. As 
the railway-owned land is much less than it was, it is not to 
be wondered at that the total assessment has decreased in 
the score of years we have already named. It is evident 
that there is in the facts we have quoted some value for 
purposes of comparison, but until there are figures for other 
parts on the same basis of computation, it is difficult to 
compare with any certainty of fairness. Obviously, too, the 
large ownership of lands by some of the American railway 
companies helps to prevent any effectual contrast, for the 
assessment must include the lands, and these are, in many 
instances, both in town lots and in mere rural districts, so that 
the values must diffar very widely. Still, the facts that are 
thus tabulated are of interest, and, as far as they go, they may 
be of value as showing how the local assessments press on 
different carrying industries, and how in the great State we 
have named the railways are becoming less land-owning 
companies, and increasing their rail mileage. 








AUSTRALIAN CoaL.—Great strides are being made in opening 
up Aastralian coal beds, Mr. R. Price Williams leaves England 
oa the 221d prox. to visit Australia for the eighth time in con- 
n3ction with railway matters and coal discoveries and workings, 
oa which he has been called upon to advise, 


TRADE AND BusiINgss ANNOUNCEMENTS.—Mr, Robert Cros- 
thwaite has given notica that he has removed from 153, Qaeen 
Victoria-strest, E.C., t> Efiagham House, Arundel-street, Strand. 
—Messrs. F.ockton, Tompkia, and Company, of Newhall Steel 
Works, Sheffisld, have arranged to place their London business 
under the charge of Mr. J. C. Ward, who has opened offices at 
52, Q1een Victoria-street, E.C., where inquiries and orders may be 
addresssd. — Mr, John Platt, of 97 to 103, Codar-street, New 
York, has been appointed by Messrs, John I. Thornycroft and Co., 
Chiswick, as their agent in the Uaited States, with the idea of 
introducing thoir well-known water-tube boiler into America, 


AckeRMAN’s ARMOUR Pratgs.—In the U.S, Army and Navy 
Register of Saptember 7th is an account of a test of a plate sub- 
jected to the treatment recommended by Lieut. Ackerman. The 
ems is reported to have been 7in. thick and to have received four 

lows from 6in, Carpenter projectiles, two fired with a striking 
velocity of 1856 foot-seconds, and two with 2100 foot-seconds, The 
greatest penetration is said to have been about 6in., and there was 
no cracking. If this statement is correct, even approximately, the 
rasult is a remarkable one, and Lieut. Ackerman is to be congratu- 
lated on it. Indeed, we cannot fail to hear more of it. The 
figures are evidently not accurate, seeing that while we are told as 
above that the | payee penetration was 6in., we learn further on 
that ‘the point and head of a Carpenter projectile” got through. 
Nothing is said as to whether the projectiles broke up, 


We pre- 
sume that they did not, but neither did the plates, 








THE SHIPBUILDING WAGES DISPUTE. 


AutHovGH the present dispute in regard to engi- 
neers’ wages began on the Clyde—and in connection 
with a large firm which, up till that time, had not 
been identified with the Employers’ Association — the 
agitation has spread, and the venue has shifted from the 
Clyde to Belfast. The engineers there are now on strike, 
and this extreme step draws upon Belfast workmen the 
responsibility of the whole situation, or at least of its con- 
tinuance in the present strained and most deplorable 
state. 

The employers in the Irish centre were ready from the 
first to combine with the Clyde employers in safeguard- 
ing their mutual interests, when the agitation threatened 
to be carried on in the Scottish centre in the form of a 
strike, and, naturally, since the scene of operations has 
changed to Belfast, and the coercive force implied in a 
strike been resorted to, the associated employers of the 
Clyde abide by their obligations to combine in resisting 
or in coping with this force. The fact that the Clyde 
workmen have shown a disposition to accept the com- 
promise made by the Employers’ Association of levelling 
up wages to 7d. per hour, while their Irish associated 
brethren have struck werk rather than be content with 
this, places the Clyde employers in the position of having 
to use somewhat harsh retaliating measures. An obli- 
gation of their alliance with the Belfast employers is 
generally understood to be a systematic and speedy dis- 
nmissal of all their own engineering workmen. ‘This, after 
all, is only analogous to the tactics and ‘systems of 
argument” so persistently employed by the workmen’s 
combinations. One thing seem3 certain; whatever may 
be the result of the present complication and partial dis- 
location as regards the workmen's interests, present 
events will leave the employers—not only of the Clyde 
and Belfast, but of other centres—more firmly banded 
together to resist unreasonable and inopportune demands. 

The employers of the Clyde have good reasons for 
regarding the Belfast strike as a determined attempt, 
not so much to secure a better wage, for in point of fact, 
the Belfast strikers have already received the rates 
agitated for on the Clyde, but to b-eak down the 
employers’ combination. It is not a mere local strike 
having the justification of a local inequality of wages 
rates. It has the official sanction and approval of the 
society’s executive in London, and it is through this 
high channel that operations are being conducted. The 
prolongation of the strike, therefore, so far as the 
employers are concerned, is a foregone conclusion. Other 
matters tend also to lengthen out the situation. The 
obligation which the Belfast employers are under to 
confer with those of the Clyde, and vice versd, is against 
any fresh proposal or movement being promptly sub- 
mitted and considered, and the same thing operates as 
between the workmen’s local officials and the head 
executive. 

From the general tenour of remarks made by Clyde 
employers in conversation with our representatives, it is 
amply evident that the Clyde associated employers regard 
the situation, and the strong combination it has been the 
means of bringing about, as affording an opportunity for a 
thorough settlement and proper understanding of many 
matters connected with wages which have long been a 
source of friction and trouble. For this reason, and to a 
large extent because they are safeguarded against the 
consequences of non-delivery of contracts by the strike 
and wages dispute clause, the present condition of things 
does not give them the concern that in some quarters 
might be thought. In spite of this, however, no im- 
partial looker-on can help feeling that the present state 
of matters is charged with consequences which both 
workmen and employers may have good reason to deplore. 
In forcing matters at present by the rough means of a 
strike—and one upon which a general lock-out apparently 
depends—tbe direct consequences will be distressing 
enough to the workmen and their dependents ; but by 
allowing mattera to proceed in this direction without 
using every effort at compromise and conciliation, em- 
ployers run the risk of permitting the general prosperity 
of the shipbuilding industry to be seriously impaired. 

The situation as regards the agitation for improved 
wages on the part of the boilermakers and iron ship- 
builders is practically one of satisfactory settlement on a 
‘ give-and-take ” principle. The employers consented to 
the modified demand of Mr. Knight's Society for an ad- 
vance of 5 per cent. on piece-work and 1s. per week on 
time work; but in place of January 1st as the date on 
which the increased rates should take effect, the employers 
said March 2nd. As an amendment on this, Mr. Knight’s 
Society say February 3rd, and it is very probable this 
happy mode of “ splitting the difference’ will meantime 
settle matters. This amicable adjustment of the one 
difficulty, however, is overshadowed and rendered of un- 
certain good by the other difficulty above referred to. It 
will not require a cessation of work on the part of the 
engineers and boilermakers of more than three weeks or 
so to deprive a very large number of boilermakers and 
iron shipbuilders of their occupation also. 

A letter which will doubtless have important bearing 
on the entire situation was sent yesterday, the 16th inst., 
to the general secretary of the Amalgamated Society of 
Engineers, London, signed by Mr. Biggart, Glasgow, on 
behalf of the Joint Committee of Glasgow and Greenock, 
and the engineering employers.. The letter refers to 
previous communications to the district secretary at 
Belfast and at Glasgow as official communications, and 
expresses inability to understand why these should not 
have been laid before the workmen’s executive council; it 
reiterates the intimation that the employers of Glasgow, 
Greenock, and Dundee districts are committed to joint 
action onthe recent demands. It states that the questions 
recently submitted by workmen’s society must be taken 
up as a whole, with representatives of workmen able to 
act for the Clyde and Belfast districts, and that if there 
be a conference it should bo in Glasgow, and the letter 











suggests Friday, 18th inst., at five o’clock, in Central 
Hotel. It concludes: “The Joint Committee, until every 
effort has been made on their part to arrive at a satis- 
factory settlement, are very unwilling that the state of 
matters now existing in Belfast should extend to other 
districts, but if no settlement is reached, or step toward 
that end initiated, the Committee will be unable any 
longer to stay such an untoward result.” It may be 
added that there was yesterday a very hopeful feeling 
here, both amongst workmen and employers, that present 
negotiations may prevent, or at least postpone, the lock- 
out which in a given event is supposed to be inevitable. 








THE HISTORY OF THE LATHE. 


Ir does not seem to have been noticed that a most impor- 
tant centenary, from an engineer’s point of view, has been 
allowed to pass by without remark. We allude to that of the 
invention of the slide rest by Maudslay in 1794, an invention 
which it is safe to say is one of the most important and 
epoch-marking steps in the world’s industrial history. 

Practically, all we know on the subject is to be found in 
Nasmyth’s “Essay on Tools,” in the third edition of 
Buchanan’s “ Millwork,” which appeared in 1841. . This 
contains a drawing supplied by Francis, one of the sons of 
Joseph Bramah, headed “‘ Bramah’s original slide tool, 1794.” 
It should be explained that Maudslay was in Bramah’s 
employ at that time. As might have b3en expacted, the 
appliance shown in the drawing diffars a good deal in appear- 
ance from the slide rests now in use, being composed of 
somewhat slender-looking superposed frames, which do not 
seem adapted for heavy cuts. This rest was stated to be in 
use at the date of the drawing. It would ba interesting to 
know the subsequent fate of this important relic, which 
should have found its way into our national collection, which 
again should ba in some places more readily accessible to 
engineers than is South Kensington. 

The invention was not patented, and it has been suggested 
that Maudslay derived the idea from the construction of some 
boring-mills, imported from Holland, at the Royal Arsenal, 
Woolwich, where he had served as a youth, and with which 
it is considered he must have been acquainted. However 
this may be, there can be no doubt of the importance of 
Maudslay’s invention, and of his having been the man for 
the hour, although, indeed, the slide principle did not at 
first spread so rapidly as might have been expected. 

A forerunner of the slide rest in the form of a guide for a 
hand-turning tool is, as is pointed out by Herr Fischer in a 
recent number of the Zeitschrift des Vereines Deutscher 
Ingenieure, to be found in Hulot’s memoir, “ L’Art du 
Tourneur,” in vol. xxiii. of Description des Arts et Metier, 
1775, in which, at page 375, we read :—“‘ Barre de Tour d’une 
nouvelle invention servant pour turner facilement des ouvrages 
parfaitment cylindriques.”” A guide bar of rectangular 
section fixed parallel to the axis of the lathe carries a slide 
adapted to be moved to and fro along its upper surface, and 
engaging by means of two projecting tongues with channels 
formed in the vertical side of the bar. Across the top of 
the slide is a groove for the tool, which is held down by a 
spring, and has an adjustable stop clamped on at the 
required point to limit its motion towards the work. The tool 
is to be moved to and fro by hand. This appears to have 
been the first application of the guide principle to the 
tools of turning lathes. Maudslay went considerably 
beyond this, in producing a compound slide and in giving 
motion to the parts thereof by means of screws, operated at 
first by hand, and afterwards automatically. The first 
account Herr Fischer has been able to discover of a self- 
acting slide rest is in one of the 1823 volumes of the 
Jahrbuch des Wiener Polytechnischen Institute. This con- 
tains a drawing clearly showing a slide rest, operated by a 
leading screw geared to the mandril. Maudslay, had, 
however, some years before this arranged his slide rest 
for a self-acting motion, as appears from a plate dated 
1815 in Dr. Rees’ “ Cyclopedia,” in which is shown gearing 
for connecting the screw of ‘he lower slide to the mandril ; 
change gearing with fixed centres, as well as the slotied 
radial arm or “banjo plate” arrangement, is described and 
shown for cutting screws differing in pitch to the screw of 
the slide. 

The lathe by Clement, described in the “ Transactions ” of 
the Society of Arts in 1828, shows some marked develop- 
ments. It is a brake lathe with a rudimentary form of back 
gear, overhead countershaft and automatic variation of the 
speed of the mandril for surfacing, by means of a pair of 
oppositely arranged conical rollers along which a driving bel 
is traversed ; @ self-acting movement can b3 imparted to the 
screw of the lower slide ; the bed and slide faces are flat. 

Fox, of Derby, about 1830, was using a rack and pinion 
arrangement for traversing the slide. In the German 
periodical referred to above attention is directed to full de- 
scriptions and drawings of lathes made by Fox for the Konig- 
liche Gewerbinstitute at Berlin, which are to be found in the 

Verhandlungen des Vereins zur Beforderung des Gewerb- 
fleisses for 1831 and 1832. The reference may be of value to 
the future historian of the subject. One of these lathes, a 
face lathe, has the mandril driven by a long train of gearing, 
any one of the shafts of which may carry the driving pulley. 
An endless chain working under the bed, and driven from 
the mandril by spur and worm gear, is used for traversing 
the slide in the screw-cutting lathe described as having been 
in use by Gallimores, of Sheffield, in ‘“‘ Manufactures in 
Metal,” 1833. Two of the spur wheels were to be changed 
to vary the pitch of the screw cut, the mandril is driven from 
a spindle at right angles to it carrying a stepped pulley and a 
bevel wheel adapted to engage either of the bevel wheels on 
the lathe spindle. Stepped pulleys grooved for catgut bands 
were in common use before that date. 

Whitworth’s first patent, in 1835, has the slide rest tra- 
versed by a leading screw fixed in the bed. It has back gear, 
open and crossed belt reversing gear, overhead countershaft 
and change gearing with the “‘ banjo plate.” 

The history of the steam engine as a locomotive, and for 
stationary and marine purposes, has been pretty fully dealt 
with in text-books, and by correspondence and otherwise in 
the columns of the engineering press, but considering their 
immense importance, and the pre-eminent position that 
English engineers have taken up in their origination and 
development, itis very remarkable how little has been done with 
reference to the history of lathes and other machine tools. 
There must be among our readers many whose minds are 
stored with valuable and interesting reminiscences on this 
subject, which if made public would form most important 
material for the history of the subject. 
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THE SOHO FOUNDRY. 
No, III. 

Tue works at Soho are built upon Jand of uneven sur- 
face, so that in many instances the shops are partially 
carried upon arches, some of which are bricked up at 
their entrances, and it is supposed that in these places 
machinery may be found to have been stowed away. It 
wag on one of the lower levels of the ground that William 
Murdoch erected the blowing plant—of which we give an 
illustration—shortly after the works were started, so that 
we are in a position to state that this machinery was doing 
duty before the termination of the last century, and, we 
believe, is the only remaining example of blowing 
cylinders constructed in the last century which is in 
working order at the present day, Smeaton having been 
the first to introduce plant of this kind, at the Carron 
Ironworks, about the year 1760. The locality was chosen 
for the advantage it provided in enabling Murdoch to carry 
the main blast trunk upon a level and free from bends, a 
desideratum whereby thorough drainage was secured. The 
blast pipes leading from the three open-bottomed cylinders 
may be seen in our sketch, connected at the upper part 
of the valve chambers, whence they pass behind the 
cylinders, and are connected just above the entablature, 
from which position the main trunk passes in a horizontal 
position into the forge, the wall of which is that on the 
right of our illustration, its ground level being somewhat 
above the gudgeon centre of the engine beam. 

It is said that Murdoch so much admired the appear- 
ance of this blowing plant, as well as its successful results, 
that before inviting James Watt to an inspection, he 
decided to invest it with an appearance of more than 
ordinary magnificence. and forthwith had both columns 
and entablatures coloured to represent white marble veined. 
Watt, however, was slow te appreciate such a combina- 
tion of the architectural and mechanical, and only signi- 
fied his appreciation by sending for a painter, and 
instructing him to ‘give that engine a coat of slate 
colour.”’ 

The plant, after continuously working for nearly 100 
years, 1s still in thorough working order, and, like most of 
the machines with which Soho is endowed, owes its 
preservation to the excellence of its original construction. 
Our sketch will give a very good general idea of the | 
arrangement. The blowing cylinders are single acting, | 
with inlet valves carried in boxes on the top cover, whilst | 
those for the passage of compressed air to the main trunk | 
are of the ‘‘D” pattern. Above the suction valve boxes | 
a regulating pipe was fitted some few years ago, which 
connects all cylinders, and by means of a cock the 
volume of the blast can be regulated tc suit the number 
of hearths using it. 

The diameter of the blowing cylinders is 40in., and the 
stroke 30in. It has been impossible to obtain any exact 















' information of the section of the main body of the pistons, 
but the method adopted for keeping them packed against 
the cylinder walls is unique. Two leather rings—repre- 

sented in black section of our sketch 

—form the packing, and by means 

of passages open to the compression 

side, air is admitted behind them 
to force them out and keep the 
piston tight. 

The crank shaft is 54in. diameter, 
in three lengths, and is carried in 
bearings having top and bottom 
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flanged brasses, with cranks 

WZ arranged for a ‘“round-about”’ 
NY motion, by the introduction of a 
S¥ drag link, its length being adjusted 


to make a difference of 130 
degrees between each crank. The 
blowing plant, as will be seen, is 
driven by a beam engine having a 
cylinder 23in. diameter and a cylin- 
drical valve worked from its under 
side. The connecting-rod is made 
of cast iron and is of cruciform 
section, the method of coupling 
it to the beam being that of a pair 
of links, as here represented. 4_- _- 

Of course the pressure at which this old engine was 
worked belonged to that with which our forefathers were 
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more particularly associated, viz., 10 lb. per square inch, 
and therefore we are prepared to accept the statement that 


| both steam and blowing engines have in the past cost | which so many are to be found here. The worm wheel is 
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Steam was supplied by two 


next to nothing for repairs. 
Cornish boilers, the dimensions of one being 5ft. by 18ft., 
with a flue of 30in., and the other being 6ft. by 15ft. Gin , 


with a flue of 86in. Located in the same engine-house is 
a large “Schiele” fan and a primitive horizontal engine, 
both of which were laid down about thirty years ago by 
the late Mr. Jas. Brown, perhaps with an idea that 
efficiency might be secured at even a lesser expenditure ; 
but it was speedily found to be of little service for heat- 
ing large forgings, and was soon abandoned in favour of 
the famous old blowing plant, which still goes on as 
before. Murdoch was always fully impressed with the 
value of the transmission of power by the use of com- 
pressed air, and at one time the pattern shop engine was 
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driven by pressure from these engines—and, by the way 

| it may be well to remind our readers that the trans- 
mission of packages through pneumatic tubes, now so 
universally used, was the invention of William Murdoch. 
Heavy face plate lathe—-Upon examination of our 
sketch it will not be a matter of surprise when we state 
that the lathes found at Soho are among the steadiest 
tools of their class we have ever met with. We refer 
especially to their universally massive construction—as, 
for instance, the main bed of the slide rest in our illus- 

| tration, which is no less than 14}in. deep, with a metal 
| thickness of 1}in. Our sketch is made from one of those 
early examples in which worm gearing is used, and of 
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geared with wood of 2in. pitch, having a length of tooth 
of 6in. and a double worm of 13in. diameter. Both James 
Watt and William Murdoch seem to have had a special 
fondness for worm gearing, and, from what we have seen, 
it was introduced wherever it could properly take the 
place of gearing of an ordinary nature. Slide-rest 
motions are obtained, as will be seen, from the mandril, 


through a small overhead shaft, and the thrust of the, 


mandril is taken by a strong set-screw carried upon a 
bracket, cast upon the tail block of the headstock ; whilst 
the perfection of finish in the smaller details, as well as 
their symmetrical proportions, is a worthy memorial of 
their famous designers. 








WEST HAMPSHIRE WATERWORKS. 


Tue works illustrated by the annexed plan have been con- 
structed near Christchurch, for the supply of that town, and 
are @ section of the works proposed for supplying the surround- 
ing district. The water supply is from a well on the site of 
the works, with an auxiliary intake from the river, the water 
from both of these sources having been analysed by Prof. J. 
Attfield, and found to be exceptionally good. 

The well, which is 5ft. in diameter, lined with cast iron 
cylinders, is sunk to a bed of clay, overlying the water bearing 
strata, from which the water is drawn by means of bore tubes. 

The pumping engines are of the triple expansion con- 
densing Worthington type, constructed by Messrs. Simpson 
and Co., and are — of lifting a quarter of a million 
gallons of water per day to a height of 200ft. 

The polarite system of filtration has been adopted, in con- 
junction with Candy’s patent clarifier, through which the 
water is forced by a pressure equal to a head of 10ft. 

The filter beds, two only of which have as yet been erected, 
are of brickwork lined with blue Staffordshire bricks, each 
capable of treating 5000 gallons of water per hour. Valves 
have been so arranged both in the clarifier and filter beds 
that the current through them can be reversed for washing 
out purposes without disturbing the filtrant. 

The reservoir is built in mass concrete on the top of 
Kathern’s Hill, about 14 miles from the pumping station; it 
has a capacity of 125,000 gallons, and is 150ft. above the 
town. Up to the present about six miles of mains have been 
laid. Mr. R. St. George Moore, M. Inst. C.E., is the engineer. 








TESTING THE FRAMES OF WARSHIPS. 


AN important test of 14in. steel armour plate, and also of the 
s‘rength of the frames of modern warships, took place at Indian 
Head, on September 4th. Thisis practically the first test that has 
anywhere been made of the strength of the frames of modern war 
vessels to resist the impact of projectiles. The target was an 
exact reproduction of the side section of the battleship Iowa, and 
the plate tested represented 620 tons of armour made by the Carnegie 
S:eel Company for this ship. It was the first official test of the 
new double forging process, the plate being forged both before and 
a‘ter the Harveyising treatment, 

The plate was l4in. thick, 18ft. long by 74ft. high, and was part 
cf the ‘belt armour” extending 5ft. below and 24ft. above the 
water-line. Bebind this plate was 5in. of oak, then came the 
“skin” of the veesel, wade of two steel plates, each gin, thick ; 
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4fc. back of this was the Zin, steal inner shell, and between this 
shell and the skin were the frames, made of Zin. steel plate, spaced 
alternately 2ft. and 4ft. apart. The top of the structure was 
covered by a 2hin, steel plate, representing the protective deck. 
This target was supported by heavy timbers abutting against the 
side of a hill; and while some may object that this did not fairly 
represent a target afloat, the naval officers calculated that the 
difference would be very slight, because the vessel in the water 
could not yield quickly enough to be of any benefit to the target. 
The first shot was from a 10in. gun, with a5001b. Carpenter pro- 
jectile and 1401b. of brown prismatic powder, imparting a velocity 
of 1472ft. per second, and a striking force of 741,000 foot-pounds. 
This shell was completely shattered on impact, leaving the point 
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but while the plate was penetrated almost to its whole depth, and 
| cracked from top to bottom, the oak backing was scarcely dis« 
| turbed and the outer skin and frame were not disturbed at all. 
| Another armour bolt was forced out, and the bolts in the pro- 

tective deck were sheared off, but all the tests were universally 
satisfactory. 

On oe 17th a second and final test was made of both plate 
and backing, by using against it a 13in. shell, weighing 11001b., 
| and having a velocity of 1800ft. per second, imparted to it by 

a charge of 4801b. of brown powder. This was the cracking 
| test for 17in. armour, and was sufficient to pierce armour of that 
| thickness, The shell passed through the plate and the backing 

and frame, The plate only showed two cracks in addition to the 
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| third shot. The backing and frames were uninjured. The second 
| 10in, shell had behind it 2161b, of powder, giving a velocity of 
| 1862ft. per second. As before, the shell was shattered with a 
| larger portion imbedded in the plate. There was still no crack or 
bulge in the plate, and noinjary totheframes, One of the armour 
bolts was struck and driven out, and the thread was sheared off, 
| as was expected with the makeshift bolts used. 

Oa these two shots the armour passed the inspection ; but a 
further trial was made with a 12in. Wheeler-Ster gy” ern 
weighing 850 1b., the usual test for 17in. armour. e powder 

| charge was 400 1b., imparting a velocity of 1800ft. per second. It 
| was expected that this shell would pass clear through the target ; 





PLAN OF WEST HAMPSHIRE WATERWORKS 
imbedded, but so loosely that it dropped out on the jar of the | hole made by the shell, and thus exceeded expectations, 














Three 
divisions of the framework through which the shell passed were 
destroyed and partly carried away, bat the remainder of the frame 
was intact without a rivet started. 

The result of this novel and most severe test was eminently 
satisfactory to the Bureau of Naval Construction. It is demon- 
strated that the frame is as strong as the armour, and, as one im- 
portant outcome, it is said that fin. steel plates will be used in the 
new battleships instead of gin. plates, the thinner plates being 
deemed strong enough for the service required of them. Among 
the minor points settled was the efficiency of a new and shorter 
bolt for secnring the armour, which wi!] be cheaper than the long 
bolt now in use.—Lngineering News, 
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THE SUPERSTRUCTURE OF RAILWAY 
BRIDGES.* 


By J. F. Conranbt, Stud. Inst. C.E, 


Ty this communication the author ventures to bring forward the 
results of theory and practice brought to bear upon the subject of 
superstructure to the present time; the objact of this paper being 
to advocate the adoption of some standard regulations of live loads 
oa railway bridges; a standard of working stresses—upon some 
stientific basis—according to the experiments of “ Wohler and 
Weyrauch ;” and further, to submit some standard desigas for 
main girders and floors of r:ilway bridges of steel according to the 
most recent practice. It may be as well to define at once what is 
meant by superatructure. The superstructure of a railway bridge 
includes everything beyond the supports, designated substructure 
—which includes the abutments, generally of brick or stone, and 
piers, either brick, stone or iron—and we may farther classify the 
subjact of this paper into two great classes—Class 1, ‘‘ Under 
Bridges,” which are bridges under, and therefore carrying the rail- 
way ; Class 2, ‘Over Bridges,” which are bridges over the railway, 
and generally carrying a roadway. 

Class 1, being the more important to railway engineers, as it is 
generally the heavier stractura, will be dealt with first, and more 
fally described. A brief review of earlier bridges will perhaps be 
as well here, so as to lead up to the pros and cons of our 
modern system. Thera is no doubt that the great materials upon 
which the pioneers of railway engineering relied were masonry, 
wood, and cast iron. These two latter may b3 dismissed with but 
few remarks, being somewhat materials of the past. There exists 
at the present day masonry arches built by the Romane in pre- 
historic times which do not differ in any real feature of structural 
importance from those of modern times, Thus masonry may be 
dismissed, but it must ba borne in mind that it is still used largely 
in bridges where headway will admit, and also for viaducts, doing 
away with heavy banks ; also, in conjunction with cast iron, as jack 
— in over bridges, These latter will be dealt with subse- 
quently. 

Wooden bridges were also built in the earliest ages, and 140 
years ago a wooden bridge of 390ft. span, the longest ever built in 
wood, was successfully erected in Germany ; that country being 
undoubtedly the school of timber bridges, whi!st Eagland that of 

iron and again of steel bridges. 
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| ture itself; but inasmuch as the most important factor of the | In these last two expressions r is less than 40, These expression 


design is due to the dead and live loads to which the structure is | will be found to give for 

subjected, we will deal with them, and then a few remarks upon | are varied within narrower 
. i iar feature that although the inter- | stress per s 
change of rolling stock in this country is enormous, it even seems | so long as the Board of Trade refuses to 
a paradox that no standard of live loads on under bridges should | values of S they are of no avail, although 
have been adopted. The author submits a diagram of “ rolling | relaxation was allowed. A comparison by curves is 
loads on under bridges,” deduced from existing railway practice. | 
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The curves—Fig. A—shown are taken from the practice of seven 
of the largest railway companies in Eagland. Three of the curves 
almost coincide, and for these one is only therefore shown, tak- 
ing two points on the curve as follows :— 


Highest Total Lowest Total 
ieee rolling load loadon = rollingload, loadin Percentage 
pan. in tons per span in tons per span, cf increase. 
foot run. tons. foot run, tons, 
15ft. 8°74 56°1 2°48 37°2 50 p.c. 
100ft. 1°84 184°0 1°58 158°0 lipe. 


Sesing such a remarkable increase from 15 to 50 per cent. depend- 
ing upon the span, it follows that the weights of superstructure 
must vary according to each individual designer, and it is not to 


bs wondered at that at the present day no fixed standard of | 


design has been arrived at, It seems even more incredible when 
one regards the number of existing bridges, On the London and 
North-Western Railway alone upwards of 10,000 girders and 
arched spans of various types and descriptions exist, aud do not 
conform to any one standard. 
” Factor of safety and allowable stresses. —'The first method to 
ensure the safety of bridges was ‘‘a factor of safety,” or perhaps 
more tersely put, a ‘‘ factor of ignorance,” nominally 4 all round 
—giving the old rule of five tons per syuare inch as the working 
stress—was adopted in wrought iron, from 8 to 10 in wooden 
structures. We know at the presont day that the old rule did not 
ensure so large contingency as 400 per cent., or anything like, for 
whichever way Wobler’s results are interpreted, the old rule 
occasionally gives 4 as a factor of safety, sometimes 2, and 
even less. Thus a factor of safety of 3 at the present day would 
result in making the structure 50 per cent, stronger. The second 
method adopted was to employ two values of the working stress, 
five tons per square inch for the tention and four tons per square 
inch for the compression flange, and three to three and a-half tons 
_ square inch for the web or lattice members, At the presont 
ay, five tons per square inch is allowed in tension as well as com- 




















‘e span—where the changes of stross 
2 limits—a much higher value of the 
uare inch than allowed by the Board of Trade. But 
ise those high 
for the Forth Beldeo a 
given—Fig. B 


Tons per sq inch 









Min stress sti — 
‘Max seress' “0% -OS -025 0 
F 1g. B = 
Curve ‘a."—Board of Trade Regulutions for Steel, 


Curve “ b."—Ditto for Wrought fron. 

Curve *c.”—Formul adopted from Weyrauch Law. 

Curve “d."—Board of Consulting Engineers, New York, 1877. 
Curves show Safe Working Stress ‘‘S" for Varying Stresses 


—showing the working stresses due to the dynamic method, 
Wohler’s curve, Board of Trade, and other regulations; the portion 
of the curve to the right giving working stresses above the Board 
of Trade regulations may be discarded for this country, 

Standard designs for main girders.—Returning now to under- 
bridges proper, the following designs are approved by modern 
practice, the tendency now being to adopt heavier plate and lattice 
girders and solid floors—against the old open floor. But to 
thoroughly understand what is meant we will at once divide 
this important subject into girders or trusses and floors, 
We will define girders or trusses to be that portion of 
the superstructure which carries the permanent way and 
floor, The floor being the cross girders or floor beams, and 
rail bearers or stringers, ties and their ry appurt 






























































































































































































































































































































































pe cannot bs surprised that ang <r The third method adovted i i 
£0\Ton: merica — on account of the pression for wrought iron. The third method adopted in cast iron | Faaling firstly with girders, or more generally designated mai 
arr enormous resources of wood— c the Board of Trade, according to Sir W. Fairbairn’s experiments, prose of ~ on thine ave thes thetnet > Arg, Clase I 
should have adopted mostly was to use two factors of safety, one for the dead load, and a parallel chords for flanges and plate webs, such as the plate and 
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with cast iron cylinders for struts, and wrought iron tension bars ; 
other forms, known as the Whipple, Fink, &c., built upon similar 
priociples, are common. The only advantage of wooden trusses 
and floors is first cost. They rapidly decay in from twelve to 
twenty years, or if carefully maintained, the life may be prolonged 
to probably thirty years at the utmost; further, total destruction 
by fire renders them totally unfit for modern requirements, Next 
in importance comes cast iron, The best examples of cast iron 
bridges were those of George Stephenson, built in the year 1830 for 
the Liverpool and Manchester Railway, and, in 1849, the bowstring 
High Level Bridge built at Newcastle. 

In 1852, Newark Dyke Bridge, Warren system, 259/t. span and 
16ft. deep, consisting of cast iron cylinders for compression members 
and wrought iron links for tension members. r. Bidder was 
among the first to introduce cast iron in the Blackwall Riilway— 
across the Minories in London—a bridge of 63ft, span and 3ft. deep, 
ia three castings, with wrought iron rods along the bottom flange 
rising diagonally at the ends and fixed to the top boom were intro- 
daced to relieve the tensile stress, 

The railway bridges above-mentioned are a few examples of the 
more important types built by our great pioneers, Difficulties 
arose, however, in the use of two dissimilar metals from the differ- 
ent amounts, of expansion, and cast iron fell under suspicion on 
account of many sudden failures undoubtedy due to temperature 
effects, and also to the want of homogeneity in its manufacture. 
Thus the Board of Trade have now forbidden its use entirely in 
railway under bridges, excepting in arched ribs with spandrils. 
Owing partly, however, to the requirements of heavy abutments to 
withstand the thrust of the arched rib, this system can only b3 
adopted in moderate spans with plenty of headway. It is, how- 
ever, a very good one and most economical, as the maintenance is 
small, Wrought iron then became to be generally adopted in this 
country, and in 1845, the Britannia Tubular Bridge was built, 
and in 1857 the Crumlin Viaduct. There still ssems to be 
signs to return to this metal, as it is most reliable ; it has, and must, 
nevertheless, give way to steel, owing to its strength being from 
40 percent. to 50 per cent. higher, and a proportional superiority 
in ductility and elasticity. 


Ultimate tensile Elongation over 
strength. 8in. 
Tons per sq. in. 
Wrought iron (plates) on +» «» 8 to 10 per cent. 
Mild steel (plates) 26 to 28 to 32 20 per cent. 


Steel will further stand a drifting test of 25 to 50 per cent. The 
advantage of this superior strength is obvious. Even with the 
strictest economy it will be found that the deadweight in large 
spans is almost the all-important element; and therefore every 
ton of metal injudiciously employed, or employed in the wrong 
place, contributes not to the strength, but to the weakness of the 
structure. The fibrous nature of wrought iron, owing to the im- 
purities of slack and cinders, which are not got rid of in the 
puddling process, is considered an advantage more apparent than 
real, and steel is said to develope hair cracks which may pass un- 
seen. 

Having now passed from wrought iron to steel, the material of 
modern superstructure, we arrive at the design of the superstruc- 
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ROLLING LOADS ON UNDER-BRIDGES 


dynamic effects. It is well known that a load suddenly applied 
produces elastic vibrations of the molecules, which produce 
momentary stresses in the members, greater than the static stress, 
and that the diminution of ultimate strength due to fatigue is 
incorrect. 

Somming Wobler’s researches up, we may say that the stress 
varying from (1) a steady load, (2) an intermittent live load, 
(3) a load producing alternately a pull and a push, have reduced 
the ultimate strength in the proportion of 1: 2:: 3 


Or (1) Steady load without variation : W, = W. 
(2) Load varying between O and W, Wy = ¥. 
(3) Load varying between + W, and - W,: W, = al 
Where W = ultimate strength of the bar ; 


greatest load the bar will bear sefely for an indefinite 
number of applications. 
The safa stress per square inch (S) as given by the Weyrauch 
formula is— 


For steel! 


1 





4 min. atracs 


tons per eq. inch, 
“ max, =) P a 


S = 5°33 (1 4. 


i ie a “} min, stress 
For wrought iron S = 4°00 (1 +4 maorenagee ad 
According to American practice the following rales are in accord- 
ance with and give the best results :— 
(1) Members subjected to tensile stress only, 





) tons per £q. inch, 


7 —— min, stress : 
For steel S = 5°08 (1 + } ee re) tons per £q. inch, 
= 2 a min. stress P 
For wrought iron § = 3°81 (1 + fase ) tons per sq. inch. 


(2) Members subjected to tensile and compressive stresses, 
one _ 1 min. stress P 
For steel S = 5°08 (2 4 arr strem) tons per sq. inch. 


For wrought iron 8 = 3°81 (1 - = — 


(3) Members subjected to compressive stresses only. Denoting 
the ratio of the length / to the least radius of gyration & by r. 


tons per sq. inch. 


Max, stress per sq. inch = i _o =! Ff = 10,000 1b. for steel. 
= 8,000 1b. for wrot. iron. 
Two fixed ends * = 40,000, 
Oae end fix:d : = 30,000. 


Two round ends i = 20,000, 

(4) A‘ternating stresses steel. 
” ee min. stress 
Fixed ends S = (5 a) (1 + ee ae 


Round ends S = (5 a Ay) (1 + mnie. stress 


2 max, stress 





) tons per sq. inch, 


) tons per sq. inch, 





| the ordi 


Webs of not less than gin, in thickness should be used, although 
some American engineers sometimes advise ,’,;in. The thickness 
of web should be calculated to resist buckling by Gordon’s formula, 
or by the formu! previously given for struts, Stiffeners should 
not be spaced apart at distances ter than the depth where it 
does not exceed 5ft.—between back to back of angle iron—the dis- 
tance between stiffeners is generally determined by the position 
of the cross girders, Stiffeners should be of T section, or better 
still, angles and gusset plates; this latter stiff:ner is generally 
used for end pillars, All joints in flanges should be what is termed 
break joint. The rivets in the web joint should be in double shear, 
that is a double cover plats, one on either side of the joint, should 
be used. All joints should be covered for protection from moisture, 
&c. Rivets should be calculated for bearing pressure as well as 
shearing. The box girder is now very seldom designed, except 
in unavoidable shallow girders requiring thick webs. All parts of 
any girder, or more broadly speaking, superstructure generally, 
should be always accessible to painting. 

Class 2 and 3 for spans above 75ft., the Whipple-Marphy or other 
braced girders with single or double triangulations are used up to 
150ft. span. These are found to be more ical, the r 
depth being one-tenth of the effective span. Braced girders with 
one or more systems of triangulations may be used up to 400ft. 
span, the economic depth varying between the limits from one- 
eighth to one-ninth of the effective span. A multiple system of 
lattice bracing is bad, and should always be avoided. What should 
be aimed at in all bridge designs is, to make each member cf the 
superstructure fulfil, as far as itis practical, its exact theoretical 
utility. This is why the pin system of bridges finds such favour 
among American engineers, All girders should have a camber 
of lin. for every 40ft, of their length. For larger spans the canti- 
lever or arch principle to be used. 





STANDARD TYPES OF SUPERSTRUCTURE, 


For the kind permission of submitting the following standard 
sketches of types of superstructure 1 to 6, the author is greatly 
indebted to his chief, our worthy President, Mr. Alexander 
Ross, M.1.C.E. 

Type 1.—The most general type of superstructure, and adopted 
always for any spans where headway will admit, is to have the 
main girders directly under the rails. This system finds most 
favour amongst railway engineers, and is by far the most 
economical, It is also most important that there should be a 
continuous support directly under the rail. In all the types 
submitted this will be found a ruling feature, forming what are 
termed rail girders, rail trough girders, and rail bearers. Another 
essential element of bridge design, which should always be aimed 
at wherever possible, in any kind of superstructure, is what is 
termed a free sleeper road. This is a road which keeps the 
permanent way uniform and continuous throughout. The road 
can then be easily got at for very obvious reasons ; this, of course, 
finds most favour amongst permanent way inspectors, In a fixed 
sleeper road, the sleepers are usually laid longitudinally, called a 
longitudinal way beam, but of a larger section than the ordinary 


| transverse sleeper ; the way beams are fixed to the cross girders b 


means of channels or angles, &c, The discontinuity of this wit 
road is always a great disadvantage. Another very 


inary 
| important point is that the superstructure should be kept water: 
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tight. In all the designs submitted, it will be noticed that the 
road is laid in a trough-formed floor, consisting of flat floor plates 
forming the bottom. The fender plates form the sides of the trough. 
The floor plates are not necessarily flat, but may be of the dished form 
or Mallet’s buckled plate flooring, or any of the recognised forms of 
fiat floorings. The fender plates run longitudinally, as shown in 
types 1 to 6, and are fixed to the floor plates by means of angles. 
It will be seen that the floors are water-tight; provision, however, 
should be made for drainage. An initial camber given to the 
main girders secures this, however, the floor draining both ways, 
and at the ends the floor plates are curved over downwards, thus 
giving additional means of drainage. The road is first laid with 
3in. of broken stone asphalte, being an additional safeguard for a 
water-tight floor, and protects the floor from corrosion and gives a 

bed for the ballast. Under the sleepers, and immediately 
above the asphalte, din. at least of picked ballast is laid; thus 
securing a good bed for the sleepers, and keeping the asphalte free 
from vibrations causing cracking of the same. @ main girders 
are braced underneath against wind pressure, securing a stiff 
structure ; the bracing is any of the ordinary systems, and consists 
of angles and tees riveted to the main girders by gusset plates. 

In Type 2, two central girders and two outside girders form the 
distinguishing features. This type can always be adopted in 
bridges up to 36ft. span, and where the depth of the central girder 
is such that the vertical distance from the top table of the rail to 
the highest plane of the top flange is under 2ft. 6in., and the hori- 
zontal clear distance, from the rail to the flange, is not under 
2ft. 2in. This is applicable to districts where the superstructure is 
liable to subsidence on account of underground workings, and 
also for the purposes of renewals and future widenings or repairs, 
and needs no further comment. The cross girders are spaced 
7ft. 4in. centre to centre, being a little less than the distance 
between the driving and trailing wheels of the heaviest engine, 
and continuous supports or rail bearers are placed directly under 
the rail at 5ft. centres. One disadvantage of this system, however, 
is that the weight of this superstructure is a little extravagant in 
material. 

Type No. 3 is in reality type No. 2 adopted for larger spans 
up to 60ft. The greater depth of the main girders causing wider 
flanges for lateral stiffoess necessitated the 6ft. being widened to 
8ft. It will be noticed that the cover to the fender plates is in 
this type rivetted on. This, however, should be removable where 
there is not sufficient room to get at the main girders from under- 
neath for paiating, &c. The advantage of the fender plate is that 
it keeps the web of the main girder free from the ballast, thus 
protecting it from moisture and lessening the dead weight. 

Type No. 4.—Two outside girders and one centre girder may 
also be adopted in types Nos. 2 and 3. This type 4 is the most 
general form of cross section of superstructures. The weight per 
sjuare foot of superstructure is less than the preceding types 2 
and 3—see appendix. In spans over 60ft., where the clearance of 
2ft. 2in. has to be increased to 4ft. tia. on account of the greater 
depth of the girder, the centre girder type is at a disadvantage. 
In order to conform with Board of Trade regulations, this girder 
would have to be made shallow, and therefore, uneconomic, 
necessitating an enormous number of plates, as many, perhaps, as 
twelve or more being needed according to the span required, 
The hit-and-miss cross girders system has the advantage of dis- 
tributing the load upon the main girders more uniformly, and is 
also advantageous for future widenings and renewals, Where the 
6ft cannot be widened as above to allow for the centre girder, 
the cross girders are made to span the whole width of the bridge. 

Type No. 5 and 6 apply where the depth of the construction 
has to be reduced to under 2ft. Type No.1 takes the form of 
No. 5, the main rail girders being converted into trough rail 
girders. This system is reverted to in all cases of limited head- 
way up to 24ft. span. The longitudinal way beams are sunk into 
the troughs, and the disadvantage of a fixed sleeper road is here 
apparent. A layer of sand and asphalte may be laid to bed the 
longitudinal upon, and is an advantage, as it reduces the vibrations 
of the superstructure. Sometimes the way beam is fixed direct on 
to bent angles fixed inside the troughs. In spans of over 24ft. the 
longitudinal trough girders would become too deep for the depth 
of construction. 

Type No. 6 is adopted for the — span, necessitating small 
depth of construction and sections. Types No, 2, 3, and 4, can be 
here resorted to with advantage. The rail girders take here the 
form of trough girders fixed as before between the cross girders in 
which the sleepers are sunk ; the latter being cut in lengths to suit 
the distance between the cross girders. A drawing is given show- 
ing the details of connection of rail and cross girders to the main 
girders, Figs, 1,2, 3 and 4. The width of superstructure generally 
adopted for single running roads is 15ft. between parapets. For 
types 1 to 6, 26ft. between parapets for two running roads. The 
depth of construction, that is, from the top plane of the rail table 
to the underside of main girders in types Nos, 2 to 4 is at least as 
follows:—Depth of cross girder, llin, to 14in.; depth of broken 
stone and asphalte and ballast under sleeper, 7in.; from underside 
of sleeper to top table of rail, 12}in.: total, 2ft. 64in. to 2ft. 9}in. 
For smaller depths of construction the cross sleepers have either 
to be sunk in some form of troughs, and shown in types No. 5 and 
6, or a longitudinal way beam may be adopted. 


(Zo be continued.) 
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LETTERS TO THE EDITOR. 
(Continued from page 387.) 


THE QUICK-ACTING BRAKE, 


Str,—You will remember that some time ago I drew attention 
in your columns to the matter of efficient brakes for trains, especi- 
ally with reference to the braking of six-wheeled stock, and the 
East Coast Joint stock in particular—the discussion arising in con- 
nection with the Northallerton smash—and advocating the use of 
bogie coaches braked on every wheel, and also the braking of the 
bogie wheels of the engine. It seems hardly necessary to refer to 
the almost incalculable value of keeping up to date in brake 
matters, and yet this country has always lagged behind in this one 
thing—which can do more to save life, and the shareholders’ 
pockets, than anything else. And so it is that while America has 
long ago seen the great benefits of the quick-acting Westinghouse, 
and is rapidly fitting up even goods trucks with it, and Australia 
the same, and even such aslowly-moving company as the Northern 
of France is putting it on as quickly as possible, we only begin 
to wake up when Mr. Worsdell’s interesting experiments show the 
plain fact that the quick-acting Westinghouse on the average stops 
a train going at sixty miles an hour in 100 yards less distance than 
the brakes at present used in this country, 

The experiments, unfortunately, were conducted on an anti- 
quated train of six-wheeled stock only two-thirds braked, and 
therefore do not give any indication of how quickly a stop can be 
made with a 100 per cent. braked train; but the above figures 
are sufficiently startling to convince anyone. It should be im- 
pressed on the officials of the great lines, and especially of the 
East and West-Coast routes, which now1un their trains at such 
commendable speeds on such crowded main lines; and it seems 
reasonable, in the interests of life and property, to urge that, to 
start with, their joint stock should come up to the highest 
standard, z.¢., (1) bogie stock braked on every wheel ; (2) that 
 aeetaage | Westinghouse should be used over the whole of the 
journey ; (3) that every wheel of the engines should be braked. 

Besides the great saving in stopping distance, it should be re- 

membered that in the case of a long train running ata high speed, 
having a sudden full application of the present brakes made— 
at an emergency—their slow action would cause jolting and re- 
bounding, which would throw the passengers about in a dangerous 
manner, and most likely break a number of couplings, as has 


been the case ; whereas, a train of thirty coaches and more, even 
with slack couplings, can be pulled up at any speed and with fall 
brake power without any jerking whatever with the quick-acting. 

Ido not think I need to go into all the merits of the quick 
action, I only wish to call attention to facts, and these are:—That 
day by day our trains get quicker and longer, and our main lines 
more crowded, and that the quick-acting Westinghouse does stop 
a train of any length in 100 yards less at sixty miles an hour, and 
that a bad accident causes great loss of life and property. It is 
important to note that, as the introduction of this new brake must 
be gradual, vehicles fitted with quick-action can be mixed with old 
ones with no bad effects, Norman D, MAcDONALD, 

15, Abercromby-place, Edinburgh, 

October 15th. 


THE METRE IN BELGIAN WORKSHOPS. 


Sir,—The French pocket metre may not inaptly be compared to 
a decapitated centipede. It is divided into a number of sections, 
each of which is apparently under the influence of a nervous 
ganglion of its own, which leads it unwittingly to comport itself as 
surroundiog conditions may suggest, and with no regard for other 
sections except those two which are in immediate contact with 
itself. With this rule the Belgian monteur works to the one- 
eightieth of a millimetre. It may not be unprofitable to consider 
briefly the system which under such deficiency achieves such 
excelience, 

From observations I have myself made, I am inclined to believe 
that the very inaccuracy of the measure is frequently employed to 
obtain results which even the British workman with his steel rule 
and superior education is unable to accomplish. Some weeks ago 
I was the silent and perhaps unnoticed spectator of a dodge, as 
I cannot but call it, practised by two foremen of an important 
engineering works on the Continent. Two lines had been 
scribered on a template by one of the ‘ chefs” ; the second, father 
to the first and his superior, found an inaccuracy of a half milli- 
metre in the length marked. He mentioned the fact tersely, but 
forcibly. ‘* You are using your own metre,” said the son; ‘try 
it with mine.” The father consented ; there was still a discrep- 
ancy. ‘* There is another metre on my table, send some one for 
it,” said the chef. The rule was applied, the measurement was 
still inaccurate. ‘‘ Jules,” called the chef, ‘‘take a basket and 
collect a few metres.” In ten minutes a basket full was placed at 
the disposal of the foremen. For half an hour they worked 
steadily, trying metre after metre. At last one was found by 
which the measurement was so exact that the naked eye could dis- 
cover no defect, ‘‘ Ah, mon fils,” said the father, patting his son 
proudly on the shoulder, and looking round on the assembled 
workmen, ‘' Ab, mon fils, tu es un brave garcon. Vous travaillez 
fort jastement. Je parlerai i Monsieur L. de votre rente.” And 
arm in arm they sauntered round the ateliers, whilst the labourer 
re-distributed the borrowed articles, That night there was much 
rejoicing in the house of the chefs. 

Oa another occasion, being engaged as inspector of an engine 
that was being put down in France by a first-rate Belgian firm, I 
noticed a number of labourers apparently unemployed. I asked 
the monteur if he really had need of co many ‘‘mates.” He did 
not seem to understand me at first, but when I had succeeded in 
making my meaning quite clear to him he appeared much 
surprised. Supposing that some particularly heavy work was in 
hand, and fearing that I had affronted the worthy man, I said 
something in the form of an apology, and asked what the heavy 
part of the machine was. He looked more surprised than ever ; I 
expostulated in self-defence, ‘‘ You’ve got such a lot of labourers 
there, what are they all to do?” ‘‘ Yes.” Heexpressed by a move- 
ment of the eyes an utter contempt for such ignorance, and replied 
briefly, ‘‘ They are to keep my rule straight.” ‘‘Keep the rule 
straight?” I reiterated ; ‘‘ but there are seven of them there.” 
‘*Of course, One to each joint.” I walked away angrily, annoyed 
to feel myself the victim of a joke ; but what was my surprise on 
passing balf-an-hour later, to see the seven labourers, each with 
his eyes determinately fixed on one joint, holding the metre 
against a brick wall, whilst the monteur marked off a length with 
a lump of chalk! L. 

Paris, October 11th, 


HYDRAULIC EROPULSION. 

Sir,—On the subject of hydraulic propulsion applied to lifeboats 
it may interest your readers to see the results of a trial by the 
officers of the Admiralty on a boat built by me and propelled by 
my system of water-jet propulsion. In comparison I have noted 
the results attained recently by Messrs, Thornycroft and Co, 








{Copy.] 
Admiralty, June 19th, 1866. 


(Signed) Tuomas Liovp. 


Vessel’s name.. .. .. Nautilus 
Nominal H.P. os oe, \wd jah 20 
Proportion of boiler power used Full 
pee une 12th, 1866 
Where tried .. .. .. « .- Thames 
Draught of water forward.. . 2ft. 1}in. 
Draught of water aft .. .. .. 2ft. 3iin. 
Midship section, square feet .. 26°58 

Not given 


Displacement, tons .. .. 
Load on safety valve, lb. .. 


Spring balance 
Vacuum, starboard .. 23°3 


Vacuum, port. . 20°6 
Weather barometer .. .. - 29°73 
Mean pressure in cylinders 22°75 
Revolutions of engines 80 
Indicated H.P. .. .. 101°3 
Speed of vessel, knots 8°66 
Forceof wind.. .. .. 3 to4 
State of sea .. .. Smooth 
Speed 3 x mid. sec. 170°5 
canes = ‘ 





Indicated H.P. 
Propeller :—Description: Hydraulic Recoil. 


Nautilus, President Van Heel, 
by M. W. Ruthven. by Messrs. Thornycroft and Co. 
Tons.. a oe oe es 46. 66 es cee ae 
LEP. 101 psi faerhcte ee aa) ae ee 
Speed 8°66 .. ‘ 9°298 


From this it will be seen that with my arrangement the lifeboat 
could obtain a greater speed with less than half oo used by 
Messrs. Thornycroft and Co. M. W. RUTHVEN, 

Percy-road, Upton Park, October 7th. 





NEW ZEALAND IRON SAND. 


Sir,—Referring to a paragraph in the Miscellanea column of 
your impression cf the 11th inst., it is stated ‘That a colonial 
inventor bas discovered a procees to smelt New Zealand iron sard ; 
the difficulty lying in keeping the iron sand in the furnace, its 
being blown out of the top by the blast, or runs through 
unaffected to the hearth.” Will you kindly permit me tostate that 
some thirty years ago a quantity of about forty tons of New 
Zealand iron sand was sent to the Wellingbro’ Ironworks, Welling- 
bro’, to be experimented upon. I, who made the experiment, saw 
at once the difficulty referred to, also that it required a matrix to 

rotect the iron from the influence of the blast in smelting—the 
iron sand being too rich in iron to be smelted alone. Accordingly 
a mixture of clay, silex, and lime was added, in such proportions 
as to produce a fusible compound, The iron sand and matrix 
being well mixed was balled up, diied, and put into the furnace, 
and was smelted without any difficulty, and a 1 forge iron was 
produced. The main question appears to be —Can the New 
Zealand iron sand be smelted, with the expensive treatment 
referred to, and placed on the market at a paying price ? 
Duston House, October 14th, WILiaM Burin, 





ELECTRIC WOOD CARGO DISCHARGING AND STACKING CRANE. 








Sir —My attention has been called to your article in last week’s 
ENGINEER, where you describe Messrs, Statter’s electric crane as 


a 
driven by Shaw’s clutch worked by Lindsay’s starter, 
error—the clutch in question was in no way connected 
Shaw, and the mention of his name in connection with 
quite erroneous. 

Bristol, October 12th, 


This is an 
with Mr, 
my patent 


W. H. Linpsay, 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron trade this week fully maintains its quarter-day c 

Black sheets, doubles, are quoted at as high as £7 io — 

singles are £7 5s., but consumers hesitate to give these high prices 

and it is said to be notorious that many thousands of tons hays 
yet to be delivered under low. priced contracts entered into before 
midsummer, at come 15s. per ton under present quotations, 

Galvanised corrugated sheets are quoted by the Galvanised Iron. 

makers’ Association at £11 to £12 per ton, according to brand and 

quality, for 24 w.g., f.0 b. Liverpool, in bundles, This is practi. 
cally an advance cf 10s, per top, but by no means all the trade are 
standing out for the figure, and the majority of common makers 
are willing to sell at £10 153, to£11. Galvanised sheets of 27 wg 
are £1 10s. per ton additional upon 24 gauge. Spelter is quoted 
at £16 to £16 5s, per ton delivered here, stamping sheets are 
quoted at the full £1 per ton advance determined on at the 
quarterly meeting, and tinned theets at £2 per ton advance, 

Messrs. Knight and Crowther now quote their tinned sheets at 

£25 for singles, cokes, and £27 charcoals, Black sheets they 

quote Dabdale sirgles, £9; K.B.C., £10; Knight’s crown 
£11 103.; and Knight's Plough, £13. Merers. S, Thompson and 

Co, quote tinned sheets: Manor coke, £24 for singles, £25 10s, 

doubles, and £27 lattens, Intermediate sizes are £20 for cokes 

and £21 for charcoals, 

Common bars were quoted this afternoon at the further advance 
of 5s. declared at the quarterly meetings, making the current price 
market quotation £5 tbs. to £6 per ton. Merchant bars were £6 
and marked sorts £7 to £7 12s. 6d. nominal, Pig iron was firm, 
without avy change on last week’s prices, 

The enginemen, cranemep, hammer drivers, and boiler men 
employed in the ironworks affiliated to the Iron and Steel Wages 
Board have issued a circular on the hours’ question to the opera- 
tives’ and employers’ section of that body. They complain that 
owing to the mills and forges being kept running late on Saturday 
afternoon—in some cases up to 5 o’clock—enginemen and others 
have to be kept on duty as late as 8 o’clock to wait for boilers to 
cool down, previously to blowing them off. This causes them to be 
at work on Sandays till midday, and in many ironworks they aro 
kept at work, they declare, for 78 hours per week. They ask for 
a uniform rate of hours which shall be recognised by all employers 
and men throughout the ironworks connected with the Board, 
They desire that 70 hours shall constitute a week’s work of six days, 
commencing at 6 a.m. on Monday morning aud finishing at 4 p.m, 
Saturday afternoon, Even this number of hours will, they say, be 
sixteen per week more than factory and colliery enginemen have 
to work to make a week of six days. The Board will consider the 
matter, 

I hear that in several of the Government arsenals in France 
machinery is to be at once laid down for the manufacture of rivets 
by an entirely new prccess, The machinery will be capable of 
turning out hourly a greatly increased number of rivets, and of 
almost any variety, whether for ship plate, general hardware, or 
gun purposes; the only attention necessary being the ready 
reduction of the size of the cavity through which the metal is 
passed. The invention, it is said, is the work of a young rivet- 
maker at Toulon, and it is claimed that it surpasses anything in 
the way of stamping or casting. 

The new central electric lighting station of the Stafford Corpora- 
tion was opened by the Mayor on Tuesday, The amount borrowed 
for the work was £20,000. The station is designed to supply 
electricity on the high tension 3 wire system, with five low-pressure 
feeders connected with the outside mains. The three horizontal 
engines for driving the dynamos are supplied with steam from 
tbree Lancashire boilers. The three dynamos were supplied by the 
Electric Construction Company, Bushbury, near Wolverhampton, 
which also provided the switch-boards, which are arranged on the 
three-wire system for coupling the three dynamos and accumu- 
lators on to any one of the six circuits, by means of screw-plug con- 
nections and main switches. The mains have been laid by Siemens 
Bros, and Co, The buildings were erected by Mr. H. Lovatt, 
contractor, Wolverhampton, for £3030, from the designs of Mr, 
J. F. Bell, the engi to the sch 

Engineers, surveyors, architects, and instrument makers may 
during the present year—and until other regulations become 
necessary—test their chains and other instruments free of charge 
on the new standards of long length which have recently been laid 
down in the yard between the Science and Medical S:zhools of 
Mason College, and which claim to be the only accurate standards 
of long length existing in the Midlands. There are seven lengths 
marked in English units—the longest being 100ft.—and five in 
French units, The English lengths are 4in., 6,',ft., 10ft., 33ft., 
60ft,, 66f¢,, and 100ft.; and the French 100 mm., 2m., 3m.,10m., 
and 20m. They are shown by fine lines inscribed upon the 

lished horizontal surfaces of hard gun-metal plates, These are 

eaded into recesses in large blocks of Welsh sandstone grit, which 

had been seasoned for fifteen years in Messrs, Barnsley and Sons’ 
stoneyard. The plates were supplied by Messrs. Hunt and 
Mitton. The lengths were transferred from a 100ft. steel tape 
which was sent to Kew Observatory to be corrected for use at the 
spot indicated. The work of marking off was done free of charge 
by Mr. William Maritta, of 88, Aston-street, who used a micro- 
meter screw instrument, graduated to the thousandth part of an 
inch, and specially designed and constructed for this piece of 
work, 

An amusing letter appears in a daily contemporary this week 
with regard to a traction engine drawing three truck loads of 
bricks. The correspondent, after declaring that it is ‘‘a sight not 
to be forgotten” continues in this strain :—‘‘ What the results 
may be to life and limb if this monster continues its daily journeys 
from Rowley Regis to Moseley-road new Board Schools, near 
Stratford-place, no one can conjecture.” There is one significant 
omission in this behind-the-times production. Although the 
writer declares that four-fifths of the 25,000 horses who traverse 
the Birmingham city roads would object to pass the traction engine 
without an attempt to evade it, he yet does not bring forward a 
single instance where an accident has occarred. If horses do not 
like ergines they must get used to them, Mcdern trade and com- 
merce is much too important to be hindered from considerations 
of equine convenience, 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The temporary lull in the iron market to which 1 
referred in my recent notes as probable, is now being experienced 
co far as pig iron is concerned. The unsettled ontlook in the ship- 
building inaustries, followed by the downward fluctuations in the 
warrant markets, operated in the first instance as a check upon 
further buying, and induced less anxiety on the part of consumers 
to purchase forward. The result tas been that, except for absolute 
necessities, there is just now a general holding off from placing 
further orders of any moment, and for the present it seems not 
improbable that users for the most part will be satisfied with the 
deliveries they have to come in, and mekers keep going with the 
contracts on their books, with prices in the meantime, if not quite 
so strong, generally steady. In the finished iron trade, which is 








not directly affected by the varying course of the warrant markets, 
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the position shows continued steady improvement, with a gradual 
hardening, one satisfactory feature being the better prices 
obtained for shipmeat, which in the case of hoops has chiefly con- 
tributed to the further advance which manufacturers have this 

week put upon their list rates. heen f 

Oaly a slow business, at any rate in pig iron, was reported 
genorally on Tuesday's Manchester Iron Exchange. Prices, how- 
ever, were not appreciably affected, except perhaps that iron here 
and there in second hands might be parted with at lower figures, 
and outside brands, affected by the warrant fluctuations, were 
perhaps not quite so strong. cal and district makers are very 
firm at recent quotations, Lancashire foundry remaining at 46s., 
Jess 24, Lincolnshire furge 41s. 61., and foundry 43s, 6d. net cash, 
and Derbyshire foundry, which shows, if anything, a further 
hardening, quoted 46s, 6d, to 47s, 6d, net cash, delivered Man- 
chester. In outside brands Middlesbrough could now be bought at 
47a, 31, to 478, 6d., net cash, for good foundry qualities delivered 
Manchester, with Scotch iron about 49, for Eglinton to 493, 64. for 
Glengarnock, net prompt cash, delivered Lancashire ports, 

In the manufactured iron trade a good weight of business comes 
forward, and forges are all well engaged, Local makers have not 
followed the further advance in North Staffordshire bars, which are 
now quoted £5 15s., but they are very firm at £5 10s. as their 
minimum ; sheets are stronger, and quoted £7 12s, 6d., whilst for 
hoops the associated makers have advanced their list rates 2s, 6d. 
per ton, and are now quoting £6 23, 61. for random to £6 7s, 6d. 
for special cut lengths, delivered Manchester district, with 2s. 6d, 
less for shipment ; and steel hoops, which have recently been 
advanced 53, a ton, are now quoted £6 10s, for shipment, 

A steady business is being done in the steel trade, with a 
hardening tendency in prices, Hematites remain at 57s. to 
57s. 6d., less 24, for good ordinary qualities, but in steel billets 
there has been an advance of about 5s. per ton, good ordinary 
descriptions not being now quoted under £4 7s, 6d., net cash, whilst 
boiler-plates are firm at £6 7s, 6d. to £6 103., delivered in this 
district. 

In the metal trade the weaker tone in raw material has rather 
unsettled the market for manufactured goods, and only a very slow 
business is reported to be doing, with no change in list rates. 

The reports I receive from sources representing both the 
employers and the workmen continue satisfactory with regard to 
steady meres throughout the engineering trades of the 
district. Locomotive building, which has been the industry that 
has suffered the keenest and the longest from the depression, is 
now beginning to show some increasing activity, and there are fair 
inquiries stirring which it is anticipated will result in farther new 
work being placed here, Cotton machinists are all very busy, and 
the position of stationary engine builders remains as reported 
recently, with machine tool makers now generally well off for 
work and less cutting in prices to secure orders, The usual 
monthly returns of the engineering trades unions show no 
material change from what was reported last month, There is, 
however, a slight decrease of unemployed members, which is 
regarded as satisfactory, considering the time of the year, 
the Amalgamated Society of Engineers having now only about 
4} per cent. of the total membership on out-of-work support, with 
aoout the same percentage of the iocal membership in the Man- 
chestar district, where no change whatever is reported. In the 
Steam Engine Makers’ Society there are about 24 per cent, of the 
total membership on donation, which is practically the same as 
last month. With regard to the state of trade as indicated by the 
reports from the various districts connected with the societies, a 
slow but sure improvement seems to be making itself felt in most 
quarters, and although the progress towards increased activity has 
not been so rapid during the past month as it has previously been, 
this is regarded as only a temporary check to the approach of a 
much betcer state of trade, 

The visit of the Manchester Association cf Engineers to the 
Salford Corporation Gas Works, in tion with the opening of 
their winter session last Saturday, was especially interesting in the 
opportunity afforded for inspecting the operation of the recently 
introduced system cf inclined retorts, the advantages of which 
have been much debated by gas engineers, and which in some 
works, after a short trial, have been abandoned as unsatisfactory. 
The Salford Gas Works, which cover an area of 124 acres, and 
have recently been undergoing considerable extension, ara divided 
into two sections, the Kegent-road and Liverpool-street Works, 
and altogether contain plant for carbonising upwards of 500 tons 
of coal per day, producing upwards of 5,000,000 cubic feet of gas, 
and further plant is to be put down which will largely increase the 
output, In the Liverpool-street Works a large retort house 
has just been completed, designed to contain four benches of 
seventy-two retorts each, on the inclined principle, the retorts 
being built at an angle of 32 deg. At present only one bench has 
been erected, but the inclined retorts, Mr. Shoulridge, the 
engineer, stated, have so far been found to act very satisfactorily, 
and to greatly economise labour. This was probably due not only 
to the inclination at which the retorts were built, but to the 
height of fall allowed for the coal in delivering it from the chargers 
into the retorts, which at each retort, whatever its level, is about 
4ft, 8in, The retorts are charged by means of specia! machinery, 
and for withdrawing the coke, the door of the retort at the lower 
end is simply opened, and the coke slides out into the barrows 
placed underneath. With regard to the other mechanical 
arrangements, it may be stated that the coal, on arrival at the 
works, falls from the railway trucks into a coalbreaker under- 
ground. After being broken it is lifted by an elevator into large 
noppers placed above the retort benches, and a smaller hopper, 
which travels on rails in front of the retort bench, conveys the 
coal from the large hopper to the retorts as required. The coal- 
breaker and elevator, I may add, are driven by one of Crossley’s 
14-horse power gas engines, and the elevators, conveyors, and coal- 
breaker were supplied by West's Gas Imprevement Company. 
When fully equipped this retort-house will carbonise 400 tons of 
coal, and produce 4,000,000 cubic feet of gas per day. In respond- 
ing to a unanimous vote of thanks, Mr. Shoulridge remarked 
that with mechanical stoking, inclined retorts, and other modern 
improvements in gas plant, together with the new and improved 
burners for the consumption of gas, he thought they might be 
satisfied that the gas industry was not in the moribund condition 
some would represent it to be, but that it had still a long life 
before it, 

The evening meeting of the association, held at the Grand Hotel, 
with Sir Leader Williams, the president, in the chair, was main! 
devoted to a discussion on the ‘‘ Manchester School of Engineers,” 
introduced by Mr, T. Daniels, the vice-president, who in the course 
of a short review of the life and work of Sir William Fairbairn, re- 
marked that Sir William was one of the principal corner-stones in 
the past history of the engineering school of Manchester. In the 
discussion which followed, Mr, Alfred Saxon expressed the 
opinion that in Sir Wm. Fairbairn’s time he must have had a better 
stamp of workmen about him than engineers had to-day, to pro- 
duce the excellent work accomplished under the great difficulties 
with which they had then to contend with regard to poor and 
inferior tools, A number of beam engines constructed by Sir 
Wn. Fairbairn were still running in Lancashire, and showed the 
excellence of the work done in his time under very great diffi- 
culties. Mr. Webb remarked that the system of mechanical 
tests introduced by Sir Wm, Fairbairn was amongst the most 
important work he accomplished, and with the further modern 
developments of chemical analysis, they had now a complete and 
thorough method of testing all material. Mr. Kelsail having 
spoken on the subject of chemical analysis, which, coupled with 
mechanical tests, enabled them to know exactly what kind of 
material they were using, Mr. Webb added that great service had 
also been rendered in this direction by the late Daniel Adamson, 
who tested every plate put into a boiler. The President referred 
to the tubular bridges erected by Sir William Fairbairn, several of 
which had been built for him—ir Leader—many years ago in the 
Cheshire salt district, where they had withstood tests which no 








other bridge in the world, he should think, had to undergo. There 
was no doubt, he added, that the knowledge that such delicate 
tests could now be applied to steel ensured the makers paying 
pone attention to its manufacture. Mr, Daniels, having briefly 

rought the discussion to a close, eaid that at a fature meeting he 
would bring before the members some interesting information with 
regard to the engineering work of Mr. Nasmyth, another of the 
prominent engineers of the Manchester district, who had largely 
contributed towards establishing it as an important engineering 
centre, 

In the coal trade a more healthy tone is reported, but any in- 
creased activity is chiefly in the better qualities of round coal 
suitable for house fire consumption, with perhaps rather more 
doing in the lower qualities for ironmaking purposes. Prices are 
stronger where they have previously been cut below list rates, but 
there is no present indication of any actual advance, and pits, 
except in a few instances, are not kept going above four days per 
week, At the pit mouth 103. to 10s. 6d, remain the average 
figures for best Wigan Arley, 8s, 6d. to 93. for seconds Arley and 
Pemberton four foot, and 7s, to 7s, 6d. for common house coal, 
with steam and forge coal about 63, to 63, 6d. Engine fuel, 
although in increased supply, moves off fairly well, with prices 
maintained at 3s, and 3s, 6d, for common to 4s, 6d, and 53, for 
better sorts at the pit mouth, 

For shipment prices continue very low, with inferior sorts of 
steam coal obtainable 7s. to 7s. 6d., and better qualities 7s, 9d. to 
83., delivered Mersey ports, 

Barrow.—There is a firm tone in the hematite iron market this 
week, and much business has been done both with users and 
speculators. The increase of stocks this week represents 1970 tons, 
and the stocks now held in warrant stores are 357,160 tons, being 
an increase of 86,682 tons, Prices are firm at 483. 84d. net cash, 
buyers at 483. 74d. Makers still quote 523, to 523. 6d. for parcels 
of mixed Bessemer numbers, net f.o.b. There are 36 furnaces in 
blast, compared with 33 in the corresponding week of last year. 

In the iron ore trade there is a very steady state of things, and 
ordinary sorts are selling at 93, 6d. to 10s, per ton. 

There is a good demand for the chief classes of steel produced 
in this district, such as rails, plates, heavy steel castings, hoops, 
billets, &c,, but as the works are idle no orders are being booked. 
Prices of steel are gradually advancing and prospects for the 
winter are considered very good, 

On Tuesday the Mayor of Barrow and several leading men 
of the Corporation waited upon the directors of the Steel Company 
to see if terms could not be arranged whereby the 1200 men out 
of work could return to employment, especially in view of the im- 
proved condition of the trade, They were informed that the me. 
could restart work on the basis of Mr. Head’s award, with a pros- 
pective increase in their wages of 5 per cent, in view of the better 
position cf the steel trade, It is believed the men will agree to 
these terms, and that work will be restarted in the course of a few 
weeks, Several families are starving, and public relief works were 
on the point of being organised, 

Lhe steel works at Maryport, which have stood idle for some 
time, have at length been purchased by Mr. J ames Duffield, manager 
of Messrs, Cammell’s works at Workington. The works were origin- 
ally started by Messrs. Hampton and Tc zor for the production of 
a classes of steel, for which there is now a good demand, and 

r. Daffield’s intention is to put them in work again with as little 
delay as possible, 

There are hopes of some good orders in the shipbuilding trade, 
and the local builders are much in need of them. The new work 
in the market is chiefly on Admiralty, home and foreign account. 
There is not much demand for new mercantile tonnage, 

Coal and coke are in steady demand at firmer but not quotably 
altered prices, 

The shipments of pig iron from West Coast ports are still small, 
Last week’s exports embraced 3502 tons of pig iron and 3404 tons 
of steel, comparing with 6206 tons of pig iron and 2844 tons of 
steel in the corresponding week of last year, a decrease of 2704 
tons of pig iron, and an increase of 560 tons of steel. The aggre- 
gate shipments this year now total up to 234,439 tons of pig iron 
and 294,343 tons of steel, compared with 283,860 tons of pig iron 
and 316,027 tons of steel in the corresponding period of last year, 
a decrease of 49,421 tons of pig iron and 21,684 tons of steel. 

Some important finds of iron ore are reported in Farness at 
Park Mines, Ronhead Mines, and at Thwaite Flat, near the old 
Goldmire Mines, Furness Abbey. 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE house coal trade has been slightly improved during the last 
week, although the change in the weather has not had such an 
influence on the working of the collieries as was anticipated. 
London has taken a somewhat better supply, while the output, 
being large, has kept prices down. In one or two instances more 
money has been obtained, while in others there is no change. 
Silkstone coal is at 8s, 3d. to 9s. for the best, and 7s. 6d. to 
7s, 9d. per ton for secondary qualities, Barnsley softs can be had 
from 7s. 9d. to 8s. for best screened qualities, and 7s. 6d. for 
secondary sorts. In spite of better employment being perceptible 
in the thin seam collieries, the coal can still be obtained as low as 
63. 3d. to 6s, 9d, per ton in quantities at the pits. 

The steam coal trade is now gradually falling away, although 
the large firms in this district are forwarding a good proportion of 
the requirements for exportation. One or two disputes in the 
South Yorkshire coalfield are materially benefiting some of the 
collieries, adding, in some cases, two days’ employment per week 
to their working time. The amount of coal forwarded to Hull, 
though not as large as at the same period of last year, is very 
satisfactory, considering the advanced state of the season. Grimsby 
is also taking a fair quantity. Quotations run ¢s follows :—Best 
steam coal, 63, to 6s. 3d. per ton. Gas coal is increasing in value, 
and there is rather more inquiry for this class of fuel in the open 
market, Manufacturing sorts are again very quiet, and stocks are 
daily on the upward grade. In spite of the fact that the textile 
trades have been somewhat better of late, the tonnage sent to the 
different manufacturing centres in both Yorkshire and Lancashire 
has not come up to expectations, Best screened slack is at 4s, to 
5s, per ton, while ordinary pit slack can be had at 2s, 3d. to 2s, 6d., 
with smudge ls, per ton at the pits. The improved condition 
reported in the coke trade last week continues, and makers are 
preparing for a large output. In North Lincolnshire additional 
furnaces are being blown in, and it is anticipated that this county 
will require heavy supplies. Prices in the open market are from 


7s. 6d, to 93. per ton, recent contracts have commanded a little 
more, 
The remarkable steadiness already noted continues to 


characterise the iron and steel trades. Pig iron, more especially 
for consumption, maintains recent advances, and keeps improving 
on nearly equal terms with warrants, which, as most business people 
know, furnish the chief basis for speculation. There is a welcome 
absence of “ balling” and “ »” a circumstance to which 
is largely attributable the wholesome aspect of trade. West Coast 
hematites are quoted for delivery in this locality at about 57s. 61., 
East Coast 54s, per ton, Makers of hematite pig iron are well 
booked up to the end of the year, and higher — are expected 
in the beginning of 1896. Common forge Lincolnshire iron is 
fetching in this district 38s, 6d. to393s.; foundry iron, 403. to 41s. ; 
Derbyshire forge, 38s.; Derbyshire foundry, 41s. 6d.; bar iron, 
£5 10s. to £5 15s., an advance of 53, on the fortnight ; sheets, 
£7 10s. to £7 15s.; steel boiler plates, £6 53. to £6 103. per ton. 
Railway material continues to be largely placed, particularly in 
rails, which have risen 10s, per ton above the lowest quotations 
recently reported. The oe orders for abroad at present are 
for the Indian States Railway. These, however, have gone to 
Middlesbrough and Wales. A considerable amount of work is 
being placed with the wagon builders, who are in daily expecta- 











tion of receiving from the railway companies important orders, 
which have been anticipated for some time. The movement in 
trade has made a considerable clearance in the railway sidings, and - 
heavy orders for wagons may be expected anyday. Theee in their 
turn would still forther stimulate the iron trade. 

There is rather less doing in crucible steel, although Bessemer is 
in better demand. Bessemer Lillets, of special carbons required 
for the Sheffield industries, are now quoted at £5 12s, 6d. and up- 
wards, The boilermakers continue to be busy, and there is a fair 
amount of work in the engineering establishments, although a 
good deal more might be done. : 

The reference made last week to a new process of producing 
armour plates by M. D’Hamy, a French naval! engineer, has caused 
some little controversy in this district. A paragraph from an 
American paper states that a steel plate built up on a similar 
system has been made at Chicago. Ic is believed here that this 
is one of the D’'Humy plates. It is to be sent to Washington to 
be tested at the Indian Head proving ground. The result of the 
trials ought to throw some light upon the practicability of 
obtaining greater resisting strength with lesser weight, which is 
the aim in the invention, and the great purpose which the Admir- 
alties of all the Powers are trying to accomplish. 

In the lighter trades the renewed activity already noted is main- 
tained, Cutlery is being more freely ordered both on home and 
foreign account. Thehigh price of ivory is leading moreand more to 
the adoption of various substitutes, such as xylonite, which isa 
wonderfully cluse imitation. Ivory is still used in the best classes 
of cutlery; but xylonite under various designations is freely 
employed for the medium and lower grades of goods, Silver and 
electro-plate are still in steady demand, and manufacturers com- 
plain that the cheapness of silver causes merchants to press for 
greater reductions than are warranted by the state of the market, 
Cutlery manufacturers and silveremiths generally anticipate that 
business will steadily improve right on to the end of the year, and 
that they will gradually overtake such unemployed labour in their 
crafts as can be found. 

Edge tools and joiners’ tools are in good demand. Skate makers 
are getting ready for the coming season. The last prolonged frost 
carried off their accumulations, although it did not stimulate trade 
to the extent people imagined it would do, The frost, to be effec- 
tive, must come before Christmas, for merchants will not stock 
freely after then, through fear of a sudden thaw. At the same 
time the business all over the world was exceptionally good, and 
skate makers will not lack employment during the coming 
season, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market has been quieter this week than at any time 
since the early part of August, business having been checked by 
the uncertainty that exists, owing to the strikes, actual and 
threatened, in the engineering and shipbuilding industries of the 
Clyde and Belfast. Neverthelees, prices have been very little 
affected, because producers all appear to be well supplied with 
orders, and are under no obligation to sell; therefore tney adhere 
to their old quotations for iron for early delivery, No. 3 Cleveland 
pig being the only thing that has shown any easing, and that only 
as regards iron that is in second hands, 

Neither sellers nor buyers care to operate under present circum- 
stances, as, if the disputes referred toare not speedily settled, they 
will seriously affect trade as well in this district as in Scotland 
itself. Fortunately the intelligence from the Clyde is now of a 
more encouraging nature, and 1t is probable that tne dispute there 
may be adjusted amicably and without any stoppage of work, 
Business, however, cannot be checked until something definite is 
decided. In all other respects the position and prospects of our 
trade are encouraging. ork is more regular than it has been at 
any time during the last five years; the number of the unemployed 
continues to be reduced, and production in almost al] branches has 
been increased. 

For pig iron this week the demand has been small, but except 
for No, 3 Cleveland pig, prices have not been reduced, and it is 
only with second hands that No. 3 has becomeeasier. Few of the 
makers have been asking less than 38s. 94. per ton for prompt f.o.b, 
deliveries of No, 3, but merchants have taken 38s. 6d, for prompt 
f.o.b. delivery, though only small lots have been obtainable. Makers 
have only small stocks, and No. 3 is declared to be scarce. It is 
true that there is a large quantity in the public warrant stores, 
but it isin the hands of comparatively few people, who are not 
anxious to sell much and weaken their hold upon the market. No 
dispositien has been manifested this week either to sell or buy iron 
for forward delivery, the market being too ttled on t of 
the wages differences referred to above. Cleveland warrants were 
down at 383. 24d. cash on Monday, but advanced, until on Wed- 
nesday 38s. 74d. was quoted. ‘I'he stock of Cieveland pig iron 
in Connal’s warrant stores on Wednesday night was 138,376 tons, 
or 2399 tons increase this month. 

The lower numbers of Cleveland pig iron are practically 
unaffected by the wages question, or by any fluctuations in 
warrants, because as a matter of fact there is no speculative 
business done in them, and the actual consumption has increased, 
seeing that trade has improved in the finished iron and iron- 
founding industries. No. 4 Cleveland pig is maintained at 37s,; 
No. 4 forge at 363; and white, 35s.; all for early delivery. 
Mixed numbers cf Kast Coast hematite iron are quoted at 
47s., but consumers are not now inclined to give that, as 
they can get warrants at so much lese, Early in the week 
buyers were offering 45s. 104d. for Middlesbrough hematite 
warrants, but 463. 2d. was paid on Wednesday. Hematite pig iron 
makers are indifferent atout selling, as they have good orders 
bocked, and their stocks are small ; thus they can aftord to keep 
up their prices. Rubio ore is quoted at 123, 94, per ton, delivered 
at Tees wharves, and the tendency is upwards, not only because 
freights are improving, but because the consumption is increasing. 
Exports of pig iron are very fair this month, but would have 
been larger if it had not been for the bad weather at sea. The 
quantity shipped from Middlesbrough this month, to the 16th, was 
51,745 tons, as compared with 55,200 tons last month, and 42 625 
tons in October, 1894, to same day. 

Finished iron is in moderate request, and the improvement has 
been by no means so great as it appears to have been in Stafford- 
shire, where it has even led to the re-opening of some of the idle 
establishments, The production here has, however, been consider- 
ably enlarged, more especially of bars, and the advanced prices 
are maintained. Common iron bars are at £5; iron ship angles, 
£4 15s.; iron ship plates, £4 17s. 6d.; iron boiler plates, £5 17s, 6d.; 
iron girder plates, £5 2s, 6d.; all less 24 per cent, and f.o.t. 

A large business has recently been done in steel rails, good 
orders having been booked for India, and the Indian railway 
companies are still in the market for rails, sleepers, locomotives, 
&c., the prices of which have all advanced. Heavy steel rails are 
now at £4 7s, 6d. to £4 103., net at works, The steel platemakers 
are now so well-off for work that some of the consumers make a 
complaint that has not been heard of for years, viz., that they are 
frequently under the necessity of putting pressure upon the 
manufacturers to get their orders executed up to time, 

The directors of Palmers’ Shipbuilding and Iron Company, in 
their thirtieth annual report, describe the year ending June 30th 
last as one of great depression in the various branches of industry 
carried on at Jarrow. ‘The restricted demand for ships and engines 
precluded the making of any considerable profits in those de; art- 
ments, while the selling prices of iron and steel during the whole 
of the year were unremunerative, They have during the year had 
to make extensive repairs, and lay down new and improved 
machinery to replace antiquated plant. A profit was realised of 
£12,134, but after makiog provision for the loss on sheets — 
from ironstone working, for depreciation on rolls and plant, an 
for a portion of the outlay on extensions and improvements, the 
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net result is a debit balance of £3848. The directors, however, 
speak hopefally of the current year—their shipyard and engineer- 
ing works are fairly employed, and prices of iron and steel are 
better. The capital of the company it is proposed to reduce from 
£1,794,005 to £883,145, as this is the amount of the new valuation, 
and the company’s ordinary shares of £35 are to be £15 each, and 
21,225 are to be deemed to have £12 103. paid up thereon. 

The engineering and shipbuilding industries in this district are 
fairly well employed, though they do not seem to be s9 well off as 
their competitors on the Clyde, and no application for any 
advances in wages has yet been put in, but there is no doubt this 
will follow if the men on the Clyde get their 5 per cent. to take 
effect in February. A report has been set afloat that the dispute 
about overtime at the Tees-side engineering works had been settled 
by the employers withdrawing their claim that fifty-three hours 
should be worked each week before overtime should be counted. 
Such, however, is not the case, the dispute being still unadjusted, 
but the men continue at work, though they refuse to work over- 
time. A dispute between the platers and their helpers at Messrs. 
Richardson, Duck, aud Co.’s shipyard at Thornaby-on-Tees has 
been settled, and work resumed. At Messrs, Wm. Gray and Co,’s 
shipyard at West Hartlepool the riveters have all come out on 
strike, because the firm claim the right to put on as many gangs of 
riveters on the shells of new vessels as they deem n , 80 as 
to get quickly through the work. The men contend that the 
regular hands could do the work, and have steady employment, 
but under the masters’ system they have frequent long spolls of 
idleness, 

The Cleveland Mineowners’ Association have refused to advance 
the wages of the ironstone miners. The men asked for 10 percent., 
but the employers showed that the average realised price of pig iron 
had not gone up since wages were last adjusted. ey offered to 
have a special ascertainment made at the end of November of the 
average prices for the months of September, Octoberand November, 
and meet the men in Dacember, but the men have not accepted 
the offer. It is probable that if they had offered to accept a 
sliding scale, the miners, like the blast furnacemen would have 
got an advance, 

The coal trade continues quiet, and a good many of the North- 
umberland collieries are runoing short time, but the Durham gas 
coal collieries are fairly well employed. Best Northumberland 
steam coals are weak at 83 6d. per ton f.o.b., but Durham gas coal 
now realises 6s. 9d. f.o.b, Coke is 133, 3d, per ton delivered on 
.Tees-side next half year. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has again been adversely affected by the 
position of affairs in the shipbuilding trade. At the beginning of 
the week pig iron warrants were pressed very fully for sale on 
Glasgow Exchange in consequence of the strike at Belfast, the 
prevailing opinion being that owing to the agreement between the 
employers of Belfast and the Clyde, the former would be obliged 
to lock out their workmen. On succeeding days a rather less 
alarming view was taken of the state of matters, and according 
as the opinion varied so was the market influenced. 

Scotch warrants fell from 47s, 3d. to 463. 10d. cash, Cleveland 
from 38:3. 64, to 383. Ofd., and Cumberland hematite from 493. 6d. 
to 483. 74d. cash. The decline in hematite was the greatest, as 
this class of iron would be likely to suffer most in the case of a 
lock-out on the Clyde. Not only has the speculative market felt 
the gravity cf the situation, but there can be no doubt that the 
arrangement of important contracts has been, in a number of 
eases, held in abeyance for the same reason. The fact that the 
condition of the iron and steel markets in the United States are 
reported to be in a less favourable condition has also told upon our 
market, 

Atthe Coltness ironworks, three of the five furnaces that were 
producing ordinary pig iron have been put out of blast, and the 
total number now blowing in Scotland has thus been reduced to 
74. O€ these, 49 are making ordinary, 20 hematite, and five 
basic iron. 

The foreign demand for pig iron continues very unsatisfactory, and 
comparatively large additions are now being made to stocks. The 
quantity of pig iron in Glasgow warrant stores has increased in the 
course of the past week close upon 3000 tons, and there can be no 
doubt that a considerable increase is also being made to the 
private holdings of the makers, 

The prices of makers’ pig iron are in some cases 6d. per ton 
lower than last week :—G.M.B., f.0.b. at Glasgow, No. 1, is 
quoted 48s, 6d. ; No. 3, 46s. per ton; Govan and Monkland, ditto 
ditto; Carnbroe, No. 1, 49s.; No. 3, 47s.; Clyde, No. 1, 52s.; 
Nos, 3, 48s. 6d.; Garteherrie, Calder, and Summerlee, Nos. 1, 53s.; 
No. 3, 49s.; Coltness, No. 1, 54s. 6d.; No. 3, 50s.; Glengar- 
nock, at Ardrossan, No. 1, 523.; No. 3, 483.; Eglinton, No. 1, 
493. ; No. 3, 47s. ; Dalmellington, at Ayr, No. 1, ; No. 3, 46s.; 
Shotts at Leith, No. 1, 54s. 6d.; No. 3, 493.; Carron, at Grange- 
month, No. 1, 54s, 6d.; No. 3, 50s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5652 tons, of which Australia took 420 tons, Canada 
316, South America 100, India 68, Italy 25, Germany 367, Russia 
140, Holland 95, Belgium 60, Spain and Portugal 100, China and 
Japan 70, other countries 85, the coastwise shipments being 3806 tons. 

In the malleable iron trade a moderate business is being done, 
with little variation in prices, The steel works are busy, and it is 
to be hoped that they will not be interrupted to any extent by the 
labour disputes. Business has scarcely had time to recover from 
the evil effects of the prolonged stoppage occasioned last year by 
the miners’ strike, when further complications are threatened. 

L tive engi report a favourable state of business, For 
some time there had only been partial employment at the Hyde 
Park Locomotive Works, as regards one or two of the departments ; 
but these have now been put on full time, The Atlas Works of 
Messrs, Sharp, Stewart, and Co. are very busy, a large number of 
men b3ing employed there on the night shift, and the railway loco- 
motive works are dealing with important extensions of rolling stock. 

The coal trade does not show much, if any, improvement. The 
total shipments are larger by several thousand tons than last week, 
but the outlook is not very enco i On the East Coast the 
demand for shipment to the Baltic and other northern ports is on 
the decrease, while in Ayrshire the trade with Ireland is already 
affected unfavourably by the strike at Belfast. For the better 
qualities of household coals there is an improving demand for home 
consumption, but all other sorts are slow of sale, and there is 
practically no change in prices, 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I REFERRED last week to a ‘‘ daring scheme,” which is to make 
its appearance with the Parliamentary Bills for next session. Oaly 
a few particulars are to hand; but I glean that the Marquis of 
Bate, Sir W. T. Lowis, and the chief A the Bute officials, have 
been in consultation for several days of late, and some indication 
of the scheme can now be given, This is the development of the 
trade of Cardiff, both seawards and landwards. The proposals will 
inclade extensive railway communication, calculated to assist in- 
«creased shipments, increased dock accommodation, and an exten- 
sion of the low water pier. At present the scheme is in an 
imperfect state, and is subject to modifications before being 
brought under the notice of the Parliamentary Committees, so a 
few days must be allowed to pass before all details can be given. 
It was not to be expected that, with dock developments going on 
at Barry, Port Talbot, and Llanelly, that the great centre, the 
Bate, should remain in its old lines, 

Farther information concerning the transformation, by the Bute 
Company, of the Glamorgan Canal into a railway is not yet to 








hand, and in these days of waterways I do not think that the 
project will be carried out. 

he steam coal trade was rather sluggish again last week, and it 
was remarked on ’Change that the sidings were so full, and such a 
number of laden wagons to be seen in all directions, that coal- 
owners were glad to accept 3d. per ton less in order to get their 
wagons clear. This temporary stagnancy reacted a little against 
the colliers, and many collieries were quiet one or two days in con- 
sequence. On Monday little was done either at Cyfarthfa or 
Plymouth collieries, At the south pit of the latter it is feared 
some change is pending. 

These occasional stoppages and excess of output over demand 
have aroused fears in some quarters that bad times are looming, 
but it is now considered by authorities in the coal trade that the 
recent lull is only of a temporary character, and that we are on the 
eve of a distinct ary a for the better. 

a week the Taff Railway cleared 10,000 tons from its Cathay 
siding. 

Swansea, Newport, and: Cardiff have “each had more or less 
depression in steam coal. At the first-named port storms in the 
Channel are the suspected cause, and sellers are tolerably certain 
that a run of better weather will put things right. 

Prices midweek at Cardiff were as follows :—Best steam, 10s, to 
103. 6d.; seconds, 9s, 3d. to 93. 9d.; dry, from 93.; best Mon- 
mouthshire, 83, 3d. to 8s, 6d.; seconds, 7s, 9d. to 83.; best small, 
4s, 3d. to 4s. 6d.; seconds, 33. 9d. to 4s.; superior, from 3s. to 
33. 6d, Swansea prices :—Steam, best, from 93.; seconds, from 8s. ; 
small, from 4s. In house coal a decided movement for the 
better is being indicated, and though the demand is still mcderate, 
it is advancing, and is certain to be more pronounced in a week or 
two. Cardiff prices are :—Best household, 10s. to 103. 3d.; No, 3 
Rhondda, 93. 9d.; brash, 7s. 6d. to 7s. 9d.; small, 6s. 3d. to 63. 6d.; 
No. 2 Rhondda, 7s. to 7s, 3d.; through, 6s, to 63. 3d.; small, 4s, to 
4s, 3d. Patent fuel has been somewhat in sympathy with steam 
coal ; but it was stated at Cardiff Exchange that prices remain, as 
pitch is advancedjin price.] Swansea house coal is quoted at 83, 3d. 
to 10s, 3d., according to quality. 

Large coal contracts are now being placed at Cardiff, and the 
figures I gave last week seem to bo the ruling ones. Oa ’Change 
it was stated that Nixon’s Collieries, which include the Navigation 
in the Aberdare Valley and the Merthyr Vale Colliery, have con- 
cluded contracts for 18,000 tons at 93. 6d. per ton, f.o.b. The 
Dowlais Iron po on and Powell Doffryn iw also concluded 
contracts with the Peninsularand Oriental Steamship Company for 
100,000, and 150,000 tons steam coal to be delivered in 1896, The 
actual figures have not transpired, but are understood to be 
between 93, 6d. and 103, per ton, f.o.b., which is satisfactory, and 
a fair indication of the opinion of leading coalowners as to prices 
for 1896, 

The Tredegar Iron Company has also been fortunate in securing 
one large contract, between and 10,000 tons. The price in this 
case is 93,, less 24 per cent., f.0.b., and the delivery to take place 
over the next three months, I shall only be too glad to record a 
few more contracts for Monmouthshire coal, as trade in that dis- 
trict is slack, and prices for some time have been low. 

In the iron and steel trades business continues brisk in all 
quarters, and the importation of foreign ore has been exceptionally 
great, Ebbw Vale figuring for large totals. 

In consequence of the improvement, prices for iron ore are going 
up. The latest Cardiff prices are :—Tafna, 10s. 9d. to 11s.; Garucho, 
103, 6d. to 10s. 9d.; Rubio, 133, 6d. to 13s. 94d. At Cardiff, 
Bessemer steel bar is firm at £4 2s, 6d., and Siemens at £4 5s. to 
£4 7s. 6d. Swansea prices, midweek, were as follows :—Glasgow 
pig, 47s. Od.; Middlesbrough, 383, 3d.; for No. 3 hematite, 
45s. 104d. Welsh bars, £5 10s. to £6 12s, 6d.; sheet, iron and 
steel, £6 to £6 5s.; Bessemer bars, £4 23. 6d. to £4 5s,; Siemens, 
£4 53, to £4 7s, 6d.; steel rails, heavy, £4 2s. 6d. to £4 103.; light, 
£4153, to £5 153, Tin-plates :—Bessemers, 103, 6d. to 103, 9d.; 
Siemens, 103. 9d. to 11s.; ternes, 28 by 20, 193. to 223, 6d.; best 
charcoal, 13s. to 14s,; wasters, 6d, to 1s, less all brands. 

Coke .is showing a distinct improvement. Furnace, Cardiff, is 
at 122, to 133, 6d.; foundry, 153, to 163.; and special, 193. Swan- 
sea prices :—Farnace, 12s, to 123. 6d.; foundry, 16s. to 17s. 

Patent fuel prices remain. Pitwood is rather inactive at Cardiff, 
though in consequence of stocks being small 153, 9d. to 163. is the 
ruling figure, 

Briton Ferry hematites, 1, 2, 3, are quoted at 49s, 6d., f.0.b., 
and the demand exceeds supply. Trade in that quarter is gene- 
rally good, and prices of all local makes are advancing. 

In tin-plate the storms, as in the coal trade, have caused some 
inactivity, and a good week or two is required to put things right. 
As regards future tin-plate business, that is fairly assured, and 
hence makers are by no means open to recede from improved 
figures. In fact, higher may be anticipated, especially as in all 
raw material, from the ore upwards, there has been an advance. 
News is to hand of large tonnage coming in and one reassuring 
fact is under discussion on Change, that in addition to favourable 
advices from old customers in the States new outlets are being 
found, One firm in the district has secured an order for 20,000 
boxes from San Francisco. Shipments last week were 46,106 
boxes, receipts from works 56,487 boxes. At Briton Ferry twenty- 
one mills were busy last week. Cinderford Mills are to be closed, 
raw materials having advanced so much and men demanding the 
1874 price. 

The Taff Vale fitters, Cardiff, now on strike, are proposing a 
boycotting policy. At a mass meeting of the members of the 
Amalgamated Society of Engineers, who are interested in the 
fitter’s dispute, a resolution was adopted, ‘' That repairing in other 
work, including the — of machinery in loading or unloading, 
be not done upon vessels carrying cargo conveyed by the Taff Vale 
Company, the order to remain in force until the points in dispute 
have been satisfactorily adjusted.” 

Leading men in the Swansea district regard the new railway to 
London as a certainty ; there will at all events be a vigorous 
attempt to get powers, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

DurinG the past week the iron market in this country has been 
active. There has been a good demand coming in for home con- 
sumption, and also for export makers report a sufficient number of 
inquiries to have been received lately. A more hopeful feeling 
consequently prevails in the different branches of the iron industry. 

In Silesia the blast furnace works are in full employment, and 
will continue to be so for the remainder of the year, orders coming 
to hand freely. As to the prices quoted, there is still a consider- 
able reserve practised on the part of buyers, but in a few special 
cases higher rates have already been paid, and the general opinion 
expressed is that the condition of prices is about to mend, The 
activity in the malleable iron department may be termed satisfac- 
tory, and good accounts are likewise received from the railway 
and engineering department. 

According to statistical statements the output of pit coal in the 
Silesian district has been for the first quarter of 1895, 4,475,395 t., 
while for the second quarter it decreased to 4,017,714t. Value 
amounted to 19°8 million marks, against 18°65 million marks in 
1894, The iron ore mines yielded during the second quarter of 
present year 89,734 t., against 153,635 t, in the year before. Oat- 
put of the zinc and lead ore mines was, at the former, 134,149 t., 
and at the latter 8239 t. The blast furnace works yielded during 
the second quarter 131,513 t. pis iron, of which 81,611 t. were 
forge pig, 82,718 t. basic, 9758 t. Bessemer, and 7426 t. foundry 
pig ; 43,207 t. pig iron were sold at 2°33 million marks, while the 
rest was consumed by the manufacturing works of the district, In 
malleable iron and steel 109,543 t. were produced, consumption 
amounting to 117,537 t., worth 13°68 million marks. Stocks, which 
at the beginning of the second quarter amounted to 27,655 t,, had 
at the end of the quarter decreased to 18,594 t. 
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Although the amount of business done on the A . ‘ 
iron market is on the whole but small, there eg mest ion 
articles quite a lively demand coming forward, and prices, if = " 
improving, are decidedly firm. In spite of the advanced time of 
the year, girders, plates, and other articles of structural material 
have been in good request until now, and some firms are re ariel 
to have their order books filled up to end of present can : 
Large supplies in railway material will soon be given out by the 
Hungarian Railways, so that the steel trades are likely ‘to “4 
regularly engaged for some time ahead, 

‘The iron trade in France is in a very quiet condition ; only small 
lots have been ordered in the course of last week, but the works and 
mills continue in regular though somewhat limited employment, 
Better prices have not been obtainable, nor is it at all likely that 
an advance will take place so long as demand remains as flat as it 
is now. 

On the Belgian iron market the business in both raw and a 
factured iron is moving on steadily. Bars No. 2 for local ps 
tion are now quoted 117°50f. p.t.; No, 3, 122°50f. p.t. Machine 
and construction shops are actively engaged on orders for iron. 
works which are to be built in the south of Russia with French 
and Beigian capital. The yer vey Lagr mee Iron Convention 
has reduced the restriction of output for fourth quarter from 40 
to 10 per cent. 

At a late tendering for bars, plates, and angles, quotations haye 
been on an average fairly satisfactory, showing a decided improve. 
ment against the prices paid a few months ago. 

An active trade has been done ir the iron and steel industries of 
Rheinland- Westphalia this week, and an improvement in business 
with a more hopefal tendency, is reported in nearly all depart: 
ments. Theiron ore trade has also been showing more animation 
lately, and in the Siegerland better prices were received, Current 
list rates for spathose iron ore are M. 7°80 to 8°20 p.t., roasted do, 
M. 10 to 11 p.t. netat mines, Calcined iron ore fetches M. 11 to 
14 p.t. Nassan red iron ore, 50 p.c. contents, is still to be had at 
M. 9 p.t., buta rise in quotations is generally anticipated. Minette 
of Lorraine has been rather briek of sale lately ; prices are un- 
altered, being M. 2°40 to 3°20 p.t. net at mines, Demand and 
sale on the pig iron market have been altogether satisfactory, and 
prices ace all moving in an upward direction. Consumers are 
evidently rather anxious to cover their requirements before the 
anticipated rise in quotations takes place, and a good number of 
contracts have consequently been placed with the blast furnace 
works of the district within the course of last week, 

Present quotations are :—For eer 10 to 12 p.c. grade, 
M. 51 to 52 p.t.; forge pig, No. 1, M. 45 to 47 p.t.; No. 3, M. 41 
to 42 p.t. Basic, M. 48 p.t.; German Bessemer, M. 48 p.t.; 
hematite, M. 63 PA Foundry pig No. 1 is quoted M. 63 to 65 p,t.; 
No. 3, M. 54 to 56 p.t. at works. Iron for making steel is sold at 
M. 45 to 47 p.t., free Siegen. Luxemburg forge pig remains on 
M, 42 p.t. ‘The malleable iron trade is briskly occupied in all its 
branches ; there is a decided inclination to buy largely, but in 
many instances manufacturers have shown some reserve, not caring 
to commit themselves very far forward, when higher prices are 
likely to be obtainable before long. Bars and girders ccntinus in 
good request, both on home and on foreign account, Hoops 
remain unaltered. The plate mills are all in satisfactory occupa- 
tion, and an advance in —— has lately been agreed upon by 
the Plate Convention. Sheets continue in active request ; prices 
are firm, and even rising, consumers willingly paying the advanced 
rates of last week. 

The employment at the wire mills has also improved, and there 
is on the whole an upward inclination in prices. At the foundries 
and machine factories a slight increase in activity has lately been 
perceptible, and there is every reason to expect that an improve- 
ment in prices will follow. Tne prices quoted last week for the 
different articles of manufactured iron were as under : — Good 
merchant bars, M. 105 to 108 ; hoops, M. 105 to 107 ; angles, 
M. 115 to 118; girders, M. 84; billets in basic and Bessemer, 
M, 80 to 85 ; heavy plates for boiler-making purposes, M. 140 to 
150; tank, do., M. 125 to 130; steel plates, M. 115 to 120; tank, 
do., M. 110 to 113 ; sheets, M. 135 to 140 ; iron wire rods, common 
quality, M. 115 to 125 ; drawn wire in iron or steel, M. 98 to 101; 
wire nails, M. 120 to 125 ; rivets, M. 150 ; complete sets of wheels 
and axles, M. 270 to 280; axles, M. 200; steel tires, M. 195 to 
200 ; steel rails, M. 108 to 110; steel sleepers, M. 106 ; fish-plates, 
M. 112 to 120 ; light section rails, M. 95 to 100 ; all per ton at works, 

Italian import in coal was for 1894, 4 696,258 t., value amount- 
ing to 110,362,063 lire, against 3,724,000 t., worth 93,110,025 lire 
in the year 1893, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October Sth. 

THE general activity in the iron trade has not abated, The sales 
reported by rail mills and agencies for the past week or ten days 
foot up something over 100,000 tons, in addition to an order of 
40,000 tons placed by the Pennsylvania Railroad. The railroads 
all stand in need of more rails than they are buying, and when 
they do start to cover, an impetus will probably be given that will 
strain a— and keep prices high even on a basis of production 
of 200,000 tons per week or more, The steel makers are exception- 
ally busy. AJ! concerns using steel are crowded with orders, but 
there are fewer orders for next year’s delivery than usual. It isa 
matter of opinion whether prices will decline. Some assert that such 
an enormous production as 200,000 tons per week cannot be main- 
tained, and prices remain where they are. But the railroads are 
1,000,600 tons behind in their steel consumption, and when this is 
made up prices will advance, There has never been such activity 
in iron and steel making as now, and if the railroads buy half what 
is calculated on, there will be no decrease in output all next year. 
The southern furnaces are all sold ahead, and Pennsylvania makers 
refased orders last week for standard and special brands. The 
advance demanded by coke makers has been granted and the 
supply is secured. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was an average attendance of members on ’Change 
to-day. The price of steam coal remains as last quoted. Tho 
same remark applies to house coal, There were good inquiries for 
tin-plates. Manufactured iron and steel still commands improved 
prices, As predicted in our last week’s report, great activity bas 
taken place in the shipment of coal, about 30,000 tons more having 
been sent away this week than the previous one. There is a large 
amount of tonnage in port, and the coming weeks promise to be 
busy ones. The price of pitwood is firm, and there is a scarcity of 
it, The ship-repairing trade has been unusually brisk. Large 

uantities of iron ore continue to be imported; no less than 
5,000 tons were received during the week. Among other imports 
were 3167 loads of boards, deals, &c., 2300 loads of pitwood, 4190 
sacks of grain, and 1150 tons of pig iron, With coal the principal 
exports were 1151 tons of tin-plates, 143 tons of rails, and 202 tons 
of galvanised iron. 
rices ruling on’Changeto-day wereas follows:—Coal: Best steam, 
88, 8d. to 88. 9d.; seconds, 7s. 9d. to 8s.; best house coal, 10s. ; dock 
screening, 4s. 9d.; colliery smaiJ, 4s, 3d.; smiths’ coal, 6s. 6d.; 
patent fuel, 10s, 6d. Pig iron: Scotch warrants, 47s, 4d.; hema- 
tite warrants, 48s. 9d., f.0.b, Cumberland. Middlesbrough, No. 3, 
38s, 8d.; prompt ee hematite, 46s, 3d, Iron ore: 
Rubio, lis, 9d. to 12s,; Tafna, 11s, 6d. Steel rails, heavy sections, 
£4 7s, 6d.; light sections, £4 17s, 6d. Tin-plate bars, £4 22. 6d.; 
Siemens tin-plate bars, best, £4 7s, 6d., all delivered in the district, 
cash less 24 per cent. Tin-plates: Bessemer steel coke, 103. 3d.; 
Siemens coke finish, 10s, 6d,; ternes, per double box, 28 by 20 c., 
19s, to 21s, Pitwood, 16s, 6d. London Exchange telegram : Copper. 
£45 16s, 3d.; Straits tin, £65 15s, Freights improving. 
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THE PATENT JOURNAL. 
Condensed from "The IUustrated Ofteiat Jowrnal of 


Application for Letters Patent, 
*.* When patents have been “communicated” the 
* ame and address of the communicating party are 


lst October, 1895. 


18,360. STEAM Enaines, H. H. Loigh.—(L. @. “jung- 
vom and W. @. C. Harmsen, Sweden.) 
13,361. WargR Cocks, H. H. Leigh,—(A. B. Marwick, 


ua. 
15,362. CONSTRUCTION of Cvcote Frames, 8. Palmiter, 
udon. 
“ne Exaines, W. H. Wheatley.—(W. 2. Prali, 
United States.) 
18,364. Cow Mitkina Macainas, J. E, Harvey and J. 
'H. Hoover, London. 
18,365. STRETCHER and AMMUNITION CaRRIER, F, 
‘Remington, London. 
18,366. GiGaNTIC Wuee , W. B. Basset, London. 
18,367. WasHBOARDS, L. Feterson, London, 
18,368. ADJUSTABLE Gearina for Cycixs, F, M. Gon- 
zalez, London. 
13,369. HLecrRic Locomotives, J. E. Amen, London. 
15,370. Srups, &c., W. H. Dent and T. H. Slight, 
London, 
2nd October, 1895. 


18,371. ANmaL Traps, D. L. Moffat, London. 

18,372. Dots’ CLOTHES, L. H. Croll, Watford, 

18,373. Bars for Forsaces, &., P. R. de F. d’'Humy, 
Liverpool, 

18,374. PeeumaTic Tine Sreippers, A. Blackwell and 
G. E. Bailey, Birming! le 

18,375. GaS REGENERATIVE Furnaces, 8, Thompson, 
Newburn-on-Tyne, 

18,376. Lamp Houpers, W. M. Hart and W. H. White- 

sido, Bradford. 

18,877. Spanners, &c., A. Blackwell and G. E. Bailey, 
Birmingham, 

18,378. Gas Exoines, J. Johnston, London. 

18,379. Gas and PerroLeum Escinzs, J. Johnston, 
London. 

18,380. SHow Stanps, T. Griffiths, London. 

18,381. Meruop of Concretine Fioors, A. H. Hindley, 
Manchester. 

13,382, Steam Generators, W. Deighton, Leeds. 

18,383. PREVENTING OVERWINDING in Minzs, J. and A. 
E, Lindley, Manchester. 

18,384. RoLtinc Mixzs, I, Hayward and C. T. Powell, 
Birmingham, 

15,385. DupLExX TELEPHONY, A. M, Rosebrugh, Toronto, 
Canada. 

18,380. SPANNERS, J. Chandler, Liverpool. 

18,387. WEATHER Prorectors for Tor of TRamcarRs, 
&c., H. Haley, Manchester. 

18,388. Wasaine and Manouina Macuing, J. Smith, 
Wigan. 

18,380. ILLuMINATED Davice for Decorative Pur- 
poses, W. Simon, Glasgow. 

18,390. SAUCEPANS, STEW Pans, &c., E. Chesshire and 
J. H. Chesshire, Birmingham. 

1 oe Game of Fort, W. G. Fulton, Edin- 

urgh. 

18,302. Hors, Stzam, and other TRamway CaRniaGEs, 
D. Buckley, Manchester. 

18,393. Kinc-SPINNING Frames, J. J. Bailey and J. 
Garnett, Manchester. 

— Lamps, &c., T. F. Braime and J. H. Braime, 


18,395. Coat Gas, J. T. Thomas and A. V. Hunt, 


mndon. 

18,396. Covers for Cooxina Urenaiis, 8. W. Ray, 
London. 

ss a Hanvies of Bavengs, L. M. Cooper, 

efficld. 

18,398. Cora, A. and W. Beaumont and A. W. Smith, 
London. 

18,399. VenTiLacina Drains, J. Barron, London. 

18,400. ARMOUR-PLATES, B. P. Stockman, West- 
minster. 

18,401. Gunrowpar, J. E. Chaster, London. 

18,402. Ratpway Wueezs, W. Tozer and F. B. Stanton, 
London, 

18,403. Desk CaLenDar, &c., W. H. Hoare, London. 

18,404. Poster Bo. W. H. Ward, London. 

18,405. VeLocipepgs, P, Tissier, Glasgow. 

13,403. Propuctwa ConTemporany HyPocHLonires, 
&c., G. P. Baldo, Austria. 

18,407. INpicatinae Heiout of Water in Tans, M. 
Delmard, London. 

18,408. BorrLe with Cork Artacument, J. Nadler, 
London. 

18,409, Firgproor Cgriinas, G. de Bruyn, London. 

18,410. PREPARATION of ASPHALTE, &c., H, Hellewell, 
Manchester. 

- System of AUTOMATIC y . y 

rong Bono, P. Bleynie, 

13,412. Sarety Bit for Horses, G. Miner, London. 

18,413. SrRaisina Exevators, J. U. W. Stanley, 


London. 
18,414. TreatMenr of Fisu, &, J. C. W. 
oan , ’ Cc Stanley, 
18,415. Cuain WueEsxs of Vetocirepss, 8. Waplington, 
mdon, 
yo Batancina Hypaautic Lirta, G. Andrews, 
0) 


don, 

18,417, Looms, J. Wilding, London. 

wo a ga L. Posern, London, 
419. Evastic Huss for Waegzs, H. H. Lake. . S. 
Beach, United States.) ‘ Sei 

18,420, ELECTRICAL APPARATUS for RAILWAY SIGNAL- 
LING, A, H. 8, Daniell, London, 

18,421, Borrie Storrers, B. Dreyfuss, London. 

18,422. MANUFACTURE of WIRE topes, J. T. Haase, 


London, 
18,423, TRIPLE-EXPANSION Evyoinas, &c , G. 8, Young, 


ndon. 
18,424. Propucine a Fiasu Liout, T. D — 
(B. Hackh, Germany.) 1 ee 
18,425, Grain-pRyINa Kitws, G. Reynolds, North- 
ampton. 

18,426. Cuanaina Point of APPLICATION of LOAD on 
Treapies, F, Ljungstrom, London. 

18,427, MECHANICAL MUSICAL SIRINGED INSTRUMENTS, 
bee M. O. Claus, and P. R. Piittner, 


18,428. WasHinc Macuines, P. R. J. Willis.—(7. 
Adams and K, B. Stoker, United States.) si 


8rd October, 1895. 


18,429. Boor Lace Fastener, J. Smithers and J. 
Stokes, Kingston-on-Thames. 

18,430, ComBinaTION TiRE for WHEELS, W. E. Painter, 

anchester. 

18,431, Gas and Orn Enarnzs, J. P. Lea, Bath. 

18,432, CycLk Sappies, J. White and E. 8. Rice, 
Nottingham. 

18,433. ORE-CRUSHING Macainery, W. Smith, London, 

18,434. TriaL Lenses for Testina Sicut, W. H 


uglas, B. e 
18,435, PORTABLE Batu, A. T. Croucher, London. 
18,436. DRawinG-orr Measures of Liquips, C. Brailey 
and W. J. Keirle, Bristol. 
18,437. APPARATUS for PUMPING S.upag, &o., R. Seggie, 


lasgow. 
18,438. FLusaina Cisterns, T. Clarko, Weston-super- 


48,439, Cotes, V. Nathan, Manchester. 
48,440. Anc] Lamps, G. Hill, Manchester. 
441. LAR + PROOF A 
McLiesh, Darlington. -jotnapaeaimedlla 
18,442. Contars and Currs, H. Wilkie, jun, Glas- 


gow. 
. Leys Measurers, W. H. Douglas, Birming- 





18,444, Govennors, J, Goodman, Leeds. 


18,445. Derecrina Leakacgs of Gas, F. Grover, Leeds. 

18,446. Saoor, for Puriryina Apparatus, A. M. 
Robinson and T. Birks, Liverpool. 

18,447. Topacco Pipes, H. Gamwell and C. Gamwell, 
Liverpool. 

5 me Merer:, H. Gamwell and C. Gamwell, 

ive’ . 

18,449. Makino Damp-Proor Couarsss, J. Dougan and 
J. McMillan, Glasgow. 

18 450. ConcruTe FLoors, J. Dougan and J. McMillan, 
Glasgow. 

18,451. Gas Baos for Gas Enaines, J. Lawton, Man- 
chester. 

18,452. Hiner for Wates-cioser Lin, W. Smith and 
G. Sellers, Manchester. 

18,458. Execinic Capi: Casinos, G. H. Nisbett, 
London. 

18,454. Cur of Diseases in Animas, D. Gibson and 
W. H. Hughes, Liverpool. 

18,455. Tite for BurLpine Porpossgs, M. Hilton, Man- 
chester. 

18,456. Fixinc Winpow Curtains, J. L. Seymour, 
Saffron Walden. 

18,457. Daivina Bets, J. F. Bennett and W. Smith, 
Sheffield. 

— PoTaTo-DIGGING Macuinery, D. Bragg, Car- 


isle. 

18,459. THRESHING Macuine and Mi.., T. Moore, 
Sheffield. 

18,460. Painters’ Burninc-orr Sroves, C. Credland, 
Sheffield. 

— —— Sunsuape, A. Borrer and 8. Broadwood, 
8. 


assocks. 
18,462. Serinac Mattresses, A. H. Gale, Ottawa, 
Canada. 


18,463. Inonina Macuines, W. M. Porter, Belfast. 

18,464. FURNACE Pans, Coppers, and the like, J. Wood, 
Ip:wich. 

18,465. Hemmina ATTacHMENTS for Macuines, W. H. 
Inslee.—({The Singer Manufacturing Company, Ger- 
many.) 

18,466. APPARATUS for Heavina Lugs or Ropzs, W. 
Tyree, London, 

18,467, PorTaBLe See-saws for Cartpren, C. Thomp- 
son, London. 

18,468, ‘‘G,” Dergotive Envetore, G. Willoughby, 
Slough. 

18,469. Pommer Laver, C. 8. Williams and C. E. Rose, 


London. 
18,470. Conn Pap or Prorector, G. W. Mcintyre, 
ndon. 
18,471. ApveRrisinc Carp, C. E, and P. Roberts, 


ndon. 

18,472. CALENDAR Pen and Penomw, W. J. Pawaon, 
London. 

18,473. Pweumatic Tings, J. R. Howell and 8, A. 
Cocks, London. 

18,474. Rupper CLEANER and Pesci, SHarPever, W 
H. Hoare, London. 

18,475. Sotine Boots, E, A. Jeremy, A. Humberstone, 
and F. Uffelmann, London. 

13,476. UNiversaL Pen Rest, W. Ferguson, London. 


18,477. Sprina Fret-saw Macuines, H. M. Coles, 
London. 

18,478. Stops for CotLtaks and Sarrets, F. J. Clark, 
mdon. 


18,479. Metatiic Packina, G. Gates, London. 

18,480. Eye and Face Prorscrors, C. 8. Elliot, 
London. 

18,481. Mittinery or Frower Sranp, H. G. Delves, 

ondon. 

18,482. INK-HoLDING ATTacHMeEnT, J. Scott and R. W. 
Cox, London. 

18,483. ELecrric GLow Lampa, G. Davis, London. 

18,484. Fuses for Evecrric Cixcuits, A. M, Billington, 
London. 

18,485. THRaSHING MacHINE Beaters, A. Shuttleworth, 
F. Shuttleworth, and R. Gamble, London. 

18,486. Biast Apparatus for Enoines, T. B. Grierson 
and C, Calveley, London. 

18,487. ELecrroLytic MANUFACTURE of ALLoys, J. 
Heibling, Lundon 

18,488. Traction Enotnes, F. Savage and C, G. Rix, 
London. 

18,489. Recoverine Gop, H. R. Gregory and F. L. 
Marshall, London. 

18,490. Wine Martiresses, A. H. Gale, London. 


18,491. Patterns for WEAviNG, A. Holroyd, Man- 
chester. 

18,492. Steam Heatina Apparatus, J. Needham, 
London. 


18,493. CuLtivator, G. W. Shailer and J. 8. Watchorn, 
London. 

18,494. Apsyustine Devices for Cycies, W. 8. Simpson, 
London. 

18,495. Ce1Linas, G. de Bruyn, London. 

18,496. Maxine Doven, J. K. Bousfield.—(J. Albrecht, 
Germany.) 

18,497. Opzninc Gates, J. T. Stokes and J. Richmond, 
London. 

18,498. Lauycaina Boats, H. 8S. E. Hobday and W. 
Reece, London. 

8,499. Boarps for Traw.iixc Nera, G. H. D. Birt, 
London. 

18,500. Croraes Wasuinc Macuing, R. B, Williams, 


mdon. 

18,501. Sewina Macuines, W. P. Thompson.—(B. KX. 
Warren, United States.) 

18,502. Mergop of Lastino Boots and Sxozs, J. Scott, 
London. 

18,503. Taeatine ParpeRMAKING MarTERiats, W. 
Brothers, Manchester. 

18,504. Swinos, J. Dyson, Liverpool. 

18,505, ELectric TrRaNnsMITriING Apraratus, H, O. F. 
Biodemann, London, 

18,506. Spoons, W. Dunstall, London. 

18,507. MusicaL Boxgs, C. A. Jensen.—(0. Helbig and 
Polikeit, Germany.) 

18,508. MacHinE Guns, A. G. Dougherty, T. B. Bus- 
kirk, and O. Foote, London. 

18,509. BoTtTLe Stoppers, 8S. Lacavalerie, London. 

18,510. Hrtcuine Devices for Horses, 8. L. Wilson, 
London. 

18,511, Pipzs, A, H. Fox, London. 

18,512. Rartway Spices, J. E. Bull, London. 

18,518. Pennotpers, J. H. Johnson, London. 

18,514. Sotip Merauiic Packine, 8. Denton, jun, 
London. 

18,515, Stzam Boi.ers, J. O. Gilbert and J. Hopping- 
ton, London. 

18,516. Parntine Fasrios, J. K. and C, A. Harrison 
and W. B. Leaf, London. 

18,517. Vaporistnec Hyprocarsons, 8. Pitt. — (La 
Société Internationale des Procédés Adolphe Siegle, 
France.) 

18,518. TreatING Liquips by means of Hear, 8. Pitt. 
—(La Société Internationale dee Procédés Adolphe 
Siegle, France.) 


4th October, 1806. 


18,519. Propgitina Warer-BORNE VE3SELS, G. Quick, 
London. 

18,520. Lock, H. K, Hall, London. 

18,521. Securing Raits to Cuarrs, J. J. Taylor, Nut- 
tingham. 

18,522. Crutcs, F, Champion, Dublin. 

18,523. DraucHT ExcLupeR for Doors, A. Davey, St. 
Austell. 

18,524. HanpLEs for Mait-carts, &c., H. Kinsey, 


Swansea, 

18,526. Stsam GENERATORS, G. F, Priestley and W. 8. 
Bancroft, Halifax. 

18,526. Sicut Testine Apparatus, B, Green, London. 

18,527. Boor and Sa#oz Uprsr Protector, W. Jones, 
Liverpool. 

18,528, HanpLe for Saucerans, A. N. McConnell, 

olverhampton. 

18,529. CoLounine and Bronaine Paper, E. Wilkin- 
son, Norwich, 

—_ Gearina for Cycizs, W. Alexander, Birken- 


18,531, RECORDING InstRUMENTS, W. Thomson, Baron 
Kelvin, Glasgow. 





18,532. VenTILaTinc Seweas, P. Hart, Manchester. 
18,533. SrzamsHir3 for Conveyine Out, J. Findlater, 


Glasgow. 

18,534. Esporsina Papzrs and the like, J. Gardner, 
Manchester. 

18,535. Furnace Bars, W. H. Browning and J. 8. 
Holme, Manchester. 

18,536. ScREW-GiLL Boxes, G. Root, W. Whalley, and 
T. Waite, Bradford. 

7 Picker and Pickwe Srick, E. J. Hartshorn, 


ax. 
18 538. LeatHeR Coverine of Ro.uers, J. Dronsfield, 
anchester. 
7 Se TcBzs for Cyciz:, P. Baumert, 
erlin. 
18,540. Steam SuperHeatina Apparatus, T. Beeley, 
Manchester. 
18,541. Fancy Boxes, H. and A. H. Stevenson, Man- 
chester. 
18,542. Prorector for Knitting Neepizs, J. B. 
Hoskins, Londoa. 
18,543. ApsosTment for Wires of Tire;, G. J. B. 
Johnson, Scunthorpe. 
18,544. Guarp for Orenine Bott.e3, J. Winterbottom, 
Manchester. 
18,545. Moror, H. Martin and H. Howse, London. 
18,546, Rar, Courtine, W. Roberts, London. 
18,547. Lip for Pans, E. Menzies, Glasgow. 
18,548. Carp Caszs, A. W. Pocock, London. 
18,549. Borrine Strapa, A. Hamilton and J. Mitchell, 
Belfast. 
—, Grarnina for Driving Cycuzs, A. V. Noorden, 
ndon 
ay Separatine or Sortine Monsy, F. 8. D. Ecott, 
ndon, 
18,552. Caank Axues, W. E. Gard, London. 
18,553. Mauntarnine Inrcation of Tires, B. F. Sparr, 
London. 
18,554. Cycrtes, J. Bernheimer and T. Manger, 
Londo’ 


mdon. 

18,565. Cootinc Butcuers’, &c., Saves, W. Oliver, 
London, 

18,556. Pipe, H. A. Pepper, Norwich. 

18,557. GaLvanic and Srorace Barrerizs, J. B. Torres, 
London, 

18,558. Secuninc Cranks to Wess, W. Smith and 
W. R. Fletcher, Birmingham. 

13,559. ConstrucTinc Winpow Butnps, B. Lawrence, 
Birmingham. 

18,560. CaiLpRen’s Carniaces, 8. T. Fawcett and D. 
and J. J. Simpson, London. 

18,561. Horse VeLocipepg, A. F. Kemp, London. 

18,562. AMALGAMATING Apparatus, J. E. Preston, 


London, 
1£,563. Cyctz Lock, A. D. Bowie and H. Bray, 


ndon. 

18,5614. Coverina for Jars and Jues, W. Henderson, 
London. 

18 565. Driving SUBTERRANEAN TonnELs, C. D. Abel. 
—(F. C. Glaser, ae 

18,566. Gear Cases, C. W., E. A., and F, H. Bluemel, 
London, 

18,567. Gauag, W. Shoosmith, London, 

18,668. Heatinc Arparatus, W. Funnell, London. 

18,569. INDICATING ConTENTS of Boxes, R. Marshall and 
J. Sellars, London. 

18,570. Dvginc Yarn, N. Browne.—(A. A. Vogelsang, 


Germany.) 

18,571. Pipe Case3, W. P. Thompson,—(A. C. Lloyd, 
France, 

18,572. Strzrups, A. Downe, London. 

18,573. Puares for Firterinc Purposes, W. Schuler, 
Liverpool. 

18,574. Conveyine or DiscHarnaine Coat, W. Dean, 
Liver 

18,575. MatcHes, J. I. Williams, London. 

18,576. StaBs for Bortpine Porposszs, G. de Bruyn, 


mdon. 
18,577. Lirg-PRESERVING BaTHING Dagse, A. Reader, 
ndon. 

18,578. Lockine Devicss, P, J. Waldram, London. 

18,579. Burwine Down Nets of Lamps, G. Ollendorff, 
London. 

18,580. Launcuine Boats, W. Tyree, London. 

18,581. FicuRED Fapaic Looms, E. von Oberleithner, 
London. 

18,582. WHEE.s, W. B. Dunlop, jun., London. 

18,583. Maxine Exvectric Connections, H. Edmunds, 
Londo: 

18,584. 
Lo 


ndon. 

18,585. HeaMeTicaLLy SeaLrep Tins, T. Gracey, 
London. 

18,586. SECONDARY BaTTEeRigs or AccUMULATORS, R. 
Pearson, London. 

18,587. Boors to Prevent Suirrinc, Z. J. Francis, 
London. 

18,588. Fosiste Cur Oot, G. W. Partridge and A. F. 
Berry, London. 

18,589. Raisinc and Forcine Liquips, A. Goodwin, 
London. 

18,590. THERMOMETER Cases, P. Jaisohn, London. 

18,591. Enaine, E. Buchholz, London. 

18,592. ARTICLE for CHILDREN’s Usk, E. 8. Metford, 
London. 

18,593. Watcuss, G. F. A. Blyth, London. 

18,594. Pens, J. B. Richardson, London. 

18,595. Gor CLuB3, R. K. Heughan, London. 

18,596. SorTING or GavoINe Boiiets, W. Racke, 
London. 

18,597. Fish Hook, C, Schleby, London. 

18,598, WEiGHT CarRyine Apparatus, H. Borgstrém, 


mn. 
ExecrricaL Conpvucrors, H. Edmunds, 


mndon. 

18,599. Preszrnvinc Swares, L. and H. C. Salvy, 
London. 

18,600. Couritinc for Tramway VexHicies, H. 8. 
Frampton, Winchester. 

18,601. SHIELD fur LaunpRy Irons, F. 8. Harbidge, 
Cardiff. 


5th October, 1895. 


18,€02. Tam. Lamps for Tramcars, H. W. Headland, 
London. 

—, Spor Brake for Cyrcizs, G. N. E. Hall-Say, 

mdon, 

18,603. Measurinac Roiuers for WaRPina MACHINES, 
8. Newby, Oldham. 

18,605. Currnyine LEATHER, J. B. Scammell and E. A. 
Muskett, London. 

18,606. Cyrcizs, C. Bullen, Manchester. 

18,607. DaTg-InDIcATOR PenciL, J. H. Jackson, Not- 


tingham. 
18,608. AppLiances for PotisHinc Grates, R. Wylie- 
ill, Glasgow. 
18,609. ManuractourE of Rorss, J. Briggs, Halifax. 
18,610. Curtain Rina, H. D. Fitzpatrick, Glasgow. 
18,611. Frames for Hotpina Pxoros, M. Henderson, 
Glasgow. 
18,612. Bucket Conver Ripe, E. Erskine, Belfast. 
18,613, AXLE Houper for BegTiine Beams, J. Reynolds, 


‘ast. 
18,614. Fovishine or BornisHinc Merats, T. Weir, 
Dublin. 


na! 

18,615. Hanpies and Lips of Pumps, T. Norbury, 
Wolverhampton. 

18,616. FLusHING CistERNs, T. Atkins, Wolver- 
hampton. 

18,617. G@Loves for Cycxiists, &c., T. Ratcliffe, Bir- 
ming) : 

18,618. Seats of Cyotz Sappies, J. B. Brooks, Bir- 
mingham. 


rs 
18,619. Stackine or Pine Casks, 8. P. 8. Evans, 
Bristo 
18,620. Steam GENERATORS, H. Wileke, Liverpool. 
18,621. Gas BuRNERS, Richmond and Co., W. Smith, 
and E. W. T. Richmond, Liverpool. 
18,622. boca ma amie woe N. Greening and N. 





ing and 
18,623. ADJUSTING the Position of SHIRT Corrs, J. W. 
White, Liv 
18 


624. ConstRucTION of ILLUMINATED Sirens, G. F. 
Kenyon, Bradford, 
18,625, RapiaTine Heat, J. G, Wagstaff, Manchester. 
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18,626. Currinac-ory TaBLe for Bricks, W. Johnson, 
Arml 


ley. 

18,627. Peas for Caains of Looms, R. L. Hattersley 
and 8. Jackson, Bradford. 

18,628, BotrLe-casz and Rack, A. Weil and W. Prasse, 


Liverpocl. 

18,629. Bust for DispLayine Corner, H. Lowenthal, 
Yn ig 

18,630. Verticat BorLers, T. Sudron, Leeds. 

18,631. SappLz-ror for Bicycies, T. Qierney, Man- 


chester. 

18,682. Hotpers for Ececrric Lamps, C. M. Dorman 
and R. A. Smith, Manchester. 

18,633. Sars, C. 1. Haden, London. 

18,634. Hatcnes and Wickets, &c., T. A. Aldridge, 


mndon. 

18,635. PoospHatses of Ammonia, T. Jamieson, Mill- 
r. 

18,636. SHowcaRDs and TicKETs, R. J. N. Rusden, 


i ry. 

18,637. Sugar Sirrer, E. C. H. T. Lugard, London. 

18,638. Vesse, for Bortinc Ciorues, J. Cochrane, 
jun., Leith. 

18,639. ARTIFicIaL LeaTHER, J. C. Ody, Hanham. 

18,640. Ferment Preventine Spitz, R. T. Cardell, 


18,641. Guarp for Priytina Macutinezs, 8. Bulford, 


ingham. 
18,642. Drying Boots or Ssoxs, A. T. Barnett, 
ichester. 

—_ CompounD ARMOUR-PLATES, A. M. Spencer, 
Sheffield. 

18,644. Puzzie Toy, E. Richardson, Sheffield. 

18,645. Rarcway Storace Heaters, W. 8. Laycock, 
Sheffield. 

18,646. PotisHinc Powper, P. H. Wilks, London. 

18,647. TigHTzNING Wispow Corps, F. T. Woodson, 


London. f 
18,648. Can Sranrers, H. M. Crisp and H. F. Wilson, 
London. 
Se Ropzs, J. 8. Slater and C. Goddard, 
Lo 


mdon. 
18,650. New Brake for Ve.Locirepss, G. Baxter, 


on, 

18,651. Castor ATTACHMENT, T. C. Fairweather, E. 
Hentschel, and The Automatic Castor and Wheel 
Company, London. 

18,652. Cuip for VeLocipepe Air Pump, W. J. Lally, 
Lon 


don. 
18,653. BrcycLz Construction, &., A. J. Caronni, 
ndon. 
18,654. Pavine, J. H. Barry, London. 
18,655. CasemenTs, W. Youlten, London. 
18,656. Water Lirrs, C. T, Burgess, London. 
18,657. Drivina Gear for VeLociPepEs, W. Casley, 
London. 
18,658. Screw Bouts for Crc.zs, Nettlefolds and E. J. 
Wakeman, London. 
18,659. ADDITIONS to WaLL Mrrgors, O. 0. Hawkes, 
London. 
18,660. ATracHMeEnT for Bicycizs, L. Wain, Westgate- 
on-Sea. 


18,661. Provectites, A. H. Palmer, London. 
7 See for Ourina Bacon, E. R. Down, 
mdon. 
18,663. Sips’ SrezRiInG Gear, W. H. Harfield, London. 
18,664. Lusaricatine SprnDLe Carriers, W. P. Thomp- 
son.—(E. Kessler, France.) 
18,665. Baas, O. Stuart, Liverpool. 
18,666. Dryinc Graty, G. D. Moffat and L. A. Horst, 


mdon. 
18,667. Matcues, W. L. Macfie, Liverpool. : 
18,668. CANDLESTICKS and SavEaLLs, E. Taylor, Bir- 


m am. 

18,669. Lavatory Wash Basins, C. Heyworth, Man- 
chester. 

18,670. PaveMENT RamMiInG Macuine, J. Stumpf and 
C. Lenz, London. 

18,671. Cigarette Caps, T. Seymour, Bristol. 

18.672. CoIn-FREED APPARATUS for Meters, F. Wright, 
London. 

18,673. Automatic SPpeED ReGuLAtor, L. Denayrouze, 

mdon. 

18,674. AuTomMaTic SPooL-WINDINe Macu.ne, H. 
Deutsch, London. 

18,675. Liquip Meter, J. Bernays, London. 

18,676. Winpow Fasteners, W. Breffit, London. 

18,677. Coating InrennaL Sounrraces, E, T. Reinhold, 
London. 

18,678. Boxes, A. Nolte and C. Grundig, London. 

18,679. Ien1T1nG Devices for Muvers’ Lamps, H. Freiso, 
London. 

18,680. Peacussion Banps for Ienrtine Devices, H. 
Freise, London. 

18,681. ALTERNATE CURRENT D.sTRIBUTION, G. Ferraris 


and R. Arno, London. 
W. Goodbrand, Man- 


18,682. Fust EconoMISERS, 
chester. 

18,683. DrEDaixe APPARATUS, J. A. Menck, London. 

18,684. Mernop of VENTILATING Burtpinas, F. E. 
Giitcke, London. 

18,685. Sprsnine and Rovixe Macuine3, T. F. Dunn, 
London, 

18,686. AUTOMATIC BREACH-LOADING FiRE-aRMs, H. 
W. Gabbett-Fairfax, London. : 

18,687. AuromaTic FIRE-aRMs, H. W. Gabbett-Fairfax, 


London. 
18,688, AUTOMATIC Finz-aRMs, H. W. Gabbett-Fairfax, 
London. 
SS AvTomaTic Fire-arMs, H. W. Gabbett-Fairfax, 
mdon. 
18,690. AuTomaTiC Firg-aRMs, H. W. Gabbett-Fairfax, 
mdon. 
18,691. AvromaTic Frne-aroms, H. W. Gabbett-Fairfax, 
London. 
18,692. Construcrion of Execrropes, F. E, Everard, 


London. 
18,693. Dratninc Lanp, P. R. J. Willis.—(&. F. 


Dockery, United States ) 

18,t94. FitLine MatcH Boxe;, F. Widén and C. J. 
Olsson, London. 

18,695. kHoToGRaPHIC Camera, H. Joly, London. 


18,696. Rarways, J. G. Lorrain.—(e. C. Esmond, 
United States ) 

18,697. Ramtways, J. G. Lorrain —{F. C. Esmond, 
United States.) 

18,698. Rattways, J. G. Lorrain.(F. C. Esmond, 
United States.) 

18,699. RaiLways, J. G. Lorrain.—(F. ¢. Esmond, 
United States.) 


G. Lorrain.—(F. C. Esmond, 
G. Lorrain.—(F. ¢. Bsmond, 


18,700. Raitways, J. 
United States.) 
18,701. Rattways, J. 
United States.) 
— Apparatus for Wassine Potatoss, T. Gibson, 
mdon. 
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18,703. SuppLyinc Powpsr to Parer Surracgs, C. A. 
Ruddock, London. 
18,704. SHow Carp ArtracHMENT, T. Morton, Bir- 
ngham. 
18,705. FeRRULE for WaLkine Sticks, W. H. Rule, 
London. 
18,706. Or Exoives, R. D., W. D., and H. C. Cundall, 
Halifax. 
18,707. Sarery WatcH Prorsgctor, G. E, Stead, Mans 
chester. 
18,708. Makina Coitep Wire Fasric, H. Liebert, 
Manchester. 
18,709. Nut-Lock for Rarzways, 8, Sheppard and J. 
pin, Vu . 
18,710. StarnTinc and Trave.Line of Tramcars, J. 
urrie, Glasgow. 
18,711. Worxkune of Motors, J. Murrie, Glasgow. 
18,712. Tuck-sEwina Macias, W. Bowden, Mane 


es! 
18,713. 
A. C. Churchman, Ipswich. 
18,714. Tension ADJUSTMENT, F. W. Dale, London. 
18,715. Lock-nut, J. Greaves, Oldham, 
18,716, Grinpine Mitzs, J. 8. Cochran, Liverpool. 
18,717, BRAKE for Cycugs, P, Baumert, Berlin. 


2 
Knives used in the Manvracturs of Tosacco, 
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—, Securrnc Carp CLorHine, H. E. Hodgson, 

Halifax. 

18,719. GENERATING ACETYLENE Gas, J. H. Exley, 
Bradford. 


‘o 

18,720. Sarrt Cotcars, W. Quine jun., Liverpax|. 

18,721. Stanp and Mup-cuvarp for Bicycixs, F. 
Foley, Horwich. 

18,722. ConpanvErs, A. W. Paul, Liverpool. 

18,723. ANGULAR Braces and DRIi1s, A. A. Tattersell, 


Glasgow. 

18.724. Iantation Insertion Buinps, G. B. Behreus, 
Manchester. 

18,725. Evrecrric Cases, G. H. Nisbett, London. 

18.726 Evecrric CaBues, J. A. L. Dearlove and G. H. 
Nisbett, London. 

18,727. PreveNtTine the Loss of Heat, B. H. Thwaite, 
Londor. 

18,728 THumBLatcH Door Hanpie, W. Johnor, 
Shetland. 

7 SPinDLEs and Accessortss, J. W. Bullock, 

Vi 


18,730. SauTTLe Guat D3 for Looms, J. and E. Holding, 
Brinscall, near Chorley. 

18,731. Reparr of Boors, J. Sankey and J. Owens, 
Birmingham. 

18,732. Kitcnen Borer Sarety Test Cock, A. Mal- 
colm, Manchester. 

18,733. VaporisER, E. Haeeke], London. 

18,734. OBSTETRIC APPLIANCE, U. Green, London. 

18 735. Hot-waTeR and Steam RapiatTors, J. Kitchen, 
Derby. 

18,736. Lames, J. T. M. Hircock, Birmingham. 

18,737. DeconaTinc LeatHeEs, &c., G. I. Bagguley, 


London. 
18,788. DestaL Forcsps, W. C. and A. Beauchamp, 
mdon. 
18,739. REvoLvixc Piston Steam Enoineg, L. de Maio, 


mdon. 
18,740. GEanine and Maxine of Bicycies, R. C. Ayton, 
Coventry. 
—, CRrcsHING and Putvenisinc Orgs, W. Kitto, 
0 


on. 

18 742. SupporTine Liquip Containers, G. Wortley, 
London. 

18,743. Automatic Batu Vatves, C. G. P. de Laval, 
London. 

18,744. Mirk Cuurns, R L. Tuffin. London. 

18,745. Pires, W. Reeves and The Reeves Patent 
Filters Company, London. 

18,746. CLEaNsING Fritters, W. Reeves and the Reeves 
Patent Filters Company, London. 

18,747. PRo1EcTING Stops in SxHirts, H. G. Wilsher, 


mdon. 

18 748. Season Ticker Case, J. Doull and A. Emith, 
ondon. 

Maxkise CantEENS and WarTEeR Bortiss, A. 

. London. 

—_, Tires for Cycrrs and Ventcies, A. Nicklin, 
ndcn. 

18,751. STABLE Fioonino, L. E. Rundle, London. 

18,752. Caarn Gearine, P. D. Hedderwick. London. 

oo Entaraine Pxotcs, C. D. Abel.—(Z. Gaumont, 
rance 

18,754. Daivina and Tamine Animas, M. C. Hennig, 


ndor. 

18,755. Precmat:c Tires, J. R Howelland 8. A. Cocks, 
London. 

18,756. Psezumartic Tires, J. R. Howelland 8, A. Cocks, 


ndon. 
18,757. Brake ArpaRatcs for Cycies, J. Weil, 
London. 
18,758. Apparatus for BuTTER-Makinc, G. Haslem, 
London. 
_ MetHop of THREADING NEEDLES, G. Colledge, 
mdon, 
18,7€0. ManuFactURE of PetroLeum Soap, 8. E. V. 
Gracve, Lordon. 
18 76). Propuction of Ha>xs of Hemp, R. G. Camp- 
Nl, London. 
18,762. Rattway and other Tickets, A. D.wne, 


mdon. 
18,763. Writinc TaBtzt, F. Schaefer, Liverpool. 
18,764, EXTeNs)B.£ TaBLes,C W. Murz, Londor. 
18,765. Froor Materiat, H. H. Lake.—(A. K. J. V. 
Gerkan, Sweden, and E£. Zietz, Germany 
18,766. A Naw SuspsNDER for LapiEs’ Usr, F. Molony, 
London. 
18,767. Srerivizine M 1k, A. J. Boult.—{H. Davidson, 
Sweden 
18,768. Evastic Tikes for WHEeLs, E. Fdmunds.—(P. 
Lover, Germany.) 
18,769. Transmission of ELecrricity, R. J. Crowley, 
London. 
18,770. HorsgsHoe Pans, W. E. Jennings, London. 
18,771. CHamBer Urtensits, T. Kolmsperger, London. 
—— Speep Gear for VELociPgpEs, R. Sendranié, 
mdon. 
18,773. Captive Bstioons, A. Riedinger, London. 
18,774. HeaTisG and Cootine Liquips, A. Gasquet, 


ndon. 

18,775. CLosinc BuseHo ues of Casks, C. Leichsenring, 
London. 

18,776. Exastic Hip Support, C. Schramm, London. 

18,777. Carps, R. Haddan.—(J. D. Seelemann and 
Sohne, Germany.) 

18,778. Sprunat Soprort, K. R. Lang, London. 

18,779. Corrge-PULPING Macuings, 8. Pitt.—{M. Mason 
and Co., United States.) 

18,780. Enapuine the Dear to Hear, B. Thornton, 

, London. 

18.781. Paroperters for Suips, F. A. Tagliaferro, 
London. 


mn 

13,782. Forpinc Boxes for Postar Purrosgs, T. P. 
Bethell, Liverpocl. 

18,783. THRowine and SLAUGTHERING ANIMALS, L. 
Clement, London. 

18.784. VEHICLES for use by Bakers, &c., F. Reutter, 
London. 

18,785. Propuction of Pa-spHorvs, H. Hilbert and A. 
Frank, London. 

18,786. Hotpina Carriace Winpow Saswes, A. C. 
Houston, London. 

18,787. LAMP-EXTINGUIEH(ING APPARATUS, H. Comfort 
and 8. S. Ross, London. 

18,788. CLEANING RUBBER T1RES of BicycLes, G. Junge, 


ndon. 
18,789. MATHEMATICAL INSTRUMENT, W. Neal, London. 
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18,790. AUToMaTic Time and Date Stamps, 8. Kanto- 
rovitch and L. Héndlé, London. 

18,391. CycLe Gearine, G. Longmuir, London. 

18,792. ScrenriF1c Music Desk, A. L. Thomas, London. 

18,793. TRIPLE-SCREW CISTERN CLEANSING FERRULE, G. 
Goldstone, London. 

18,794. Ain Compressors, &. J. R. Turnock, South 


es. 

18,795. Baur. VaLves, H. James and J. W. Oliver, 
Meersbrook. 

18,796. Weavina Looms and Sauttizes, J. W. White, 


on. 
18 797. Nai Presentina and Driving MECHANISM, 
F. F. Stanley, London. 
18,798. DouBLeE Piuse or Pitz Fasrics, H. J. “ope, 
London. 
, 18,799. Swesrrine and Scavencina Veuicies, H. J. 
Noonan, London. 
18,800. Mountinc Maps and Pans upon ROoLLERs, 
P. Wallis, Kettering. 
— Srram Generators, J. E. Giesty, Hudders- 


field. 

18,802. Hay Tepper, J. York and §, Mills, Newcastle- 
on-Tyne. 

18 £03. Book-marker, A. A. Govan, Glasgow. 

. 18,804. Musica Exercisk Beris, E. Hughes, Bir- 

mingham. 

18,805. UNBREAKABLE Watcu, J. Feitelson, London. 

18,806. AuTromaTic Macuine Gun, R. Prado and A. 
Bascunan, Westminster. 

18,807. BicycL—E Lamp Bracket, W. H. Beardsley, 


‘OW. 
18,808. Gassina Yarns, W. T. and J. H. Stubbs, Man- 
chester. 





1,900 Me.tine or Heatine cf Give, J. Love, 
i w 


asgow . 

18,810. Unpsrpick Looms, W. H.and J. P. Ormerod, 
and J. Ormerod, jun., and T. P. Ormered, Man- 
chester. 

18,811. Hanpte Bar for Cycies, J. Mercer and W. L. 
Headea, Bolton, 

18,812. Mutripce CYLINDER ExG.Nnes, J. Chalmers, 


G iw. 

18,813. Lace-mMakrne Macurnes, G. Mo: ton, Glasgow. 

18,814. Burrs and Paps for BusnisHine, T. M. Ucck- 
rofts, Leeds. 

18,815. PREPaYMENT Gas Meters, J. Hawkyard and J. 
Braddock, Manchester. 

18,816. Exve.ores, P. Pinckney, Portsmouth. 

18,817. The ‘‘Squip” or Fretp Coat PEG, R. Crisp, 
near Ipswich. 

18,818. PuzzuE, T. M. Down, London. 

18,819. Tramcars, W. Gooding, London. 

18,820. HypravuLic Motor ENGINES, 


London. 
18,821. Toy Batis, C. Stanley and A. Warburton, 


L. Grote, 


ndon. 

18,822. Mountine Lamps, W. Crawshaw and H. Bevis, 
London. 

18,828. A LetreR-Box, P. W. Bullock and G. W. 
Farmer, London. 

18,824. Gas GENERATING ACETYLENE Lamp, C. Kaestrer, 
London. 

18,825. Pompinc Gritty Fiorms, W. Jordav.—(The 
International Contract Company, United States.) 

18,826. Hottow MerTaLuic ARTICLES, F. Pickard, 


London. 

18,827. Brake, A. J. Boult.—(£. C. Webb, United 
States.) 

18,828. ComBinep Try and Bevet SquaseEs, J. E. 
Duncan, Lundon. 

18,829. Lastine Boots, A. Pochin, F. H. Pcchin, and 
H. Addison, London. 


18,880. Ticker Issuinc Apparatus, C. Berzdorf, 
London. 

18,831. WrEeNcHEs, A J. Boult.—(S. L. Wiegand, United 
States.) 


18,882. CiGaR ROLLING TaBLE, J. de la Mar and B. van 
Leer, London. 

18,33. Cigar Boncaine Macuing, J. de la Mar and B. 
van Leer, London. 

18,834. SHapine Cigar Fituers, J. de la Mar and B. 
van Leer, London. 

18,835. Lupricants for CycLte Cuarnxs, G. T. Jolland, 
London. 

18,836. RECOVERING CARBONATE of Lime, J. T. A. 

alker, Blackburn. 
18,837. Maxine Insotes for Boots, W. Flemming, 


mdon. 

18,838. Sweat Banps, T. W. May, London. 

18,839. Maxine Caps, B. J. B. Mills.—( Messrs. Beer and 
Co., Germany.) 

18,8:0. Opgratinc CycLte Brakes, H. V. R. Read, 
London. 

18,841. Securmse Putters, H. W. and G. R. Phipps, 
London. 

18,842. Firepro: F Rarrenrs, &c., F. W. Golby.—(H. H. 
Hiller, Germany.) 

18,843. BaLuoons, '[. D. Cook, London. 

18,844. MusicaL INsTRUMENTs, S. Blacketer and A. L. 
Walline, London. 

18,845. Magine Conveyances, J. Dean and C R. Car- 
penter, London. 

18,846. Rosztres for BituiaRD TaBLes, J. Roberts, 


ndop. 

18,847. Grinpinc and Mixtwe Materiars, H. W. J. 
¢ffins, London. 

18,848. DETACHABLE Brake for Cycies, C. E. Campbell, 


mdon. 
18,849. WIND-OPERATED ADVERTISING, C. E. Campbell, 


ndon. 

18,850. Boot Sores, T. H. Rees, N. Dashwood, and 
G. R. Rees, London. 

18,851. Presses, I. B. Davies aud A. C. Thorne, 
London. 

18,852. Drivinc Gear, G. Singer, P. J. Smith, and 
8. R. Young, London. 

18,853. HanDiE Bars for Bicycugs, A. M. Rice, London. 

18,854. Bins for Grocers, &c., F. and E. Maund, 
London. 

18,855. Primers, Vickers, Sons, and Co., Ld., and G. T. 
Buckham, London. 

18,856. Tires, B. Blackburn, London. 

18,857. FILTERING APPaRATUs, C. Tissier and H. J. 
Ernaux, London. 

18,858. Looms, D. Blackhurst, London. 

18,859. WeicHinc Macuinas, J. M. McGrath, London, 

18,860. Pens, F. J. Pitt, London. 

18,861. Leap and Composition Pips, G. Clatwortby, 


London. 
18,862. SHow Carps and Tickets, W. and J. W. Devitt, 
anchester. 
18,863. Davirs, G. L. Alward, Great Grimsby. 
18,864. CARTRIDGE PacKETs icr Fire-aRms, J. P. Lee, 


mdon. 
18,£65. BRAKE SLacK ADJUSTER, F. Robinson and J. H. 
Sewall, London. 


18,866. MaGaztnE Fire-arms, J. P. Lee, London. 

18,867. Gear TEETH CUTTING APPARATUS, H. C. Warren, 
London. 

18,868, ELEcTRIC VeLocipsDEs, H. W. Libbey, London. 

18,869. TyPEwRiTInc Macuines, E. Terry and C. H 
Duell, London, 

18,870. ELectro-motors, W. Langdon-Davies and the 

Alternate Current Electro M-tor Syndicate, Ld., 

London. 

18,871. Fotpine Taszes, W. E. Vaux.—(A. 7. Botham- 

ley, New Zealand.) 

18,872. SewinG Macuines, J. W. Mackenzie.—(The 

American Special Machine Company, Ld, United 

States ) 

18,873. Vatves, J. Bonner, C. D. Mott, and H. Her- 

mansen, London. 

18,874. RartLRoaD Ti1zs, J. Quinn, London. 

18 875. Concentric Execrxic CaB.ixes, H. Edmunds, 


mdon. 
18,876. Piates for Printixe Porposss, O. C. Strecker, 
London. 
18,877. Dist1LL1no, P. Dvorkovitz, London. 
18,878. Casks, W. Stern, London. 
18,879. Apparatus for Tanninc Hives, L. A. Groth, 


ndon. 

18,880. Compasses and Cauirers, W. C. Sharpe, 
ndon. 

18,881. Lirr for Raisinc Hives and Sx1ns, L. A. Groth, 


mdon. 
18,882, Excavators, A. McDonald, London. 
18,883. Macuinzs for Makinc Kopgs, J. T. Hazse, 


London. 
18,884. Grain Drayinc Apparatus, H. M., A. le Bris, 


mdon. 
18,885. Fotpixc Bags, I. Bucholtz and A. 8. Bowden, 
London. 

18,886. Linotypz Matrices, The Linctype C.mpany. 
—(P. T. Dodge, United States.) 


9th October, 1895. 
gga Smoke Consumer, M. Davison, North 
Shi 


elds. 
18,888. Makino CLotH Rvucs or Marr, T. Hughes, 
Longport, Staffs. 

18,889. TROUSER STRETCHER, C. Brawb, London. 
18,690. Cyvamipgs, J. B. an, Glasgow. 
18,891. AtracHinc Loops to GaRMENTS, C. Ashley, 
anchester. 

18,892. Vatves for Steam Enaines, G. H. Robinson, 
Sunderland. 

18,893. Joints for SockeTrzp Pirzs, A. H. Mountain, 
Manchester. 

18,894. InsuRaNce TicKET Distrisutor, J. R. Algie, 
Newport, Mon. 

18,895. ‘‘ HuMaNgE” Sipe Sappie Trex, E. M. F.tzroy, 


ndon, 
ae Saree Non-PUNCTURABLE Banp, G. Ward, 





8 rt. 
18,897. Reecesune SLupcE from Tanks, W. Stubbs 
and W. H. Prescott, Manchester. 


18,898. Brarinas for Cycies, T. Birch and G. Gibson, 


18,899. Device for Gas Enaines, L. Gardner, Mau- 
chester. 

18,900. Trawine, W. High, Dundee. 

18,901. MECHANICAL SIoKERs, A. Cotton and L. W. G. 
Flynt, Liverpool. 

18 902. WorD-FoRMING APPLIANCES, T. Jameson.—(F. 
Jameson, New Zealand ) 

18,908. ADJUSTABLE SCREW Spanner, C. Neil, Sheffield. 

18,004. CooKING-sTovEs, J. M. Smith, Leicester. 

18 905. PwrcMatic T:Res for Cycies, W. J. Wright, 
Liverpool. 

18,06. Hook for VerticaL Loaps, J. C, Macalester, 
Glasgow. 
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each other and at an angle to the plane of t¢ 
tals, of power m: arranged to peng omer 
said supports, substantially as and for the urposes 
specified. (3) Ina testing machine, the combinetne 
with power hani of ped 1 upports pro. 


RP or st 

vided with movable adjusting blocks 

upper faces, piso a a mk ag RS 
specified (4) In a testing machine, the contnerr” 
with power mechanism, of pedestals or supports for 
the article to be operated on, a swivel ycke, and a 
journallei nut or threaded collar and screw connec. 
tion between the yoke and power mechanism sub. 
stanti-lly as and for the purposes specified. (5) In . 
testir g hine, the ination of a forked lever of 
a nut or threaded collar journalled thereon, a screw 
arranged in said nut or threaded collar, & swivelled 











18,07. Cycirs, J. Gutgemann, London. 

18,908. Gas, &c, Motor Exoines, F. W. Lanchester, 
London. 

18,909. New Hor-water Pirzs, W. Culver, Scuth 
Godstone. 

18,910. Boot-cLEaninc Macuings, R, L. Tapscott, 


Liverpool. 
18,911. KLECTRICAL Hanoina Bett Pusu, H. Benest, 


mdon. 
18,912. Decoration by Execrric Licuts, C. Gillard, 
c ; 
18,918, Tosrne for Fiurps, H. Shedden and A. White, 


ndon. 

18,914. Measurinc Driit, &., Work, W. Ripper, 
Sheffield. 

18,915. LivoLeum and F.oorciors, J. 8. Metcalfe, 
London. 

18,916. APPARATUS for TREATMENT of Iscutas, H. C. L. 
Nagel, Copenhagen. 

18,917. Waste, G. Roach, London. 

18,918. APPARATUs for Rearina CHickens, G, W. 
Vincent, London. 

18,919. Sarety SusPenpER Pivs for Sxirts, A. Fowler, 


London. 
18,920. Preventinc AccumuLatTion of Dust, J. Bryce, 


ondon. 
18,921. Cycxies. J. R. Trigwell, London. 
18,922. Case or Covearine for Resin, &c., A. Birch, 
- Lond 
—. 


Ww. 

18,924. TEMPERATURE ExcuancerR, H. Imray.—(4. M. 
Nicholas, Australia.) 

18,925. Manuracroure of Cycies, W.R. Larkins, Kent. 

18,926. SCREW-cUTTING Macaines, A. Niggli and 8. 
Lambert, London. 

18,927. Corsrts, G. Blitz, London. 

18,928, ConstRucTION of Boots, T. Cowburn, London. 

18,929. TaBLE, L. Picard, London. 

18,930. Fixexa Hooxs to Lapiss’ Dresses, W. Luft, 
Germany. 

18,931. PREPAYMENT Apparatus for Gas, W. Webber, 
London, 

18,932. CrusHine Canr, G. Fletzher.—(G. Brocklehurst, 
West Indies.) 

18,933, Bussen Buanens, F. H Eydman, London. 

18 934. Drivinc Gear tor Cycies, C. E. D. Usher, 
London. 

18,985. RecuLsTixG ELEcTRoMOTIVvE Force, I. Probert 
and E. F. Mcy, London. 

18,936. Mortaks or Cement, A. Boulton, Birmirgham. 

18,937. MancracturEe of Linoveum, K. Klic, Liver- 


on. 
Water-Ticst Buisuraps, W. Kirkaldy, 


18/038, Batu Apparatvs, M. J. Iyors and L. Beemer, 
Liverpool. 

18,939. GarmMENTs for the Use of Isrants, F. W. 
Forbes- Ross, Liverpool. 

18,940. RecuLaTine the Fiow of Lquips, F. Hiltje, 


Liverpool. 

18,941. SecuRING Winpows, J. Hobkirk and J. H. Hope, 
London. 

18,942. AvTomatic De.ivery Macuine, G. Barron, 


mdon. 
18,948. Dyernc LeatHer, H. H. Lake.—(K. Oehler, 
Germany.) 
18,944. ELecrric Conpuctors, G. Sutton and R. J. 
Hatton, London. 


18,945. Gas Heatinc Apparatus, F. Lénholdt, 
London. 
18,946. Parntixo, A. J. Boult.—(P. A. J. Gasse, 


France.) 
18,947, Means for ADVERTISING, T. F. Dunn, London. 
18,948. PicruRE Frame CLamps, F. Reiseman and D. 
Starr, London. 
18,949. Clamps or Hotpers for Livzs, J. F. Mills, jun., 
Lond 
18,950. 
Lo 


mdon. 

18,951. SicNat Gonos for Cars, W. J. Gubitz, London. 

18,952. Rartway Spikes, L. J. Gregerson, London. 

18,953. Lemon £querzers, J. E. Cahill, London. 

. Borries, U. P. Lundquiste, London, 

. Bicycie Supports, C. 8. Tremper, London. 

56. NON-FILLABLE Bo1TLes, F. H. Eddy, London. 

. Wave Pomes, C. J. F. Kusche, London. 

. Puzzuss, H. U. Happersett, London. 

. Ink WELLs, J. B. Thomas, London. 

. CLamps for Lings, P. Rohne, London. 

. SIGNALLING on Ral.wayr, A. Appleyard and 
A. W. Taylor, London. 

18,962. New Ptzzur, H. Brearley and A. Rushworth, 


on. 
CicarETTE Houpers, &c., ©. A. Fullerton, 


London. 
18,963. TREATMENT of Gas BurNER Man7L35, A. Paget, 
Lond 
18,964. 


ndon, 
18,965. Hoops for ILLuminatinc Porposes, A. Paget, 


on, 
Grass Cuimnuys for Gas Lamps, A. Paget, 


mdon. 
18,966. Urinistna RapianT Heat, F. Edwards, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette. 


544,007. Testinc Macuine, H. B. Robischung Kala- 
mazoo, Mich.—Filed February 13th, 1894. 

Claim.--({1) In a testing hine, the bi 

with a plurality of pedestals or supports each having 


tion 








an adjusting block, said blocks parallel with each 
other and at an angle to the plane of the pedestals, uf 
power mechanism arranged to operate between said 
supports, substantially as and for the purposes speci- 
fied. (2) Ina testing machine, the combination with 








a plurality of estals or supports each ha’ a 
* Eustis cdjubng block, said. locks varaliel with 


adapt:d to hold the article to be o 
peg —e pele ¥.3 supports for nn pore 
operated on, su’ as and for th 
pode oy y the purposes 
544,130. Sream Borter, W. Sellers, Phil i 
Pa, G. §. Strong, New York, N.Y., and HB ba 
ford, Wilmington —Filed May 1st, 1895. 
Claim.—(1) An internally-fired return tubular boiler, 
provided with two or more furnaces with combustion 
chambers, which respectively connect the front and 
back heads of the boiler, and open through both toa 
smoke flue outside the back head, in combination 
with return tubes secured in both heads, between and 
below the tops of the furnaces and combustion cham. 
bers. (2) An internally-fired return tubular boiler 
provided with horizontal return tubes arranged in 
vertical lines in combination with a smoke-box on the 









































front of the boiler into which said tubes open, anda 
cover for said smoke-box made in jointed sections with 
the joints lying in planes yassing between vertical 
lines of tubes, and each cover section hinged to the 
adjacent section so as to fold back upon it and leave 
all tubes normally covered by it exposed. (3) An 
internally-fired return tubular boiler provided with 
two or more furnaces, and a series of return tubes 
arranged between and below the furnaces and a 
descendirg smoke flue on the front boiler head, which 
flue is outside of and between and below the fire door 
frames and forms an extension of the ashpits under 
the furnaces, 


544,206, Minina Coat Daitt Bit ror Borixo 1x 
UoaL, &c. G. H. Bittenbender, Plymouth.—Filed 


February 15th, 1895 
Claim.—{1) In a coal drill, the combination with an 
auger having a recessed end, of the diverging cutters 
located therein, and the wedge block for holdirg the 
cutters in place, said block having an auger point, and 


[S4az08) 
A 





provided with a clemping bolt, substantially as 
described. (2) In a coal drill, with an auger having a 
recessed end formed with diverging dovetail grooves, 
of the inclined faced adjustable cutters, and the 
inclined faced wedge block located between the 
cutters, and carrying a central cutter, together with 
clamping means for said block, substantially as 
described. 
544,432, Rotary Curren ror Woorworking, G. D. 
Gillette, Oswego, N. Y.—Filed April 6th, 1895. 
Claim.—(1) The cutter head A having two wings A’, 
each formed with a front face, a, bevelled laterally 
and reversely to that of the opposite wing so as to 
have clearing edges, ¢, at alternate front side corners, 
an outer face, f, grooved longitudinally and centrally, 
and a draw-cut cutting edge at the angle between said 
faces comprising narrow side edges, o 0, and an inter- 
shaping es, c, at the forward end of said 
groove, substantially as and for the purpose set forth. 


(544, 432] 











(2) The cutter head A having wings A’, each formed 
with a front face, a, bevelled laterally and reversely 
to that of the next adjacent wings, and having 4 


edge, ¢, at its front corner, an outer edge, /, 


clearin 
od longitudinally and centrally, and a draw-cut 


groov 
cutting edge at the angle between said faces com- 
prising straight oblique narrow side edges, 0 0, with 
the one at the outer end of the clearing farther 
from the centre than’ the other one, and an interposed 





shaping c,’at the forward end of said ’groove, 
substan’ ‘as and for the purpose set forth. 
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IN THE PORTS OF IPSWICH | is composed of timber framing rising above high water, and | more than half-a-mile apart ; this is shown on the accom- 
SUPROVEMENTS ea iat close boarded at the bottom. Part of it has been filled in| panying diagram. Spring tides rise about 10in. higher 
2 with concrete since its first construction. Since thé erec-|‘at Ipswich than at Harwich, the level of low-water 


z recent meeting of the British Association at 
Ipswich has naturally called attention to these ports, and 
e occasion appears to be a fitting one for describing the 
improvements which have been carried out during the 
last few years, an account of which has not yet been given. 
As will be seen from the accompanying illustration, the 
harbour of Harwich forms the estuary of the rivers Stour 
and Orwell. It is under the jurisdiction of the Harwich 
Conservancy Board, the division between this port and 
Ipswich being at the mouth of the Orwell, and extending 
along an imaginary line running from Shotley Point to 
Flagborough Cliff. In the Tidal Harbour Commissioners’ 
Report of 1845 Harwich Harbour is described by Captain 
Washington, R.N., as being one of the most valuable 
orts on the eastern shores, owing to general depth 
of water, its extent and shelter, and immediate com- 
munication with the sea. He considered it as being 
the only harbour of refuge, properly so-called, on the 
East Coast. In easterly gales as many as 500 sail of 
shipping had been known to take refuge in the harbour at 
the same time. Harwich is often referred to in old records 
as being an important mail-packet station; and up to 
1836, when the mails were transferred to Dover, it was 
probably the most important station on the English 
coast for communication with the Continent. As many as 
eighty mail packets plying between Helvoetsluys, Cux- 
haven, Gothenburg, and other continental ports were 
stationed here during the wars with France at the end of 
the last and beginning of the present century. The 
navigable advantages of the harbour ran the risk, at one 
time, of being considerably damaged by operations 
allowed to be carried out by the Lord of the Manor. 
At the base of the cliffs and along the shore are found 
considerable deposits of septaria, and about eighty years 
this material became largely used for the manu- 
facture of Roman cement, evidence being given before 
the Tidal Harbour Commission of 1845 to the effect that 
a million tons had been removed from near Beacon 
Cliff, on the south side of the harbour, and 200,000 
tons from Felixstowe Cliff, 2} miles to the north- 
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east. Following the removal of this stone, the sea 
had advanced on the land between 1808 and 1845 near 
Beacon Cliff, in a direct line, 850ft. Forty acres of 
land and several houses were washed away, the baach 
was lowered, and the low-water line had gained 600ft. 
on the shore. By this widening of the entrance the 
scouring effect of the ebb and flow was seriously im- 
a and by the removal of the point the harbour was 

eprived of a valuable breakwater in south and south- 
west gales. By the removal also of a projecting point 
composed of septaria at the foot of the Felixstowe 
cliffs, which formed a natural groyne, the shingle was set 
at liberty, and travelling along the beach, extended out 
beyond Languard Point, forming a spit across the har- 
bour nearly a a of a mile long, and rising above 
high-water mark, and filling up a channel where pre- 
viously there existed seven fathoms. This projection is 
shown by the dotted lines on the illustration. The pro- 
gression of this spit across the harbour mouth threatened 
seriously to interfere with the navigation of the port. 
As the result of the inquiry of a Royal Commis- 
sion, Parliament was asked for a grant, and an 
expenditure of £125,000 was incurred. A stone break- 
water, which extends out from Beacon Cliff a distance of 
1500ft., was constructed in 1847-49 by the Government. 
In 1862 a committee was appointed to consider the best 
means of preserving Harwich as a harbour of refuge, and 
a8 a result the Harwich Harbour Act was passed, which 
created a Conservancy Board consisting of nine members, 
one being appointed by each of the following authorities : 
Corporation of Harwich and Ipswich, the Ipswich Dock 
Commissioners, and the owners of land abutting on the 
river Stour, and two by the Board of Trade. This Con- 
servancy Board, under the authority of the Act and with 
the aid of a grant of £17,000 from Parliament, expended, 
from 1864 to 1894, £60,000 in maintaining and improving 
the efficiency of the harbour. The annual income is 
about £1800. A groyne 1500ft. long has been constructed, 
extending out from Point across the shore, so as 
to prevent the travel of the shingle. This is shown by the 

ck linein the illustration. The groyne at Languard Point 
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tion of this groyne in 1865, the shingle has collected in a 
large bank at the back of it, and extends out 10004. from 
the original line of low water, its top being 4ft. above 
high water of spring tides. The spit of shingle which 
was extending out across the harbour has almost. entirely 
disappeared, there being now almost three fathoms at 
low water, where formerly the bank rose above ap 
water. As a result of thus stopping the travel of-t 
shingle the beach on the north-west or inner side of 
Languard Point gradually became denuded, and the beach 
to scour away, threatening destruction to Languard Fort. 
To stop this action a portion of the boarding at the outer 
end of the groyne was removed £0 as to allow some of the 
shingle to pass, and jetties constructed along the fore- 
shore. Since this has been done a gradual accretion of 
shingle has taken place. 

In 1868 the Great Eastern Railway Company obtained 
powers to run steamboats from Harwich to Rotterdam 
and Antwerp, and the service was then commenced which 
has since developed into one of the most efficient services 
between this country and Europe, and made this route 
the principal highway between England and Germany 
and Holland. Originally these steamers embarked and 
landed their passengers and goods at the old pier at 
Harwich, but as trade increased better accommodation 
became necessary, and the present pier 1800ft. long was 
constructed on the river Stour at Parkeston, about one 
mile above Harwich. The channel of the river has been 
dredged so as to give 16ft. at low water, and 274ft. at 
high water. The opening of the new water way to 
Rotterdam, through the Hook of Holland, and the subse- 
quent improvement and deepening of the river Maas, has 
enabled the company to increase the size of their 
steamers from 750 to 1700 tons, and to increase thespeed 
from 10 to 16 knots. 

The Port of Ipswich is situated on the river Orwell, 
about eleven miles above Harwich. The river has a 
width of 200 fathoms, and sufficient depth for vessels of 
considerable size up to Pin Mill Reach, 5? below the 
dock, where moorings are provided in 22ft. low water 
Spring tides, and where they discharge their cargoes 
into barges. Above this the depth has been gradually 
deepened by dredging, and has now 21}ft. at spring tide, 
and 18}ft. at neap tide. Vessels of 2000 tons burden 
can now enter the dock. The principal trade is in coal, 
timber, and grain imported, and agricultural machinery 


RIVER ORWELL. 
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and manures exported. The harbour and dock is under 
the jurisdiction of a Commission appointed under an 
Act passed in the reign of George the Third. Under 
their Parliamentary powers the Commissioners are 
empowered to levy a tax of 1s. 6d. a ton on all coal 
whether brought by sea or rail, and this produces an 
income of nearly £8000 a year, the dues from shipping 
amounting to about £4000. The present debt of the 
Commission is about £160,000, of which £106,900 was 
borrowed for making the river diversion and dock, and 
the remainder for the new dock and entrance. 

In 1842 the Commissioners diverted the course of the 
river by a new cut, and converted the old channel into a 
dock of about 30 acres, of which 15 acres has deep water. 
The lock for this dock, which was only 140ft. in length, 
was placed in the diversion, the entrance being nearly at 
right angles to the channel. In 1881 a new lock was con- 
structed, under the direction of Mr. Bateman, M.I.C.E., 
having its axis nearly in line with the river channel. The 
sill of this lock was placed 7ft. deeper than the old one, 
and has 23}ft. water on it at spring-tides, the length being 
800ft. and the width 50ft. The cost of the lock and 
approach was £53,075. The channel of the river has been 
gradually improved and deepened. Between 1891-3 a 

at improvement was made by getting rid of the worst 
end in the river by making a new cut, 2700ft. long and 
120ft. wide at the bottom, having 10ft. depth at low water. 
This is shown by the enlarged plan in the illustration. 
The material dredged was principally alluvial soil and 
some gravel. The quantity of material removed was 
840,000 tons, and the total cost £12,000. Since this work 
was completed about £4000 a year has been spent in 
further dredging. The dredgings are deposited in the old 
river channel and other disused reaches of the river. 
By deepening the channel, cutting off the bends, and 
placing the dock sill lower, the draught of vessels that can 
aa get up to the dock has been increased from 14ft. to 

t. 


‘The works have been carried out under the direction 
of Mr. Thomas Miller, M.I.C.E., the engineer to the 
Commissioners, to whom we are indebted for many of the 
particulars given, and for the diagram of the tides and 
plan of the river. 

There is a peculiarity about the tides of the Orwell 
which deserves attention, there being 6? hours flood and 
only 5? hours ebb. The rise from low to high-water is 
not regular, but slackens off as the flats at the side of 
the low-water channel are reached, and the tide is able 





to spread over these up to the river banks, which are 


being depressed about 6in. below the level at Harwich. 
‘The mean rate of rise of the ordinary spring tide in the 
Orwell is 1ft. in 82 minutes, and of the ebb lft. in 23 
minutes, being increased after two-thirds ebb to lft. in 
20 minutes until nearly low water. In Harwich Harbour 
the rate of. rise and fall is practically the same as at 
Ipswich. The water, both in Harwich Harbour and in | 
the Orwell, is bright and clear, and free from matter in 
suspension, and no dredging to maintain the depth of 
water in the dock has been required since its construc- 
tion. Occasionally, in heavy north-east gales, the tidal 
water enters the harbour in a turbid condition, but this 
turbid water does not reach more than a half-mile above 
the entrance, and the sediment brought in is carried out 
again by the ebb current. 








SHIPBUILDING ON THE AMERICAN LAKES. 
No. IL, 


In a former article on this subject, which appeared in 
Tue ENGINEER of 11th October, allusion was made to a 
question which is now receiving much attention on the 
other side of the Atlantic. ‘The International Deep 
Waterways Association, which met in convention at 
Cleveland, Ohio, in September last, adopted a series of 
resolutions, of which the first was as follows :—‘‘ That 
the public welfare demands the deepest practicable 
channels between the several Lakes and to the seaboard, 
to enable vessels of the most economical type to pass 
between Lake ports, or between the Lakes and the sea- 
board, or to foreign waters, without the necessity of 
transhipment.’”’ 

To understand fully this resolution, it is necessary to 
remember that up to the present time, whatever may be 
the possibilities of navigation between Lake and Lake, the 
only means whereby vessels can proceed from them to 
the sea are afforded by two canal systems, viz., that 
which joins Lake Ontario with the navigable portion 
of the river St. Lawrence, and that which joins 
Lake Erie with the Hudson River. The former of 
these is known as the St. Lawrence Canal, and the latter 
as the Erie Canal. By the St. Lawrence Canal vessels of 
very moderate dimensions and limited draught of water 
which are on Lake Ontario can proceed clear of the 
St. Lawrence rapids to Montreal, Quebec, and the 
Atlantic Ocean. By the Erie Canal vessels of a still 
smaller size can get from Lake Erie into the Hudson 
River and thence to New York, By neither route can 
seagoing cargo-carrying vessels fit for Atlantic service get 
to the sea, and consequently all goods from the lakes 
which are sent across the ocean from Montreal or New 
York have to be transhipped either from barges or rail- 
way trucks. The extra cost of transport due to this 
transhipment is, of course, considerable, and to avoid it 
the Convention in their second resolution declare that 
the channels they ask for should have a minimum depth 
of 21ft., and the building of all permanent structures for 
a navigable depth of 26ft. or more, so as to provide for 
the ultimate necessities of traffic. All this, it is to be 
observed, is demanded by the International Deep Water- 
ways Convention, in order that merchant shipping 
belonging to the United States and the Dominion 
of Canada may proceed from the Great Lakes to 
the sea, and thence to foreign waters, with cargoes 
of their own produce, but not a word is said about vessels 
owned in other countries being permitted to bring car- 
goes to ports on the Lakes from across the seas. Indeed, 
it seems just possible that such a use of the proposed 
deep waterways has scarcely been contemplated either on 
the United States or Canadian shores of the Great Lakes. 
It is, however, just here that the subject is particularly 
interesting to European shipowners, and not without 
importance to shipbuilders in this country. If naviga- 
tion is free for British vessels so far up the St. Lawrence 
as Montreal, why not still farther to Toronto, Windsor, 
Georgia Bay, and even to the northern shores of Lake 
Superior, when once the deep waterways in Canadian 
territory are completed ? Why not load British vessels 
with wheat brought by the Canadian Pacific Railway 
and its branches to ports on the Canadian side of the 
Lakes and sail them direct to Liverpool and Glasgow 
by way of the Sault, Welland, and St. Lawrence canals 
when widened and deepened and provided with the 
necessary locks? How would this idea suit the Lake 
Carriers’ Association of the United States, which 
avowedly exists “to consider and take action upon 
all general questions relating to the navigation and 
carrying business of the Great Lakes, and to protect the 
common interest of Lake carriers?” Itisall very well to 
take measures for enabling vessels built and owned at 
Duluth, Chicago, Milwaukee, Cleveland, Detroit, and 
Bnffalo, to carry cargoes from thence to Liverpool, but 
what about vessels built on the Clyde, Tyne, and Wear, 
using these same deep waterways, and taking cargoes to 
and from Canadian ports on the Great Lakes? At 
present the shipping of the United States have practically 
the monopoly of the Lake carrying trade, and all the 
wheat, flour, &c., sent down the Erie Canal to New York 
for transatlantic shipment is conveyed on the Lakes in 
United States bottoms. If the final stage of the deep 
waterway to the sea be made from Lake Erie to the 
Hudson River, then we may entertain but litt!e hope that 
any but vessels on the American register will be per- 
mitted to use it. The present navigation laws of the 
United States reserve all their coasting and river traffic 
to themselves, and do not allow vessels flying a foreign 
flag to take any part therein. Canadian vessels may 
traffic between United States and Canadian ports on the 
Lakes, but not between one United States port and 
another. A British ship may trade from London to New 
York or San Francisco, but all cargoes carried by sea 
from New York to New Orleans or San Francisco must be 





in American bottoms, 
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SUSPENDED 





Moreover, except in such ee 
steamers Paris and New York, 
gress was obtained, only American-built vessels can sail 
under the Stars and Stripes. 
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cial cases as those of the ; monopoly than run any risks of competition either with | the motor is placed, rendering all parts of the crane accer- 
for which an Act of Con- | builders on their own seaboard or elsewhere. In this | sible. The electric motor is placed at the back end, co as to 


| cautious prudence they are probably not without suffi- 


Hence at present ship- | cient justification so far as regards the interests of them- | 
builders on the Great Lakes are protected by a two- | selves and their craft. The Detroit Dry Dock Company | 
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| act as a counterpoise, and is capable of giving off 25-brake 
| horse-power at a speed of 700 revolutions per minute. It is 
shunt wound, and is mounted on a sliding adjustable frame, 
and the current is received through bare conductors fixed on 


fold immunity from foreign competition; for foreign- | is, of course, very glad to contract for Russian ice | insulators at each side of the crane road, and from the 


built vessels of any but the very smallest size cannot get 
upon the Lakes, and if they could they would not be 
permitted to carry cargoes from American Lake ports to 
Buffalo for transhipment to barges on the Erie Canal. 
It is scarcely to be supposed, then, that if the Erie Canal 
were deepened and its locks enlarged the United States 
would allow foreign tonnage to use it. But we see no 
reason why, if the St. Lawrence and Welland canals were 
enlarged and fitted for the use of ocean steamers, the 
Dominion Government should put any obstacle in the 
way of their use by British vessels more than they do 
now in regard to the St. Lawrence River at Montreal. 

But while the shipbuilders and shipowners on the 
United States shores of these lakes might find it in the 
end scarcely to their advantage for deep waterways to be 
extended beyond Lake Ontario, there can be no question 
that the farmers and all interested in the agriculture of 
the Western and North-western States and Territories 
would be greatly benefited by the system being extended 
to the seaboard. At present the price at which their 
produce is put upon the market in Liverpool, Glasgow, 
and London is materially increased by the transhipment 
it has to undergo before it can reach New York and 
Montreal. They should certainly have some say in the 
matter, and as the Deep Waterways Association is an 
international one, the farmers of Minnesota and Manitoba 
are as deeply interested in the subject as the shipbuilders 
and shipowners of Illinois, Michigan, and Ohio. 

There is, however, another aspect to the question which 
did not escape the attention of the Convention. Vessels 
adapted to the requirements of Lake navigation are not 
precisely of the type suited for the North Atlantic Ocean. 
If a steamer is built so as to economically do her work 
between Duluth and Buffalo, she will certainly not be 
fitted to cross from New York to Liverpool. Even when 
all the channels joining the several Lakes are deepened to 
21ft., as has just been effected on the Canadian side of the 
Sault Sainte Marie, it will still be found that far more 
substantial structures than at presentserve for Lake cargo 
traffic will be required to cross the Atlantic Ocean. And 
if new vessels, of a sufficiently strong type, are built 
for the double service, then it will be found that they 
cannot carry their cargoes from port to port on the 
Lakes at the rates of freight which prove profitable for 
existing ships. An experienced naval architect of Cleveland 
on Lake Erie, a man who was trained on the north-east 
coast of England, put this aspect of the case very plainly 
before the Convention. Indeed, the feeling of most of 


the shipbuilders, who care to speak their minds openly, 
is that they would rather retain their present isolated 


| crushing car ferries, but we should imagine that it 
| has no desire for any outside meddling with what will 
|continue to be a monopoly to itself and _ its 
| neighbours so long as the Great Lakes are cut off from 
the ocean to the extent determined by the existing shallow 
waterways to the seaboard. 

Such is the present position of the question to which 
reference was made at the conclusion of our recent 
article upon Shipbuilding on the American Lakes, and 
the future developments of the problem, together with 
the proceedings of the International Deep Waterways 
Association, will doubtless be watched with much interest 
on this side of the Atlantic. 








ELECTRIC TRAVELLING CRANES. 


A NEW departure in shipbuilding has recently been 
made by the firm of Messrs. Swan and Hunter, of Walls- 
end-on-Tyne, and one, we think, which is calculated to have 
far-reaching developments in the future. This consists in 
@arrying on the operations of building beneath « structure 
provided with travelling cranes, so arranged that material 
may be transported from end to end, overhead, and therefore 
in no way interfering with the movements of the workmen. 
This erection, which forms an imposing landmark, is about 
500ft. in length, 68ft. wide in the clear between the side 
frames, and about 80ft. high, and is constructed entirely of 
steel. At the lower part horizontal girders are introduced to 
carry one end of the shores, and the lowest tier of these, 
being about 10ft. from the ground level, enables the vessel 
to be adequately stayed without in any way interfering with 
free passage. The most important use, however, of this roof 
is to support the travelling cranes above referred to, which 
are carried on two tracks about 12ft. wide and 22ft, from the 
centre line of the roof on each side. 

As the employment of steam cranes at this elevation pre- 
sented many objections, Messrs. Swan and Hunter decided 
to adopt electric power, and for this purpose invited designs 
from several of the leading electric crane makers, and that 
of Messrs. Clarke, Chapman, and Co., of Gateshead, was 
finally adopted. 

We give illustrations of these, showing the general features 
of their construction, and also photographs taken from the roof, 
showing them in position. From these it will be seen that 
the cranes are suspended on the track, and have a clear run 
the whole length of'the supporting roof. The upper part 
consists of a square frame, formed of steel joists, supporting 
a circular wheel path on which the jib turns, and which 
allows of a complete revolution being made. The length of 








the jib from the centre to the rope sheave at the end is 22ft., 
and a platform is provided on one side and at the end where 


' collectors passes to the main switch through contact rings in 
} the upper frame. 
; The various movements are obtained by belts, the reversing 
being by double clutches and mitre gear. The motor drives 
by two belts the main countershaft in the centre line of the 
upper frame, one giving a speed of 400 and the other a speed 
of 200 revolutions a minute, to this shaft, from which al] the 
other movements are derived, the travelling and slewing gear 
having two definite speeds, which may, however, be modified 
within certain limits by an adjustable resistance fixed on the 
jib near the operator. As the cranes are suspended, great 
care has been necessary in their construction, and by the 
employment of various safety devices to render them as safe 
as possible, and in the upper frame to prevent accident caused 
| by the failure of a wheel or shaft, four brackets are provided, 
| which are fixed to the frame very near to the rails, so that 
under no circumstances could the crane fall more than about 
| Zin. As the roof is built to a gradient corresponding to that 
| of the ways, viz., 1 in 50, means had also to be provided to 
render it impossible for the craneto run away. This is accom- 
plished by an electric brake on the upper shaft, which is put 
in operation by s small switch placed conveniently to the 
crane man, and which stops the motion in a short distance, 
when descending at the high speed—300ft. per minute—at 
which the crane travels. 

For the travelling motion two mitre wheels are mounted 
on the central countershaft, having between them a double 
coupling which can engage with either; these gear into & 
corresponding wheel on a vertical shaft, which is, of course, 
in the centre line of the upper frame and the centre of 
rotation of the jib. A longitudinal shaft on the top serves to 
transmit the motion, by means of two worms and worm 
wheels, to the transverse shafts at each end, on which are fixed 
the travelling wheels. Two distinct speeds are obtained, 
300ft. and 150ft. per minute respectively, though these can 
of course—as with the other motions—be modified to a con- 
siderable extent by means of the variable resistance. ; 

The weight of the crane being about fourteen tons, it will 
be seen that the work done in merely lifting it with its full 
load of three tons up this incline of 1 in 50 is 6-horse power, 
without allowing for friction or tractive effort. The circular 
motion of the jib is obtained by a pinion gearing into an 
internal wheel in the upper frame, and the circumferential 
velocity at the extremity is, normally, 150ft. and 75ft. per 
minute. The hoisting gear is all placed in the jib, and con- 
sists of a drum grooved to receive the wire rope and having 
secured to it a worm wheel gearing into a worm which can be 
driven in either direction by suitable gear. There are two 
different speeds in this gear independent of those obtained 
from the countershaft, thus giving four speeds of lift, namely, 
100ft., 65ft., 50ft., and 32°5ft. per minute. The two higher 
speeds are used for light weights up to 30cwt., the slower 
speeds for lifts exceeding this. 








An important consideration in this connection was that of 
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whereby the crane could not be overloaded 
proving i, as, for instance, by a plate catching on the under- 
or stele ship framing. ‘To meet this difficulty the eheave 
- rin the wire rope is mounted at the end of a lever having 
py ds near the sheave. The gudgeon pin is supported 

spring, and the sides of the frame are slotted, so as to 
all 4 : vertical displacement of about 3in. This, therefore, | 
psa the rope sheave to descend 3in. in case of the ro 
peing held in any way. The long end of the lever is held by | 

bos which can be adjusted to suit any weight the crane | 
8 Pvesied to deal with, and should this be exceeded, the | 


rises, and by su doing operates a trigger switch which | 
outs off the current and 80 sto 


ee — os the a | 
es the striking gear bar and throws the belt on the | 
boa “ie These pe A oc take place so mage | that it | 
is impossible to strain the crane, or to liff more than the 
weight for which the spring is adjusted. 

The switches and levers controlling the several motions are 
all placed conveniently to the crane man, and sufficient expe- 
rience has now been gained to prove the satisfactory working 
of these cranes, and to demonstrate that an immense step 
has been taken in the direction of rapidity and economy in 
connection with shipbuilding. ; 

The power-house is shown in Fig. 4, where there are at 
present installed two shunt-wound dynamos, each capable 
of 60,000 watts output, the speed being 550 revolutions per 
minute, and an exciter, which also serves to charge the accu- 
mulators used for lighting the offices. The dynamos are 


| 
| 

















below its level with gradients of 1 in 276, 1 in 80, and 1 in | 
105, until Dalmarnock-road Station, the first station on the | 
new route, is reached. The station is a sunk one, and the 
line is now wholly beneath street level. 

The length of Dalmarnock-road is now traversed with 
gradients of 1 in 120, 1 in 1200, and J in 600, until Bridgeton 
Cross Station is reached, where, itmay be remarked in passing, 
the Carmyle Railway, now in course of construction, will 
make junction. Leaving Bridgeton Cross, the Central Rail- 
way passes beneath Canning-street, Monteith-row, and Glas- 
gow Green, until after traversing London-road, the Cross is 
ner oo ie be ane form the terminus of the 
railway, an yond which we do not accordingly purpose 
pene our present notice. The gradients a io ones 
throughout and call for no special comment, all being either 
level or 1 in 100, save @ short length of 1 in 180 just before 


| the Cross Station is reached. The stations along the section 
| under consideration are four in number, viz., Dalmarnock- 


road Station, Bridgeton Cross Station, Glasgow Green Station, 
and the Cross Station. With the exception of the first 400 
yards, the line throughout the portion forming the subject of 
this notice is wholly in cover; two types being employed— 


| the first, a brick arch in cement, with concrete invert; and 


the second, where headway is needed, brick side walls, with 
concrete invert and steel girder roofing. 

The method of working consists in piling the streets by 
an overhead travelling ere ges carrying plant on an 
elevated platform, beneath which the vehicular traffic of the 


Company, and Messrs. Dewar, of Cardonald, whilst all ashlar 
is scabbled, both on beds and joints, with a chisel draft 
round the edges. The sandstone ashlar is droved on all 
exposed faces, whilst all granite ashlar is fine axed. The Act 
authorising the construction of the undertaking was secured 
in’ 1888, the first sod being turned on June 11th, 1890. 

The engineer is Mr. Charles Forman, M. Inst.C.E., with 
Mr. J. Wolfe Barry, C.B., as consulting engineer. The 
resident engineer is Mr. Donald Matheson, A.M. Inst. C.E. 
The Bridgeton and Trongate contracts—£625,000—were 
secured by Messrs. Charles Brand and Son, whose engineer 
is Mr, Charles D. Barker. 








PRESTON AND THE RIBBLE. 


THE Preston Town Council will consider, at a meeting to be 
held on the 31st inst., the recommendation of the Ribble 
Committee to apply during the next session of Parliament 
for borrowing powers for an additional £160,000 for the 
— of deepening the river and equipping the dock. 

The Preston Dock was opened in 1892. In 1893 dredging 
operations were entirely suspended, excepting the employ - 
ment of one small section dredger on the first half mile of 
channel below the dock, by means of which a depth of 16ft. 
and 10ft. ordinary springs and neaps respectively has been 
maintained. Ocean-going vessels of only the smallest class 
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THE GLASGOW CENTRAL RAILWAY—LONGITUDINAL SECTI.N 


driven by a Robey compound engine of about 200-horse | 
power. The main switchboard is shown in this en- | 

ving. It is intended to have two more generators | 
of the size given above, provision having been made in | 
the foundation to receive them. The generators, exciter, and | 
switchboard were supplied by Messrs. Clarke, Chapman, and | 
Co., and are in every respect worthy of the firm, being of the | 
very first class in every respect. 








THE GLASGOW CENTRAL RAILWAY. 


Tue opening on November 1st for passenger traffic of the 
first portion of the Glasgow Central Railway marks the pro- 
gress towards final completion of this important undertaking, 
and calls attention to this work, which holds the distinction 
of being the longest underground railway in Scotland. The 
formation of a line of railway beneath the busy thorough- 
fares of the Scottish commercial capital, without interruption 
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Glasgow Central Railway—Types of Tunnel Structure 


to traffic or damage to valuable house property along the 
route, has proved an arduous task, and one whose success- 
full termination merits some comment at our hands. Some 
few months back, from Stobcross westward, goods traffic was 
inaugurated on the Glasgow Central Railway, but till now 
passenger traffic has not been dealt with. So far as can be 
orecasted, the entire route will be in full operation during 
the summer of 1896, work at the new Central Station beneath 
being vigorously pushed. A brief glance at the map of 
Glasgow will show the importance of the district traversed 
by the route now ready for inauguration. 

The Glasgow Central Railway commences at the north end 
of Dalmarnock Viaduct of the Caledonian Railway Com- 
pany’s branch from London-road to Rutherglen, and follows 
for some distance a parallel course to that line, falls rapidly 





| of 100ft. per month as a maximum. 


| 112 Ib. per striked bushel, and was required not to have more 


| part of Portland cement to three parts of sand when twenty- 


| eight days old, of which the last twenty-seven should 


streets passed. Both sides of the streets were piled” simul- 
taneously. The causeway was then lifted and timbering laid 
down for carrying the road traffic. Tunnelling operations 
were then commenced, the general xodus operandi being 
excavation by hand, followed by the formation of the side 
walls, and arching on timber centreing. 

The covered way through Glasgow Green, where no 
vehicular traffic had to be provided for during construction, 
was performed in the open, & three-ton steam derrick with 
50ft. jib being employed for raising the skips. The under- 
pinioning of the large retaining-wall of the Caledonian 
Railway Company’s Rutherglen-London-road branch to 
the north of Dalmarnock Viaduct for 1100ft., was performed 
by erecting raking struts against the wall, with strut stay- 
piles and main head-trees. Excavation was then carried 
down beneath the wall and the concrete foundation put in, 
which carried the brickwork. The completed covered way 
in Dalmarnock-road—the removal of the “dumpling” and 
laying of invert excepted—advanced at two faces at the rate 


The Portland cement used throughout the work weighed 


than 20 per cent. residue on a sieve of 2500 holes to the 
equare inch. The test required was that briquettes of one 
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GLASGOW CENTRAL RAILWAY ROUTE 


have been spent in water, and should stand 180 lb. per 
square inch. Magnesia to the extent of 1} per cent., or 
more than 62 per cent. of lime, was not permitted. The 
concrete was six to one, the mortar two to 1, Portland cement 
being used in each case. 

The camber given to the steel girders was ,,in. per foot of 
span; whilst the steel used in their construction was Siemens- 
Martin mild material 34 tons persquare inch ultimate strength, 
with an elongation of 20 per cent. or more in an 8in. length. 
The customary cold and temper bend tests being required, all 
iron used in the contract was required to stand 22 tons and 
18 tons per square inch respectively with and across the grain, 
the elastic limit being 10 tons per square inch ; 90 Ib. rails 
and 46 lb. chairs form the permanent way, the Baltic red- 
wood timber sleepers being 9ft. by llin. by 54in., placed 
2ft. Sin. apart from centre to centre, each of them being 
creosoted with two gallons of creosote. 

The bricks were manufactured by the Kelvinside Brick 











are able to enter the dock without lightering, and during 
neap tides the depth is frequently so small that even small 
coasting vessels are seriously delayed. 

Notwithstanding these disadvantages, the trade has ex- 
panded so that whereas for the year ending March 31st, 1893, 
the working expenditure and receipts from dues were 
approximately £15,400 and £6970 respectively, the accounts 
for the year ending March, 1895, show the respective 
amounts to be £18,590 and £15,340, and the returns for the 
current year already amount to a total which ensures a profit 
of £1000 over the working expenses for the year. The in- 
crease of traffic has been regular and without intermission, 
and there is a general feeling that the responsibility of longer 
delaying the deepening of the river is as great, if not greater, 
than that incurred in deciding upon works which, however 
well considered, may yet be open to doubt as to their effect. 

The scheme which the Council will be asked to adopt was 
recommended in a report of the resident engineer, Mr. A. F. 
Fowler, dated July 14th, 1893, and is based generally on the 
suggestion set forth on the final report of the Ribble Com- 
mission. The engineer states:—‘‘I am of opinion that the 
greatest depth which can be maintained with reasonable 
economy, having regard to our probable income, is 23ft. 
ordinary spring tides, which is the present navigable depth 
up to a point five miles below the dock. In-bound vessels not 
exceeding 21ft. draught could be accommodated during 
ordinary spring tides, and 15ft. during neap tides. Outward- 
bound, the maximum draught would be 1ft. less in each case. 
The attainment of any increased depth cannot be affected be 
the mere removal of a quantity of solid matter corresponding 
in bulk to the cubical gain of water, and any estimate to by 
reliable must allow either for the removal by dredging of an 
indefinite amount of silting up, or for works which will prevent 
such silting so far as possible. A careful consideration of the 
expenditure incurred in maintaining the present depth, and 
more particularly the dredging at the dock entrance during 
the past three months, has led me to abandon the first 
alternative as impracticable, and I have therefore considered 
what means there are for preventing the silting, and the 
probable cost of dredging as described further on.” 

The origin of the silting is dealt with, and the conclusion 
derived from detailed observations is that the great bulk of 
the accumulation in the previously dredged channel is sea 
sand, and that this is caused, “ first, by the rolling up of the 
disturbed sand on the first of the flood from and below 
Lytham, and second, to the rapid rise in the bed of the diver- 
sion, which checks the speed of the flood tide and traps most 
of the transported sand. The material acted upon by both 
currents is identical, and as the transporting power under 
these circumstances is in direct proportion to the velocity, it 
follows that the flood tide running at a maximum rate of 
6 knots must carry particles up stream, which cannot be 
removed by the ebb tide with a maximum velocity of 44 
knots.” 

The proposed remedial works are dredging and the fixing 
of the channel by means of training to a point about three 
miles below Lytham. The flood tide would then traverse a 
straighter, deeper, and more unobstructed channel, would 
flow with less velocity, and transport less material; also the 
ebb tide being increased in volume—owing to increase of 
sectional srea—and having a greater fall, would have its 
useful scouring power increased. Briefly, some £68,000 is to 
be spent on river works, whereby an increased depth of 6ft. 
is expected to be attained in three years from the time of 
commencing the works. 

Respecting the very important question of maintenance, 
it has been stated that little or no dredging will be required 
below 24 miles down from the dock entrance, as the channel 
below that point is at present stable at a depth within 3ft. of 
what is required, and it is urged as not being unreasonable 
to expect that, with improved conditions in the lower estuary, 
a greater depth up to the point named will be caused by an 
increased scour. It may be stated that the whole of the 
accumulated material being sand, it is proposed to move it 
by means of suction dredgers, and that no credit is to be 
taken for any scouring power. 

The engineer’s report concludes as follows :—‘ The estimate 
may appear low, and doubt may be felt as to whether the 
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I am 
reasonably confident that the expenditure as recommended 
will put the river into such a condition as regards depth as 
will permit ocean-going vessels of medium burthen getting up | 


recommendations are final as regards river works. 


to the dock every day, instead of only five days every 
fortnight, and in this respect place Preston in a position to 


be found desirable, but in my opinion the necessity for 
these will follow the trade, and they are not necessary for its 
development.” Reports on the best methods of making and 
maintaining the channel of the Ribble have also been 
obtained from Mr. W. H. Wheeler, M, Inst. C.E., and Sir 
George Nares. 



































CONTRACTS OPEN. 


PILLAR WATER CRANE, 

Tue above illustration represents the type of Sin. pillar 
water crane for which the Secretary of State for India in 
Council is now asking tenders. The number required is 
thirteen. The water crane consists of ® cast iron column, 
1ft. 1jin. diameter at the top, and ift. 3in. at the bottom, 
thickness of metal jin., and is fitted with a radial neck having 
a leather hose pipe attached. The radial neck passes through 
a stuffing-box at the top of the column, and can thus revolve, 
describing « radius of 7ft. Gin. It is held in place by a wheel 
which runs round an inclined surface on the top of the 
column, so that the hose will always return to its proper 
place after it has been used. The radial neck is cast in two 
pieces, and is held together by strongly-ribbed flanges and six 
fin. bolts. The leather hose pipe is 6ft. long. The bottom 
of the column is provided with a valve box secured to it with 
fin. screws. 

The valve boxis made of cast iron having a gun-metal valve 
with three ribs, The seat, nut, and gland are also of gun-metal. 
A steel valve spindle with square thread of 12in. diameter, and 
& cast iron wheel with handle to open and shut with. The 
base of the column is cast with a ribbed flange of 3ft. 3in. 
diameter, for securely bolting it to foundations, This flange 
is provided with four holes through which the holding-down 








compete with neighbouring ports. With a large growth of | 
trade, I think that other works, such as a graving dock, | 
lightship, laybye, and additional permanent light beacons, | 
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bolts pass. These are of ifin. diameter with a Qin. disc, 
| and a cotter at the lower end of each. The bottom of the 
| column is closed by a manhole cover. The pipes, bends, and 
T pieces, are Sin. in the bore, and are made of ,’;in. metal. 
| The cranes are to be erected and tested at the works of the 
contractor by hydraulic pressure, as follows :—The cranes to 
100 Ib., and the valve to 200 Ib. to the square inch. 
Materials.—The whole of the materials are to be of the 
best quality. The cast iron used to be of such a quality that 
a bar lin. broad and 2in. deep, placed on edge or bearings 
3ft. apart, shall not break with a less load than 30 cwt. 
| suspended in the centre. The wrought iron and steel are to 
| be well and cleanly rolled, free from scale, blisters, lamina- 
| tions, cracked edges, defects, and blemishes of every sort. 
The forged steel is to be equal to a tensional stress of not 


| less than 27, or more than 31 tons to the equare inch, with an 


elongation of not less than 20 per cent. on a length of 10in., 
and also must be of a quality that can be easily welded. 








and the holes for connecting them drilled to temp! 
socket pipes are to be bored and turned. senmaialinas 





The whole of the ironwork, cast and wro 


leather hose, and all other fittings necessary for the entire 


ught, gun-motal, 


completion and fixing of the water crane, piping, 


T pieca, 





bend, and socket end piping, together with sufficient bolts 
and nuts, and 20 per cent. extra for fixing the same, to ba 
supplied. ‘ 
he contractor to suppiy with the first delivery six copj 
of photographs, unmounted, of the water yale Baa 9 
He is also to supply three sets of cloth tracings, The photo. 
graphs are not to be less than Yin. by Tin., and the tracings 
are not to exceed 25in. in width. All to be delivered rolled 
and not folded in any way. 4 
The contract also includes a quantity of cast iron pipes 
bends, é&c., for connecting cranes with tanks. The earliest 
ossible date of delivery to be stated, and tenders are to be in 
y 2 o’clock on Tuesday, the 29th instant, 





















THE BALTIMORE TUNNEL ELECTRIC LOCo. 
MOTIVE IN SERVICE. 


THE first of the lot of four electric locomotives to be built by the 
General Electric Company for the Baltimore and Ohio tunnel at 
Baltimore is in active service, The second one is being shipped in 
parts. The contract requires the engines to haul fifteen loaded 
pear cars and a locomotive at 35 miles an hour, and thirty 
oaded freight cars and locomotive at 15 miles an hour, through the 
tunnel up an 0°8 per cent. grade; the object being to keep the 
tunnel free from locomotive smoke, which would of course be 
aggravated when pulling up the grade. The tunnel is large and 
handsome, and well! lighted by incandescent lamps on the walls 
and through it passes the traffic of the Philadelphia division of the 
Baltimore and Ohio Railroad. 

There have been some changes on the electric locomotive since it 
was put in service, but probably not more than might be expected 
from the limited experience had so far with such motors. The 
locomotive is now pul ing all the east-bound freight trains through 
the tunnel, that is, about twelve trains a day. Going west the 
trains run through without steam, the grade descending at 42ft, 
per mile all the way, 

The speed made with the guaranteed load is not so fast as agreed 
upon. About eight miles an hour is all that the locomotive is 
capable of making with the thirty loaded cars and a locomotive, 
according to the statement of the engineers on the ground. It is 
said that the motors will not stand the current required to haul 
such a train up the grade at 15 miles an hour. This is not to be 
wondered at when it is known that the current required at eight 
miles an hour is 1500 amréres, the motors being in eeries so that 
all the current flows through all of the motors. 

The locomotive is not being used now on passenger trains, The 
smoke clears from the tunnel between trains when pulled by steam 
locomotives, if the trains are not too close together, eo that the 
freedom from smoke that could be obtained by the use of the elec- 
tric locomotive is not very important. The steam locomotives on 
the freight trains that are hauled through make a good deal of 
smoke while in the tunnel and moving at eight miles an hour. An 
observation made recently shows that the freight locomotives 
hauled at a slow speed foul the tunnel as much as the passenger 
train locomotives ruaning at a high speed and using steam. 

The length of the tunnel run is about 1°4 miles, and the useful 
service of the electric locomotive is about 28 miles a day, as learned 
from the attendants, The cost per mile ran is of course very great, 
as it must pee a heavy charge for that part of the stationary 
— plant that is not needed for lighting the tunnel, yards and 
shops. 

Whatever may be the outcome of the use of electric locomotives 
in the Baltimore tunnel, there is one valuable practical lesson 
already: there is a possibility of getting any reasonable pul! with 
an electric locomotive. This fact will be impressed on the mind of 
any one who sees the machine take hold of a train of thirty cars 
and start them without using the slack. In the matter of speed, 
there is nothing about this service that is intended to show how 
fast electric locomotives can ran. A far better example is found in 
suburban street car lines. It has been said in the press reports 
that the Baltimore electric locomotive has reached 61 miles an hour, 
This is quite probable, as there is sufficient power to drive the loco- 
motive and several cars at 100 miles an hour if the motors were all 

laced in multiple instead of series. Speed with electric motors is 
argely a matter of connection of the wiring, and high speeds are 
generally more feasible and economical than slow speed with 
heavy loads, 

Taken as a whole, the Baltimore tunnel engine is a very inter- 
esting mechanism, and the controller in the cab for directing the 
electric current is a study in details that makes a profound impres- 
sion on the laymen. The sparking in the overhead conductors has 
been reduced by using two collectors, but the rusting of the iron 
conductors is a continual source of annoyance. It is well worth a 
trip to Baltimore to see the locomotive pull a train, and the experi- 
ence of the next six months with this plant may be very interesting 
to electricians as well as to railroad men who are looking to electric 
locomotives to bring back the passenger traffic which the street 
lines have ‘‘stolen.” It may be well to say in clesing, that this 
theft is simply an illustration of the fact that the nataral public, 
like nature herself, follows the line of least resistance, and it is 
often easier and more comfortable to take the trolley car than to 
walk to the station and wait for a train,— Railroad Gazette, 






















































































ENGINEERING SocrgTy, Kino’s CoLLeGE, W.C.—The first general 
meeting of the above Society was held on Friday, Oztober 18th. 
The president, Mr. Welbourn, who occapied the chair, read a paper 
on the different systems of “‘ Electric Distribution ;” he first dealt 
with the single-wire system, and then passed on to the parallel 
arc system and Mr, Edison’s distributing system, pointing out the 


convenience of the former and the advantages of the latter. 


Then 


followed an account of the series multiple method, and the three- 
wire and series system ; the president pointing out that the three- 








Samples will be selected, heated to a dull red heat, cooled in 
water at a temperature of 80 deg. Fah., and bent double, 
when cold, over & piece of t1e same thickness as the sample 
tested, and should they show any signs of fracture at the 
bend or elsewhere, the whole of the steel represented by the 
tested samples will be rejected. The gun-metal is to be of 
seven parts copper to one tin, without more than one per 
cent. of other admixture. No malleable cast iron, or steel 
made by the basic Bessemer process is to be used in any 
portion of the work. Names of manufacturers supplying 
materials to be submitted to the consulting engineer for 
approval. 

Workmanship.—The workmanship throughout is to be of 
the best quality. The castings are to be sharp and sound, 
and free from defects of any kinds. All separate parts—as 
far as possible—whether of steel, wrought iron, cast iron, or 
gun-metal, are to have the letters ‘ 1.S.R.” stamped or cast on 
them ; the large castings, the maker’s name in addition. All 
turned, bored, or fitted parts of the work, and all bolt heads, 
nuts and threads are to be made to Whitworth’s standard 
sizes, all meeting surfaces to be machined. All gland and 
stuffing-boxes are to be turned and bored. The whole ‘of the 
work connected with the valve is to be got up in the best 
style of machine work, the valve face ground perfectly true 
with the seat, All pipe flanges are to be faced in a machine, 


wire system owed its origin 


in our country to Dr. Hopkinson, 


professor of electricity in this College. 


Finally the alternate 





current transformer system and the battery transformer system 
were described in detail, The whole paper was illustrated by the 
aid of numerous diagrams, while several explanatory figures were 
sketched on the board. 


THe MANCHESTER ASSOCIATION OF ENGINEERS.—The following 
syllabus for the fortieth discussion session has been issued :—1899 : 
October 12th.—Opening social meeting; subsequently a short 
address on the Manchester School of Engineers will be given by 
Mr. T. Daniels, ex-president of the Association. October 26th.— 
Paper by Mr. W. H. Booth, M. Am. Soc, C.E., London, on 
‘Cylinder Condensation and some means of Combatting same. 
November 9th,—Paper by Mr. Jos, Butterworth, M, I, Mech. E,, 
Manchester, on ‘* Pistons and Piston Valves.” November 23rd.— 
Paper by Mr, Edgar Worthington, M. I. Mech. E., Manchester, 
on ‘Electric Locomotives.” Dacember 14th,—Annual meeting ; 
election of officers and members. 1896: January 11th,—Presi- 
dent’s inaugural address, January 25th.—Paper by Mr. J. Platt, 
M. I. Mech. E., Gloucester, on ‘‘ the Transmissional Application of 
Hydraulic Power to Machine Toole,” February 8th.—Fortieth 
anniversary dinner. February 22nd.—Paper by Mr. J. G. Stewart, 
Glaegow, on ‘* Weldless Steel Mains and Joints.” March 14th.— 
Quarterly meeting ; election of members; paper by Mr. Daniel 
Adamson, Hyde, on ‘‘ Electric Driving.” March 28th.—Paper by 
Mr, Samuel Dixon, M. I, Mech. E., Manchester, on ‘The Develop: 
ment of the Milling Machine,” 
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RAILWAY MATTEBS. 


z new Wear Valley Extension Railway from Stan- 
Head has been opened by Sir Joseph Pease, chairman 
The line, which is nearly ten miles 


TH 
Wear D 
7 the ‘North-Eastern roe 
long, cost £50,000 to construct. 
Mr. AcwoRTH will deliver a course of lectures on 
Thursdays, at the Society of Arte, at 6.30 p.m., on “Railway 
Esonomics.” The first course will begin on the 3lst inst, The 
tickets of admission to the course will cost 53, 


A Boarp of Trade inspector visited Sunderland on Satur- 
day for the purpose of inspecting the Central Railway Station, the 
‘ siequac of which was the cause of the Corporation’s com- 
aint and led to a deputation being sent to the Board of T'rade, 
The inspector will pay a surprise visit to the town later on. 


Ar the City Free Library at Liverpool there are now 
to be seen a large number of highly interesting diagrams of loco- 
motive engines built many years ago by various firms in Lancashire, 
There is also a large framed pon gre illustrating eight engines. 
These are lent by the Science and Art Department of the South 
Kensington Museum. Those of our readers who are in the Liver- 
] district should not fail to pay a visit to the library and 
examine these relics. 

Tue Wear Valley Extension Railway has been opened. 
The new line extends from Stanhope, where it joins the North- 
Eastern Railway, under the auspices of which company the line 
has been made to Wearhead, a distance of nine miles. The district 
has mineral resources, chiefly lead. There are four stations, A 
special train from York and Darlington conveyed the North- 
Eastern Railway directors and officials over the new line in celebra- 
tion of the opening. 

Tue Parliamentary return has just been issued giving 
a summary of accidents and casualties which have been reported 
to the Board of Trade as having occurred on the railways in the 
United Kingdom during the six months ending June 30th, 1895. It 
shows, in the first place, that accidents to trains, rolling stock, and 
permanent way, caused the death of ten persons and injury to 160 
persons, the figures for the corresponding period of 1894 being two 
killed and 100 injared, 


Tue overhead electric tramway system seems to be ina 
fair way to extension in the Midlands, A deputation from the Central 
‘Tramways Company waited upon the Pablic Works Committee of 
the Birmingham City Council this week, and asked for sanction to 
try this system on the Nechells route, which is now served by 
horse trams. The committee thoroughly considered the proposal, 
and decided to recommend the Council to approve it, subjact to 
such conditions as they may deem necessary. 


Tue question of erecting a new high level bridge over the 
Tyne at Newcastle, lower down the river than the present bridges, 
viz., from High-street, Gateshead, to the foot of Pilgrim-street, New- 
castle, is e ing attention. The promoters of the Manchester, 
ewetatia, sae Gene Railway propose, if they get Parliamen- 

wers, to construct a railway bridge over the Tyne in about 
that situation, and the Newcastle and Gateshead Corporations hope 
to come to some arrangement whereby the bridge will be made 
available for vehicular and pedestrian traffic also. The cost would 
then be borne by the two boroughs and the railway company. 
Such a bridge is badly needed. 


Mrz.C.8. Dennis, who has been passenger superintendent 
for the North-Eastern Railway at Darlington since the beginning of 
last year, when he succeeded Mr. J. B. Harper, who was removed 
to the York district, has been appointed general manager of the 
Cambrian Railway. Mr. Denniss is the son of the late North- 
Eastern goods manager at Hull, and entered his father’s office 
there in 1875. In 1881 he received an appointment under the 
Great Western Railway Company as district agent for the 
Northern system, and three years later was promoted to the office, 
at Shrewsbury, of assistant goods manager. His next appoint- 
ment was at Reading as goods superintendent, and he returned to 
Hull in 1891 as assistant goods manager on his father retiring. 


AmeETING in favour of the proposed electric railway 
from Derby to Ashbourne was held at the latter town this week. 
The line is to be connected with the existing Derby tramway 
terminus at the Ashbourne end of Derby, and will run through 
Mackworth, Kirk, Langley, and Braileford, ending near the bridge 
over the Henmore at Ashbourne, It will be constructed, including 
overland equipment, generating station, land, buildings, &:., ata 
cost of £62,300. Thisis at the rate of £2000 per mile for the per- 
manent way. The motor cars are to be £600 each, the trailing cars 
£200, and the goods cars £100. A resolution furthering the 
project was unanimously passed, and the necessary steps for 
obtaining Parliamentary sanction and to construct a company were 
ordered to be taken, 


A pEpuTATION of the Sheffield City Council, consisting 
of the Mayor— Alderman C, T. Skelton — Alderman Gainsford, 
Alderman W. H. Brittain, the City Surveyor, and the Town Clerk, 
waited on the directors of the Manchester, Sheffield, and Lincoln- 
shire Railway at Manchester last week. The representatives of 
the civic authorities put before the directors the inconvenience, 
inadequacy, and even the dangerous natare of, the accommodation 
afforded by the Victoria station at Sheffield, It was also pointed 
out that it was essential that there should be carriage access to 
both sides of the station if it is to remain in its present position. 
In reply, the directors held out no hope of either altering the 
situation or the approaches to the station. They stated, however, 
that they would make several alterations, which had been con- 
templated for some years, and that theses would be completed 
when the new line to London was opened for regular traffic, 


A REMARKABLE accident happened on Tuesday evening 
at Mont Parnasse station, of the Chemin de Fer de l'Ouest in Paris, 
The engine and tender of the express from Granville crashed 
through the station wal! into the street below. An eye-witness 
assured the Times correspondent that he saw the engine driver 
using his utmost efforts to put on the brake, 1t was, however, all 
in vain, for the engine knocked down the two buffer posts, crossed 
the broad platform beyond them, battered an immense hole in the 
wall, crossed the wide balcony, demolished the stone balustrade, 
and fell into the Place de Rennes from a height of some 40ft. , where 
it crushed a woman hawking papers. The engine pitched on its 
head, and remained standing in that position, with the tender 
leaning upon it, The two luggage vans next the engine followed 
it to the wide balcony, and just behind it on the platform. The 
authorities have ordered the arrest of the driver and stoker. 


THE new line from South Wales to London will be one of 
the principal features of interest to the Cardiff, Barry, Swansea, and 
Newport centres in the coming session, apart from the Bate Bill, 
which is assuming great proportions. Notices are now being 
served upon owners of land along the route, which will be as 
follows :—Starting at Swansea, it will utilise the Rhondda and 
Swansea Bay Railway as far as Briton Ferry ; from thence a new 
line will be constructed to Bridgend. A tion will here be 
made with the Vale of Glamorgan Railway and at Cadoxton with 
the Barry line, From Barry the route will be to Cardiff, passing 
through the town south of the Great Western Railway. Then it 
will crogs over the end of the East and West Bate Docks, and next 
slong the East Moors to Newport, where a junction will be effected 
with the Alexandra Docks, ence to Chepstow, where the line 
will be diverted over, or under, the Savern to the English side, and 
the course then will be a straight one to London wd Oxford, and 
the terminus be near St. John’s Wood. As may be inferred, the 
contest must necessarily be a severe one, and the Great Western 
in particular is certain to oppose with all its power, 
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NOTES AND MEMORANDA. 


In a paper on the mechanical properties of alloys of 
copper and zinc, by M, Georges eee od (Comptes Rendus) the 
tensile strength is said to increase with the percentage of zinc, 
attain a maximum at 43 per cent., and then decrease rapidly ; the 
elongation before rupture also increases with the zinc, passes: 
through a maximum at 30 per cent., and then rapidly diminishes, 


Ir is stated that petroleum boring in Java continues to 
give satisfactory results, In the districts around Sourabaya the oil 
wells yield abundantly, and a brisk local trade in the product bas 








MISCELLANEA, 


Ar Sunderland gas engines have been adopted to drive 
the centrifugal pumps at the docks without the intervention of 
belts or gea Tbree Crossley 40 nominal horse-power engines, 
each connected to a 2lin. centrifugal pump, are employed, beside 
those of another maker mentioned in a recent issue. 


Bins for rapid-fire gun forgings were opened at the 
Navy Department on October 3rd. The bids covered the forgings 
for thirteen 5in. and twenty-seven 4in. guns. The Bethlehem Iron 
y bid 29 cents per lb., and the Midvale Steel Company 





sprung up. In Mid-Java, also, the industry has been started with 
success, Pipe lines have been laid from the wells to the tramway, 
and tank cars are there filled for despatch to Samarang, where oil 
warehouses are being built, 


Untit now, the minimum temperature that occurs on 
the summit of Mont Blanc during winter has been unknown. 
Last winter, however, thermometers were placed in the interior 
and on the exterior of the observatory, and this year it has been 
found that the former registered -—35°2 deg. C., and the latter 
~43 deg. C., as the greatest degrees of cold. Theze temperatures 
are respectively equal to — 31°36 deg., and —45°4 deg. Fah, 


THE United States, though such a large consumer of 
tin, do not at present appzar asa producer of the metal. A report 
from Mr. Walcott, Director of the United States Geological Survey, 
states that ‘‘ no tin is being produced in the United States, and the 
tin occurrences of this country are so far only of geological or 
mineralogical interest, with indications of prospective value in a 
few instances.” The most promising indications are those found in 
the Black Hills of Dakota, 


Tux discovery of a new series of glasses by Drs. Abbe 
and Schott, of Jena, a few years ago, enabled great advances to be 
made in the production of lenses anastigmatic, and several forms 
were designed by continental opticians, and largely purchased by 
photographers. The latest and simplest of these lenses is, it is 
said, the invention of Mr. H. Dennis Taylor, of York, and is 
manufactured by Messrs, Taylor, Taylor, and Hobson, of Laicester. 
It has especial value in the photo-mechanical reproduction 
processes, 


A raPER entitled ‘‘ Study of some Meteorites,” was read 
at a recent meeting of the Paris Academy of Sci , by M. Henri 
Moissan. Iron from Kendal county in Texas contained amorphous 
carbon, but neither graphite nor diamond. Iron from Newstead 
—Roxburghshire—yielded amorphous carbon and graphite, but not 
diamond. Dé2site, found in 1866 in the Sierra Dé2sa, in Chili, 
contained a form of graphite only. Caillite, iron from Toluca- 
Xiquipilso, Mexico—fall of 1784—contained no variety of carbon. 
Iron from Novy-Urej, Krasnoslobodsk Penza, Russia—fall of 
August 23rd, 1886—yielded black diamond only. A furthersample 
of meteoric iron from Caiion Diablo gave transparent diamond. 
All three varieties of carbon have been found in this meteorite, 


Ir is stated by the Neuhausen Aluminium Company 
that its carbide of calcium produces as its lowest yield of 
acetyline 8953 cubic feet per ton, and that its general run is 
from 8953 to 10,743 cubic feet per ton. Oa the experimental scale 
the poor results alleged may have been obtained, since there are 
still some poor lumps; but on the large scale they say that the 
higher figures are correct. They think that the general use of it 
for carburetting would make too heavy a demand for the water- 
power at present available, and that at its best it cannot compete 
with the Welsbach lamps ; but they say that even at present prices 
it has a field before it in the lighting of places where thore is no 
gas, and for the lighting of railway carriages and of buoys. 


Wir very high powers the illumination of opaque 
objects for the microscope has hitherto been almost impossible ; 
but, at a recent meeting of the Paris Acad of Sci , M. 
Marey, of instantaneous photography fame, in the chair, M. Ch. 
Fremont described a novel and extremely ingenious method of 
arriving at the desired end. Inside the body of the microscope 
is fixed a concave mirror, which reflects the bundle of rays of light 
received through an aperture in the side, and rendered parallel by 
an interposed prism, through the object glass, on to the object 
under examination. It will at once be asked how the eye, at the 
eyepiece end, can see the object. This is ingeniously provided for 
by the simple expedient of boring a hole through both mirror and 
prism in the track of the rays passing from the objective, 


In 1892 matches ranked fourth among the articles 
exported from the port of Koké, but since then the exports have 
largely increased, and in 1893 the value amounted to 3,235,000 yen, 
or an increase of more than 1,500,000 yen over the figures for the 
preceding year. The Bulletin du Musée Commercial says that a 
large number of new match factories were established in Japan in 
the course of the year 1893, principally in the neighbourhood of 
Koté and Osaka. These two towns tend more and more to become 
the centres of the industry, as may be seen from the fact that in 
1893 the value of the exports was 3,417,000 yen out of a total value 
of 3,558,000 yen for the whole of Japan. The principal destina- 
tions of matches from Japan are Hong-Kong, China, and India, 
which imported in 1893 to the value of 2,500,000, 636,000, and 
294,600 yen respectively, India and Corea are commencing to 
develope a trade in Japanese matches, which also seem to be entering 
into competition with the European article on-the Australian 
markets, We must invent some new manufactures. 


One of the latest circulars from the United States 
hydrographic office says:—‘ Compass bearings cannot be closely 
relied upon at the eastern end of Lake Oatario, In the neighbour- 
hood of the Main Dack islands it has been frequently observed 
that there is a great deviation of the compass, sometimes as great 
asa point atatime. This renders navigation very uncertain in 
thick or foggy weather. This deviation is due, most probably, to 
numerous superficial deposits of iron ore. Au examination of the 
magnetic observations that have been made in the Province of 
Ontario, Canada, shows that there are numerous localities in the 
— immediately above Lake Ontario where there are consider- 
able local irregularities. The dips at Kingston and Bolleville, at 
the foot of Lake Ontario, and at Prescott, on the St. Lawrence 
River, are among the most irregular recorded on the magnetic 
survey of Canada, and it is certain that both the compass and the 
dipping needle will be subject to notable and irregular local 
influences in the eastern portion of the lake. At Brockville, about 
twelve miles west of Prescott, and at Cornwall, about forty-six miles 
east of that place, the anomaly disappears.” 


Our readers will remember that at the meeting of the 
British Association at Ipswich a paper was read by Mr. W. H. 
Wheeler, M, Inst. C.E,, on the effects of wind and atmospheric 
pressure on the tides—a subjact which, he remarks, is both of 
scientific interest and practical importance, and has not received 
the consideration it deserves. © paper was printed in THE 
ENGINEER of Ssptember 27th. In this paper Mr. Wheeler himself 
brought forward a considerable number of statistics bearing on 
the question, but scarcely sufficient information was forthcoming 
on which to formulate very definite conclusions. The importance 
of the subject was, however, recognised by the appointment of a 
committee of investigation, consisting of Professor Vernon Har- 
court, Professor Unwin, Mr. G. F. Daacon, and Mr. Wheeler. 
This committee is desirous of obtaining farther information from 
as many ports as possible, and will be glad of any assistance that 
can be rendered in the matter. Mr. Wheeler, Boston, Lincolnshire, 
who is the secretary, will supply copies of the printed form showing 
the manner in which it is proposed to collect statistics as to the 
tides, and will be much obliged by the receipt of any records of 

tides affected by gales, or of any that may occur in the 











‘uture, 


284 cents for the 4in. forgings and 30 cents for the 5in, 


Tests of mechanical water filters are to be made at 
Minneapolis, under the direction of Mr. F. W. Cappelen, city 
engineer. It is proposed to filter the whole supply of the city. 
The average daily consumption for 1892, according to the report of 
the water department for that year, was about 14,400,000 gallons, 


Active steps are being taken to ensure the attendance 
of exhibitors from all countries at the exhibition to be held in 
Brussels the year after next, In furtherance of the objects in view, 
Messrs. Georges Dapret and Maurice L iére, bers of the 
administrative council of the exhibition, visited London on Satur- 
day, and will remain in London for a few days. 


Tue Bridgwater Town Council on the 17th inst. 
adopted the report of the deputation appointed to inspect river 
improvements at some northern ports, and decided to approach 
Mr. W. H. Wheeler, engineer to the Harbour Commissioners of 
Boston, to ascertain upon what terms he would make an inspec- 
tion of the Parrett and prepare a report and estimate of what 
improvements he considered necessary. 


A conceRN at Rockland, Me., erected a wharf on steel 
rods over a ledge where piles could not be driven. Holes were 
drilled for embedding the steel rods, which are 2hin. in diameter, 
into the ledge. Each rod supports a steel cap into Which the end 
of the floor timber is fasten Over each cap is a steel p to 
hold the timber in place, and iron rods, stretching away in various 
directions, keep the entire work from swaying. 


Tue Cowper-street Schools Old Boys’ Club has inaugu- 
rated a series of practical lectures, calculated to be of great 
service to young men in trade or general business, The courses 
include the following subjects: — French, German, Shorthand, 
Trade Lectures—Mechanical, Industrial, and Commercial—Rough 
Sketching, Brush and Colour Work, and in connection with the 
trade lectures visits have been arranged to ths works of some 
leading firm in each department. Particulars are obtainable from 
the secretary at the schools, Cowper-street, Finsbury, 


Pic iron production throughout the United States is 
fast approaching the enormous rate of 200,000 gross tons weekly, 
and yet the output does not keep up with the demand in certain 
directions. In the central west, which comprises the district sup- 
plied entirely by Lake Superior ores, it is clearly proven now that 
the furnace plant is inadequate, and with profit in the business in 
these districts this year, and every assurance of a continuance of 
activity for some time to come, it is more than probable that new 
furnaces will be built and improvements made in a large number 
of cases. There is not now a plant available in the great territory 
west of the Alleghenies and north of the Ohio River to add 5000 
tons a week to the present output. 


AmeERIcAN millers are now very much interested in the 
possibilities of an Oriental flour trade, particularly in China. A 
leading American miller, who has recently returned from an 
extended tour in China and Japan, does not appear sanguine as to 
any large immediate trade, and, curiously enough, reports that 
China uses more flour than Japan, while Hong Kong consumes 
more flour in a month than the Empire of the Rising Sun does in 
a year. It appears that the Chinese are no bakers, but they use 
flour for thickening soups. ‘‘ Now, then,” says the Miller, ‘‘should 
be the time to introduce the art of breadmaking in the Middle 
Kingdom, and that once done, what might not follow for millers?” 
And it may be added for flour mill engineers, 


THE practical completion of the Tequixquiac funnel, 
as announced in the annual ge of President Diaz, at last 
makes the drainage of the valley of Mexico a possibility. While 
Mr. Francisco de Garay, in his original plan, contemplated the 
entire drainage of Lake Texcoco, and the reclamation of great 
tracts of fertile lands, motives of economy raised the level of the 
open canal and tunnel, and will still leave the lake, although with 
a much diminished area. The canal is 294 miles long, and the 
tunnel is about 6} miles, and the total cost so far has been about 
£2,600,000. The drainage water will empty into the Gulf of 
Mexico, at Tampico, by way of the Pamico River. The work has 
been carried out by Messrs. Pearson, English contractors. 


THE ceremony of signing the decree which transforms 
the name of the capital of Belgium into ‘‘ Bruxelles port de mer” 
was performed with duesolemnity on the 19th inst., at the official 
residence of the Governor of Brabant by the Burgomaster of 
Brussels and those of the surrounding localities, the Communal 
Councillors, and the delegates of the Government assembled for 
the purpose. A series of civic fétes in celebration of the event 
takes place this week. The estimated cost of the canal, which 
will allow vessels of 2000 tons burden to discharge their cargo at 
the wharves of the capital, is 35,000,000f., of which the city is 
responsible for 14,000,000f., the State for 10,000,000f., and the 
provinces for 4,000,000f. The rest is borne by the Communes of 
the localities surrounding Brussels, 


In the course of his inaugural address as president of 
the Institution of Eagineers and Shipbuilders in Scotiand, delivered 
in Glasgow on Tuesday last, Sir William Arrol took serious pains 
to pooh-pooh all notion of a channel bridge, He said he did not 
think anyone who saw the proposed bridge started woald live to 
see it finished. No sane man would undertake such a contract; he 
certainly would not. It was proposed that the bridge should be 
like that over the Forth. But would it be wise to have such a 
structare in the English Channel? It would not be prudent, for 
with all the traffic over it on this side of time, the bridge would not 
pay. Farther, there was the objection that in a storm ships would 
be dashed to pieces against the bridge. After this result of 
consideration by the builder of the Forth Bridge, the notion of a 
channel crossing of this type may be considered as having fallen to 
pieces, 

At a recent meeting of the New York Chamber of 
Commerce a resolution was passed approving the proposal that an 
issue of bonds should be made by the State Logislature to the 
amount.of £1,800,000, the — to be devoted to enlarging and 
improving the Erie, Champlain, and Oswego canals, and urgiag the 
electors generally to vote for the measure at the coming elections, 
The Manchester Guardian. says :—‘‘ The following arguments wera 
put forward by the mover of the resolution:—The commercial 
supremacy of the State of New York is largely due to the Eris 
Canal ; its original cost has been returned to the citizans more than 
a thousandfold by the wonderful increase of prosperity since it was 
firat inaugurated ; the improvements would reduce the cost and 
accelerate the time of transport ; two years ago steamers carried 
wheat from Duluth to Buffalo, over 1500 miles, for 24 cents a 
bushel, the rate which now is paid to bring it in canal boats 500 
miles from Buffalo ; the amount proposed will suffice to deepen and 
widen the canals so as to permit the general use of steam and 
electricity as motive power, and reduce the cost of carrying wheat 
to one-half ; the money would be well spent if a cent a bushel 
could be saved, as that difference, small as it seems, may be large 
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ome to divert the course of shipments to the Port of New 
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WATER-TUBE BOILERS OF THE TORPEDO DESTROYER STARFISH 


THE NAVAL 


THE BLECHYNDEN EXPRESS BOILER. 


Tx one of our late issues the results obtained on the trials 
of the torpedo boat destroyer Starfish were given. It will 
now be interesting to illustrate the boilers fitted in that vessel, 
and her sister ships Sturgeon and Skate, whose trials have 
previously been reported. The boilers are of the Blechynden 
type. This boiler has been designed with the object of com- 
bining simplicity, lightness, ease of repair, and general 
efficiency. The generating tubes, which are small in diameter, 
are arranged as in some others of the ‘“‘ Express” type in two 
groups, one on each side of the fire-grate. The fire gases pass 
from the fire immediately through, amongst, and across the 
tubes on the straight through principle. They are collected 
in a kind of chamber formed between the group of generating 
tubes, and a tubulous wall, which serves to protect the outer 
casing. The tubes forming this waJl are separated at their 
upper ends to form an outlet for the gases to the uptake. 

An examination, when the boiler is working, shows that 
this arrangement results in a very uniform distribution of 
the fire gases over the whole of the heating surface. In the 
outer chamber the velocity of the gases is somewhat reduced, 
which permits much of the small cinder and dust to deposit 
therein. There are doors provided at the ends of the 
chambers through which this may be raked out. The 
furnace is very high. This is a very great advantage, as 
insuring ats combustion, which was most marked on the 
trial of the Starfish ; there being very little smoke and no 
flame at any time visible at the funnels. 

It will be noticed that the whole of the generating tubes 
are curved. The object of this is twofold. It has been 
found that under the very heavy forcing to which such 
boilers are subjected the tendency is for the tubes nearest 
the fire to lengthen more than those more removed, and con- 
quently to lengthen toa greater extent. Such lengthening 
can only be accommodated by the bending of the tube, and 
having in its construction been given an initial direction, 
any further bending which may result in working takes 
place in the same direction, and the tubes suffer no per- 
manent distortion. It will be noticed that a prolongation of 
the curves of the tubes in one group would meet in a line 
situated at the upper part of the upper chamber. There is 
@ series of holes along this line, which are closed by conical- 
seated screwed plugs. This is for the purpose of inserting 
and withdrawing the tubes, any one of which can be with- 
drawn and replaced without disturbing any other. This is a 
point of very great importance, as the failure of a tube is one 
of the most probable of the defects from which a tubulous 
boiler is likely to suffer, and easy renewal is an advantage 
whose value it is difficult to over estimate. The uptake is 
fitted with portable pieces in the way of these holes. A tube 
has been removed and replaced in fourteen minutes. 

It will also be noticed that the boiler in its details still 
maintains the old boilermaking features, the scale only is new. 
Circulation is provided for by large down pipes at the ends 
of the groups of generating tubes and outside the casings. 
These serve the double purpose of down pipes and stays 
between the upper and the lower chambers. They are 
simply ordinary steel boiler tubes with screwed ends, screwed 
into the tube plates and expanded in the ordinary way. 

The weight of a boiler with 2450 square feet heating surface, 
complete with all casings, mounting, fire-bars, brickwork, 
and water, is 12? tons. Such a boiler has supplied steam in 
actual work for over 1200-horse power. On an evaporative 
trial in the open air, with the boiler unclothed when making | 
18,500 lb. of dry steam per hour, the value of the coal being | 
13,250 units, 9°5 lb. were evaporated per pound of coal 
burnt. The results of the performance of these boilersin the 
Starfish, to which reference has already been made, sufficiently | 
indicate their efficiency, and they have not been less | 
= in the other boats in which they have been | 
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THE GIGANTIC WHEEL. for illustrating some of the details of the structure, from 
drawings kindly supplied by Mr. W. B. Basset, the con- 

THE approach of winter has necessarily caused the tem- | tractor. 
porary closing of the gardens at Earls Court, which have been The commencement of the work was described in Tuz 
known during the past summer as the Empire of India Enaineer of April 20th, 1894. On December 21st we gave 
Exhibition, The wheel, though a separate undertaking, details of the axle, and views of the wheel in diffsrent states of 
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Fig. 2—THE SPOKES OF THE GIGANTIC WHEEL 














Fig. 4—-THE CHAIN SADDLES OF THE GIGANTIC WHEEL 


could hardly be worked remuneratively after the exhibition { progress. At theend of the year about one half of the spokes 
closed, so that the company decided to stop running at the | were in place, and many who took an interest in the 
end of October, and to utilise the experience which they have | subject were wondering how the rest of the wheel was to be 
gained in the last few months by making preparations for | put together. The method which Mr. Basset intended to 
the coming season. The present seems a suitable time for | adopt was fully described in our article of December 21st, and 
describing the progress made in the erection this year, and | the work was done exactly as he proposed. At Chicago the 
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THE GREAT WHEEL IN COURSE OF CONSTRUCTION 








Fig. 1—-SCAFFOLDING FOR ERECTING 
staging was carried higher than the top ofjthe wheel; but at | 
Earl’s Court the only staging was on the north side, and as 
high as the centre of the axle. As each spoke and each 
section of the periphery were erected on the stage, the wheel 
was drawn round. But as the spokes when the wheel was 
completed would all be in tension, they were not strong 
enough to carry their own weight without sagging ; ardit was 
necessary to prevent the 

anid from falling in- 

wards during the construc- 

tion of the third quadrant. 





THE LAST SEGMENTS AND SPOKES 


screwed, the one right andsthe other left-handed, for 54in. at 
six threads to the inch. The union-piece which connects 
them measures 16in. over all. There are in all 160 spokes, 


| viz., forty from either side of axle to the inner periphery 


ving of the same side, and forty to that of the opposite side, 
ube length of the former being 92ft. 2in. centre to centre, 
and chat of the latter 94ft. 5in. 


Angle cover he thick 
Rivets - 
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The struts by which this 
was accomplished may be 
seen on Fig. 1, which re- 
presents the wheel during 
the most difficult period of 
the erection. They were of 
pitch pine, six in number, 
in. by 12in. section, 
strengthened in the middle 
by scarfs Gin. thick on all 
four sides, connected both 
ways by light steel joists, 
ahd braced in all directions 
by steel rods. The steel 
cables which connected the 
ends of the periphery during 
the erection of the fourth 
quadrant are only faintly 
seen on the illustration ; 
but they were sufficient to 
keep the structure rigid, 
and partly supported a 
flying stage from which 
the rest of the spokes were 
erected, 
The wheel itself, apart 
from the towers which sup- 
ri it, and the cars which 
it carries, may be divided 
ol three main —axle, 
Spokes, and periphery. Of 
these the re sa 
in Fig. 2, and the periphery 
in Fig. 3, whilst the axle 
was illustrated on page 548 
of December 21st. The 
same drawing showed the 
ummer block, which has 
n lined with strips of 
Tandem anti-friction metal. 
There are about five tons 
of this metal in the two 
Plummer blocks; and as 
the wheel, with the cars, but without passengers, weighs a 
thousand tons, it is satisfactory to hear that the bearings 
have stood the pressure very well. The connection of the 
goin with the axle was also shown on this drawing, and | 
they are held ‘in place by turned steel bolts Sin. diameter. | 
The inner and outer peripheries may be described as circular | 
built girders, consisting of 5in. by 4in. by jin. angles, and a | 
fsin. web, joined by fin. rivets, 4in. pitch. The strutt between | 
inner and outer periphery is formed by @ 12in. by 2in. by 4in. | 
channel bar, and they are braced diagonally by steel rods | 
3}in. diameter. The inner peripheries are connected by 
lattice strutts; and the steel shafts, from which the cars | 
&re suspended, serve as strutts for the outer ones. ach | 
~ is in two lengths; they are 2,%,in. diameter, and at | 
© point of meeting they are swelled to 23in. diameter, and | 
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Fig. 3—INNER AND OUTER MEMBERS OF THE WHEEL RIM RINGS 


It was originally intended to drive the wheel by means of 
a steel wire rope, but as this method of propulsion is not 
always free from slip, it was decided to use a lin. steel 
chain. The relative advantages of wire rope and chain have 
been several times discussed ; a wire rope would be lighter, 
less likely to stretch, would require less power to drive, and 
would, by the breaking of a few strands, give notice before 
complete fracture. Still, there is no doubt that the stretch 
would be too great to be taken up by the compensating 
arrangements, so that it would be n to shorten the 
rope and re-splice twice, or perhaps three times, in the course 
of the season; and the company consider that the freedom 
from slip, and consequent regularity of travel, more than 
compensates for the other advantages ed by wire rope, 
and leaves the balance in favour of a chain. The cha‘ns 


used last season, though they were tested before being put in 
place, and though each one singly was considered capable of 
turning the wheel when fully loaded, have stretched 
altogether about 10ft. From time to time lengths of 2ft. or 
3ft. have been cut out, and the chain closed up between 
Saturday night and Monday afternoon. There has never been 
a breakage in a link, though the management have been 
prepared for this, and have had everything ready to make the 
connection without loss of time. If a breakdown of this 
description had occurred, the other chain would have been 
sufficient to revolve the wheel until all the cars had been 
emptied. 

Fig. 4 shows one of the original cast iron saddle brackets, 
which are fixed on the outer periphery, and serve to guide the 
chain. The stoppage which occurred to the wheel, soon after 
it was open to the public, was caused by the chain slipping 
off one of these brackets. The new ones, which are tae 
substituted for those shown on illustration, are similar in 
form, but the depth of the groove, which was formerly 7in., 
has been increased to 13in., the distance across the points 
from Sin. to 19in., and the total height of the bracket from 
10}in. to 15in. There is also a nipping arrangement at the 
point of contact with the chain, consisting of two cams which 
are brought together directly the chain presses on them, and 
lock it in ition, falling back automatically and releasing 
the chain directly the revolution of the wheel has removed 
the pressure. Before the commencement of next season 
two new lin. ckains will be in place, they will each be 1050ft. 
long, and will weigh 14 tons. 

The engines are two 25-horse power nominal winding 
engines, by Messrs. Robey and Co. At first they both drove 
the same main shaft 8in. diameter, but it has been considered 
advisable to cut this and work each engine separately, as 
sometimes it was found that one chain was doing all the 
work. The sprocket wheels on the main shaft are 3ft. 
diameter, and are just outside the engine house on either side. 
From them the chain passes through an underground conduit 
to the foot of the tower, round a jockey-pulley, and then to 
the saddle brackets on the periphery of the wheel. On leav- 
ing the wheel, the chain passes round a fixed guide pulley, 
and then over an arrangement which serves tu regulate the 
tension. This consists of a pulley 2ft. Gin. diameter, 
held between two channel iron guides. These bars are 
11ft. 6in. long, the axle of the pulley is at their upper end, 
whilst the lower ends terminate in a hinged joint. A wire 
connects the upper end of this apparatus with a board in the 
engine room, and as it rises or falls, so a weight on the wire 
allows the man in charge of the engines to see whether one 
chain is doing an undue portion of the work. The jockey- 
pulley mentioned above is carried in a shackle which termi- 
nates in a 3in. rod. At the bottom of thisisa chain support- 
ing @ balance box. The box weighs 24 tons, and is weighted 
—- 3 tons of pig iron ; it serves to take up the slack of the 
chain. 

The full name of the company which owns the wheel is 
“The Gigantic Wheel and Recreation Towers Company, 
Limited,” and in Lieutenant Graydon’s original design 
pavilions are shown at either side of the axle, and at three 
different levels below. As it was desired to commence run- 
ning the wheel directly it was in working order, this part of 
the project has been postponed ; but it is proposed to carryit 
out this winter in a modified form. It is not intended to 
make buildings at four different levels, and to connect them 
by staircases ; but water-balance lifts will run up and down 
two of the legs of the tower, and the public will be able to 
pass from one side to the other, through the axle of the 
wheel whilst it is revolving. 

The greatest difficulty which the captain of the wheel has 
to encounter is to prevent uneven loading. The forty cars 
are divided into five sections of eight cars each, of which the 
fourth and fifth car in each section are first class, and the 
others second. When commencing to run, only ten or twelve 
people are admitted into each car; andif the A section is the 
first to be filled, B and D would be left empty till the second 
revolution. Before this precaution was taken, it occasionally 
happened that all the weight was at the top of the wheel, and 
then the top cars made half a revolution without the aid of the 
engines. As the balance may be disturbed by a shower of rain 
preventing fresh passengers from replacing those who are 
leaving, weights are kept on each platform, to be placed in 
the cars if required. 








LIVERPOOL ENGINEERING Socrety.—The opening meeting of the 
twenty-second session of this Society will be held on Wednesday 
evening, the 30th inst , at eight o’clock, at the Royal Institution, 
Liverpool, when the president-elect, Mr. Arthur J. Maginnis, 
M. Inst. N.A., will deliver his inaugural address, For the succeed- 
ing meetings, the following is a proposed scheme of papers to be 
read, viz :—1895: November 13th, Mr. W. G. Scott, M. Inst. C.E , 
‘* Description of a Locomotive Dapdt for the Accommodation of 
180 Engines and Tenders.” November 27th, Mr. Arthur Musker, 
“ Artificial Paving Slabs.” Dacember 11th, Mr. John H, Parkin. 
Assoc, M. Inst. C.E , ‘‘ Notes on Some Failures in Sewer Pipes.” 
1896: January 8th, Mr. J. R. Fothergill, M. Inst. Mech. E., “Con- 
sumption in Marine Boilers.” January 22nd, Mr. F. E. ——_ 
‘* Notes on Some Sewerage Works and Appliances.” February 5tt 
Mr. W. G. P. Macmuldrow, ‘‘ Some Instruments used for Measur 
ing and Recording Electric Energy.” February 19th, Mr, Alexander 
Ross, M. Inst. C.E., past president, ‘ Light Railways.” March 4th, 
Mr. D. J. Howells, ‘‘ Water-tube Boilers.” March 18th, Mr. For- 
tescue Flannery, M.P., M. Inst.C E, ‘‘ Refrigerating Machinery 
on board Ships, with notes on some recent casualties.” April Ist, 
Mr. Sherard Cowper-Coles, ‘‘ Electro Zincing.” April 22ad, 
Nomination of Council and officers, discussion upon miscellaneous 
communications. May 6th, Annual general meeting, adjourned 
discussion upon miscellaneous communications. 

ALUMINIUM TORPEDO Boats,—The Foudre, French torpedo-trans- 
port or depét ship, launched on October 20th at the Chantiers de la 
Gironde, was inspired by our own Vulcan. She is smaller—5875 
tons (English), as compared with 6620 tons ; but longer, 370ft. 6in., 
compared with 350ft.; and her bsam is 52ft. 6in., compared with 
58ft, She is thus built upon finer lines, but is somewhat deeper 
in the water than the Vulcan, her draught being 23ft. Gin. 
Defence is provided by a steel deck, with a maximum thickness of 
3°5in., pot | considerable subdivision of the hull. The whole of 
the armament is to be quick-firing, and to consist of ten guns oi 
3°9in., four of 2°5in., and four of 1°45in. The Foudre is farnished 
with powerful oe for hoisting in and out the ten vedette 
torpedo boats which she is to carry upon her deck, These are 
interesting craft, being built of aluminium. Several of them are 
ready or in hand, and five more are to be built in 1896. The 
pattern boat was constructed by Messrs, Yarrow, and attained a 
mean speed of 20°56 knots at the mouth of the Thames in Septem- 
ber, 1894. She displaced 14 tons and was 62ft. 4in. long, with 2 
three-cylinder engine and Yarrow boilers, but was built of French 
materials, the metal —— by a company at Frogee, 
worked into plates, &c., by M. Charpentier Page, cf Valdoie, by 
whose works the materials of the first aluminium yacht, the 
Vendenesse, were furnished. The Foudre will have engines 
developing 11,400-horse power, estimated for a speed of 19 knots, 





and will carry 850 tons of coal,— Times. 
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LETTERS TO THE EDITOR. 
We do not hold curselves responsible for the opinions of our 
correspondents, ) 





EARLY GREAT WESTERN RAILWAY LOCOMOTIVES. 


Sir,—In my letter, page 387, last week, attention was directed 
to the fact that the original working drawings from which Mather, 
Dixon’s engines were built in 1838 have been purchasad, since they 
were shown at the Exhibition of 1893, and will now remain per- 
manently at Chicago. Before the drawings left England I obtained 
authority to have photographs and prints 
made, two of which are annexed for pub- 
lication. 

In December, 1838, Messrs. Mather, 
Dixon, and Co., of the Bath-street Works, 
Liverpool, delivered three engines, in 
their books Nos. 50, 51, and 52, and 
named Ajax, Planet, and Mercury, being 
also Nos. 15, 17, and 19 in the books of 
the Great Western Railway Company. 
These three engines had cylinders l4in. 
diameter, 18in. stroke, and the driving- 
wheels were 8ft, diameter. The actual 
work of designing the engines was carried 
out by Mr. John Jones, the manager to 
the firm, and a letter of his exists in 
which he stated that ‘‘he could place 
the boiler over the 8ft. wheels and not 
exceed a boiler centre of more than 
6ft. Llin. from the rails.” 

The Ajax engine had the disc wheel to 
which reference has been made in your 
columns, but the Planet and the Mercury 
had ordinary spoke wheels. It is not 
known who invented the disc wheel, but 
the di m is from the blue print of 
the firm’s own tracing. It is hardly neces- 
sary to mention that the Mr. John Jones 
to whom reference has above been made, 
almost immediately afterwards, in con- 
janction with Mr. Potts, started a loco- 
motive works at Warrington, which be- 
came the well-known firm of Jones, 
Tarner, and Evans. 

With reference to the letter of Mr. 
G. A. Sekon, page 387, the Haigh Foundry 
Company’s books show that they only ever 
bailt two engines for the Great Western, and the illustration of Snake 
given last week shows that it was not ‘‘geared up,” but, of course, 
it had the “ Haigh Foundry gear.” The engines mentioned in the 
Railway Magazine of 1838 as not accepted by the company were 
the Thunderer and the Hurricane. They do not, therefore, in any 
way refer to the Haigh Foundry engines, 
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Iam interested to ses that Mr. Paley and Mr. Littlejohn give 
diagram; of the Lion and the Snake; these both agree exactly with 
the illustrations which the railway company forwarded to the 
Chicago Exhibition, and of which I have photographs. The Great 
Western Company also sent a statement with the engines that the 
** Lion was delivered to them on May 26th, 1838; Atlas, June 6th, 
1838; and Eagle, November 6th, 1838.” 

At the Chicago Exhibition the Great Western Company had an 
interesting drawing showing the first of twenty-one engines built 
by Fenton, Murray, and Jackson, of Leeds. It is not necessary 
to reproducs the diagram, as the engines all had 7ft. driving-wheels 
_ were exactly similar to the Fire-fly recertly illustrated in your 
columns :— 





(Copy or List at Cutcaao, 1893.) 
GREAT WESTERN RAILWAY. 
Twenty-one engines by Fenton, Murray, and Jackson, of Leeds. Charon 
class, all with 7ft. driving-wheels.) 


PNR nn ce se ae 40 te ee ow ee 
Cyclops.. © ce e+ eco ce eo October, 1840. 
Cerberus .. «. .«. - June, 1841. 

luto eae, om .. August, 1841. 
Harpy .. eo -. August, 1841. 
Minos .. a - September, 1841. 
Ixion oo ~ - October, 1841. 
Gorgon .. ime ose November, 1841. 
Hecate .. November, 1841. 
Vesta .. .. December, 1841. 
Acheron -- January, 1842. 
Erebus .. . February, 1842. 
Medea .. we es March, 1842. 
<< «5 es se April, 1842. 
Ea April, 1842. 
Phlegethon .. «- May, 1842. 

edus2.. .. -- June, 1842, 
Proserpine .. June, 1842, 
Ganymede .. -. duly, 1842. 
Argus .. . August, 1842, 
Pheenix.. August, 1842, 


Mr. Littlejohn asks, page 387, if we are to accept the drawings 
of 1838, or the statements made in 1845? Most certainly I think 
with him that the drawings of 1838, supported as they are by still 
more official details ssat to —- in 1893, are the correct history. 
Indeed, a railway company would not send details for exhibition 
unless they were correct. 

Saxe-Coburg Honse, Laicester, 

October 18th, 


CLEMENT E, STRETTON, 


Srr,—As this subject seems to excite very general interest just 
now, I send you a copy of the original working drawings of the 
engine Vulcan, as built by Tayleur and Company—that is, Charles 
Tayleur and George Stephenson—at the Vulcan Foundry, War- 
rington, 1837. It will be seen in comparing it with Mr. Stretton’s 
photograph in your issue of October 11th, that, save for the carryin 
wheels being reduced to 4ft., it was not altered in any materia 
respect on being converted into a tank. Evidently it was so fitted 
to enable it to do light shunting work, or the running on a short 
branch, as the coal and water space was too small for anything else, 
even if the engine had been otherwise fit for it. It would be 
interesting to know exactly upon what service this remarkable 
curiosity was actually employed in its latter days. 

The drawings of the engines Apollo, Neptune, and Venus, of 





similar to Vulcan, olus, and Bacchus, except for being 3in, longer 
in the frames and wheel-base, As these plans show that all the 
six had 6524 square feet of tube surface, and 50} more in the 
fire-box, this may be assumed to be right rather than Whishaw’s 
statements giving the two classes 510 and 587 square feet of total 
heating surface respectively. 

Mr. Stretton informs me that the Morning Star was a 7ft. engine 
like the other Stephenson’s, though it had been built originally 
with 6ft. Gin. wheels for an American line; and that the Mars— 
attributed by Whishaw to Mather, Dixon, and Co.—was really 
built by Longridge and C»., of Bedlington, Northumberland. 
This firm, by-the-bye, built a large number of broad gauge engines 
for different lines, and the only one now in use, which is running 
on Holyhead breakwater, was built by them in 1852, 

The ten engines built by Sharp, Roberts, and Co.—of which 
the exploded Leopard shown in THE ENGINEER of September 20th 
was one—possessed a remarkable peculiarity in that the tank of the 
tender merely rested upon the frame, which was chiefly of wood ; 
and did not form part of the whole construction. Somewhere about 
the year 1858 the Ostrich got off the line near Carmarthen, in 
consequence of the spreading of Barlow’s “ saddle-back” rails, 
with which the South Wales Railway was largely laid. The tank 
was hurled from the tender, one arm of it indenting the high-top 
fire-box, just above the driver’s head. Had he—Tnomas Dunn— 
not been rather short, his brains of course would have been 
knocked out. The three coaches forming the train passed the 
engine and tender, and stopped just beyond them. 

In addition to the above, fifteen engines were ordered from 
Nasmyth, Gaskell, and Co., of Patricroft, near Manchester, These 
were also 7ft. singles of Gooch’s design, similar to the last. Like 
them they had a manhole on the front cf the domed fire-box, 
instead of on the boiler, and spokes set alternately inwards and 
outwards upon the driving-wheel centre, Their names and dates 
of delivery were :—Achilles, June, 1841; Milo, Jane, 1841; Hector, 
July, 1841 ; Castor, August, 1841 ; Mentor, August, 1841 ; Ballona, 
November, 1841; Actseon, December, 1841; Centaur, December, 
1841 ; Orion, March, 1842 ; Damon, March, 1842 ; Electra, March, 
1842 ; Priam, March, 1842 ; Pollux, July, 1842 ; Pegasus, Dacember, 
1842 ; Stentor, Dacember, 1842, A 
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One of these, the Acton, blew up at Gloucester in the fifties, 
the boiler giving way on the lower side and almost destroying the 
engine. The Hawthorn engines put down by Whishaw as ‘‘San 
and three similar,” were designed by their makers; they had 6ft. 
drivers, and cylinders l4in. by 18in. Names and dates as follows :— 
San, April, 1840; Sunbeam, May, 1840; Meridian, August, 1840 ; 
Eclipse, August, 1840, Maker’s numbers, 291 to 294. There were 
also a couple of 7-footers by G. and J. Rennie, of London, delivered 
in March and April, 1841, and named Arab and Mazappa. They 
were designed by Gooch, of the Fire-fly type, but had cylinders 
16in. by 20in. The Mazappa is said to have taken thirteen coaches 
to Chippenham in three hours running time, or perhaps 100 tons 
at 31 miles an hour, burning about 32 lb. of coke per mile, 

Many of these engines used to run on the Bristol and Exeter Rail- 
way when the Great Western had a lease of it, 1844-9 ; in fact, the 
Actzeon above-mentioned opened that line on May Ist, 1844, Gooch 
driving it from London to Exeter and back, 388 miles, with a load 
of about 50 tons. The run home was done in four hours and forty 
minutes, from which the stoppages have to be deducted. Probably 
the possibilities disclosed by this fine run led up to the establish- 
ment of the first express trains in the following March. 

London, 8.W., October 20th. W. B. Patey, 





Srmr,—I have read with much interest the letters in your last 
issue from Mr. C. E. Stretton and Mr. W. B. Paley. With regard 
to Mr. Sekon, I think that he is a little premature in assuming 
that none of your readers—of course, excepting Messrs, Stretton, 
Littlejohn, and Greenly—ever seriously doubted the accuracy of the 
statements in his ‘‘ History of the Great Western Railway.” Apart 
from the discussion as to 10ft. wheels and geared engines, has Mr. 
Sakon forgotten that he states that the driving wheels of the 
Premier were 6ft. in diameter, and that that engine was built by 
Mesers. Sharp, Roberts, and Co.? Does he expect or assume that 

our readers do not doubt these statements, when it is now proved 
yond doubt that the Premier had 7ft. driving wheels, and that 
that engine was made not by Messrs. Sharp, Roberts, and Co., but 
by Messrs. Mather, Dixon, and Co? I am pleased to see the 
diagram of Messrs, Sharp, Roberts, and Co.’s engine Lion repro- 
duced in Mr, Paley’s letter. This engine was, as Mr. Paley states, 
one of three—Lion, Atlas, and Eagle—delivered respectively to 
the railway company on May 26th, June 6th, and November 6th, 
1838. MayI point out to Mr. Paley, however, that the heating 
surface of Vulcan was: tubes, 6524 square feet ; and fire-box, 50} 
square feet ; in all, 702? square feet, 

With reference to the alleged 10ft. wheel and geared engines, I 
shall be glad to be informed how it was that when the Great 
Western Company sent to Chicago details and drawings of their 
early engines, they omitted to send similar drawings and details of 
these remarkable engines, Were there no details or drawings to 
send? If so, why? Why were details and drawings of all the 
other engines preserved and not of these? Why should all trace 
of such remarkable locomotives be lost? The only reasonable reply 
is because these engines never existed, therefore there could be no 
record of them tosend. Besides this, it is quite clear, in so far as 
the alleged geared engines are concerned, that the Haigh Foundry 
Company did not make them. Their books show that they only 
made two engines for the Great Western Railway—Snake and 
Viper—and the diagram you published in my letter in your last 
issue clearly shows that these engines were not geared. Who then 
made these alleged geared engines, if they were ever made? The 
letter quoted by Mr. Sekon in your last issue in support of his state- 
ments proves nothing whatever. Who was ‘‘W.L.W.?” Didhe 
know anything at all about engines ? 

It is perfect nonsense to 9 9 forward the Jilustrated London 
News as evidence in support of 10ft. wheels, The wheels repre- 
sented there might just as well be 8ft, as 10ft. Is a statement by 
a reporter of the Illustrated News to be accepted as evidence? Did 
the reporter measure the wheels? If not, how did he know they 
were 10ft, and not 8ft.? 

Mr. Stretton points out that Mr. Brunel’s evidence is useful in 
showing that the first of Stephenson’s engines were originally in- 
tended for America and not for Russia, as Mr. Sekon states, Mr. 





the same make but dated 1838, show them to have been precisely 


Brunel’s evidence is certainly quite clear as to this, and so is Mr, 
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Stephenson’s, If you will refer to Fey issue of May 27th, 1999 

yee will find on page 447 Sir -Daniel Gooch’s Sule for Russian 
ocomotives. These engines are numbered 163 and 164, whereas 
the North Star and Morning Star of the Great Western Railwa 

were numbered respectively 150 and 149, and if you compare the 
design on page 447 with the engravings of the Great Western 
North Star on page 456 of the same issue, you will see that the con. 
struction of the enginee is not identical. The memorandum by 
Sir Daniel Gooch, on the design on page 447, is dated April, 1889 
which proves that it was not written on the drawings at the time 
but years afterwards. How did it come to pass that Sir Danie 
Gooch wrote and signed this‘memorandam? I can only account 
for it by supposing that lapse of time had caused him entirely to 
forget the actual facts. 

I cannot avoid expressing my surprise that Mr. Sekon did not in 
his book give all the lists of engines, drawings, and photographs 
which the company sent to Chicago. Surely an application to the 
general manager would have obtained the necessary authority, 

27, Bank-street, Dandee, D. H. Lirtiesony, 

October 21st. 


Sir,—Mr. G, A. Sekon in his last letter states that he has made 
ample research to obtain the true dimensions and descriptions of 
the early locomotives of the Great Western Railway Company, | 
beg to differ. Mr, S:kon still maintains that the Great Western 
Railway Company in 1838 possessed three geared locomotives, yiz 
the Thunderer and two others—seemingly not named or numbered 
—made by the Haigh Foundry Company, Wigan. This assertion 
is not founded on any information other than that given to us 
months ago, 7.e., quotations from a correspondent’s letter to the 
Railway Times of 1838 and from Sir Daniel Gooch’s Diaries,” 
which cannot be called sufficient foundation for Mr. Sekon’s state. 
ments when, as Mr. Littlejohn says, the original drawings, 
diagra ro books, and records of the makers can be and have been 
ins ° 

t has been repeatedly stated that the Haigh Foundry Company's 
books show that they only constructed two engines for the Great 
Western Railway, the Snake and the Viper—zee illustration in last 
week’s iesue ; that these two locomotives continued to run for many 
years on the Great Western raile—the latter part of the time as 
tank engines—and that in the builder’s specification nothing is said 
with reference to any ‘‘ gearing,” other than the valve gearing ; 
and it is clearly understood that the descriptions in newspapers of 
the period when explanations of railway machinery were very 
vague are untrustworthy. 

I trast Mr. G. A. Sekon, in revising his book on the ‘‘ Broad 
Gauge,” will take the trouble to make much deeper researches to 
trace the true history of the first locomotive on the Great Western 
Railway. He has made a mistake ; why not admit it? In refer. 
ence to the Ajax, Mr, Sskon will not take the builder’s diagrams 
and dimensions of the driving wheel of this engine as correct, so I 
deemed it advisable to ask men on the Great Western Railway, 
who remember or have been on the foot-plate of this Ajax of 1838, 
the siz of its wheel, with the result t Mr. John Wilkinson, 
foreman at Westbourne-park Sheds, London, among others, states 
that the wheel was not “‘10ft. in diameter or nothing near it.” | 
may add that the Lion, after its travelling days were ended, was 
employed to work the blowing apparatus for the smiths’ forges in 
Swindon Works for many years. H. GREENLY, 

36, Third-avenue, London, W., 

October 21st. 


THE HISTORY OF THE METROPOLITAN RAILWAY. 


Sir,—In your most valuable and interesting record of the 
Underground no mention is made, in the list of the opening of 
various portions of it, that for a time, in 1875 or 1876, the trains 
ran into Liverpool-street Station, Great Eastern Railway. The 
janction still exists, and must be noticed by, hundreds of people 
every day, just outside Bishopsgate Station on the Moorgate side, 
At the Great Eastern end it forms part of the main line arrival and 
departure dock, It seems quite disused now. 

ondon, 8,W., October 22nd, W. B. Patey, 











AUTOMATIC CARRIAGES IN FRANCE, 


Srr,—It can hardly be asserted that the horseless carriage has 
yet attained to anything like perfection. Not more than two years 
have elapsed since engi in France first began to give serious 
attention to this now mode of traction, and thongh vehicles were 
then resuscitated that for a decade or so had been looked upon 
more as curiosities than as practical machines, it is only lately that 
any general attempt has been made to overcome their inherent 
drawbacks. Once the best engineering talent and skill were 
brought to bear upon this question, the designing and construction 
of the carriages took a great step forward, chiefly in the applica- 
tion of motors which, in many res . meet the requirements of 
road traction. The Daimler, Benz, Filtz, Dalahaye, and other 
motors have been brought out colely for the driving of road 
carriages, and they possess qualities of power, compactness, and 
economy which do not seem likely for the moment to be improved 
upon, Bat after all this does not entirely solve the problem of the 
road vehicle. The motcr is, of course, the vital and most necessary 
part of the vehicle’s equipment, but engineers are obliged to give 
a vast amount of attention to the various minor details, such as 
the firing of the motor, the gearing, the cooling of the cylinders, 
&c., and so far it must be confessed that progress in these matters 
has been slow. There is, indeed, scarcely a single point upon 
which engineers are unanimous! oe First of all, the question 
of power is open to a great deal of controversy. In a general 
sense it is contended that petroleum is most suitable for light 
carriages, and that steam is indispensable for the heavier 
vehicles, but these deductions have been drawn from the trials of 
the past two years, when the conditions were too arbitrary to 
give really satisfactory results, A great many experts still pin 
their faith upon steam for all purposes of road traction, as 
they contend that the petroleum motor cannot be reduced to & 
simpler and more economical form than it is at present, and that 
the steam motor can be improved almost indefinitely until it will 
give far better results than the petroleum engine, while it will have 
the advan of being safer. For the moment, however, it is 
unquestioned that the petroleum motor is meeting with the most 
success, and only time will show how far those who favour steam 
are justified in their assertions, Again, as regards the placing of 
the motor, there is a good deal of controversy ; for while some 
makers fix it vertically to economise space as far as possible, 
another maker—M. Roger—places it horizontally, The vertical 
motor certainly has the disadvantage of causing a lot of vibration, 
though this is minimised to a great extent when the vehicle is in 
motion. It is claimed, however, that a horizontal action does not 
give rise to any vibration whatever, while it will allow of the 
employment of leather belting, which will slip round the pulleys in 
the event of the vehicle meeting with any obstacle, and thus avoid 
any dangerous strain, such as might be expected to take place in 
the motor geared up with cog-wheels. In this case also the motor, 
being entirely independent of the carriage, can be used for & 
variety of industrial purposes, as it is only necessary to slip off the 
belting and put it in a grinding or saw-mill or other machine at 
the rear of the vehicle. In fact, there are a great many undoubte 
advantages in this system, but at the same time the carriage 
cannot be made nearly so neat or compact as that worked by 4 
vertical motor. In the matter of firing the petroleum spirit also 
there is a wide difference of opinion. In the Daimler and other 
motors the firing tubes are heated in a flame, but in the Benz 4 
smallelectrical battery isused, Those who favour this latter system 
claim that there is a certain danger in the employment of a lamp 
for this purpose, and during the competitive run from Paris to 
Rouen last year one of the —— narrowly escaped a. 
tion from this cause. As it was, the vehicle was badly damag' 0 
by the fire and had to give up the race, Electricity is said 
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be quite certain and safe in its action, and the bichromate batteries 
usually employed will last a considerable time, while they are 
eonveniently stowed away under the sat. ‘ 

All these questions, however, being mostly matters of detail, are 
not likely to affect the general design and appearance of the 
different types of vehicles turned out, and, indeed, it is not easy 
to see how the carriages of Los Fils de Paugeot Fréres and 
MM. Panhard et Lovassor can be made more elegant than they 
are. So long as they are built on the lines of the ordinary 
carriage, and can be driven at a good speed with the least possible 
trouble and danger, and ata cost appreciably bslow that of horse 
traction, there will be a very large opening for these vehicles, and 
their popularity will be in no way minimised by the differences of 
opinion among engineers, though the arguing out of these 
questions, and the experience gained in the working of the new 
yahizles, cannot fail to result in a steady advance towards perfec- 
tion. In the present stage of mechanical traction it is very 
satisfactory to find that in less than two years since the horseless 
carriages first came to the front, there has grown up in France a 
large and profitable industry, and that some of the leading makers 
have so much work in hand that they cannot guarantee deliveries 
within several months, I+ is estimated that next year close upon 
2000 of these vehic!es will be running in France, By far the 
majority of these will be petroleum carriages, bat it is very likely 
that several steam haulers will also be on the road. Tae original 
type is the steam vehicle of Dion, Bouton et Cie., in which the 
boiler, machinery. and driver’s seat form a detachable part of 
the carriage to ba drawn, and in this way, it is claimed, more 
power is given to the motor, in that the weight is evenly dis- 
tributed. 

Of a diffarent type is the new steam hauler of M. L> Blant, 
which has bsen constructed at the works of the Compagnie Franco- 
Balge, whera M. L> Blant is engineer. The chief feature of this 
bauler ia the boiler. which has no less than ten square metres of 
heating surface. The furnace is very large, and is said to burn 
any kind of refuse, Tho weight of the boiler is 1500 kilos., and 
the motor, which runs at 190 revolutions, weighs 450 kilos, It has 
been experimented lately in the neighbourhood of Paris under all 
sorts of conditions, and its capacity for hauling heavy loads has 

iven great satisfaction. It has drawn an omnibus over uneveu 
roads at 12 kiloms. an hour, and hauled a truck loaded with six 
tons of scrap iron 6 kiloms, an hour. It is said that arrangemsnts 
have been made for putting this vehicle in service for passenger 
transport between Poissy and Saint Garmain-en-Laye, while it 
is hoped before long to run it in connection with the omnibuses at 
Rouen, 

Asan off-shoot of the horseless carriage, the motor cycle has 
made astonishing progress during the past few months, and though 
there are obvious difficulties in applying a motor to the two-wheeled 
machine, they have been overcome with a fair measure of success. 
Petroleum spirit is here again used in preference to anything else, 
and is employed in the bicycles of Duncan Snberbie et Cie. and F. 
Millet, and in the tricycles of Dion, Bouton et Cie., and of MM. 
Alcocq et Darrac, In the first-named machine the firing is done 
by means ofa a but this has proved to be a very unsatisfactory 
cxpedient, owing to the liability of the flame to go out, and in the 
other machines the explosion is effected by electricity. Though a 
good deal is claimed for these machines on the score of speed and 
economy, it must be confessed that in actual work they fall very 
far short of the mark. Some of them cost as much as a penny a 
mile in ranning, which is much too high to allow of these bicycles 
coming into general use. So far as speed is concerned, they will 
undoubtedly do good performances on level roads, but ordinary 
gradients very often prove too much for the motor cycle, unless it 
is fitted with auxiliary pedals, which is now being done to nearly 
all the new machines both for the purpoe of starting the cycle 
and assisting it up hill. 

A very simple steam bicycle is being constructed by M. Dalifol, 
172, Quai Jemmapes, in which a small boiler and furnace is fitted 
at the bottom bracket, and the piston runs ina gear case. The 
water, as usual, is carried in a reservoir over the driving wheel. A 
lever on the handle bar regulates a pump which forces the water 
into the boiler, and the steam then passes into a series of super- 
heating tubes, and from thence into the cylinder. Though very 
small, the motor has a power of 14-horse power, which is more than 
ruffisient to drive the bicycle up steep gradients. In the experi- 
msntal bicycle a chimney ran from the furnace to the horizontal 
tabe, and the furnace was fed with coke dropped down the chimney. 
This chimney is now to be suppressed, and the boiler will be heated 
hy petroleam. It is the simplest, and will probably be found to 
ba the most successful, motor cycle on the market, All their 
machines are capable of further improvement, but even in their 
p-esent form some of them have proved to be really practical 
machines, and the makers are very busy executing orders. During 
the coming winter several cycle and other firms will be giving 
special attention to these machines, and next season no doubt a 
considerable trade will be done in them. As with horssless carri- 
ages, they have madea good beginning, and the way in which the 
new industry is growing up is very encouraging for the fotura. 

Paris, Ostober 22nd. R. F.C, 





SELF-PROPELLED ROAD CARRIAGES, 


Sir, —No notice appears to have been taken in the reports of 
the exhibition at Tunbridge Wells, on the 15th inst., of what 
appears to me to be the most important factor with regard to it, 
v.z, the effact which these carriages have on the horses themselves 
—that is, whether or not they frighten them. The reports inform 
the general public—who were not so fortunate as to be present 
to see for themselves—as to the behaviour and working of the 
carriages on the enclosed grass field, -but the notices apparently 
omit the most important and characteristic fact that when the 
ptroleum carriages were afterwards taken for a short run on the 
public road they did not appear to have the slightest effect what- 
ever towards frightening the horses. The road was crowded with 
vehicles of all descriptions, and I myself saw these automatic 
carriages going up and down several times without, as far as I 
could see, any one of the horses taking any notice whatever. I did 
observe as a very relevant and pertinent fact that the only horses 
I saw frightened were a pair in a carriage, which were naturally 
startled by a ‘‘ horseless carriage” travelling on a private iron 
roadway by an improved method of travelling which has engirdled 
the earth and peacefully revolutionised the habits of mankind. 
An engine passing over the railway bridge above the road did 
happen to startle these horses. 

But I venture to submit, Sir, that it is a significant fact that 
after public opinion having been asleep for so many years as to the 
benefits and ibilities of automatic public road carriages—as 
opposed to railroad carriages—the first trial of these automatic 
carriages on the revival of interest in this mode of locomotion 
should have taken place without apparently frightening any of 
the numbers of animals which were present, and for whose benefit 
& most stringent and prohibitive Act of Parliament was passed. 

I trust when the Act is repealed, stress will be laid on the fact 
that what is required in a noiselees carriage is that it should be 
comparatively noiseless, &c,, and not that it must necessarily 
weigh less than two tons, as proposed in the Bill recently intro- 
duced into Parliament. As regards the scientific point of view, 
mention is.made of the vibration which is set up on the engine 
being started, and which continues until it is stopped. This 

tion is esp ially noticeable when the carriage is stopped and 
the engine is “racing.” This I understand in later improvements 
is, or is to be remedied ; but it does not seem to have been pointed 
out in the reports that, owing to the engine only taking five 
minutes to restart, it is not necessary to let the vibration continue 
for long, as if the carriage is stopped for any length of time, it 
M5 be better to stop the engine itself, and afterwards restart 

The production of a noiseless and harmless automatic carriage 
Will doubtless be the work of a very short time. It can never 








detract from the beauty and charm of our almost universally 
beloved animal, the horse ; but in a multitude of ways, and for 
many purposes, the adoption of automatic ges riven bya 
fuel such as common petroleum, and obtainable throughout the 
world, has an enormous and at present ungrasped future before 


it. EpmunD H, Hopekrnson, 
8, Lancaster-gate, Hyde Park, W. 
O :tober 17th, 


[We have already called attention to the fact that at Tanbridge 
Wells horzes took no particular notice of the carriages —Ep. E ] 





METAL SLEEPERS. 


S1r,—Acscording to Mr. E. E, Russell Tratman’s last report to 
the United States Department of Agriculture, about 20 per cent. 
of the whole railway mileage of the world, excluding the United 
S:ates, and Canada, was in 1894 laid on metal, and the use of 
metal sleepers is being extended at an increasing rate. Mr. 
Tratman’s conclusions are strongly in favour of the use of steel 
sleepers in his own country, on account of economy as well as 
greater efficiency in comparison with wocd; and although the 
strictly conservative bias of our home railway management may for 
some time be proof against such an innovation, it is scarcely to be 
doubted that the change is within measurable distance. 

In 1881 the subject was very fully treated in a paper by Mr. 
Chas, Wood, and the discussion which followed at the Institution 
of Civil Engineers. At this time attention was to some extent 

d by the tentative adoption of Mr. Webb’s system by the 
London and North-Western Railway ; but since then the engineers 
of Eaglish railways have been content to watch the results obtained 
in that trial and abroad, and still preserve this cautious attitude. 

The delay has not been without advantage, for in the interval 
considerable knowledge has been gained, not only of the best 
form and dimensions of the sleepers, but of the nature and capa- 
bilities of steel, or ingot iron, which is of course the best material 
for their manufacture ; and also of the ballast most suitable for 
use with that material. Thus the insufficiency of the absurdly 
light sleepers at one time laid on the Continent, and the faulty 
design of the early Vautherin types, have become apparent ; the 
question of open or closed ends has been threshed out in practice ; 
and the corrosive effects of cinder ballast, and of the saline soil 
found in parts of India and South America, are now fully known. 
Without asserting that no further knowledge is to be gained by 
prolonged experience of existing methods, the time has surely 
arrived for turning to profitable account the large fund of practical 
information now available. 

Unfortunately for our home railways, that fand is incomplete in 
one respect, Whilst properly using the bull-headed section in 
cast iron chairs, they cannot obtain from continental practice the 
best and most economical method of attaching the same to steel 
sleepers. Even in India, where both the double-headed and 
Vignoles types are largely used, and metal sleepers are a necessity, 
the authorities have n too diffident, in the absence of conti- 
nental experience as a guide, to lay double-headed rails on steel 
cross sleepers, although they have adopted the latter wherever 
Vignoles rails are used. In the presence of that fact the weak- 
ness of the official plea of fostering a native industry in iron- 
founding as a defence for the continued use of the obsolete pots, 
and more recent Danham-Olpherts plates, is very apparent. The 
palpable reason for the persistent adherence to cast iron supports 
connected by tie-bara is that this course avoids the consideration 
of fastening a double-headed rail to the admittedly superior cross- 
sleeper, and, to put it brusquely, the difficulty is shirked. 

If, therefore, Eaglish companies have been waiting for India to 
do the pioneering for them in this direction, the event has been 
disappointing. In this country the only earnest endeavour to 
meet the case has been the trial of Mr. Webb’s system on the 
London and North-Western Railway, for the expedient of bolting 
ordinary chairs to steel sleepers, tried by the Midland, can hardly 
be considered a serious attempt to solve the question. Oa the 
London and North-Western Railway cinder ballast has been used, 
and, as might have been expected from continental experience, 
corrosion bas occurred, and many sleepers have consequently been 
broken. Bat apart from this, the permanent attachment of the 
chairs to the sleepers by riveting is so inconvenient an arrange- 
ment that the system could never have become general. That 
bolts and nuts—“ twin” or other—would be a source of endless 
trouble has been sufficiently demonstrated ; and thus the old diffi- 
culty of finding an efficient and economical fastening—which is the 
sole reasonable obstacle to the employment of metal cross sleepers 
with double-headed rails—remains very much as it stood fifteen 
years ago. 

To lead up to this conclusion without suggesting a remedy 
would be an anticlimax ; but the solution is, I think, at hand in 
a device which entirely dispenses with bolts and rivets, and yet 
affords a perfectly sound and firm attachment, which, at the 
same time, may be easily dismounted when required. This, which 
I have invented, is illustrated below, the chair being formed of 
two cast iron brackets A and B, each having a hooked lug passing 














through a slot in the sleeper, and the lug B® of bracket B passing 
within a gap in the end of bracket A—shown at A® on the 
—- <=. ~ veanaer Racx ~ ym = — hori- 
zyntally. parallel key or ing bar, N passes through slots in 
the sides of the sleeper, and between its top and the hook B®, The 
two brackete meet each other at inclined surfaces, as chown in the 
section and at A? on plan ; and it will be seen that when the rail 
is in place, and the key C driven home, the mutual reaction of 
these inclined surfaces presses down the bracket A firmly upon 
the sleeper top, since the br et B is prevented from risir g by its 





hook B* and the packing N. Toinsure this wedging action a slight 
clearance is allowed between the back of the lug B® and the end of 
the slot through which it passes. It is evident that as long as the 
key C is kept tight, all the parts are firmly fixed, and no hammer- 
ing, and consequent wearing at the slots, can cecur; but even 
with the key removed altogether the rail would be as well suap- 
ported as in a similar case with the ordinary chair and wood 
sleeper, since the interlocking of the brackets with each other and 
the sleeper retains everything in place. : 

When required, any fastening may be removed without dis- 
turbing adjacent ones by withdrawing the packing bar N, when 
the bracket B can be lifted out, and after it the bracket A also. 
For additional security the ends of the poling bar N should be 
bent dowa or clenched after it is inserted in place, which would 
of course entail cutting or straightening it before removal ; but 
this would be co seldom required, and so easily performed, that 
the trouble involved is not worth consideration. 

The use of this packing bar permits any eingle attachment, and 
of course any sleeper, to be removed and replaced without dis- 
turbing the rails, which is generally a matter of some importance ; 
but where this facility is not thought neceesary, the fastening can 
be still further simplified by omitting the —s bar N, a 
shortening the hook B® so that it shall engage with the sleeper top 
directly, in which case the device is reduced to two parts only, the 
irreducible minimum, 

I venture to think that there is here a practical solution of the 
difficulty referred to above, with as little departure from existing 
arrangements as possible, The essential features of the chair in 
present use are retained, the rail and key are unaltered, and the 
platelayers, whilst relieved from the duty of keeping spikes and 
trenails in order, have no new duties to perform. 

The importance of the subject induces me to seek the publicity 
of your columns, in the hope that attention may be generally 
drawn to it, not only with a view to facilitating the use of steel 
cross sleepers where bul!-headed rails are used, but also in aid of 
the substitution of rails of that type for the ee unsatis- 
factory Vignoles section, respecting which you kindly allowed me 
to express an opinion in your issue of the 11th inst. 

JAMES WHITESTONE. 

113, Q1een Victoria-street, October 18th, 





THE QUICK-ACTING BRAKE, 


Srr,— Your kindness in printing my letter last week, on page 
396, prompts me to go on, and as “ seeing is believing,” I cannot 
do better than advise your readers to do as I did, and call at the 
Westinghouse Brake Company’s office in York-road, King’s Croes, 
London—quite close to the north-east corner cf King’s Cross 
Station—where they will be shown an actual set of the quick- 
acting Westinghouse for a train of fifty coaches, having a length 
of over 1500ft. The attendant will show a quick fall force ‘‘ emer- 
gency” application, which will rather startle, as the apparatus 
works twice as fast as a Maxim gun and with abont as much noise 
and energy, or at the rate of twenty coaches a second, so that the 
last brake block is full on in under two and a-half seconds. 

The King of the Belgians was beingshown this same apparatus, and 
the Qaeen being near at hand, bis Majesty was asked to warn her 
of the combined rattle and crash made by the brakes going on 
with such force and rapidity, but refused, saying ‘‘Go on, the 
Queen of the Belgians is never frightened;” but all the same any- 
one who sees it will agree that her Majesty must have been well 
tested on that occasion. 

I had not time in my former letter to refer to the elaborate 
trials of this brake carried out in Belgium by the State before it 
was adopted for passenger and goods trains. A train of fifty 
covered goods wagons was used, and the official report is a most 
interesting document—the Westinghouse Company have sent me 
one—and clearly shows how they tried to find flaws in its action 
by mixing up trucks in any disorder, only “‘ piped ” but not braked 
with the others, loading some and not others, and by inserting at 
odd parts of the train vehicles fitted with the ordinary slow West- 
inghouse, and trying stops of every kind on every sort of gradient, 
and at all speeds. And yet nothing seemed to put the brake ont, 
and it always acted in the best poesible way. 

I have no interest in the subject except that I travel a good 
deal, and like to know I am above the best brake apparatus 

ible considering our modern fast, long trains, and our crowded 
fees. NorMAND D, MacDONALD. 

15, Abercromby-place, Ejinburgh. 

Ostober 21st, 





Sir,—I am pleased to observe that Mr, Norman D. Macdonald, 
page 396, continues to call attention to the inefficiency of brakes 
fitted to only four wheels of a six-wheeled vehicle, When we 
consider the vast speed at which both the East Coast and the 
West Coast trains run, it must be clear to any practical man 
that nothing short of the ‘‘quick-acting” brake fitted to every 
wheel in the train can be capable of controlling such trains. I also 
am of Mr, Macdonald’s opinion that the “quick-acting” brake should 
be in use throughout the whole journey, What possible object 
can there be in providing a quickly-acting brake north of Carlisle 
and of York, but a slowly-acting brake south of those points? It 
would certainly be less trouble to fit the engines for the S2otch 
express trains with air pumps, and so be able to work one brake on 
the whole journey, instead of, as now, having to fit all the vehicles 
with two brakes. CLEMENT E. STRETTON, 

Laicester, Ostober 22ad. 


TELEGRAPHING IN TUNNELS, 


Sin,—It is interesting to see how supposed electrical impossi- 
bilities recur to the imagination of the public, and even to jour- 
nalists, You quoted last week from the Boston Journal of 
Commerce a statement that it was found impracticable to send a 
telegraphic message through the Hoosac Tunnel, 44 miles, even by 
means of a well-insulated wire, apparently because of iron ore 
present in the rock, Now about forty-five years since the Sheffield 
and other local papers attributed the difficulty of signalling 
throngh the Woodland Tunnel—Sheffield and Manchester—to a 
similar cause, the supposed existence of iron ore, whereas, of 
course, the only reason was the bad insulation of the wires. I 
recollect the case well, as I had to spend several Saturday nights 
and Sundays in the tunnel, a little over three miles long, to put 
matters right. In that case,as in the Hoosac instance, the wires were 
eventually carried overland on poles, simply because this was 
cheaper than properly insulated wires through the tunnel. 

R. 8, CULLEY. 

Iaglenook, Weston-super-Mare, October 18th, 








CABLE TRAMWAYS FOR EDINBURGH.—Mr, W. N. Colam waited 
on the Lord Provcst’s Committee recently and explained a 
report he had submitted for converting the existing tramway lines 
to mechanical haulage, The matter was very carefully considered, 
and finally Mr. Colam received instructions to prepare his plans 
for the immediate equipment of twenty-four miles of track, and 
to prepare machinery with power to work eleven miles more of 
exteneions, 

Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Steff Engineer—W. T. Pam- 
phlett, to the Astrea, to date Nov. 5. Engineers—H. G. Andrews, 
to the Pembroke; Harry R. Batchelor, to the Wildfire; and 
Charles T. D. Greetham, to the Inflexible. Assistant-Engineers 
Percy G. Drake and Henry C. Amstey, to the Astrea, to date 
Nov. 5. Probationary Assistant Engineers—Edward P, Soper and 
Henry F. Smith, to the Victory. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 








AUSTRIA. —GEROLD AND Co., Vienna. 

FRANCE.—BoyvEav AND CuEvituet, Rue de la Banque, Paris, 

GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. TWIETMEYER, Leipsic. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome. 
Bocca FRERES, Turin. 
RUSSIA.—Cart RicKER, 1h, Nevsky Prospect, 8t. Petersburg. 
g, AFRICA.—R. A. THompson AND Co., 38, Loop-street, Capetown. 
J. ©. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 

AUSTRALIA.—R. A. THOMPSON anv Co., 180, Pitt-street, Sydney. 
862, Little Collins-st., Melbourne. 
7, Kung William-street, Adelaide. 
Bdward-street, Brisbane. 

CANADA.—MonTrREAL News Oo., 386, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA—InTERNATIONAL News Co., 83 and 85, 
Duane-street. New York. 
Susscription News Co., Chicago. 
Cc HINA.— acts ee anp WALSH, LpD., oo and Hong Kong. 


SINGAPORE.— —KeELiy AND Wass, Lo. 


' PUBLISHER'S NOTIOE. 


** With this week's number is is issued as a Supplement a Four-page| 
“Tracing of the Engines of the Hopper Barges used in the Construction 
of the Baltic and North Sea Canal. very copy as issued by the 
Publisher includes a copy of this Supplement, and subscribers are 
requested to notify the fact should they not receive it. Price 6d. 
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*,* In order to avoid trouble and confusion, we 8 © sees fe Oem 
corr ts that letters of inqui: ciirael te te puttin and intended 
for aus las dade ae in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
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"fore request ts to copies. 
*,* All letters intended for insertion in Toe Ewomrger, or containing 
tions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as @ proof of good faith. No notice 
whatever can be taken of y 
W. G. R.—Thearle’s treatise on ‘‘ Naval Architecture,” published by Collins, 
will supply what you want. 
.— You are mistaken in your calculation. 
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The expansion would be only 
about one-eighth of the amount you mention. 

No Break with a Goop Brake.—Your idea has been tried over and over 
again. It is impossible to produce a quick-acting brake that is operated by 
the momentum of the train. For one reason, as the train falls off in speed 
the brake action diminishes. 

0. C. (New Dorp, Staten Island) —The engines are non-condensing. Steam 
pressure, 90 lb.; revolutions, 90 per minute; indicated horse-power, 50. 
They are fully illustrated in detail in THE ENGINEER Sor September 9th 
and 16th, 1887. We believe they have given satisfaction. 

J. H.8—You will find what you want in almost any modern book on the 
materials used in engineering. 
Library. See “‘ Box on Strength of Materials ;” ‘* The Practical Engineers’ 
Hand-book,” by Hutton ; Clark's “ Rules, Tables, and Data.” 

CORRECTION, Page 386. , delete the last three lines of the third paragraph, 
referring to Fig. 12, which we have not considered it necessary to publish. 





WOLFRAM ORE. 
(To the Editor of The Engineer.) 
Srr,—I shall be glad to be put into communication with some indi- 
vidual or firm prepared to buy or to treat Wolfram-ore. 8. 
October 24th. 
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WALES AND THE LONDON WATER SCHEME. 


‘“‘ Wetsu water for the Welsh” is the cry with which 
the South Wales newspapers and some of the local 
authorities are endeavouring to foment an agitation 
against Mr. Binnie’s proposal to supply London from 
certain rivers in Wales. A similar cry, though not so 
vehement, was raised when Liverpool went to the 
Vyrnwy district, and Birmingham laid claim to the 
Elan and its tributary valleys. It was an obvious 
remark at the time that if Wales had ten times its exist- 
ing population it would not require and could not con- 
sume the bountiful supplies of the numerous rivers which 
are at present largely running to waste. The demand 
of ‘‘ Welsh water for the Welsh,” as the result showed, 
received little sympathy in Parliament, and all the signs 
indicate that, irrespective of the merits of the County 
Council’s project, the selfish policy the phrase expresses 
is more likely to excite resentment than attract support. 
The opposition to Mr. Binnie’s scheme originated and is 
centred in Glamorganshire, which at two, or perhaps 
three points it might ultimately affect. The late Lord 
Swansea, as chairman of the Glamorgan County Council, 
was the first to point out a “danger to Wales” in any 
attempt on the part of London to seek a new source of 
supply in the watersheds of the Principality. Lord 
Swansea, however, did not take up the dog-in-the-manger 
position which has been assumed by an ultra patriotic 
section of his successors. He was content to recommend 
the grouping of the water areas in South Wales with a 
view only to self-protection, and he urged a combination 
of County Councils for the purpose of procuring a Royal 
Commission to ascertain the extent and localities of the 
available unutilised sources of supply. These objects, 
indeed, are the ostensible aims of the Glamorgan County 
Council now; but they cannot be regarded as the primary 
aims, since that body appears already to have made up 
its mind to oppose the London Bill. 

It is too soon to say that Glamorganshire stands alone 
in the matter; but the known facts of the case make it 
clear that the neighbouring counties are either not of the 
same opinion as the leaders in the movement, or are sin- 
gularly apathetic to the interests which are said to be 
imperilled by Mr. Binnie’s plan. The counties of 
Brecon, Monmouth, and Carmarthen, Hereford and 
Shropshire being also suggested, were invited to join 
hands with Glamorgan; but at a recent meeting of 
the Water Committee of the latter shire it was stated 
that to those overtures no reply had been received, 
though it was intimated that Monmouthshire was 
taking action on its own account. The Glamorgan 
County Council resolved to make another effort, and 
as an inducement to its neighbours to resist what 
is called ‘‘a London encroachment,” it undertook to 
bear all the preliminary expenses, which seems rather 
hard on the Glamorganshire ratepayers, though that is a 
matter which concerns themselves alone. But there is 
some evidence that the opposition threatened by the 
Council is not approved of, or at least is not being 
actively supported, by the people of the county. The 
ouncil issued a circular to the Urban and Rural Boards 
asking if, in view of the London “encroachment,” they 
were prepared to take part in the formation of joint water 
districts. Out of thirty-two such Boards only seventeen 
replied, most of them in the affirmative, but a few declin- 
ing to join. This circumstance need not be interpreted to 
mean that the agitation is fictitious; it may imply rather 
that the bulk of the ratepayers and their representatives 
are indifferent; but we strongly suspect that the 
neutral attitude of a large proportion of the community 
represents a feeling that, so long as home wants are pro- 
vided for’ Wales will do well, as Mr. J. M. Howell, of 
Aberayron, remarked, to “reap whatever commercial 
benefits may follow from such a gigantic enterprise as a 
scheme to collect a sufficient store of water to supply 
London.” 

The question suggests itself in this connection 
whether Mr. Binnie’s plan would injuriously affect 
many or any of the great centres of population in 
Glamorganshire. The town of Cardiff, as has been pointed 
out in these columns, long 880, and with considerable 
foresight, made ample provision for a possible popula- 
tion of 250,000, or, in other words, for a continuance of 
its extraordinarily rapid rate of growth for thirty years 
to come. Should it at that distant date be found that 
the resources of the present watershed were inadequate, 
no doubt Cardiff would have reason to regret that it had 
not scheduled Llangorse Lake, in an adjoining valley, 
which Mr. Binnie proposes to make into his great storage 


that case, need not be placed in an inextricable dilemma. 
Alderman David Jones, Chairman of the Waterworks 
Committee, who looks unfavourably on the London 
project, would oppose it mainly to get easy terms for a 
supply from the London sources, if or when it was 
wanted. He says, very fairly, “‘I hold that when cities 
go to a distant part of the country for their water, they 
should be compelled to supply what water is needed to 
the localities to which the watershed naturally belongs, 
on the very easiest terms.” Swansea is the second largest 
town in this county. There no opposition to Mr. Binnie’s 
plans is contemplated, or has even been discussed by the 
local authority. Swansea is, in fact, exceptionally well 
supplied with three reservoirs, respectively of 805,000,000, 
127,000,000, and 80,000,000 gallons capacity, and works 
are now in progress, by tunnelling through the hills, for 
tapping the river Cray, a confluent of the Usk—is Mr. 
Binnie aware of this ?—and drawing from an area of four 
square miles a daily flow of 6,694,000 gallons, of which 
5,000,000 gallons will be available for town consumption. 
There is one district in Glamorganshire, and there is 
Llanelly in Carmarthenshire, which are perforce lookiag 
for their increased supplies to Mr. Binnie’s gathering 
ground. Llanelly has been discussing a scheme which, 
if it were carried out, would deprive the London County 
Council of the headwaters of the Towy, by constructing a 
huge reservoir near Vanog, capable of supplying Llan- 
dovery, Llandilo, the Swansea Valley on one side and 
Llanelly on the other. Llanelly, however, shudders at 
the enormous cost, and so far the undertaking exists in 
the imagination only. But it is different in the case of 


mining district the water supply is in private hands; it is 
of the most primitive kind; it is woefully inadequate, 
and water famines, with their consequent epidemics, are of 
frequent occurrence. This teeming region of upwards of 
100,000 souls would be bound to go northwards for a water 
supply of itsown. It would have to go further north than 
the Cardiff reservoirs at Cantreff or the Merthyr reservoirs 
at Pentwyn. It would probably plead that Llangorse 
Lake was the nearest and most natural source for the 
Rhondda Valley. But on a eurvey of the whole of 
Glamorganshire, Pontypridd and the neighbourhood 
appear to be alone in urgent need, or in raising the claim 
of right to oppose the London project in so far as it con- 
templated the absorption of the southerly watersheds in 
Breconshire. The cry of ‘‘ Welsh water for the Welsh,” 
therefore, bears a factious appearance when it is examined 
in the light of facts, and if the London Council had no 
more serious opposition to fear than that which is being 
organised on the ‘‘ Welsh water for Welshmen ” basis, its 
difficulties need not be many. It has yet to be shown 
that London needs Welsh water. 


THE RAILWAYS OF NEW SOUTH WALES. 


Tue history of the railways of New South Wales is a 
record of contention, trouble, mismanagement, and 
disaster. At various times for many years our readers 
have read in our columns statements of controversy and 
dispute—now about engines, then about permanent way ; 
rolling stock was denounced on one occasion, the sleepers 
and station accommodation on another. Happily, it may 
now be said that these are things of the past, and that 
they now possess only an historical interest. But, none 
the less to many it must be a perplexity and a wonder 
how it came about that some 2500 miles of railway should 
supply cause for so much quarrelling. Of course, it goes 
almost without saying, that the quarrel was largely a 
matter of politics. But the railway system of the 
colony is very peculiar, and has to be worked under 
special conditions. The conduct of traffic on it 
entailed serious difficulties, and beyond question 
many mistakes were made; but we do not think 
that much blame attaches to those who made them, 
simply because the work to be done was largely experi- 
mental. In 1888 Commissioners were appointed to work 
the whole system; Mr. E. M. G. Eddy is Chief Commis- 
sioner, his colleagues are Mr. W. M. Fehon and Mr. 
Charles Oliver. When they took office they found rather 
less than 2500 miles of railway—nearly all single line— 
and of these there were 631 miles with grades varying 
between 1 in 30 and1in 75. The curves were as abun- 
dant as the inclines, and as abnormal. A radius of but 10 
chains was considered nothing out of the way. Add to 
all this that the rails were weak, the ballasting insuffi- 
cient, and the viaducts and bridges for the most part of 
wood, and the difficulty of working a heavy traffic will 
be realised. Great locomotive power was needed, and 
that was almost prohibited by the state of the road. A 
long process of tinkering had been carried on for years; 
no one had the courage or the power to make radical 
changes. We do not intend even to glance at the history 
of the line in more detail. It is enough to say that at 
last, matters daily becoming worse, a deadlock was 
threatened. The difficulty was overcome by the appoint- 
ment of the Commissioners. Mr. Eddy is a masterful man 
of very great ability, and he soon wrought changes for 
the better. What these are may in part be gathered 
from his and his fellow Commissioners’ report for the 
year ending June 30th, 1895, a copy of which has just 
reached us. 

The first step taken by Mr. Eddy was the improvement 
of the permanent way. Unless the road is good, it is 
impossible to prevent waste of power and money. The 
demands of the public cannot be properly satisfied, and a 
daily risk of disaster is incurred. A faint idea of what 
had to be done and was done may be gathered from the 
statement that in the six years between November, 1888, 
and October, 1894, inclusive, 400 miles have been relaid 
at a cost of £422,000. There has been used 930,000 
tons of ballast, principally broken stone, and 720,000 iron 
bark sleepers of the highest class have taken the place 
of those destroyed by time or the white ants. 
bridges have been renewed and replaced by iron or brick 
structures. Numbers of inclines have been flattened, and 
the radius of hundreds of curves has been increased. 
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renovated, and is probably superior to those exist- 
ing in any other colony at the present moment; 
and the result of the improvement has been that 
£67,486 per annum has been saved in wages alone, the 
roads no longer requiring incessant repair. The cost of 
haulage has been greatly diminished, and a recent careful 
estimate shows that in the general expenses of working 
the traffic, quite independently of way and works, a 
saving of at least £100,000 a year has been effected. One 
source of economy has been that pilot and bank engines 
have been rendered nearly unnecessary, partly by the 
improvement of the road, partly by the adoption of a 
special type of engine. Longer trains are hauled, and 
fewer of them—a most important matter on single lines. 
In the current year, for instance, the saving in engine 
mileage, as compared with 1888, has been 900,000. 

In another impression we shall have something to sa 
in detail concerning the locomotives and rolling sok 
favoured by Mr. Eddy and his fellow Commissioners. So 
much has been said, however, about the relative merits 
of English and American locomotives in New South 
Wales, that the subject will bear reiteration. When the 
improved permanent way justified the use of yet more 
powerful engines than any used before, Mr. Eddy had 
three designs prepared, from which engines have been 
built. The first of these is Class A, designed in 1890, 
for express and mail traffic. We can realise the character 
of the road when we see that this is really an enormous 
six-coupled ten-wheeled engine; the coupled wheels only 
5ft. in diameter ; the outside cylinders 20in. in diameter 
by 26in. stroke. The boiler has 1916 square feet 
of heating surface and 27 square feet of grate, and 
the total weight of engine and tender is 88 tons. 
But the engine, huge as it is, is eclipsed by Class B, 
an American consolidation goods engine, with eight 
coupled drivers, 4ft. 3in. in diameter, and a two-wheeled 
bogie. This monstrous “ caterpillar,” with extended 
smoke-box, 32 square feet of grate area, and 1967 square 
feet of heating surface, has cylinders 2lin. in diameter, 
and 26in. stroke. Its tractive effortis, therefore, 224 lb. 
per pound of effective cylinder pressure, or assuming 
this to be 100 1b., the boiler pressure being 160 lb., we 
have a hauling effort of 10 tons. But Mr. Eddy thinks 
that he can get still better results, and last year he 
designed an engine which combines the best features of 
the English and American systems. This has 2lin. 
cylinders, 26in. stroke, and eight- coupled wheels 4ft. 3in. in 
diameter, and a leading ‘‘ pony ’’ bogie with two wheels. 
It has an enormous boiler, 2211 square feet of heating 
surface, or about twice as much as that of a normal 
English goods engine, and nearly 30 square feet of grate. 
The tender carries 3650 gallons, and six tons of coal, and 
the weight of the whole is 103 tons 15 cwt. We venture 
to think that this is the most powerful locomotive ever 
constructed, and we say this while bearing in mind the 
enormous engines which have been used on some of the 
European and American railways. 

The use of locomotives of such extreme power has 
rendered the working of the steep grades, with very heavy 
trains, a matter of ease. But we do not think that the 
gentlemen who continually urge on engineers in this 
country the desirability of greatly augmenting the weight 
of goods trains, will find much assistance for their argu- 
ments in Mr. Eddy’s practice. The New South Wales 
railways present great difficulties in working. The 
inclines and curves are so sharp that there is no high-speed 
work, either for goods or passengers. We gather that the 
maximum speed of express trains does not, under any cir- 
cumstances, exceed thirty-five miles an hour; and we can 
well understand that it would never do to send an engine 
with six-coupled 5ft. drivers thundering down inclines of 
1 in 40 or 50, abounding in sharp curves, at 60 miles 
an hour. The lines have to be worked on the slow and 
sure system, and the heaviest work done seems to consist 
in hauling goods trains of about 500 tons, which the con- 
solidation engine can take up inclines of 1 in 75 at 12 
or 14 miles an hour. It haulsa train of 350 tons up 1 in 
40 at 10 miles an hour. We can imagine what the noise 
of the exhaust is when the engine is thus employed. 

There is a most instructive little bit in the report, on 
what Mr. Eddy terms pastoral railways, which we com- 
mend to the apostles of light narrow gauge lines in this 
country. It is too long to quote here, we shall, however, 
give it, with the more interesting portion of the reports, in 
an early impression. 





Los 
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MR, BAINBRIDGE AND THE MINERS. 


THE miners’ leaders have promptly given their reply to 
the address of Mr. Bainbridge referred to in THE ENGINEER 
last week. The wide interest taken in the topics touched upon 
by Mr. Bainbridge at Chesterfield is evidenced by the fact 
that within a few days from his address being given, the 
official representatives of the miners of Yorkshire, Derbyshire, 
and Nottinghamshire have each directly and distinctly 
replied to it, Mr. E. Cowey, President of the Yorkshire 
Miners’ Association, suggests that Mr. Bainbridge’s speech 
should be reprinted and scattered broadcast throughout 
Durham and Northumberland. His idea is that it would 
stimulate the men of the North to follow the example of the 
men of the Midlands, as Mr. Bainbridge’s 2— ‘* proved 
that the Federation have kept wages up in the Midlands 30 
per cent., while those in the North had gone down and down.” 
Mr. W. E. Harvey, speaking for the Derbyshire miners, 
traverses the whole of Mr. Bainbridge’s figures, and further 
opposes him out and out in regard to the condition of the coal 
trade. If that business was really leaving England, Mr. 
Harvey wants to know how it was that last year more coal 
was sent out of the country than has ever been done in the 
history of the trade. He points out that in 1894 there were 
exported 42,362,215 tons of coal, or an increase of close upon 
3,000,000 tons. Mr. Bainbridge himself was buying every 
acre of coal he could lay his hands on, and that showed he 
had hope for the future. Mr. Haslam, who is also an 


agent for Derbyshire, admits that if the Midland miners 
had accepted lower wages they would have had more 
work, and he does not deny that the Midland coal- 
owners have been somewhat handicapped in the mar- 


suffered from was over-production, and this is constantly 
increasing. The result, as has been pointed out in THE 
ENGINEER, was to crush out the lesser pits, a policy which 
Mr. Haslam denounces as‘ cruelandinhuman.” Mr. Bailey, 
representing the Nottingham miners, takes a similar view. 
The important points in all these speeches are plain. The 
mineowners say that they cannot continue paying the present 
rate of wages, and the reply of the miners, through their 
representatives, is, ‘‘ We will not submit to any reduction.” 
As for the “cruel and inhuman policy ” of crushing out the 
small colliery concerns, the attitude of the miners’ representa- 
tives is not without blame in the matter. It is entirely 
owing to the high cost of production, which will yet be higher 
if eight hours a day were made compulsory, that the 
large collieries get larger still, the idea being to spread the 
cost of production over & great output so as to make it pro- 
portionately less on each ton. There is only one way of 
keeping the small producer in coal and other industries alive. 
That is by enabling him to put his product on the market at 
® price which the market will pay, but with modern restric- 
tions and conditions of working he is unable to do this, and the 
business every day steadily accumulates in the hands of the 
great colliery companies, who send their thousands of tons 
daily to bank, and can keep their concernssteadily going with 
the standing and other charges of the pit distributed over 
& very large tonnage. There are still some nine months of 
the Rosebery arrangement to go, and in the meantime 
there is leisure for the steam to blow off. At present, how- 
ever, the conditions do not point to peace, and although 
miners’ leaders may speak out now in order to deter 
the mineowners from any attempt to force wages 
reductions, it is possible that they may themselves be 
prepared to recommend a temperate course of action. One 
thing they may be assured of, and it is this: The country 
will not again submit, with the patient equanimity displayed 
in 1893, to see commerce dislocated and incalculable damage 
done without demanding to know, and that very explicitly, 
the reason why. There is need at present for a calm and 
moderate statement of the whole situation. If the arrange- 
ment come to at the Conciliation Board was simply a truce 
for two years it was certainly “boomed” far beyond its 
consequence, and these two years have been very unprofit- 
ably spent, if they have not brought both mineowners and 
miners to clear conception of harmoniously working the 
great industry in their hands, as well as of the still greater 
responsibility they owe to the nation at large. 


THE ROBERT-BESSEMER PROCESS, 


THE results of experiments that have lately been made in 
the production of steel castings by the Robert-Bessemer 
process, and a comparison of these with other results 
obtained by the ordinary Bessemer process, may form a con- 
tribution to steel-castings literature which may be useful to 
engineers. The experimenters believe that the Robert- 
Bessemer process, although probably not destined to play a 
great part in the commercial manufacture of steel castings 
in the future, has yet a number of advantages over other 
processes for engineers and others desiring to make a limited 
quantity of castings for their own use. The tuyeres in the 
Robert-Bessemer converter, being placed laterally near the 
top of the bath, instead of at the bottom of the vessel, as in 
the ordinary Bessemer converter, make the use of a much 
less powerful blowing engine practicable, which means a 
decrease, not only in first cost, but in upkeep. Then the 
cost of ramming the bottoms, putting them on to the body 
of the converter, and taking them off, is also done away 
with, as well as the plant for drying them, The repaira to 
the converter do not amount to any more than is required 
on the Bessemer converter if care is taken to place the 
tuyeres correctly when they are rammed in. The foregoing 
advantages are, it is considered, offset to some small extent 
by an alleged higher waste of iron in the Robert-Bessemer 
process through oxidation, which waste is put at 18 to 20 per 
cent, as compared with 15 per cent. in the Bessemer method. 
The reason for this is asserted to be that, owing to the location 
of the tuyeres, the blast comes in contact with only a small 
portion of the bath at one time, and the carbon, silicon, and 
manganese not being present in sufficient quantities to fully 
satisfy the oxygen, the iron itself is next attacked. But this 
is to some extent compensated for by the fact that the oxides 
formed are immediately taken up in the slag, and do not 
become intermixed with the bath. It must not be forgotten, 
however, that various attempts at what may be termed 
surface blowing have been made before, and have always given 
unsatisfactory results. It remains to be seen whether M. 
Robert has really overcome the difficulties and objections 
which stand in the way and prevent the production of a 
uniform and trustworthy material ; butit must be mentioned 
that the process has been in use in a well-known Sheffisld 
works for more than & year. 








LITERATURE. 


The Gold Mines of the Rand. By ¥. H. Hatcn and J. A. 
Cuatmers. Large 8vo, pp. 295, with maps, plans, and 
illustrations. “London: Macmillan and Co. 1895. 


In this volume the authors, who have for some years 
been engaged in geological and prospecting explorations 
in South Africa, have brought together a large body of 
information concerning the gold mining industry of the 
Transvaal, its present condition and future prospects. 
Although the working of mines on an extended scale in 
the neighbourhood of Johannesburg is only of compara. 
tively recent date, the phenomenally rapid development 
of that district has attracted the attention of so many 
observers that the literature of the subject is already 
considerable, and the general conditions of the occur- 
rence and distribution of gold in the quartz conglomerate, 
or “banket,”’ will no doubt be familiar to most of our 
readers. There is therefore little of novelty to be noted 
in this volume, whose value lies mainly in the increased 
information as to the form and position of the strata 
which has been gained from the extension of the 
mines in depth. This is given in a series of com- 
parative sections, which show that there is generally 
a decrease in the dip of the strata in depth, so that 
the deposits may be looked for within workable depth 
below the surface over a larger area than has been con- 
sidered probable by previous investigators, such as Berg- 
rath Schmeisser and Mr. Hamilton Smith. The most 
important of these deep explorations seems to be the 
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the outcrop, which has intersected the main r 

depth of 2400ft. ‘The farthest point reached im cores 
mining is in the Geldenhuis Deep, where the main incline 
has been extended to a depth of 473ft. beyond a vertical 
shaft of 583ft., or a distance of 2200ft. from the outcrop 
where the two beds worked, known as the Main Reef 
and Main Reef Leader, occur under conditions which are 
fairly comparable to those at the surface, allowance bein 

made for the essentially variable habit of deposits of this 
character. This mine is being laid out on a large scale, 
nearly two miles of levels having been driven in readi. 
ness for the production of ore on the completion of the 
stamp-mill of 200 heads; one half of these are expected 
to be at work in the present month—October, 1895, 
According to a table contained on pages 108-9, there are 
26 Deep Level Properties in progress of development 
upon which 38 vertical shafts are to be put down to 
depths varying from 850ft. to 2500ft. The controlling 
power in these properties, which cover about 15 square 
miles, is almost entirely vested in the hands of either the 
Rand Mines, Limited, or the Consolidated Gold Fields of 
South Africa. The average extent of the holding of in. 
dividual companies is about 300 acres, which seems small 
if the estimated cost of developing such mines given by 
the authors, namely, from £350,000 to £750,000, is cor- 
rect. Only those of smaller depths—below 1500ft.—are 
expected to be returning ore before the end of 1897, and 
until the results of such trials are ascertained it seems 
unprofitable to speculate as to those to be obtained at 
4000ft. or greater depths. 

The chapter on Mining Practice contains much detail 
on the methods of working of the deposits, which have 
been considerably modified with advancing experience. 
Thus, at first it was customary to sink vertical shafts 
and open out by cross cuts at regular intervals, but 
the flattening of the beds in depth has led to the general 
substitution of inclines either on or near to the deposit, and 
even in deep levels the shaft is turned away from the 
vertical as soon as the reef is struck. In the head gears 
massive structures of timber seem to be preferred to the 
iron pit frames used in older mining countries. Most of 
the winding seems to be done by geared engines at a low 
speed, with self-tipping skips, but the information upon 
this point is rather vague. The equipment of deep mines 
is dealt with in a special chapter by Mr. L. J. Seymour, 
who advocates the use of Riedler engines, driven by 
electricity, as most suitable for pumping from great 
depths. There is also an interesting notice of the 
Whiting system of winding adopted in a sinking 
plant at the Calumet and Hecla mines in Michi- 
gan, which is an adaptation of the round - about 
system of cable tramway traction to vertical hoisting. 
This has proved so successful that the permanent wind- 
ing engines are t> be constructed on the same system. 
They have guide drums of 18ft. in diameter, and are 
intended to raise a load of 10 tons at the rate of 60 
miles an hour, the shaft being nearly a mile long. 

About one-fifth of the volume is devoted to the subject of 
the reduction or metallurgical treatment of the ore, which 
is conducted on generally similar principles in most of the 
mines, the rough stuff being passed through rock breakers, 
hand picked and- crushed under stamps, the gold being 
extracted in three stages, namely, by battery and surface- 
plate amalgamation, extraction by chlorine from the 
coarser pyritic material saved on frue vanners, and lixi- 
viation by potassium cyanide, which is applied to all the 
tailings of the stamping mills, except the finest material 
or slimes, which are impervious to water when packed, 
and carry away about 2 dwts. per ton of the contained 
gold. The great simplicity of the cyanide extraction 
process has led to its being universally adopted, and in 
some instances it has been applied to the treatment of 
low produce ore directly with a fair measure of success. 
This, however, seems to be only suitable to weathered 
material, such as the ore got near the surface ; but there 
seems to be a tendency towards abandoning the use of 
concentrating machines between the batteries and the 
cyanide vats. Upon this, however, as upon the question 
of dry crushing and other proposed modifications, there 
appears to be a most healthy diversity of opinion, judging 
from the answers to a series of questions which the authors 
have addressed to several prominent experts in the district. 
These are contained in Chapter IX., which is, perhaps, 
the most interesting part of the volume. The last three 
chapters are mainly devoted to economic and financial 
questions, and considerations as to the possibilities of 
reductions in working cost, which it is considered may be 
effected under the three following heads :—(1) Reduced 
price of dynamite, by the reduction of the present import 
duty which is expected from advanced and improved 
Statecraft in the Transvaal in the course of time. (2) 
Reduction in the price of fuel, say, from 18s. to 14s. per 
ton, by improvement in communications and reduction of 
colliery wages. (3) Reduction in native miners’ wages 
from 603. to a possible 403. per month. As this is to be 
effected in the face of a continuously increasing demand for 
labour, the number of stamps now at work, 2642, being pro- 
phetically increased to 8000 in five years time, it would 
seem that the habit of relegating political economy to 
Saturn is not confined to Ireland. 

As a final result of their inquiries, the authors think 
that they may safely forecast a production from the 
Witwatersrand generally within the next half century of 
upwards of £700,000,000 in value, of which in all proba- 
bility £200,000,000 will be clear profit. This would, no 
doubt, be extremely satisfactory could we share in the 
district as a whole; but as that is impossible, it is neces- 
sary to make a selection, and as a guide in this direction 
the advice of the authors is as follows :— 

“The purchase value of deep level claims depends 
upon the amount of risk that the purchaser is satisfied 
to take, and this risk grows with the distance from 
the proved ground near the outcrop of the reef. Thus, 
we can fix a line at such a distance from the outcrop that 
the value in the light of probable dividends is reduced to 





nil. Between this line of no value and the line of maxi- 
mum value, as represented by the outcrop properties, it 
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is possible to construct a curve showing the variation in 
units of value. Such a curve must be constructed so as 
to show @ rapid increase in value at first, as we pass from 
depths at which physical causes may prevent profitable 
working to depths where working costs are likely to be 
normal; then comes a straight portion of the curve, 
where the increase in value is quite gradual; finally, 
another upward sweep as we approach the outcrop mines, 
where the value is absolutely a known quantity.” 

The value of these remarks, like those of the immortal 
Captain Bunsby, lies in their application, and supposing 
our readers to possess this power of application, we offer 
them as a@ pilot through the tortuous mazes of the 
‘‘ Kaffir Circus,” where such a guide seems at the present 
moment to be much wanted. 


A Text-bcok of Applied Mechanics. By ANDREW JAMIESON. 
Griffin and Co., London. 1895. 


To review in the ordinary sense of the word a book of 
this nature would seem to be an almost profitless task. 
Were we to reproduce in full the synoptic headings of 
the nineteen chapters or lectures which make up this 
volume, and to add a word of approval or dis- 
approval to each, we should probably convey to our 
readers’ minds in a very short space a fair notion of the 
book before us. Professor Jamieson’s lessons in applied 
mechanics are not very different from anyone else’s 
lessons in applied mechanics. They are a little clearer 
than some, perhaps, and more consistent to a method 
than most; Dut on the whole only the same ground is 
covered and only the same end attained. In fact, we 
might dismiss the work at once with some pithy com- 
mendation which would at once serve our turn and gratify 
the publisher and author. But there is another way of 
regarding a book. Having admitted that the author 
reaches the goal he aims at, we may ask the question 
is the goal the one of all that is worth attaining? 
And to this question in this case we reply in a 
qualified negative. Professor Jamieson, we consider, 
does not always aim at the most desirable point. To 
do him full justice we will quote the opening sentences 
of his preface. ‘This text-book,” they run, “has been 
expressly written for second and third-year students of 
applied mechanics. . . . It covers the Advanced 
Stage of the Science and Art Departments Examinations, 
and treats on many points demanded by the Honours 
Section.” We cannot consider this a desirable point, 
and if this work went no further we should waste no 
words overit. Fortunately Professor Jamieson’s teaching 
is too broad to be constrained by the short tether of the 
Science and Art Department. 

Shall we shock all the professors and a great number of 
students if we suggest that a very excellent criterion of 
the worth of a book is its acceptance or rejection by 
practical engineers ?- Wasit Professor Kennedy who said 
that it was only when he had given up teaching that he 
found out what he ought to have taught? We showed 
our copy of this latest applied mechanics to an able 
mechanical engineer and designer, one entrusted with 
some of the most important work in a high-class firm, 
the other day. He ran his fingers down several pages 
of formule, and with the observation, “ too much of 
this sort of thing,” closed the book. The average 
engineer is not a good mathematician; he fights shy 
of many figures. He prefers to reason with his 
pencil, scale, and compasses. He will prove with a 
few strokes of chalk on a brick wall a proposition to 
which the professor devotes a chapter of figures. Pages 
of mathematival proof, for example, will not convince him 
that the pressure at all points in the interior of a boiler is 
equal, nearly so well as the simple consideration that if it 
was greater at any one place the boiler would move in 
the direction of that place. Or again, he convinces him- 
self of the efficiency of the winch by saying so many 
foot-pounds are exerted on the handle, the hook goes 
through less feet, therefore it must do greater pounds. 
The reasoning is crude, but it is short and very con- 
vincing. It must not be supposed from this that we 
disapprove of figures altogether in a text-book ; we think 
suatlieaneniend excursions are very useful educationally, 
but at the same time we think a most practical and con- 
vincing book on applied mechanics might be written with 
the help of very few figures—see, for example, Professor 
Perry's ‘‘ Mechanics.” For a clear yet comprehensive 
grasp of a problem it is necessary to be able to express 
one’s thoughts in words. Symbols do not suffice. The 
algebraical z is only z, and nothing more, until we 
attach a definite value to it. 

Perhaps the one question in applied mechanics which 
requires the most careful handling is that of friction. It 
would be impossible to say how many designs of 
machinery which otherwise seemed perfect have in 
practice been found useless because sufficient attention 
has not been paid to the element of friction occurring in 
them. Take alone rotary steam engines, and it will be 
found that 50 per cent. at least have failed from this 
cause. Bearing this in mind, we feel that Professor 
Jamieson has done right in devoting a large section of 
this volume to the study of friction, as appearing 
adversely and advantageously in machinery. His treat- 
ment of this matter is more eomprehensive and thorough 
than in any students’ text-book that has yet come to our 
notice. Four lectures out of the nineteen are devoted 
exclusively to the study of the effects of friction, and as 
they embrace the latest investigation of the Committee 
on Friction appointed by the Institute of Mechanical 
Engineers, and also matter from the contemporary 
Press, their value both to the student and the prac- 
tical engineer may be rated very highly. To one 
section of the subject, however, sufficient weight has 
not been given. It is that of screws, and general 
screw gearing. There occur also in this same connec- 
tion one or two observations calculated to mislead the 
unwary student; as, for example, this, ‘‘ For the maxi- 
mum efficiency in the case of a screw, the best pitch angle 
is 45deg. nearly” —page 188—and, “If the pitch angle 





be greater than 45 deg. it will be possible to reverse the 
action of the screw;” thatisto say, pressure on the nut will 
cause the screw to revolve. Now, in practice it is found 
that the best results all round are got with a pitch angle of 
20 deg. or thereabouts, and that a screw will reverse under 
certain conditions, as in a worm-wheel, at a very much less 
angle than 45 deg. In fact, this whole matter of screw- 
gearing is much too tersely treated for a subject of such 
importance ; a square screw thread is alone considered, 
for example, and thus the wedge action of angular threads 
is left altogether out of account. A long chapter might 
have been profitably devoted to worms and worm-wheels 
and their congeners, but they are despatched in quite a 
few sentences. Then, too much attention is paid to the 
shape of the teeth of wheels. The investigation is 
doubtless interesting, but as there are many specialised 
books on the subject, and as it is not usual to enter into 
elaborate calculations on the teeth of wheels, the rule 
being to make them beyond suspicion in regard to 
strength, with the curves of the teeth struck to radii of 
circles, several chapters of calculations seem a task of 
supererogation. We have only one other serious 
fault to find, and that is with the author’s definitions. 
We consider it a matter of regret that antiquated and 
erroneous or incomplete definitions should find place in a 
book that is, on most other points, very excellent. It 
may interest our readers to know that Professor Jamieson 
is bringing out a second volume as a sequel to this, and 
it is to treat of Motion and Energy, Strength of 
Materials, Graphic Statics, and Hydraulics and Hydraulic 
Machinery. 





BOOKS RECEIVED. 
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bridge: At the University Press, London: C. J. Clay and Sons. 
1895. Price 103. 

Machine Construction and Drawing. Key to Examinations of 
Science and Art Department. Subject II., Advanced. By Henry 
Adams, M. Inst.C.E, M. Inst, M.E., &c, London: Chapman 
and Hall, Limited. 1895, 

Stand Pipe Accidents and Failures in the United States, with a 
Discussion of Current Practice in Specification for Waterworks’ Stand- 
pipes. By W. D. Pence, C.E. New York: Engineering News 
Pablishing Company. 1895. Price 1 dol. 

Gauges at a Glance. By Thomas Taylor, Liverpool. Containing 
all the Principal Gauges of the Different Metals, Tin-plate Sab- 
stances, &c, &:, London: E. and F. N. Spon. Liverpool: Dans- 
ford and Son. 1895, Price 32, cloth; 2s, 6d, paper.—This isa very 
useful compilation, as it does give ‘‘at a glance” the gauge, par- 
ticulars, and weights of iron, tin, steel, copper, lead, and zinc. It 
also gives some useful information and explanations concerning 
gauges generally, and a handy ssalection of metrical and other 
tables of equivalent measures, weights, and moneys. 

Potts’ Mining Register and Directory for the Coal and Ironstone 
Trades of Great Britain and Ireland, Seventh Elition. Price 
10s. 6d. poet free. North Shields: W. J. Potts, Atlas Works.— 
The present is the seventh annual issue of this useful professional 
Directory, which has been improved by the enlargement of the 
Directory of Mining Engineers in the United Kingdom, other than 
those who ara officially reported as Owners and Manages of Minee 
in the County Lists. The publisher is desirous of receiving 
authentic additions to this list for gratuitous insertion in the next 
edition. For this purpose a form is supplied in the introduction. 
Another usefal feature is the introduction of the telegraphic 
addresses of the coal fitters at the principal _ and of the 
mechanical managers at most of the collieries. The different coal- 
fields are illustrated by maps, most of which are reduced from the 
maps of the Geological Survey. These are good of their kind, 
bat some are rather antiquated. This is especially the case with 
the South Wales and Midland basins, he latter would be 
improved if mora of the deep sinki through the New Red 
strata were indicated. In the South Staffordshire map Sandwell 
Park Colliery is shown, but not Hamstead. 


The Practical Mg or Pocket Book and Diary, 1896, Edited by 
Wm. H. Fowler. Leather, gilt, &., 1s. 6d. net.; cloth, 1s. net. 
Manchester : Technical Pablishing Company, Limited. — There 
are so many pocket-books for engineers’ use that one of modern 
— has some difficulty in finding a place. The book before us 
differs in many respects from others in that it contains special in- 
formation and departs from the well-worn grooves, There is, 
therefore, a reason for — it, and, as it appears to be 
accurate in what it gives, for expecting its succes3, It would be even 
more useful were references frequently given to sources of more 
complete information on many of the subjects with which it deals, 
generally at sufficient length, but not always. A few more 
diagrams are desirable, and some descriptions, if required at all in 
a pocket-book, should be given at more length. This is the case, 
for inst , With friction-brake dynamometers, A useful part of 
this new edition is that relating to gas and oil engines, but a few 
more diagrams would here have been ussful to show some of the 
essential parts and essential differences, and some figures relating 
to consumption other than thoze of the last year’s Royal Agricul- 
tural Society’s trials would have been more accurate. The electric 
part will be found useful and well chozen, but the diary is too small 
for anyone ; a space of 3in. by gin. for each day is of very little use, 
It might be easily doubled or trebled by reducing the siz3 or num- 
ber of the advertisements, and these would be more often ssen if 
the pocket-book could be used as a diary, 











THE CRISIS IN THE SHIPBUILDING TRADE. 


Tue Conference suggested by the Joint Committee of 
Glasgow, Greenock and Belfast Engineering Employers, 
through their secretary, Mr. Biggart, of Glasgow, referred 
to at the close of our last week’s statement, was arranged 
for after some negotiations by wire, with the executive of 
the Amalgamated Society of Engineers, London. Agree- 
ment, however, even in this preliminary matter, was not 
arrived at until mutual concessions had been made, 
which, though of little essential importance, are yet 
worth recording as showing the spirit by which the two 
main parties to the dispute are actuated. The place of 
conference suggested in Mr. Biggart’s letter of 16th inst. 








was Glasgow, and the date the 18th inst. Replying to 
this, Mr. John Anderson the general secretary to the 
executive of the Engineers’ Amalgamated Society, de- 
clined on behalf of that body to attend a Conference in 
Glasgow with the masters of Belfast and the Clyde, and 
requested that the Joint Committee of the Federated 
Employers should meet the local Committee. 

The Conference representatives are, for the em- 
ployers :—Messrs. Andrew P. Henderson, of Messrs. 
D. and W. Henderson, Partick; P. J. Caird, of Caird and 
Co., Greenock; Kobert S. Scott, of Scott and Co., 
Greenock; William Smith, of A. and W. Smith, 
Glasgow; Geo. S. Clarke, of Workman, Clarke and Co., 
Belfast; and W. H. Wilson, of Harland and Wolff, 
Belfast. For the workmen:—Messrs. Anderson, general 
secretary Amalgamated Society of Engineers; Sillicks, 
president of the Executive Council; Rise, organising 
delegate, Belfast; Potter, district secretary, Belfast; 
Johnstone, chairman district committee, Clyde; and 
Ferguson, organising secretary of the society, Clyde. 

Mr. Robert Scott, Greenock, occupied the chair, and 
the deliberations up till about five in the afternoon were 
mostly, if not wholly, concerned with the rates of wages 
of the Clyde engineers, the Belfast trouble not having 
been squarely faced at all. From all that can be gathered 
authoritatively it would seem as if the workmen’s repre- 
sentatives were availing themselves of the opportunity to 
maintain a firm stand for thegeneral advance of the wages of 
both Clyde and Belfast men, if not for an insistance on the 
minimum wage question which the Clyde men had virtu- 
ally meanwhile resisted. If this should prove to be the 
turn which the discussion has taken there is little hope 
of much good resulting from the Carlisle Conference. 
The fact, at least, of the time of the Conference having 
been so largely taken up discussing the Clyde aspect of 
the wages dispute does not fit in with the expressed 
desire of the workmen's London executive to disregard 
the Clyde in the efforts at a settlement regarding Belfast. 
Glasgow and Greenock employers, though strongly averse 
to a minimum standard—whether that standard be the 
Belfast one, the Clyde or the London one—have so far 
waived their objections as to offer to make the wage for 
the Clyde district 7d. per hour, as at present ruling in 
Belfast. Glasgow workmen in the whole circumstances, 
therefore, stand to win in some measure, and it is diffi- 
cult to understand why the deliberations of the Con- 
ference have not been directly and for most part cen- 
tralised round the regulating and more pressing position 
at Belfast, unless, indeed, the uncompromising attitude 
of the employers of that centre has forced them into the 
currents of the Clyde wages position. Be this as it may, 
if the workmen’s representatives have been insisting on 
the Glasgow engineers’ wages being brought up to Belfast 
level of 7d. per hour as its minimum wage, there seems 
no likelihood whatever of the masters wavering in their 
determination to hold by the arrangement already 
virtually come to on the Clyde—viz., a farthing advance 
to those paid below 7d., with a time agreement as to 
future advance or reduction. The deliberations still con- 
tinuing, it is, of course, impossible to speak positively at. 
the moment; but it would seem as if little satisfactory 
outcome promised to flow from the Conference, and that 
in this event, the extremely distressing, not to say dis- 
astrous, calamity of a general lock-out and forced cessa- 
tion of all work will not be averted. The very latest 
report is that, after full consideration, the Joint Committee 
of employers gave the following decision as regards the 
Clyde district :—‘‘ That the offer of the Glasgow district 
employers be confirmed, subject to mutual adjustment of 
the condition already stipulated—namely, that any sub- 
sequent alteration be subject to certain notice on either 
side.” The offer referred to, it will be understood, was to 
increase the wages of all engineers on the Clyde in receipt 
of less than 7d. per hour by a farthing an hour, on con- 
dition that the rate so fixed should stand for six 
months, and that two months’ notice of future pro- 
posed changes should be given by either side. With 
regard to Belfast, the Joint Committee passed resolu- 
tions that any advance at Belfast is entirely un- 
warranted in the present state of trade; that while 
no present advance can be made in Belfast, the Joint 
Committee are prepared to recommend that, provided the 
men now on strike return to work within one week of 
this date, on the 2nd of March next an advance of one 
farthing per hour be conceded to fitters, finishers, platers, 
borers, and slotters in the shops of associated employers 
of Belfast and the Clyde if the state of trade then war- 
rants it, and on condition that any change in wages shall 
remain in force for six months, any subsequent alteration 
to be subject to two months’ notice. These resolutions 
are to be submitted to members of the Amalgamated 
Society of Engineers in the districts affected, and the 
executive council in whatever action it may take up will 
be guided by their decision. This result of the Conference, 
though not securing the immediate termination of the 
strike, apparently opens up the way for this and for a 
general pacific settlement of the crisis. 

The actual position of afiairs at Belfast—which this 
Conference, it was hoped, would speedily remedy—is one 
of almost entire collapse in the engineering and ship- 
building activity. At Messrs. Harland and Wolff's esta- 
blishment the number of men out of their own accord, or 
discharged because the firm is unable to keep them 
longer in employment on account of the strike, is over. 
4000, while including Messrs. Workman, Clarke and Co., 
and the other large works, it is estimated that there are 
between 7000 and 8000 men idle. Apart from engineers, 
they include joiners, carpenters, cabinet:makers, smiths, 
platers, riveters, caulkers, riggers, labourers, drillers, 
painters, &¢. Every department of trade is practically 
paralysed, and each succeeding day will see a deplorable 
extension of the evil results of the struggle. A large 
proportion of the men, it must be borne in mind, are not 
locked out in the proper sense of that term, but are 
simply suspended because of the impracticability of 
carrying on the work at which they are engaged to a 
further stage without the assistance of the strikers. 
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LAUNCH OF H.M.S. VICTORIOUS. 





THE early hours of last Saturday morning found many of | 
the shipwrights employed at the Royal Dockyard at Chatham | 


busily engaged in the process of transferring the weight of 
the Victorious—the longest and heaviest first-class battle- 
ship that has ever been constructed in the dockyard—from 
the blocks on which she was built, to the massive cradle con- 
structed under her, which was, later in the day, to be the 
means of conveying her from the building slip to the then 
rising waters of the river Medway. 


The Victorious is one of the new type of battleships, of 
which nine were ordered to be built under the Spencer pro- | 
gramme, but seven of which were only laid down during the | 


$ year, the Magnificent—whose very successful steam 
trials we lately recorded in our columns—being the first of 
the class, and from whose lines, practically, the new battle- 
ship has been built. Her first keel plate was laid on May 28th, 


achievement when taking into account her great size and the 
quantity of material that has already been worked into her. 
The dimensions of the new ship are identical with those of 


her prototype, the Magnificent; she being 390ft. long between | 


perpendiculars, 75ft. beam, and having a mean water draught 
of 27ft. 6in., at which her displacement is about 15,000 tons, 
and her freeboard 25ft. forward, 18ft. amidships, and 18ft. 6in. 
aft. As her approximate launching weight was 5500 tons, 
great care had to be taken in the arrangements for putting her 
successfully into the water. To this end substantial launch- 


ing-ways were provided, and in case of her not moving when | 


the dogshores were knocked away, ample hydraulic power 
was in readiness to assist her. 

The launch was timed for 12.45 p.m., but the tide having 
been fuller than expected, and the roof over the slipway all 
too low for the height of this modern battleship, the rope 
holding the suspended weights which were to release her was 
severed by the lady who performed the naming ceremony— 


Mrs. Goschen, the wife of the First Lord of the Admiralty— | 


soms eight minutes earlier than had been intended. As 
the inertia of some 5800 tons dead weight—of ship and 
cradle—had to be overcome, a little of the hydraulic pressure 
at command was applied when the ship began to move, and 
proceeded steadily down the ways, and took the water easily 
and gracefully without the slightest hitch. 

The hull of the Victorious is wholly of steel, and is con- 
structed on the bracketed system, all the work being made 
water-tight up to the height of the upper deck. The stem, 
stern post, rudder-frame, shaft-brackets, &c., are steel cast- 
ings. The side protection, which is of Harveyed steel 
armour-plating 9in. thick, extends for 216ft. of the ship’s 
length amidships, and is 15ft. deep, 9ft. Gin. being above the 
water-line, and 5ft. 6in. below it. At either end of the 
armour belt—forward and aft—a barbette, which is pear- 
shaped in plan, is constructed of two tiers of Harveyed steel 
plates, the upper tier being 14in. thick, and the lower—as it 
comes behind the side armour—7in. thick; the two ends of 
the belt being connected to the fronts of the barbettes, with 
thwartship armoured bulkheads of 14in., 12in., and Qin. 
thick Harveyed steel plates. The protective deck between 
the fore and aft barbettes is of two thicknesses of 1}in. steel 
plates, the deck beyond the limits of the side armour being 
respectively of 14in. and lin. thickness of plates. 

The armament of the Victorious is the same as that of the 
Magnificent, with the exception that the protecting shields of 
the four breech-loading 12in. 46-ton guns will have mush- 
roor tops instead of being flat. The ship is also fitted with 
four submerged torpedo tubes on the broadsides, and one 
stern tube above water. 

Messrs. R. and W. Hawthorn, Leslie and Co., of Newcastle- 
on-Tyne, will supply the propelling machinery, &c., on the 
ship. It will consist of two sets of three-cylinder inverted 
triple-expansion engines, each set driving a four-bladed screw- 
propeller of 17ft. diameter, and 19ft. 9in. normal pitch, and 
when running at 100 revolutions a minute are guaranteed to 
develope a total of 12,000 indicated horse-power. The high- 
pressure cylinders of the engines are 40in. in diameter, the 
intermediate 59in., and the low-pressure 88in. diameter, all 
with a piston stroke of 5lin. The steam distribution valves 
are of the piston type for the high-pressure, and ordinary 
double-ported flat ones for the intermediate and low-pressure 
cylinders. 

The cylinders are supported at the back by cast iron 
columns, which carry the piston-rod guide bars, and in front 
by turned forged steel columns, the bed-plates to which they 
are attached being of cast steel firmly bolted together and 
screwed to the ship’s frames. The main and auxiliary con- 
densers—one to each set of enginer—are of brass throughout, 
and have an aggregate cooling surface of 13,500 and 1800 
square feet respectively; the circulating or cooling water 
being supplied to them by auxiliary pumps driven by 
independent engines. The auxiliary machinery fitted, con- 
sists of air, feed, and bilge pumps, evaporators, distillers, 
ventilating and forced draught fans, reversing, turning, and 
fire engines, each driven independently. 


Steam for the main engines, and all the auxiliary | 
machinery in the ship is supplied by eight singls-ended | 


cylindrical tubular boilers, 16ft, 3in. diameter, and 10ft. lin. 
long, placed in pairs in four separate water-tight compart- 
ments or boiler-rooms, which are closed by air locks in the 
usual way, when under forced draught. Each boiler has four 
corrugated furnaces, and two combustion chambers, theaggre- 
gate heatingand grate surface being 25,826 and 821 square feet 
respectively. The boilers are made for a working pressure of 
155 lb. per square inch, and special precautions have been 


taken to extract the grease from and filter the feed-water, | 
by Harris filters, before it passes to the feed pumps on its | 
way to the boilers, The coal bunker capacity of the ship | 
provides for the stowage of 1890 tons of fuel—826 tons being | 
carried in the lower bunkers, 424 tons in the wings, and | 


640 on the middle protective deck at the sides—an amount 


which it is estimated to give the ship a coal endurance of | 


twenty-eight days at a ten-knot speed, and at the same | 
time allow a consumption of from ten to twelve tons a day 
for all auxiliary purposes. 

The lighting of the ship is effected throughout by elec- 
tricity, two dynamos, each of 800 ampéres and eighty volts, | 
being fitted in the machinery rooms, and one of the same | 
size on the upper deck, the switch-board arrangement being | 
such that either of the dynamos can be put on to any or all | 
of the many circuits in the ship. 

The Victorious is steered by an ordinary tiller working in a | 
Rapson slide arrangement, the steering gear being actuated 
by two engines, working in separate water-tight compart- 
ments, and having separate steam and exhaust pipes. Either | 
engine is of sufficient power to put the rudder hard over from | 


| somewhat beside the mark, 


port to starboard, or through 70 deg. in 80 seconds, with the 


| ship going at full speed; and the ship can be steered from | 


| five different positions—viz., the fore bridge, the two conning 
towers, the platform deck forward, and the steering engine 
compartments. 

The ship is well supplied with boats, there being eighteen 
| in number, varying in length from the 56ft. steam pinnace, 
| to the 16ft. dingy. When they are armed, the 56ft. boat 
| carries a 3-pounder quick-firing and a 45in. Maxim guns, the 
| 40ft. and 32f¢. boats the same, and the 34ft, and 30ft. cutters 

a *45in. Maxim gun each. 

As the Victorious, when completed with all on board, will 
be an exceptionally heavy ship, it may be of interest to our 
readers to record the actual weights of material which will 
have been worked into her, together with those additional 
ones that will be on board when in the sea-going condition. 
The weights of material used in construction are as 
follows ‘—Steel in hull, 4560 tons; wood in decks, &c., 


| 570 tons ; fittings, 820 tons; ‘armour, with teak backing, 
1894, so that she has been completed as far as the launching | 
stage in something less than seventeen months, a notable | 


3025 tons; protective plating, 1250 tons; and machinery, 
1320 tons; or a total of 11,545 tons. If to this be added 


1550 tons for the weight of her armament, 1890 tons for her | 
| full complement of coal, and 740 tons for her general ship | 


equipment, we arrive at a gross total of 15,725 tons as that 
of her actual floating weight when ready for sea. 


The launch of the ship, which was witnessed by some | 


thousands of enthusiastic spectators, was a great success, 
and Rear-Admiral Andoe, 0.B., Superintendent of the Dock- 


| yard, and Mr. G. Crocker, Chief Constructor, under whose | 


immediate superintendence the launching arrangements 
were carried out, are to be accorded the heartiest possible 
congratulations on the great success which has attended 
their very onerous duties in connection with the launch, 
which has entailed an expenditure of about £2000. 








ALEXANDER FRASER. 


In our impression of the 11th inst. we announced the 
death of Mr. Alexander Fraser, the chief engineer of the 
Grand Junction Waterworks. We are now enabled to 
publish a portrait of Mr. Fraser, taken from a photograph 
by Messrs. Maul and Fox about thirteen years ago. 

Mr. Alexander Fraser was born in London on June 15th, 
1823, was educated privately, and, being destined for the 
engineering profession, was articled to Mr. Henry Austir—a 
brother-in-law of Charles Dickens. 

In 1845 he entered the service of the Southwark and 





Vauxhall Water Company as assistant,to,the engineer, Mr. 
J. Quick; in 1852 he superintended the construction of 
the new works of the Southwark and Vauxhall, Grand 
Junction, and West Middlesex Companies st Hampton. 

In 1860"he was appointed assistant engineer to the Grand 
Junction Water Company, of which Mr. Quick was also 
engineer ; and in 1876, on the retirement of Mr. Quick, he 
was made engineer to the company. He has designed and 


carried out extensive works for this company at their various | 
pumping stations, &c.; he was associated with Mr. W. Hunter, | 
M. Inst. C.E., a director of the company, in the preparation | 
of a scheme for water storage in the Thames Valley at | 


Staines, which was submitted to and approved by Lord Bal- 
four’s Commission ; he was elected a member of the Institu- 
tion of Civil Engineers in 1870. Mr. Fraser had thus, it will 
be seen, lived through and taken a leading part in an im- 
portant period of the history and growth of the waterworks 
of London. 

He died at his house, The Mount, Ealing, on October 
6th, 1895. No arrangements for his successor have yet been 
made. 








SELF-PROPELLED CARRIAGES. 


Ir is commonly reported that an eminent lawyer once boasted 
that he could drive a coach-and-four through any Act of Parlia- 
ment. The statement did not show much respect for the law 
itself, nor was it complimentary to the framers of the Acta. 
Perhaps the gentleman was a parliamentary whip. We wonder if 
he would have undertaken to drive the coach without the four 


| horses, which a good many individuals in the present day are 


wanting to do. The letters and disquisitions that have appeared 
in the daily papers, trying to find an “ open sesame,” seem to us 
Instead of seeking how far it is 
possible, in contravention of existing laws, or by misapplied inter- 
pretation, to escape from what is generally recognised as the full 
meaning and intent of the Acts, would it not be better to recognise 


| that the law as it stands plainly and practically prohibits the use 


of horseless carriages, and instead of cadgelling our brains to find 
out how we may excuse ourselves for breaking a recognised law, 
set to work diligently to have the law amended? Is there any 
good in asking why we can do nothing in England without a pre- 
cedent Wouldit not be better to accept as axiomatic the curious 











| 


| fact that, no matter what may originate in the English mind for 
the public benefit, or to further enterprise, it will, if it involves 
| any deviation from well-known and hard-trodden paths, assuredly 
have every possible hindrance put in its path until it has been 
recognised and adopted abroad. The latest instance of this is of 
special interest at the present time. Now that our good friends 
the French have demonstrated the feasibility of travelling safely on 
the public roads in horseless carriages, there is some talk of per- 
mitting the pent-up engineering ability of our land to exercise 
itself, And having progressed so far, it is to be hoped the infant 
industry will not be stifled beneath the heavy weight of unworkable 
Board of Trade or other departmental rules. A slack rein should 
be permitted, at any rate for a time, and until experience has 
supplied the powers that be with a little practical knowledge of the 
thing to be controlled. 

The display at Tunbridge Wells on Tuesday, in which Sir David 
Salomons figured so prominently, will, no doubt, give an impetus to 
| the movement in favour of horseless carriages. The most en- 
| couraging sign was the crowd of eager and expectant spectators who 
| manifested an intelligent interest in the object of the exhibition, 
and it is to be regretted that there was not more to be seen, (Con- 
sidering the large number of competitors who took part in the 
Paris-Bordeaux race, and the many manufacturers in France who 
are turning out successful ‘‘ voitares automobiles,” it is a pity that 
only those with the Daimler motors were forthcoming, with the 
exception of the one with the steam bogie in front, exhibited 
| apparently asa sample of what should not bedone, This latter device 
| certainly worked well, beating the others as to speed, and had this 





| very desirable quality, that it did not shake and tremble when 
| standing, as did the others. But the smoke when firing up before 
starting, and the trail of steam behind when ranning, the undula- 
tions of the carriage when passing over the fairly level meadow, 
and the general appearance, make its chance of adoption in this 
country very remots. 

A very interesting exhibit was a petroleum-driven tricycle, 
ingeni in ption, and with all the parts constracted and 
arranged with the neatness and finish characteristic of French 
work, The rider was at a disadvantage ; running on a meadow is 
obviously harder work than on a good road, and the field was, 
moreover, on the slope, so that the pedals had to be used more 
than would probably be y in ordinary practice. 

Where were the electric carriages’ It cannot be said that there 
are none, because, as is well known, they have threaded their 
way through the streets of London years ago, and are presumably 
in working order to-day. Why, also, did not some of the English 
makers of petroleum carriages put in an appearance—Mr. J. H. 
Knight, for instance, who has been running about Farnham up bil! 
and down dale for months in his little carriage’ Why, again, the 
exhibition being for horseless carriages, was the Daimler motor fire 
pump introduced! It certainly did good service in clearing the 
arena of the too eager promiscuous public, who, contrary to police 
protest, crowded in and blocked the view. Perhaps it was a pre- 
cautionary measure, because, as is too well known, the light oil 
used is risky, and if it took to firing in the wrong place would make 
short work of the carriages. ‘ 

The most interesting episode occurred after the exhibition was 
over. As the large concourse of people were wending their way 
back to Tanbridge Wells, some on foot and some in carriages, the 
‘* voitures automobiles” came careering along, overtaking the other 
vehicles and threading in and out amongst them with apparent 
ease. To the credit of the Tunbridge Wells horses, be it said, they 
shied neither at the Daimler cars nor even at the steam bogie. If 
the horseless carriage movement is to be anything of a success the 
Tanbridge Wells exhibition will have to be followed by many 
another, and a greater variety of exhibits mast be aimed at.—7/e 
Electrician. 














GotpsMITHs’ INSTITUTE ENGINEERING SoctETy.—The opening 
addrees of the session will be delivered by Mr. J. I, Thornycroft 
on Saturday next, 7.30 p.m. Sir Nathaniel Barnaby in the chair. 

THE INSTITUTION OF CivIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS —Tne second annual dinner of this Association 
will be held at the Queen’s Hotel, L2eds, on Saturday, November 
2ad, at 7 p.m., Sir Banjamin Baker, K.C.M.G., President of the 
Institution of Civil Eagineers, in the chair, ve 

TRADE AND BUSINESS ANNOUNCEMENTS.—Earle’s Shipbuilding 
and Engineering Company has opened a London Office at 141, Fen- 
church-street, at which Mr. , = T. Thackeray is its representative ; 
also that Captain S. Eardley-Wilmot, R N., late of the Intelligence 
Dapartment of the Admiralty, has joined the board of this 
company, 

TRIALS OF. NEW TURKISH+PADDLE STEAMERS.—The two emall 
paddle steamers recorded in our issue of July 12th ult. as under 
construction at the shipyard of Messrs. R. and H. Green, at Black- 
wall, and to be engined by Messra, John Penn and Sons, of Green- 
wich, for the Chirket-i-Hairi Company, of Constantinople, for 
passenger, &c., traffic on the Bosphorus, have now completed their 
official trials on the Lower Hope mile. The results of the trial of 
the first-built boat, which took place last Saturday, were that with 
a mean steam pressure of 42°61b, per square inch, a vacuum cf 
26}in., and with the engines making 41°8 revolutions per minute, 
the indicated horse-power developed was 619°75, the speed of the 
vessel being 13°32 knots an hour. The trial of the later-built boat, 

| which took place on the previous Saturday, gave the following 
mean results :—With a steam pressure of 43°41b, per square inch, 
and a vacuum of 25in., the revolutions of the engines were iden- 
tical with those of the previously-tried boat, or 41°8 per minute, 
the power developed by them 600°16 indicated horse, and the 
realised speed of the boat 12°8 knots an hour. The two boats, to 
be known as Nos, 45 and 46 in the fleet, are the fifth and sixth 
that the two firms named have built and engined for the same 
company within the past five years. 

CHEMICAL ENGINEERING IN GERMANY.—In an article on the new 
Linde process of obtaining liquid oxygen, or liquid air—as described 
in THE ENGINEER of the 4th inst.—the Times says: ‘‘It would 
have been gratifying to have been able to announce that this com- 
| mercial application of recent scientific ideas, so closely associated 
| with the Royal Institution, had been made in England. But 
| unfortunately in this, as in so many cases, it has been ‘made in 
Germany,’ where there is at present far more alertness and a far 
| higher standard of technical knowledge than among ourselves. It 
| is obvious from what has been said that this process is an affair of 
| engineering far more than of chemistry. This remark applies to 
| many of the most important and Incrative manufacturing processes 
| of the day; and unhappily engineering chemistry, or chemical 
| engineering, is just one of the things in which the Germans are 
| conspicuously superior.” This is the eort of talk that is very far 
| too generally believed in now-a-days. It is the effect of the 
schoolmaster-abroad propaganda, Through his own inventive 
skill and close study by experimental investigation, Linde has 
placed himself in possession of an experimental workshop, in 
which, while experimenting with a view to pumps and compres- 
| sors, he noticed certain results, and during one of his lectures 
certain ideas occurred to him showing how to make use of some 
English scientific discoveries. We can congratulate him and can 
afford to congratulate Germany on the possession of snch a son a8 
Linde, but we may take leave to point out that most of the 
“ lucrative manufacturing processes” originated in the United 
Kingdom, and that some which have ceased to be lucrative enough 
or to have sufficient ‘worth whileness” to meet English 
notions have been dropped, although they are sufficiently so for 
Germany. The highly technically educated are easily paid in 
Germany, but there is not much new — forth, even out of the 
army of hundreds of the Ph, D,’s employed in German chemical 
works, Increased technical education in England has not been 
attended by increased chemical manufacturing ability or originality, 
for in Liebig’s time Eogland and France were far ahead of Germany, 
and Liebig said ia his younger days, “ it was a wretched time for 
chemistry in Germany.’ 
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H.M. FIRST-CLASS BATTLESHIP MAJESTIC 


H.M.S. MAJESTIC. 


We give above a drawing of the first-class battle- 
ship Majestic, which has just completed the last of her 
trials, that of thirty hours under continuous steam at ses, 
and now lies alongside the great fitting basin at Portsmouth 
Dockyard, making her final preparations for commission as 
flagship of the Channel Squadron. 

We have already given in the columns of THz ENGINEER 
full particulars of the constructive features, dimensions, 
&e., of the Majestic and Magnificent. It will suffice, 
therefore, to say that these two vessels, which are the 
forerunners of nine of the same class, are sheathed with 
9in. Harveyed steel plates for a depth of 16ft. along the 
sides, the armour extending from apex to apex of a pointed 
citadel, the length from end to end being about 300ft. Where 
the armour passes around the two apices it is reinforced to 
l4in., this being also the thickness of the plating on the 
rest of the barbettes which arise from each end of the citadel, 
being founded immediately upon the armoured deck. This 
last feature is of true turtle-back character, descending from 
the centre line to the whole depth of a ‘ between-decks ’’— 
about 8ft.—at the edges, thus reinforcing a streak of the 
ship’s side to the extent of some Gin. of Harveyed steel in 
thickness, over the whole of this depth. For it must be 
recollected that, though the deck is only 4in. thick upon the 
slopes, its potential value for defence is measured by a line 
passing diagonally through it in its sloping position. 

The length of the Majestic between perpendiculars is only 
390ft., but, including the massive ram bow, which projects to 
@ distance of 15ft., and the hang-over of the stern and 
gallery, the total length over allis about 430ft. The beam is 
similar to that of the Royal Sovereign class—75ft. Hence 
the increased length has improved the speed of the new 
vessels, 17-8 knots per hour having been obtained with the 
Majestic, although the indicated horse-power is actually 
1000 less than in the battleships of the 1889 programme. 
The displacement is 14,900 tons, exceeding that of any battle- 
ship afloat, in our own or other navies. The performances of 
the Majestic during her thirty hours’ continuous trial were 
most satisfactory. Steaming gently, without any break, at 
an average rate of horse-power of 6075, she covered 440 knots 
in thirty hours; while, for every indicated unit of horse- 
power, she consumed only 1°84 1b. of coal per hour. 

The Majestic has a very imposing appearance afloat. The 
solidity of the upper battery, and the great height of the 
breastworks of the superstructure forward and aft, give the 
idea of a good deal of top hamper. As a matter of fact, how- 
ever, the top hamper is quite as great in the Royal Sovereign, 
whilst the upper deck 6in. quick-firers of the latter are only 
protected by ordinary shields. In the new ships there are 
closed-in casemates at each corner of the battery, and even 
double plating above. The rise of the forecastle, which gives 
an extreme freeboard forward of about 23ft., also adds to the 
sea-going appearance of the craft; and, during the thirty 
hours’ run with the Majestic, the value of this feature was 
most apparent, as, though she ploughed up tons of water at 
the bows, the surf did not come within yards of her deck. 
The setting back of the bridges and chart-houses, away from 
the influence of the “blast” of the great guns is a most 
important change. It will be seen in the engraving that the 
conning tower, especially forward, stands clear of the bridge, 
80 as to give an uninterrupted view all round. The position 
of the bridges of many of our earlier war vessels, which 
carry a heavy main armament, would render them most 
unsafe for those standing upon them when the heavy guns 
are fired on the beam. 

‘The main armament of the Majestic consists of four 12in. 
wire guns of 46 tons, two in each barbette, the breech and 
body of the gun being protected with a steel hood, having an 
extreme thickness of 10in. in front. The method of securing 
the ~~ to their cradles is quite novel. Instead of broad 
ban F sggree. over and strapping the guns on their cradles, 
as in the arrangement heretofore practised, ‘thrust rings” 
are provided to the 12in. guns, which fit into corresponding 
grooves in the cradles, and thus transmit the longitudinal 














Slots in the rings and keys keep the guns | 
The “thrust rings’ go right round | 
the guns, so that the guns are reversible for convenience. | 
Another deviation from previous customs is the place for | 
loading the guns when “ run out,” which affords much more 


thrust of recoil. 
down in their places. 


room for loading operations in rear of the gun. The system | 
of loading from fixed positions is still adhered to; but it is | 
supplemented in the Majestic by an all-round position, which | 
can be adopted at pleasure, and the projectiles for which are 
kept ready in a revolving chamber beneath the guns, the 
cartridges being brought up through a central ammunition 
hoist. The same unfortunate feature, in regard to the 
mountings for the 12in. heavy guns, is observable as in our 
earlier battleships—the closeness of the deck to the muzzle of | 
the gun when firing axially direct ahead or direct astern. As 
a matter of fact, during the gun trials of our modern battle- 
ships the axial position is never permitted for the main 
armament. This is an obvious precaution; we cannot, 
however, but regret that such a precaution should be 
necessary. In action it is clear that axial firing would be the 
rule. 

The mountings for the 6in. quick-fire guns are of a 
modified pattern, and a decided improvement upon the design 
of thoze for vessels of the Royal Sovereign class. They are 
as usual in cradles, but the trunnions fit into a forging, the 
pivot of which passes down into a forged steel pedestal fixed 
to the deck. There are twelve of these guns, eight between 
decks in casemates, and four in the upper deck battery before 
alluded to, also casemated. 

The 12-pounders, sixteen in number, are only protected 
by a very small shield, which passes round the body of 
the gun, and does not afford the slightest protection to the 
crew working the weapon. Shelter for everything has been 
contrived, except that necessary for the men. Elaborate 
armoured trunks for the ammunition, as it passes up to the 
level of the deck, have been thought of, but the men are only 
covered by the slight steel sheets of the battery walls. This 
we cannot but think is a great blot in the design of the ship. 
Better to have had fewer guns, if only the upper deck battery 
could have had walls sufficiently thick to keep out the pro- 
jectiles of small quick-firers. As matters are at present, it 
would be swept from end to end, only the corner casemates 
might prevent a raking fire. The balance of these quick- 
firing 12-pounders is something most remarkable. In what- 
ever position of training or elevation the gun is placed it 
remains stationary. Nothing can exceed the beauty of the 
working of the whole of their mountings, 

The accommodation upon the Majestic is not, we think, 
equal, on the whole, to that of the Royal Sovereign class, though 
certain features have been most elaborately carried out. The 
space upon the main deck forward is very fine, as the upper 
or forecastle deck rises, and gives a great deal of head-room. 
The sick bays are beautifully planned, and the comfort of 
patients has been well considered. But the cabin accommo- 
dation is rather cramped, as was & necessary consequence of 
having eight between-deck casemates instead of four. This 
is, however, unavoidable, 

The masting of the Majestic is superb, but we should have 
preferred two fighting tops protected with stout steel plating 
to the existing four, which would afford absolutely no 
shelter to the crews occupying them. But the twelve 
3-pounders contained in those tops would make an awful 
sweep of the upper decks of an enemy, so long as the gunners 
were able to hold out alive. 








STEAM HOPPER BARGES ON THE BALTIC AND 
NORTH SEA SHIP CANAL. 


With this impression we publish as a supplement a 
working drawing made from tracings supplied us by Mr. 
Smulders of the engines of some of the a barges, of 
which he built several, for working on the North Sea and 
Baltic Canal. Mr. Smulders was also the builder of numerous 
dredgers of different kinds, some of which we have already 








illustrated, and of which we shall publish further particulars 
and illustrations. 

The steam hopper barges are mostly of the following 
dimensions :—Length, 36 metres, or 118ft.; breadth, 7 metres, 
or 22°9ft.; depth of side, 2°8 metres, or 9°2ft.; breadth of 
hopper at top, 5:2 metres, or 17ft.; 2:2 metres, or 8-66ft., 
below; length of hopper, 16 metres. The thickness of 
plating and strength of parts are proportioned according to 
the rules of the Bureau Veritas. 

According to the particulars supplied to us by the makers, 
these barges have been equipped with engines of two 
different sizes, but otherwise similar in construction. 


Larger size. Smaller size. 
HLP. cylinder, diameter .. .. 8900r15°35 .. 2500r 9°84in. 
L P. cylinder, diameter .. .. 710 or 28°0 - 628 or 27°75in. 
ae 450 17°71 .. 450 17°7lin. 
1.H.P. at 440 revolutions... 225 - 175 - 


The remaining dimensions of the larger size engines will 
be found in our detailed drawing forming the supplement 
issued with this impression. 

The boiler, of the ordinary marine type, is 3 metres long, 
2-7 metres in diameter, with a single corrugated furnace 
tube. The total heating surface is 8009 metres, and the 
working pressure seven atmospheres effective. The accom- 
modation for the crew is in all respects similar to that of a 
properly-appointed sea-going ship. The carrying capacity of 
these barges, when loaded with dredged stuff, is 300 tons, 
with a speed of seven knots per hour. They made the 
passage with their own engines from Rotterdam to Kiel 
across the North Sea, and proved themselves to be in every 
way good and seaworthy ships. 








INSTITUTE OF MARINE ENGINEERS: BRISTOL CHANNEL CENTRE. 
—The fifth annual dinner of the Bristol Channel Centre of the 
Institute of Marine Engineers took place at the Royal Hotel, 
Cardiff, on Saturday, 19th inst., when about 180 members and 
guests were present. Professor A. C. Elliott, D.S2, Cardiff 
University College, the local president, occupied the chair, and was 
supported, amongst others, by Mr. A. J. Durston, C.B., R.N., 
Engineer-in-Chief of the Navy, and president of the Institute o' 
Marine Engineers, Messrs. J. M. Maclean and D, A Thomas, 
M.P.’s, the Rov, Canon Thompson, D D., Professor Galloway, 
Professor Richards, Capt. R. Pomeroy, Dr. Macormack, and Mr. 
Jas, Adamson, hon. sec. of the Institute. Mr. Durston replied 
for ‘‘The Army, Navy, and Reserve Forces,” taking occasion to 
express his opinion that recent events showed no deterioration in 
the personnel of the land service, and that the Navy and Reserves 
were in equally good condition. He also mentioned with approval 
the recent incorporation of engineer officers trained outside 
Government schools into the Navy, and acknowledged the obliga- 
tion under which marine engineers lay to such places of instruction 
as the engineering department of Cardiff University College, pre- 
sided over by the chairman of the evening. In proposing the 
toast of the evening, Canon Thompson spoke of the increasing im- 
portance of the engineer in scientific warfare and the consequent 
duty imposed on all of elevating the profession to the highest 
achievable standard. He also uttered a hope that the Cardiff 
centre of the Institute might soon be farnished with a local habita- 
tion of its own, as well as a name, The chairman responded, 
championing the Institute’s centre system, which kindred associa- 
tions, he believed, would copy ; referring to the distinguished 
character of its presidents, and in conclusion expressing the hope 
that they might live to see the day when engineers sailing in all 
parts of the world would acknowledge their allegiance to the 
Institute, and salute their brethren as members thereof. Mr. 
James Adamson, hon. sec., also replied, referring to the success 
of the London dinner last month, and pointing out the character 
of the Cardiff gathering—engineering science in both her capaci- 
ties, as handmaid to war and handmaid to peace, had her 
distinguished exponents among the eveningspokesmen. The aims 
of the Institute were worthy and noble aims: the elevation of the 
profession, the extension of the boundaries of knowledge, and the 
counteraction of a possible tendency to fossilisation among 
members ; those aims the Institute would continue to keep steadily 
in view. Daring the evening the president of the Institute pre- 
sented to Mr. T. W. Wailes, a Cardiff member, the Denny gold 
medal, which had been awarded to him for a paper on ‘‘ Wrecks 
and Wreck Raising,” read during the past session, 
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THE SUPERSTRUCTURE OF RAILWAY 
BRIDGES.* 
By J. F. Conran, Stud, Inst, C.E, 
(Concluded from page 896) 
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effected by bolting down the ends of the girders to the abutments 4ft. The depth of the main girdera at the abutments fs 7ft., ang 
| by four 2in, bolts slung in special angles of 3hin. by in. by §'n. | 3ft. at centre; farther details may be seen from Fig. 15. The 
Two such angles are fixed 12in. apart at each side of the web, and | section is extremely light, and according to the author’s calculations, 


at each end of the girder. The bolts have special spherical seatings | the total weight of steelwork is 167 tons, or nearly 1 owt, per 
| on these angles, and the web is thus effectively bolted down, This | square foot. works out to 








he stress on the holding-down bolts 
very ingenious idea, to the author’s mind, effects the theoretical 


Another type of superstructure of which some mention must be conception practically of a beam encastré at its ends. 2 
made, on account of its originality, is the cantilever bridge just | measures 82ft. lin. over all. The span between the abutments is 
erected over Great Dacie-street, Manchestar, on the Lincashire | 64ft. By making the cantilever portion 12ft. beyond the abut- 
and Yorkshire Railway. This design is due to one of our eminent | ments the independent span is reduced to 40ft., thus reducing 


The girder | 





six tons per square inch, 

Floors.—We have already defined the floor of any superstructura 
as being the cross girdera or floor beams, and rail bearers or 
| stringers, ties, and their necessary appurtenances, The covering 

to the floor is termed the decking or platform, The floors of the 
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railway engineers, Mr, William Hunt, M.1.C.E., our late president. | 
In the author’s opinion, this bridge will revolutionise our modern | 
system of cuperstructure, especially where headway is all important. 
he author is indebted to Mr. Hunt for his extreme courtesy in | 
allowing him full facilities to inspect the drawings and works, and 
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the economic depth at the centre from—speaking broadly—7ft. 
at the ends to 3ft. at the centre; even if the type of outside 
main girders with cross girders had been adopted, an economic 
depth of cross girder of over 4ft. would have been required, since 
the superstructure has to carry a mixed road of an average width 
of 42ft., and requires farther a floor equally strong throughout. 
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existing railway bridges may be divided into five classes, placed in the 
order of practice :—(1) Timber floors, Fig. 5. (2) Cross girders at 
small distances part, varying from 2ft. to 4ft., Figs. 6 and 7, 
(3) Cross girders at distances varying from 7ft. 4in.—a little 
under the distance between the driving and trailing wheels of 
the heaviest engine—necessitating rail bearers, Fig. 8, (4) Corru- 
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superstructure, as will be seen from the Fig. 15, undoubtedly belongs | By adopting this section of floor—Type 1—a simplicity of design | 





to Type 1; supports directly under the rails, The gain in head- 
way is effected by using the cantilever principle; this system is 


* Paper read before the Manchester Students’ Engineering Society. 








is gained. 
centre to centre ; this distance is variable, because the roads are 


not parallel. 
| centre to centre, and they are left out when their span is less than 


goat or other form: of troughs, or self-supporting floors, Figs 9, 
0,11, and 14. (5) Supports, directly under the rails necessitating 
floor plates only, as Type 1. The first four examples of floors are 
usually fixed where the main girders are above the rails. Ciasses 4 
and 5 are also used where the main girders are below the rails. 


The main girders are spaced at an average width Dft., | 





The cross or stiffening girders—in this case—are 4ft. 
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* Class 1.—Timber floors as a matter of first cost only are the It is impossible in so short a paper to deal with the whole subject 


cheapest, but the worst. This is the oldest type of bridge floor, 
Tho objections to these floors are many, and they should now be 
obsolete. They cannot be used where the railway passes through 
large towns, since it is impossible to keep them water-tight. The 
cost of maintenance is ry a The Board of Trade regulations 
require that floors should be protected from fire ; this is effected 
by covering this floor with at least 3in. of ballast. In former days 
they were, however, laid without ballast, which is now known as 
the open floor, Timber, and generally open floors, are most 
common on the Continent. The regalations against fire do not 
exist, and the State insures the structure against fire, 

Class 2.—Cross girders, spaced apart at distances varying from 
att. to 4ft. In the calculatione of strength of the cross girders the 
dead and live loads were assumed to be uniformly distributed over 
the wheel base of the engine, and thus each cross girder was 





broad trough floor, the main feature of which is that the pitch 
of the troughs should be spaced when laid transversely 
according to the distance between the driving and trailiog 
wheels of the heaviest engine, so that each trough should 


be designed to the whole load, or when the tronghs 
are laid longitudinally, the pitch is made to suit the gauge 
of the rails, Their reason for adopting this broad trough 

cti | 


is that the distribution among more troughs is not 


of the “Superstructure of Railway Bridges” effectively, and thus 
the author has deemed it expedient to discuss short spans only. 
Even this has been a somewhat arduous task, but the author trusts 


| that the criticisms evoked may help to bring about the chief poin 
| advocated in this 


aper, 
The author is deeply indebted to our worthy president, Mr, 
Al der Ross, M.I.C.E , for his extreme graciousness and kind- 





effected. This design is very applicable for road bridges as well, 
and is very economical. In 1889 Hobson patented the trough 
sections now known as the arched plate system, and diagonal 





plate syatem of trough flooring —see Figs. 10, 11, and 14; the 
former system being at the present day the more extensively used. | 
Thais system of trough floor will be readily understood from the 
Fig. 11. Tosum up briefly these various sections, it may be said | 
the earlier sections were far too narrow in pitch and depth; ' 


__ Length of Girder 6&2 feet overall _ 


ness in allowing him such great facilities for inspecting the draw- 
ings and obtaining ioformati His sincere thanks are also due to 
Mr, Harry Blundell, A.M 1.C.E., for his generous help and re- 
vision of the proofs, : 





APPENDIX L 


According to calculations upon the strength of trough floors, tke 
following formule, deduced from the “' principle of least work,” 
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designed to carry from quarter to half—depending upon the spacing 
of the cross girders—of the total load. This could hardly have 
been fair, as we know, owing to bad laying of the permanent way 
and wearing of the distributing beam. “Phis assumption is not 
jastified in practice. The B of Trade now requires that each 


cross girder must be calculated to take the whole weight of the | 
heaviest pair of driving wheels ; this, of course, made the principle | 


most uneconomical. There are instances of old bridges in which this 
system was carried togreat extremes, These floors were generally 
decked with planking Sin. or 4in. thick, and with at least 3in. of 
ballast under the sleepers, 

Class 3. Modern bridge floors.—Each cross girder having to be 
designed to carry the whole weight on a pair of driving wheele— 
as much as 22 tons concentrated on two pointse—leads to spacing 


them at distances apart not less than that between the driving or | 


trailing wheels of the heaviest engine. This gives metal economi- 
cally proportional to its work, and necessitates additional girders, 
called rail bearers, to carry the load between the cros3 girders 
they are placed longitudinally between the cross girders and exactly 
under the rails, they also serve as bracing between the cross 
girders ; floor plates of any of the approved types—see Fig. 7, and 
types 1 t26—are rivetted to the cross girders and rail girders, making 
a thorough water-tight floor. 


The only disadvantage to this | 


system is the concentration of the dead and live loads at points | 
| waite and Kirk’s trough floor—to something over 5ft, in Max am 


along the main girders, and there will 

impounding or hammering action, causin 

the whole superstructure. Three inches of 
is laid upon the floor plates, with at least 4in. of ballast under the 
sleepers, thus socueai 

way. 


be consequently an 
undue vibrations of 


Class 4,—We now come to the more modern. trough floorings. | 2ft. 6in. pitch. 
aps only this system has commenced to find | Section, 


Within very recent 
favour. The troughs are laid either transversely or in small spans 
parallel with the rail. 
construction is obtained. The load is more uniformly distributed 
along the main girders. There are also solid floors with or even 
without ballast ; the — a continuous surface of uniform 
strength against possible derailment, They can give also 


In this system of flooring simplicity of | 


broken stone asphalte | 


| 
} 


| 
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BRIDGE OVER LANCASHIRE AND YORKSHIRE RAILWAY, 
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Fig: 15 


and failures of these floors were frequent. They were designed, 
as in the case of early cross girders, to carry a small fraction of the 
load, the load being assumed to be distributed uniformly over 
four or more troughs. At the present day, however, the load 
should not be assumed to be distributed over more than two 
troughs, Another cause of failure was due to the mistake of 
riveting the sections at the neutral axis, just exactly where the 
shear is greatest, and the rivets were sheared. Owing also toa 
want of stiffness these rivets worked loose, and the floors were 
never drip-tight. Ia all cases of trough flooring, the riveting of 
the sections should be done in the flanges, in order to obtaina 
proper distribution. This is most important. Great difficulties 
in these earlier floors were experienced in riveting these shallow 
floors, and the amount of riveting required made them unduly 
expensive. According to calculations on strength of trough floors, 
due to Professor Hudson Beare, the shallow fioors distribute the 
loading from one section to another much more favourably than 
the more modern deeper and wider floor, In fact, over 60 per 
cent, of the maximum reduction obtainable by perfect continuity is 
claimed, but the more favourable the distribution is, the worst is 
the bending moment on the rails, amounting to a strain on the rail 
as much as 11 tons per square inch—see appendix. 

The modern trough floor of railway bridges varies from a pitch 
of 2ft. 6in.—Hobson’s trough floor generally—to 3ft. 4in.—Braith- 


Ende and Buchanan’s trough floor, with a depth of about 
12in., 15in., or 18in. The above figures are not adhered to 
strictly, but may be taken as examples of the more modern 


ng a continuous surface for the permanent | trough. The total load may be assumed to be uniformly distri- 


buted over two sections of the modern troughs roughly at about 

If the total load came upon one — trough 
the greatest strain would amount to about 6 to 11 tons per 
square inch—see Fig. 14, ‘‘ effective area” di 2. Some engi- 
neers assome the load to be uniformly distributed over three 
troughs. The drainage of these floors and of all floors is most 
important, shown in Figs. 9and10. This is usually effected by 
giving the floors an initial camber. The floor thus drains both 


acontinuous | W@ys, and outlets are provided as shown in the appended diagrams. 


floor surface, take up little depth, and form an excellent lateral | In some of Westwood and Baillie’s trough floors they are drained 


bracing, and are also extremely light. See appendix, comparison 
of weight of floors, 

In the author’s opinion, however, trough flooring should be 
adopted only under a longitudinal sleeper, to effect a proper 
distribution of the load, and only in unavoidable cases should 
sleepers be sunk into troughs. 


| 


towards the centre of the bridge by making the bottom of the 
trough of a concave section longitudinally and transversely, the 
water is allowed to drip through a hole in the trough into a gutter 
running longitudinally underneath. diagram of sections of 
modern bridge floors, giving also effective or strain areas, Fig 14. 


| A comparison of the weight of bridge floors is given in the 





a 


The pioneer of this system of trough flooring was bted] 
Mr. Barlow, then of the Midland ieee, who, in 185€, took out 
a patent in constructing and covering iron bridges, viaducts, &c. 
He says, “ For these purposes, corrugated structures of iron are 
employed in place of wood planking ; and also in forming floor 
girdera without other beams or girders ; and the combination of 
the parts is such that the horizontal parts which resist tension do 
not, as heretofore, in beams come under the horizontal parts 
which resist compression; by these means great stiffness and 
strength are obtained.” He further mentions “‘ that these trough- 
like structures should be made continuous by riveting.” In 1860, 
Taurte and Troovey patented a diagonally rolled Z plate over- 
lapping in opposite directions at the top and bottom, the web 
being at an angle of 60 deg., or this could be rolled in one trough. 
Crompton, in 1865, prodnced a section now known as the Lindsay 
section of trough floor, He further in his patent ‘takes care to 
break joint and use doable cover plate.” Kennard, in 1871, 
sr wen iron floor plates stiffened by an angle frame. In 1875 

estwood, Baillie, and Co., patented their now well-known 
section of trough flooring, and claiming the advantages of inc 
bearing and rivetting surface—see Fig. 9, 

In 1882 Lindsay patented his well-known section of trough. 
The sections of the trough were reversible. Another advantage 
claimed is the use of troughs made up of ordinary market 
channel sections, He definitely states a depth of trough of 8in. 
or 9in, Again, in 1884, Lindsay patented a longitudinal form of 
trough. Braithwaite and Kirk, in 1887, patented another specially 
rolled section having two flanges rolled in opposite directions, and 


an inclined web, The flan overla one another, and are 
pa ther—see Fig, 14, Ps @ very good section 
trough floor. In 1887 Rammage patented a s rolled 


section of arched plates of quarter cylinders, stiffened by Tee iron 
or steel and tie rods, somewhat similar to Hobson's floor’ In 1888 
Max am Ende and Buchanan patented what is known as the 





Over-bridges.—For ordinary spans 
economical, specially taking maintenance into account. There is, 
however, in the majority of cases, not sufficient headway to allow 
of their adoption, and some other type must be used. A very 
usual and extremely good form of over-oridge is shown in section 
Fig. 12, it consists of wrought iron longitudinal girders spaced at 
about 5ft. apart centre to centre with brick jack arches in between. 
Wrought iron ties are provided to the outside girders to take the 
thrust of the jack arches. The spandrils of the arches are filled 


with concrete or other backing, and the whole surface covered with | 
a layer of asphalte about lin. thick, thus rendering the floor water- 


ight. The average weight of this floor is 264 lb. per square foot. 
Above the asphalte is laid the metalling or paving of the roadway. 
In all the earlier over-bridges the longitudinal girders were of cast 


iron, and were prevented from spreading by tie rods running | 


transversely through the webs at intervals. Accommodation for 
gas and water pipes, &c., may be left under the footpaths, as 
shown, by substituting corrugated or other forms of floor plates for 


the jack arches, Drainage of the floor is effected by laying the | 
asphalte to fall both ways from the centre of the bridge to the | 


abutments, For larger spans, necessitating main girders and cross 
girders, jack arches are not suitable on account of the great 
weight of this floor, which would have to be carried by the main 
gir era, The cross girders are in this case spaced usually about 


plates, flat, buckled, or otherwise ; or trough flooring alone may be 
used. In Fig. 13 the cross girders are attached underneath the 





main girders, this does away with the cells which are formed with | 
other ordinary attachment of cross girders, and which retain the | 
smoke from the engines, conducing thereby to the more rapid | 
deterioration of the metal, This advantage is also obviated in the | 
— yr submitted. The weight of this floor is 78 1b. per | 


square foo 


the masonry arch is most 


apart, and are covered by any of the ordinary sections of floor- | 


Ni — IY 
S ] 


| | gata" T Stiffeners. | q 
| f “Si 
A a —~% 3 


Cantilever 


MANCHESTER 


has been made use of to first obtainjthe distribution of the load 
along the trough :— 
Work done in bending one eal 


M@dz 
2EI° 
0 
M = Bending moment at x. 
E = Modulus of elasticity. 
I = Moment of inertia. 
To this expression should be added the work of shearing force: 


i 
- Q.dzx 
* a) 2.G.F 
oO 


Q = Shearing force at x. 

G = Modolas of elasticity for shearing. 

F = Area of section. 

B is a constant depending upon the form of section, not differ- 
ing much from unity, 


Comparison of the Weight of Bridge Floors. 
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I I I I 98 }in. floor plates 
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J iia 2 a plates. 
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be x \ a 
CROSS C/IRDERS 2:0 APART 


OVERBRIDGES.— 


=| 


Longitudinal wrought 
iron girders. Jack 
arches and masonry 
(including backing) 


Main girders, cross 

girders, and corue 

n gated plates 

‘> SUSPENDED 
xX GIRDER 


No notice, however, has been taken of this later expression, 
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which may be as much as 16 per cent. of the whole work done. Reactions given are Ry = *192 W. 
Other assumptions have also been made—logically correct ; and Ri = “i7n We = IRON, at AND GENERAL TRADE 
the formula gives a maximum reduction of 65 per cent. obtainable R,= °120 W. BIRMING » WOLVERHAMPTON AND 
by perfect continuity, the greatest reaction of the moving load W Ry = *080 W. OTHER DISTRIOTS. 
upon the trough being *35 of the load W. Even then, with such R, = °081 W. (From our own Correspondent.) 
a favourable distribution, the strain produced in the rails becomes Pitch of troughing, 16in. I : S k dat£ 6d.to £ 
alarming. It may be said the more favourable the distribution of | M = W (*173 x 16 + °120 x 82 + °08 x 48 + ‘O31 x 64) nae peclons pcan 2) De Si oe Oe Se ee ant cheats 
the load on the troughs the greater is the strain caused thereby in| = 9 x 12°43. Assume W = 9 tons (heaviest load on driving- | 7 doubles—and £8 2s. 6d. to £8 5s. for lattens. Here and there 
the rail. wheels for American engines). £8 is quoted, but the figure is not general, most of the firms 
APPENDIX. = 111°87 inch-tons. requiring the higher figures first quoted. Singles are £7 and 
A 1 Weigh Und “d Strai il upwards per ton, Stamping sheets are quoted £9 5s, to £9 10s, for 
ctua eights of Underbridges. “ mere ae singles, £10 doubles, and £11 10s. lattens. Tray sheets are quoted 
f= = 1 SX * — 11 tons per sq. in., which is enormous, | £9 10s. Pig iron is again firm, and sellers report no giving way, 
{I 22 Staffordshire pigs are 55s. to 57s. 6d. for all mines, 41s, 6d. to 
423, 6d. part mines, and 36s. 6d. to 37s. 6d. cinders. Derbyshires 
are 43s,, and py ne poo to 423,, mostly the latter. 
J 3 Particulars are this week forthcoming goncerning the intended 
a AUSTRALIAN NOTES. restart of the Woodford rE ig ge which have been 
ee : ——— - i ich have been acquired by Me 
= Na THE New South Wales Legislative Assembly has passed the Bill standing for five years, and which og y Meesrs, 
Ey Total Total Total Total C= 5 _ | for the removal of the “ Dibb” duties on the 30th September inst. Ash and Lacy, one of the largest firms of galvanised sheet makers 
a weight of | weightof  \cioht of sey ¢ 3w= 22.4 | Merchants are now awaiting with eagerness the passage of the | \2 the Midlands. The works comprise what is believed to be the 
= | parapet girder Phi ta rtd (or) @as BES. | Bin through the Legislative Council, as it is thought that the finest sheet iron plant in Eagland, and when erected twelve years 
3% girders. | under rail. s- - No Ral as pp beige we Upper House may weto the Pil. ago cost £100,000. They contain seven sheet mills, besides acces. 
= =e" ™ | The New Zealand railway report is this year published in the | SFY Puddling and reheating furnaces. The Walsall Tube and 
ftin. t.c.q.lb. t.c.q.lb tc. q.lb| tc qlb. Ib. | Ib, | form of a railway statement presented to Parliament by the | Steel Company, — nS — — te ee are pre- 
9% 6 242 5/282 1 8 93 2 212% 7 81712) 79°33 | Minister for Railways, under whose control the railways were | P®ring to start the Leamore Steelworks, Walsall. These works, 
2 0 2 5218) 2 5114 7113 1 22 9127 2615) 77°45 | vested since the lst January last. For the yearending 31st March | !¢ is stated, possess sheet, bar, hoop, strip, and tube mills, and 
2 0 2 4115) 2 5114 7 91 0 22 12 0 25:72) 76°07 | the earnings have declined to the extent of £21,941, and the net | it is understood that the operations will commence in a day or two 
2 0, 2 6218) 211116) 711220 / 22121 4 | 25°23 | 74°93 . by £18,743 Jaa ah “ica This | in the manufacture of sheets, and close-jointed bedstead tubes. 
86 0 3 41 3) 4 8219 11 8314/35 7217 27°39 | 84°67 | eee eS OY eo ann eee ese reas years ais | Some misgivings have been created this week by the informati 
386 8 8 41 3!) 4 822% 11 9027 3533222 27°24 84°76 | decline is accounted for by the fall in prices of the staple products Hegivings oy ation 
Ps y P P f A that the val f manufactured iron and steel h 
58 6 5 70 7) 910024 1919216 67 41 6 29°43 98°98 | lessening the spending power of the people, and the almost entire | ‘T°™ “America that the values of ma r and steel have 
6110 8 71 3/10150 0 20 3123 7614012 28°17 106-80 | stoppage of the export of wheat. seen a decline, The later accounts by mail are, however, more 
78 4 7161 7/ 1611310 20158 1¥ 103168 5 22°87 11418 | ‘The extraordinary decline in the export of wheat from New | Teassuting, since they state that tbe fall has only resulted from con- 
: Se : Zsaland calls for special comment ; the year ending March, 1894, | S2™ers, forward requirements ae for bape — _ covered, 
PE being to the extent of 2,619,398 bushels. whilst the export for | 8nd that in most other products of manufacture the demand con. 
‘a the year ending March, 1895, was only 228 904 bushels, a loss of | *imues to increase, and reports coming in from t “ Caiet contees of 
considerably over 2,000,000 bushels, trade are more reassuring than they have been = mang months 
New lines aggregating forty-five miles have been opened during —, Orders ge poe Fagg yr _ < steel rails have been 
<== é ee ee st the year, and capital has increased by £215,577, Reductions in | P this mont y Be sy : h i = — owe full 
F fecal various rates of carriage and concessions in passenger fares have a inning littl a. . ee - . lakers 
2 Weight cf Weight of Total | S2= 5.2 _ | been made since the inanguration of the new management, which | 4880clation some [ittle while ago, and the present price of 
2 outside inside | | Total | weight of | = .&/= 5 | has resulted in an increase in the numbers of engers carried, | ©° 16s. 8d. per ton is to be continaed. Deliveries om Shene orders 
& girder girder | —— exttidge, || 5. /SE 7 | and a substantial increase in revenue from the carriage of sheep. "| **@ to be made from early in December through the first few 
= (each). (each). * \"parapet. | BS & Se 2” | The prolonged drought in the Colonies, more particularly in New es of next year. deciles Oi ida aii eee b , 
are |Fas South Wales, and coming after the most severe winter on record, is Sogineers and iron-founders in this district, who have already 
ftin. t.c.q.lb tc qlIb| tc q.lb| tc q1b| Ib. “| jp, | causing the gravest anxiety. Owing to the dry season, extensive profited “ —. ty the & Mot of a — gold 
24 0 "9160 0 116 70 0/26 30 0 57°58 | 92°00 | bush fires have been raging for months past, destroying what little | ™#2'D8» — = to Povers « bl pens Aacagseeliiats tf opes of 
80 0 3 1111] 416225) 1615112) 2714221 | 48°14) 79°65 | grass there is for the cattle. In the country districts sheep have | f2*ther orders, a somewhat remarkable announcement from that 
80 0 313110] 5 0014/17 4018 | 29 108 24 | 49°42) 84-85 | been dying in thousands, and it is now thought that the rains have | C°2try. It is asserted that a scheme has been devised, and will 
87 6 ~ -*20142 0 | 22 60 0/43 02 0 49°90) 96°37 | held off too late to be of any effect on the spring crops probably at an early date be put into execution, for taking salt 
45 0 7 22 0/10 92 0) 26 70 6|51 12 6| 50°46| 97°79 The report of the Tasmanian railways for the year ending water from agg 4 ~ to Coolgardie and the gold mining 
50 0 *36:12 0 0 | 30153 0 | 67 73 0 | 52°05 | 113-91 | >) ber, 1894 lost heen laid. be Parlia ; district generally. The scheme will, it is eaid, require an expendi- 
51 7 40100 35 10 0/75 20 0} 56°92 | 122°08 ecember, 1894, bas just in lal fore rar ment in that t f £2.000.000, of which not 1 than about £1,200,000 will 
62 0 *48190 0 41 10 0/90 01 0 55°42 | 121°59 | Colony. The result of the year’s transactions is more satisfactory ne ie thet capil ry tol ¢ a en Se oe 
ss 0 16118 0) 9 36 0! 52160 a 56-80 | 135-95 | than the previous year; although the revenue decreased to the | Probably go to the iron and steel trades, : 
15103 6 Spe ee. Y extent of £7596, the economies effected have resulted in an| _,2%¢ question of trades combination in the Midlands continues to 
increased net profit of £6022 on the previous year’s results, attract a good deal of attention. Mr. E. J. Smith, of Birmingham, 
= - The following synopsis of working gives the position of the rail- the founder of this system, in connection with the metallic bed- 
TauvCHS if TROUCHS way system at the end of the year Fabs i stead trade, is ng its adoption in other of the metalware trades 
= : L©. : ee : : of this district. It is suggested that any new combination shall be 
Ay mo Capital cost of lines open eee eke Set aes £3,518,595 ‘ ae ° 
== Total miles open 1193 based upon, amongst others, the following principles :—(1) That 
Gross revenue .. .. .. ce * £144,487 no single member of a trade shall be permitted to sell any 
25 7 *12 40 0 12 50 0/ 24 90 0| 41°05 | 82-28 Working expenses .. . £122,850 manufactured article without a profit. (2) That this profit 
30 8; 18122 7 |19121 0| 83 43 7/| 48-51 90-69 Profiton working .. .. .. .. .. «. £21,637 shall be fixed at a safe and reasonable amount, and that 
(9 3 16 $314] 20 0121/52 7221 115 5314 | 45°91 | 101°04 Percentage working expenses to earnings 85°02 per cent. the public be not compelled to pay more than a fair price 
Sars ie Pn EPPS —--—— - — per mile ope tee es £388 for the goods they buy. (3) That the system by which profits are 
eights of three main girders (inclusive) in tons, Gun Guennen aie oa 98 d fixed shall provide for the circumstances of each member of the 
pe : Working expenses per train mile S60, trade, perigee Eng goods at their exact value, arrived at by a 
a -—-—----- 26.0 —--—--~ 7 Trai metlenee so ok ieee ies cs seen tag plan of cost ing, or by the creation of grades on an automatic 
Ae EE One of the largest private contracts ever let in New South Wales | Principle. (4) That the benefits secured by trading at a profit 
ee OSS CIR DERS has just been secured by Mr. R. Amos for the construction of the | *hall be shared in proper proportions by everdy Th vopeesenting 
works in connection with the Australasian Smelting Company, the | ®ither capital or labour engaged in the trade. (5) That these pro- 
aie amount being £200 portions shall be fixed by an arrangement as to wages at the 
. S22 Sos : outset, and by aa scale or bonus to be paid on wages, the 
Skew | — of | Total weight | Total weight SxS # fons said bonus rising or falling with every alteration of selling prices, 
span. indore ( sch), Of flooring. | of bridge. BS | BET CATALOGUES without, however, lowering the fixed wages, unless for some special 
- aud Ss 3. ag 5- : reason suggested by the workpeople hearin, me 
ee - : . Sa . - The annual report of the St. George’s Engineering Company, 
i THE Chloride Electrical Storage Syndicate. Catalogue, in Shropshire, shows that the business of the company continues to 
jin | tc qg.lb| tc g.lb | t.¢.q.1b./ Ib. Ib. pocket-book form, of the various siz3s, uses, capacities, and | make satisfactory progress, the turnover having considerably in- 
# 0) 8 91 4 3315120 | 51140 0 76°55 17°21 ‘| discharge of chloride accumulators, and Serorusaiion conor the | creased, and the outlook ra reported by the directors to be “ dis- 
6. 1! 1610222 | 48 8219 | 81100 7 | 68-82 114°96 a and other batteries.—A useful and well got up little tinetly encouraging.” A6 per sont divid 4 i x aot, 
f° Ww expendl- 
(3 2 a as 90 10211 as 123°50 mR Arthur Zadig, 11, Queen Victoria-street, London. Portable and onl —_ - ee ee ee a “a 
5 ermanent Railways for Industrial, Agricultural, and Building} ‘The Alumini } f Oldb Birmingham, is 
7) mes 8 54310 (112 43 1 60°00 123°97 | Parposes, — This catalogue comprises rails, sleepers, fastenings, Princ to rs 4 Soi pee ns aan ane com- 
8 7 39200 69 300 Wr 70 0 72°51 Is4-5q | CWMBECted lengths of rails and sleepers and crossings, turntables, | mercial scale, caustic and bleach under the Castner process, on 
e woe shi °“ | wheels and axles, axle-boxes, and eleven kinds of tip and other | which it has been engaged experimentally for about a year. This 
8) 8 _ = 126 20 0 ros 134°63 wagons, and trollies, i" 7 process is the invention of Mr. Hamilton G. Castner, who is also 
(a _J. Sagar and Co,, Halifax. Particulars of Wood-working of all} the inventor of the aluminium process adopted by the firm. 
WS 6 - — 216 41 8 — 171°68 | kinds.—This isan exceedingly well Fad up catalogue of a great | Castner’s process, it is claimed, reduces the cost of making caustic 
, : variety of well-designed machinery, illustrated by good engravingr, | soda from £6 to £4 5s,, and bleaching powder from £5 10s. to 
120 0/ 4612312 | 82 00 0/175 00 0 = = accompanied in almost all cases by ample particulars. It is of one | about £3, . ad 
132 6; 97100 0 % 70 8 | 291 70 8 62°65 189:44 | of the proper sizes, 9fin. by 6hin., has the name on the back, and A new railway carriage washing brush has been invented by Mr. 
invites proper care and preservation by ped it a place amongst | E, Murphy, divisional superintendent of the Great Western 
TYPE I things of reference worth keeping. The paper used is of very | Railway in Birmingham. The invention consists of a brush, 
i oe ie 3 ee excellent quality for printing, but it is too thick for convenience of | through the handle of which two small tubes run, and when the 
Pare = y feat 6 .-- == the reader. ke handle is attached by means of a rubber tube to a hose or stand- 
T = — Measures Bros., Southwark-street, London. Revised Pocket pipe, a stream of clear water can be directed over the top of the 
a t  ¥ Book of Sections. —This is a small book givin sections and | brush on to the surface requiring to be washed, or by turning on 
2 . particulars of simple small and large built-up joists and girders | 9 small tap the water can be sent through a cylinder containing a 
64 9/ 17 22 0 | 18 6112 | 53170 2 | 48°14 70°02 | used very largely in the building trade. It also gives particulars | bar of soap at the back of the brush. 
of columns, roofs, and some useful information and tables, &c., 
connected with architects’ and builders’ work and requirements, and 
also usoful to structural ironwork engineers. 
P Dorman, Long, and C»,, Limited, Middlesbrough : Steel Ssctions NOTES FROM LANCASHIRE. 
Manufactured by. 1895.—The appearance of this catalogue affords From respondents, 
considerable satisfaction to Englieh users of al] kinds of tees, bulbs, ( redheodigs ss ) 
saci and angles, and rolled joists and girders, and girders and floors| _ Manchester.—A strong healthy tone continues throughout all 
Psy at h Flooring _ Total weight built up of rolled sections, firstly, because is shows that there is no | branches of the iron trade, and, although buying is not so active 
eiligue plates. cf bridge. longer any necessity for the employment of foreign rolled sections | #8 recently, there is quite as much business coming forward as 
of any size, or simple built up beams and girders, and secondly, | either Pg or finished iron makers are prepared to entertain. Pig 
130; 8171n 116110 5140 7 7408 | because the catalogue is excellently well got up,and gives with | iron makers are in most cases eo heavily sold over the present 
tla 3 10 140 14 €9°00 | every engraving of a section—all of which are coloured—the | Year, and are so cautious about committing themselves into next 
fa 5" :aeaawenl + Doubl a dimensions, weight, moment of resistance and inertia, and | year, that inquiries of any weight are frequently declined, and 
<i doe eiacraic a ____ | distributed load per foot, Until recently this excellent form of =< Ror Fis beg ee _— —— 
, - Se aes tal d guide for build d hi best d also holdii ack as mach as possible from commi 
The following examples of the distribution prove the above :— Sbroad. This Ege saan fuanen: alge omy ; ae hanson selves at all forward. The position as regards the engineering 
them all, Further, it has the name is on the back. branches of industry remains much as I have reported recently, 
: w! the general reports I receive continuing satisfactory as to the 
jameac aeamrne i 80 LBS RAIL weight of new work coming forward. Stationary engine builders, 
FLOORING 15 FT. SPAN ! SLEEPERS 2.6 CENTRES as previously reported, are all well equipped, machine tool makers 
i = 7 HoRSELESS CARRIAGES.—The new departure in road locomotion | have been booking a good deal cf new work, boiler makers are 
~ by means of ‘‘horselees carriages” is the topic of the hour the | fairly well employed, and cotton machinists are all very busy, 
although chiefly upon foreign work. The locomotive building trade 


v v v 
R2=’OISW BFISW R2-242W RE-B2W R= -242W RZ=NSW Rs O/SW 
[See Tue Enomnter, September 15th, 1893.] 
T.king the bending moment directly under the wheel, and the 
r actions being 30in. apart. 
B>nding moment on the rail— 
M = W (0°242 x 30 + 0°115 x 60 — 0°013 x 90) 
= W (7°26 + 6°90 — 1°17), assuming W = 10 tons, 
M = 130 inch-tons, 
S ria in the rail— 


f= 





My 


I 


130 x 2° 


31 


Jen 








unwieldy words as ‘‘ horseless carriage,” when the simple and more 


wide world over, and yet so sudden has been the appreciation of 
the possibilities of the new type of vehicle that no satisfactory 
English generic name has so far been adopted: In one paper we 
may see them vaguely referred to as ‘‘ horseless vehicles,” and in 
another rather more descriptively as ‘' self-propelled a 
and when the source of power is mentioned the name perforce 
lengthens out into ‘‘ petroleum-driven carriages” or “‘electrically- 
propelled vehicles.” There is obviously need for a word which, 
while descriptive of the object, shall be short, euphonious, and 
convenient for general use. To this end, we a the adoption 


t 


is still onl 
and the i 


tended to restrict speculative operations, and 
given a slacker tone to business ; but this is regard r 
yer than otherwise, as it has checked what would possibly 

ave b 


y in a very moderate condition, but there is more doing, 
diat ts are generally regarded as hopeful. 
with a steady business doing, and a 





A full average attendance, 


good deal of inquiry stirring for next year, was the general feature 
of the Manchester Iron Exchange meeting on 


uesday. The 
industry has necessarily 
thus apparently 
ed as rather an 


hreatened dispute in the shipbuildin 


an unwarranted boom in prices that could only have 





of the word ‘‘autocar” as one very aptly suited to the 
It not only provides a descriptive term for general use in referring 
to the class of vehicle, but it can readily be combined with the name 
of the motor power to indicate an “‘ electric autocar” or a ‘‘ petro- 
leum autocar.” It is a pity to use two such indefinite and 


injariously affected the legitimate course of trade. 
lative holders of iron have, no doubt in not a few instances, been 
frightened into unloading at under current rates, and this has 
represented undereelling in the market, but makere’ prices have been 


Outside specu- 


y firm 








Strain on rail = 10°5 tons per square inch. 
(See THe EncinuEr, October 26.h, 1894. 





practicable ‘“‘autocar” will not only suffics, but will convey a far 
more correct idea of the object alluded to.—7he Hardwareman. 


d 





in no way affected, and on Tuesday’s market were Crasedings 
at full rates, with makers disinclined to quote at all for fo 


rward 
elivery except at some substantial advance upon present prices. 
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i kers are quoting 46s., less 24, for foundry qualities, 
Tancastt Manchester ; and in district brands, Lincolnshire makers, 
as the outcome of a meetin held on Friday, to consider prices, are 

noting farther advances o 6d. to 1s. per ton, 41s, 6d. for forge, 
£ 43s, 6d. for foundry, net cash, delivered Manchester, being now 
the minimum quotations ; these prices, however, are little more 
than nominal, makers being in most cases practically out of the 
market, and where they are pore’ to sell they ask quite 6d, 

rton more. P.G, foundry Lincolnshire is now quoted 45s. 6d., 
a 24, and Derbyshire foundry remains at 45s, 6d. to 47s, 6d., net 
cash, delivered Manchester. Makers quote 47s. 10d., net cash, 
for good named foundry Middlesbrough, delivered Manchester, but 
in the open market, good ordinary brands might be bought at 
47a, to 478, 34. For Eglinton, makers are firm at 493, 3d., and 
for Glengarnock at 50s., net prompt cash, delivered Lancashire 

orts, but about 6d. less would be taken in some cases for second 
reels, 
amintehed iron makers are securing a satisfactory amount of new 
orders, and little or no difficulty is experienced in obtaining the 
late advance in prices. Lancashire bars remain at £5 10s., with 
North Staffordshire quoted £5 15s., but these figures are only for 
resent delivery, quotations for forward contracts being 2s. 6d. to 
s, higher. For sheets, 6d. remains the average figure, 

with Association list rates for hoops firm at £6 2s, 6d. for random 
to £6 7s. 6d. for special cut lengths delivered Manchester district, 
and 23, 6d. less for shipment, ; 

Nat and bolt makers report a good demand coming forward 
generally, but although notifications of an advance in Staffordshire 
have been sent out, local makers have not yet followed. Possibly, 
however, there may be some move with the commencement of next 


nth, 

“~ the steel trade a fair amount of activity is reported, and 
prices continue strong. In hematites a moderate inquiry comes 
forward, with good foundry qualities steady at 57s. to 57s. 6d. less 
2h ; ordinary steel billets average £4 5s, net cash ; and boiler plates 
£6 7s. 6d. to £6 103, delivered Manchester district, 

In the metal market rather more activity is noticeable, but list 
rates for manufactured goods remain at late quotations, 

An interesting jubilee was celebrated on Saturday last in con- 
nection with the Manchester Nut and Bolt Works, established in 
1845, Mr. Benjamin Marsden, the head of the firm, entertaining 
his employ 63, with their wives and friends, to the number of about 
four hundred, to an ample repast, at the Bell Vue Gardens. 
During the evening the staff and workmen presented to Mr. 
Marsden a handsomely illuminated address in commemoration of 
the event, and Mr. Marsden followed with the presentation of a 
valuable gold watch to the foreman of the works in recognition of 
his thirty-five years’ service with the firm. 

All sorts of mechanical arrangements have been introduced for 
smoke prevention, with more or less success, The other day I 
saw a simple contrivance with this object in view, for alternate and 
automatic side firing, applicable to large boilers, designed by Mr, 
J. K. Broadbent, of Salford. The principal feature of this inven- 
tion is that when the farnace door is opened to fire up one side of 
the furnace, it raises an air door over the top, admitting a current 
of air down the back of the doors and over the fire, and with this 
door open the man can fire well up one side of the furnace. 
When one side of the furnace has been stoked, the other half can 
be fired in a similar manner, by opening the other door, so that 
the temperature of the furnace is kept up, and the bright fire on 
one side of the furnace helps to burn the smoke from the other. 
By this system of firing the consumption of coal is also greatly 
diminished, and the evaporating power of the boiler increased, 
whilst the incandescent fuel on the bars is prevented from running 


too low. 

The Stretford Gas Company is making considerable extensions 
of its existing plant, which, when completed, will more than 
double the present production, The additional plant includes a 
new large retort house, with a series of retort ovens on the 
regenerative principle, the increase of the scrubbing and purifying 
plant, and the enlargement of the existing gasholders, by putting 
on additional lifts. Oaly a portion of the extension which has 
been decided upon is being completed this year, but with the 
additional plant the output of the works will be increased to about 
40,000,000 cubic feet. The remaining portion of the extension will 
be put in hand early next summer. 

Economy in lubricating oils is an important consideration, 
wherever large driving power is required, and the other day I had 
an opportunity of inspecting an ingeniously designed oil purifier 
introduced by Messrs, Tong and Wood, ot Chapel Walks, Man- 
chester, the object of which is to purify and thus render 
fit for repeated use the oil drippings trom shaftings, engines, 
&c. The oil is first caught in a bucket, and then poured into 
a receiver at the top of the purifier, a cylinder - shaped appa- 
ratus, whence it falls through a sieve on to a second sieve, 
underneath which is a spreader for working the oil into a pliable 
condition. The oil next falls into a syphon, out of which when fall 
the oil flows, leaving all sediment at the bottom. After passing 
through another sieve and spreader, and also through a second 
syphon arrangement, the oil is filtered through a prepared flannel 
arrangement, These sieving processes are repeated, according to the 
purification required, and the lowest portion of the cylinder is so 
constructed that any water which may have found its way into the 
oil falls to the bottom, the oil itself floating at the top, and an upper 
tap is provided to run out the oil, with a lower tapto run out the 
water. The dirty oil is thus rendered absolutely pure and safe for 
repeated use, and the whole apparatus is a self-contained and very 





In the coal trade some improvement is noticeable, the increased 
demand for house coal, due to the approach of winter, enabling pits 
as a rule to get on to about full time, Prices, however, except for 
some levelling up where they have been very low, show no general 
advance, nor is there any likelihood of such a movement at present. 
At the pit mouth best Wigan Arley remains at 103. to 10a, 6d.; 
Pemberton 4ft, and seconds Arley, 8s, 6d. to 93., and common 
house coals, 7s, to 7s, 6d. per ton, Common round coals, suitable 
for iron-making, steam, and general manufacturing purposes, still 
hang upon the market, and supplies are plentiful, with prices low, 
6s, to 68, 6d. being the full average at the pit mouth, Engine fuel 
meets with a fair demand, but there are ample supplies upon the 
market, and prices are only maintained at late rates, common 
sortsaveraging 3s, to 3s. 6d., and better sorts 4s, to 5s, at the 
pit mouth, 

_ In the shipping trade no improvement can be reported, the posi- 
tion being, if anything, more unsatisfactory than it has n 
recently, excessively low prices being taken to secure orders, good 
ordinary steam coal having been sold at 7s,, delivered Garston 
Docks, representing 5s. 6d. at the pit, whilst common bunker coal 
is obtainable at even below this figure, with better qualities of steam 
coal quoted 7s. 6d. to 8s,, delivered Mersey ports, 

Barrow.—There is a brisk business in the hematite trade, 
although many of the recent sales have been for warrant stocks, 
which are accumulating to an extent which demonstrates the 
confidence speculators have in the immediate future. During the 
week 6654 tons of iron have been put into warrant stocks, This 
represents an increase since the beginning of the year of 93,336 
tons, and makes the stocks now held 263,814 tons. Prices are firm 
at 48s, 5d. net cash sellers, penny less buyers. Makers are not 
quoting, but mixed numbers are nominally at 51s. to 52s, per ton 
net f.o,b, Thirty-six furnaces are still in blast. 

Tron ore is firm and in brisker demand at 10s, per ton for average 
qualities net at mines, 

The steel trade is very active, andthere are plenty of orders in 
the market, rails being at £4 15s. nominally and £4 6s. actual for 
heavy sections, Plates are at £5 2s. 6d..to £5 5s, nominal, but 
business has recently been done at £417s, The outlook in the steel 
trade is cheerful, and there conpeepente that the wages difficulty at 
the Barrow Steel Works ison the point of being settled, the men to 
return —— at 8 per cent, advance on the head award on the 

Oo, 





Shipbuilders and engineers have nothing new to report in the 
way of orders. H M.S. Sturgeon left Barrow on Wednesday for 
Devonport, She is a torpedo boat destroyer, and has won reputa- 
tion as a 29-knot boat. 

Coal and coke are in brisker demand and fuller consumption, 
and prices are stiffening. 

Shipping returns show the exports from West Coast 
the week to have been 5279 tons of pig iron and 13, 
steel, com with 9345 tons and 10,153 tons res 
deorease of 4156 tons of pig iron, and an increase of 3184 tons of 
steel. The te shipments up to date represent 239,718 tons 
of pig iron, an ,680 tons of steel, comparing with 293,295 tons 
of pig iron, and 326,230 tons of steel, a decrease of 53,577 tons of 
pig iron, and of 18,550 tons of steel, 
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THE SHEFFIELD DISTRIOT, 


(From our own Correspondent.) 

THE cold weather, which has now set in, is having a beneficial 
effect upon the house coal trade. On all sides it is stated that 
there are a larger number of inquiries respecting supplies, and 
that the output is somewhat better. The advance forced at the 
beginning of the month is very difficult to sustain. Although the 
pits are only working short time they are able to be more regularly 
employed. The jimprovement, however, does not apply to the 
whole of the coal trade. Steam coal, as is generally the case at 
this season of the year, is in less request, and as both hard and 
soft coal are obtained from the same bed the increased production 
of the one throws a larger tonnage of fuel into the market at 
certain seasons of the year. The metropolis is taking better sup- 

lies, although the competition of seaborne coal is very keen and 
aed prices low. The Great Eastern Railway is also doing an 
increased business from Doncaster to the Eastern Counties. Local 
sales of house coal are only moderate, and values have not been 
queenlly advanced, Silkstone ranges from 8s, to 93. 3d.; best 

arnsley softs from 7s. 94. to 83. 6d., while ordinary samples can 
be had at 7s, 3d. to 7s. 6d. per ton. Thin seam coal, which is 
very plentiful just now, fetches 6s, 6d. to 7s. per ton at the pits. 
The steam coal trade is not in such a flourishing condition, owing 
to the practical closing of the Baltic ports. The Humber ports have 
taken a decreased supply, Hull showing a marked falling-off. Last 
week 300 tons of coal were sent from Rotterdam to the chief 
Humber port, and much interest was excited as to its destination 
and purpose. The edvance in the iron trade has materially bene- 
fitted the demand for hard coal, while railway companies are 
taking a good supply on contract account. Barnsley hards make 
63. 6d. to 7s. 3d. per ton, secondary sorts being available at 6s. per 
ton. Gas coal is in increased request, the values remaining un- 
changed at from 6s, to 6s. 6d. per ton. Manufacturing fuel is more 
largely inquired after, although the output being large limits 
prices, Small nuts are 5s. to 63, per ton ; screened slack, 4s. to 5s. 
per ton; while pit slack is 2s, 6d. per ton. Smudge can be 
obtained as low as ls. per ton. Coke is in better demand, and 
prices run at from 7s. to 9s. per ton. 

Messrs. Leadbeater and Scott, steel, file, and tool manufacturers, 
St. Mary’s Works, Penistone-road, Sheffield, havejshown me samples 
of compound compressed solid petroleum, the invention of Mr. 
Paul D'Humy, a French naval engineer. Mr. D’Humy claims to 
have solved the ae mg of solidifying petroleum and low-grade 
bituminous oil. Under his process, which he does not intend to 
patent, relying upon preserving the secret, he states that three 
cubic feet will represent a bulk of a ton of coal, and will last com- 
bustible as long as fifty tons. The samples shown to me were soft, 
bat the inventor states that they can be rendered as hard as 
marble. They were of two kinds—one for domestic use, and the 
other for manufacturing purposes. Both samples placed in the 
fire gave a strong flame with abundant heat, and lasted con- 
siderably longer than equal specimens of coal, Experiments have 
recently been made in Liverpool, and these are stated to have 
given surprising results. Mr. D’Humy says that this compound 
compressed petroleum is not dangerous, can be easily stored, will 
not evaporate or occasion any explosion. In addition to that it 
requires very little draught to burn, produces no smoke or smell, 
and will not give more than two or three per cent. of ashes, A 
cubic inch, he adds, will produce a light bluish flame many hundred 
times its volume with intense heat. The new fuel burns only on 
the surface, thereby ensuring slow combustion. Mr. D’Humy 
expects a great future for this fuel. He looks forward to the time 
when Atlantic-going st 8, instead of carrying 5000 to 6000 
tons of coal, will only require 2000 tons, and with that weight 
easily do the voyage in four days. He anticipates also that it will 
render cualing stations less essential to vessels of war, as the 
battleships will be able to stay at sea for several months without 
taking fresh coal or reducing speed. It will be useful, he says, to 
armies, as the troops can carry the petroleum about with them in 
their knapsacks ready for use for cooking or other purposes on 
the field. Nor are these advantages all he anticipates. For 
pleasure yachts,and even for open grates in private houses, com- 
pressed petroleum, he expects, will supersede raw coal. He might 
also have added, always supposing that the invention‘ ‘fills the bill” 
of the inventor, that it will make the country practically inde- 
pendent of strikes. These views, of couree, are the views of the 
inventor. Experiments on an elaborate scale are shortly to be 
made in Sheffield. 

The iron trade is steadily improving, the absence of speculation 
being fone of its most healthy and gratifying features. The 
demand is coming from all markets without any particular pressure 
from either, except perhaps India and Japan. The South 
American market has been looking up for some time, and were the 
long-expected orders from these parts to come forward, prices 
would spring up suddenly. In the steel trade there is also a 

neral improvement, and values are gradually advancing. Swedish 
cen, in the case of several leading firme, has been advanced 
£2 per top, and even at the increased quotation keeps in brisk 
demand. Several of our firms are well booked forward for the 
whole of the year, and the orders they are now taking for next 
season’s delivery are at better terms than the work at present 
being completed. 

In the rolling mills, where there is considerable briskness, prices 
remain unaltered, and there is no intention of advancing the 
quotations unless the coalowners should make fuel dearer, In 
view of such a contingency the rolling mills are not disposed to 
enter into forward contracts at current rates. Even Saint Monday 
is not being observed in the mills, a circumstance rather unusual 
with the workers employed at these places. 

Railway material continues to be freely placed, and the firms 
engaged in that business, both in Sheffield and Rotherham, are 
well off for work, The number of engines mentioned as in pro- 
cess of building for the London Extension of the Manchester, 
Sheffield, and y Pos T= Be Railway was under-stated the other 
day. They are being constructed at Gorton, and 126 engines have 
been given out as a start, with an expectation that the traffic will 
warrant the manufacture of a still larger number. There is a 
rumour here that 300 engines are about to be ordered for the 
Indian States, but inquiries made this week have failed to obtain 
definite confirmation of the report. The wagon builders are busy, 
with every anticipation of increased pressure as the year advances, 

Although the Belfast strike has not yet affected Sheffield to any 
extent, some apprehensions are felt here of its extension to the 
Clyde, in which case several Sheffield firms will suffer. 

n the —— branches there is no change to report. The silver, 
electro, and cutlery trades are well employed, and will continue 
increasingly busy as we approach Christmas and the New Year. 
More encouraging advices are coming in from Australia, and the 
demands for South Africa are one of the chief features, not merely 
in mining and other tools required in the diamond and gold enter- 
prises, but in articles of household use and largely in luxurious 
appointments for the tables of those who have made their fortunes 
inlucky mining ‘‘coups.” An extraordinary quantity of silver and 








electro-plate of the very best quality and most artistic design has 
recently been sent to these markets, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH there is a decided lull in the iron market, prices are not 
weaker, because manufacturers are so well off for contracts that 
they can afford to hold off from selling for the present. Generally, 
very heavy contracts were booked in September for execution this 
quarter, and this month also a fair trade has been done, so that a 
slackening now is not unexpected. The position of producers is 
satisfactory, the prospects are very favourable, and as this is the 
case in most other districts besides this, the tition is less keen 
than has been known for a long time, and even the merchants are 
not so ready to undersell the makers as usual, 

All branches of the iron and steel industries alike are feeling the 
improvement, but it is curious to note that while these industries 
are becoming brisker, business in the coal trade is falling off. 
Usually the coal trade follows the lead of the iron trade, but such 
is not the case this time, and whereas prices are going up in iron 
and steel, they are falling in coal, and wages at the collieries are 
being reduced where the tendency at the ironworks is upwards. 
This may in some measure explain how it is that, with so much 
activity in the irun and steel trades, the receipts of the North- 
Eastern Railway Company are not likewise exhibiting increases— 
the traffic in coal has not improved. 

The most improvement of late has been noticeable in the rail 
trade, and so many orders have the manufacturers booked during 
the last few weeks, that they are almost out of the market, and 
have made substantial advances in their prices. This is all the 
more satisfactory as for a long time the rail-making firms had the 
greatest difficulty in keeping their works going, and could not get 
their gees for heavy rails above £3 103. net at works. However, 
they have recently gone up with a run, until now £4 15s. net is 
being quoted, and the advances have brought out companies who 
have long been holding off. Plenty of inquiries from abroad are 
still being received, chiefly from India, Steel billets have been 
put up to £4 53, net at works, and even £410s, is quoted. The 
demand for steel railway sleepers has improved also very materially, 
and as much as £6 net at works has been quoted for a small order ; 
but less would be accepted for a large contract. In the 
demand for steel plates and angles a lull is reported, as the 
rapid advances have somewhat checked buyers, for shipbuilders 
have had to put up their prices so as to cover the increased cost of 
steel, and shipowners are not very ready to give higher prices for 
their vessels, especially as freights are still poor. But as plate 
manufacturers are well off for orders, they are not inclined to ease 
their prices. Steel ship plates are quoted at £5 2s. 6d.; steel boiler 
plates, £6 23, 6d.; steel ship angles, £4 17s, 6d.; iron ship plates, 
£5; iron ship angles, £4 153. per ton, all less 24 percent. and f.o.b. 
Common iron bars are steady at £5, less 24 per cent. f.o.b. 

The pig iron market is quiet this week, but deliveries continue 
very heavy, the exports from the Tees alone averaging over 
3500 tons daily, and there is every reason to believe that though 
the production has increased, it will still be short of the consump- 
tion, and that the October stock returns will show a decrease, 
The stock of No, 3 Cleveland pig iron in makers’ hands is small, 
bat there is plenty in Connal’s stores, though the consumers do not 
buy these warrants just now, as they are at a higher fi than 
makers’ iron, The stock of Cleveland iron in Connal’s public 
stores on Wednesday night was 140,060 tons, or 4083 tons increase 
this month. Mottled and white pigs are very scarce, it being 
difficult to find a maker who is in a position to supply even 
100 tons for prompt delivery. A broker had this week an 
order to buy 1000 tons of mottled or white iron for prompt 
delivery, but he had to be content with half that quantity, and ~ 
that supplied from several works. At the same time the firms 
were asked to quote for the supply of 1000 tons a year of white 
iron for three years, but no one would venture to quote. The 
output of both mottled and white iron of late has been very 
small, as it has been much more profitable to produce than 
No, 3. Usually white iron is 23. per ton cheaper than No, 3, 
but now it is 3s, 9d. cheaper, and makers do their best to avoid 
producing it, The stock of Cleveland pig iron held by the makers 
is chiefly No, 4 foundry and No. 4 forge, and the consumption of 
both these qualities is improving. o. 1 Cleveland pig iron is 
393, 9d.; No. 4 foundry, 37s.; No. 4 forge, 36s.; mottled, 35s. 6d.; 
and white, 35s., for early delivery. Tenders are asked for the 
delivery of 5000 tons of No. 3 Cleveland pig in India by the end 
of the year. This iron is for pipe founding purposes. In this 
country No, 4 is used, but as it is difficult to get scrap out there, 
a better quality of pig iron is employed. 

Mixed numbers of East Coast hematite pig iron are quoted at 
47s, by makers for prompt delivery, but small lots from merchants 
can be obtained at 46s, 9d. The Normanby Ironworks Co., who 
own three blast furnaces near Middlesbrough, has been converted 
into a private limited liability concern, the capital being £100,000 
in .£10 shares, The company takes powers to carry on not only 
the business of ironmasters, but also those of ironfounders, 
smelters, metal workers, brassfounders, tin-plate workers, tool 
makers, metallurgists, mechanical engineers, colliery proprietors, 
coke makers, quarry and mine owners, &c. The directors are 
Messrs, Arthur Pease, M.P., Hummersknett, Darlington; A. F. 
Pease, The Grange, Darlington; and H. Pike Pease, Middles- 
brough, 

Messrs. Connal and Co, have posted a notice on ’Change to the 
effect that a warrant, No, 6/184, dated lst April, 1890, in the name 
of Carrick and Brockbank, for 500 tons of mixed numbers Govan 
pig iron, has been declared to be lost, and that they have stopped 
delivery. 

The engineering industry shows considerable improvement, fall 
work being now afforded at establishments which have long been 
running short time. Sir Christopher Furness, the late M.P. for 
the Hartlepools, and senior partner of Farness, Withy, and Co., 
shipbuilders, West Hartlepool, recently became connected with 
the marine engineering works of Messrs, Westgarth, English, 
and Co,, of North Ormesby, near Middlesbrough, and he is 
now in treaty for the purchase of one of the oldest engineering 
works on Tees-side, together with a shipyard, the engineering 
works to be devoted to marine engineering chiefly, It is also 
reported that a graving dock is to be constructed on the south 
bank of the river Tees, near to Southbank Station, on land re- 
claimed from the river by the Conservancy Commissioners, the 
dock to accommodate the largest vessels that visit the Tees. It 
was expected that Messrs, Brunner, Mond and Co, would have 
constructed their new chemical works there, but they have decided 
to go to the north side of the river. The United Alkali Company 
is also erecting on the north bank of the Tees ammonia works for 
the manufacture of soda ash, 

It has been decided to postpone the public celebration of the 
completion of the piers at the mouth of the Tyne until the 
summer. It was intended that the ceremony should have taken 

lace about November 6th, and the committee invited in turn 

ord Salisbury, Mr. Goschen, Mr. Balfour, and the Duke of 
Davonshire to declare the piers open, but none of them could 
attend. The Tyne Improvement Commissioners hope to be more 
fortunate if the ceremony is postponed til] the summer. 

The Cleveland miners. are dissatisfied with the reply that the 
owners gave them last week to their application for advanced 
wages, and the lodges are being consulted as to what further steps 
shall be taken to obtain at least 5 per cent. advance, 

The gas coal trade is active, deliveries being very heavy, but for 
steam coal the demand is poor, and exports are falling off, the 
slack season having set in sooner than usual. Coke is in increasi 
demand, and the production is being enlarged. About 13s, 3d, 
per ton delivered Middlesbrough, or 14s. to 15s, f.o.b., may be 
quoted for average descriptions. Wages of colliery enginemen and 
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firemen in Northumberland have been reduced. Mr, Henry 
Palmer, of East Howle Colliery, has been appointed head mining 
engineer to the Consett Iron Company. Mr. Reginald Boll, second 
son of Mr. Thomas Bs, Esh Winning, Waterhouses, has been 
appointed as assistant mining engineer to the Bengal Coal Com- 
pany, India, ; 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has again been greatly influenced 
by the labour dispute in the shipbuilding trade, prices fluctuating 
day by day in accordance with the tendency of the rumours 
current on that subject. A large qaantity of pig iron changed 
hands. Business was done in S2otch pigs from 47s. 34d. to 
47s. 2)4., up to 47s. 54d., and back again to 47s. 144., cash. 
Cleveland iron was a little steadier, its statistical position giving it 
greater firmness, and business was done at 383, 74d. to 38s, 84d. 
Camberland hematite sold from 483. 74d. to 483, 34d., cash. At 
times the market was strong, but the tone was on the whole 
i ar, and the course of prices downward. 

Since last week an additional furnace has been placed on hema- 
sett fer three oe ee A _ pee ar = are now seventy- 
e urnaces in blast, fifty-two ucing ordi twenty-one 
hematite, and five basic iron. ‘ iia ad 

Prices of the special brands of makers’ pig iron are compara- 
tively steady:—G.M.B., f.o.b. at G w, No. 1, is quoted 
49s. per ton; No. 3, 46s. 6d.; Govan and Monkland, ditto ditto ; 
Carnbroe, No. 49s. 64.; No. 3, 47s.; Clyde, No. 1, 52s.; 
Nos. 3, 48s. 6d.; and Sammeriee, Nos, 1, 533.; No, 3, 49s.; 
Coltness, No. 1, 543. 64.; No. 3, 503.; Glengarnock, at Ardros- 
san, No. 1, 52s.; No. 3, 47s. 6d.; Eglinton, No. 1, 49s. ; No. 3, 
47s. ; Dalmelli m, at Ayr, No. 1, 48s.; No. 3, 46s.; Shotts at 
Leith, No. 1, 54s, 6d.; No. 3, 493.; Carron, at Grangemouth, 
No. 1, 54s, 64.; No, 3, 403. 6d. 

The process of storing pig iron is increasing, the quantity added 
to the stock in Connal and Co.’s Glasgow stores in the past week 
being upwards of 3000 tons, and there can be little doubt that 
makers are also adding considerably to their private holdings, 

There is no improvement in the foreign lenan for pig iron. 
The past week’s shipments amounted to only 5425 tons, of which 
one-half was coastwise shipping. No iron was despatched to the 
United States. Canada took tons; = 675; Italy, 200 ; 
South America, 100; India, 82; Australia, 387; France, 111; 
Holland, 250; Belgium, 300 ; other countries, 50, The coastwise 
shipments were tons. 

The demand for finished iron for home use is moderate, but the 
— — wed gon The a —_ 
‘plenty of employment, an © pros’ is quite satisfactory for 
steady work, if strikes can be a . oe 

Messrs. Sharp, Stewart, and Co., of the Atlas Works, Glasgow, 
have secured an order to construct eight engines, and Messrs. 
Dabs and Co., also of Glasgow, for six engines, both for the 
Cape. These contracts, added to others recently secured, will 
place the locomotive engineering department ina very satisfactory 

tion. 
Poth —_ vessels oy — > bone from Clyde es in the 
week aggrega' ully 17, ns gross register. ey in- 
Pded the steel screw steamer Horace, 3400 tons, built by Messre, 
D. and W. Henderson and Co., with triple-expansion engines and 
Howden’s forced draught, for the Liverpool line of Messrs, Lam- 
rt and Holt ; and a steel screw steamer of 5500 tons deadweight, 
Pailt by Messrs. Archibald M‘Millan and Son, Dumbarton, and 
fitted with triple-e: ines by Messrs. David Rowan and 
Son, aleo with Ho draught, for Messrs, R, A. Mudie 
and Sons, Dundee. 


There has been a falling off in the coal shipments from Scottish 
ports in the past week to the extent of about 15,000 tons, of which 
about 8000 tons has occurred at Clyde ports, e coal market as 
a whole is in a very languid state. The output from the collieries 
is, perhaps, about the greatest on record, and on this account 
supplies are so heavy that prices are depressed to the lowest point, 
and many firms are understood to have a heavy struggle to main- 
tain their position. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent, 

THE conclusions formed last week as regards an improvement 
looming in the coal trade have been fairly justified, and a better 
tone has prevailed in steam coal all the week. 

On ’Change, Cardiff, midweek, it was reported that the steam 
coal trade was recovering its buoyancy, and house coal steadily 
improving. Present quotations are :—Best steam, 10s. to 10s, 6d.; 
seconds, 9s, 3d. to 9s. 9d.; dry, 9s. to 93, 3d.; best Monmouthshire, 
8s, 6d. to 8s, 9d.; seconds, 7s. 9d. to 8s.; best small, 5s. to 5s. 3d.; 
seconds, 4s, 6d.; drys, 33. 3d. to 3s, 6d., all f.o.b, Best house 
coal is —s at 10s. to 10s, 3d., and every day indications are 
given that the house coal season is at hand. The weather 
has accelerated this, for on Tuesday over a great breadth of 
country snow fell, and easterly winds are becoming stronger. Best 
Rhondda No. 3 coal is already in output below the demand, and is 
quoted firmly at 9s. 94.; brush is at 7s. 94. to 8s.; small, which 
is in increased demand for coking, is at 63, 6d. to 6s, 9d. No, 2 
Rhondda is quieter than any other class, and is selling at 6s. 9d. to 
7s.; through, 6s. to 63, 3d.; small, 4s. to 4s, 3d. Swansea prices 
are :—Best steam, 9s. to 93. 6d.; seconds, 8s, to 9s.; small, 4s, 3d. 
to 43, 64,; No. 3 Rhondda, 10s. to 10s. 3d.; No. 2, 83, 9d. to 9a, 6d.; 
anthracite, best, lls. to 123.; second quality, 83, 9d. to 93. 6d.; 
ordinary, 83. 9d. to 93. 64.; small cabin, 3s, 6d. to 3s. 94., delivered 
fab, Sennen cash thirty days, less 24. Patent fuel from 10s. 
The patent fuel trade at Cardiff has been rather quiet, and 

rices are a little weaker than they were last week, from 10s 6d. to 

03, 94. Coke is advancing, in its usual agreement with an improv- 
ing iron and steel trade. Prices this week at Cardiff were as 
follows :—Farnace, 123. to 123, 6d.; foundry, 15s, to 163.; special, 
193. Pitwood, if I am not much mistaken, will see better figures 
than at present, as stocks are low, and with severe weather setting 
in there will be almost a certainty of higher prices, At present 
163. 94, has been paid for ordinary wood. Iron ore at Cardiff and 
Swansea is improving in price and demand. Swansea prices this 
week are Tafna, 1ls, 74d.; Rubio, 11s, 104. to 123, ex ship thirty 


da 

The iron and steel trades are still improving, and a well-sustained 
demand exists for steel bar, merchant bar, and small goods, while 
inquiries for steel rails are on the increase, During last week over 
30,000 tons of iron ore came to hand. Most of the works are now 
showing @ brisk appearance, and if Wales can get a fair share of 
the steel rail orders which are floating around, this condition, 

tif ying after a long period of stagnancy, will be still moremarked, 
hear that in some cases the demand for steel bars from leading 
tin-plate works had been too great to be supplied. In respect of 
steel bar it is a noticeable fact that a few tin-plate mills have been 
kept inactive on account of failure to obtain the usual brands, no 
other being accepted. 

The latest prices on ’Change, Swansea, indicate some little doubt 
as to the pig iron market, Glasgow warrants are now 47s, 244. 
No. 3 Middlesbrough, 383. 7d., prompt ; hematite, 46s. ue. ost 
manufactures show advancing prices: Welsh bar, 10s, to 
£5 12s, 6d.; sheet iron and steel, £6 5s. to £6 103., with usual 
extra for higher gauges; steel rails, heavy sections, £4 53, to 
£4 103; light, £4 15s. to £5 15s.; sleepers, angles, channels, &c., 
according to specification. Bessemer steel tin-plate bars, £4 5s. 
to £4 10s,; Siemens, £4 7s, 6d. to £4 12s, 6d.; tin-plates Bessemer 
steel coke, 103, 6d. to 10s, 94.; Siemens, 103. 9d. to 11s.; ternes, 
193. 3d., 193, 94. to 223, 6d.; best charcoal, 133, to 14s.; wasters, 
4d. to 1s, less than primes, 

A large shipment of anthracite from Swansea to San Francisco 


took place last week, 6270 tons, and shipments at that port showed 
generally an improvement. The increase over the haere | 
week of last year was 10,000 tons. Shipments of coal indica‘ 
87,255 tons; patent fuel, 4900 tons; and tin-plates and general 
goods, 7890 tons. 

Tin-plates continue to show an upward direction, and if the last 
few days have seen a slight falling off in demand, this is due to the 
higher prices which are now being quoted. On ’Change, Swansea, 
mid-week, the general opinion was that prices will continue to 
advance and increased quantities be required. One thing is certain, 
according to the opinions of leading tin-plate manufacturers, that 
prices must go up. In one week tin bar has advanced 5s. per ton, 
and as all raw material is going up in proportion, makers must 
demand better prices. A good deal of tonnage is due at Swansea, 
and exports last week were satisfactory. France, St. Petersburg, 
Ojessa, and Batoum figured well. The total shipment of plates 
was 92 370 boxes, receipts from works 61.372 boxes, leaving stocks 
at 156 341 boxes, as compared with 187,339 boxes this day week, 
and 237,658 boxes this date last year. Oae good week’s exports 
would literally sweep the warehouses. The Briton Ferry Works 
are doing well. 

The Morfa tin-plate men at Lianelly have at length come to an 
amicable understanding with the proprietary. It was announced 
a few days ago that they had offered to resume work at a reduc- 
tion of 10 per cent., and on Wednesday it was stated that the 
difficulty was over. Soalso with the steel workers at the Worcester 
and Upper Forest Works, Morriston. This strike has extended 
over ten months. Mr. Hodge, Glasgow, secretary to the Steel 
Smelters’ Union, was present at the final conference on the part 
of the men, and all passed off amicably. It is understood 
that the pitmen and othersindirectly connected with the smeltin 
furnaces will derive an advance of 20 per cent., another proof o 
an improving steel trade. 

One of the Cardiff merchants on ’Change related his experiences 
the other day in the matter of labour difficulties. On several 
occasions he has had an order for coal, seconds quality, for France, 
and, failing to get the sort required on account of some —a 
with the men, the order has gone to Germany, and in each case hi 
customer has been virtually lost. 

A strike occurred at Dowlais last week amongst the fitters and 
blacksmiths, some 240 men being concerned. There has been a 
little friction amongst the men about Sunday work, overtime, and 
the action of an overman, but the chief aim is a desired advance in 
w On Monday and Tuesday work was resumed, with an 
intimation that they would work their notices out. A struggle is 
now predicted, which is — just as times are improving. 
The men appear to forget that the great industry at Dow has 
been maintained for the past two years with certainly no benefit 
to the company, the only margin of profit, and that a small one, 
being upon coal. 

London and Welsh water continue to attract attention from 
local authorities in Wales. The Water Committee of the Glamor- 
gan County Council have been especially prominent in the matter, 
and, having sent circulars all over the district, are about to base a 
petition to the Local Government Board from the information 
given. Barry is now going in for powers also to secure greater 
water enpply. 

The fifth annual dinner of the Marine Engineers, Bristol Channel 
Centre, was held at Cardiff on Saturday, when a very interosting 
gathering took place, and speeches were given by Mr. Darston, 
C.B., R.N., Mr. Maclean, M.P.,and Mr. D. A. Thomas, M.P. Dr. 
Elliott presided. Professor Galloway elicited applause by remarking 
that the Cardiff exports during last year, including those of 
Penarth and Barry, reached the grand total of fifteen million tons. 
Mr. D. A. Thomas, M.P., reviewing the existing condition of trade, 
looked forward to an improved state of things, Every index of 
trade barometer was rising and pointing to better times, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


FURTHER improvement can be reported for nearly all branches 
of the iron industry ; the number of orders booked during the 
last week is considered quite satisfactory, being sufficient to keep 
the works fully engaged. Prices show a continued hardened 
tendency. 

In Silesia the activity at the blast furnace works has been par- 
ticularly lively upon the week. Heavy orders for pig iron ‘have 
been booked by the Borsig and Donnersmark ironworks at 
M., 52 p.t., to be delivered during the first — of 1896. The 
manufactured iron trade is also reported in healthy employment, 
and pros are good on the whole, Quotations for both raw and 
finished iron show a decidedly upward inclination, but are offici- 
ally the same as before, 

The condition of the Austro-Hungarian iron industry is far from 
satisfactory, the demand for pig iron remaining languid and prices 
low. Some branches of the eable iron department are in pee 
occupation, but on the whole a dull tone prevails. There has been 
talk of some heavy contracts for | tives and wagons, which are 
to be placed in a week or two ; this woud help to secure employ- 
ment for at least several weeks, Quotations are much the same as 
previously reported. 

Accounts coming in from the French iron market state the occu- 
pation of the works and mills to be moderately good, the prices 
offered being firm, though not exactly remunerative. But there 
is a fairly confident tone prevailing generally. 

The Belgian iron market has increased in firmness. On home 
as well as on foreign account a fair number of orders has been 
received upon the week, and a rising tendency is noticeable in 
prices. At a late tendering for the State railways in Brussels 
prices were, on an average, 20f. higher than for the same period 
the year before. Comparing the prices of lst of October and Ist 
of September, an advance may be noticed for nearly allarticles. Bars, 
No, 2, free Belgian station, rose from 112°508. p.t. to 117°50f. p.t.; 
No. 8, from 117°50f. to 122°50f. p.t.; No. 2, free Antwerp, 
from 110f. to112°50f. p.t.; No. 3, free Antwerp, from 115f. 
to 117°50£. p.t.; girders in iron or steel, f.o.b. Antwerp, rose from 
105f. to 106°25f. p.t.; the same, Belgian station, from 110 to 
115f. p.t. Angles advanced from 120 to 125f. p.t., free Belgian 
station ; plates, both for —- and free Bolgian station, rose 
2°50f. p.t.; while steel note 85f. to 100f. p.t., against 
95f. p.t. on the Ist of September. There were 28 blast fur- 
naces in blow on the Ist of October, out of 43 existing, twelve 
producing forge pig, three foundry pig, and fourteen basic, Output 
of pig iron in September, and for the first nine months of present 
year and of the year before, was as under :— 





September, January lst to October Ist, 
1895. 1894. 1895. 1894. 
Tons, Tons. Tons. Tons. 
Forge pig .. 80,000 .. 86,600 .. 269,940 .. 300,240 
Foundry pig.. 6,600 .. 6,600 .. 64, «. 59,400 
Basic .. =» 84,500 .. 84,500 .. 287,630 .. 310,800 
Total.. 71,100 .. 77,700 .. 621,770 .. 670,440 


The Belgian coal trade remains on the whole satisfactory, 
although the pe tomers | warm weather, which lasted all through 
September, has prevented the general demand from becoming very 
brisk, but during the present month inquiries for all sorts of house 
coal are sure to increase considerably. For the present no change 
in quotations can be reported, but a stiffening tendency has been 
perceived in some instances, which will in time lead to an advance, 
Concerning the business done in coal and coke during the first 
eight months of present year, it is stated that Belgian import of 
coal amounted to 943,219 t., 869,079 t. for the same period 
the year before; of which 475,797 t. came from een I against 
459,239 t. last year. In coke 256,471 +. were imported, against 
214,862 t. in 1894 ; of which 247,298 t. came from Germany, against 
208,376 t. Export in coal amounted to 2,965,402 t., against 








2,748,820 t.; of which 2,309,782 t, were sent to France, against 





2,166,830 t.; Germany receiving 188,247 t, agnines 141 
the corresponding period last year. In’ coke B64, 660 . ie 
cepeniets ign ath AF ps year ; 103,591 t. were sent 
ermany, ag 4 »; While export to France 
to 248,062 t, againet 301,410 f. ‘ ie 
aoges of importance have no’ en place on the ish- 
Westphalian iron market ; but demand, as val as pete Aaa ga 
om sed bp apna ween the bee ape iron ore mines of the 
rland are very actively engaged, the output for firat 
of 1896 having already been disposed of, Minette of pt ry | 
also in good request. In pig iron a most animated business ig 
eee scarcely covering the emg active demand : the 
majority of the works are reported to have secured orders til] end 
of first quarter of 1896, and in some instances contracts booked are 
even said to reach far into next year. The tone of the malleable 
iron trade is hopeful, only the mills find, as usual, some difficulty 
in bringing the prices for their articles in just proportion to those 
of the raw materi: A satisfactory inquiry is experienced for 
both bars and girders, although for the last named article demand 
has been slackening off a little during the past week. Hoops find 
ready sale at slightly advanced quotations. For plates a somewhat 
better demand has been coming forward lately ; sheets are very 
brisk, buyers willingly paying the raised prices of last week. Wire 
and wire nails have been in satisfactory request, quotations show. 
ing an upward inclination. 
=Onatput of pig iron in the Saar and Mosel district was, for 
September of present year, in forge pig 19,614 t., basic 59,579 t,, 
foundry pig 9154 t., together 88,347 t. Production has decreased 
5°2 per cent against that of the preceding month of August, which 
was 93,166 t. In September, 1894, the total output amounted to 
89,689 t., which shows a decrease of 1°5 per cent, for the came 
month this year. Output during the first three quarters of present 
year was 22,783 t., or 2°8 per cent. more than during the corre- 
sponding period last year. 

During the month of September, avec of coal and coke 
from the Ruhr district amounted to 2,819,170 t., against 2,912,640, 
for the same month last aoa ; for the Saar district it was 446,400 t.. 
against 434,440 t.; in Silesia 1,033,280 t., against 1,035,960 t.; and 
for the three districts together 4,298,850 t., against 4,383,040 t, 
This shows for the Ruhr district a decrease of 93,470 t., for the 
Saar district an increase of 11,960 t., and for Silesia a decrease of 
2680 t. last year. Total output were Sy first nine months 
of present year was for the Ruhr district 25,364,580 t., inst 
25,505,220 t. for the Saar district ; 3,793,170 t., against 3,785,040 t. 
for Silesia ; 9,234,970 t., ,645,180 t.; and for the three 
districts together, 38,392,720 t., against 37,735,400 t.; which shows 
for the three districts together an increase of 657,326 t. against 
the same period last year. 








THE NEWPORT HARBOUR OOMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was an average attendance on ’Change to-day. The 
demand for steam coal has increased, and there is every sign of a 
speedy advance in price taking place. House coal was also in good 
request, and prices firm. There were improved inquiries for 
manufactured iron and steel, and prices are decidedly firmer. A 
slight increase has taken place in the coal shipments as pared 
with the previous one. e turret-ship Forest Abbey consigned 
to Messrs. Gething and Company is due here every tide to load a 
cargo of coal for one of the Mediterranean ports. With regard to 
the timber trade, | quantities are arriving and rapidly distri- 
buted again for building p' ; there is certainly a better tone 
all round in this market. No less than 16,330 tons of ore were 
received during the week. The ship-repairing trade shows signs of 


great activity. 

Prices ruling on’ to-day were as follows:—Coal: Best steam, 
8s, 3d. to 8s, 9d. ; seconds, 7s. 9d. to 8s. ; best house coal, 10s, to 10s, 3d. ; 
dock screening, 5s. ; colliery small, 4s, 6d.; smiths’ coal, 6s. 6d.; 
patent fuel, 10s. 6d. Pig iron: Scotch warrants, 47s, 34d.; hema- 
tite warrants, 48s. 5d., f.o.b, Cumberland. Middlesbrough, No, 3, 
38s. 8d. prompt; Middlesbrough hematite, 463. 44d. Iron ore: 
Rubio, 11s, 9d. to 12s.; Tafna, 11s. 6d. Steel rails, heavy sections, 
£4 10s, ; light sections, £5. Tin-plate bars, £4 7e. 6d. to £4 103. ; 
Siemens tin-plate bars, best, £4 103. to £4 12s, 6d. all delivered in the 
district, cash less 24 per cent. Tin-plates: Bessemer steel coke, 
103, 3d.; Siemens coke finish, 10s, 6d.; ternes, per double box, 28 by 
20 c., 208. to 223, Pitwood, 16s, 6d. London Exchange telegram: 
Copper, £45 10s, ; Straits tin, £6510, Freights firm. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 18th. 

THE iron tradeis less activethan usual for tworeasons, first, every- 
body has bought away ahead, and second, prices for nearly all mill 
and farnace products have advanced to a prohibitory point. This 
fact accounts for the present reaction to lower prices, The markets 
are quiet. Neither furnace nor mill men have anything to sell, 
but as everybody knows lower prices are on their way, everybody 
is anxious to load up with big orders before the drop comes, 
Buyers very naturally discover the situation, and wait to get all 
the advantages there are to be had. The impression prevails that 
this drop in prices will be followed by another advance as soon as 
it is definitely known what the plans and purposes of the railroad 
corporations are for next year. The fair crops mean a heavy 
demand for farm specialities, Good cotton prices mean big require- 
ments in the South. General machine shop requirements will be 
greater than for years, Every interest and industry has € 
rigid economy, and now proprietors are anxious to mend, repair, 
and enlarge. All these requirements in the aggregate will press on 
presentiron and steelcapacity. Coke is again advanced. Anthra- 
cite coal willbe pr ein a third time this autumn on November lst, 
Bituminous production is increasing. The winter promises tobe very 
active in all the industries. Pig iron production is still increasing. 
Labour is pretty fully employed, and not for a decade has there 
been such quiet in the ranks of the toilers, 








Bis For Composrrx GunBoats,—A board consisting of Chief 
Naval Constructor Hichborn and Engineer-in-Chief Melville is now 
considering the bids opened on Tuesday last for the six composite 

nboats authorised by the last Congress, The bids received were: 
Toals Nixon, for one of the single-screw boats, 238,200 dols., on 
his own designs, and 16,700 dols, deducted if the auxiliary steam 
apparatus is excluded; Union Ironworks, of San Francisco, one 
engle-torew boat, on the Department designs, for 246,000 dols., 
with 16,200 dols: deducted for the auxiliaries ; for two boats of this 
class the bid is 240,000 dols, each, with co nding deductions 
for the omission of the auxiliaries ; for one of the twin-screw boats, 
215,000 dols., with corresponding deductions on account of the 
omission of the auxiliaries, and for two of this clase, 209,000 dols. 
each, with deductions, if necessary. The Detroit Dry Dock Com- 

y bid for one of the single-screw boats 215,750 dols., with 
a deities of 5750 dols. if the auxiliaries are omitted ; two boats of 
the same class, 429,000 dols. each—a mistake in the bid, as 
explained, which should have read for both ; for one of the twin- 
screw boats 213,750 dols., or 425,000 dols, for both, with similar 
deductions, The Bath Ironworks, of Maine, bid for two single- 
screw boats, 229,400 dols, each. John Dialogue, of Camden, ra 
two of the single-screw boats, for 460,000 dols. This last bi 
was received after the time fixed in the advertisement, but before 
the opening of the other bids. Naval officers say that contracts 
will be distributed probably as follows :—Two to the Union Iron- 





works, two to either Bath ironworks or {Dialogue and Son, or two 
to one of these firms and one to the other, and one to Lewis Nixon, 
—United States Army and Navy Journal, . 
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LAUNOHES AND TRIAL TRIPS. 


he large and powerfal barge-loading dredger 
wine Glynn, recently constructed by Messrs, 
William Simons and Co. for the Mersey Docks 
and Harbour Board, underwent its steami trials 
at Skelmorlie with ve satisfactory ts, the 
mean speed obtained with and against tide being 
ten knots, which is two knots in excess of the 
contract. The vessel thereafter with all gear aloft 
proceeded on the voyage to the Mersey, and, we 
are informed, notwithstanding a heavy sea was 
running, reached its destination in twenty-four 


a 17ch inst, Messrs. William Simons and 
Co., Ronfrew, launched complete a powerful twin 
screw hopper dredger, constracted to the order of 
Messrs. W. Hilland Co. Tae vessel is fitted with 
the most recent improvements for the dredgi 
and removal of blasted rock, and is to be emplo 
at Devonport Harbour. The veasel is prope led 
by two sets of compound surface engines, either 
air of engines being available for driving the 
dredging gear. Independent steam hoist gear 
for the bucket ladder and bow and stern winches, 
Electric light is also fitted for working night and 
day. The vessel on leaving the ways was named 
Dsvon by Miss Davidson, Edinburgh. 

Oa Saturday, Oztober 19th, there was 
launched from the Cleveland Dockyard of Sir 
Raylton Dixon and Co., Middlesbrough, a fine 
spar-decked steel screw steamer which has been 
built t> the order of Messrs, Elder, Dempster, 
and C»., Liverpool. This is the tenth vessel built 
by Sir Raylton Dixon and Co, for the same 
owners. Her principal dimensions are:—Length, 
322%. Gin.; beam, 40ft. 6in.; depth moulded, 
27ft. llin. , and the deadweight carrying capacity 
will be about 4700 tons, The main deck is of 
steel, spar deck of iron, and poop bridge and 
forecastle decks of yellow pine. Handsome 
accommodation is fitted up under the bridge for 

assengers, captain, office and engineers, 
Fogines will be fitted by Messrs, The North- 
Eastern Marine Engineering Company, Sunder- 
land, the diameter of the cylinders being 23in., 
36in., 59in. by 42in, stroke, with two extra 
large steel boilers working at 160 1b. pressure per 
square inch, As the vessel left the ways she was 
named Ilaro, 

Oa the 17th inst, Messrs, Sir W. G. Armstrong, 
Mitchell, and Co. launched the s.s, Nerite they 
have built to the order of Messrs, M, Samuel 
and (Oo., of on, and making the twelfth 
vessel now afloat belonging to that firm. The 
Nerite, which has been built to the designs and 
under the superintendence of Messrs, Flannery, 
Baggallay, and Johnson, Liverpool, to carry oil as 
well as general , is 375ft. 6in. long, 48ft. 
beam, and 31ft. 6in. depth moulded, and will 
carry 6200 tons of oil in bulk, and 460 tons in 
bankers. She is constructed under the three 
deck rule, and under survey, and will be 
classed 100 Al at Lloyd’s. The vessel will be 
lighted throughout by electric light, with Suez 
Canal plant, and the arrangements for rapid load- 
ing and disc of cargo include two duplex 
pumps of the Worthington e for oil, and 
eight steam winches for general cargo, fed by a 
large multitubular donkey boiler to carry 100Ib. 
pressure. The vessel will be fitted with machinery 
built by the Wallsend Slipway and Engineering 
bs cylinders 274in., 434in., 73in. by 48in. 

roke. 

Oa the 17th inst, Messrs. John Scott and Co., 
Kinghorn, launched a steel screw steamer of the 
following dimensions, viz.:—230ft. by 32ft. by 
21ft. to awning deck. The vessel has been built 
for the Straits Steamship Company, of Singapore, 
and has been specially designed for their trade 
between Singapore and kok, She has teak 
decks, and accommodation for a small number of 
first-class passengers. She has been built to 
Lloyd’s highest class, and has Board of Trade 
certificate for rs. The vessel has been 
designed to carry 1 tons on 13ft. draught of 
water, and has engines and boilers to propel 
her at the rate of 10 knots loaded. She has been 
constructed under the superintendence of Mr, 
Robertson, of Singapore, and Mr. Darling, of the 
Union Steamship Company of New Zealand, 
Glasgow. Miss Blair, of Cppar, daughter of 
Captain Blair, of the Tanjon Pagar Dock Com- 
pany, Singapore, named her, but we are not told 
thename. The steamer was launched with steam 
up, and immediately left for Burntisland, where 
she will load a full cargo of coal, and will leave in 
a few days under the command of Captain Whyte, 
who is the commodore captain of the company in 
Singapore, 

On Wednesday, October 16th., the fine steel 
screw steamer On Sang, built by Sir Raylton 
Dixon and Company, Cleveland Dock ard, 
Middlesbrough, for the Indo-China Steam Navi- 
gation Company, went for her official trial 
in Tees Bay under the command of Captain 
Carmichael. The ss. On Sang is 322ft. 6in. by 
40ft. Gin. by 27ft, llin. moulded, and has been 
pi Agatheny aay oe of Lloyd’s 100 Al class 

ar deck rules, her deadweight carrying capacit; 
being about 4700 tons, Her poop ialige ond 
forecastle decks areof teak. Handsomeaccommo- 
dation is fitted up under the bridge for captain, 
Cflicers, and engineers, and the crew and firemen 
are berthed in well ventilated apartments under 
the top-gallant forecastle. Powerful engines of 
the triple-expansion type have been fitted by the 
North-Eastern Marine Hegineccing Company, of 
Sunderland, a cylinders 23in., 36in., and 
59in. by 42in, stroke, supplied with steam from 
two extra large steel boilers working at 160 lb, 
pressure, The vessel has been built under the 
superintendence of Mr. Buchanan and Mr. 
Dancan, the trial trip being highly successful 
and satisfactory to concerned, Sir Raylton 

ixon and Company, have other two vessels on 
the stocks for the same owners, 

The s,s, Telena was successfully launched on 
the 19th inst., in the presence of Mr, Alderman 
and Sheriff Samuel, the owner, and Mr, Fortescue 
Fiannery, M.P., of the firm of Flannery, 
ie and Johnson, of London and Liver- 
pool, to whose design and under whose superin- 
tendence she has been built, Like her sister ship 
+ Pectan, she has been constructed by Messrs. 

m, Gray and Co,, of West Hartlepool, for the 

1 service of the Shell Line, to the order of 
cesrs M, Samuel and Co., of London, These 
Vessels are the largest oil steamers afloat, being 


888ft. long, 48ft. broad, and 31ft, 6in. ~ Y The 
Telena has a most complete installation of pumps 
for dealing with the — loading and delivery of 
oil in her fifteen tanks, and is also fitted with a 
powerful set of gear for dealing with general 
cargo, consisting of eight steam winches and 
derrick post arrangement. The triple-expansion 
engines, fitted by the Central Marine Eagine 
Works, are of ample power, the cylinders being 
27hin. by 43}in. by 73in., with 48in. stroke, taki: 
steam from three large single-ended boilers at a 
working pressure of 160 lb,, and are intended to 
drive the vessel at about 11 knots per hour. 
Every care has been taken to ensure immunity 
from accident by fire, the vessel being fitted 
throughout with electric light, including the 
special lighting required by the Suez Canal rules 
and a very powerful air fan for ventilation. The 
above vessel is the eighth steamer built by Messrs. 
Gray for Messrs M, Samuel and Co., and was 
named by Mrs, Samuel. 








THE PATENT JOURNAL. 
Condensed from ie Seoteages Oficial Journal of 


Application for Letters Patent. 


*,* When pone en ge communicated" the 
name dress communicating party 
printed in italics, ~ 


10th October, 1895. 
18,967. Prezs for Dramace Purrosss, F. H. Br2ok, 


ndon. 
18,968. Cyctes and other Carriaces, T. Sloper, 
Devizes. 
ge, Seecorme Banp Saw Guipe, W. Macilwraith, 
ork. 
18,970 Drawina-orr Bottiep Liquors, G. M. Dudley, 
Dublin 


ag Cxnrrirveat Pump Construction, H. Clifford, 
mdon. 

18,972. Steam Enctnes, J. 8. Raworth, London, 
_— J, _emmaes Fa.uen Fruit, &c., W. G. Harris, 


18,974. StzREoscore Lensxs, Sir D. Salomons, Bart., 
Tunbridge Wells. 
18,975. WeicHine Macuines, J. Hines, Glasgow. 
18,976. Fiance Jomts, W. Cairns and J. Laird, 
Greenock. 
18,977. CyoLe Caarn Wuest and Crank, J. E. Minahan, 
ingham. 


Birming 
18,500. Hat or Coat Peas, Hooxs, &c., W. E. Clark, 


er 5 
18,979. CisTznns, H. E. Roberts, Malvern. 
18,980. Boot Biackina Macuines, &c., G. Haycraft, 


mdon. 

18,981. Rattway Sicwauuc, W. F. Balls and W. 
wes, South Shields. 

18,982. FLUID-PRESSURE VaLvE3, J. Hepburn, Glas- 


gow. 
18,983. Srop Cocks, J. Hepburn, Glasgow. 
18,984. CycLe and other Betis, A. Nicholas, Birming- 


18,985. Or Fitter AXLE poxes, J. O. Laddsand E. 
by, B ngham. 
18,986. CoIn-FREED Liquip Measurer, 0. W. Iron- 
monger, Wolverhampton. 
—_ Ow Stoves and Lampa, C. Retallack, Wolver- 


n. 
18,988. Securmne Contents of Botr: R. W. Sharpe. 
Dublin ee : 


18,989. Automatic Hopper Freepers, J. Booth and B. 
Booth, Huddersfield. 

18,990. BepstEaps, B. Johnson, Derby. 

18,991. Skatzs, E. A. Radclyffe, Birmingham. 

18,992. THE D.D. Pirz, R. Dowling, Reading. 

18,993. Construction of Giass Borries, G. W. Law- 
rance, Suffolk. 

— ReE-sTaRTING Ivsecrors, &c, R. Howarth, 


mdon. 
18,995. Vatves of Gas and Om Enaines, J. Southall, 
Worcester. 


0 . 

18,996. AncHors, C. H. Reed, Sunderland. 

oo Lapies’ Bust Improver, W. H. Sladdin, Brig- 
ouse, 

18,998. Toy Rartwaysa, J. W. White, Liverpool. 

18,999. Pastzurisine Beer, J. F. H. Gronwald, Man- 

chester. 
19,000. Cuarrs, W. Miller, Glasgow. 
19,001. Parntine PHotocrarus, &c., M. Williams, 


igan. 
19,002. Trorxey for ELecrric Traction, H. Brecknell, 

Bristol. 
—_ — Papers in Desxs, 8. Brentnall, Man- 


chester. 

19,004. Risa Spinnina Macurery, J. H. Buckley, 
Manchester. 

19,005. Saeppine Mrcuaniso of Looms, G. H. Hodgson 
and R. Wilkinson, Halifax. 

19,006. Jack Levers of Looms, G. H. Hodgson and R. 
Wilkinson, Halifax. 

19,007. Automatic Rartway Covup.ine, E. P. Oowcher, 


mdon, 
19,008. Urinisation of Resrpvax Liquors, J. 8. Rigby, 
iverpool. 
19,009. ALKALINE PiumBates, &c., T. H. Cobley, 
Dunstable. 
— Lusricators, D. H. and 8, Sansum, Birming- 


am. 
at Passa Cuark Cass, E. O. Marples, Bir- 


mingham. 

19,012. Toy, G. W. Schramm, Birmingham. 

19,013. Horse Co.tars, G. Paley and J. A. Sutcliffe, 
Preston. 

19,014. PaorocraPHic Part Wasuer, A, R. Boag and 
H. Anton, Crewe. 

19,015. Cutrine Boor for Horses, W. W. Leslie, 
Loughborough. 

19,016. Box, J. M. Walker, T. Boundy, and W. J. 
Buscomb, Brist.l. 

19,017. Carryina Soipiers’ Knarsacks, M. Martin, 


— ADMINISTRATION of Av;3THETICs, F, Hobday, 
ndon. 
19,019. Specutum to Orey an AniMaL’s Movurts, F. 
Hobday, London. 
a Ho.pine Gut Srrines in Harps, G. Goodwin, 
mdon,. 
19,021. Soap, J. W. Barclay, Eltham. 
19 =. New Cue for Bituiarps, &., A. Andres, 
ndon, 
19,023, Cotxars, F. J. D. Field, London, 
19,024. Tartt Covuptines, W. A. Lucas and L. P. 
Mooney, London. 
_, REFRIGERATING APPARATUS, A. Orlandi, 
mdon. 
19,026. BREECH-LOADING ORDNANCE, D. Vickers and G. 
T. Buckham, London, 
19,027. ELecrric Meterine Apparatus, W. L. Wise.— 
(W. 8. Barstow, United States.) 
19,028. Secorine Bopigs OnE to ANOTHER, L. F.C. Rich, 


ndon. 

19,029. MECHANICALLY-PROPELLED CarRRIAGES, H. 8. 
arron, London. 

19,0380. MecnanicaL Stoxers, &c., W. Fraser, Bir- 


mingham, 
19,031. Arm Vatves for Tires, J. M. Dumstrey, 


ndon. 
19,082. IncanpEscent Lamps, P. Kindermann, J. 
Blumenthal, and F, Wlach, London. 
19,038, FiusH Pire Joints, A. Vaughan-Stevens and 
urne Bros. and Co., di 
19,034, Sroppers for Borris, 


en. 
A, J. Boult,—(Z. 





Bouneu, Belgium.) 


19,035. Spiswina Yarvs, W. E. Barfoot and 8. C. 
Hobson, London. 

19,036. Treatment or Hyprocarzoy Liquip3, 8. Pitt. 
—(La Société Internationale des Procédés Adolphe 
Beigle, France.) 

19,037, Disposa of Rerusz, &., T. A. de Wolf, 
London, 

19,038. Separatinc Corrzz, W. P. Thompson.—{J/. 
Voticky, Austria.) 

19,039. Arrixine LaBE:s to Suetvzs, J. E. Anderson, 


on. 
19,040. PRepaRATION of ACETOPHENON-PHENETIDID, F. 
Valentiner, London. 
19 041. SpRIVKLER SrorpeR3, H. Brooks, London. 
19,042. Cyc. Tune, J. I. Williams, Ruabon 
19,043. Harn Cortina, &c, Inox, W. Hudson, Man- 
chester. 
— AtracHina Hooxs to Cuioruine, K. 8. Bort, 
mdon. 
19,045. Warton Casez3, J. Skrivan, jun., London. 
19,646. Gas Enaines, L. Schneller, London. 
19,047. TaaversE Repucine Macuing, P. W. M. Holt, 
ew Zealand. 
19,048. Exoines for Pompina Beer, F. H. Mathews, 


mdon. 

19,049. Prepayment From Merzirs, W. Webber, 
London. 

19,050. ManuractureE of Boots, &c., H. Hanger, jun., 
London. 

19051. Deck Cuarr, J. E. Bousfield.—(W. Tyree, New 
Zealand. 

_—_., Decoratep Paper Surraczs, F. W. Harris, 


on. 

19,053. Prope.tisa VeHicies, J. Wheatley, New 
Haven, U.S.A. 

19,054. Propuct for Fertitisinc Porposes, M. Bird, 


on. 
19,055. Ascertaisinc Inaccuracy of Cxocks, A. 
e, London. 


—, Testine Speciric Gravity of Liquip, C Pollak, 


on. 

19,057. Bicycie Tire, H. A. Watson, London. 

19,058. Launpry Apparatus, J. Hughes, London. 

19,059. ArracnmEeNT for Umpre.ias, T. D. Husband, 
London. 

19,060. Letrer-soxes, W. Peck, London. 

= Bicycie Castnes, W. Peck and C. T. B. Weyers, 


mdon. 
19,062. Liresoats, A. L. Hassard-Short and P. Dinkel- 
spiel, London. 
19,063. SHor Fasteners, CO. J. Johnson, London. 
19,064; StipiIna Door MHancers, A. B. Hague, 


London. 
19,065. Switch Oprratinc Devices, C. E. Sipp, 
Lond: 


on. 
19,066. MuciLace Bortrt.z, T. Taylor, London. 
19,067. ELecTRic SiaNALLING ApPaRatus, F, Warren, 


on. 

19,068. CHEemicaL Frre-ExtixcuisHers, G. W. H. 
Hughes, London. 

19,069. Loom Saurriz, W. Todd, London, 

19,070. Cusnions, E. G. Vivell, London. 

19,071. Can Couriers, J. 8. Bishop, London, 

19,072. ALanM Locks, G. C. Steiger, London. 

19,073, Eve-oiass Cases, J. E. Bull, London. 

19,074, Waxe. Hoss, J. H. Hartman, London. 


11th October, 1895. 


ae Loom Sream Trap Return, J. Easby, 
effie 
19,076. ATracHMeNT for Daittina Macuines, J. 8. 


5 ehouse. 

19,077. Rerricerator, D. B. Walker, Aberdeen. 

19,078. Watcu Wiper, W. Kneale, Liverpool. 

19,079. Non-VIBRATING VELOCIPEDE Pepat, E. Lenton, 
Liverpoo! 

19,080. Locks, T. Taylor, Wolverhampton. 

19,081. Pan for CuLinaky Porposes, E. J. Hickin, 
Liverpool. 

19,082. ADVERTISING TaBLET, The Art Metal Advertis- 
ing Company and J. W. Blackham, Birmingham. 
19,083, Fasteninc Trres, C.J. Samways and R. F. 

Chisholm, Birmingham. 
19,084. MeTaL-LInED Pires, A. Barraclough and A. 


e, Halifax. 
19,085. Freep for Sarety Pin Macutnery, O. G. Good- 
man, Birmingham. 
—_— Sxecurine a Cow’s Tait, &c., J. Routledge, 
iw. 
19,087. Drivivec Carns, Perry and Co. and F. Oldfield, 
Birmin, 


ham, 
19,088. Maxina Paper Cones, 8. and A. G. O'Neill, 
Manchester. 
19,089. New Toy, E. and H. Outhwaite, Bradford. 
19,090. SELvepGE Weavine Apparatos, BE. T. White- 
low, Manchester. 
19,091. Tires of VeHicLe WxeEexs, J. T. Stephen, 


icester. 
19,092. FLUID-PREsSURE Enaines, T. W. Lamont, 


‘ow. 
19,093. Bopice Sreets, I. Kleinmann, Berlin. 
19,094. Frame for an AsHpit Door, T. Lawson, 


19,095. VenTILaTine Fans, H. Foster and A. Beresford, 
Sheffield. 


e 
19,096. Corsets, J. 8. Blair, Manchester. 
19,097. CrocueT Hooks, C. E. Jones and J. 8. Hough, 


Crewe. 
19,098. SterHoscorgs, H. F. Smith, I.ondon. 
19,099. MANUFACTURE of TuBEs, R. Elliott, Newcastle- 
on-Tyne. 
19,100. Srartine, &c., Gear, H. Levetus and W. 
Rowbotham, Birmingham. 
19,101. ARTiFiciAL Stong, A. Gosling, Hazel Grove. 
19,102. IncaNpEsceNT Gas Burners, W. G. Barrett, 


Dublin. 

19,103. Heatina, &c., Inrusions, A. M. Hugill and J. 
Overton, Manchester. 

19,104. APpLyinG ELEcTRIc Rar-Bonps, F. E. Buxton, 
Manchester. 

19,105. Bortinc Water for Tea, &., C. Heitmann, 


ndon. 
19,106. Dravaut Exciuper for Doors, A. 8. Morrison, 
d 


on. 

19,107. Srzam ConpENsERS, Nl. A. Wheeler, London. 

, Rospssr Boots, 8 J. Harris and G. L Greene, 

maon. 

19,109. Pszumatic Tires, J. Dring, London. 

19,110. Gas Stoves, G. F. Bowman, London. 

; Saint and Coxtar Srups, J. Whitfield, 
London. 

19,112. Necxt1e Fasteners, E. C. Carr, London. 

19,113. Lamp for ParraFin and the like,C. H. W. Rem- 
mett, London. 

19,114. Puc Mitts, W. John, London. 

19,115. Apparatus for DestRoyinec WEEDS, 
Simpson, London. 

19,116. APPARATUS for HeaTiING GREENHOUSES, P. W. 
Wall, London. 

19,117. Lactne Footpat1s, J, Smith and W. Hutchin- 
son, London. 

19,118. VENTILATED Boots, W. Walkerand G. Phippen, 


W. 8. 


London. 
19,119. Tarp Gear for Piston Vatvzs, E. E.{Wigzell, 


mdon. 
19,120. MANUFACTURE of ALKALINE S1LicaTgs, G. Bam- 
berg, London. 
19,121. Gun Barrets, H. H. Lake.—(The Firm of Adler 
and Bisenschitz, Italy.) 
Sa Ourtier Pirpss, J. E. Anderson, 
ndon. 
19,123, FisHine Rees, T. J. Sutton, London, 
19,124. Pencm and like Erasers, R. H. Webb, 
London. 
19,125. Manpo.ines, A. Batti, London, 
19,126. Bricks, C. Guckuck, London. - 
19,127. Toys, H. C. Wootton, London. : 
19,128. Hanp Camera, W. P. Th —(P. D ik, 


Germany.) 
19,129, CrrcuLar Ris Kyitrine Macurnes, C. Gilbert, 
Sastle, Liver- 








mdon. 
19,130. CHemicat Supstance, P, C. 
pool, 








19,131. Trazere Boots, J. BE. Hodgson, H. Wright, aud 
T. E. P. Hodgson, London. 

19132. Apparatos for Conveyinc Cereazs, T. B. 
Horne, Liverpool. 

19,133. Wasnine Tank for PoorocRarHic Purposes 
D. 


19,184. Suacinoues, A Zeerjal, London. 
19,135. Aw ATracaMent fur Braces, &c., B. Frey, 


London. 
— Door Ciosinc Apparatus, F. Dossogne, 


on. 

19,137. S.eeve Expanpe, N. E. Stickland, London. 

19.138. Propuction of ALEALINE Cyanipzs, J.L. . 
Vogel, London. 

19,139. Apparatus for Heitinc Wares, L. Walker, 
London. 

19,140. Hat Boxes, C. E. Livesey, London. 

19,141. Lock Keys, F. E. Blackmore, Reading. 

19,142. Or or Gas Exouves, J. Grove, Paisley. 


12th October, 1895. 
19,148. Fasteners for Lapizs’ Boas, J. H. Leber, 


mdon. 

19,144. Packets for HoLpine Cicaretrss, F. J. Luding- 
m, London. 

19,145. Fixisae Wospow Sasues, J. W. B. Harding, 
agg oe 

19,146. Topacco AsH Trays, 8. J. Kitchin and 8. Bur- 

ridge, Barnsley. 

— OprninG Ovaters, W. O. Essex and A. Reame, 
u 

19,148. Apvertistna Devices, P. E. Singer, London. 

19,149. Taavettine Boxes and Trunks, A. M. Fen- 


ck, Boxmoor. 
19,150. Construction of VeHicies, J. Walker, Kii- 


enpy. . 
19,151. VenTitatep Fire ‘Kuspiers, J. D. Clark, 
PP 


‘gh. 

152. Stack Wasnina Macuinery, A. T. Green, 
Rotherham. 

19,153. CLosmra Sockets of SHoveis, W. Bell, Shef- 
=) 

19,154. MerHop of Recovenrine Tix, F. J. Clinch-Jones, 
Worcestershire. 

19,155. Lire Savine Guarps, P. R. J. Willis.—(W. T. 
Lacon, Canada 

19,156. A New Uountine Macuing, W. Kerr, jun., 
Glasgow. 

19,157. Removine Reross, C. A. E. dela Sauce, Man- 
chester. 

19,158. A New Game, H. O. and J. O. Roberts, 
Gloucester. 

19,159. Liquip Contro.tiuisc Appiiances, D. McOul- 
loch, Glasgow. 

— Cyciz Tres, J. T. Williamson, Northumber- 


nd. 

19,161. Nzzpte Lusricators, J. T. Williamson, North- 
umberland. 

19,162, The Or Exsome Proven, L. B. Bethell, 


19,08. Biace Boarps, &c., F. H. Fisher, Birming- 
19,164. Catico Psixtinc, G. B. Behrens, Man- 
19,165. Arv.xime ApHEsIvE Stamps, B. Kennedy, 
10,06,.4" Borns Rorr, F. Taylor and T. J. Dixon, 


on. 
19,167. Wraxpows, W. L. Edgar, London. 
19,168. Meratiic Bepsteaps, J. E. Hoskins, Birming- 
19,169. Brakes for Cycuzs, H. Skerrett.—(C. ‘Bletry, 
Aine, France.) : 
19,170. Macuinzry for Grispina Howes, H. Reid, 


Ww. 
19,171. Apparatus for BLENDING Spirits, N. Ander- 


son, Glasgow. 

19,172, Frre Grates, P. R. J. Willis.—(D. Slates and 
W. 8. Holmes, United States.) 

19,173. DecoraTion of Cakes of Soar, W. A. Bonnel, 
London. 

19,174. ANGLE of Looxine Giacsss, A. Cleaves and A. 
M. Warren, to 

19,175. Fastenines for Securnrxe Doors, B. Fox, Man- 
chester. 

19,176. Tramcars, W. J. Keates, London. 

19,177. ELectric LANTERN for Cycirs, H. O. Johnsen, 


London. 
a Bosses of Cycizs, W. J. Lloyd and W. Priest, 


19,179. Boots, E. Norman, London. 
19, a Mov.ps for Castine Steet, H. V. Holden, 
ndon. 

19,181. Fotprinc Cuarrs, P. R. J. Willis.—(H. Bvers, 
Central America.) 

19 182. IsstrumeNnr for S1auGHTERING PouLTRY, &. 
Grafton, London. 

19,183. Mixture of Gas and Ar, T. R. Shillito, 


London. 
19,184. ProsecTiLE ManiPuLaTinG Devices, T. Forssell, 


mdon. 
19,185. Mart Bac Catcuinc Mecuaniam, G. R. Moore, 

London. 
19,186. SHreLps for Praorzctine Corsets, J. Ritchie, 


mdon. 
19, -. Stampine Carps with Borpgrs, A. Friedheim, 


mdon. 
19,183. Jurz Carpets, G. Stevenson and G. Etevenson 
and Co., London. 


_. AppLiANcE for Hanp.ine Hor Pxatss, J. Katzin, 
Loi 


mdon. 
— Manzracture of Twist Lacs, R. F. Carey, 
ndon. 
19,191. Bicyciz Sxrets, E. 8. Furber, London. 
19,192. Osraininc Nitric Acip from Soxutions, F. 
Valentiner, London. 
_—. ee of Tricycizs, &c., O. Schénauer, 
ve 
19,194, Buckis, J. E. Butler, F. Rathbone, and W. 
Miner, Birmingham. 
19,195. ManuracrugE of Rottzp Oats, T. Jardine, 


Verpoo 

19,196. Muxmmtsinc the Errects of CoLuisions, T. H. 
Rushton and G. A. Frusher, Londun. 

19,197. PazpayMent Gas Meters, W. Webber, London. 

19,198. Seats of WaTeR-cLosets, J. Long, London. 

19,199. Dysamos, A. G. New and A. J. Mayne, 


ndaon. 
19,200. PorTaBLeE Batu, G. Brandes and 8. Preuss, 
London. 


19,201. Makinc ALKALINE Cyanipgs, G. C, Downing. 
(J. &. Moise, France.) 
—_ Incanpescent Licht Mantues, 8S. H. Crocker, 
ni: 


on. 

19,208. Deconatine Ceramic Ware, W. A. Whiston, 
Llandudno. 

19,204. Etzcrric SicNaLLING in Open Ccecurts, J. Re 
Gibson, London. 

19,205. GaRBaGE Parts and Vomir Pans, A. H. John- 
stone, London. 

19,206. Borrte Prorecrinc AppPLiance, L. Clement, 


on. 
19,207. Avromatic Mcsicat Instruments, H. H. Lake: 
—(C. H. L. Kobrow, Germany.) 
14th October, 1895, 
19,208. Heap Rests, 8S. J. Sewell, London. 
19,209. Rais, H. Jackson, Manchester. 
19,210. Securing Corks in Sotries, A. Milin; 
19,211, Tea Inrusinc Apparatus, J. Chapman, jun.; 
ee. 
19212. Bourrers, C. McCallum and A. Morrison; 
iw. 
19,2138. Scourrse Warps, H. J. Brierley and T. Brook, 
Huddersfield. 
19,214. Venicies for Apvertisine, W. G. Nelon, jun., 


We 
19,215. Prpgs, G. Wade, Longport. 
19,216. AtracHING BroomHEaDs to HaNDiEs, G. J.° 


ord, Birmingham. 
19,217. Boot Laces, W. Davidson, Leicester. 
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19,218. Puzzve, P. J. Holloway, Bournemouth. 
19,219. Corps, J. Stokes and J. Smithers, Kingston- 


on-Thames. 
19,220. Capss, E J. Ward, London. 
19,221. Pyeumatic Sappies for Crcirs, H. Edwards, 


Anglesea. 

19,222. Rattway, E. Hindslip and J. G. and B. A. 
Binnington, South Shields. 

19,223. Exposives, A. F. Hargreaves, Roslin. 

19,224. Lamps, J. Prestwich and the Protector Lamp 
and Lighting Company, Ld., Manchester. 

19 225. Tires, G. Lamb, Glasgow. 

19,°26 Lappgrs, G@. H. Gardner and the Automatic 
Chain Company, Ld., London. 

19 227. Takine Pints, C. H. Cohen and 8. Mark, 


London. 
19 “oat Jomts for Fisaine Rops, J. R. Richardson, 
n 


on. 
19,229. Vatves, E Hodges, London. 
19,230. Toy, J. Platt, London. 
19,231. WALKING Sticks, W. Mainland, London. 
19,232. Wares, W. Dawes, London. 
19 233. ExpansiBLE Bsacetets, R. Senner and H. 
Drews, London. 
19 234. BaLtoon Frying Macuines, H. Middleton, 
Slough 
19,235. Hotpine or Ci: mprne Osvects, F. Lindley, 
London. 
19,236. Extineuisaina Lamps, G. Stork and T. H. 
Lee, London. 
bes no ga Brick and Tite ComBIneD, A. Tomlins, 
mdon. 
19,238. Fountats, S F. Pichler, London. 
19,239. Fastener for Povrs or SHoEs, J. Lightwood, 
Handsworth. 
19,240. Suirts, J S. Barley, London. 
19 241. VaLves, P. Giffard, London. 
19 242. CycLEs, H. Farjas, London. 
19 243. MANUFACTURINU AETIFICI4L FUEL, C. Weygang, 
Romsey. 
= Curtain Rops or Supports, B. and C. Ashby, 


19,245. Dynamo -ELEcTRIC GENERATORS, R. Wood, 
London. 

19,245. AgRaTING and Crariryme Liqvps, H. Hill, 
London. 

19,247. Garmenr Supporter, A. E. Harris, London. 

19,248  {Urivisise Backs of Piancrortes, 8. G. L 
Giles, London. 

19,249. Friction Discs, J. T. Godfrey, London. 

19,250. Water Goarps, A Schram, condon. 

19,251. Tents, RK. Irvine, jun., London. 

19,252. Or, CookIvG Stuves, H. Hart, London. 

19 253. SuLpHo Acips, H. H. Lake.—(F. Miihlheim, 
Germany.) 

19,254. Stopperinc Devices for BorTies, J. Schiifer, 
London. 

19,255. Sirrinc Apparatus, H. Ménager, London. 

19,256. Exrectricity Meter, F. J. Beaumont aud F. 
Hallows, London. 

19,257. Macuines for Hacxtine Fxiax, J. M. Horner 
and J. A. Laughlin, London. 

19,258. Boomer Costumes, B. Altman, London. 

19,259. BicycLe Skirts, B. Altman, London. 

19 260. Execrricat Apparatus, J. E. Florea and A. 
Olteanu, London. 

19,261. Cranks for Rattway SIGNALLING, A. G. Evans, 
London. 

19,262. Cuatn Courtine, J. P. Annett, London. 

19,263. Boots, H. W. C. Harvey, London. 

19,264. DRawinG-orF AERATED Liquips, W. Hyslop, 
London. 

19,265. Work'n3 of ALumunium, J. G. Accles and J. 
Pinfold, London. 

19,266. Cover for ScHoot Books, &c, K. R. Lang, 
London. 

19,267. Licutmnc Apparatus for Exp.Losive Gas 
Mixtures, P. F. Gans, London. 

19,268. Toy, W. R. Sexton, London. 

19.269. Brip.e3, F. A. Shaw, London. 

19,270. Manoracture of ScLPHO-cYANIDEs, &c., A. E. 
Hetherington, J. Raschen, F. Hurter, and J. Brock, 
London. 

19,271. Prorutsion of WaTeR Cycuzs, J. F. Walters, 
London. 

19,272. Steerine of Evecrric CarRiacE3, &c, E. R. 
Kesterton, London. 

19,273. Printine Desiens on Fasrics, H. E. Couzineau, 
London. 

19,274. Rorary Firower Sranp, H. Briscoe Ironside, 
Sussex. : 


15th October, 1895. 


19,275. ELrecrric IncaNnpEscentT Grow Lamps, R. J. 
Bott, Loudon. 

19,276. RapipLy-mMovine Taroets, H. J. Harriss and 
T. Tomlinson, London. 

19,277. ScsEw Borrte Stoppers, J. Fletcher and 
Ryder and Uo , London. 

19,778. Device for Mounting Parococrapss, R. J. 
Kerr, Manchester. 

19 279. ManuractureE of Cycle HanDues, T. E. Weaver, 
Wolverhampton. 

19 280. Cycuxs, C. Binks, York, 

19,281. Box for MineazaL Water Bortves, J. Stow, 
East Yorks. 

19 282. UmBrELLas and Parasois, A. and W. Hill. 
Bristol. 

19,283 Suarr Coup.ine, A. Sharp, London. 

1',28%. Cycie Lamps, J. Parker, U. Hudscn, and J. H. 
emith, Birmingham. 

19,285. MacHin&s for SortING Grain, &c., W. W. Willis 
and C. E. Mumford, Ipswich. 

19,286. PREVENTING the BurstinG of Ssrvice Pipes, 
J. C, Jackson, London. 

19.287. Sipe Propecuers for V.ssets, T. R. Waite, 
Norwich. 

19,288. Srop Cock3, H. Hallett, Wolverhampton. 

19.289. RECEPTACLES for CaRRYjNG REFRESHMENTS, 
J. Ralph and J. A. Jordan, Wolverhamptun. 

19,290. ScprorTinc VERTICALLY - SLIDING WINDOW 
SasuHes, T. Bailey, J. Lowe, and T. A. E. Fletcher, 
Wolverhamptun. 

19 291. Waste WatTER-cLoseT Apparatous, H. Hallett, 
Wolverhampton. 

19,292, Coa11nc of Metats, A. E. Tucker, Birmingham. 

19,293. Rim and Tire for WHEELS, I., C., and W. Lees, 
Dukinfield. 

19,294, Weavine Apraratvs, J. Hastwell, Burnley. 

19,295. Draivina Gear for Cycizs, &., T. Lambert, 
Plymouth, 

— FasTeninc Loose Currs, &c., A. W. Lucas, 
Shester. 

a . Corprp Fasrics, 8. Crossley and D. Eastwood, 


ax. 
19.298. Guarps for GzaR WHEELS, J. Barbour, Halifax. 
19,299. SypHon FiusHine CisTeRNs, H. E. Brice and 
J. Jones, Birmingham. 
19,300. Bicycte Lamps, E. D. Terry and J. F. Place, 
Glasgow. 
19,301. Vatves for ConTroLLinc Gases, L. Chapman, 


mdon. 

19,302. FgRRULED ScraPeR HOLDER, M. Mitchell, Man- 
chester. 

19,203. Gas Enoings, J. H. Greenhill, Belfast. 

19,504. ELzcrric Licutine, W. L. Wise.—(The Moore 
Electrical Company, United States.) 

19,305. Stzam Borers, W. L Wise.—(J. MacCormack, 
United States ) 

19,306. Suip’s Lapper, M. Deane, Glasgow. 

19,307. Gas Encines, W. Chambers, Glasgow. 

19 308. Cart or VEHICLE SappLes, M. Wilson, 
Glasgow. 

19,309, FeRRuLE for WaLkinG-sticks, T. C. Wetton, 

iw 


asgow. 
19,310. PNeumatic Boot-rrez, W. J. Nock, Newcastle- 


on-Tyne. 
a alee aa Scent Borrie, F. Assam, 
ndon. 
19,312, MountTinG Guns, J. Strauss and E. Wilkinson, 
15,08 Tae § 
13. VessEL for O1LInc MacHinERy, G. H. W. Davis 
Birmingham. F j 








19,814. Prorecror for B-:ors and SHoxs, A. Deas, 
ndon. 
19,315. AppLyisac Lasers to Botries, E. J. Boyd, 


London. 

19 816. SHutriecocks, R. H. and J. R. Sharples, Mar.- 
chester. 

19,317. Evgctric Rattways, J. la Burt, Lordon. 

19,318. TetapHonE Systems, J. G. Smith and R. G. 
Vassar, London. 

19,319. SeinpLes for Winpixa Macurnes, A. A. Brig- 
bam, London. 

19,320. Bunn Frrrines, L. Gunn. London. 

19 821. VeneTsAN Buinps, L Gunn, London. 

19 322. Tramcar Daivine MecHani M, C. van Hoesen, 
Wolverhampton. 

19,323. CLip for ReLeasine FaLLen Horssgs, G. Horton, 


mdon. 
19,324. Hopper Heaps for Water Pires, R. Dwelly, 

London, 
19,325. STRINGED InsTRUMENT?, W. H. Bliss, London. 
19,826. Cricket Bats, H. A. Cook and C. W. Jones, 


London. 

19,327. Cycte Drivine Gear, W. J. and E, Freeman, 
London. 

19,328. Spixnine Tor, J. Boyum London. 

19,829. PLate Rack, M. Dal;, London, 

19 330. GLoBEs and ¢HaDes for Lamps, A. H. Gladwin, 
London. 

19,831. Krserescores for Apvrrtisixe, W, C. Farnum, 
London. 

19,332. Fastener for Lesornes, C. H. Macfarlane, 


ndon. 

19,333. KxitTep Fasrics, G. F. Grosser and J. Foster, 
London. 

19 334. Extractine GoLp, J. J. Maclean and M. W. W. 
Mackie, London. 

19.835. Separatina Yeast, E. Edwards.—(M. Prings- 
hem and H. Lezius, Germany.) 

19,336. Buckirs. W. G. Honey, London. 

19 337. Lamps, W. P. Thompson.—(7The Phonir Siid- 
deutsche Gluhlagmen fabrik Gesellschast mit bescha‘inkter 
Hajtung, Germany.) 

19,388 Conveyinc GRAIN and Mrinerats, C. Thompson, 
London. 

19,339. MANUFACTURING Paper Bass, H. Jackson, 
Manchester. 

19,340. Evecrric Cars, P. W. T. Davies, London. 

19,341. Wetpinc Macuines, T. F. Rowland, jun., 
London. ; 

19,342. Werpinac Macuines, T. F. Rowland, jun., 
London. 

19,343. JEwELLERY, L. Herstein and L. Patin, 


London. 
19 344. Packacs Rois of Gotpand Sirvee, W. H. Coe, 


mdon, 
— Sprina Hinces for Doors, &c., J. Keene, 
ndon, 

19,346. Macuine Guns, H. H. Lake.—(M. F. Smith, C. 
D. Cramp, and H. Pettit, United States ) 

19,347. Fices for Lei1exs and other Pavers, F, Tram- 
blay, London. 

19,348. Macuivery for Maxine Rivets, G. A. N. Ermel, 


London. 

yg A New Fastener, J. Tillett and 8. Freeman, 

mdon. 

19,350. GRaIn Szparatine Screens, C. Closz, London. 

19,351. Screens for THRESHING Macuings, C. Closz, 
London. 

19,352. MeTHop for Castinc Metat, E. A. Uehling, 
London. 

19,353. E:ecrric Gas Lientine Apparatus, J. Jahns- 
son, London. 

19,354. BaLancinc Winpow Sasues, R. McMillen, 
London. 

19,355. REGENERATIVE Gas Furnaces, A. Miiller, 
London. 

19,356. Kits, E. Thomas, London. 

19,357. Mitts for CrusBinc QuaRiz, W. C. Taylor, 


naon, 
19,358. StRrET SweePrinc Macuines, W. S. Kindle, 
London. 
19,259. Drawinc-orF AERATED Liquips, T. Ferguson, 


ndon. 

19,360. Purirication of Water, H. J. N. Bergé, 
London. 

19,361. FoLpine Seats, W. W. Frantz, London. 

19,362. LaBeLLinc Macuines, W. W. Frantzand H. W. 
T. Jenner, London. 

19,363. Toys, W. J. Wilcox, London. 

19,364. Enve.oprs, J. Reidy, London. 

19.365. HanD GRENADES, G. M. Hathaway, London. 

19 366. PowpeR CHARGED SHELLS, G. M. Hathaway, 
London, 

19,:67. Foa S:esactinc Macuines, J. B. Tarr, 


ndon. 
19,368. CenEaL Foop or Breap, H. D. Perky, 
London. 
19,369. TanK Poririzrs, G. Wells, C. Swartz, and W. 
B. Hubbell, London. 
19,370. OvesHeaD Raitways, P. Jersen.—(Z. Bock, 


Siam.) 

19,371. ToLve or Lace MAKinG Macuines, J. Farigoule, 
London. 

19,372. Type-wriTinc Macuines, L. 8. Crandall, 


19,373. SIGNALLING on Raitways, J. G. Dixon, West- 
minster. 
19 374. Incanpgscenr Exrctric Lamps, 8. E. Cox, 


mdon. 
19,375. Vatves for Pyeumatic Tings, A. Heerdt, 
ndon, 
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19,376. Vatvis for Cycizs, W. E. Hart, sev., J. H. 
Taylor, and W. E. Hart, jun., Wolverhampton. 

19 377. Lamps, C. L. Newland, London. 

19,378. Rimer, W. Carty, Conway. 

19,379. Hopper Freepers, W. Lord and F. Woodhead, 
Manchester. 

19,380. CaBies, G. H. Nisbett, London. 

19,381. Currine the Pitz of Fasrics, G. Roger, Man- 
chester. 

19,382. PuzzLe, R. W. Anderson, Liverpool. 

19,388. Lapprrs, P. R. J. Willis —(C. H. Holman and 
J. Longley, United States.) 

19,384. Face for Tramway Metats, J. Duggan, 
Dublin. 


19,885. Stoppers for Jars, E. A. Matthias and W. H. 
Harrison, Ormskirk. 

19,386. Gas Enaines, J. H. Hamilton, Sandiacre. 

19,387. Mountine MrETAL Kims, W. Robinson, Wolver- 


pton. 
19,388. OprarninG TRANSPARENT ScreEENSs, J. Joly, 
Dublin 


19,389. TempeRine W1RE Points, C. B. Crawshaw and 
R. Kennedy, Bradford. 

19,390. InstruMEeNT for Formine Drittis, '8.} Watts, 
Frome. 

19,391. REFRIGERATING Macuinery, W. B. Cumming 

and A. Webster, Liverpool. 

19,392, Boat Covertinos, R. Morley, Liverpool. 

19,393. VaLves and their Gear, J. and W. Crowther, 


Glasgow. 
19,394. Gurpes for Spinninc Macuings, J. B. Sutton, 
anchester. 
19,395. CuTLERY, W. Hampshire, Sheffield. 
19,396. Mupauarps, B. F, Cocker, Sheffield. 
19,397. Boor Sore Sewinc Macuine, F. J. Ramm, 
Stafford. 
19,398. Burp, 8. W. Tomkins, Bristol. 
—, a for CLzaniNG Borties, J, W. Coltman, 


ord. 
19,400. Foipine Suarts for Mait-carts, J. 8. Hodgson, 
anchester. 
19,401. Friter, C. M’Donald, Middlesbrough. 
19,402. Return Orecuits, W. E. Heys.(G. Kapp, 


Germany.) 
— Bricks for Fioorina, &c., J. V. Boyd-Wilson, 
iW. 

19,404. Froorina, J. V. Boyd-Wilson, Glasgow. 





OW. 
19,405. GuaRDs for OpEnine Bort.zs, J. Winterbottom, 
Manch: 





19,406. ADVERTISING upon Post-caRDs, J. Walker, 
Newcastle-on-Tyne. 
19,407. Comyn Pai payment Mrcuanism, D. B. Peebles, 


iw. 

19,408. Fixixe the Sappizs of Bicycues, J. T. Rogers, 
Smethwic 

19,409. BaLtoon Rounpasovt, &c., W. Jackson, Not- 


8 
19,410. Dress Guarps, H. Hadden and J. 8. Lenton, 


icester. 
Ba Foor Warmers, J. Tebbutt and R. E. Harrison, 
icc ster, 
19,412. Comrounps for Treatinc Mantuirs, 8. H. 
er, on. 
19,413. GRAINED SCREEN Piates, J. Byrom, Liverpool, 
19 414. Wasuina Reaister, &c., P. H. and E. Senior, 


Leeds. 
19,415. Game, W. 8. J. Beale, London. 
19,416, Coverines for Trusses, W. and E. G. Norman, 


ndon. 

19 417. WasHinec Macutnes, J. Amundsen and P. 
Peder:en, London. 

19,418. Disinrectant, H. Hiscott, London. 

19,419. Cycte Lamps, F. J. Smith, Birmingham. 

19,420. Macuineny for Grapine Grain, Xc., J. Barron, 
London. 

19 421. ReearR of Pneumatic TirEs, A. M. James, 
Newport, Mon. 

19,422, Wrenco, P. R. J. Willis.—(W. Harding, 


‘anada.) 

19,423. CigaR and C:careTTe TcBes, &c., A. Mears, 
London. 

19 424. Cycrz Frames, E. A. Wilson and A. H. 
Webster, London. 

19,425. Prepayment Gas Meress, J. G. Sutherland, 
London, 

19,426. ApveRTISING on Norcery, &c., Brecuits, D. R. 
Duncan, London. 

19,427. Keyiess Lock, M. Elliott, London. 

19,428. TanninG Apparatus, E. Worms, London. 

19,429. Bunsex Buryers, 8. Marcus, London. 

19,480. Boor Fasteninos, H. Bullen and E. Dartnell, 
London. 

19,431. CouNTERSINKING and ScREW-DRIVING ToOOLs, P. 
Purcell, London. 

19,432. Harvesters, E. Besent, London. 

19,433. Grain CLEANING, &c., Macuines, A, Besser, 
Liverpool. 

19,434. Startina Appciaxcrs for Tr+mcars, BE. Chad- 
wick, Liverpool. 

19,435. Manaus, J. Klar, London. 

19,436. Corsets for Lapins, G rus, and CarLpren, K. 

- Moran, London. 

19,437. Piangs, T. Smith, London. 

19,438. Curra, E. Beynon, London. 

19,489. TcRBuvgs, L. A. G. Malliary, London. 

19,440. Non-FILLABLE Botries, H. M. Wendt, London. 

19,441. Castors, A. Hofheimer and L. Hofheimer, 


ndon. 
Aes Retinesen for Evecrric Wetpino, A. Hirsch, 
mn 


19,448. WasHino Macuings, E. Clements, London. 

19,444. Propucina Parst Patterns on Fasrice, R. 
Michel, London. 

19,445. Maxine CarsBonic Acip Gas, H. 8S. Elworthy 
and P. D. Henderson, London. 

19,446. Writinc and Drawine ArPLiaNnce, F. George, 
London. 

19,447. Mitk Cuurns, G. Hughes -(C. C. zur Lippe, 
Germany.) 

19,448. TricceR Locxisa Devices, G. Hughes.—(F. 
Behrens, Germany. 

19,449. Draw Nets, G. Hughes.—(F. Schollhass, Ger- 
many. 

19,450. PERAMBULATOR STEERING ARRANGEMENT, H. J. 
Brown, London. 

19,451. Writine Apparatus, G. Hughes —(P. Neumann, 
Austria ) 

19,452. Courtine Bicycuzs, J. Forster, London. 

19,453. Lock and Brock Apparatus, W. R. Sykes, 
seu., London. 

19,454. OpgraTine SicNats on Rartways, W. R. Sykes, 
sen., London. 

19,455. Rartway SicNaLLine Apparatus, W. R. Sykes, 
een., London. 








SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


544,999, Baxp Saw Mitts, B. £. Thomas, Bay City, 
Mich.—Filed April 12th, 1894. 

Claim.—In combination with the spindles D, and 
D2, which, at their upper ends, support the upper 
shaft A; the lever P?, julcrumed on the husk with its 
shorter arm supporting spindle D, and its longer one 
the counterbalancing weight U; and the lever Q 
fulcrumed to the frame, with its shorter arm linked to 








the longer arm of lever P2, and its longer arm support- 
ing the spindle D2, the springs, or cushions C and C, 
arranged respectively, intermediately of the spindle 
D, ont its supporting lever P?, and intermediately of 
the spindle D? and its supporting lever Q ; the whole 
constructed to operate in the manner and for the pur- 
pose set forth. 
544,474. Water-TubE Boriers, A., H., and W. Wild- 
man, Chicago, Ill.— Filed April 16th, 1895. 
Claim.—(1) In a water-tube boiler, the combination 


‘sa 





with the fire chamber of inner and outer shells icclined 





downward in the backward direction and forming 





between them an inclined water jacket, end ¢ 

ing chambers, and an upper steam chamber, a 
shell forming the casing of a longitudinally extendin, 
flue chamber, inclined downward in the backwar 
direction, which is in open communication at its 
lower forward end B igi with the fire chamber 
clored at opposite ends with tube sheets aud having an 
outlet at its upper rear end portion extending through 
the water jacket, and tubes in the flue chamber 
inclined downward in the backward direction and 
fastened at opposite ends in the tube sheets to extend 
at their higher end — over the fire chamber, 
substan‘ as and for the purpose set forth, (2) In 
a water-tube boiler, the combination with the flue 
chamber, for the passage of hot products of combus- 
tion, and water-tubes therein, of, an air inlet passage 
through the shell of the flue chamber, a spring seated 
valve normally closing said passage, and a stem on the 
valve forming a handle by means of which the valve 
may be opened against the resistance of the spring to 
admit air to the flue chamber, substantially as and for 
the purpose set forth, 


544,998, Pressure InpicatTina INFcator AIR oR 
Pome, J. Mf. Smith, West Bromwich, Bngland.— 
Filed March 1st, 1893, 

Claim.—(1) An inflator or air pump, having a pres- 
sure indicator, consisting of a t pic and graduated 

stalk or piston and a spring, in combination with a 

pump barrel and piston relatively movable and com- 

municating motion to said stalk through the air com- 

= in the pump, substantially as described. (2) 

n an indicating inflator or air pump, the combination 











of a forcing casing, a pares chamber, and a scaled 
stalk, with a spring, disposed and connezted between 
the said stalk and pressure chamber, as set forth. (3) 
In an indicating inflator or air pump, the combination 
of an exterior casing, an interior casing, having a 
piston end and check valve, a uated stalk having 
a piston end working in said interior casing and a 
spring arranged within the interior casing and adapted 
to maintain the graduated stalk against the air pres- 
sure within the inflator, substantially as described. 


544,511. Means ror Hoipine Excentrics, A. K. 
Mangfield, Salem, Ohio.—Filed August 26th, 1893. 
Claim.—(1) The combination with the engine shaft, 
g and excentric for operating the valve- 
gear of the engine, said excentric being mounted u 
the shaft contiguous to said bearing, of a split collar 
flanged laterally, as at d, bolts or studs E extending 


(54451\] 













through said flange into the excentric, and suitable 
means for clamping the collar upon the shaft, sub- 
stantially as set forth. (2) A split collar D, flanged 
laterally, as at d, and provided with perforated lugs or 
ears D2, and means for securing together the sections 
of the collar, all arranged substantially as shown, ior 
the purpose specified. 

544,586. Gas or O11 Enaine, F. S. Mead, Montreal’ 

Canada,—Filed April 18th, 1894. 

Claim.—(1) A gas or oil engine, provided with a 
vapour pump, having a plunger provided with cross 
passages arran to regulate both the supply of 
vapour or gas and the exhaust from the main cylinder, 
substantially as shown and described, (2) Ina fas or 
oil engine, the combination with a working cylinder 
and piston reciprocat'ng therein, of a vaporising 
cham on the outside of the cyjinder head, an oil 
supply tank connected with said vaporising chamber 
and supplied with compressed air, and a vapour 

ump for drawing the vapour or gas from the vapor- 
ing chamber, whereby the oil is supplied to the 
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vaporiser, as the pressure in said vaporiser is reduced 
ial that of the com sair, sustantially as 
shown and described. (3) In @ gas or oil engine, the 
combination with the working cylinder and a gas or 
vapour pump having a reciprocating piston valve 
pn el to control both the duration of the exhaust 
from the cylinder and the supply of gas or vapour 
thereto, of a hand wheel, and a reversing mechanism 
controlled from the said hand wheel for changir g the 
relative position of the pump or valve ciank p 1, 





substantially as shown described. 














Nov. i 1895. 


THE ENGINEER 


423 








———— 
— 


yEssks. BOW, McLACHLAN AND COMPANY’S 
THISTLE WORKS, PAISLEY. 


Ove of the most interesting of the many works gene- 
rously thrown open to the members of the Institution of 
Mechanical Engineers, on the occasion of their summer 
meeting in Glasgow this year, were those named in the 
heading of this article. Recent extensions and improve- 
ments to the premises, and the fact of more than usual 
getivity obtaining in Mp ager 4 in the way of steer- 
ing gears for 1s: of the ships of the recent naval pro- 

mes and for large modern merchant ships—induced 
our representative to avail himself of the invitation to 
yisit them courteously extended to him in common with 
members of the Institution. The following descriptive 
notes are the result of the visit then paid, the illustrations 
being from photographs supplied by the firm. 

Originally established by Messrs. William Bow and 
John McLachlan—the present managing partners—about 
a quarter of a century ago, the designation of ‘‘ Thistle 
Works” was from the first adopted, but the locale, for 
gome years was in Bridge-street, Paisley, more restricted 
than the present admirable site. The work done during 
the earlier period consisted mainly of ships’ steering 
gears, auxiliary steam engines of various kinds for 
steamers, and marine engines of the smaller size. On 
removing the works about fifteen years ago to the present 
site, near Abbotsinch, on the banks of the river Cart, 
three miles above its junction with the Clyde, iron- 
founding and boiler-making were added to the firm's 
flourishing business. 

In the new and enlarged works all types of engines 
have been made up to 4000 indicated horse-power, with 

‘poilers having a working pressure of 200 lb. per square 
inch, although steam and hand steering gears have all 
along formed the staple speciality by which the firm's 
higk reputation has been built up. The “ Thistle ” oil 
engine is another speciality of the firm’s which has 
met with much acceptance since its introduction to the 
industrial world only some three years ago. Engines up 
to 50 actual or brake horse-power are turned out by the 
frm; a special section of the works being devoted to, 
and equipped for, testing the finished engines before con- 
signment to purchasers. 

Of marine engines alone the output during the past five 
years has exceeded 36,000 indicated horse-power, while 
there has been, in addition, a large number of land 
engines produced, as well as engineering work of different 
kinds, including plant for sugar mills and refineries, 
castings for jute mills, &c., hydraulic ship steering gear, 
and hydraulic portable cranes for harbour purposes, kc. &c. 
The firm have also for many years made a speciality of 
machinery for side-wheel and stern-wheel paddle steamers 
of light draught, and have shipped a very large number 
of these to India, China, and elsewhere. 

To the engineering, boiler-making, and iron-founding 
branches of their business, the firm have recently added 
—in most natural sequence—that of shipbuilding. They 
have taken over the shipyard premises conducted for a 
number of years by Messrs. McArthur and Co. These, as 
it happens, are immediately contiguous to the engineering 
and other shops, and the whole assemblage of depart- 
ments; the shipyard, foundry, engine shops, boiler works, 
and fitting-out quayage accommodation, form one admir- 
ably compact, well arranged, and self-contained establish- 
ment. During the present year a handsome suite of new 
offices was erected, with a lofty and imposing frontage 
to the main road. The building comprises general offices 
and private rooms on the ground floor, and, on the first 
flat, drawing offices and model room, whilst the upper 
flat, at the tower end of the buildings, is fitted up as a 
photographic department. The firm, it may be explained 
in passing, make a point of retaining for business refer- 
ence, photographs of every article they produce, an expert 
being constantly employed at this work. Nature’s own 
light is not only requisitioned in its accomplishment, but 
artificial aid in the shape of the electric light is enlisted. 
The photographs from which the illustrations accompany- 
ing the present notice were reproduced are from the results 
in this way obtained. The various rooms are lofty, well 
ventilated, heated, and copiously lighted. The electric 
light is fitted throughout the entire building, the dynamos 
generating the current for which purpose, made by R. D. 
Smillie and Co., of Glasgow, are driven by the “ Thistle ” 
patent oil engine. 

For some considerable time past the firm, as already 
stated, h i i i 

d, have been very busily engaged producing their 
specialities in steering gears for naval ships. Among the 
vessels for which gears have been provided are the first- 
class battleships Mars, building at Birkenhead, the 
Victorious and Illustrious, building at Chatham; the 
first-class cruiser Powerful, finishing at Barrow; the 
second-class cruisers Juno and Doris, also at Barrow ; and 
the Venus and Diana at Fairfield. 

; The steering engine, of the horizontal type, for the 
our vessels last named, is shown by Fig. 1. The 
cylinders are 10in. diameter by 10in. stroke. Cylinders, 
Piston valves, and cylindrical controlling valve are all in 
a casting, bolted to the cast iron bed-plate, which has 

€ piston-rod guides and crank shaft bearings cast on. 

r crank shaft, connecting, piston, and excentric rods, 
2 all wrought work about the engine, are of forged 
+ get The situation of the engine on board ship is in 
bend toey gear compartment aft, and it is ccntrolled 

var ‘. forward bridge and conning tower by means of 
e wheels on gun-metal pedestals, there being two 
: parate leads of steel tube shafting, one cn each side of 
“KY connecting the hand wheels with the engine. One 
“ta . i. is led from the forward bridge and one 
‘eee ry conning tower, thus enabling the versel to be 
of ree ircm either of these positions. Any of the leads 
. ite ones may be disconnected and recennected again 
madd rrect position, in relation to the pcsition of the 

he er, by means of the Admiralty disconnecting coupling. 
a ‘imu gear is worked from the engine by means 
metal wee oege on crank shaft, working into a gun- 

m wheel, supported by a cast iron bracket 





bolted to bed-plate. Between this bracket and the front 
of the cylinders is another cast iron bracket on which the 
controlling oe is supported. All the working parts 
admit of ready examination, and have efficient lubricating 
arrangements. The cylinders are cased with non-con- 
ducting material and sheet steel. The exhaust, as well 
as the steam orifices, are fitted with gun-metal screw- 
down stop-valves, and have Admiralty pattern pressure 
gauges. 

For the torpedo catchers Banshee, Contest, and Dragon, 
built by Messrs. Laird, of Birkenhead, the firm produced 
vertical steam steering gear of the special design shown by 
Fig. 2. Economy of weight and space was a desideratum 
in this instance, and the gear complete, as fitted 
in each of the vessels named did not exceed one ton in 
weight. At the present time the firm is engaged on eight 
additional sets of gear of this design. Four sets are for 
the torpedo boat destroyers of 30 knots mean speed now 
being built by Messrs. Laird, of Birkenhead, for our own 
Navy, and other four are intended for vessels of this 
class, also to steam 30 knots, building by Messrs. Laird 
for a foreign Power. 

The cylinders of this special type of gear are 5in. 
diameter by Sin. stroke, the cylinders and connect- 
ing ports all being cast in one, and bolted to two 
cast steel frames forming guides for piston-rods and main 
bearings for the crank shaft. Thecrank shaft, piston-rods, 
connecting rods, valve spindles, and excentric rods are all 
of forged steel. The crank shaft has a worm forged on 
it for gearing into gun-metal worm wheel, keyed on cross 
shaft, and supported by cast steel brackets bolted on top 
of main frames. On this same shaft is keyed a cast steel 
pinion which gears into a cast steel wheel, keyed on shaft 
carrying chain wheel, and supported by same bracket in 
bearings directly above, the bearings being all fitted with 
adjustable gun-metal bushes with steel caps and studs. 
The controlling valve is worked by means of a small gun- 
metal worm wheel, gearing into worm on crank shaft and 
keyed on vertical shaft, supported by cast steel bracket 
bolted across main frames, which also carries end of 
vertical controlling shaft. The hand gear is worked by 
the same shaft as the steam, by means of a pair of bevel 
wheels, the pinion being keyed on vertical shaft and the 
wheel running loose in its bearing, with a clutch on the 
inner end for engaging and disengaging with main worm 
wheel, which is done by a lever standing out in front, the 
reciprocating gear being thrown in and out at the same 
operation. There are indices fitted in front of the gear to 
show position of the rudder, and a hand-wheel for con- 
trolling gear at engine; also a brake for holding rudder 
when changing from hand to steam, or vice versd. The 
gear is also controlled from the deck at after end of ship 
either by hand or steam, as may be required, by shafting 
led to a gun-metal steering standard. The shafting is 
made of steel tubing 14in. diameter, and the brackets and 
wheels are all of gun-metal. There is also a steering 
position both inside and outside of conning tower in 
forward end of ship, the shafting to these positions being 
ljin. diameter steel tubing. 

Fig. 8 shows the steam steering gear supplied to H.M.S. 
Téméraire. The engine is of the horizontal type, with 
cylinders 19in. diameter, and a stroke of l5in. The 
cylinder valves, including the controlling valve, are 
cylindrical. The cylinders and worm-wheel standards 
are bolted to a heavy sole plate, while the main bearings 
and piston-rod guides form part of the sole plate, the 
engine being thus practically self-contained. The worm 
is a solid forging with the crank shaft, and runs in a bath 
of oil—a very necessary condition—while the thrust is 
taken up by means of large thrust bearings and collars 
on the crank shaft. The worm wheel is of gun-metal, and 
is supported on two substantial standards keyed to a 
shaft coupled to the sprocket-wheel shaft. The recipro- 
cating gear for working the controlling valve is carried 
on a bracket bolted to the forward end of the valve and 
the inner worm wheel standard, and the connection to 
the controlling shafting is effected by means of gun metal 
mitre pinions. 

The hand steering gear made for the Barrow-built first- 
class cruiser Powerful is the heaviest gear of this class 
ever produced for any vessel. Evidence of this is found 
in the fact that provision has had to be made for its being 
operated by no fewer than twenty-four men, there being 
four very large hand wheels. The rudder stock of the 
Powerful is 22in. diameter, and the rudder crosshead 
alone, which is of cast steel, weighs 2} tons. The main 
screw, with right and left-handed thread, is 9}in. diameter, 
and the nuts—which are of cast steel, having gun-metal 
bushes—weigh 15 cwt. each. The connecting-rods are 
11ft. Gin. long and 10}in. diameter. There is also a steam 
steering gear, and a relieving gear which can also be 
worked by hand in case of any damage to the screws. 
Complete, this hand steering gear weighs 28 tons. 

A steering engine of the vertical type—shown by Fig. 4 
—is made for light draught steamers, where a minimum 
weight is the great consideration. The cylinders are 
6}in. diameter by Sin. stroke, and are bolted to a cast iron 
frame, which forms the piston-rod guides, bearing for the 
main worm wheel, and also the main bearings for the 
crank shaft. The working parts are all of forged steel, 
the worm on the crank shaft being forged out of the solid 
end geared into a large cast iron worm wheel keyed on 
shaft supported by main frame, and also by an outer cast 
iron frame, bound to the main frame by distance stays. 
On this same ehaft is keyed the chain barrel. The reci- 
precating gear is all in front, and worked by a small 
worm wheel, gearing into main worm, driving vertical 
shaft, which has two side rods connected to a double 
lever working the controlling valve. The connection to 
the controlling shafting is made at the upper end of this 
vertical shaft. 

Beginning our description of the works, the foundry 
department is situated on the scuthern boundary of the 
works, and forms one side of a triangular yard, which 
bas for its other two sides the boiler shop and the 
machine shop respectively. The moulding shop is 150ft. 
in length by about 5O0ft. in width, and in connection are 








the usual cupolas, stoves, and all the appurtenances 
a for the varied class of castings produced. In 
addition to overtaking all the castings required within 
the works, the firm also cast for outside firms, and has 
to do with general contracts. One contract with which 
the firm was busying itself on the occasion of our visit 
was for 1000 tons of standards, beams, &c., for use in the 
erection of jute mills in India. The shop is served by an 
overhead steam crane of 20 tons capacity, and there is 
a number of hydraulic jib cranes suitably disposed 
throughout the shop. A special and much appreciated 
tool here is one of Whitaker’s wheel-moulding ma- 
chines, in which gear wheels up to 18ft. diameter, and 
with any given pitch of teeth, are turned out with accu- 
racy and greater dispatch than when they are produced 
from patterns of the complete wheel. 

The machinery and erecting shops, under one roof, 
occupy an area of 37,500 square feet, being 300ft. in 
length by 125ft. in width. There are four bays, which 
for convenience in description we may speak of as bays 
1,2,3 and 4, The middle bays are supported on massive 
cast iron standards of H pattern. Under bays 1, 2, and 3, 
most of the machines employed in finishing the multi- 
tudinous and varied parts of the firm’s productions are 
ranged, while the remaining bay is devoted to the erecting 
and packing of the completed engines and machines. An 
overhead travelling crane of 20 tons capacity, made by 
the firm, serves this erecting section. While the 
height the of shops is ample for all general purposes, 
provision is made for the erection of the larger class of 
marine engines turned out by the firm, in erecting pits. 
The shops are all copiously lighted from above, and the 
flooring throughout consists of wood block paving, which 
forms an admirably level, solid, and cleanly flooring. 

For most part the machine tools are ranged along each 
side of bay No. 2, and the one side of bays Nos. 1 and 3, 
contiguous to the supporting standards. A line of shaft- 
ing is carried in the standards along each side of bay 2, 
each driven by a separate surface condensing wall engine. 
Alongside the standards is a range of strong steel tubing, 
and from this is supported lengths of counter-shafting 
and pulleys for driving the various machine tools. The 
tubing enables any necessary shift of the brackets sup- 
porting the counter-shafts to be made at any time with 
ease. Throughout the bays are hydraulic cranes of the 
firm’s own make, situated close against the standards, 
and suitably disposed for the serving of the heavier 
machine tools. 

The equipment of the shops is very complete, the tools 
generally being of the most improved make, not a few 
bearing the firm’s own name, whilst others have the 
names of such well-known makers as William Muir and 
Co., Smith and Coventry, and Hulse and Co., Manchester ; 
John Lang and Sons, Johnstone ; Campbells and Hunter, 
Leeds, &c. There areover 60 lathes of one kind and another 
—gap, facing, sliding, screw-cutting, brass finishing, &c. 
There are approaching a dozen planing machines and one 
large wall planer; a variety of vertical, radial, and hori- 
zontal drilling machines ; several shaping machines, also 
bolt and nut screwing machines. Specially noteworthy 
are various milling and wheel-cutting machines of the 
most improved make. 

In the matter of lathes, one we specially noticed 
was a 12in. centre treble-geared screw-cutting lathe, 
having 20ft. bed, and with self-acting sliding by screw, 
with hand surfacing motion, the makers being Messrs. John 
Lang and Song, of Johnstone. The face plate is 36in. 
diameter, and the lathe can swing at the gap 40in. clear 
of the screw, or 48in. when screw is wit wn. The 
fast headstock is treble-geared and powerful, the cone 
being on side shaft, and geared to spindle through internal 
wheel on face-plate. The cone has four speeds, and the 
gearing is correctly proportioned to give an equal per- 
centage of variation at each of the twelve changes of 
speed. All the gear wheels having machine-cut teeth 
from the solid, there is practically no noise in running. 

Another tool specially noted was a 36in. swing surfac- 
ing and boring lathe, also of Messrs. Lang’s make, 
arranged to produce chuck-work with accuracy and 
economy. The self-acting feeds are positive and con- 
tinuous, no slipping of belts or intermittent feeds, as in 
ratchet, being possible. The feeds admit of three changes, 
and each change is effected by a simple movement of the 
feed-motion handle—Lang’s patent—in front of the head- 
stock within easy reach of the workman. 

One of the lathes, at the time of our visit, was engaged 
boring a large example of the patent coupling for broken 
marine shafts, the invention of Mr. Archibald Thomson, of 
London, and now pretty extensively adopted in the mer- 
cantile marine. Messrs. Bow, McLachlan, and Co. 
regularly make these couplings for the patentee. Many 
of the principal mail companies carry them on board all 
their steamers, and on several notable occasions they 
have been used to splendid purpose on board vessels 
whose shafts have broken or unexpectedly shown signs of 
dangerous weakness. 

Noiselessness and smooth running are qualities very 
desirable, if not absolutely essential, in the gearing of 
steering engines, and to secure these the shops of the 
Thistle Works are well provided with machine tools for 
gear-cutting from the solid. One of the most noteworthy 
of the tools for this purpose is a 36in. universal gear- 
cutting machine, cll a t’s patent, adapted for cutting 
teeth from the blank in spur, bevel, and worm wheels. 
All the motions are entirely automatic. Thus, after the 
blank wheel has been set, and the machine adjusted and 
started running, suitable gearing feeds the cutter through 
the wheel, withdraws it again at quick rate, moves the 
blank the correct distance for the next tooth, and so on 
until the striking of a gong notifies the workman that 
the wheel is finished. The cuttings are carried away 
automatically. For taking the strain of the cutter in 
large wheels an adjustable rim support is provided, and 
for the testing of large wheels betore cutting an arrange- 
ment provides for the withdrawal of the worm from the 
dividing wheel. A dial is provided for setting the cutter 
to within a thousandth of an inch in depth, and a gauge 
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for setting the cutter exactly to the centre of the 
mandril. Change gears are provided to cut any 
number of teeth up to 100, and all, except prime numbers, 
to 200, besides a large range of higher ones. There isa 
graduated index for the various adjustments required 
when cutting bevel and worm wheels. 

Scattered about in the general erecting shop at the 
time of our visit were numerous steam and hand-steer- 
ing gears for both naval and merchant ships, and several 
of the Thistle oil engines. There was also undergoing 
completion a set of vertical surface-condensing triple- 
expansion marine engines of 800 indicated horse-power 
for London owners, also two sets of compound surface- 
condensing diagonal paddle engines for two steamers 
being constructed in the shipyard to the order of 
the India Government, for service in connection with the 
Indian East Coast Railway. Small divisions of the 
shops are set apart for such purposes as pattern-making, 
oil-engine testing, tool grinding, «c., all of which depart- 
ments are fully equipped with the necessary machines; 
and conveniently situated there is a large, well-arranged 
and well-stocked engineer's store-room. 

The boiler shop, in two large bays, is a spacious and 
very lofty section of the Thistle Works, 160ft. in length 
by 105ft. broad. Traversing the loftier of the two bays, 


from end to end, is an overhead travelling 50-ton crane of | 


Smith, Beacock,and Tannet’s make, driven through square 
shafting by a wall engine situated at end ofshop. Among 
the important machine tools with which this depart- 
ment is provided, we specially noticed a set of vertical 
plate bending rolls by Messrs. Campbells and Hunter, of 
Leeds, which deals with steel plates, cold, of any length, 
up to 10ft. in width, and up to 13in. thick. The two 
driven rollers and the adjustable roller of this very power- 
ful appliance, which weighs without the engine 46 tons, 
are all of forged steel, and the latter is so arranged that 
it can be lifted out for withdrawing plates bent to a circle. 
The upper and lower frames are connected by strong 
stay frames, which also carry an intermediate bearing for 
taking the thrust of the driven rolls. 
driven by powerful triple gearing, and a pair of indepen- 
dent reversing engines provided by Messrs. Bow, 
McLachlan and Co., themselves. 

Another notable machine-tool here is a boiler tube-plate 
cutting-out machine, also of Campbells and Hunter's 
make. It admits of a plate 6ft. 9in. wide between the 
standards, the table having a longitudinal traverse of 
6ft. 6in. The latter is carried by a strong V-bed, and 
is fitted with a dividing motion for pitching the holes. 
There are three spindles mounted upon a massive cross- 
slide arranged to traverse thereon together or separately, 
and adjustable to each other. Each spindle has a steel 
centre running throughout for nipping the plate, and is 
fitted with a cutter-box. The machine is driven by 
powerful double gear and three-speed cone, giving a 
variety of speeds for ordinary drilling work, as well as 
cutting out tube-holes. Each spindle cuts out a solid 
dise without the necessity of first drilling a pilot hole. 

For boiler-shell drilling the shop is equipped with two 
machines of Messrs. Campbells and Hunter’s make. One 
of these has two radiating arms, each carrying a balanced 





The machine is | 





drilling saddle having a raising and lowering motion. 
The arms are mounted upon carriages having large 
trunnion bearings, and are radiated by means of strong 
screws. The carriages are movable upon a planed bed, 
so as to permit a boiler shell 18ft. long to be drilled. 
One of the two spindles has an extra length of feed, a 
quick withdrawing motion, and a reversing motion for 
tapping, there being two speeds for drilling and tapping, 
all arranged upon the saddle. The other boiler shell 
drilling machine has two rigid columns, having a range 
of 18ft. horizontally, upon a planed bed, by power. Each 
column carries a balanced saddle, having a rising and 
lowering motion, and fitted with an automatic swivelling 
motion worked by suitable gear, for boilers of different 
diameters. One of the columns also carries a second 
balanced swivelling saddle, with releasing and reversing 
motions to the spindle for tapping and staying. 

For drilling and counter-sinking the rivet holes of 
flanged boiler fronts and ends, and for drilling flanged 
furnace mouths from 2ft. 9in. diameter upwards, there is 
a highly useful machine, also by Campbells and Hunter, 
consisting of a vertical column, having a longitudinal 
traverse of 7ft. upon a planed bed for straight work, and 
a swivelling motion for curved flanges. The column 
carries a saddle, with an arm having arising and lowering 
motion for single or double riveting, and fitted with two 
adjustable fork-guards for taking the thrust both ways. 
The drilling spindle is fitted with a self-acting and hand- 
feed motion, and the counter-sinking spindle is carried 
bya slide having a hand rack-feed motion, both spindles 
being of steel. When at work the spindles operate upon 
| from the sides of the flange, and at a distance of ljin. 


from the inside surface of the plate to the centre of the 
rivet hole. When furnace mouths are to be dealt with 
the arm carrying the counter-sinking arrangement is dis- 
connected from the saddle on the column, and the 
| furnace mouth is passed over the latter and drilled. By 
| Substituting a milling tool in place of a drill between the 
| two spindles the edges of flanged plates may be milled. 
conspicuous machine tool here also is one of 
Tweddell’s patent hydraulic riveting machines for boiler 
shells, having a 10ft. 6in. gap, and exerting a pressure of 
150 tons per square inch. With this powerful tool the 
firm has rivetted boilers whose shell plates were 1iin. 
thick, the rivets being ljin. in diameter. The boilers 
in question, it may be of interest to add, have a working 
pressure of 2001b., and have been successfully at work 
for four years. Serving this tool is a hydraulic crane 
| of 123 tons capacity, and in suitable positions else- 
| where throughout the shops are other hydraulic cranes 
| of five tons capacity, all of the firm’s own manufacture. 
Other tools here, which we need only enumerate, are 
horizontal plate-bending rolls of Messrs. Craig and 
| Donald’s make, plate-flattening rolls, large plate edge 
| planes, punching and shearing machines, vertical drills, 
| cold saws, &c. At one end of the shop are well-arranged 
| plate-heating furnaces, and a flanging and smithin 
| department, in which there are six fires, supplied wit 
| air-blast from a Root’s blower. Here also are steam 
| hammers of various powers. In the vicinity of this 
| smithing section is bolt and nut-making machinery, of 











Messrs. Greenwood and Batley’s make, alongside which 
is a special heating furnace. 

Lines of railway conduct from the foundry, machine 
shops, and boiler department to the firm’s 50-ton steam 
jib crane, situated on the wharf alongside the river Cart. 
The jib of this crane—which is also of the firm’s own 
make—has ample outreach over the river, which at high 
tide here affords a depth of 14ft. The quayage accom- 
modation at the disposal of the firm is considerable, 
extending, in fact, not only for the length of the engineer- 
ing section of the works, but for a goodly part of the 
shipyard as well. 

The shipyard is well provided with the customary 
machine tools for medium-sized and light-draught vessels, 
of which the firm make a speciality. At the time of our 
visit two side-wheel paddle steamers, each 132ft. long 
by 22ft. beam by 6ft. deep, were being completed on 
the stocks, intended, as before mentioned, for Indian 
river service in connection with the Indian East Coast 
Railway. The ground available for erecting ships is 
practically unlimited, and although rather narrow, the river 
Cart—thanks to a sharp bend in its course here—aflords 
good length of launching run. 








Krna’s COLLEGE ENGINEERING Socrety.—At a general meeting 
on Friday, October 28th, Mr. Cranford read a paper on the 
‘* Mining of Tin.” Commencing with a brief history of the 
subject from the earliest time, the author passed on to the 
occurrence of peroxide of tin and its excavation, The method of 
sinking a shaft and draining the mine was then described, and 
followed by an account of the descent of the shaft, work on the 
galleries, habits of the miners and the tools used by them, while 
the breaking, crushing, smelting and fluxing of the ore and 
refining the tin received very careful attention. The paper was 
illustrated by lantern slides. 

Exectric WIRES AND STREET ExrLosions.—An explosion took 
place in the electric lighting conduit in Renfield-street, Glasgow, 
one evening last week, at a time—six o’clock—when the street was 
crowded with passengers. The covering of the manhole or junction 
box at the corner of Ringfield-street and West George-street was 
blown off with a terrific report. Singularly enough there was no 
fatality, but a youth of sixteen was struck on the back by some of 
the flying débris and had to be removed to the infirmary in an 
ambulance wagon. This is the fourth accident of the very same 
kind which has happened in Glasgow within two years, the first 
and most serious being on 10th November, 1893, in Bath-street, 
when three individuals were hurt. Since then there have been 
two others, the last occurring about a year ago, not far from the 
scene of the latest explosion. As to the cause of these repeated 
accidents—which have naturally caused serious alarm amongst foot 
passengers—there is no certainty, but it is supposed to be due to 
the firing by electricity of an explosive mixture of air and gas 
leaked from the gas pipes, which are alongside the electric mains. 
When the Glasgow system was laid down warning was given by 
electrical experts of the danger of = the conduits alongside 
the gas pipes, especially considering the dampness of Glasgow 801, 
and the fact that the gas pipes have lain there for thirty year®. 
is alleged that they are in a defective state, and leak cometins 
very badly. Not only have the precautions recommended by the 
Royal Society been taken in Glasgow, but special precautions have 
been carried out in making the junction wells impervious to ~ 
In London, however, as well as in Manchester, similar ane 
have occurred, and next month the whole matter is to form itis 
subject of a Board of Trade Conference, the result of which, i r 
nget, may be clear light on the cause of these untoward e* 
sufficiently terrifying occurrences, and regulations laid down 
their prevention. 
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THE SOHO FOUNDRY, 
No. IV. 

Two of the oldest relics to be found at Soh? are a 
drilling and a boring machine, both being carried in a 
heavy framework of timber, supported at one end upon 
iron columns, and at the other upon a massive beam 12in. 
by 12in., built into the brickwork of the building. These 
particular tools are not far short of a century old, and 
must have been erected at a time when James Watt was 
an active member of the firm. The appearance and 
general construction of the drilling machine indicates 
that it belonged to a date anterior to that of the boring 
tool. This, however, appears to be one of the first of 
its class, and some jealous care was evidently bestowed 


upon both, from the fact that when first erected | 


their gearing was encased down to the lower table. The 
boring tool, which has a mandril 4in. diameter, is driven 


in the same manner as the large machines described in our | 


first article of September 27th, the spur wheel being 
geared with wood, with the thrust of the worm shaft 
received by a bracket carried on the supports of the tail 


block, and we have it from those who are able to testify, | 
that this machine is equal to anything required of it. | 
The drilling machine is driven by mitre gearing, the | 


driver being geared with wood. It has a 2}in. square 
mandxsil of wrought iron, which is raised, lowered, and 
fed by hand through the medium of rope tackle 


carried thrice round a 4ft. drum, upon the shaft of | 


which is a pinion operating a rack coupled to 


the mandril, which slides in a sleeve 4ft. in length. | 
The framework upon which these tools are carried isof a | 
most substantial character, and it would be difficult to | 
say which portion of the plant would be the first to give | 


way, viz., the tools, wood framing, or the brickwork upon 
which that end at the right of our sketch is carried, the 
horizontal timbers being no less than 6in. in thickness. 
The segment of a fly-wheel and its bearing, seen at the 
left-hand of the drawing, represent portions of one of the 
first beam engines made by Messrs. Boulton and Watt 
for driving a large part of the works, and although now 
out of use, we are told that upon emergencies it is equal 
to its work if called upon at the present time. 


Large slotting machine.—This is a tool which requires | 


very little description. It is mounted upon a heavy bed- 
plate, and, as in our sketch, its actual appearance inspires 
one with an ay p-eciation of its adaptation for heavy work. 
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It is screw-driven, having a single thread of lin. pitch 
and 4sin. diameter, the upward and downward strokes 
being actuated by bevel gearing, the upward driver 
running on a hollow shaft. The tool box slides in dove- 
| tailed guides, and is counterbalanced by a heavy weight 
hung over pulleys overhead. The bed-plate is bolted 
through a wall some feet in thickness, which adds no 
little to the capabilities of the machine, which satis- 
| factorily traverses a 2}in. cut 4ft. 6in. long. 

Large pillar radial drill.—Our readers will know 
almost as much about this tool as we can tell them. It 
was designed by Harper between forty and fifty years 
ago. The erecting shop is provided with four—two by 
Harper and two by Whitworth—one pair being fixed on 
either side of two gateways. The fame of Messrs. 
Boulton and Watt’s machine tools being so well known, 
it was no uncommon occurrence for heavy castings to 
find their way here upon the trucks of the London and 
North-Western Railway into the shops; and the con- 
venience of the situation of these tools is shown by the 
fact that their radial arms were swung round, and per- 

| formed the necessary boring without unloading the cast- 


| ings from the trucks. 
In connection with small boring machines at Soho, 
| there exists a capital set of vertical bars which are 
actuated by spur gearing, for the purpose of tapping 
nuts of extraordinary size. Contrary to the general rule, 
it was the custom here to tap nuts up to din. diameter, 
| many of the tapping tools of this size being as long as 
2ft. 6in. 

We have now described the more important and 
interesting tools in the Soho Foundry. But it has been 
| impossible within available limits to do justice to the 
| place, or to convey an adequate idea of the historical 
interest it possesses for the mechanical engineer. Some- 
thing yet remains to be said concerning Murdock’s gas 
plant still in existence, to which we shall probably return 
in an early impression. There is at least one steam 
engine, too, of very special design about which we may 
have something more to say. We have, we believe, 
succeeded in giving our readers some idea of the kind 
| of machine tools used two or three generations ago; 
and we have shown that our fathers and grandfathers, 
and the men who have made England celebrated for her 
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THE MAIN SEWERAGE OF RICHMOND, 


Tue history of the sewerage of Richmond, as well as of 
some neighbouring districts in the valley of the Thames, ig 
» long one. It dates back nearly twenty years, when the 
Chames Conservancy Board obtained an injunction against 
‘he local authorities of Richmond to restrain them from 
»olluting the stream under the jurisdiction and protection 
0£ the Board. After many plans and schemes had been 
droposed and discussed and numerous palliative meas 
.dopted and tried, it was finally determined by the Richmond 
Main Sewerage Board about five years ago to employ a 
lefinite and recognised system for disposing of the sewage of 
sheir district. The necessary works were put in hand, com. 
orising engines, pump, and sludge pressing machinery; and 
the process was carried on successfully, and with marked 
yeneficial results to the general health and welfare of the 
sxommunity, There is, however, in connection with al] 
sanitary engineering undertakings of this character g 
factor which has very wide limits. The amount of the 
actual sewage of any given population, even allowing 
for a pro ratd augmentation, can be estimated and allowed for 
with an accuracy quite sufficient for all practical purposes, 
But when we come to deal with the other factor, that is, the 
storm waters, the quantity becomes an exceedingly unknown 
one in every sense. It |was, therefore, speedily found by the 
Richmond Board that their new works were not able to cope 
with this unknown and frequently capricious quantity, which 
in the valley of the Thames attains to dimensions to which 
many other districts are total strangers. 

Under these circumstances an extension of the engine, 
pumping, and sludge pressing machinery, became unayoid- 
able. Fortunately, the building itself, in which all the 
machinery was located, had been originally designed with a 
view to accommodate itself to future extension. It wag 
resolved, therefore, in the hitherto unoccupied space, to 
erect new pumping and sludge pressing machinery, and 
the Richmond Main Sewerage Board invited a part 
of some fifty engineers, and others interested in suc 
works, to view them last Tuesday. The old engines, 
three in number, are of the horizontal type, but the 
new one is a triple expansion vertical Worthington sewage 
pumping engine, and has been constructed to raise twelve 
million gallons per day against a head of 45ft. It was built 
specially for the Richmond Board by Messrs. James Simpson 
and Co., of Grosvenor-road, Pimlico, London. With a uni- 
form stroke of 3ft., the high-pressure cylinders have a 
diameter of 12in., the intermediate of 17in., and the low- 
pressure of 28in., and the pump plungers of 30in. In addi- 
tion to the pumping power thus obtained, and in order to 
provide for future contingencies, a centrifugal pump has also 
been placed in the engine-room, which is able to lift three 
thousand gallons per minute to a height of 20ft., with a pres- 
sure of steam of 601b. This pump has a cylinder 11}in. in 
diameter and a stroke of 9in. The fan is 30in. in diameter 
and the speed 255 to 260 per minute. One of Schwerrers’ 
superheaters is fitted to one of the boilers. It has four rows 
of pipes, and is placed in the flue st the end of the boiler, 
The pressing plant consists of three 36in. presses with thirty 
chambers, a pair of sludge rams 94ft. in length, and an air 
receiver of best mild steel, 12ft. by 44ft. The contractors for 
the pressing plant were Messrs. S. H. Johnson and Co. As 
we expect to be able shortly to place the detailed drawings 
of the works before our readers, we have on the present occa- 
sion restricted ourselves to a general description of them. 

The process of dealing with the sewage of Richmond and 
its district may be thus briefly described. The raw sewage 
is conveyed by the sewers and drains to the underground 
tank or reservoir, in which the pump well is placed. From 
this level it is lifted alike by the old and new pumps toa 
height of 45ft. into the precipitating and settling tanks, 
where it is treated with lime and sulphate of alumina. After 
a certain time the more solid constituents are precipitated 
at the bottom of the tanks in the form of wet sludge. This 

latter substance is forced into the presses, from which it 
emerges in the form of black layers and lumps of all sizes. 
The supernatant liquid in the precipitating tanks, as well as 
that which returns to them after it has been squeezed out of 
the sludge, is passed into the adjoining filter beds, and is 
finally discharged as an effluent water of sufficient purity to 
mingle with the contents of the river Thames. A new outfall 
has been constructed for this purpose, capable of discharging 
forty million gallons per day. ‘The sewerage works themselves 
are situated at Mortlake, and all the tanks, reservoirs, and 
filter beds are arranged nearly parallel to the river. Mr. 
William Fairley, Assoc. M. Inst. C.E., had the entire manage- 
ment and superintendence of the works, the whole of which, 
including the machinery and plant, in point of style, execu- 
tion, and finish, iscreditable to all those connected with the 
undertaking, 


THE 8.8. QUEEN OF THE NORTH. 


In our impression for July 19th, 1895, we described at 
some length the passenger steamer Queen of the North, 
built by Messrs. Laird Bros., Birkenhead. By the courtesy of 
Mr. Bevis, by whom the machinery was designed, we are now 
enabled to give as a supplement a section showing the arrange- 
ment of the engines and boilers, We have so fully described 
the ship that it is unnecessary to do more than say here that 
great difficulties had to be overcome in the way of getting 
2500-horse power into so shallow a boat with disconnecting 
paddles. It will be seen that the low-pressure cylinders are 
vertical and oscillating, 50in. diameter. The high-pressure 
cylinders are diagonal, 284in. in diameter. The stroke of all 
is 5ft. The boilers, of the locomotive type, we shall illus- 
trate in a subsequent impression. Draught is obtained by & 
fan at the root of the chimney. The pressure is 130 1b. 
The vessel has been entirely successful. 

















TRADE AND Business ANNOUNCEMENTS, — We hear that Mr. 
John Spencer, of Globe Tube Works, Wednesbury, has laid down 
a plant of the latest and most approved type for making high-clase 
solid drawn seamless steel tubes for hydraulic work, boilers of various 
kinds, and for cycle and other tubes,—The Stanton Ironwork 
Company, near Nottingham, has appointed as its representative 
for London and the South and West of ag, oor Messrs. Bock an 
C>., 180, Great Saffolk-street, Southwark, London, S E ——Messre 
Bagshawe Brothers and Co., of 4a, Upper Thames-street, London 
inform us that from October 1st henceforward the business hithert 
conducted in Paris under the title of Bagshawe Frdres will be take 
over and conducted by Mr. W. H. W. Bagshawe, and the busine . 
in London hitherto conducted under ths title of Bagshawe Brothert 
and Co,, will be taken over and condacted by Mr, A. Bagshawe, 
who will still keep for the business the title of Bagshawe Brothers 
and Co,——Messrs. Francis Morton and Co. have obtained 4 
the Mersey Docks and Harbour Board an order for another 90£t. 





| mechanical skill, were not less able engineers than their 
' descendents. 


hydraulic swing bridge, to be erected between the Alexandra and 
Hornby Docks, 
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IRRIGATION WORKS SINCE THE BRITISH | 


OCCUPATION: OF EGYPT. 
No, III. 


In concluding our notice of the work done in Nile irri- 


gation improvement since the British occupation of 
Egypt, we giv 
arts of the great barrage than those of a more general 


nature already published. 


This monumental work continues to be maintained with | 
eatest care, and to fulfil its office of holding up the | the result of much study. No one could 


| pag perfectly ; it, however, requires constant atten- 


each year leaks through under the foundation 
appear, and bave to be dealt with by puddling with clay 
or throwing down concrete in bags. Quite an arsenal of 

Jant and tools are kept ready, including a diving bell, 
with electric light and two grab dredgers by Messrs. 
Rose, Downs, and Thompson, of Hull. These are 
mounted on a deck resting on pontoons, and were most 
effective in clearing the tangled masses of material which 
had accumulated on the foundations before Mr. Wilcox 
commenced repairing ; they have not so much to do now, 
but are needed each year all the same. Tae cost of 
maintenance of the barrage is less by one tl ir 1 than that 
estimated at the time its reconstruction was determined 
on; it seems to average about £E20,000, but a consider- 
able portion of this goes to the increased consolidation of 
training walls up 
lead the current more evenly to the two branches of the 
Lower Nile. 


tion, 





| may be taken as a fair idea of what is involved in the 


| 
| 


| in some form or other is more than made out. 


at the outset at least they would be growing a large 
proportion of rice. Under these conditions they oe 
require forty cubic metres of water per day per acre, or 
total of 16 millions a-day. Upper Egypt, if converted 
into sefi, would require about 26 million metres of sum- 
mer water a-day more than it gets now; total, 42 million 


ive two illustrations showing a nearer view of | metres a-day for the whole country, and that for near 


| 100 days each year—say, 4000 million cubic metres per 
"annum. 
These figures might all be disputable, though they were 
} put forward a 
calculation on this subject which would not be open to 


question ; but allowing a wide margin for error, the above 


reservoir echeme. Mr. Milner, in his work which we 
have frequently quoted, says, ‘‘ The case for a reservoir 
Assume 
Sir Colin Moncrief under estimates, and that it would 


| cost not £E2,600,000 but £E3,000,000. Assume, to be 


| unquestionably on the safe side, that it would cost as 


much as £E5,000,000, it would certainly even then bring 
the country a net profit ten times as great as the expense 


| of its creation within the lifetime of one generation.” 


stream, which protect the banks and | 


However, it must be decided first where the reservoir 
is to be, and any project for the amelioration of the Delta 
of Egypt, and of such portion of the Nile Valley above 
Cairo as still remains under the control of the Khedive's 
Government, emanating from British sources, is liable to 


| hostile Anglophobe criticism. These facts premised, it is 
| easy to estimate the true value of the attacks made upon 


The solid results of the earnest work which has been | 


done by our engineers are, as we have already said, in- 
contestably great; they have justified themselves on 
every hand by the visible material improvement in the 
service and by the resulting large increase to the revenue 
—in fact, they have been a very main feature in the 
financial salvation of Egypt. The extent of lund under 
cultivation and safe to yield crops has been largely in- 
creased, and the actual production of the country in 
cotton, corn, and sugar seems to have about doubled in 
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the scheme of Mr. Willcocks, elaborated after four years’ 
careful survey and calculation. It was pointed ont on 
the appearance of his first report that the proposed sub- 
mersion of the temples of Phile, though regarded with 
indifference by engineers, would not commend itself to 
archeologists. There was a storm of protest in Great 


Britain and elsewhere, and the result has been a modifi- 
cation of the level at which it is proposed to keep the 
Nile : ha, Assouan after most of the flood waters have 
passed. 


Nil 


PLAN OF BARRAGE SHOWING EXISTING AND PROPOSED CANALS 


the last twelve years. This advance in prosperity in a 
country 60 per cent. of whose trade, export and import, 
is with Great Britain, is certainly to our advantage, and 
that advantage is but little appreciated. 


How much this advance may be increased is the dream | 
| ever, see that this line of opposition is untenable, and are 


—or rather, we should say, the preoccupation—of the 
Anglo-Egyptian mind. The one thing needful is more 
and more water saved at high Nile for doling out before 
the next high Nile. The reservoir question has been and 
is the burning question in Egypt, if one can apply such 
an expression to water. 

Has not Mr. Willcocks, at the instigation originally of 
Sir Colin Scott Moncreif, made a four years’ study of the 
rubject, handed in a first report, which the Anglophobes 
have rushed to destroy; and are we not now expecting 
the results of a reconsideration concluded late in the 
spring of this year? Enough was said and fought about 
the various sites proposed just at present. It is at the 
same time too late and too early to treat of their merits 
or demerits ; but it may be interesting to point out the 
benefit which Egypt might derive from the execution of 
any such scheme, and consider how the means to the end 
may be obtained. 

The cultivated area of Egypt is about 5,000,000 acres, 

of which rather more than half are in Lower, and less 
than one-half in Upper Egypt. With increased water 
cultivation in both sections it might be much extended. 
In Lower Egypt the increase would take the form of 
additional land reclaimed ; in Upper Egypt it would con- 
sist in the introduction of summer culture in districts 
which at present only bear crops in winter and spring. 
The total amount of land which could possibly be culti- 
vated in Lower Egypt may be taken at 4,800,000 acres ; 
about two-thirds would be land reclaimed, and the rest 
land cultivated for the first time. But no one could 
expect that within a generation such a result could be 
reached. The most that any sane advocate of the reser- 
Voir scheme anticipates is an addition of 600,000 acres 
to the cultivation of the Delta. But even this amount 
would add much to the wealth of the country. Ordinary 
Delta land, even at the present low price of its produc- 
tions, will bring crops worth £5 an acre, so here is a 
probability of £E3,000,000 a year, if the water needed 
can be held up when the annual flood is flowing. 
_ In Upper Egypt the problem is different, all the land 
is already under crops during the winter. It is urged that 
it would be advantageous to bring Upper Egypt to the 
same culture as Lower by giving perennial irrigation. 
There are doubts, however, if such a change would prove 
permanently of advantage ; in changing the system the 
Nile deposit is lost, and unless there be provided an 
artificial substitute, the land must deteriorate under 
increased strain and diminished fertilisation. The project 
18 much more doubtful than that of the 600,000 acres in 
Lower Egypt. 

But in order to carry out both the above schemes, the 
amount of storage water required would be enormous. 
Of the 600,000 new acres in Lower Egypt, 400,000 might 
be expected to be under cultivation every summer; and 


The objections now raised against the scheme, the 
head and front of whose offending is that itis British, are 
absurd; the native Egyptian papers denounce it as a 
simple waste of money, abstracted from the taxpayers to 
fill the pockets of contractors; the French press, how- 


at their wits’ end. The real reason of their opposition is 
as already stated. 

After adducing Phile, hostile attacks, and everything 
which can be thought of to condemn Mr. Willcocks’ plan 
of a dam constructed on the solid granite foundations of 
the first cataract, the lamentable failure of a French dam 
at Bouzey, in the Department of the Vogges, is brought 
to the front as an instance of the danger of accumulating 
a great mass of water, whose pressure is liable to over- 
come the barrier built to conserve it. A dam built on a 
foundation of rock stands a much better chance of endur- 
ing friction of flood and time than one whose foundations 
rest upon mud, and we venture to predict that Mr. 
Willcocks’ work will outlive that of Linant Pasha. The 
catastrophe at Bouzey is very similar to that which 
occurred at Holmfirth, in Yorkshire, in 1852, and that at 
Johnstown, Pennsylvania, in 1888, and has little in 
common with the danger to a dam, built on scientific 
ge my and on a foundation of granite across the Nile, 

y either British, French, or Italian engineers, who can 
estimate the strength of materials, and, in short, may be 
depended upon for not flooding the Delta, if the work 
they undertake be not scamped. As matters go at 
present no people know better than our French critics 
that this will not be the case. A number of dams instead 
of one large one have been suggested, but they would not 
only be expensive to build, but troublesome to navigation. 

But when the site is fixed, where is the money to come 
from? If Egypt were free in financial matters there 
cannot be a doubt that for so remunerative a scheme, 
vouched for by the experts who have worked at it, she 
would not have the smallest difficulty in raising the 
money at a moderate rate of interest. But Egypt cannot 
borrow without the consent of Turkey; and even with 
that consent she could scarcely charge her Budget with 
the annuity required for the new loan, which would 
amount to perhaps £E300,000, without the consent of 
the Powers to add that sum to her “ authorised ” expendi- 
ture. There are economies from the conversion of the 
debt amounting to more than the last-named sum, and 
which could not be better applied than to paying the 
interest on a new reservoir loan; but here again nothing 
can be done without the consent of the Powers. In one 
shape or other that consent is requisite if Egypt is to 
raise the money on her own account. But the experience 
of the last ten years forbids us to look forward with much 
confidence to the unanimity of all the nations concerned. 
That depends on the temper of France, and the good 
temper of France, so far as Egypt is concerned, is evi- 
dently not to be counted upon. 

So altogether the reservoir prospect is not very bright, 
and Mr. Milner, who is our financial authority on this 





subject, comes in with the suggestion that England, who 


has made so much out of Egypt re the Suez Canal shares, 
should guarantee the loan as an act of gratitude, adding 
that “ the fitness of such an act of liberality would not 
be in any way diminished if the object to which 
the money was applied were to increase the agri- 
cultural wealth, and thereby the exports and imports 
of Egypt, in whose external trade we are interested to the 
extent of more than 50 per cent.” However, he has “not 
much confidence that any British statesman would be 
found bold enough to propose to his countrymen to make 
even this coipeniaiedhg small sacrific3, however just and 
politic it might appear,” and we quite participate in this 
lack of confidence. He throws out the suggestion, he 
says, merely as “a shot in the air;” and is doubtless 
right in saying that nothing would do more to popularise 
us in Egypt, because any improvement in water supply 
goes straight home to the heart of every Egyptian. ‘ It 
is the one sort of benefit which you can confer upon 
him, of which the value is not only indisputable, but 
universally recognised. The most successful, the most 
creditable, the most unquestionably useful of all the 
services rendered by our country to Egypt have been 
connected with this vital problem of water; but the 
work done, great as it is, remains incomplete without the 
reservoir. I trust that we may live to see this crown put 
upon it under British direction.” 








THE PROSPECTS OF STEEL MAKING 
IN INDIA. 


Art the present time, when evidence is not wanting 
that the radius of supply of the English steel works has 
seriously contracted, it needs no apology to indicate 
possible centres further afield which may prove fresh 
sources of profit; pnd it is our present object to draw 
attention to the respurces of India, and to point out that 
though ample material has long been known to exist, and 
has even been worked on a limited scale, there is full 
scope for a more sustained and energetic enterprise than 
any which has yet been attempted. 

To this end we purpose to place before our readers 
some figures showing the comparative rates at which 
assembly of the necessary raw material -could be pro- 
cured in India, as opposed tc the rates found in common 
practice in England and America. It will, however, be 
necessary, in order to estimate the cost of conveying, to 
say a few words by way of preface, as to the site 
suggested for an Indian steel works on a large scale. 

There appears to be a limit in the choice of an area 
between an inland position in Bengal in proximity to the 
phosphoric ironstone and the coal of that region, or a 
seaward site near the head of the Bay of Bengal, involv- 
ing, however, considerable distances over which to convey 
the material ; and, on the other hand, an iniand position 
near the pure ores of the Southern Presidency, or a sea- 
ward position on the Madras Coast. 

None of these can be said to combine the advantages 
of a thoroughly good site, which, we take it, are included 
in proximity to cheap raw material and labour, with 
facility for trade, and passing the manufactured material 
to the buyer at low cost for freight. But an examination 
of the conditions prevailing at the great centres of manu- 
facture in the United Kingdom shows that in no case 
does the ideal position exist. “Whether we take Middles- 
bro’ or Barrow, Glasgow or Cardiff, we find either fuel 
conveyed to ore or ore to fuel, and sometimes both to an 
intermediate position. It may be fairly said that experi- 
ence in England shows a seaward site to be essential for 
the heavy steel trade, and it is fortunate indeed for us in 
England that the great American centre of activity 
around Pittsburgh is removed by a rail distance from the 
ports which is sufficient to place a heavy, but it may be 
not insurmountable, difficulty in placing their manufacture 
in this country. 

It appears, then, undesirable to lock up the works in an 
inland position, and the lack of a sufficient trading 
centre combined with the open and difficult coast, have 
serious drawbacks on the east coast of the Madras Presi- 
dency. The more so as it would appear indispensable 
that coal should be brought from Calcutta, and there is 
no apparent return freight for the vessels. 

Taking the various factors into consideration, it would 
appear that the neighbourhood of the capital offers 
advantages which are not to be had elsewhere. Not only 
is it the chief trading centre of the Empire, but it is a 
large shipping port and a railway centre. It occupies an 
intermediate position in respect of the best raw material, 
while labour is abundant and cheap, and already moulded 
to some extent to Western methods by contact with a 
number of manufactures, as railway works, shipbuilding, 
engineering, cotton, jute, andpaper mills. It is, however, . 
freely admitted that other sites have strong claims, but a 
further discussion of their merits would unduly lengthen 
the present article. 

Should Calcutta be selected as the centre of operations, 
it will not be out of place to point out that Port Canning, 
on the Mutlah River, distant a few miles, would probably 
prove a very advantageous position. Some of our readers 
may have unpleasant recollection of the Port Canning 
Company, which some years ago absorLed a very large 
capital in purchasing the land and building a series of 
wharfs, docks, and all the necessities of a shipping port, 
in the hope that the trade of Calcutta would be diverted 
from the difficult and dangerous Hoogley to the compara- 
tively safe approach of the Mutlah. Old established 
custom, however, proved fatal to the hopes of the com- 
pany, and the port of Calcutta remains where it was, 
while the monument of its labours, in the shape of a 
ready-made port, would be purchaseable by the promoters 
of a projected steel works at a very low figure from the 
old company. 

We wiil assume Port Canning to be the working centre, 
and further, that acid steel is preferred to the more 
troublesome basic process—merely pointing out in sup- 





port of the last-mentioned assumption that the phosphoric 
ores of Bengal are somewhat “lean” in iron, and hardly 
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contain sufficient impurity as phosphorus to make them 
convertible to good basic pig. And, moreover, when we 
observe that Middlesbrough steel makers dwelling in the 
midst of Cleveland ore are still content to draw their 
supplies from Spain, we must admit that strong practical 
reasons exist for neglecting the Bengal ore for the rich, 

ure material of the Salem district in Madras; and in 
ie so we do not overlook the fact that blast furnaces, 
working with fair success on Bengal ironstone, exist at 
Barrakur, in Bengal, although so far no steel has been 
attempted there. 

The ore available in the Salem district is a pure 
magnetite of great richness and in inexhaustible quantity ; 
its average analysis shows iron 65 per cent. traces of both 
phosphorus and sulphur, with a residue chiefly siliceous. 
Its upset cost at the mines is, of course, the first question 
to be considered, and it may be assumed that it could be 
won by the same cheap open quarrying method which 
enables the ores of Northern Spain to be placed at so low 
a rate on the English market, while the actual labour 
would be considerably cheaper than the Spanish. This 
latter may be taken at from 1s. 6d. to 2s. 6d. per ton, to 
which handling and carriage between the mines and 
vessels in Bilbao harbour, adds 2s. to 2s. 6d., making a 
total cost, including royalty, &c., of about 7s. on board. 

In India, with low royalties from a Government 
anxious to encourage local industry, and with cheap 
labour, 3s. 6d. placed in truck on the railway would be a 
fair estimate, it being noted that the railway runs close to 
the ore field, and by proper conveyors and apparatus the 
ore could all descend into the trucks. The railway 
carriage to the port of Madras is a serious item, but given 
the traffic due to a large output it appears reasonable to 
expect a rate per mile not exceeding that at which coal is 
carried in Bengal, or about ‘28d. per ton mile, or 5s. 7d. 
per ton for the distance of 240 miles; handled on board 
ship in Madras harbour, say 6s. 

The further cost of conveying the ore to Calcutta from 
the port of Madras, a distance of 1090 miles, is the next 
question. We have two similar cases an examination of 
which may help to form an estimate. From Bilbao to 
the Tyne is over 1000 miles, and the cost of carriage runs 
on the average about 5s. 6d., the return vessels conveying 
coal and coke to the Spanish works; again, from the Lake 
Superior mines to Pittsburgh is about 1000 miles, and the 
cost of carriage per ton by rail and water is about 10s. 6d. 
As the carriage from Madras to Calcutta is purely by sea, 
it is not unreasonable to assume a charge of 5s. 6d. per 
ton delivered; the return vessels, as in the previous 
two cases, being profitably employed in conveying coal 
on the outward voyage, under a working agreement with 
the Madras Railway, which would benefit very largely by 
the ore traffic. 

We have, then, the following final comparison in the 
distance and cost of assembling ore :—Calcutta: Car- 
riage, lls. 7d.; value of ore, 3s. 6d.; quantity per ton of 
pig, 36 cwt.; total cost, 27s. Middlesbrough: Carriage, 
63.; value of ore, 7s.; quantity per ton of pig, 40 cwt.; 
total cost, 26s. Pittsburgh: Carriage, 10s. 6d.; value of 
ore, 7s. 6d.; quantity per ton of pig, 38 cwt.; total 
cost, 34s. 

Considering next the coke question, the average 
analysis stands as under for the unwashed coal :— 
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And the comparative cost of raising is about:—TIndia, 
per ton, 3s. 6d.; England, per ton, 4s. 8d,; States, per 
ton, 4s. 3d. Whence the value of the coke may be 
assumed at :—India, 38 cwt. coal cost 6s. 8d.; labour, 1s.; 
sundries, 8d.; total, 8s.4d. England, 33 cwt. coal cost 
7s. 7d.; labour, 1s. 7d.; sundries, 8d.; total, 9s. 10d. 
States, 34 cwt. coal cost 7s.3d.; labour, 1s. 6d. ; sundries, 
8d.; total, 9s. 

Adding cost of conveying the amount required per 
ton of pig to the works, we obtain :—India, 23 cwt. at 
83. 4d. per ton; plus 5s. 10d. carriage; total, 15s. 2d. 
England, 20 cwt. at 93. 10d. per ton; plus 4s. carriage ; 
total, 133. 104d. States, 21 cwt. at 93s.; plus 5s. 6d. car- 
riage; total, 15s. And there seems to be no reason 
whatever why a good blast furnace coke should not be 
made from Indian coal at this cost if it be properly 
washed to reduce the contained impurity, and properly 
coked in modern ovens of good construction. 

There remains to be considered the supply of limestone, 
and in respect of this ingredient it is rare to find Euro- 
pean blast furnace works without a good supply being 
available at from 1s. 6d. to 2s. per ton, and an average 
consumption of about 8 cwt. per ton of pig. At the Cal- 
cutta site, unfortunately, limestone is not at present 
available close at hand, and the landward limestones are, 
on account of the long railway lead, of prohibitive cost. 
So far as can be said at present the limestone of the 
Island of Bamri, about 400 miles distant by sea, is the 
nearest available source; and the cost of the stone, 
which is of excellent quality, cannot be estimated at less 
than 5s. per ton, with a requirement of, say, 7 cwt. for 
each ton of pig. 

The resultant comparative cost of the three principal 
materials appear as follows :—India: Ore 27s., coke 15s., 
lime 1s. 9d; total,44s. England: Ore 26s., coke 18s.104., 
lime 7d.; total, 40s. 6d. States: Ore 84s., coke 15s., 
lime 7d.; total, 49s. 7d. The mean labour and sundry 
material in England per ton of pig is about 3s. for labour 
and Is. 9d. stores, taxes, &c., say, in all 4s. 9d. In India 
labour would be considerably less, and this charge might 
safely be taken at 4s., bringing the final cost per ton of 
pig iron at: India 48s., England 45s, 3d. 

These figures, taken in connection with the freight 
charge between India and England, appear to show a 
reasonable prospect of a profit for locally-made pig 
iron; but it must be understood that the various prices 
estimated are not for small quantities carried at ordinary 


ally arranged terms, and therefore only applicable to 
works of considerable magnitude. The further conversion 
of the pig iron into steel, as rails and ship plates, requires 
very little comment. There can be no question that the 
work can be done by purely native labour, under good 
European supervision, and at a cost of not more than 
two-thirds similar labour in Europe. 

There is already in existence at Calcutta, in the Govern- 
ment Ordnance Factory, a Siemens-Martin furnace which 
has been worked on both castings and ingots with perfect 
success for the past four years by native labour, and there 
will shortly be erected at the same place a bar mill 
capable of producing light rails, although primarily 
intended to manufacture the steel bar required for pro- 
jectiles. The experience gained from these cannot fail 
to be most useful to any intending manufacturer on the 
scale we have suggested; and we would point out that 
should the Government of India see their way to com- 
pleting their existing plant by the addition of a small 
blast furnace to work on the acid ores that we have men- 
tioned, it would do more than anything else to bring the 
possibilities of the situation before English manufac- 
turers, and even though it can scarcely be held that work 
on a small scale would be economical, the money spent 
on the experiment would be wisely invested should it 
lead to the opening of steel works on a large scale by 
private capital. 

A word may be said finally as tothe trade which would 
be open to a successful company, and whatever may be 
said as to the question of profit, there can be small doubt 
that large orders would be available. There are in India 
under 20,000 miles of railways, only 1:1 miles per 100 
square miles of territory, against 16°7 miles in England. 
In India an annual average addition to existing mileage 
is 500 miles, while in the States as much as 10,000 miles 
have been laid in a single year. 

An addition to existing Indian railways of even 5 per 
cent. annually, including repairs and replacements, would 
give not less than 140,000 tons, while the markets of 
Africa, Australia, and China would be open in which to 
compete for further orders, under, it may be hoped, 
favourable conditions. And then as to shipyard work, 
the chairman of the Peninsular and Oriental Company 
recently, addressing the shareholders, predicted a day 
when the vessels of the company would be built on the 
Yangtsze! To us, however, there seems at least a fair 
probability that merchant navies may, in a still nearer 
future, have their birthplace within view of the City of 
Palaces. And at this moment, when a strike threatens 
the shipbuilding industry of the United Kingdom which 
will throw 50,000 men out of work, and put a stop for an 
indefinite time to the vast interest they represent, we 
cannot forbear a comparison of this class of labour with 
the hard-working cheap labour of the East, always con- 
tent to obtain fair justice at the hands of their employers ; 
and we would even predict that a day may come when the 
English artisan will have played fast and loose with 
fortune once too often, and wake up too late to find his 
occupation gone. M. 








THE CRISIS IN THE SHIPBUILDING TRADE. 





Arter the deliverance given by the joint-committee of 

employers as the result of conference with the workmen’s 
representatives at Carlisle on Wednesday, the 28rd inst., 
it was generally hoped and believed that the beginning of 
the end to this most deplorable and harassing dispute 
had been reached. These hopes, however, have proved 
worse than delusive, and matters since the conference 
have gone deeper, and seemingly more inextricably 
towards dead-lock. This is so at any rate as regards 
Belfast, and, unfortunately, Glasgow and the Clyde in 
this instance are bound up in the turn events may take 
in the Irish centre. 
As we were able to record near the end of the state- 
ment in last week’s issue the Carlisle conference agreed 
as regards Glasgow to confirm the employers’ offer made 
previously, viz., that the wages of all engineers on the 
Clyde in receipt of less than 7d. per hour be increased by 
a jd. an hour, but, on condition that the rate so fixed 
should stand for six months, and that two months’ 
notice of future proposed changes should be given by 
either side. This would seem to have met with tacit 
acceptance from the Clyde workmen, but in the extra- 
ordinary circumstances into which the whole question 
has been brought through connection with Belfast, the 
agreement seems never to have been properly accepted 
or ratified. Notwithstanding this, on last pay-day— 
Saturday—the workmen were disposed to resent the non- 
advance in their pay as a breach of the offer made, 
designed to aggravate the present state of matters, and 
provoke a strike on the Clyde. Yet at the same time 
they that day subscribed to a levy for supporting the 
Belfast workmen at present on strike. Little wonder 
that this particular way of acquiescing in peaceful settle- 
ment; of accepting what is offered—nay, fighting under- 
hand for more—has not commended itself to the Clyde 
employers. In view of it, also, the objections which 
the workmen have all along been free in urging to 
the alliance between the employers of the Clyde and 
of Belfast, seem additionally weak. The masters have 
as much right, though if does not seem to us 
so natural or politic, to combine and aid each other in 
what has the appearance of a common cause as the work- 
men themselves. Whether, however, in the whole cir- 
cumstances the employers now combined are justi- 
fied in pursuance of this combination to seize, hold, and 
employ this cruel weapon of a general lock-out of Clyde 
workmen is very open to question. From the first, how- 
ever, it has been by many thoroughly doubted whether this 
extreme measure has ever been seriously contemplated. 
It has certainly never been in explicit terms officially 
threatened. ‘To-morrow may show this doubt to be 
wrong ; but to persist in the doubt as long as possible is 
charitable. 





goods rates, but for large quantities carried under speci- 


The whole question, as has before been said, is 





relegated for settlement to the turn of events at 
Belfast, and there at the present moment, from 
all accounts, the turn is, if anything, toward a firmer 
course of “no surrender” on the part of the dis. 
putants. The result of the Carlisle conference, ag re. 
gards Belfast, was one of partial and conditional con. 
cession on the part of the employers. Their offer, jt 
may be repeated, was, in effect, that while in the present 
state of trade no present advance is warranted or can be 
made at Belfast, still, provided the men now on strike 
return to work within one week from the date of con. 
ference—Wednesday, 23rd—on the 2nd March next an 
advance of one farthing an hour would be conceded to 
fitters, finishers, platers, borers, and slotters, in the shops 
of the associated employers of Belfast and the Clyde, if 
the state of trade then warranted it, and on condition 
that any change in wages will remain in force for six 
months, any subsequent alteration to be subject to two 
months’ notice. Small as the concession may appear to 
have been, and qualified as it is by more than one con. 
dition, it should at least have been calculated to show 
that the employers were endeavouring to deal with the 
vexed question in a conciliatory spirit. The proposal, 
however, was “no offer whatever,” in the language cf 
the Belfast workmen’s representatives ; and, in a gather. 
ing of the workmen on Friday last, the offer was rejected 
by scornful resolution passed in open meeting. 

Since then Mr. Rose, the organising secretary of the 
Belfast district of Amalgamated Society of Engineers, 
has issued a manifesto to the members of his society and 
allied trades, in which he gives his version of the events 
which have led up to the existing state of affairs. In the 
statement, which is very clearly and ably worded, what- 
ever may be the accuracy of Mr. Rose’s interpretation of 
the meaning of events, it is said that during the recent 
times of depression the men submitted to two reductions, 
each of a shilling per week, the second, however, being 
accepted only on the “ distinct and deliberate promise” 
of the employers that as soon as a revival in trade took 
place the wage rate would be restored. That revival 
having now, in the men’s opinion, been reached, they 
have applied for an advance, only to be informed that 
“the Belfast employers had relegated their affairs to the 
Glasgow and Greenock employers.” It is, therefore, 
claimed that they are merely fighting to force the em- 
ployers to keep their word. One pregnant passage in 
the circular says, ‘Since we left work here the em- 
ployers have made us an offer to the effect that if we re- 
turn to work they will recommend an advance of a 
‘farthing per hour’ if the state of trade warrants 
next March, with the magnanimous provision that if we 
do not return within one week they will lock out mem- 
bers on the Clyde. It is needless to say that this kindly 
suggestion has not been accepted, nor is it likely to be. 
We shall regret if our movement involves any of our 
Clyde brethren ; but it is none the less certain that, if 
this foolish threat is carried into effect, it will be met as 
all such injustice deserves. We have received ample 
assurance of the wae of the Clyde engineers, and 
rely equally upon that of all our fellow-workmen through- 
out the kingdom.” 

Contemporaneously with the issue of this manifesto, 
the Clyde Employers’ Association met in full committee, 
and approved of all that had been done by the represen- 
tatives both in Glasgow and Carlisle. This association 
also discussed the general situation, but until the expiry 
of the week from the Carlisle conference no decisive 
action could be taken. There was not, however, the 
secretary announced, “‘ the slightest hesitancy as to what 
would be done if the proposals made at Carlisle were not 
accepted. If there were no developments by Wednesday 
night the Clyde Association would act at once, as the 
course they in the circumstances had to follow was 
clearly defined.” 

This, then, in bare outline, is how matters stand at 
present, in spite of efforts at conciliation on the part of 
individuals and bodies more or less influential, and of a 
warm and united peace advocacy on the part of the daily 
press. On Wednesday night the expiry takes place of 
the week of grace afforded the Belfast men to return to 
work. They have not, so far as is known at the moment 
of writing, done so. The keenest anxiety is manifested in 
both districts, and by all classes, as to what the 
immediate outcome will be; whether the Clyde em- 
ployers will at once lock out their own workmen, or 
whether some intermediate and pacific measure inter- 
posed at once by some influential body may cause them 
to postpone or altogether discard the mode of maintain- 
ing their case implied in a general lock-out. : 
‘The Belfast workmen’s contention that the revival in 
trade meant in their employers’ promise when reductions 
were made has now taken place, is disputed by individual 
employers. Most of the contracts booked during this 
year and last were at the lowest prices on record, and 
some of them were even undertaken on the pressure of 
the men or their representatives to secure work on any 
terms rather than have the yards laid idle. Mr. Rose is 
apparently of opinion that a genuine revival does not 
involve consideration of “ prices, profits, and prospects, 
but simply the volume of orders, forgetting the fact that 
many of the orders have been taken simply to “ make 
business and keep men and plant’employed. 

These questions, of course, constitute the real essence 
of the present dispute, but there can be no doubt they 
have been allowed to get overborne by other matters 
affecting the feelings of the disputants, and concerned 
with procedure. Points of etiquette and dignity usurp 
the place and importance of the real merits of the 
dispute, and it seems almost hopeless that any outside 
influence will now avert the lock-out which will be 
fraught with so much misery and disaster. Noblesse 
oblige, it seems to us, should not be quite out of force 
even in these prosaic cast iron times. Employers, men 
of intelligence and fine feeling also, knowing that work- 
men — misguided and short-sighted probably —- never 
“‘ make-up” anything like what they lose in a prolonged 





strike, and knowing, also, that for their own present loss, 
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and embarrassmentit may be, they have infinitely greater 
chances of compensation in the future than the workmen 
ever have, they should, we think, be very much the 
readier of the two parties to seek and strive after imme- 
diate and amicable settlement. 

The latest account on Thursday before going to press 
is that while official intimation has been received in 
Glasgow from Belfast engineers of their rejection of the 
Carlisle offer, no positive step towards enforcing lock-out 
on Clyde has yet been declared. The Employers’ Joint 
Committee is presently sitting in conference considering 
the workmen’s reply, also a basis of settlement submitted 
by the Mayor of Belfast. It is not certain whether any 
declaration of the next move will be made immediately, 
but there can be no question as to the great anxiety 
manifested on Clyde as to result of present meeting. 
Some who profess to know all the questions involved 
other than the simple granting of an advance, maintain 
that a lock-out will be instituted in four days’ time, while 
others assert that employers will postpone such action 





ACCIDENT AT THE GARE MONTPARNASSE 


The weight of the locomotive when empty is thirty-five 
metric tons, and the tender weighs twelve metric tons. The 
train left Granville on Tuesday, October 22nd, at 8.45 a.m., 
and was timed to reach Parisat 3.55 p.m. A great deal of 
time was, however, lost on the way, and on nearing Paris the 
train was twenty-five minutes late. There were at that 
moment 120 passengers, of whom by far the greater number 
were third class. They noticed, after leaving Clamart, that 
the speed was higher than usual, owing to the driver endea- 
vouring to make up time. On crossing the Ceinture line the 
speed had to be reduced, and, according to the fireman, the 
Westinghouse brake was found to act perfectly. After leaving 
the Ceinture, the speed was again increased to about forty 
miles an hour, and on arriving at the Rue du Chateau, the 
driver asserts that he found the brake refused to work. He 
reversed steam, opened the sand pipe in the hope of increas- 
ing the friction on the rails, and whistled a signal to the 
guard to put down the hand brake. The speed dropped to 


| about twenty-five miles an hour, and before the hand brakes 


until further conciliatory measures have been suggested | 
consisted of a cross-piece bolted on to two uprights, and did 
| not offer much resistance to the progress of the locomotive. 
| Otherwise it is presumed that the loss of life would have 


THE SINGULAR RAILWAY ACCIDENT IN PARIS. | 


and tried. 








THE accident at the Gare Montparnasse, to which we 
briefly referred in our last issue, is probably the most 
remarkable of its kind that has yet been recorded in railway 
history. For a locomotive to emash a pair of buffer posts 
into splinters, cross a broad platform, crash through a 
window, and fall into the street below, is in itself a suffi- 
ciently novel feat to merit a place in the annals of railways,’ 
but it is even more surprising that not a single passenger was 
killed, or even seriously injured, and that the only victim 
was & woman who was crushed in the street by the falling 
masonry. The scene of the accident is the terminus of the 
Compagnie de l'Ouest, at the head of the line entering the 
south of Paris by way of Versailles. It is a high level 
station overlooking the Place de Rennes, and facing the long 
and broad thoroughfare bearing the same name. The Gare 
Montparnasse has nothing to recommend it from an archi- 
tectural point of view, as everything seems to have been 
sacrificed to the utilitarian. The lower part of the station | 
18 occupied by a refreshment room, while the upper part is 
pierced with two large semicircular windows, which stand back | 
from the line of the facade and are fronted by a terrace. 
The distance between the balustrade of the terrace and 
the edge of the platform where the lines terminate is 
about 70ft. 

The train performing the feat mentioned above was | 
One running from Granville, in the department of the | 
Manche, It consisted of eleven passenger carriages, a | 
postal wagon, and three goods wagons. The locomotive | 
oa is known in France as of the 


iameter, and the front wheels are 1°31 metres in diameter. accompanying photograph. 


could be jammed down the train had dashed into the stations 
The locomotive smashed up the buffer posts, of which splinter. 
were driven into the offices close by, while a piece was after- 
wards found in the street. Happily, these buffers merely 


been appalling. The locomotive then ploughed its way 
through the bitumen platform, which stands 1ft. above the 
level of the rails. The fireman had already jumped off into 
the 6ft. way and was uninjured, and the driver jumped when 
he found that the train was going through the window. 
He also escaped injury, but the nervous shock was so 
great that he was unable to uttera word. The locomotive 
passed through the window with a terrible clatter, crossed the 
terrace, carried away the stone balustrade and coping, and 
fell with a tremendous roar into the street below. It is said 
that the reverberations in the station lasted fully a minute, 
and the noise caused a stampede of horses in the neighbour- 
hood. Happily, the carriages were prevented from following 


| the locomotive and tender by the fact, it is believed, that 


the Westinghouse brake-pipe ruptured at the time of the fall, 
and that the carriages were thus brought to a standstill. It 


| must be borne in mind, however, that the reversing of the 
| engine, the smashing-up of the buffer posts, and the plough- 


ing through 12in. of bitumen, must have offered such a 
resistance that when the tractive force of the locomotive 
had ceased to act the carriages would easily be stopped “by 
the suspended tender. The passengers were thus able to 
leave the train with no injury beyond a few bruises. In the 
street &» woman selling papers was unfortunately crushed 
to death, and. the casualties would no doubt have been 


| deplorable had not the horses attached to a tram-car started 


at the unusual roar and drew the vehicle from the spot 
where the locomotive fell the next instant. In falling the 
safety valve broke, and the steam blew off. A few minutes 
afterwards some firemen shut off steam—as the engine con- 


Stephenson | tinued working in mid-air—and raked out the fire. The 
It has four coupled wheels, each 1:94 metres in | position of the locomotive and tender will be seen in the 


The front part of the engine 


had sunk rather more than 3ft. into the ground, where it 
was solidly fixed. It rested at an angle of 45deg., with an 
incline from right to left of 15deg. or 20deg. The foot- 
plate was jammed against the front part of the tender, which 
was thus held against the wall. 

The work of removing the locomotive and tender was 
carried out by the Cail Company. First of all, the carriages 
inside the station were detached, drawn back on to the rails, 
and conveyed to a shed, where they were put under lock and 
key to await further investigation. The tender was then 
firmly suspended by means of cables and chains. Two large 
wire cables were placed round the rear axle and attached 
inside the station, and two chains were fastened round the 
middle of the tender and carried over two shear legs fixed 
up on the terrace. Four scaffolding poles were placed 
beneath the tender for further support. To remove the loco- 
motive a pile of sleepers was built up underneath, with the 
top inclined to the same degree as the engine. A cable was 
then attached to the wheels and pulled by twelve horses. 
The locomotive did not budge an inch. A powerful wind- 
ing gear, with two rolls and four handles, was then 
used. A cable was attached to the rear wheel on the 
left side, and the exertions of four men on each handle caused 
the locomotive to move perceptibly. At the end of ten 
minutes the locomotive became disengaged from the tender, 
and dropped about 3ft. on to the pile of sleepers. The 
sleepers were then removed one by one, & work which was 
continued for several hours. When the locomotive was on & 
level with the ground the front was raised with a screw jack, 
and planks were placed over the hole. Two rails, bolted 
together about Gin. apart, were placed transversely under the 
front wheels, and another pair under the rear wheels, and by 
the aid of screw jacks acting on the wheels the locomotive 
was forced round gradually, the engine meanwhile being 
raised now and then by & screw jack at the rear, and by an 
elevating “ chariot ” in front, to allow of the transverse rails 
being pushed along. After several hours’ work the locomotive 
was turned round parallel with the building, and was drawn 
= an inclined plane by the winding gear on to a trolley, 
which carried it away to the Cail Company’s works for 
repairs. An inspection of the locomotive had already been 
made, and the engineers of the company had taken away all 
the detachable parts for examination with a view of ascer- 
taining the exact cause of the accident. The engine itself 
had, curiously enough, sustained comparatively little damage. 
There was nothing broken beyond the safety valve and the 
buffer heads, but many of the parts were strained and twisted. 
There was no difficulty whatever about the removal of the 
tender, which was simply lowered down on to a trolley. 

The engineers are not yet decided as to the exact cause of 
the accident. They were inclined at first to accept the 
explanation of the driver that the Westinghouse brake refused 
to act at the critical moment, but after a partial examination 
of the wrecked train they consider that there is ground for 
not placing implicit faith in this statement. At any rate, the 
company did not hesitate to lay the blame of the accident on 
the driver upon the plea that in using the Westinghouse 
brake he infringed the rules of the company, which prohibit 
the employment of this brake on entering the station. The 
rule, however, has long been practically a dead letter, as it is 
well known that the drivers mostly use the air brake as the 
easiest and most convenient method of drawing up at the 
terminus, 








THE GOLDSMITHS’ ENGINEERING SOCIETY. 





THE Engineering Society in connection with the Goldsmiths’ 
Institute at New Cross opened its fifth session on Saturday even- 
ing last with an inaugural address to its members by Mr. Jno, I. 
Thornycroft, F.R.S., the well-known shipbuilder and engineer, of 
Chiswick. The chair was occupied by Sir Nathaniel Barnaby, 
K.C.B., and there were present on the platform Professor Unwin, 
F.RS., Mr. Hiram Maxim, and Mr. J. MacFarlane Gray. 

The chairman, in introducing Mr. Thornycroft to his audience, 
gave a brief résumé of his early years and the motives that induced 
him to follow the profession he has since so well adorned, inci- 
dentally remarking that at the age of eighteen Mr. Thornycroft 
built his first boat, the Nautilus, and that before he was thirty 
he designed and constructed—to the surprise of many who 
had been building ships for many years—the Miranda, the pro- 
totype of all the torpedo boats and torpedo boat destroyers since 
produced, 

Mr. Thornycroft, who on rising was very heartily received, then 
proceeded to give the following address :— 

The remains of irrigation works in Persia, the great Pyramids 
and Sphinx of Egypt, all remain to remind us that great works 
were done by engineers in past ages. Engineering is no new 
science, but its progress until recent years has been very slow. It 
is only lately that it has had students who have specially studied 
the reason why one particular appliance is better suited to its pur- 
pose than another. It is peiniie that the process by which 
methods were improved in early times was simply that of selection 
—a very slow means when the experimenter had to depend upon 
his own failures for guidance. It is in the exchange of ideas, 
which enables a man to take advantage of the experience of the 
whole world, that we must depend to enable us to make rapid pro- 
gress in engineering, which is itself ever providing us with new 
channels and improved means to this end. 

The exchange of ideas was greatly facilitated in Europe by the 
invention of printing with movable type about the year 1420. The 
construction of roads also tended to spread the knowledge of 
saccess or failure of what was done ; and although to go and see 
a thing seems the wiser way to learn from it, we can now, through 
the medium of the press, which has also added to éts movable type 
the impressions made by light in the camera, take advantage of 
the experience of the whole world. The world is no longer large 
enough to hide anything that is very successful, and even failure 
is often difficult to conceal. 

Engineering now affords also such facilities for rapid transit that 
men may visit one another, even in the most distant lands, without 
much loss of time, and exchange ideas to their mutual advantage, 
or that of the particular branch of engineering to which they are 
devoted. There is, however, a danger that the multiplication of 
special branches, each adding new technical terms, the meaning of 
which is influenced by the standards of measurements employed, 
may confuse students by the multiplicity of these terms and render 
the exchange of ideas difficult. It is, therefore, most desirable 
that we should accept those standards of measurement which are 
most general, for anything that isolates us and obscures the signifi- 
cance of practice in other parts of the world, tends to retard the 
progress of engineering in this country. 

The improvements in inter-communication, while they aid the 
student, at the same time are severe critics of his work ; they 
bring the best work from all the world to compete with his, and 
make the standard of excellence terribly high ; but there is hope 
for him in the fact that there are now so many branches in engi- 
neering that he may make an off-shoot in one of them his own, 
and by the study of economy in its widest sense prodace some- 
thing that may conquer the world. 

Although engineering is now so large a subject that one man can 
only thoroughly appreciate a very small part of it, there are many 





principles of construction that are of much interest to all 
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its students, and I think that economy of material, which is 
- sf these, is best studied if we go to nature’s products for 
mode! 

The first I will take is a rush. In this we have a gradually 
oo column, adapted to carry its own weight and resist the 
side pressure of the wind, it being at the same time constructed 
with a surprisingly small amount of material, so disposed that it 
resists bending as far as possible in any direction. It is therefore 
aggregated principally near its cylindrical surface, forming practi- 
cally two concentric tubes, and these tubes, with a space equal to 
abont one-twelfth of the diameter between them, are stayed by light 
cells to resist alteration of , the whole forming a model which 
may always with advantage be kept in view. But an engineer can 
only look on this with longing eyes as a model for any column he 
wishes to construct. The detail is too perfect for him to imitate ; 
he must be content with a single tube, more or less stayed with 
diaphragms or rings and longitudinal ribs to take the place of the 
more elaborate staying in the structure of the rash. 

This combination of tubes and cells is common to all vegetable 
growths ; but if a tree is taken as an example, the supporting 
column is almost of uniform density throughout its section, the 
material not being disposed so as to form any resemblance to a 
tube. The difficulties of growth seem to forbid this form, except 
in the young plant, where a light pith occupies the region of 
neutral axis ; but the so-called solid wood of the trunk is built up 
of almost innumerable tubes which are again stayed in form by 
spiral cells, or tubes running around them like the wire on an 
armoured hoss. In examining nature for our models we must not 
forget the other functions, the parts of the stractures we examine, 
have to perform, as these may have the effect of modifying the 
vroportions so as to mislead us if we are unwary. 

When we turn to flying animals we know that lightness is all 
important, and we find in the bones of birds the tubular and 
cellular structure again in the feathers. What may be described 
as the main beam of a flight feather starts with an oval tube of 
horn, which changes gradually in section to a nearly rectangular 
form, and as it has to resist a greater bending movementin one 
direction than the other, it has a denser mass to resist the thrust 
on the most compressed side of its section, which is well adapted 
to resist buckling and form a beam of t strength, combined 
with extreme lightness. The numerous little beams which branch 
from the main support are also admirably adapted to support 
the little filaments which collectively make an extended surface 
to impress velocity on the air, and these filaments are adapted to 
so hook into one another that the surface of the feather forms an 
elastic membrane which may be apparently torn and again unite 
when the filaments are brushed together. The lightness of a 
feather is proverbial, while its strength and elasticity are so great 
as to adapt it to treatment which would destroy any other 
structure of less perfect design. Of course there is a new 
in saying that cellular and tubular structures are favourable to 
economy of material, but the examples I have cited tend to show 
that the correctness of this idea may be established, I think, con- 
conclusively by turning to many natural objects and examining 
their structure, 

The engineer must seek economy in every ssnse, finding a correct 
balance between economy of first cost, and economy of maintenance 
and working. If it is necessary to construct a dam across a valley, 
if too much material be spent on this, seme community will be 
necessarily impoverished. Too little material in the same structure 
may cause destruction and rain for many miles down the valley, or 
be a continual source of expense and difficulty. 

The great superiority railway traneit for long distances on 
land over the transit of the ordinary road seems to have led to the 
idea that there is no limit to the capabilities of a railway line ; but 
a railway, taken as a whole, is such a complicated machine, and 
requires so much apparatus beyond the simple road and vehicles, 
to secure the safety of working which is now considered necessary, 
that its cost per mile forbids the construction of branches except 
where a very large traffic can be secured. With an idea to over- 
come this difficulty of great cost, it has been proposed to make 
railways of a light character, adapted to work their traffic at a 
lower speed, so as to form a link between the main-line railway 
and the wagon which will usually be required before the goods 
can be conveyed to their final destination. I think, however, this 
light railway would be a mistake. The light railway itself would 
be costly, while the transfer to and from it would be a serious 
source of loss, When the prohibitive laws controlling the use of 
steam on common roads are amended, it seems probable that much 
more economic transit may be effected on the good roads which 
now exist, when the steam roller is used to make the road, for- 
—— a task performed by the ordinary vehicular traffic at great 
O88. 

It may surprise some to hear that not a hundred years ago roads 
in this country were extremely scarce. The county of Kent, in 
the beginning of this century, was almost destitute of practicable 
roads ; and Mr. Smiles, in his ‘‘ Lives of the Engineers,” mentions 
‘*a curious memorial of the past, in the shape of Dunstan Pillar, a 
column 70ft. high, erected near Lincoln about the middle of last 
century for the purpose of serving as a mark to wayfarers, and a 
beacon to them hy night.” Mr. Smiles also mentions another of 
earlier date on the verge of Woking Heath, for the guidance of 
wayfarers. 

Your president has told us how steam was used on the common 
roads about the year 1826, and with success. On the good roads 
we now have, and with the improved materials now available for 
the constructor, the task of building successful steam carriages for 
the common roads should not be too difficult for our engineers to 
accomplish, The great success of the modern bicycle makes ita 
subject worthy of our careful consideration, and there are one or 
two points in its structure to which I would like to call your 
attention. - 

By the use of the pneumatic tire a great advance has been made, 
by placing an effective spring to reduce vibration as near as pos- 
sible to the road. This {position of the elastic pad is more than 
justified, for we find in the structure which unites the horse’s hoof 
to the lower bones of its leg a similar device, and for the same 
purpose, I believe, also, that the frog, or soft part of the foot of 
the horse, is a provision for further reducing any shock, by coming 
in contact with the hard road before the toe and more horny 
part of the hoof. This, however, is frequently cut away for want 
of knowledge of its importance. 

In studying the question of economic transit Mr. Harrison 
Hayter, in his address to you last year, mentioned that water 
transit is the cheapest of all, and this should be remembered. It 
is, therefore, desirable always to use this means when the condi- 
tions for doing so are favourable. 

The Manchester people, feeling that they were greatly taxed 
by the cost of transit and land carriage, have spent a very 
large sum in making a waterway to their city, and I believe 
the inhabitants of the ancient city of Bruges have commenced 
a canal, by means of which they hope to regain some of their 
former trade aud prosperity. Brussels has now been declared a 
sea port, and a canal is to be constructed which will enable vessels 
of tons burden to discharge their cargoes at the wharves of 
that city. 

pe gps economy of transit by water, compared with transit 
by or rail, depends to a great extent on the small power 
necessary to propel avessel. For inland navigation, where canals 
are used and the water is practically still, an exceedingly small 
tractive force is required for low velocities, and in tidal rivers the 
alternative motion of the water during the ebb and flow of the 
tides affords great facilities for cheap carriage of goods, In this 
country the railways have been too powerful for our canal enter- 
prises, and much remains to be done to recover what has been lost, 
nag owing to the improper treatment of the inland navigation 

y the railway companies, who seemed incapable of discerning that 
any advantage a canal could give to a district would be ly 
repaid to the railway company serving the enriched area, Water 


tendency appears to be more in favour of cutting canals to join 
the different seas, than to build bridges to join the different lands, 

A town has the greatest advantage when an ocean ship can come 
some distance inland to it, and the sites of the principal ancient 
cities seem to have been chosen at a point on 2 river which could 
be reached by the ships in olden days, and it is perhaps wortby of 
remark that the most desirable positions ona river, as indicated by 
the position of villages, are found to be usually on the outside of 
the bends, I think the reason for this is evident; at this point 
the main roads usually come near to the stream. The economy of 
transit by sea usually increases with the sizo of the vessel, and 
this particularly so when considerable speed is demanded. 

For high speed combined with economy of propulsion, a large 
siz9 of vessel is essential ; we consequently find a continual growth 
in the sizs of the vessels on lines where racing is one of the condi- 
tions necessary to ensure passengers, but where to carry freight at 
the cheapest possible rate is the principal function of the ship ; 
high speed is not attempted, but the vessels are made as large as 

nahh consistent with their ability to enter many shallow 
arbours without delay. The depth of water to be found in the 
harbour, and the amount of cargo that may be collected in a short 
time, seem to be the elements which determine the limit cf s'z3 of 
these vessels, : 

The economic performance of the modern ‘ocean tramp” is 
truly wonderful. With its steel hull and triple-compound engines 
it can carry a load of 3000 tons twenty-five miles with a ton of coal 
at a speed of about 94 knots. When this is compared with the 
duty of the goods locomotive on the railway line, it will be seen 
that the ship that has to take the sea, rough or smooth as nature 
makes it for its road, can far outstrip the locomotive and wagons 
running on a road of steel, smoothed and polished, and laid on an 
artificially levelled embankment or cutting, the cost of which is 
immense. But the railway line has a great advantage when com- 
pared with the ordinary roads, : 

When ships are built of large size the conditions favourable to 
longitudinal strength become a to consider. The late 
Mr. Scott Russell in building the Great Eastern took great pains 
to ensure the safety of the structure by giving the details of its 
construction great attention, and we find in the disposition of the 
material of the hull of this vessel that a cellular structure was 
adopted, which has a marked resemblance to the rush which I 
have already described. The cellular divisions were made as small 
as was reasonably practicable, and joined to an onter shell, so 
forming the vessel to make a D-shaped tube. A cellular bottom is 
usually adopted in building a modern ironclad, but in this case the 
object of the double bottom is not only to give strength, but is 
desirable as a means of excluding water from the main body of the 
ship, should the outer plating be damaged. In ing the 
desirability of small subdivision in a cellular structure, it is 
necessary to consider the thickness of the _— which are liable to 
give way to buckling or bending if under thrust. In the structure 
of aship’s hull, asin other structures, economy of cost may demand 
a different disposition of material to that which is theoretically the 
best, and it is onjthis account that the system of shipbuilding 
adopted for merchant steamers is that of using transverse framing 
to stay the outer shell and give local strength. The ribs or frames, 
which necessarily must be placed at right angles to the principal 
stresses, do not assist in resisting these, but afford great con- 
venience in building, which can be more rapidly and cheaply done 
in this manner than with any other system tried. 

Economy must ever be considered by the engineer of the first 
importance, for it is only when his work makes a permanent saving 
over competing means to serve the same end that it will continue 
to be used. He must always seek for the shortest way. It is very 
seldom that this is the first way discovered to accomplish a par- 
ticularend. Some things are admired because they are ingenious, 
this may frequently be understood to mean compiicated—but it is 
more difficult to find the simplest way to attain a desired end, 

If a method has been used for a very long time, it is pro- 
bable that it is very difficult to improve upon. I believe the 

tter’s wheel is very ancient, and it is a mechanical device which 
is very perfect for its purpose. There is only one moving part, 
and this is kept in its place by its own weight ; its revolving disc 
forms a convenient table on which clay may be placed and moulded, 
as it revolves on a vertical axis ; this position, while it balances the 
soft material, tends best to retain its form, and requires no special 
attachment to retain the work on the wheel. The vertical position 
of the axis has also this further advantage, that the weight of the 
whole moving mass is directly above its point of support. It may 
therefore be supported ona small surface moving at a low pores i 
thus reducing the i e 





e friction of the machine to its least possib 
amount, The modern lathe, the most valuable of all our machine 
tools, is probably an outgrowth of the potter’s wheel, but the 
horizontal position of its axis tends greatly to increase friction, and 
leads to other difficulties where heavy masses have to be carried 
on a face-plate ; consequently, some constructors are now making 
boring machines where the work is placed on a horizontal face- 
plate, thus returning to the ancient form of lathe, the potter’s 
wheel, I think, with advantage. 

There is another ancient device I would like to bring before your 
notice, which is remarkable for its simplicity and the small amount 
of friction involved in its working, and as a means of raising water 
to a height to which it is conveniently adapted, it seems probable 
that it will never be beaten. This device consists of a fixed support 
from which a long tapering pole is suspended, at a point nearer to 
the thicker than the thinner end. Suspended from the thin end 
by a rod or cord is the vessel in which the water can be lifted, and 
the whole is so;:balanced that the vessel when empty tends to 
ascend with considerable force. In using this simple machine, part 
of the work required for lifting the water is expended in pulling 
down the water veseel to the position in which it is filled, the 
remainder of the work requiring to be done during the ascent, 
With the roughest workmanship, this machine will give a higher 
duty than can be attained by the most efficient pump. any 
sciences are now enlisted, and their resources enlarged, to aid in 
making instruments of war. Chemistry has now given us gun- 
cotton and cordite, with their great power of destruction ; but 
closely allied to these compounds it has also given us collodion, and 
workable forms of celluloid, which have properties most useful in 
photography and the arts of peace. 

The best work of the students of this Institution must consist 
in finding means to convey what can be produced in abundance in 
one place to others where it is most required, or in supplying some 
need to a district which will increase its effectiveness. There 
seems to be born in man an idea thatall strangers must be enemies, 
but most men after living some time in a strange land find much to 
admire in its people. Time cannot, perhaps, obliterate the differ- 
ences due to race, but the interchange of thought must reduce 
these differences, and, therefore, tend to produce kindlier feeling. 
We must strive to be first, but there need be no unkind thought 
for those with whom we compete ; and I am strongly of opinion 
that the arts of war are only secondary in their influence in the 
conquest of the world, and that victory ultimately comes to those 
who can best and most easily supply the wants of others. Seek, 
therefore, to unlock Natare’s most ample store, and provide your- 
selves with the best key for the purpose—scientific training. 

At the conclusion of the address a unanimous vote of thanks, 
moved by Professor Unwin, and seconded by Mr. MacFarlane Gray, 
was accorded Mr. Thornycroft, after which Mr. Hiram 8. Maxim 
distributed some prizes awarded to the writers of the best = 
which had been read during the previous session ; in doing which 
he referred to the high state of development to which steam engine 
construction had been brought, and said that he was of opinion that 
there was little room for its further improvement. Young 
engineers should therefore turn their attention to the prevention 
of waste in steam engines, as about 75 per cent. of the heat energy 
went through the exhaust pipe without doing useful work. Mr, 
Maxim concluded by advising attention being given by young 
engineers to internal combustion engines, particularly those in 





which petrol is used, as a pound of that substance contained 





transit by sea has not been thus strangled, and the p 








more heat energy than any other to be bought at the sa i 
Votes of thanks having been accorded to’ Mr. Maxim for | inary 
buting the prizss, and to Sir N. Barnaby for presiding, the meeting 
separated. 








THE BLACKWALL TUNNEL, 


On Wednesday, Messrs, Pearson and Son entertained a very large 
party at luncheon in part of the completed under-river portion < { 
the great cast iron lined tunnel under the Thames at Blackwall 
They thus celebrated the successful completion of the subaqueous 
“pene of their great undertaking. Among those who were invited 

inspect the works were the chairman and many members of the 
London County Council, Earl Russell, the Eart of Onslow, Mr, 
A. R, Binnie, M. Inst.C.E., Sir Bonjamin Baker, Mr. J. H, 
Greathead, M. Inst. C.E., Sir Weetman and Lady Pearson, Sir 
Joseph Savory, Sir James Kitson, Sir Alexander Rondel, Mr. J. W. 
Maclaure, M.P., the Mayor of Colchester, Sir John CJlomb, and 
Sir Saul Samuel. The Greathead pneumatic shie'd, without 
which the work would hava been impossible, was naturally a great 
source of attraction, but we need not describe it, as we so recently 
did so at length in connection with the Waterloo and City tannai, 
and as we gave an account of it two years ago in dealing with the 
tunnel, so important a part of which is now completed, 

Though the passage under the river is now complete, except that 
it is not yet lined with white brick and the roadway is not formed, 
there remains much more to be done, and it is unlikely that the 
tunnel will be ready for traffic for eighteen months yet. On the 
north side come 1200ft. of tunnel have yet to be made, and, though 
this part is not under the river, there is a good deal of water in it, 
and the engineers are by no means sure that it will not give con- 
siderable trouble, The difficulties will not, however, be of so 
alarming a character as those that had to be faced under the river, 
where in some places the heads of the workmen were only about 
5ft. from the bottom of the stream, and where, moreover, the work 
had to be varried on in water-logged gravel, which it was im- 
possible to drain. The river, indeed, did burst in three times, 
and Mr, Hay and Mr. Moir had a very lively and exceedingly 
dangerous task as resident engineers to perform, but it was 
ultimately vanquished by means of the compressed air, which 
was able to wittstand the pressure of water sometimes nearly 
50ft. deep. 

The tunnel will be open forinspection by the pablic on Saturday 
and Sunday next between 10 a.m, and 10 p.m., for the benefit of 
the Poplar Hospital for Accidents, The charge for admission will 
be 3d. Mr. W. Crooks, member of the London County Conncil 
for Poplar, will meet parties and explain the nature of the works 
between 4 and 7 on Saturday and 6 and 8 on Sunday. 











New Raitway.—The inhabitants of Clay Cross recently held 
a meeting at that place to consider the important question of 
batter railway service for that district, After a scheme brought 
forward in 1893 had been explained and commented upon, a 
resolution was passed in favour of a new line, to begin with a 
janction on the North Stafford Railway, situated some four miles 
north of Burton, running on to Hatton and from thence to Long- 
ford, Rodley, Edlaston, Clifton, and Ashbourne ; thea to Atlow, 
securing the traffic from rich limestone beds, on to Hognaston and 
Hopton to Wirksworth. Leaving Wirksworth, it will be joined to 
the old High Peak Railway, and thus obtain the heavy traffic cf 
certain stone quarries. The line will then proceed to Cromford, 
Matlock Bath, and Tansley, or to Ashover and Clay Cross, joining 
the Manchester, Sheffield, and Lincolnshire Railway at William- 
thorpe, and proceeding to Sutton-in-Ashfield, Mansfield, and 
finishing at Retford. Going through a practically new country, 
this railway, it is expected, would obtain an important business. 
The scheme was favourably received, and the chairman was 
unanimously authorised to sign a petition asking the London and 
North-Western Company to accept the proposal. 


THE DEFENDER —We learn that the Defender is built of man- 
ganese brorzs plate, made under the Parsons bronz3 system by the 
Parsons Manganese and Copper Company, of Philadelphia. A 
specimen of this plate has been shown us, which is of beautiful 
surface, smooth as glass, and ,4in. in thickness, It is rolled and 
finished by a process which has some novelty which we are not 
permitted to describe. About twenty tons of it were rolled, It is 
very remarkable material, according to the figures which have been 
given us as to its mechanical properties, which are as follows :— 
Ultimate tensile strength, 36 tons per square inch of section; 
elongation, 27 per cent, to 28 per cent. in a length of 8in.; elastic 
limit, 24 tons, From these figures it would appear that it is a \ery 
tough, as well as a very strong material. The Defender is built up 
to water-line with it, and from that level is of aluminium. It is 
rather strange that while the American yacht builders decided to 
use this material immediately its qualites were placed before them, 
our builders refused to use it. The cost is more than steel, but 
this could hardly have been the reason for not using it, though 
rumour says it was. The opener of its surface, both as to 
smoothness and nature of material, would, one would have 
thought, made it far preferable to anything that had to be 
painted. 

BRITISH SHIPBUILDING.—The following hint for shipbuilders and 
shipwrights on the Clyde was given a few days ago by the St. James's 
Gazette : “ Most of the papers announced that the North German 
Lloyds proposed to place an order for two steamers of the 
Campania ty that is, of the very largest sizs—with a Clyde 
firm. Whether the intention was changed because of the 
rumours of trouble on the Clyde, we do not know; but we learn 
on good authority that the North Gorman Lloyds has placed no 
order for their new great vessels with British firms, but has com- 
missioned a Danzig firm to build the steamers, or at least one of 
them—for the other is not arranged for. Let our Clyde and 
Belfast people note this. Shipbuilding is the one industry in 
which we have an incontestable and tremendous superiority, so 
far. Bat even in shipbuilding the foreigner is coming on ; and 
we cannot afford to give away any chances to him.” We may add 
to this paragraph of our contemporary that the Danzig firm 
referrad to is Mr. F. Schichau, of Elbing and Danzig, and that 
the order for the other North German Lloyd steamer of the 
Campania type has been placed with the Vulcan Company, of 
Stettin. The competitors were Messrs. James and George Thom- 
son, Limited ; the Fairfield Shipbuilding and Engineering Com- 
pany, Limited ; and Messrs, Blohm and Voss, of Hamburg. 


Hutt anp Disrrict Institution oF ENGINEERS AND Naval 
ARCHITECTS,—The last meeting of the members of the Institution 
was held at the Institute rooms, Bond-street, to inaugurate the 
eleventh session, and to heara — entitled, ‘‘ Inquiries, Tenders, 
Specifications, and;Contracts for Steamships, and their Machinery, 
contributed by the President, Mr. F. H. Pearson. The paper, 
divided into four heads as above, was again sub-divided £0 as to be 
more easily treated ; inquiries, for instance, being treated under 
six headings from the ‘general vague” to the ‘‘ complete 
inquiry,” and all the various classes of inquiries nowadays 
received by large firms were brought under these heads, and 
their absurdities or merits pointed out; the various forms of 
tenders sent out, and the best forms and clauses now in vogue ; 
and also the general forms of specifications were treated of, 
and ore complete in every possible detail was advocated 
as being the most likely to give satisfaction to all parties. 
The formal documents of contracts, printed or otherwise, 
were detailed, and the various clauses best to be inserted in same, 
and many useful hints given, the whole forming @ very valuable 
and interesting paper. A short discussion followed, at the close 
of which a hearty vote of thanks was accorded Mr. Pearson for 
the trouble he had taken in preparing such a lengthy and complete 





paper, 
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RAILWAY MATTERS. 


Ir is stated that Mr. Ritchie, the President of the 
Board cf Trade, intends to visit the Continent for the purpose of 
instructing himself on light railways and their working, by per- 
gonal investigation. 

Tux well-known American monthly journal conducted 
by the proprietor, Mr. M. N. Forney, and known as the American 
Bogineer and Eagcacering Journal, will—after November lst—be 
published biweek 

Ir is stated the Bute Docks Company is projecting 
several lines of railway into the Monmouthe ire valleys, to bring 
the produce of Monmouthshire coalfield direct to Cardiff Docks by 
a shorter route than by the Rhymney Railway. 


Tue London and South-Western Railway Company 
has, it is said, decided to construct a new line to Bride, a popular 
watering place on the North Cornish coast, which is now nine miles 
from the nearest railway station at Holsworthy. 


Mr. F. Arrock having resigned his position of Carriage 
and Wagon Superintendent of the Lancashire and Yorkshire Rail- 
way, through ill health, the directors have placed the Carriage 
and Wagon Department under the Chief Mechanical Engineer, 
Mr. J. A. F. Aspinall. 


Ir is not often that we hear of water for the supply of 
locomotives being carried by train. Such, Lowever, seems to be the 
case at the Pennsylvania Railway works at Altoona. According to a 
ress dispatch, about 350,000 gallons a day, it is said, will be 
hauled from Hollidaysburg, about eight miles distant from the city 
water-works, This place is said to be the only town in the Juniata 
valley which has at present a plentiful water supply available. 


Rartway freighters will be interested in an announcement 
made this week by the Chairman of the Walsall Chamber of Commerce 
that with regard to railway rates, traders who had made deductions 
from their accounts could not recover them unless they had also 
lodged complaints, but when they had lodged complaints they 
could recover. Complaints could still be lodged, and would be 
heard either before the Board of Trade Commissioners, or, if 
necessary, before the Railway Commissioners, The Chamber had 
already secured certain concessions from the Board of Trade 
regarding the industries of the town. 


During the six months ending June last there were 
reported in the United Kingdom three cases of the failure of 
machinery, springs, &c., of engines, by which two servants were 
killed ; 98 failures of axles, by which two passengers were injured ; 
two failures of couplings, by which one servant was injured ; one 
failure of a rope used in working inclines, by which one servant 
was injured ; and four failures of tunnels, bridges, &c., by which 
three servants were injured. The following cases were also re- 
ported, but they involved no personal injury :—65 cases of trains 
running over cattle or other obstructions on the line, 275 failures 
of tires, two failures of wheels, 167 failures of rails, and ten slips 
in cuttings or embankments, 


A rast run from Buffalo to New York, on the Delaware, 
Lackawanna, and Western Railroad, was made on October 5th by 
a special train, consisting of an engine, parlour car, and day car. 
The total run of 407 miles was made in 452 minutes, including four 
stops to change engines. The time from Buffalo to Binghamton 
was 175 minutes for the 199 miles, with one stop; from Corning to 
Elmira, 16 miles in 11 minutes; from Elmira to Binghamton, 57 
miles in 54 minutes; and from Washington to the Hoboken 
terminus, 67 miles in 66 minutes. The reports state that the 
distance of 64 miles from Corning to Big Flats was made in four 
minutes, or at the rate of 994 miles per hour. The reports do not 
give the lengths of these miles. 


Tue Chicago Subway Arcade and Traction Com- 
pany is, says the Engineering News, seeking the permission of 
the city to build fourteen miles of subways, described as 
follows:—The plan is to excavate 16ft. below the present street 
surface from house to house, and to cover over this space 
with an iron and concrete roof supported on steel columns. 
All street railway traffic would then be operated in the sub- 
way, leaving the street proper for ordinary traffic. The plans 
show sidewalks and stores facing the subway ; and the claim is 
made that this subway shall be well ventilated and brilliantly 
lighted, thus doubling the present shop frontage. No detail plans 
or estimates are yet made public, and as yet the project is purely 
in the promotion stage. 


Mr. Aston Witx1aM §miT#, late of the firm of Messrs. 
Dransfield and Smith, railway contractors, has obtained the con- 
tract for constructing the north curve at Wincobank, near Shef- 
field, for the Midland Railway. This contract, though not much 
more than half a mile in extent, contains some important works, 
including a viaduct of eight or nine arches 36ft. and 40ft. span, 
two large bridges with iron girders, cutting, and embankments, 
Its object is to enable trains from Chapeltown to proceed direct to 
the North without shunting, and it forms a link in what will ulti- 
mately be the new Midland route to the North, putting Sheffield 
and Bradford in direct communication, and shortening the distance 
to Scotland by seventeen miles. The important woollen districts 
of Dewsbury, Heckmondwike, and Cleckheaton will also be served 
by the line. Included in the same contract is a goods depédt at 
Wincobank} 


PracticaL results of the Westinghouse-Baldwin elec- 
trical locomotive alliance are predicted, and a press dispatch from 
—— states that one or more locomotives may be running 
within thirty days, The Baldwin works, in this city, are said to 
be already overrun with orders for trolley locomotives. Three 
sets of designs are in course of preparation. One of these will 
provide for a trolley locomotive to be operated on the same prin- 
ciple as the trolley car, Another will provide for a locomotive to 
take up the current from a third track, a plan which is only intended 
to be made practical on elevated more be . The third set of plans 
will provide for locomotives to be operated by the electro-magnetic 
traction system, in which the wheels take up the current from an 
alternate series of poles in the track. is is known as the 
Westinghouse traction or ‘* button” system, and locomotives made 
from this design will be intended only for street car traffic. 


Tue total length of railways in operation in India on 
March 31st, 1894, was 18,855 miles, an increase of 355 miles during 
the year, while 2217 miles were under construction or sanctioned. 
The operating expenses amounted to 46°98 per cent. as compared 
with 47°14 per cent. for the previous year, and the return on 
capital expenditure was 5°69 per cent., as compared with 5°46 per 
cent, Of the total mileage, 10,875} miles are of the Indian 
standard gauge—5ft. 6in.—7712 miles of metre gauge, and 2674 
miles of special narrow gauges. The number of passengers 
increased 7°53 per cent., and the number of passengers carried per 
mile was 315,085, of which 97°43 per cent, were in the lower 
classes, 2°19 per cent. in the second-class, and only 0°38 per cent, 
in the first-class cars. The average journey per nger was 
40°09, 48°92, and 75°03 miles for the respective classes, and the 
average amount paid 1°59, 0°635, and 0°29 cents per mile for the 
lower, second, and first classes respectively. The freight carried 
showed an increase of 13°16 per cent,, the ton-mileage 9°87 per 
cent., and the earnings 6°78 per cent. The tons carried per mile 
amounted to 260,074. The average number of passengers per 
train was 219°12 on the standard gauge and 236°18 on the metre 
gange lines. The lowest average cost of hauling a passenger one 
mile was 0°075 cent; the average receipts per passenger were 
0°26 cent. The lowest average cost of hauling one ton of freight 
owen 0°2 cent, the average receipts for this work being 








NOTES AND MEMORANDA. 


In a recent note in the Comptes Rendus on the action 
of hydrochloric acid on copper, by M. R. Engel, it is remarked 
that copper decomposes a saturated solution of hydrogen chloride 
at 15 deg. C., with liberation of hydrogen. This interaction doss 
not occur if the concentration be less than that shown by the 
formula HCl. 10H,0. The presence of cuprous chloride retards 
the reaction greatly. 


In the Danbury, Conn., Gas Works, is a number of 
large gas engines used to generate electricity ; they are of theOtto 
type, and 100-horse power each. Recently a large number of teste 
have been made, to determine the actual amount of power being 
developed and the gas consumed. It was found that the average 
indicated horse-power was 95°29, the average brake-power being 
83°3, thus giving an efficiency of 87 per cent. This is a much 
better result than most engineers expect such engines to give ; but 
recent years have placed the mechanical efficiency of the gas 
engine much higher than it was. 


THE Russian Finance Ministry has issued the follow- 
ing statement of the exports of petroleum from that country for 
the year 1894, The amount is given in poods of 361]b, each :— 
Illuminating oil, 33,544,599 poods ; raw oil, 6,631,526 is; heavy 
oil, 1,870,979 poods ; lubricating oil, 4,892,960 8 ; naphthas, 
2,006,324 ; total, 48,446,388 poods. The total exports to European 
countries were 24,923,840 poods, which were divided as follows :— 
Austria, 6,413,039; Turkey, 6,195,234; Great Britain, 5,959,032 ; 
France, 2,217,589; Belgium, 1,784,527; the Balkan States, 
966,033 ; Italy, 593,622; Holland, 579,262; Germany, 120,450 ; 
Greece, 69,233 ; Gibraltar, 25,819 poods, 


MM. Korker anp Napatati have made some paints 
suitable for coating iron from tar. They take the tar obtained in 
the production of oil gas, and subject it to fractional distillation u 
to a temperature of 250 deg. C., when about 11°35 per cent. will 
have distilled over. The remaining 88°65 per cent, forms a glossy 
black mass, having the consistency of honey, and a specific gravity 
greater than that of water. It is dissolved by the aid of heat to 
about half its weight of volatile hydrocarbons, such as benzsne 
and the like; and a paint is thus obtained which dries very 
rapidly, adheres well, and does not crack or fall off. It is claimed 
for it that it will penetrate through iron rust, and prevent farther 
— of the iron. Manganese or lead driers may be added, if 

esired, 


Some glass bricks of the system Falconier were ex- 
hibited from the glass works, Adlerhutten, in Penz‘g, Silesia, at 
arecent meeting of the Vereins zur Beforderung des Gartenbaues 
in Berlin. These bricks are intended to be used in constructing 
the wall of plant houses and winter gardens, and they are made 
out of blown glass and closed under a temperature of 500 deg. 
They posseer internally a hollow of about one third of their entire 
contents which, being filled with rarefied air, acts as a non-con- 
ductor of heat. They are joined together with cement, by which 
a rigidity is obtained which points to the possibility of their being 
employed as roofing in semicircular form without any use being 
made of iron as a supporting structure. The American Manufac- 
turer points out that in houses built of this material there must be 
many advantages not obtainable by other modes of construction 
with other materials, including greater economy in heating. No 
windows are necessary for light, but only to see outside, 


Ar the last meeting of the Physical Society, Mr. F. W. 
Lanchester read a paper on ‘‘ The Radial Carsor; a New Addition 
to the Slide Rule.” The ordinary form of slide rule enables calcnu- 
lations to be made which involve multiplication and division, also 
involution and evolution, where the indices are integers. The 
radial cursor allows of the solution of problems in which fractional 
indices occur. For example, in questions involving the adiabatic 


expansion of a gas, where an expression of theform pv’ = const. 


has to be dealt with, and where y is not an integer nor is it con- 
stant for all gases. In this case it is necessary to provide some 
ready means of dividing the scales on the rule and slider propor- 
tionally to the value of y, which corresponds to the division and 
multiplication of the respective logarithms of the quantities dealt 
with in the proportion of the indices of p and v, ¢.c., land y. This 
proportionate division of the scales is effected in the new cursor by 
a radial index arm, which is arranged to swing about a steel fixed 
to a sliding bar, running in guides at right angles to the rule, All 
readings are taken at the points of intersection of a line, on the 
radius arm and the edges of the slide. The distance of the pivot, 
on which the radius arm turns, from the scale—and therefore the 
value of the index employed—is read off on a scale fixed to the 
transverse bar, 


A Swiss technical journal in a long article on glass tank 
furnaces gives the following summary, showing how tanks have 
superseded the old pot furnace in the manufacture of glass 
—— the world. In Belgium tbere are thirty-eight large 
tank furnaces; only three pot farnaces are employed in making 
flashed, coloured sheet glass, and not a single pot furnace is now 
employed in window glass manufacture. France has sixteen large 
window glass tanks, while eighteen tanks are engaged in bottle 
manufacture. In Germany, including Austria-Hungary, 75 per 
cent, of the window glass is made in tank furnaces. Russia has 
four large window glass tanks, and Messrs. Gobbe and Pagnoul, 
who constructed the tank furnaces in use at the works of Netchaiel 
Malzoff, in Moscow, are preparing plans for the erection of addi- 
tional tanks in Russia, who are competitively compelled to follow 
the example of the most progressive, who have adopted the tank 
furnace, Italy has only one pot furnace, while there are six 
window glass tanks, and several tanks are engaged in bottle manu- 
facture, Spain has three tanks in bottle manufacture, and one in 
window glass ; additional tanks are projected. England has only 
four firms engaged in window glass making, the bulk of which is 
melted in tank furnaces. The Pilkington Bros., St. Helens. alone 
have thirteen tanks in their vast establishment. In the United 
States more than half of the window glass now manufactured is 
melted in tank furnaces, 


A susPENSION for physical instruments free from the 
vibrations of the laboratory would be an inestimable boon to 
physicists, especially in crowded cities. At Leyden University, 
Professor Einthoven mounted his delicate capillary electrometer 
on an iron plate floating on mercary. This device was successful, 
although somewhat cumbersome and bulky, and he was thus 
enabled to take a pho phic record of the instrument magnified 
800 times. Sir G. B, Airy was in the habit of placing his artificial 
horizon upon a table suspended b teh bands attached to 
another table similarly suspended, the arrangement being repeated 
three times, This, however, was even more cumbersome. Now 
Herr W. H. Julius, in Wiedemann’s Annalen, describes a contri- 
vance which is both simple and effective, It consists of a small 
circular table suspended by three vertical wires about 6ft. or 8ft. 
long, the ends of which form the points of an equilateral triangle. 
A movable weight is attached to a rod projecting downwards from 
the centre of the table. It can be clamped in any position, so as 
to bring the centre of gravity of the table and the instrument 
into the plane of the table itself, Any lateral displacement of the 
upper ends of the wire will start waves down the wires, which will 
arrive at the table simultaneously, but will only affect it percep- 
tibly when the period of the disturbance coincides with the period 
of oscillation of the table about the point of suspension. Even 
then the axis of the table is always strictly vertical. To damp the 
oscillations peculiar to the suspension the author attached little 
vanes, dipping into oil or water, to the table. With a rough pre- 
liminary apparatus constructed in this manner, the author 
succeeded in reducing the vibrations to one-tenth of their original 
amplitude, 











MISCELLANEA. 


A company is said to be formed in Paris, with a capital 
of 700,000 francs, for the purpose of carrying out experiments with 
ships built on the roller-borne system. 


Two new docks are to be built by private persons at 
Uraja Bay, in Japan, One will measure 407ft. in length, 100ft. 
wide, and 30ft. in depth, and be at Tateura ; and another 360ft. in 
length, 60ft. wide, and 27ft. deep, at Tanido, in the same bay. 


Ir is stated that Russian sea-going torpedo boats are 
henceforth to be known by numbers instead of by names, The 
numbers 1 to 100 are reserved for local defence boats, 101 to 250 
for sea-going boats in the Baltic, and from 251 onward to those in 
the Black Sea. The Vzryv and Sokol, however, will retain their 
names, 


Ir is hoped that the new buildings of the Institution 
of Civil Engineers will be sufficiently advanced by the 12th inst. to 
permit the delivery of the presidential address by Sir Benjamin 
Baker in the re-modelled theatre which, though not completed, will 
be put into condition for temporary use for the coming session. 
When the seesion is over the work of completion will be resumed. 


Tue Star and Herald says that matters pertaining to 
the Panama Canal are looking brighter week by week. The 
number of men is being continually increased, and every week one 
sees the work extending. A good deal of work is doing at Culebra 
and Cucharacha, along the line, and at La Boca, the Panama end 
of the canal. At present ten locomotives and 500 care are taking 
away the excavated material, and two dredges are deepening the 
channel leading to La Boca, where 400 men are at work. 


From America comes intelligence of the death of Mr. 
G. W. N. Yost, the veteran inveator of the Yost typewriter, and 
other labour-saving devices. As the result of his great experience 
in the improvement of earlier typewriters, Mr. Yost was ultimately 
enabled to produce the successful instrument which bears his name. 
For some years the inventor has not supervised the work at the 
factory, and his death will not therefore interfere with the success- 
ful enterprise which has now ramifications in all parts of the world. 


BaseEp on the initiative of Lord Winchilsea, a meeting 
for a proposed Co-operative Association has been held, for working 
with the Great Eastern Railway. It is felt that the attitude taken 
up by the company will have an important bearing upon the opera- 
tions of the association, the object of which is to arrange for the 
pooling of the agricultural and market produce at certain stations 
so as to secure low rates for the large quantities. It is probable 
that the first depdts established will be formed at convenient 
centres on the Great Eastern system. 


Mr. Mavavt, an engineer of Antwerp, pe ema to 
turn the course of the river Scheldt from the south quays at the 
station of the Paysde Ways Railway, and cut through the Téte 
de Flandre, following the arc of a circle, the diameter of which 
would be 2500 metres, and then running in a nearly straight line, 
join the natural bend of the river which passes between forts Ste. 
Marie and St. Philippe. The land between the two river beds 
would form a lai island, which could be used for dry docks, 
repair shops, warehouses, &c., and it is proposed to form a dock 
with an area of 250 hectares, 


Tue Hawley type of down-draught furnaces will shortly 
be tried at the Washington Navy Yard. The furnace will be used 
in connection with the ordnance boiler at that place, and the results 
will be watched with considerable interest. The Bureau of Steam 
Engineering has for some time past been giving attention to the 
matter of down-draught furnaces, and the test of the Hawley typeis 
the beginning of a number of trials in this direction. It is claimed 
that the Hawley furnace effectually prevents smoke. It has been 
tried extensively in St. Louis and other cities, where it has given, 
it is said by the New York Army and Navy Journal, good results. 
The conditions on board ship, however, are radically different from 
those on shore, and what the furnace will do for Navy use cannot 
be determined by naval engineer officers until after the completion 
of the proposed test. Such furnaces, however, were tried in this 
country and failed. 


A BOARD, consisting of Commander J. G. Eaton, Chief 
Engineer Eiward Farmer and Chief Engineer W. C. Eaton, has 
made an additional inspection of plates supplied by the Carnegie 
Steel Company for the boilers of the Chicago, to determine 
whether or not the roughness on their lower inner surface is 
sufficiently serious to warrant their rejection. Two previous boards 
reported against the acceptance of these plates. The Carnegie 
Company contends that the strength of the pay is in no way im- 
paired by this condition, and that is also said to be the opinion of 
some of the officers on duty in the Bureau of Steam Engineering. 
The plates are made of nickel steel, and the boilers of the Chicago 
will be the first to be made of this composite metal. It has been 
known for some time in this country that it is impossible to get 
the scale off nickel steel plates by any ordinary means. It cannot be 
fiuxed off with sand, for example, and this circumstance has stood 
in the way of its use for boilers. 


Tae U.S. Bureau of Steam Engineering will send 
Chief Engineer James Perry and either P, A. Engineer B. C. Bryant 
or Gustav Kammerling to witness a trial of the Babcock and 
Wilcox boilers on the lake steamer Zonith City. It is the desire 
of the department that some of the smaller ships should be supplied 
with tubulous boilers, and if good results follow their adoption to 
use them in the larger ships. At least one of the new composite 
gunboats, bids for the construction of which were opened some 
days ago, will be supplied with coil boilers, Engineer-in-chief Mel- 
ville requested those tendering for these boats to inform the — 
ment what extra cost would be involved in supplying one of the 
boats with the Babcock and Wilcox boilers, that being the type 
now preferred by the department. The board which tried the 
Belleville boilers on the North-West reported against their adop- 
tion, and the Bureau, we are told, cannot consider them at the 
present time in connection with the new gunboats. 


On the 28th ult. the Elland Urban District Council 
unanimously instructed Mr. Malcolm Paterson, M. Inst. C.E., of 
Bradford, to prepare detailed plans, specifications, and quantities 
of the works for the main outfall works and sewage treatment of 
the district, recently sanctioned by the Local Government Board. 
The circumstances connected with this sanction are worthy of note 
as bearing upon the powers of districts and the pollution of rivers. 
The scheme embraces the reception of trade refuse into the 
sewers, The volume of this, in proportion to the domestic sewage, 
is very large ; and the Local Government Board recommended the 
reconsideration of this part of the scheme. For eighteen months 
they held back their sanction on this ground only, no alteration 
whatever being suggested in the works proposed. The Council, 
however, did not move from what they deemed the fair policy to 
their manufacturers, considering that the responsibility for this 
refuse, accepted as it was by the other woollen districts around, 
and, indeed, in some measure imposed upon them by the Rivers 
Pollution Act of 1876, belonged to them, and should not be refused. 
To do so, they thought, would be to handicap their own largest 
ratepayers—who would have to make and maintain these very 
works—in favour of their rivals. A further complication existed 
in the fact that for a generation or more trade refuse of the same 
character—woollen dyeing and scouring water—has been largely 
received into the sewers of Ejland, and in the knowledge that 
capital has been largely invested on the security of the relief thus 
afforded. The assent of the Local Government Board was accom- 
panied by astatement that the Council, and not they, must take 
the responsibility of securing that no breach of the Rivers Pollu- 
bo —_ shall occur, The amount of the loan sanctioned is 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 





SELF-PROPELLED ROAD CARRIAGES. 


S1r,—Seeing your account of the recent trials of self-propelled 
road carriages at Tunbridge Wells, and seeing that the subject is 
now of so much interest to engineers and the public generally, I 
have much pleasure in handing you a photograph Ppa experi- 
mental steam carriage built by me in 1881 ; this carriage was well- 
known in Birmingham and district, and its working was most 
satisfactory. The only reason I had for discontinuing my experi- 
ments was in consequence of the law prohibiting the use of 
steam-propelled carriages on the common road, although this 
carriage made no more noise than an ordinary vehicle, and the 
exhaust steam being entirely condensed, there was nothing against 
steam, which I am very much in favour of now, and intend maki 
another carriage as soon as the law has been repealed, which 
hope will be very soon. 

I have much pleasure in giving you a few particulars of this 
carriage. The boiler was almost entirely com d of steel tubes, 
and would generate steam in about twenty minutes to a pressure 
of 180 lb, to 200 lb. per square inch, finding steam for two cylinders, 
4in. bore, Sin. stroke. There were three different speeds for hill 
climbing, Xc., and the engines could be thrown out of gear for 
downhill, &c. There was also double driving gear, reversing gear, 
and, in fact, all the necessary contrivances were to be found in 


carriage is quite another. I do not now refer in any way to 
mechanical difficulties. There are none that engineers cannot 
overcome, I refer to the difficulty of meeting the wishes of the 
general public, 

It has been said that the man does not live who does not believe 
that he can drive a gig. This is based on the fact that very rudi- 
mentary skill with a quiet horse will suffice to guide him safely 
along a highway ; but the man who drives could not, perhaps, put 
a collar on the horse to save his life, and knows nothing of groom- 
ing or management. But reasoning by analogy, it is just this sort 
of man who will buy a self-propelled carriage ; all his notions of 
ae are elementary. Can a vehicle be produced to suit 

im ? 

It is well-known that the worst possible driver of a railway 
locomotive is a fitter, and that if you want to keep a gas engine 
running withoat trouble it should be put in the hands of a labourer 
who is densely ignorant of its construction. Can the same be said 
of a self-propelled carriage’ If so, well and good. That will 
meet the want of a public which knows nothing of mechanics, and 
cannot drive a nail straight. Camus, 

Windsor, October 28th. 


A MUNIFICENT OFFER. 


Srtr,—At a recent meeting of the Northallerton Urban District 
Council a resolution was carried that invitations be sent to three 
or four competent engineers asking them to formulate a sewerage 
scheme suitable for that district, and that the Council should offer 
a premium of £15 for the schemes which they decided to accept. 











INSHAW’S SELF-PROPELLED 


this machine, The steering was very satisfactory and quite easy to 
manage. 
When loaded with ten passengers, fuel, and water, this carriage 


weighed 35 cwt., and the speed on a good road averaged from | 


eight to twelve miles per hour. The steerer had entire control 


over the carriage ; in fact, far more than a coachman has over a | 


pair of horses, and during the whole of my experiments, which 
lasted for several years, I never had the slightest accident of any 
kind, JOHN GEORGE INSHAW, 
Cheston-road, Nechells, Birmingham, 
October 19th. 


Str,—As there has been some discussion in the various papers | 


recently about finding a name for the “‘ new horse,” or mechanical 
carriages, and suggestions have been made such as ‘automobile 
cars,” “‘self-moving carriages,” ‘‘autocars,” ‘“‘automotives,” ‘‘me- 
chanical carriages,” and last, but not least, ‘‘ horseless carriages,” I 
think that after the exhibition of such vehicles at Tanbridge Wells, 
where Sir David Salomons so humorously demonstrated that any 


ordinary vehicle without horses was a horseless carriage, I will | 


not trespass on your valued space to go farther into the merits of 
the other appellations, but venture to suggest that the words 
Motor Car—or carriage—would be a name giving aclear distinction 
between the new and the existing ordinary carriages, besides im- 
plying a new mode of locomotion. FREDERICK R, S1mMs, 
95, Billiter-buildings, and 49, Leadenhall-street, E.C., 
October 28th, 


Srr,—Several questions of interest suggest themselves concern- 
ing self-propelled road carriages. I think I have read nearly all 
the literature on the subject, which after all is sufficiently scanty. 
Let metry and sum up what is known. 

In the first place, it is certainly known that steam has been 
successfully employed to propel vehicles at a considerable speed on 
common roads. The latest work was done in this direction by 
Lieutenant Crompton, who worked the Ravee and the Chenab 
successfully for about four years in India. They were steam 
omnibuses, I have travelled at fifteen miles an hour in one of 
them—I forget now which. 

A great number of small steam carriages have been worked with 
much success, 

Now, it-is certain that in the present day we can make, or have 
made for us, things that Hancock and his followers could not get 
at any price, Take, for example, steel seamless tubes ; it follows 
that we can have in the present day much better steam machinery 
than Hancock’s. Then we can have india-rubber tires. Hancock 
was an india-rubber manufacturer ; but he never dreamt of india- 
rubber tires. 

Of late, inventors have turned wholly to oil, if I except Serpo- 
let, But I find that all the success that has been got has been 
attained with light leum spirit. Will its use be tolerated in 
this country? Will it ever be popular? Can it supply a large 
demand? I think not. A ghastly accident will occur some day, 
and then—exit petroleum spirit. Some years ago it was tried in 
the United States for launches. Numerous accidents occurred, 
culminating in the death of a young couple going to a river-side 
pic-nic. I do not think there is a spirit launch at work in the 
world now. The choice lies between an oil motor and a steam 


motor, the fuel being oil. 
It must be very clearly understood that the conditions to be 
met are very difficult, To make a steam omnibus like Hancock's, 


sr Panoe’s or Grompten’s is one thing, te make # small pleasure 





ROAD CARRIAGE 
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| Sarely the District Council made a serious mistake when they 
resolved to offer the magnificent sum of £15 as a premium, and 

Mr. Baines forgot himself when he indulged in such an outburst of 

generosity towards three or four ‘‘ competent” engineers when he 
| moved that they should be asked to formulate schemes of sewerage 
for an important place like Northallerton, and that the successful 
engineer should be paid the sum of £15, which is about equal to 
a ld. per head of the population, and about 44. in the £1 on the 
general district rate of the district. What a fortunate man the 
engineer will be who succeeds in winning the premium! He will 
be rich beyond the dreams of avarice, and when his fellow towns- 
men learn of his sudden acquisition of wealth they will denominate 
| him the local Rothschild, and make such calls upon the sum stand- 
ing to his credit at the bank—great in consequence of the splendid 
| shilling (£15)—as would in time ruin a Croesus, to say the least of 
it. Think of the orphans he could endow, the school children he 
could entertain, the schools he could found, the aged poor for 
whom he could build almsh , the reduced gentlefolk he could 
| provide with annuities, the friends to whom he could give regular 
supplies of creature comforts, and last, but not least, he could now 
| afford to give the Council the £15 for the establishment of a Datch 
| Parliament, and secure to them in perpetuity a plentiful supply of 
| pipes and cakes and ale. A ‘‘competent” engi has b 80, 
| solely in consequence of his lack of experience and learning and 
| the expenditure of time and re and one in four can well 

afford to work for nothing and find himself and pay assistants, 
| and keep an office open and bear all the local burdens and make a 
| present of his surveys and estimates to any local authority generous 
enough to accept them free of cost. The labourer is not worthy 
| of his hire, and the ox which treadeth out the corn shall be muzzled. 
| Any ‘‘ competent” engineer who is large-h enough and has 
| the temerity to comply with an invitation of the Northallerton 
Council, which expects something for nothing, is not worth his 
| salt, and ought to—as he would, no doubt—earn the contempt of the 
| engineering profession. I have yet to learn that a man’s services 
| are to be rewarded according to the measure of the poverty of the 
| local authority requiring his services, If I thought that such 
| bounty as that proffered by the Northallerton Urban District 
| Council were to be my reward. I would ask my father to cancel my 
| articles with the ‘‘competent” engineer under whom I am serving, 
| and either to hire me out as a crossing sweeper or put me as an 
apprentice to a hawker of sand and rubbing stones, so that I might 
have the hope of some day securing a competency, and of even- 
tually retiring to a suburban villa and becoming a famous district 
councillor, moved only by one feeling—that of saving the rates and 
paying every man according to his worth, his worth being assessed 


by me, 
fo 28rd. APPRENTICE C.E, 











AMPHIBIOUS PASSENGER BOATS. 

Sir,—In THe ENGINEER of the 11th inst., there appears an 
illustrated description of an amphibious passenger boat now 
running successfolly in Denmark; and it is stated to be the 
invention of a Mr, Magrell, of Boras, 

Now this boat locomotive is an exact realisation in every 
particular of my English patent, No, 9712, 1892, and I must there- 
fore give warning to all whom it may concern that any attempt to 
ignore my rights will be at once resented at law, for this invention 
has cost me much patient labour, and considerable expense, and I 
am not disposed te allow others t> dispossess me of either the 
credit of the invention or the fruits of my labour, 

T de not despair of seeing this new method of water transport 





et 


adopted by our languishing canal companies, and have been 
urging them to try the system for some years past. By this means 
coal from pits in the vicinity of a canal could be run down into it 
in track barges forming amphibious trains, and drawn by a ship. 
locomotive. Short lines running from the canal to neighbouring 
towns, would open up to the people there facilities for chea 
travelling on the canal from place to place. All locks would be 
evaded, and would be required only as dams for the water, 
Loughton, Essex, October 23rd. Octavius D, Deacon, 


she ne is Mr, Deacon’s specification, It has no drawinga 
—Eb. ; 


‘* My invention has reference primarily to canal and river boats 
barges and tugs, and mainly consists in constructing such vessels 
with wheels on their sides or bottoms, supported upon axles placed 
through or under the said vessels, Having stated the nature of 
the invention, I will now describe a vessel in which my invention 
is embodied. On the outer sides of, or beneath, a Sonal formed to 
float on water, are fixed supports or bearings to carry axles, these 
axles passing through or under the vessel, and projecting suffi. 
ciently at each end to allow of flanged railway wheels, or wheels 
without flanges being affixed thereto ; the awe may otherwise 
be fixed on the vessel’s sides or bottom, to fittings or bearings 
provided for the purpose, but without the use of an axle. In any 
case where the wheel axles pass through the sides of a vessel to be 

ropelled by steam or other power, one or more of the axles may 

a crank axle, and by bringing the said power to bear upon it, 
the said vessel may be propelled upon rails laid on an inclined 
plane, with a geared rack or rail alongside the rails bearing the 
weight, upon land, in a somewhat like way to an ordinary railway 
locomotive. When the vessel thus fitted runs into the water from 
the land, the motive power thereof is, by ordinary mechanical 
means, shifted from the ranning or driving wheel or wheels to 
screw am prone shaft, and thus a means is provided for moving the 
said vessel through the water as well as upon land. Having now 
particularly described and ascertained the nature of my invention, 
and in what manner the same is to be performed, I declare that 
what I claim is:—The attaching of flanged or other wheels to 
boats, barges, tugs, or other vessels, so that such vessels may 
travel either upon land or water, from ths water up on to 
the land or vice versd, thus enabling river and canal traffic to be 
continned up on to the land on rails, tramways, or roads without 
shifting of cargo or passengers, and vice ver:d, or the necassity of 
passing through locks,” 





TRAINS AND PILOT ENGINES, 


Srir,—Mer. W. B. Thompson in his letter last week would lead us 
to think that the use of pilot engines on trains in many casas is 
unnecessary, but so far my observations of one of the “ five great 
lines running into Carlisle”—the London and North-Western— 
show that that line does not use them without need. Quite 
recently I was at Colwich during a busy time in the afternoon, and 
while waitiog there I made the following records of passing trains, 
— the time-table will show to be some of the mostimportant of 
the day :— 








Time. Engine. Class. 
pm 
4.27 | Down  Frince George 8-wheel compound 11) 44°3 
po bs 
4.42 Up Coptic .. .. | 7ft. 2 15 52°0 
4.45 | Down one Gene a o | os pa 19 49°7 
aan armion an 1| Lady of the Lake e 
4.51 | Down { Richard Cobden j§| Precedent 18 43° 
5.5 Up Henry Bessemer | S-wheelcompound 14 52:0 
5.60| Up Greater Britain... | a i 16 49-2 
s a enguin and +| Small compound ae 
6.58 | Down { President Lincoln | Precedent } 18 43°5 


| 


* 8-wheeled coaches counted as 1}. 


It will be seen from the above that where pilots were used it was 
when the train engine was one of the smaller type of locomotive, 
I have frequently seen trains with much heavier loads, as, for 
instance, Greater Britain with 194, and Jeanie Deans with 21 to 22 
on; and in no case have I ever seen one of the bigger engines 
taking assistance with a load of less than 17 or 18 on, Then, again, 
the same company’s train leaving Birmingham for the North at 
9 a.m. is worked by one engine of the 6ft. four wheels coupled type 
with loads of frequently from 14 to 17 on, with a gradient to face 
at the start of lin 75 tolin 100 past Monument-lane ; or the 
2 p.m. to London, which is worked by a Precedent engine with a 
load varying from 12 to 18 coaches, 

Oa the other hand, the Midland expresses to Bristol always have 
a pilot when the load exceeds 11, with a similar gradient at the 
start, although the train engine is generally one of their best. 
But in this case the line curves considerably in, and for some way 
from the station, which I suppose would increase the difficulty of 
getting away with a big train. SypDNeEY SHEDDEN. 

5, Belvidere-road, Walsall, October 23rd. 





MURDOCK’'S BLOWING ENGINES. 


Sir,—With reference to your interesting remarks and illustra- 
tions of Mr, Murdock’s blowing or air-compressing engines at 
Soho, as given in your issue of the 18th inst., it ssems to me 
remarkable that he adopted what I have for a long time considered 
as the only correct principle on which to arrange the engine and 
air cylinder or cylinders in air-compressing engines, viz., that is, 
to transmit the power of the steam to the air cylinders through a 
fiy-wheel. I have known more trouble and accidents in the shape 
of broken beams and twisted crank shaft necks in connection with 
blowing engines than with any other class of engines I am 

uainted with. The accidents, I think, have been mainly due 
to the fact that in an air-compressing engine there is no resistance 
against the power of the steam during the first position of the 
stroke, In the older type of engine with the steam cylinder at 
one end of the beam, and the air cylinder at the other end, and 
with lifting steam valves worked by the plug-rod, and tappets, 
also a steam pressure seldom as high as 151b. per square inch 
above atmospheric pressure, the relation between the power and 
resistance did not matter so much. Bat when, with the same 
arrangement of cylinders, the fiy-wheel was introduced, and this 
with very large single engines and high-pressure steam used ox- 
pansively, trouble —_ 

In the old type of blowing engine, as described above, the 
acceleration of the beam and other moving parts was well accom- 
modated oy the elasticity of the air in the air cylinder. But with the 
addition of the fly-wheel the acceleration had to be imparted to the 
latter as well, and which would not readily take it up owing to its 
inertia, and hence destructive strains were set up at every stroke of 
the engine, Of course the trouble I have alluded to has been much 
alleviated in the modern high-speed blowing engine, in which the 
beam has been dispensed with, and which generally consists of & 
pair of engines connected to the same fly-wheel shaft. 

October 28th. L, RicHarD. 


(For continuation of Letters see page 440). 








University CoLLeGeE, Lonpon.—Evening classes for advanced 
lecture and laboratory work will be opened early in November. 
The departments opened will be applied mathematics, mechanical 
engineering, electrical engineering and chemistry. Students wish- 
ing to enter should communicate by letter with the Professor of 
the subject they propose to take up, The work is being carried 
out at the wish of the Teebnical Bineation Board of the London 
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their destination. No notice can be taken of communications which not 
7 — with these instructions. 
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be request correspondents to keep copies. 

*,* All letters intended for insertion in Toe Ewonrger, or containing 
questions, should be the name address writer, 

for publication, Sat os © geeat af quad faith. No notice 
whatever can be taken of anonymous communications. 

G. A. H.—The Serpollet carriage is well known in this country, and has been 
fully described and illustrated in our pages. 





FANS AND AIR PROPELLERS. 
(To the Editor of The Engineer.) 

Sir,—Will you permit me to ask if any correspondent will tell me the 
name of any satisfactory book or books on fans and air propellers? and 
oblige STUDENT. 

October 30th. 
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MEETINGS NEXT WEEK, 


Society or Enoingers.—Monday, November 4th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper : “The Effect of 
Strain on Railway Axles and the Minimum Flexion Resistance Point in 
Axles,” by Mr. Thomas Andrews, F.R.S. Synopsis: Approximate cos- 
mopolitan number of railway axles and the work done per axle per 
annum in various countries—Experiments on flexion strain on axles at 
various temperatures—Appearance of fractures of axles at different tem- 
peratures—Effect of torsional stress and tensile stress on the general 
physical properties of railway axles—Comparative effects of strain on 
wrought iron, Siemens steel, and Bessemer steel axles—A minimum 
flexion resistance point in rs uilw ay axles—Illustrations of the microscopic 
structure of iron and steel railway axles - General conclusions. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, November 2nd, at 7 p.m. Paper: “‘ How not to do Some 
Things,” by Past-President W. T. Coates. 

Royat Instirurion.—Monday, November 4th, at 5 p.m. General 
monthly meeting. 
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THE FUNNELS OF WARSHIPS. 


WE have on various occasions criticised the construc- 
tion of modern warships on the ground that the multi- 
farious and more or less flimsy structures heaped upon 
the upper deck would in five minutes after a ship went 
into action be converted into a mass of rubbish, easily 
set on fire, and in any case certain to hamper the move- 
ments of her crew. It has been stated that the defeat of 
the Chinese warships by those of Japan off Port Arthur 
has banished wood from the upper decks of German war- 
ships. All deck-houses, chart-houses, bridges, shelters, 
&c., are to be of iron or steel, in order that the danger 
of fire may not be added to the other risks sustained by 
their crews. The old-fashioned man-of-war was very 
largely a floating battery. In more senses than one 
Nelson’s ships were ‘‘ castles on the deep.” The ports were 
but embrasures. The long tiers of guns on the main and 
lower decks were the counterparts of the casemates of 
fortified places. The walls were of oak instead of stone. 
They were so thick and solid that the round shot of a 
carronade could not get through save at short range. 
On the upper deck only light pieces were found; the 
heavy work—the real fighting—was done by the guns of 
the two lower tiers. But even the upper deck guns were 
not wholly defenceless; the bulwarks were thick, and 
hammocks stowed upon the rail kept out the feeble 
bullets of small arms. When a mast was shot away a 
dreadful mass of top hamper came with it, but we find 
that expert men with boarding axes and knives managed 
to get rid of it speedily. Much of it, of course, went 
straight overboard. As for the batteries below, they 
suffered in no way from the fall of masts, unless indeed, 
as has happened ere now the flash of the carronades 
set fire to the sails hanging over the side. If we contrast 
the fighting conditions prevailing in olden days with those 
now ruling, it will be seen that the difference is radical. 
Our ships are no longer batteries afloat. Little or nothing 
is under deck in the way of armament, and it is perfectly 
well understood that in many important ships the 
wreck of top hamper which the fire of small machine 
or quick-fire guns would bring about, would prevent the 
lighter armament of our own ships being worked to 
advantage, if it could be worked at all. To make the 
statement quite intelligible, we cannot do better than 
contrast an ideally perfect fighting ship with the modern 
compromise. The American monitor gives a clear 
deck, which might be swept from end to end without 
injury to the ship or crew. The defect is that a monitor 
gun is carried too near the water to be efficient. It is, 
however, not impossible to devise a compromise ; that is 
to say a monitor with a fair amount of freeboard, carry- 
ing guns on the disappearing system so that they could 
be fired from a level 20ft. or so above the sea. Every 
portion of the upper works would be made of thin tough 
steel, and her subsidiary armament of quick-fire broadside 
guns would be protected by the smallest possible shields 
of 3in. armour, curved. We say smallest possible, for 
the smaller they are the less is the chance of their being 
hit by a large projectile, which would in any case 
blow them clean off the ship, while 3in. armour would 
serve to protect them against smaller shells and machine 
gun fire. In action there would be little to make débris. 
But it has been very pertinently observed that such vessels 
could provide by no means comfortable living quarters. 
This is quite true, and this fact accounts for much to be 
criticised in the design of modern warships. The seaman 
of to-day lives like a prince as compared to the seaman 
of Nelson’s day, to say nothing of a generation before. 
But Nelson’s ships were intended, first of all, to fight, 
and it is to be observed, indeed, that there was so much 
fighting to be had for the asking that little attention was 
paid to making crews even comparatively comfortable on 
board. In modern days we do no fighting, and so the 
man-of-war of to-day is little less comfortable, and even 
luxurious, than the Atlantic liner; but excellent state- 
rooms, berths, wardrooms, &c., cannot be had for 
nothing, and so we have the deck-house, and above that 
a host of boats, and so a great structure is built up on top 
of the ship proper. 

Now it may be argued that all this top-hamper, if only 
it is made of non-inflammable materials, can by its 
destruction cause little harm. Not a few more or 
less competent writers have written imaginary stories 
of actions at sea under modern conditions. In all cases 
the writers have been very well acquainted with the struc- 
ture of modern ironclads, and but little effort of imagina- 
tion has been required for the preparation of graphic and 
startling pictures of the effect of machine and quick-fire 
guns on the upper works of a warship. All are agreed in 
saying that the ships attacked would in a very short time 
be almost smothered in wreckage. We may take it that no 
one disputes the wreckage. The only difference of opinion 
is as to the effect of it. Toone factor we happento know, 
first, that naval officers, gunnery lieutenants—the Execu- 
tive, in fact—-attach small importance; and, secondly, that 
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engineer officers look onit with grave misgivings. What is 
to be the effect of machine and quick-fire gup-fire on the 
funnels of a ship? It is very often urged that a few 
holes will be punched in them and no further mischief 
done. But anyone who has seen a Maxim gun worked 
like a hose will know that it would not be in the least 
difficult to cut a funnel clean off in about one minute. 
In action the fire rooms would probably, if not certainly, 
be under forced draught, The consequences of the loss 
of a funnel close down to the upper deck of a ship are 
terrible to contemplate, and there is much worse than 
this, bad as it is. It is quite conceivable that in 
many ships—-it is almost certain of some—that the 
destruction of the upper works by small shells and the 
wrecking of the funnels, would be followed by 
blocking up of the lower remainder of the funnel in 
part. The consequences would be either that the ship 
would be set on fire, or that the back draught in the fire- 
rooms would render them uninhabitable. What, again, 
would be the fate of the windsails down which the fans 
get their air? With hatchways choked, funnels gone, 
and fans in ruin, the destruction or defeat of the ship 
would be certain; and that, be it remembered, although 
not a single heavy projectile had touched her. We can 
conceive a light and exceedingly fast cruiser in fine 
weather playing a game at long bowls with a first-class 
ironclad and winning, simply by reducing her upper 
works to ruin with small shells. 

There is only one way out of the difficulty, and that lies 
in carrying up from well below the water-line a heavily 
armoured casemate, through which the base of the funnel, 
or funnels, shall pass. In the later ironclads the pre- 
caution has been taken, and notable examples of it may 
be found in the two great warships being built for Japan, 
the one by Sir W. G. Armstrong and Co., and the other 
by the Thames Ironworks and Shipbuilding Co. But 
even in these vessels it is doubtful if, after all, the 
armoured funnel casings are more than a compromise ; 
they do not rise very high, and they are rectangular. 
It must be fully understood that if these things are 
to be of any use they must be shell-proof. If they 
are not, a ship is almost better off without them. 
A 4:5in. shell bursting just in the base of a 
chimney would effectively dispose of the draught from 
one set of boilers, at all events, to say the very least; 
and there can be but little doubt that the ’tween decks, 
barbettes, batteries, every portion of the ship, indeed, 
would be filled with dense smoke and suffocating carbonic 
acid gas. The discharge from the funnels of any steamer 
directed for a fraction of a minute between decks would 
render her wholly uninhabitable In one word, we havea 
danger from within about as great, though not of the 
same kind, as that presented by the contents of the 
magazine. 

It is not uninteresting to note that in the new American 
battleship Brooklyn, Messrs. Cramp, the builders, have 
abandoned forced draught, and employ instead funnels of 
enormous height; we believe, indeed, that the distance 
from the grate bars to the top is about 150ft., or 30ft. 
more than the distance in the Cape mail steamer Scot, whose 
funnels, though only 120ft. high, are sufficiently striking. 
Messrs. Cramp dispense with fans and closed stokehold, 
and so eliminate one source of danger; but we can fancy 
what will happen if her funnels are wrecked. Of course 
it is claimed that the long chimney spares the boilers, the 
draught being induced instead of forced. It forms no 
part of our present purpose, however, to discuss the 
funnels of warships from that point of view. Our object 
is to draw attention to the absolute importance of so 
protecting them at the base that, under any possible 
circumstances, a free outlet shall be provided for the 
products of combustion so far above the ship that they 
may be incapable of doing harm. 


ELECTRICAL TRACTION IN THE UNITED STATES. 


THERE is much to be learned from the United States. 
Engineers, company promoters, and inventors are granted 
afree hand. They are permitted to do and to try things 
which would not be tolerated here. The advantage to 
the whole world is great. There is an old Latin adage, 
which we forbear to quote lest it should wound the sus- 
ceptibilities of worthy people at the other side of the 
Channel. It refers to the fact that it is not wise to try 
experiments with things of much value. It is not an 
offence to say that cities of ten or twenty years’ growth 
are probably not so valuable as our own Metropolis; nor 
are their inhabitants so likely to take offence at the pre- 
sence of scientific crudities in their streets. Bearville 
finds no cause of complaint in the hanging of arc lamps 
from rough pine poles in its principal thoroughfare. 
They would be out of place, however, in Park- 
lane or Cheapside. But the are lighting carried out 
in this way was a valuable experiment at one time. Even 
Bearville, however, may outgrow the rough pine poles; 
and the slaughter of its citizens by broken wires charged 
with heavy currents may come at last to be regarded as 
a medieval practice, inconsistent with modern civili- 
sation. Evidences of change in this direction are not 
wanting, and there is little doubt but that some of the 
overhead lighting, traction, and telegraph companies are 
about to have a bad time of it. Thus, it is stated that 
open war has been declared between the city authorities 
of one large city and overhead wires of all kinds. The 
various electrical companies, fearing that the Town 
Council would move for an injunction, have forestalled it, 
and moved for an injunction to prevent the Council from 
making an order to remove all overhead wires to con- 
duits. It seems to be understood, however, that this is 
but a device to gain time, and that the overhead wires 
must go. Popular opinion in such matters moves very 
slowly, but, like the mills of the gods, it grinds very fine. 

Those of our readers who, loving the locomotive, feared 
that it was soon to be supplanted by the electric motor, 
may take comfort. Those who, caring nothing for the 
locomotive, hated none the less the overhead wire, may 
console themselves. Hitherto there has beer but oné"way 
ef using electricity on railways or tramways, The ovens 











436 


THE ENGINEER 





Nov. 1, 1895, 























head wire and the “ trolley’ have been found essential. 
In this country Town Councils have been denounced 
as “absurd conservatives,” ‘‘opposers of progress,” 
and so on, because they told the electricians that 
if they wanted to run tramears by electricity they 
must find another way of doing it. The trolley 
has had a very fair trial in the United States. It has 
been successful in augmenting the income of the United 
States Patent-office very sensibly. The system began 
modestly with unbarked pine poles on the outskirts of the 
towns. It has progressed inwards. One of the first 
evidences of its decaying popularity was the substitution 
for the pine poles of ornate columns, with decorated 
arms, to carry the wires. The intrinsic merits of the 
system were found, even in the United States, to want 
backing up by concessions to the demands for the beau- 
tiful. And now at last we are told that the trolley must 
go. In various towns it has been voted a public nuisance. 
New Orleans is one, Augusta is another, others will 
follow. It is not for nothing that so powerful an organisa- 
tion as the Westinghouse Electrical Company has taken 
up the Washington system iliustrated in our issue for Dec. 
7th, 1894, and since improved by the Westinghouse Com- 
pany. It has been very fully tried in the United States. 
The trolley was originally made in Germany. We venture 
to think that the men of the United States can produce 
something better. The conduit system has never had a 
fair trial yet, because so long as the public would tolerate 
the trolley there was not sufficient stimulus to try any- 
thing else. We venture to predict that a succeeding 
generation will look on the overhead wire and the trolley 
much as we do at the Paffing Billy or Locomotion No. 1. 

But the probable banishment of the trolley is not the 
only matter attracting attention just now by those inter- 
ested in electrical traction. Things are not going quite well 
with them. It is all a question of pounds, shillings, and 
pence. It is beginning to be found out that calculations 
on paper do not invariably satisfy working conditions. 
Take, for example, the great 90-ton electric locomotive 
built to help trains through the Baltimore Tunnel. If 
our readers will turn to page 404, they will read that it 
has been found that it is not wanted for passenger trains, 
and that it is not powerful enough to handle the goods 
trains. Careful calculations showed that a certain current 
would suffice for the work, and that the “ winding” of 
the armatures would stand the current. It appears, how- 
ever, that the calculated current will not suffice, an 
more being turned on, the armatures have been burned 
up. A mistake has been committed. A sufficient allow- 
ance has aot been made for the difference between trains 
on paper and trains in a tunnel. It remains to be seen 
what the locomotive will be like when new motors have 
been fitted. It is proper to say that all our information 
is already public property in the United States. 
We have seen neither contradictions nor corrections, 
so that the statements are probably true. The import- 
ance of the experiment may be easily overlooked. ‘‘ What, 
it may be said, if a single locomotive is a failure?” It is 
not the isolated failure with which we have todo. It is 
not the locomotive that has failed, but the experiment, 
and the true failure is that, whereas by calculation a 
certain current representing a certain expenditure of 
money should have sufficed to handle goods trains with 
regularity and despatch, that current and that outlay 
will not in practice suffice. We have said repeatedly 
that, while it was indisputable that electricity could be 
successfully used in the mechanical sense for hauling 
trains, the system must entail such waste that it was 
difficult to see how it could be made economically 
successful as compared with the normal locomotive. 
This view of the case is now assuming prominence 
at the other side of the Atlantic. We have said that there 
is much to be learned from the United States. There the 
use of electricity for traction has been more extended 
than in any other country. They have made what was 
to be made of it, and now engineers and electricians alike 
begin to see that there is a limit to its utility, a point 
beyond which it cannot be madetopay. We believe that 
for short distances there is no better system of traction to 
be found, although the cable men have a good deal to say 
on theirside. For that reason it has attained much success 
on tram-lines, but the cost of its use for general railway 
work would be prohibitive. One of our American con- 
temporaries, The Engineering News, in its last issue, 
describes an electric railway near Lowell, Mass., and 
criticises the system employed to work it. ‘‘ How,” says 
our contemporary, “ successfully to operate electric rail- 
ways which extend a long distance from the power station, 
is a problem which has been much discussed by electri- 
cians, but the ultimate solution of which is still somewhat 
uncertain. The heavy loss which occurs when it is 
attempted to operate lines at a long distance from the 
power house, especially when a considerable traflic is 
— upon them, is gradually coming to be appre- 
ciated.” 

Obviously only the high tension alternating system 
can be adopted unless the cost of cables is to be prohi- 
bitive, to say nothing of other disadvantages. But it is 
evident enough that the loss must be very great. The 
Engineering News calculates it out for the Lowell Rail- 
way and shows that but 37°2 per cent. of the original 
indicated power is available for traction. We need not go 
so far as this to see that the loss must represent a great 
deal of money as compared with the steam locomotive. 
The weight of the electric locomotive will not be less 
than that of the steam engine. Its efficiency will not be 
greater—or, atleast, not greater in terms of money. At 
every step we find losses; and against these there is 
absolutely nothing to set but the assumed fact that the 
cost of steam power generated at a central station must 
be so much less than that of steam power generated in a 
locomotive engine, that all the losses inseparable from 
the substitution of electricity for direct traction will be 
countervailed, and a substantial profit left. There is no 
ground whatever for such an assumption. So far as can 


tricity as with steam; all the incidental expenses will 
remain much as they are. Thus the electric locomotive 
must carry two men, for safety sake. The whole question, 
then, narrows itself to this: Can an electrically-driven 
train be run at an average speed of, say, fifty miles an 
hour for 35 1b. of coal per mile? For us to state that it 
can would be to state something utterly incredible. The 
case would, however, be entirely altered if water power 
in quantity were available at a cheap rate. But this is 
an impossible condition for a long line. Again, electricity 
ought to be an admirable agent for underground lines and 
tunnels such as the Mont Cenis. In such cases the dis- 
tances are short, and the advantage of a pure atmosphere 
is so great that it is worth paying for. Indeed, the 
moment that the advocates of electric traction place the 
system on all fours with electric lighting, and admit that 
it is an expensive luxury, they disarm opposition. But 
it must not be forgotten that luxuries are sometimes not 
luxurious enough to be worth what they cost. It is only 
under special and conspicuously rare circumstances that 
electric traction on railways, as distinguished from tram- 
lines, can be worth the cost. 


FORESHORE DEFENCES AT BRIGHTON. 


In our article of October 5th, 1894, we gave details of 
the several works proposed to be done in the way of 
further defence to the beach at Brighton against the con- 
tinuous inroads made by the sea. Since that article was 
written very material progress has been made at the 
several points proposed to be dealt with. It is too early 
as yet, perhaps, to pronounce successful results as having 
been attained. The chief danger was, as we have before 
written, to be feared between a point slightly to the east- 
ward of the West Pier and the commencement of the 
Hove sea wall. On this section of the beach con- 
siderable progress has been made with the work contem- 
plated, and so far as it is possible as yet to form an 
opinion, what has already been done has retained no 
inconsiderable amount of the protecting shingle. But 
the effect of the shortly anticipated south-westerly gales 
has yet to be awaited before it can be decided if the beach 
beach at present gained can withstand the erosive always 
hitherto experienced during their continuance. If 
it could be relied upon that the shingle now accummulated 
would remain where it is, we should be ready to admit 
that a distinct success had followed the works so far as 


d | these have progressed. But previous experience forbids 


our adopting such a conclusion, and time alone can show 
whether victory at this point has been attained or not. 
An entirely new work, and one that we believe was not 
included in the comprehensive scheme reviewed in our 
previous article, is now proceeding on this section of the 
beach. This is the construction of a storm outfall, and 
this has not yet proceeded far enough, nor is the dimen- 
sion of the design sufficiently apparent, to enable an 
opinion to be formed as to its possible influence on the 
works in progress that are simply protective in character. 
It would seem, however, that not having, to the best 
of our belief, formed part of the original design, 
this addition may exercise an influence that may turn out 
harmful or the reverse to the main object of obtaining a 
deposit of shingle. Meanwhile, also, works have been 
progressing under the Hove Commissioners considerably 
to the westward of the fine sea wall, the building of 
which mainly necessitated these protective works at 
Brighton. Itis impossible to forecast if these may have 
not so altered the previous condition of things as 
possibly to render nugatory to some extent the designs 
as now being carried out at Brighton. For it is certain 
that a very slight alteration having any permanent 
character in the beach line as naturally established, may 
prove to be followed by unanticipated results in its 
proximate neighbourhood. Should these occur, we shall 
have another striking lesson afforded as to the impolicy 
of two sets of authorities, forced by circumstances to act 
in opposition to or in competition with each other, being 
permitted to deal with such a ticklish thing as a coast 
line which is practically common to both towns. 
Leaving the west end of Brighton and proceeding to 
its eastern extremity at Black Rock, we were greatly 
struck by the improvements already effected and still in 
progress there. The continuation and development of 
the Madeira Walk and Drive is one of the greatest 
improvements that Brighton could secure. The sea wall, 
designed to protect the junction of the Marine Parade 
with the chalk cliffs at Black Rock, is lending itself 
most happily to this object ; and when the work is com- 
pleted the lower drive to Kemp Town will be one of the 
finest in the kingdom. One cannot fail to be struck by 
the boldness of the design for the new sea wall, which 
will effectually protect the chalk cliffs just beyond the 
town from future erosion, while capturing a large space 
from the sea for the development of the drive above 
referred to. Portions of this wall are already in a state 
of advanced forwardness, while the foundations are laid 
for the balance of its length, the very full curve of the 
line adopted having a particularly striking appearance. 
At this point there is visible at low tide the commencing 
work of a scheme that has much of novelty about it. 
This is a rail or tramway to connect Kemp Town with 
the village of Rottingdean, four miles to the eastward. 
The peculiarity of the design for this is that the rails are 
laid on the sea bottom, and that the cars are to be run 
upon them in what we suppose must vary from 4ft. to 
6ft. of water. Four rails are to be laid, and upon these 
will travel the trestle erections designed to elevate the 
cars above the reach of the waves. It will be recognised 
that there is a novelty about this project that deserves 
mention even should it not ultimately secure the success 
hoped for by its promoters. Itis a project of Mr. Magnus 
Volk, and it is intended to work the sub-superaqueous line 
by electricity in connection with Volk’s electric tramway, 
which has been worked with such success for the last 
ten or twelve years. , 
Brighton is always a place of interest to the engineer. 





be gathered from the few existing examples, the cost of 
motive-power plant will be at least as great with elec: | 








Something or other in his line is always going on there, 


ne 
which we have above referred, the local authorities are 
extending their electric lighting system throughout all the 
chief thoroughfares, and we believe these extensions will 
be utilised early in November. It cannot be said, perhaps 
that the enormously high light standards are particulas] ; 
sightly. The best that can be said for them is that rie 
are not particularly unsightly. We were pleased to Rear 
that there is some chance that our old friend the Chain 
Pier is to remain where it has so long stood; but our 
pleasure would be enhanced if the modern monstrosit 

designed to supersede it were removed altogether, th 
seems doubtful if funds can be raised to complete this 
marine centipede, and Brighton will certainly be a 
gainer from the aesthetic point of view if what has alread 

been done were to be taken up and banished from sight, 
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COPPERING THE BOTTOMS OF STEEL SHIPs, 


Tue problem of providing an efficient and lasting anti- 
fouling surface for iron and steel ships’ hulls by an electro. 
deposition of copper thereon has its fascinations for quite a 
number of inventors on both sides of the Atlantic. In 
America especially this matter has been tackled by numerous 
inventors, and experiments on a somewhat extensive scale 
have been carried out with a degree of success which, for the 
time at least, was said to be eminently satisfactory. Com- 
mander Hitchborn, of the United States Naval Advising Board, 
however, some time ago declared against the feasibility of 
the process of depositing a layer of copper on steel hulls ever 
being satisfactorily accomplished. It % one thing to deposit 
& layer of copper successfully for the time being, and 
quite another to make this union of the two lasting 
and beneficial under the conditions which obtain in the 
case of vessels at sea or being shifted about in port. Copper 
being electro-negative to iron, in the likely event of any 
denting or bruising of the ship’s bottom, sufficient to scrape 
off the thin copper, there is nothing more certain than that 
galvanic action will be set up, with results most serious and 
disastrous so far as the iron shell is concerned. Not 
deterred, however, by any such considerations, another in- 
ventor comes forward, this time on the Clyde, with a solu- 
tion of the difficulties in the way of a thoroughly efficient 
and permanent copper surface. He is receiving encourage- 
ment for his process from well-known Clyde builders, and 
at the present time the steel steam yacht Snark, belonging 
to Messrs. William Denny and Brothers, of Dumbarton, is 
being treated by the inventor in question, Mr. John H. Cox, 
engineer, of Greenock. Temporary baths have been fitted 
to the sides and bottom of the yacht, and these are filled 
with what is claimed to be quite a new kind of solution. 
Current is supplied from a powerful dynamo, and the 
copper is deposited on the steel hull, it is said, at the 
rate of about three ounces per square foot in six hours. 
During the past six months or so experiments have been 
made to test the lasting efficiency of the coating by Mr. 
Cox’s process on the paddle floats of a Clyde river steamer, 
and these are said to have been satisfactory. The cost of 
making the application of a satisfactory layer of copper to 
the hull of a large ship, not to speak of the time required, 
is a very formidable consideration; but this, we daresay, 
would be gladly enough faced if only efficiency, and lasting 
efficiency, could be guaranteed. Certainly care in navigating 
and working copper-bottomed ships, careful. and frequent 
docking for examination, and the facility with which, it is 
assumed, patching can be accomplished, are all considera- 
tions which may favour the process. In any case the results 
of its application to Messrs. Denny’s Snark are being awaited 
with interest in several quarters. A deputation of officials 
from Chatham Dockyard is about to visit Messrs. Denny’s 
yard, where the work is being carried on, in order, it is said, 
to report to the Admiralty with a view of their testing the 
efficiency of Mr. Cox’s method on a small vessel at Chatham. 


THE CHANGE IN STEAM SHIPPING. 


THE quarterly return of the Registrar-General of Shipping 
gives some details of the movement in our mercantile fleets 
for the three months ending with September, that have 
interest. In that time there were 95 steamers of steel added 
to the registers, 22 of iron, and 18 of wood; but whilst the 
steel steamers averaged about 1400 tons each, the iron 
steamers were only about 45 tons each on the average, and 
the wooden steamers about 50 tons each. The total steamers 
added to the fleet were 135 in number, and the net register 
tonnage was 132,466. It may be added, to complete the story 
of the additions, that there were also 83 sailing vessels 
added, of about 15,600 tons—11 steel sailing ships forming 
11,000 tons out of that total. Coming now to the removals, 
we find that in the three months there were 87 steamships 
in all removed from the registers, of about 86,714 net tons, 
so that there is not much difference in the average of the 
tonnage of the steamers removed and added. Of these 87 
steamers removed, there were 21 steel, of about 30,000 tons ; 
57 of iron, of some 55,000 tons; and the remaining 9 that 
were removed were wooden vessels, of about 551 tons. It is 
as well to add that there were 85 sailing vessels removed, the 
tonnage being 27,375 in the total. Thus in the three months 
there was a net increase in the steamships of the United 
Kingdom of some 45,000 tons. In the same period the 
sailing vessels decreased by about 11,000 tons, despite the 
addition of the large sailing vessels we have noticed. Thus 
it is shown that in the three months the steamships more 
than made up the decrease in the sailing vessels, and gave & 
large increase. But that increase is larger than it seems as 
far as steamers afloat are concerned, for more than half the 
steamers removed from our registers were sold to foreigners. 
It is also seen by the returns we have summarised that the 
tonnage that is added is nearly all of steam, whilst iron 
steamers still form the bulk of those that are removed from 
our registers. It would appear, then, that there is a growing 
efficiency in our mercantile vessels. They are more and more 
of steam power yearly, and they have also the benefit of 
being year by year added to by vessels of the latest types ; 
whilst the largest proportion of those that are removed ale 
vessels that are at least older and of classes that are growing 
more obsolete. 








THE INSTITUTION OF JUNIOR ENGINEERS.—The feed-water heater 
and distiller works of Mesers. Caird and Rayner, at Commercial- 
road, Limehouse, were visited by the members of this Institution 
on the 17th ult., and proved of exceptional interest, the machine'y 
employed being of sach a special ch on t of the 





peculiar construction of the apparatus produced. Mr. Rayner 
explained its particular features, The visitors did not fail to 
observe that the whole works were conducted on an excollen* 
system of management, A large number of orders are in course of 





and always on a considerable scale. Besides the work to 


execution. 
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LITERATURE. 


“The New Centurion.” Longman’s Magazine. 

Tux battle of Yalu is the only sea fight from which any 
notion of the probable results of a conflict of modern 
vessels of war can be obtained. Many and varied have 
been the lessons deduced from this latest naval battle. 
On certain points, however, most authorities are agreed. 
The advantage of speed in propulsion of the ships and in 
manipulation and fire of the guns is, of course, beyond 

uestion. That ships of moderate dimensions are more 
decful than cumbrous armadas is a proposition also 

enerally accepted; but of the thickness and distri- 
Pion of the armour and the size and protection of 
the armament there is still difference of opinion. We 
are not about to re-open the discussion, but we wish 
to review @ short tale—somewhat of the same type as 
the “Captain of the Mary Rose,” which appeared in 
these columns—contributed by Mr. J. Eastwick to the 
last two numbers of Longman’s Magazine, and since 
published in book form; and our reason for doing this is 
that the author gives some substance to ideas which 
have long been floating in the brains of naval 
architects. We do not expect in an untechnical 
journal any very clear definition of the author's 
ideas. The story is intended to be merely suggestive, 
and such itis toa high degree. It is called ‘The New 
Centurion.’’ The old Centurion is supposed to have 
received very serious damage in a naval engagement 
previous to the opening of the tale. She has been re- 
paired, or rather rebuilt, to particular designs arrived at 
by removing as far as possible the objectionable features 
which the fight had revealed. The result is a vessel of 
remarkable character. She is thus described by the 
author :— 

Her old boilers have been taken out and replaced by new water- 
tube boilers, and her engines improved to match. She is said to 
log her 19 knots easily now. Her old 12in. and 4in, belts have 
been taken cff, and in their place she has a belt of a uniform thick- 
ness of Sin. Harveyed steel. Beside this there has been built a 
sort of tart)2-back over her engines, boilers, and magazines, but it 
is not a turtle-back exactly for two reasons, First, it does not 
come quite to her sides, the space left affording room for excellent 
shoots between the upper and lower bunkers, so that we shall 
have no trouble about getting the coal to the furnaces. These 
shoots are fitted with watertight doors that are said to close tight 
and not to jamb with the coal. It seems to be impossible, but the 
chief engineer tells me he has tried them repeatedly, and made 
quite sure of it. ‘The second curious thing is that over the passage 
between the longitudinal bulkheads there is no armour at all ; the 
turtle-back, instead of being continuous, is, as it were, eplit open, 
and turned up into two solid combings along the line of the bulk- 
heads, which are carried up above these combings as far as the 
main deck. The p itself, instead of having two decks, has 
three, the lowest of all “being a magazine deck, that immediately 
above it being fitted with electric gear which I could not make out, 
while above this again is a mere grating, clear of fittings, but 
communicating with the upper works by broad and easy stairs. 
Forward and aft are, of course, the barbettes. I could see at once 
that they had been rebuilt, and were smaller at the base than they 
had been, but what farther change had been made | had not time 
to make out. One thing is obvious to anybody who steps on our 
spar deck, and this is that our old 29-ton guns are gone, and that 
in their place we have two pairs of much longer and heavier 
pieces, presumably the new 46-ton guns. And another thing is 
equally obvious, which is that they have made a clean sweep of 
every other gun on board—guns, casemates, shields, and all, and 
in their places have given us an array of Maxim’s 3-pounders and 
12-pounders without any sort of protection whatever. Even our 
old military maste have gone, and in their place we have two 
light masts, not very unlike those of a Castle Liner, with three 
Maxims in each top, but no shields,” 


We may perhaps be allowed to embody this description, 
as it appears to us, in a sketch of a midship cross section 
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of the new Centurion. The advantage of the central 
fighting well is now more clearly seen; but at the 
same time, the impracticability of its position is 
evident. Whereabouts, we ask, are to be situated the 
engines and boilers? It is usual to place them amid- 
ships ; but supposing in the new Centurion we place them 
aft—forward is of course out of the question—we leave 
no magazine, shell-room, handing-rooms, &c., for the 
46-ton barbettes. If the shell-room and magazines are 
removed to some other position in the vessel, the difficulty 
of transporting the shot and charge to the barbette is 
increased. The difficulty can be partly overcome by 
having no lower shell-room; that is to say, 100 rounds or 
so for each 46-ton gun might be stowed in the shield or 
barbette, and in the usual circular troughs. But suppos- 
ing the shell disposed upstairs, the magazines must, of 
necessity be below the water-line, and the rule is to have 
them as near the bottom of the ship as possible. The 
draught of the Centurion is 25ft. 6in. The engines will 
require more than this head-room, and it would scarcely 
be a wise design to place a magazine immediately over 
the boilers. It is therefore evident that the central part 
of the ship must be left entirely to the propelling 
machinery, and this will take practically from the main 
deck to the lowest level, a total of about 35ft. This 
Seriously interferes with the long passage between the 





turned-up combings with its three decks, intended 
by the author apparently to extend from one barbette to 
the other, for he says, further on in the tale :— 


As I stood on these platform decks, or rather on the turntables, 
on the same level on which the ammunition arrangements work, I 
could look down the long and see C—— already at work 
with his division in the after barbette, and I began to see some- 
thing of the designer’s meaning. The long intervening space was 
comparatively in the open air, and even in daylight, and here was 
to be centred in action the whole life of the ship. I could fancy 
that I saw the crews of the maxims at work at their magazines and 
their gear, and the long line of small-arm men standing patiently 
on the gratings above them, my own ple hard at ene 
me feeding the ammunition lifts, and my junior officers working 
the sights, Shot and shell might have theirown way with the 
upper works, we should be ina regular redoubt, and yet as much 
gue and in hand as the crew of a 36-gun frigate in the olden 

me, 

All this space, moreover, seems to be intended to be 
beneath the water-line, for again we read :— 

You noted those decks or flats along the passage between the 
central bulkheads? Well, in close action the bulk of the ship’s 
—— to be there, and from there the Maxims are to * 
fought by electric gear. . . . I hated the idea of a crew 
skulking beneath the water-line. But now I begin to see that to 
keep one’s decks from being a perfect shambles one must keep 
one’s men in shelter. I am told that on such a tonnage as ours— 
the Centurion is 10,500 tons displacement—efficient armour shelter 
on the main and open decks is out of the question, and that 
shelter can only be had at the water-line. 

We have now said enough to show that the new Cen- 
turion, as described by the author, is not a practicable 
vessel. At the same time, the protection gained for the 
crew by the turned-up combing is a valuable idea. The 
upper works of the engines of several of our first-class 
cruisers are shielded in this way, but it has never been 
carried further, for the obvious reason that it is impossible 
to work the guns, as at present existing, from such a 
‘*well.” This brings us to the second feature of interest 
in Mr. Eastwick’s design—the armament. This consists 
of four 46-ton 12in. breech-loading automatic guns 


and a number of smaller pieces, the latter “‘ without any | 842 


sort of protection whatever.” A point here has evidently 
been overlooked. The object of a gun-shield is not only 
to protect the crew, but to shield the more or less delicate 
mechanism of the breech from the bullets of small quick- 
fire guns. Of course, it is out of the question to attempt 
any protection against heavy ordnance. It is possible to 
imagine these guns protected by small circular shields 
just surrounding the breech mechanism—somewhat as in 
the 12-pounders of the Majestic. The greatest difficulty 
with regard to them is, of course, the automatic sighting. 
That this could be done at all adequately by mirror sights 
seems very improbable. The only practical method of 
attack would be to fix the elevation and sweep the guns 
backwards and forwards through a definite arc, letting 
the shot find what home they could. Leaving, however, 
for the present the small guns, let us consider the main 
armament, the fore and aft 12in. guns. The loading of 
these guns is entirely automatic, and they fire from five 
to sixrounds a minute. We remember it being proposed 
several years ago, both in this country and America, to 
construct a naval mounting which would be governed 
entirely by a keyboard situated in a conning-tower. 
There is nothing impossible in the idea. Mr. Eastwick 
has taken it a step further. The gun practically loads 
itself. The breech is thrown open by the recoil, as in the 
8in. automatic guns, and, as we understand, in the new 
12in. guns of the Majestic and Magnificent. The shot 
and charge are sent up from below and rammed into the 
gun by electric mechanism, set in action also by the 
recoil; so that if the gun is fired and a charge is in 
position it reloads itself. We will not at once say that 
such a contrivance is an impossibility. But let us face 
the difficulties of the problem. In the first place, we 
must discard Mr. Eastwick’s mounting as evidently 
unsuitable. It is, we gather, a forward pivot type, as in 
the oldCenturion. The new 12in. mountings are balanced ; 
that is to say, they pivot round trunnions nearly at the 
centre of gravity of the gun and carriage. The advan- 
tages of this system are so patent on a little considera- 
tion, that it is unnecessary to enter into them. Taking, 
then, a 12in. gun of the latest type, with automatic 
breech, opening gear, &c., what are the difficulties ? The 
greatest perplexity is this. There is but one angle of 
elevation at which the gun can be loaded. We speak of 
the new Centurion. In the Majestic we believe there 
are two angles of loading; but one of these can only be 
used when the guns are trained-fore and aft. Mr. East- 
wick’s guns can be loaded at any angle of training, as the 
operation is performed in the shield and not in the bar- 
bette. So far good; but still the gun must come back to 
the horizontal, or a few degrees elevation, for loading, 
which must always be a serious obstacle to quick fire. 
In an appendix to the’ story the author attempts to 
explain more fully the general design of his 12in. mount- 
ing. The description ‘is too lengthy to quote in full. 
The idea seems to be that the gun should always be run 
out at a position approaching the horizontal by com- 
paratively weak springs. It is held then in the firing 
position by an electric brake, and elevated to the desired 
angles. On firing, the current is reduced in the electric 
brake, and the recoil is taken on the springs, with such 
assistance from the brake as may be required. This 
arrangement is made with a view to obviating the use of 
very large springs; but the author is labouring under 
two misconceptions. In the first place, it is not, we 
believe, proposed to elevate the 12in. guns to anything 
like 35 deg.—such an angle is entirely unnecessary ; and 
in the second place, it cannot be said that the force of 
recoil is taken on springs when the hydraulic recoil press 
is an essential feature in the design. 

To continue, it is proposed, by the use of two “ ele- 
vators,” actuated by springs compressed by recoil, to 
snap the gun immediately after firing from any angle of 
elevation to a fixed loading angle and back again to any 
other or the same angle whilst the gun is running out. 
Comment upon this scheme is unnecessary. ‘There is 
one i ious element in the loading apparatus. On 
recoil the breech-block runs back bodily in a straight line, 


extracting the cartridge. A new cartridge is inserted 
between it and the breech by an electric trolley, the 
block returns, pushing the cartridge before it into the gun. 
Unfortunately, a few figures show up at once the almost 
insurmountable obstacles to this arrangement. We may 
take the len of 3 12in. shell at about 4ft.—certainly 
not less—and of charge at at least 5ft.; total length of 
cartridge, 9ft. Allow 2ft. for length of breech, and an 
extra foot or so to clear mechanism, and we find that the 
breech-block has to run back 12ft. Such a stroke could 
never be accomplished by springs direct; it is just pos- 
sible it might be done with two hydraulic cylinders at- 
tached to the gun one on either side. But we do not think 
quick-fire 12in. guns would be so designed. More probably 
the screwed breech-block would give place to a sliding 
breech-block, somewhat as in the Hotchkiss gun; and, 
to indulge in a little scheming of our own, we may sup- 
pose the cartridge following up behind the gun in a 
circular rack to any angle of elevation or depression, its 
position being controlled directly bythe gun. Some such 
device is, we might say, an essential if heavy guns are to 
be fired at a rapid rate. 

Our readers may feel a little surprised that we have 
devoted so much space to the criticism of a tale 
which, though treating of the technical, is of the nature of 
fiction; and we ourselves feel that an apology is due from 
us to the author for the closeness with which we have 
regarded his work. We have found, however, and seized 
the opportunity which the ‘‘ New Centurion” presented 
of discussing some of the points of more vital interest in 
connection with the latest achievements in English 
ordnance. It would be too soon to go deeply into the 
matter before the results of the official trials of the 12in. 
guns are made known, and we have therefore said 
nothing about the probable effects of the fire of these big 
guns, nor discussed at all the damage which the 12in. 
guns of the Centurion effected on her enemies. We must 
say here, however, that we consider it improbable that 
s of this size would stand, say, the firing of fifteen 
rounds in rapid succession. They would nearly certainly 
heat excessively, and not only suffer in the bore, but con- 
sidering their great length, perhaps droop considerably 
at the muzzle. Of the s ossibility of keeping up an in- 
cessant battering from one great gun we have some doubt. 
It is more likely that a rapid fire will be attained by 
making the two guns in one barbette work exactly 
together whilst firing alternately. That is to say, they 
will not have independent elevation, and it will by.no 
means be possible to fire them simultaneously. This 
precaution is necessary, as it is well known that an exces- 
sive strain is put on the beams and columns of a ship by 
firing two heavy guns in the same line at the same 
instant. But by arranging them to fire, say, each three 
rounds a minute, and to deliver the shell on to the same 
target alternately, an exceedingly efficient engine of war 
would be obtained. There can be no question that a 
ship armed with quick-firing big guns would have very 
considerable advantage over a less well acccutred enemy. 
Let us suppose, for example, a battleship provided as 
above suggested with two 12in. barbettes, the pair of 
guns in each shield working alternately, delivering a 
maximum of fifteen consecutive rounds in five minutes. 
The total delivery would be thirty shells from each bar- 
bette on the broadside, or sixty rounds altogether in five 
minutes. No vessel built could stand such a battering at, 
say, 800 yards range; and it is evident that if the 
enemy could only deliver at one-fourth of this rate, she 
would probably be totally disabled before the fight had 
endured two minutes. From such a consideration it is 
evident that, if the gunnery is efficient, we may expect a 
fight between ships provided with heavy quick-firing 
ordnance to be of exceedingly short duration. It would 
very likely be found that a secondary armament was of the 
very least importance—on a battleship—and that thin 
armour is worse than useless, only tending to make, 
as Mr. Eastwick observes, every shell burst inboard. 
And, in conclusion, we may repeat that the mechanical 
point of most importance, if rapid fire is to be obtained, is 
that the guns may be loaded at any angle of depression 
or elevation. 
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NAVIGATION OF THE RIVER PARRETT.—PRO- Drainage Commissioners, showed that the ordinary tidal water 


contained 8 percent. of solid matter. Itis from this slime collected 
cn the bank of the river that the well-known bath bricks are made, 
red building bricks being a!so largely manufactured, containing a 


POSED SHIP CANAL TO BRIDGWATER. 
Prize CoMPEtTiItIVE Design by E, Duncan STONEY, Assoc. 
Memb. Inst. C. E. 


(1) Position of Bridgwater and the river Parrett.—The town of 
Bridgwater is situated seven miles from the sea as the crow is sup- 


posed to fiy, the nearest point being that part of the Bristol | 
Channel where tke southern shore first turns northwards, and | 


























, percentage of the slime mixed with clay. 


(3) Position of river and new canal.—Half-way between Bridgwater 
and the sea high limestone ridges close in on the east and west | 
till the fiat land is only three miles wide. Through this gap | 
the river passes, first touching the high ground at Danball on the | 
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communicated with as to the trade of the port, and the reason the 
returns show so few large vessels compared with the number of 
small craft, They reply: ‘‘The number of—large—vessels has 
not to do with the melts of the port, but with the state of 
trade, and if Bridgwater merchants could sell, say, five cargoes of 
timber where they now sell one, the number of large veesels would 
at once be multiplied by five. For instance, a few years ago—fifteen 
to twenty—before wooden ships were replaced by iron ones, there 
was a large number of big ships going to Bridgwater from Princg 
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stands on the last undulations of a widespread bed of post pliocene | 


drift, which, after the town is passed, stretches away to the sea in 
an unbroken plain below the level of high tide. 
. plain, of the richest pasture lands in the country, the river Parrett 
winds, covering more than twice the direct distance on its way to 


the sea, its general direction being northward. In the summer of | 


1894 the Corporation of Bridgwater advertised for schemes for the 
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east, then swinging round and skirting the bill at Combwich on the 
west. From this point onwards the channel is straight, and there 
is deep water at all times. It is proposed to make a short ship 
canal from Combwich back to Bridgwater, together with a turning 
basin and wharves at the latter place. (See Fig. 1.) 

(4) Commercial condition of Bridgwater.—It is most important to 
the sound commercial working of the proposed undertaking that 











Eiward Island with oats, but now, owing to the non-demand for 
wooden ships and other causes, Prince Edward Island oats 
scarcely ever come to the United Kingdom by sailing ships, ard so 
these vessels are now lost to Bridgwater.” This ehows that a 


| waterway capable of taking modern iron vessele, while requisite, 


is not enough, but that good railway communication is also 
required ; for it would appear that the Bridgwater merchants 
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improvement of the navigation, The first prize of one hundred | the canal be in good railway communication with the country ; alluded to by the underwriters could sell five cargoes where 


guineas was awarded to this scheme, and the second of twenty-five 
guineas to Mr. H. G. Foster Barham, A.M.1.C.E. 

(2) Eight per cent. of mud in the river water.—The river is tidal to 
above Bridgwater, and as the range of tide is considerable there is 
a good scour with every tide. Notwithstanding this the banks are 
covered with slime, which is deposited at high tide by the water, which 
contains an extraordinary amount. Some experiments carried out 
by Mr, Lowry, Assoc. Memb. Inst. C.£., engineer to the Somerset | 





inland. The town of Bridgwater felt the opening of the Severn | they now sell one, by being able to compete 


Tunnel severely in the coal trade, because it was more to the | 
interest of the Great Western Railway Company to convey the bulk 


in the inland markets, 
(6) Lines communicating with new canal.—With tke object of 


learning the views of the Somerset and Dorset Joint Line Com- 


of Welsh coal inland vi4 Severn Tunnel than through Bridgwater. | mittee on this matter, the officials of those companies have been 


This trade could be regained, and probably greatly increased, if a | communicated with, and the result has been most 


favourable, Mr. 


good deep-water dock at Bridgwater were in communication with | Andrews, chief engineer of the London and South-Western Rail- 


the London and South-Western and Midland Companies’ line, 


| way, considers it would be best to obtain runni 
(5) Need of railway communication.—The underwriters have been | existing Great Western Railway bridge, but 


powers over the 
that a new swidg 
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ht be reserved as an alternative approach. Both the 
London and South-Western and Midland lines would then com- 
rs icate with the docks, as well as the Great Western Railway. 
mr) Insufficiency of present dock.—Bridgwater is at present pro- 
AA with a dock ic which the Taunton Canal ends. Both canal 
= dock are the property of the Great Western Railway Com- 
ps This dock is not suitable for the tsrminus of a ship canal, 


bridge mig’ 


gens 

prem, (), (3) most important of all, from the level of the bottom 
oe too high for modern requirements, Ona many neap tides the 
depth of water over the dock sill is very small, 
lst and A 


imum of | 
oar period being nine consecutive tides, and the next seven 


tides and the lowest tide Laving only 6ft, 9in. over the sill at high 


Fi . 2 . 
water (Fig. 2) Water Sorr.y. 


(8) Alternative water supplies.—The most serious engineering | 


problem to be dealt with in the canal scheme is the provision of an 


adequate water supply. The muddy nature of the tidal water of | 


arrett precludes it being used direct for the supply of a canal, 
sao cone of water in the neighbourhood are :—(a) The 
Great Western dock water, obtained by that company from the 
river Tone. (}) The general drainage of the surrounding country 
which finds its way into Cannington Brook and thence to the sea. 
Tae utility of both these supplies is considerably limited by exist- 
ing rights of use. (a) This supply taken from the Tone is the 
surplus water let pass by the mills at Taunton. It is sufficient 
for the present needs of the great Western Dock during the 











to its short supply of water; (2) the complication of | 


Between January | 
pril 15th, 1894, as many as thirty-eight tides had a | 
ess than 12ft. of water over the sill ; the longest | 


leaving half the depth of the water clear after four hours, and the 
| whole clear after ten hours, The water was sufficiently clear after 


| the second hour to read an ordinary newspaper through a thick- | 
Itis therefore submitted that the only way out of the | 


| ness of lin, 

| difficulty is to construct an impounding basin, in which the river 
water may deposit its mud before being passed into the canal. Sach 
a basin would be provided with proper scouring sluices, an inlet 
sluice from the river, and a movable weir communicating with the 

| canal, which would admit of the top water being drawn off as it 
became clear, 


tage the above water supplies, the maximum water level in the 
canal must be below the level of Cannington Weir. It has been 


fixed at 6in. below it, ata heieht of 38ft. above ship canal datum | 


(Fig. 2). This level possesses the advantage that the water surface 
is slightly below the 
ing loss of water by 
the river tidal water is based on observations extending over four 
months. During each period of spring tides, averaging thirty- 


during the following neap tides this water, supplemented by about 
an equal amount from Cannington Brook, is used for locking. 


Shipping usually comes up to entrance locks at high tide, so that | 


no water is used in locking in thirty-seven tides in every 100. As, 


however, a vessel may require locking up at low tide, the supply | 


of water has been estimated on the assumption of an equal daily 
expenditure for all tides, whether spring or neap. Assuming a 


range of 2ft, 6ir. to be allowed in the water level, the average | 





(10) Water level of the ship canal.—To utilise to the best advan- | 
—_ water level of the country, so prevent- | 
Itration, The calculation of the supply from | 28) 


seven in each 100, water is impounded, and after depositing its | 
mud, passed into the canal, the level of which is raised. Then | 


of the locks into the basin are leading-in jetties, These are 
strongly advocated, as experience in handling large ships has 
shown many accidents to occur from their want. The scouring of 
the basin is effected by the four large lock sluices, and also by 
three sluices placed between the tidal and water eupply basing, 
which serve to scour either basin in turn, These sluices are placed 
at different levels, so that the water may be used to the greatest 
advantage as it falls. The water of Cannington Brook would be 
led under the locks in a Yin. steel pipe, and the surplus would fall 
| into the canal over a weir. 

(14) Communication between canal and G.W.R. dock.—The locks 
from the canal to the Great Western dock would be similar, save 
| that the foundations are much lighter, and as the difference of 
head is only 4ft. at most, the gates would also be lighter. 
| (15) Ship canal dock (Fig. 6).—The dock is taken out to the fall 
depth, the bottom being the same level as the entrance Jocks sill ; 
ft. of concrete wall are provided (Fig. 7), also 400ft. of jetty in 
the full depth of water, and 500ft. of jetty in 12ft. of water, at 
which the small craft can moor, making a total of 1180ft. of quay. 
The ssction of the wall is shown in Fig. 7, together with its sta- 
bility diagrams, for earth alone—dock empty of water—and for 
earth and water combined—when the dock is filled. The angle of 
repes3 was taken as 35 deg. In estimating the stability for both 
ca3e3, the downward load of ths earth on the back steps of the 
— nos beea counted on; this amount is therefore to the 

ood, 

(16) Existing rights interfered with.—The only existing rights 
with which the proposed canal interferes are (1) the Chilton roads; 
(2) the Wembdon main drainage; and (3) the Manorway foot- 
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winter months, but for seven months in the year the water has to 
be pumped from the lower level of the Tone below the weirs, From 


particulars given by the engineer in charge of the pumping station | 


at Durston, it appears that 238,000 cubic feet of water are pumped 
in every twelve bours (Fig. 3). As wellas this a small amount of 
water is sometimes obtained during Sunday, when the mills are not 
working. This amount may be taken as averaging 28,000 cubic feet 
per twelve hours if distributed through the week. On being applied 
to, the manager of the Great Western Railway Company stated that 
the supply was short for their own use, and that they would be 
unable to entertain any proposition for supplying a new canal. 
(}) The Cannington Brook passes through the lands of Lord de 
Manby. His agent, Mr. Smith Spark, states that it supplies the 
stock on 3000 acres on its own side of the Parrett, and also the 
stock on 3000 acres on the north side, the water being carried 
under the river in a 9in. iron pipe. He adds that the whole of the 
water is sometimes used in this way. Usually the surplus water 
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escapes over a weir into the river Parrett. The level of this weir 
is 38°46 above ship canal datum, and 2°46 below the ordinary 
working level of the Great Western Dock. This surplus water 
through the greater part of the year amounts to a very large, but of 
course varying, quantity, and even in ordinary summer weather 
there is sti lalange quantity passing over the weir. Several obser- 
vations taken in the months of August and September, 1894, 
showed a minimum of not less than 208,000 cubic feet in twelve 
hours—nearly as much as the quantity pumped for the Great 
Western Dock, If this supply could be depended on through a 
dry season, it would be adequate for the uses of a well-designed 
set of locks, This, however, is unfortunately not the case, and it 
can therefore only be treated as an auxiliary, though very valuable, 
water supply. It therefore appears that the only source that could 
be depended on at all times of the year is the tidal water of the 
River Parrett, 

(9) Utilisation of river water.—Experiments were therefore made 
With a view of learning how long it took this water to deposit its 
mud. A slight variation was found in the quantity of suspended 
mud at different heights of the tide, the quality being slightly 
better just at high water. The worst samples, however, were 
dealt with in the experiment. The solid matter in suspen- 
sion in the water appeared to be of two degrees of fineness. 

® coarse, which was by far the larger in amount, settled 
almost at once, the whole being deposited before the water had 
stood one hour. The finer mud, of which there is much less, 
comes down more slowly, gradually falling from the very first, and 
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| supply per twelve hours for 232 consecutive tides would be 276,000 
cubic feet, and that from a maximum spring tide, 816,000 cubic 
feet. 

(11) Slope of canal banks,—The slopes adopted throughout are: 
In peat or sand unpitched, 5 to 1 ; in peat orsand, pitched, 2 tol ; 
| in clay, marl, or gravel, 2 to 1; unpitched near the bottom, 5to1 ; 

unpitched higher, 24 to 1; pitched, 1 to 1; rock, 1in 6 (Fig. 9). The 
left bank of the canal is pitched and finished, the right is carried 
up at the flatter slopes and unpitched, the water line being 
protected by two yards wide of fascines planted with osiers. With 
| one bank clear of pitching, the canal can be at any time dredged 
to a greater depth and width. 2 

(12) Design of entrance locks (Fig 4).—The entrance locks are two in 
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path. The footpath can be dealt with by a ferry. For the 
drainage a cast iron syphon pips has been designed, to be taken 
down vertical concrete shafts and then horizontally across under 
the canal. The swing bridge proposed will take a 24ft. clear road 
and a 6ft. path, and is calculated to carry a 20-ton engine, together 
with a close-packed crowd. It is of steel, and swings on a 25ft. 
diameter roller path, the clear waterway being 53ft. 

(17) Water supply basin (Fig. 8).—The water supply basin is of 
121,000 square feet area, situated at the north side of the locks. 
The water is admitted at the time of high water by a sluice of 20ft. 
span, which lifts 14ft. This ensures letting the water in quick'y, 








that the best advantage may be taken of the tide. The water, 
| after settliog, is drawn off into the canal by a sluice which falls, 
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the larger are level, and ata height of 15°5 above ship canal datum, 
and 5ft. below the present Great Western Dock sill. The walls and 
inverts are of 8 to 1 concrete, in which irregular blocks of stone 
are laid, and are somewhat massive. Above water level the walls 
are faced with blue brick, and they havea 2ft. by lft. fender of 
limestone at the water level. The gates are of greenheart, sheeted 
with pines, and the sluices, steel doors moun on free rollers, as 
manufactured by Messrs, Ransomes and Rapier, under the patent 
of Mr. F, G. M. Stoney, M.I.C.E, The culverts are carried along 
the whole length of the lock, and have several openings. This 
distributes the rush of water, and is of great use in scouring mud, 
the intakes being placed behind the gates, thus keeping the latter 
clear of mud. 

(13) Tidal basin.—Outside the locks is an ample tidal basin 650ft. 
long and 200ft. wide ; this also is provided with a single pair of 
gates at the river end (Fig. 5), These gates will be shut when the 
tide is level with the canal, or if a neap tide, at high water. In 
the latter case the shipping would be locked through in the 
ordinary way, thus saving ee Ra amount of water n to 
level up the whole basin, The locks are provided with a ax 4 of 
storm gates, facing outwards, for use on sp tides when the 
water is higher outside than in the canal, Running from the end 














number, one 45ft. by 300ft., and one 25ft. by 150ft. The sills of | 





and over the top of which the clear water is allowed to pass as 
required. The bottom of the basin is on a slope of 1 in 50, at the 
upper end of which runs a culvert, in the side of which is built a 
casting, pierced every foot with 3in. holes. The mud is swept 
down towards the inlet sluice, and thence to the river. There are 
also three culverts, 3ft. by 4ft., admitting water for scouring pur- 
poses along the side of the basin. All the scouring water can be 
supplied from the tidal basin or from the canal at such times as 
the supply of water from other sources permits. The mud 
deposited is of value for brick making, and would probably be 
removed for that purpose without having recourse to the 
scouring. 
ESTIMATE. 

(18) Price of land and wnaterials.—In estimating the cost of land 
the value of the low-lying fields in Cannington parish has been taken 
as £100 per acre, those in Chilton parish at £130, and those near 
Bridgwater at £200. Some similar land to that here estimated at 
£130 per acre has been cold within the last few months in Chilton 
parish at £116 anacre, The actual area covered by the waterway, 
docks, canal banks and approaches is 55°343 acres. Provision has 
been made for the purchase of 68°625 acres, the surplus of 13-283 





acres to be used for spoil ground. The greater part of the surplus 
is situated near the entrance locks, and will receive the bulk of the 
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; ’ 
excavation. A somewhat large area, 12°591 acres, has been| Item. Description. | Quantity levic. Cost. | Cost. | a little hand-pump on the left-hand side of the fire-box for feedin 
— the object being to keep the banks at a moderate height. | ——-—— } le ———~/-~—— | the boiler when standing. A curious feature, if Whishaw g 
is enables a much cheaper rate to be obtained from the con- Acres. |€ pe} £ * | relied upon, is the extraordinary number of spokes in the 
tractor, as the wear and tear on plant is less, and also, when the enannnie pare | 179 | there being ger pe in the driving wheels, and no less than 
spoil has been deposited to a uniform depth of eleven yards and} imber | Deep water wharf in dock — | " | twenty-four in each of the 4ft. carrying wheels, where twenty-tw 
soiled 3ft. on top, the corporation will be enabled to get a good| jetties | 29 cubic feet per f.ot 1» | and twelve would be used now. ‘They must have been " 
rent for the Ay instead of losing the capital, as is the case with x 400ft.run.. .. ..| leu ft inwards and outwards, even in the small wheels, to get in so man 
a high spoil bank. In estimating the cost of the undertaking, the | 1 26ft pile per 12ft. run ..| 100) iso It will be seen that the Premier chiefly differs in dimensions from the 
prices of work have been based on those of large canal and dock | Second — “y - ces Be Ajax in baving cylinders 14in, by 16in., instead of 14in. by 18in 
works recently finished, and at present in progress in England. a the boiler being Gin. lower in consequence of the smaller driving 
be Tidal basin jetty— 11101} 1008 wheel. It is somewhat remarkable that its peculiar type of sand. 
Estimate of Cost. | 14cubic feet per foot run| | wich frame should have been used continuously on the Great 
ees eee | Western from 1838 till the present time. Most of the first six. 
, | | | 1 81ft. pile per 5ft. run . 102) gis a 793 | coupled goods engines had it, but inside the wheels, 
Item. Description. | Quantity i, Cost. | Cost. j2 65} : To conan the _ of the old engines, Hawthorn’s soon added 
S te aa : , | | three more 6ft. singles, similar to the Sun class mentioned j 
Land WeEMBDON Paris#. | Acres. |€per| £ Wembdon | Wembdon drainage.— ’ oned in m 
|Ord. map numbers of parcels| yoo " drainage | Cast iron 4 3ft, witb | last letter. These were:—Comet, Aurora, and Hesperus, in 
| —444, 625. 442, 443, ? total) 67445 | 200 | 1289 | steel truripiors apd October and December, 1840, and January, 1841, respectively 
|320, 822, 318, 823, 816, 314 | brackets .. .. ..| 12 tons As part of the same order, which was signed by Mr. (, 
| 256, 315, 236, 287.. total 9°871 | 130 | 1282 | Concrete shafts. 8 to 1 40 cu.yde; £18 116 Saunders, the chairman, there were three goods engines, All were 
et | | Red brick arches, &c. 29 eu.ydr 18 0 | 156 sii delivered in 1840; they had 8ft. Gin. leading wheels, 5ft. coupled 
Ord. map numbers of parcels| | Pe he aay “** | driving and trailing wheels, and worked at 50 1b. preesure. ‘The 
69, 67, 68, 45, 42, 87 tetal} 67955 | 130 | 904 | Swing |Chilton-road swing bridge.— | whole six had cylinders 15in, by 18in., the maker’s numbers 
7B re eo oe co co oe --{ O°100 1100 | 16] Mine | cats” ee 316—321. Before the line opened to Reading, in March, 1840, the 
| WeEmMBDON Paris 8. | | Main girders ..4 very small goods traffic was worked by the paseenger engines, but 
|Ord. map numbers of parcel: | | 8 bearing ,, 47 it then became necessary to have a few goods engines, Practical 
—188, 186, 182, 132. 136 | Qcross ., .. 88 they were “ mixed traffic” engines, as third-class passe: y 
133, 184, 158, 116, 115, 9-,| | Flooring joists .. 9°? porn ee yp Mes py me re ks with bl ngers were 
7,85 2 .. .. tote] 17-567 | 100 | 1757 Floorirg plates ..29( tons ag tr aN eater achagm dt a fale it ior Nh cag at ol pe 
s | Rolle alates 5:31 (0°4 In 1841 Logridge and Co,, of Bedlington, supplied six 7ft 
CANNINGTON PARISH. canal gn? maga gl : 18 | 1620 singles of the standard Fire Fly type, and the usual 15in. by 18in- 
Ord. map numbers of parcel: | Cast iron—30 rollers.. 5°( £18 | 102 é e q The: , y ‘YP pies ag vin. by 18in, 
—188, 189, 190, 184,183 tota]| 27-627 | 100 | 2763) 8,011 Upper and lower | |. cylinders. Theze engines were: — Jupiter, Saturn, Mars, and 
| | roller paths ..15°S 238 : Lucifer, delivered in April, Jane, Jaly, and August, and Venus 
| Pig iron balance weight... 650 aul 262 and Mercury in October, The last two must not be confounded 
Excava- |Canal.— | cu yds. /s d. | Concrete—4 tu for floor'ng 55 cu yds £2 = 
tien | Soft, tipped direct .-| $7,000 | 1 0] 1850 Concrete—S tol piers . 2100 ae 18 0 on 
be ee py or 
beck, Shaken aud useo| castes ite | ws Wood paving (& sundries’1600_ ,, 3 6 33 Wer: 
airect for pitching . | 12,000 |1 6} 900 2 0| 160) 3.646 
— ee | sacied sd | me Total .. i 107,181 
Soft, transported -.| 128,000 | 1 3] 7&75 
Entrance locks and basine.— | 
Sott, tipped direct 1780:0 | 1 0} $30) 50,989 
ioe | LETTERS TO THE EDITOR. 
merit, Oe ie ; 
ici) One side, stone from exca-| sq yds. (Continued from page 434.) 
vation used... .. ./| 54900 (0 6 370 ae 
| Tidal basin 0. Siem --| 4,000 | 0 6 10 EARLY GREAT WESTERN LOCOMOTIVES. 
Vater i | i 5 | 
wie ccc echee Beet Sir,—Mr. D. H, Littlejobn in his letter, page 408, asks the very 
2 yards wide, one bank ..| 7,5C0 (2 0 750 1,760 | important question, ‘‘ How it was that when the Great Western 
Company sent to Chicago details and drawings of pein = 
Dak wo sear cu 9 a a 
cf rm 1 psc ge irene why those drawings could not be sent was that neither the draw- 
foot run of wall... ..| 4,088 |13 0) 2657 ings nor the engines ever existed. In the year 18921 received 
Coping aud fender course.) very special instructions to investigate the subject of ‘* locomotives 
limestune 6°5 c .lic| with large wheels,” and to specially report to the Chicago Kc- 
a anges gies “ ~s. ae jae ae what engines had been constructed, and what with the 8 faoters of the same names, which became known as 
Blue brick facin *"11108q. yde ; 35 3,010 ia x ‘ 2 L 5 Yenus 1 an ercury 1, as distinguished from Venus 2 
“ aia las In reply to communications, the drawing of the Hurricane was Mercury 2. One of these 8 footers, however, Venus, with its 
: 7 forwarded as the only 10ft. engine, and of the Thunderer as the | fejjows, .E lus and Apollo, was afterwards turned into tft. saddle- 
hier gore eda +p ee only geared engine io the a wrote it had no trace what- tanks, Neptune and Bacchus being altered like Vulcan. 
= pa sath mek tong a. — apy ee he nse oe — a on sie the Fire class, viz., Fire Ball and Fire King, 7ft., were also con- 
ina A ose 2,560 |13 9 | -1859 : en received instruc —, rom b it b Moth Di FPpoo: 4 verted to 6ft., and with the whole of the engines built as 6-footers, 
Cor crete—4 t> 1 lining of] inspect the drawings of the engines built by Mather, Dixon, and | became saddle-tanks. Besides those already mentioned of this 
culverts, &c. =... | 75 |\8 0] 68| Co. I found upon examination that the wheels of two of the | giz, Rothwell and Co., of Bolton-le-Moors, Lancashire, put six on 
Limestone —Sill, fender, cu. ft. | engines were 7ft. diameter, and of the other three engines, 8ft. | the line :—Meteor, in November, 1840, and Gazalle, Wolf, / bra, 
aud culvert stones 1909 |3 6 51 | No mention of 10ft. appeared in the books, specifi ons, and telope, and Giraffe between March and September, 1841. 
FE mao oma ances 500 | 4 0; 200 drawings. Then I bad to examine the Haigh Foundry informa-| From June to Dacember, Slaughter and Co., of Bristol. delivered 
sant Gadi naak okonce 0 12 6| 120 tion, I found that the firm only built two engines for the Great | another batch of 6ft. engines, viz., Javelin, Djerid, Yateghan, 
Blue brick — Facing and ‘be Western Railway, they were named Saake and Viper, and were | [ance, Assegai, Rocket, and Stiletto, and in June, 1842, Creese. 
coping .. .. .. ../408q yds| 6 6 13 | not geared up. The results of my investigations are fully con- | Their order also comprised two 7ft., Arrow and Dart, delivered 
Gates — Greenheart _hee!| j firmed by the drawings and details in the possession of the railway | July, 1841. All the 6ft. as saddle-tanks were at work so late as 
post, mitre post ang! | | company. The company has drawings, lists of names, and details | 1858; in fact, many much later. 
| — ota stone ol | of every engine that has ever run on the Great Western rails from | at cf the sixty engines of the Fire F ly class—sixty-two built, 
stunge and bole . sat. 5 2501 | 1625 1837 to 1895 ; but, of course, it is not likely to possess drawings | but two turned into 6ft.—Gooch considered the Fenton, Murray, 
Sluices—Two, steel doors, | d details of engines that never existed. and Jackson’s the best, and it was from them that he selected the 
cast frames, free rollers) Sft. x 4ft. | | 500} 4,336 Mr. Dean himself made it perfectly clear to Mr. Ackworth that Ixion as the champion for the broad-gauge during the trials carried 
| \ (the Hurricane was, when altered, known as Grasshopper and Ajax ; |\yut between London and Didcot in December, 1845. He took care 
ae) “nen visti | and a — —— _ serge tee 8 sree gap tema a —— t to be defeated, but was unable to show such superiority over 
Conerete—8 to 1 with rock| ‘16,105 [13 0 | 9012 — _ reagent a — ee es ck Vibe : sie the narrow gauge engine tested between York - a as 
Concrete—4 tol facing, &c} 1,060 /1g 0 | 960 | ply - hange j they had the Haith to compensate for the immense evil of the break of gauge. 
| Limestone— Fender, sill| cu. ft. ften called ‘‘geared” engines, because they © Haigh | these 7ft. engines were made with their cylinders thick enough to 
and culvert stones | 4,062 13 6 661 oundry Company's patent gear. = y bear boring out to 16in. if required, and long enough for a 20in. 
Hollow quoins --| 2,000 | 4 0 | 418 I am also glad to see that Mr. Littlejohn refers to the engines stroke, so that new covers and new cranks were all that was needed 
| Bathstone—Dam grooves) “ | : named North Star. In 1837 two engines were built of this name, | to turn them into 16 by 20 engines, and they were so converted. 
a. a 2, ced 2 6| 346 and I received instructions to obtain both drawings for the Chic The twelve Stephenson engines of the Star class, however, never 
| coping See a a 1. 20° a 198 Exhibition. I did so, and give the following particulars. In the | had their stroke lengthened, and r d 16 by 18, Before his 
| Lock gates — Greenheart| early part of the year 1837 Mr. Robert Stephenson himself | own engines were got to work, Gooch found the North Star the 
heel and mitre p-sts| | d ed and signed the drawing of the North Star, No. 150] most powerful and reliable machine on the line, It is said to have 
and ribs, pine sheet | in the books at Newcastle, The engine was built for an} conveyed 617 passengers, 9 road coaches on trucks, and 15 horses to 
steel nema Pre’ | | re line, and it ey. = yor Eso and Maidenhead, 224 miles, under an hour. The rolling stock was 
£ | | | ack, It was then alter or the tres’ ‘e ro ivallway, | extremely light at that date—1839—but the total weight would 
1 gate, 52ft. x 36ft. 1950) | and it is at Swindon to-day with the maker’s number— | come to at least 200 tons, There is no doubt that the engines 
2 ,, 52ft x25ft. 3250! 150—still upon it. In March, 1837, Mr. Robert Stephenson | rapidly advanced in efficiency under Gooch, and saved the broad 
1 ,, 30ft.x 90 | | designed and signed the drawings of two engines for Russia gauge from the bad reputation it was in no little danger of acquir- 
1 3, 30ft.x25ft. 680) | } —Nos, 163, 164, They were built, sent to Russia, and worked in | ing at one time, from the unskilful designing of some of its early 
1 ,, 380ft.x15ft. 340) 7120 | that country for over twenty-five years, No, 163 was named | engines W. B, PAey. 
oe es Sey ae | North Star in the Russian language. London, S.W., October 26th. 
+ | eo at. Chicago Exhibition they hed in the B and Q exhibit ee 
an ae 1860 | 20,575 | 168 “both drawings placed side by side, and both signed by Robert | _ Si,—I am pleased to hear that the City Library, Liver 
Stephenson in 1837, and I carefally examined the two. Mr. D, H. | diagrams of the early engines built in Lancashire for the Great 
Water | Water supply bosin.— Littlejohn asks how it came to pass that Sir Daniel Gooch signed Western and other railways, a few minutes’ examination of which 
supply | Scouring culvert, 370ft.—| cu. yds. | his name on the Russian engine drawing No. 163. But I go still would effect more than yards of letters, or any amount of 
basin | Concrete $tol .. ..| 301 15 0} 225 further, and ask why he signed either in the year 1880, seeing | 8buse. Iam also very pleased to see the diagram of the Ajax, 
Red brick lining, 2 rings * 5 baal ooted y ae o sh, the desicnt y f either? The 1838, and its 8ft. wheel—page 408—a copy of which I have had 
Scouring culvert from tidal ot be es See Sait aetna ©! sometime. Mr. J. Wilkinson has seen this illustration and informs 
in—Voncrete § to] 74 (15 0 55 details in the hands of the shipping company proved most con- “Pepa a Tae Ehes 2 ti 
Red brick lining, 2 rings 21} 0] 21 clusively that the North Star now at Swindon was conveyed to | me that it is a correct drawing of the Ajax in question. 
Piers and foundation for! America and back. before Mr. Sekon’s book appeared he informed me of the appear- 
inlet sluice—voncrete| | The lists and details sent to Chicago cleared up another import- | #0¢¢ of this interesting engine. It was this wheel that nearly 
BOL ve, 2 “+14, 240 [18 0} 156 ant matter of history. Many persons seem to be in error, and to | Upset Mr. Mansell’s celebrated patent for his carriage wheel, bat i 
— — = eer 4 4 10 | . think that the old 8ft, engines which ran till 1892 were the very | ¥9 — Ses tee not a retaining ring,” and Mr. Mansel 
Fiers and foundation for | same engines which were built in 1846. The Chicego authorities wat i e to f a abe pa’ —_ a 
outlet sluice — Con | ‘| specially wrote to ask if the Great Western was the same old| , *% 38 perfectly absurc for llr, sekon vo main’ eum 
crete 8tol .. -./L00cu yds}i3 0} 65) engine. The reply given was: ‘‘No.” The first Great Western Ajax driving wheel was 10ft., when letters, builders’ books, draw 
Blue brick facing :. |.|18 sq. yds.| 6 6 | 6 | built at Swindon April, 1846, was condemned and scrapped 1870, An ings, and many other records exhibited at Chicago Exhibition, and 
Sluice — One steel inlet) | | . G We : built at Saindon May, 1888 til] | the diagrams and lists in the hands of the general manager at 
sluice a, | | ier te a reat Western built at Swindon May, , ran ti Peitarion, chow clhorete. 
> ift 14fc | | ’ * p s . 
Guam outlet on| | = Tais fact shows how extremely careful one has to be to obtain| ,.Mr. Sekon should have carefally content ot weet oe 
free rollers, 10ft. x 8ft.,| the correct history, but it is satisfactory to know that no company diagrams, &c., before compiling his book. Does he kao h 
= epee | 300 | in the kingdom has a more complete and correct record of its | these diagrams do not support his theories! If he does perhaps 
| Casting in side of scouring early engines than the Great Western. that is why he will not consult them. Farther, Mr. Sekon does 
culvert ++ oe «| I4tons | £7 | 98} 2,587 an October 28th CLEMENT E, STRETTON not, and I suppose cannot, give your readers the builder’s number 
alii re ee ? * | of his own Ajax ; he does not quote any trustworthy authority in 
wink ei iBork deiklonst aNestere: Madd | | | support of his own ideas; he does not give your readers the 
CwR |. phase: — cig: Sir,—The driving wheel of the Ajax, a section of which Mr, | names or the maker's numbers of those mysterious Haigh geared 
dock | Walls and invert, 8 to 1) cu yds. Stretton sends to your issue of yesterday, isa remarkably interest- | en ines. Me ‘ Me 
corcrete .. .. ..| 9,400 18 0| 6110 ing piccs of mechanical engineering. It combines continuous r. Littlejohn has asked a legitimate question, ‘‘ Who was 
Limestone—Sills and fen- cu ft. support with an admirable system of tire-fastening, and its great} ‘W. L, W.’?” Whatdid he know? Will Mr. G. A. Sekon inform 
| a A . ¢) strength is proved by the removal of the Wellington statue. To| us how it was that the drawings of the Great Western Company § 
| p ea ABs 1.00 | 4 0} 200 | carry a load estimated at 60 tons, upon four wheels over common | North Star—No, 150 in Stephenson’s books, and the one sent to 
| case See preven 1070 |2 6| 136] roads, requires good workmanship, even though the speed is only | America and ante hat the Deaton See 2 aga gtoet 
| Lock gates—Greenheart ) | | that of brewers’ dray horses. in Stephenson’s books—have been pla side by side, bar 
neel and mitre posts | |40ft. x 26ft 800 | As the sizs of the driving wheels of another of the first broad | they were entirely different drawings of entirely different engines, 
and ribs, pine sheet- / |40ft. x 24ft 740 | gauge engines by Mather, Dixon and Co., viz., the Premier, has | both designed by Robert Stephenson, and both signed 
Sh ins _ ew — | been stated as 6ft., I cond you a print of the maker’s drawings of | Stephenson.” The issue of THE ENGINEER, May 27th, 1892, mi 
1 er ~— ml —_— it, showing plainly that it was 7ft. The same applies to its fellow, this clear, » ted in the “History of 
ec | fd ss0| 9,179 | the Ariel, A very fine engraving of one of them may be foundin| With reference to the Premier, illustrated in the i 
Whishaw’s ‘' Railways of Great Britain and Ireland,” 1842, showing ' the Great Western Railway,” by Mr. Sekon, with 7ft. wheels, 
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author states that the driving wheels are 6ft., and that it was con- 
stracted by Messrs. S1arp, Stewart, and C>., then Sharp, Roberts, 
and 0». Now, the books of Messrs, Mather, Dixon, and Co. show TELEGRAPH POST ARM SHAPING MACHINE 


P-emier wa3 constructed by them in 1838, and had 
7ft, driving wheels, and was one of the fize «engines thay built for 
the Geat Western Railway Company. It is indeed strange that 
Messra. Sharp eay that they did not build this engine, and Mosera, 
Mather, Dixon’s books prove this, The ay conclusion is 
that Mr. Sekon is wrong again, Mr. Sekon tad better look into 
this matter, and in the next edition of his book correct this state- 
ment, among others he has made, H, GREENLY, 
London, W., Oztober 30<h, 


that the 


§ir,—While your numerous correspondents are fighting among 
themselves as to the diameter of certain driv.ng wheels, they seem 
to me to be entirely Nay cess, te points of real interest about 
the early engines of the Great Western Railway, and, indeed, of 
many other railways. Why is it that neither Mr. Stretton, Mr. 
Paley, Mr. Littlejohn, nor anyone else, has a word to say about the 
details of construction of the engines which they seem to know all 
about! It is these details that are of interest, not the size of a 
driviog wheel, 

Woy, for example, can they not tell us how many of these 
engines had sandwich frames, oak between two iron flitches / 
They sem to forget how important the frame question is, On it 
turns the difference between the Amorican and the E iglish engine 
The bar frame originated with Bary, the sandwich frame with 
Stephenson. Oat of the sandwich frame grew up the modera 
plate frame. Can any of your readers tell us who used it first? It 
was not first used on the Great Western, for the sandwich was 
there until the other day. There seems to be reason t» believe 
that it endured there because it was very good, and the broad 
gauge gave plenty of room. Who first split the sandwich frame in 
two, took out the oak, and put one flitch inside and the other out- 
side the driving wheel, as still done on some continental lines ? 
Who first cast two cylinders in one casting! I could add many 
questions, bat it would perhaps be useless to try to get your 
correspondents away from the huat afcer two pairs of 10ft, wheels 
that never existed. 

Speaking of sandwich frames, I would |:ke to direct attention to 
some very good tank engines built to the 5ft. 3in. gauge by 
Siarp Bros. and Co,, Atlas Ironworks, Manchester, for the Dablin 
and Drogheda Railway about 1849 or 1850. These engines had no 
brakes of any kind, and used to be secured in sidings by a scotch 
under the wheels. They carried only 75lb. pressure—at least, 
that is whxt the eafety valve spring balances were loaded to. There 
wero no steam preseure gauges in those days. There was a very 
fine outside-cylinder engine, the McNeil, so called after Sir John 
McNeil, the engineer of the line, which was at the time the only 
outside cylinder for the 5ft. 3in. gauge in Ireland, It was built, I 
think, by Grendon, of Dundalk. I shou'd like to get some particu- 
lars of these Irish engines, which I saw much of when a boy. Can 
Me. Stcetton or Mr. Littlejohn help me ! SEXTUS. 

Westminster, October 29th. 





METROPOLITAN WATER SUPPLY, 


Sir,—In an editorial article on the above, in your issue of the 
25th inst., the mid-Wales scheme, now under the consideration of 
the London County Council, is spoken of as Mr. Binnie’s scheme, 
This, however, is a misapprehension, and we ask to be allowed to 
correct it in your columns, 

Briefly speaking, the project is wholly ours, having been de- 
signed and worked out by as, and recommended by Mr, Binnie 
for adoption, The scheme for utilising the head waters of the 
rivers Usk and Wye was first brought before the London County 
Council by us in a pamphlet, with maps attached, in January, 1891, 
and this mepey led to Mr. Binnie being directed to make an 
examination of the district in the summer of that year. 

The Birmingham Corporation, however, having obtained powers 
to appropriate the E'an and Claerwen—included in our original 
project—for the supply of that city, necessitated the alteration 
of the scheme, and in July, 1892, we laid a revised one before the 
London County Council in a pamphlet with map attached, a copy 
of which we send you. An inspection of this map, and compari- 
son with that accompanying Mr. Binnie’s report, will show that 
with the exception of the small variations by Mr, Binnie, and 
referred to in a note on our map, the scheme now before the 
London County Council is identical with that put forward by us. 

Ordaoance maps showing the whole echeme, and the positions of 
the various works comprised in it, with sections of the main 
aqueducts to London and estimates of costs, were handed by us 
to Mr, Binnie on May 7th, 1892, and his report on the matter 
recommending the project was made immediately afterwards, and 
ordered to be printed by the Water Committee on the following 
8th of June, 

Since that date we have farnished many other maps and papers 
bearing on the question. 

Mr. Binnie appears to have been instructed to make a report on 
the sources other than the Thames and La available for metro- 
politan supply, and therefore made it in his own name, which 
poeny has caused this confusion as to the authorship of the 
scheme, 

Tae L'angorse Like reservoir—this being the key of the whole 
project, without which the waters of the river Usk district, to the 
suitability of which we also first drew attention, could not be 
utilised, and from which nearly one-half of the new supply would 
be derived—was projected by us in the year 1884, since which date 
we have been constantly occupied in completing and working out 
the details of this mid-Wales scheme ; and whatever may be its 
merits or demerits, we claim the sole authorship of the projact. 

d ; HassaARD AND TYRRELL MM, Inst. C.E. 

Westminster Chambers, 1, Victoria-strest, S.W., Ostober 28th. 





IMPROVED LIGHTS FOR THE RESCUE OF THE DROWNING. 


Sik,—Daring night or fogs, for the rescue of the drowning, and 
those threatened with shipwreck, our Board of Trade, and similar 
bodies abroad, use the so-called ‘‘illuminating” light, which is about 
30in, long, a trifle over 2hin, in diameter, and averages about 14 Ib. 
in weight. This illuminating light consists of a cylindrical case of 
sheet iron in ten segments, each segment joined to and overlapping 
the one beneath it. In practice, the illuminating light is 
suspended from a tripod, and rapidly ignited by means of a port- 
= aa burns from below upwards, and lasts for about twenty 

nutes, 

Those familiar with the rescue of the drowning by means of the 

80-called life-saving rocket, and the Cliff ladder apparatus, know 
that these lights admit of much all-round improvement, In the 
rescue of the drowning it is imperative that the light should be 
instantaneous, intense, steady, and burn with a silent flame, as 
noise would prevent the coastguards and other rescuers from 
hearing the words of command. Further, the illuminant, when 
once ignited, should continue burning automatically for several 
consecutive hours, as the rescuers have not aminute to devote to 
the lights, The illuminant should be able to burn uninterruptedly 
in the open air, even during phenonemal hurricanes, as it is chiefly 
in violent gales blowing from the sea towards the shore that these 
rescues are ¢ ffected, 
P Our present cliff ladder apparatus is carried in a cumbrous cart 
ine by hand power, and therefore it is imperative that the 
Maminant should weigh as little as possible, and occupy as little 
clint 4s practicable, When it is recollected that these rocket and 
cliff ladder appliances are worked only by‘a few coastguards, often 
pes | miles away from other persons, it is evident that compli- 
ba bulky, or heavy machinery would be here unsuitable, 

— gratefully receive and acknowledge information on this 
Subject if kindly sent to my residence, or by your courtesy, in the 
columns of your journal, J, LAWRENCE-HAMILTON, M.R.C.S. 

30, Sussex-square, Brighton, October 26th, 
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TELEGRAPH POST SHAPING MACHINE. 





THE engraving represents an ingenious machine for shaping | 


and boring telegraph or telephone post arms, which vary in 
length from 2ft. to 8ft., and also in width and thickness from 
2hin. equare to 3hin, by 3in. The machine consists of a main 
frame, carrying eight vertical boring spindles ; one horizontal 
ditto ; and two special chamfering cutter-heads. The oak arm 
to be worked is cramped on a suitable slide, and with a lever 
arrangement is worked past the chamfering cutter-heads, 
thus doing both the ends at the same time, the centre hole 
also being bored; then, by working a lever which actuates 
an ingenious friction arrangement, the chamfering cutter- 
heads are worked towards each other within a certain distance, 
then back again; the vertical spindles are then actuated by 
a foot-lever and eight vertical holes bored at one time; the 
operation is now complete. 

All the arrangements have been designed and everything 
made so that an unskilled man can work the machine with 
the aid of a lad to hand to him and take away the arms 
before and after treatment. The machine is practically self- 
contained, the horizontal and chamfering spindles being driven 
from @ countershaft fixed overhead and contained by the 
machine, the eight vertical spindles being driven by a counter- 
shaft fixed on the floor a suitable distance behind the machine. 

This special machine is now working in the large saw mills 
of Mr. Thos, A. Aspden, Blackburn, who has recently secured 
contracts for many thousands of these post arms from the 
telephone and telegraph authorities, and he has found it one 
of the most labour-saving machines ever produced, as finished 
arms can be produced at from four to eight per minute, 
according to size, thus effecting an enormous saving over 
hand-labour, by which these processes have hitherto been 
done. A number of arms are shown on the floor in front of 
machine ready chamfered and bored, also one is shown in the 
machine. Messrs. Pi2kles and Son also supplied special ma- 
chinery for sawing, cross-cutting, and planing these oak arms. 








HARBOURS AND WATERWAYS. 


The Mersey.—Notwithstanding the competition of the 
Manchester Ship Canal and of Southampton, the reduction 
of rates, and general depression of trade, the revenue of the 
Docks and Harbour Board shows an increase of £26,000 on 
the last year, and an increase compared with 1893, when the 
Ship Oanal was opened, of nearly £60,000. Last year’s 
income was over £1,400,000, and after paying for the dredging 
of the bar and the improvements now going on, there is a 
surplus of £200,000. The engineer’s report states that the 
Canada 100ft. lock is practically —, and that the 
Canada Dock is fast approaching towards completion ; also 
that the 90ft. passage between the Canada and Huskisson 
Dock is nearly finished, the northern pair of gates being 
already in position. When these works are complete there 
will be provision for berthing merchant vessels of larger size 
than have yet been built. The timber jetty running out 
from the south entrance of Prince’s half-tide dock to the face 
line of the landing stage is being proceeded with, the founda- 
tions in the lock hindering the progress. It is expected that 
when this is complete it will do much to relieve the con- 
gested state existing during the summer season. The new 
railway station at the pier, and the connection with the 
main railway lines, was opened some months ago, and the 
river dredged sufficiently to allow of the Atlantic liners 
coming alongside the pier, so that the passengers can now go 
direct from the steamers to the railway carriages. Last 
month the second large screw pump dredger was launched 
at the works of the Barrow Shipbuilding Company. The 
report states that the total quantity of sand removed from 
the bar has been 10,282,800 tons, and that there is a depth at 
low water over where the bar used to be of 23ft., over a width 
of 1500ft. 

Llanelly.—The Harbour Board have determined to proceed 
with the construction of a new dock on the site of the scouring 
reservoir, and parliamentary powers are to be obtained for 
raising £100,000 for the purpose. Sir A. Rendel has been 
retained as consulting engineer. This action of the town 
authorities has spurred the Great Western Railway Company 
into action with respect to their dock, the gates of which are 
only 31ft. wide, and the depth on the sill only sufficient for 
vessels ¢ 117ft, draught. Plans and estimates have been pre- 


| vessels trading to this port carry the British flag. 


p3red for a pair of new gates lower down the charrc’, the 
cost of the alteration being put at £50,000. 

Leeds and Liverpool Canal.—At the haif-yearly meet ng of 
this company the chairman stated that the record of canal 
operations throughout the country during the first half of the 
year had been one of unparalleled misfortune and loss in con- 
sequence of the long-continued and severe frost. The 
navigation was impeded from the beginning of January until 
the end of February. In many places the ice was 13in. 
thick. Ice breaking had cost £2300, and with the other 
expenses and loss of revenue the net loss amounted to 
£14,458. The loss from the reduced tolls due to the influence 
of the Board of Trade had been £1850. On this the chairman 
remarked, ‘‘ We can only regard this loss as an unjustifiable 
confiscation of the fair income of the proprietors. ‘The result 
is that some of the improvements which were intended to 
be carried out have to be abandoned or indefinitely post- 
poned.” The net revenue is not sufficient to pay a dividend 
of 1 per cent, 

The traffic on the canal amounted to over 2,000,000 tons a 
year. Within the last few years the company has spent 
£43,000 in new warehouses and buildings, in the reconstruc- 
tion of the canal £110,000, and in reservoirs and water supply 
£150,000. The improvements in the canal consist of deepen- 
ing the waterway between Liverpool and Wigan, and building 
retaining walls on each side. By this means a depth of 
water of 54ft. is maintained from bank to bank, and the 
waterway widened; the sectional area being increased from 
149 to 220 square feet, an increase of 50 per cent. Three 
boats can now pass abreast, and two boats can carry the 
same amount of cargo as formerly had to be conveyed in 
three. This walling is costing about £4000 a mile; ten 
miles being done in the course of & year. 

Vera Cruz is one of the principal ports of Mexico, and over 
50 per cent. of the Customs duties of the Republic are col- 
lected here. It is in communication with the capital by the 
most direct and shortest route, and no other port can com- 
pete with it in through freight. Vessels of 21ft. draught call 
periodically at Vera Cruz, and on occasions up to as deep as 
24ft. Some years since extensive improvements were com- 
menced and a large sum of money expended, the funds being 
provided by a duty of 2 per cent. on imports, amounting to 
£50,000 a year. Little progress was, however, made, the 
breakwater in process of construction for the protection of the 
bay from the north, which was considerably injured by 
storms, being left in a ruinous and incomplete state. 
Recently a fresh contract has been entered into, and Messrs. 
Pearson and Son have undertaken to have the works com- 
pleted in five years. The north sea wall is to be completed 
in 24 years. The other works include the construction of a 
breakwater, quays, and jatties, and deepening the harbour. 
When completed appliances will be provided for the working 
of ten of the largest ocean-going steamers at the same time. 

Charleston.—The works for improving this harbour in 
South Carolina, which have been in progress for some time, 


| are giving very satisfactory results, The entrance was formerly 


obstructed by a sand bar, over some parts of which it was 
possible to walk at low ebb. There were four channels across 
this bar, the deepest having at high tide 17ft. Charleston itself 
is about seven miles*from the sea, with twelve square miles of 
water in front of the city, having depths varying from 4Oft. 
to 60ft. Oa each side of the port there is about 24 miles of 


| water frontage, with railways for delivering cotton and other 


Most of the foreign steam 
In 1878 
Congress made the first vote for the improvement of the 
channel, and the system of jetty dock which has since. been 
carried out was then commenced. The training consists of 
two parallel walls of stone, which have concentrated the 
energy of the current in one channel. Before the works 
' commenced there was an interval of about three miles 
between the 21ft. depth outside the bar and that inside; at 
| the present time the distance is reduced to a little over half 
a mile, and there is a safe channel of 17ft. at low water and 
22ft. at high water, from the city to the sea, over a width of 
300 yards. 
Galveston.—At this port also the jetties which are in 
course of construction are having a very beneficial effect on 
| the bar, which is fast disappearing, there being now a clear 
| channel over the bar of 18ft. at mean low water and 1Sin, 
| more at high water. With the present depth it is estimated 
| that over 90 per cent. of the vessels visiting the port will be 
| able to load complete cargoes at the wharves. hen these 


cargoes direct to the ship’s side. 
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works were commenced in 1888 there were only 12ft. on the 
outer and 13ft. on the innerbar. The South Jetty has been 
carried out for 32,000ft., and the North Jetty for 17,500ft., 
leaving 22,000ft. yet to complete. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 
Electric drill,—Seven of the Maxim electric percussion rock 
drills in use in a stone quarry have cut 11,886ft. in 1481 working 
hours, or an average of 80ft. in ten hours. The holes were in. 
and ldin. diameter and 2ft. to 7ft. deep. Oae drill made 32,397ft. 
of 2hin. holes in two years, The rock was a hard fibre and gray 
limestone, full of seams, and the output for the electric drills was 
340,000 tons in 1893, and 408,000 tons in 1894. The temperature 
in the quarry varied from 10 deg. below to 110 above 0 deg. Fah. 
The generator was some distance from the quarry, the conducting 
wires being sometimes nearly a mile long. To the main conductor are 
attached feeder wires, carried by portable poles to any part of the 
150 acres of quarry, the feeders being 100ft. long. As the area is 
£0 extensive, the workings in some places 60ft. deep, and the range 
of temperatare very considerable, the electric dri!ls are more satis- 
factory than air or steam drills, A solid steel plunger is surrounded 
by two coils of wire placed end to end, which form a continuous 
cylinder in which the plunger works. The electric current 
energises these coils alternately, so that the plupger—and its drill 
rod attachment—are given a reciprocating movement. The coils are 
of bare copper wire of square section, insulated with mica ¢s the coil 
is wound, no other insulating material being used. The dynamo runs 
at the lowspeed of about 375 revolutions per minute, and each revolu- 
tion produces one complete stroke of the drill, The preseure of the 
current is cnly 140 volts. In the larger drills the maximum strokes 
ie 8in., and the feed is 22n. Theplunger weighs 721b., and the 
case is 7}in. diameter and 4ft. long. Tae total weight is 450 lb., 
or 6301b. with the tripod. Thecurrent is 45 ampéres and 135 volts 
atthe drill. The small machine weighs only 210 lb. complete. 

Electric pumps for waterworks.—Tae use of electri pumps for 
small waterworks plants is growing in favour, and these pumps are 
specially adaptable under conditions prevailing in this country, 
where few towns have not an electric lighting plant or are not 
negotiating for such plant. At Monroe, oe where the supply is 
taken from a river having considerable rise and fal’, the electric 
motor and Gould triplex pumps are mounted ona car 28ft. long, 
running on an incline railway 500ft. long, supported on piles, The 
suction pipe projec‘s over the end of the car. The car is hanled 
to any desired position by a hand winch and wire cable. The 
poe delivers 400 gallons per minute, and is driven by spur gears 

y a slow-speed Westinghouse motor of 15-horse power. The dis- 
charge pipe on the incline has twenty flanged heads, to either of 
which the pump may be connected. The current is furnished by 
the 50-horse power generator, 500 volt capacity, at the electric 
light station. In San Antonio there are three triplex —— each 
driven by a 30-horse power motor taking a current of volts 
from the electric light lines, and this plant has a pumping capacity 
of 2,250,000 gallon: in twenty-four hours. At Genandaigus two 
pumps at the lake are driven by a current from a generator in the 
town, 34 miles distant. At Dakalf, Ill., two 10in. by 12in. triplex 
pumps are driven by two direct-connected electric motors, taking 
a current of 200 to 250 volts, and developing 30 to 60-horse power. 
The total lift here is 130ft., and the efficiency of the plant during 
recent tests was from 65 to 78 per cent. These plants are very 
economical, as the pumps are shut off when not needed, and there 
is no continuous consumption of coal, &c., asin a steam plant. 
Electric pumping plants are also adapted for special high-level 
auxiliary service, for local supply distant from the main pumps, 
and for irrigation work. 

Cableways for loggings.—For the convenient handling of logs cut 
in the forast, and transporting them to a logging railway or stream, 
electric and steam cableways are being extensively used. In the 
Lamb system a fixed cable is conmalt by brackets attached to 
standing trees, and on this ran carriers or travellers, moved by an 
endless rope driven by a reversible steam engine. From the 
carriers are suspended blocks and grips which hold thelog. Usually 
the 108 is held near its front end, the free end trailing on the ground, 
and thus easily jamping over obstructions, brush, kc. By means 
of a lateral hauling device, logs can be drawn in from a distance of 
500it. on either side of the carrying cable at any point. In the 
Lamb electric system there are two fixed ropes, one above the 
other, and the carrier has wheels running on both ropes, The 
current passes from the generating plant through the upper cable, 
through the motor on the carrier, and returns through the lower 
cable. The carrisr is controlled by a man riding uponit. The 
speed is aboutsix milesan hour. The cost forequipment and erection 
complete is about 7400 dols. per mile for the steam, and 6200 dols, 
p2r mile for the electric system. In the electric system a circular 
line can be built, upon which the motors run continuously in one 
direction, each motor hauling two or three trailing carriers. The 
lower and smaller fixed cable makes two or three turns round a 
grooved drum on the motor, so that the motor does not rely upon 
the traction due to its weight, and in this way the steep grades in 
ascending the cable at the supporting brackets are easily sur- 
egg The steam lines ay exceed 1500ft. to 2500ft. in 
C) . 

Electric railway for freight.—From Newburgh, on the Hudson 
River, there is an electric railway extending twelve miles through 
a fruit and farming country, which is one of the districts supply- 
ing New York with milk. At the inland end of the line is a 
small manufacturing town on a branch of a main railway, but since 
the opening of the electric railway most of the freight has gone 
by it to Newburgh, and thencs by steamer to New York. This 
route has much lower freight rates than the steam railway, and 
now carries the raw material, manufactured articles, farm produce, 
milk and butter, condensed milk from a factory, grapes, and 
general supplies. The track is laid partly along the highway and 
partly on independent property, and it runs near several large 
farms which load their hay and straw in bales directly on to the 
electric cars, saving the long drive to the railway, and also saving 
23, to 4s, of the freight charges. The operating expenses are about 
40 per cent. of the gross recsipte. There are three box freight 
cars, fitted with motors and carrying 8 to 12 tons of freight, At 
Newburgh the tracks run alongside the steamboat, and these 
boats are usually out of service only about one month during the 
winter, When they are out of service the freight goes by one 
or other of the two main railways to New York. In one week 
this summer, the road carried 75 tons of grapes, the rate for 
which was 13 cents—64d.—for 100lb. Most of the freight is 
through freight, and is delivered at a freight shed at the terminus 
of the road, but lozal freight is also taken, the line passing down 
the principal business street of the town. The freight trains run 
every hour, and there is no interference with the passenger cars. 

The depth of canals —There is a growing interest evident in the 
question of enlarging the Erie Canal and constructing new lines of 
inland navigation, more especially for connecting the Atlantic 
with the Great Lakes. Oae of the recent contributions to the dis- 
cussion on these subjects is a paper by Mr. T. C. Clarke on the effect 
of depth of artificial waterways upon the traffic. To ascertain the 
cost of ee batween Chicago and New York, by way of 
the Great Lakes and Erie Canal, these data are necessary :—(1) The 
number of trips which steamera and barges can make during the 
season of navigation ; (2) the annual cost of operating and main- 
taining large steamers and steam-towed barges; (3) the receipts 
per trip, which must be equal to the amount of the annual ex- 
penses divided by the number of trips, to prevent loss. It is 
assumed that the receipts per trip will be equally divided between 
the receipts from grain going east and merchandise going west, 
The new steamer Victory is taken as a type of the freight steamers on 





cargo of 4000 net tons at 14ft, draught, 5000 tons at 16ft., 6000 
tons at 18ft., and 7000 tons at 20ft. Her economical rate of speed 
on the lakes, in deep water, is 13 miles an hour. Half an hour 
is assumed to be the time required for lockages in a ship canal, 
and the same for a fieet of barges. Thirteen days is estimated as 
the time of detention in port in all cases. From these data the 
author draws the following conclusions as to the cost of transporta- 
tion from Chicago to New York under the conditions mentioned :— 
(1) Erie Canal deepened to 18ft. to admit steamers carrying 5000 
tons on 16ft. draught; 5 cents per bushel. (2) Erie Canal 
deepened to 25ft., to admit steamers of 7000 tons burden; 
3°22 cents per bushel. (3) Erie Canal as it now exists ; 4°73 cents 
per bushel. (4) Erie Canal deepened to Yft., and used by 
fleets of one tug and five 1500-ton steel barges loaded to 
74ft. draught; 4°4 cents per bashel, including transhipment 
at Baffalo. (5) The detailed estimates show that one of the 
heaviest charges in the third and fourth cases is the item of 
1°15 cents per bushel at Buffalo for transhipment of cargoes. If 
the Erie Canal were deepened to 9ft. and its few short locks were 
ae’, it would be possible to navigate the canal with flsets 
made up of four steel barges 180ft. long, 17°2ft. beam, and loaded 
to a draught. They could be towed from Chicago to New 
York, and would carry a cargo of 2400 tons, or 80, bushels, 
The cost of transportation in this case would be 24 cents a bushel. 
It is claimed that these figures indicate that a ship canal ought to 
be not less than 25ft. deep if it be intended to pass large lake 
vessels, and that a slight enlargement of the Erie Canal may 
allow fisets of steel barges to run from New York to Chicago, 
transporting freight at less rates than large lake vessels could in a 
25ft. canal, even were it used free from tolls. In August last a 
flost of six steel canal boats left Lorain, O., loaded with steel rails, 
and reached New York in fifteen days, going by Lake Erie to 
Baffalo, the Erie Canal to Albany, and the Hudson River to New 
York, The spsed in open water wassix miles per hour. All the 
boats were 98ft. long, 18ft. beam, 10ft. deep from deck to keel, 
and had a loaded draught of 6ft., and each had a capacity for 250 
tons of freight. One of the six was fitted with a screw driven by 
a compound engine cf 120-horse power. The cost of transporting 
was much lower than if the rails had been transhipped from 
steamers to canal boats at Buffalo. Two more flaets of the same 
kind are to be built. 

Paving brick.—The ase of specially burnt brick for street 
paving has been common for some years in several of the smaller 
cities, and has been attended with such success that the large 
cities, such as New York and Brooklyn, are beginning to try this 
material, which gives a smooth and durable surface which is not 
slippery, and is much less peo 4 than granite blocks, One of the 
large vitrified paving brick works in the east is near Pheenixville, 
Pa. From a quarry behind the works shale is broken down by 
blasting and pickaxe, and the débris is hauled to the mill in wagons, 
It is first passed through a crusher, which thoroughly pulverises it, 
the powdered shale being then carried by a bucket conveyor to tho 
screens, The screened powder then goes to the pug mill, where it 
is mixed with water, and becomes a pssty mass, which then passes 
into a machine that shapes the plastic mass into a continuous line, 
whose section is the sizo desired for the bricks. As this line passes 
along it reaches the knives that cut it into proper lengths, and the 
bricks, now cut into proper lengths, pass along on an endless belt, 
from which two boys feed them into the two presses. By this 
process the bricks are compressed under powerfal machinery, and 
made ready for the ‘‘tracks” in the drying-house, As they come 
from the presses, boys receive them and place them upon small 
cars, which are run into thedrying-house. The bottom of this drying- 
house is a network of steam pipes measuring about 20,000ft. 
Steam is forced through the pipes, heating the drying-hous> to 
season and dry the bricks ready for the kilns. The bricks are kept 
in the drying-houss about forty-eight hours, when they are ready 
to be burned. The moisture from the bricks driven off by the 
heat is carried off by a system of stacks or chimneys. From the 
drying-house the bricks are removed to four Eadaly down-draught 
brick kilns, To build these four kilns it took one million bricks, 
one-fourth of which are fire-bricks, By the Eudaly process the 
heat, instead of aszending, is driven down through the bricks, The 
heat, by this method, is more evenly distributed, and the vitrifying 
process is more thorough. The heat is so intense that all the con- 
stituent particles in the bricks are fused into a solid conglomerate, 
rendering them harder, more durable, and non-absorbent. It 
takes from eeven to nine days to burna kiln of vitrified bricks, At 
the expiration of that time the kiln is opened, and the bricks are 
ready for shipment. The daily capacity of the works is 30,000 
bricks, or 10,000,000 bricks por year. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


On ’Change to-day the demand for steam coal was good, and 
prices were consequently firm. There were evident signs of 
improvement in the house coal trade. The price of tin-plates was 
firm at last quotations. The coal shipments have not reached the 
very large quantity of 88,000 tons despatched last week, owing to 
the stoppage of several large collieries in the county by reason of 
the men being on strike. The improvement in the working of the 
Easton Valley collieries referred to in our last week’s report has 
been maintained. Coal stems are well filled and a large amount of 
tonnage expected. As usual, the amount of iron ore received was 
great, and several more cargoes are due, The ship repairing trade 
has been exceptionally brisk, nearly all the dry docks in the port 
having been occupied. 

Prices ruling on’Change to-day were as follows:—Coal: Beststeam, 
8s, 3d. to8s. 9d. ; seconds, 7s, 9d, to8s.; best house coal, 10s, to 10s, 6d. ; 
dock screening, 5s. ; colliery smail, 4s. 6d.; smiths’ coal, 6s, 6d.; 
patent fuel, 10s. 6d. Pig iron: Scotch warrants, 463, 9d.; hema- 
tite warrants, 47s. 64., f.0.b, Cumberland. Middlesbrough, No. 3, 
383. ld. prompt; Middlesbrough hematite, 463. Iron ore: 
Rubio, 11s, 9d. to 12s.; Tafna, 11s. 6d. Steel rails, heavy sections, 
£4 10s. ; light sections, £5. Tin-plate bars, £4 7s. 6d. to £4 10s. ; 
Siemenstin-plate bars, best, £4 10s. to £4 12s, 6d., alldelivered inthe 
district, cash less 24 per cent. Tin-plates: Bessemer steel coke, 
103. 3d. to 10s, 63.; Siemens coke finish, 103, 6d. to 103, 9d.; ternes, 
per double box, 28 by 20 c., 203 to 22:, Pitwood, 163, 6d. to 
163, 9d. Freights firm, 


THE 








AMERICAN NOTES. 


. (From our own Correspondent.) 
New York, October 24th. 
EsTIMATES made in railroad and steel rail circles in this city for 
1896 place the probable distribution at from 1,500,000 tons to 
2,000,600 tons, e@ amount of projected mileage is greater than 
at any time since the speculative era following the construction of 
the transcontinental lines. Several forces are converging to the 
revival of railroad building on a large scale. The foreign investors 
are about ready to push some projects they have had before them 
for a year past, The price of Lake ores is high, and probably will 
not decline. Nodropin coke is probable, Steel billets and Bessemer 
pig will reach their level in thirty to sixty days at farthest. Then 
we will be on bed rock, and when that time comes an inflax of 
steel rail orders for 1896 may be expected. It is impossible to 
speak so far in advance as to the probable volume of basiness, 
he iron trade will probably be surprised at the amount of new 
work that will come in. With a pig iron production of over 
200,000 tons per week, prices cannot advance, and the present cost 
of production forbids much decline, Mills are everywhere crowded 
with orders, Crops are heavy, and good prices are realised. Coal 
production is increasing. Labour troubles do not threaten, and 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

Tron prices are well sustained on the basis of £7 10a. for shoots 
doubles, and £8 2:, 6d. to £8 53, for lattens. Galvanised sheets in 
Liverpool are £10 15s, to £11 for doubles, The new works recently 
started are doing well, and other works at Crookhay, Wedueg- 
bury, are also expected to be started very soon. These facts, taken 
in conjunction with the higher prices, seem strong evidenco of the 
correctness of the recent statement of Mr, muel Hingley 
Chairman of the Unmarked Bar Association, that the trade revival 
is not only very pronounced, but has ‘‘ come to stay.” 

Several bar and sheet mills have been restarted in order to 
cope with the extra bnsiness, the united production of which wil] 
not fall far short of 1000 tons weekly, which represents about 
one-sixth of the previous — of finished iron of all sorts in 
South Staffordshire—the total production in 1894 having been 
313,000 tons, averaging 6000 tons per week. The danger is that 
the extra production may weaken prices, which, however, do not 
appear to have been much affected so far, 

It is officially announced that the medium and common bar 
makers of Lancashire, South Yorkshire, and North Staffordshire 
have expressed their strong approval of the action of the Stafford. 
shire Unmarked Bars Association in rapeatedly advancing prices 
and that the step is having a very important effect upon prices in 
other districts. The formation of the Staffordshire Association is 
regarded as the most important step which has characterised the 
iron trade for a long time past. 

The pig iron trade maintains the firmness of quarter-day, and 
deliveries are being accepted with as much rapidity as furnace. 
owners can promise. None of the iron is going into stock, so that 
it is evident consumers are well employed. Prices stand at 423, 
for Northamptons, 433. and occasionally 44s. for North Stafford- 
shire and Darbyshires, and 433. 7d. to 44s, net for Lincolns. 

S‘eel is celling well, whether in the shape of plates and sheets or 
tin bars and billets. Basic Bessemer bars—flats, rounds, and 
squares—are quoted £5 15*.; girders, £5 53.; tees and channels, 
£ 153, Bsssemer blooms and billets are £4 53, to £4 7s. 6d., and 
tin bars are quoted £4 7s, 6d, to £4 103, 

Owing to the advance in iron prices, it has been determined by 
the Axletree Makers’ Association to reduce discount all round by 
24 per cent. 

Makers of railway material in the Wolverhampton district learn 
with much satisfaction that Mr. George Whitehouse, C.E., who 
bas been appointed chief engi of the Uganda Railway, will, 
early this month, leave Eagland for Mombasa, when he will at 
once enter upon his daties in connection with the proposed railway, 
Mr. Whitehouse has had considerable experience in this kind of 
work, having been employed on the Quetta railway, and in rail- 
road making in Mexico and South America. No time is to be lost 
in making a commencement with the Mombasa- Uganda road. 

It is good news for Birmingham that the considerable commis- 
sions to be given by the Siamese Government for railway material 
and magezine rifles and ammunition, of which mention was recently 
made, are to be placed with various firms in England about the 
middle of this month. Oaly the railway material will be put u 
to tender, and the total of the commissions, it is understood, wi 
fall not far short of £600,000. 

At the annual meeting of St. George’s Engineering Company, 
whose yearly report I have previously given, the chairman—Mr, 
G, H. Hughes—said the directorshad to record a good year’s busi- 
ness, which had yielded an increased profit as compared with the 
previous year. 

With reference to the Trades Combination Scheme of Mr. E, J. 
Smith, additional proposed conditions to those given last week are ; 
—(6) That a Wages Conciliation Board, consisting of an equal 
number of employers and employed ehall be formed, and that the 
Board shall discuss and decide all questions of wages, and the hours 
and conditions of labour, and shall finally have a voice in any pro- 
posal to alter selling prices which would affect the bonus on wages, 
(7) That such Wages Board shall have no jurisdiction as to the right 
of every manufacturer to manage his works in his own way, and to 
employ only those operatives who by good conduct and ability 
deserve such employment. (8) That having agreed upon the con- 
ditions under which the trade shall be regulated, both sides shall 
be bound to maintain them against all comers by every lawful 
means, (9) That as the business interests of persons supplying 
material to a trade are generally affected by the conditions under 
which that trade is conducted, any support which they ca give to 
the carrying out of these conditions will be welcomed, (10) That 
a constant watch bs kept upon competition abroad, and that every 
united effort be made to cope with it, 

The engineering and other metal working trades of the Mid- 
lands are among the industries that benefit by the progress which 
the county councils and other local authorities in that part of the 
kingdom are making in the administration of the Technical In- 
struction Act, Great headway is being made by the group of the 
following six counties: Warwickshire, Worcestershire, Shropshire, 
Darbyshire, Cheshire and Lincolnshire, The work is carried on 
by a central committee formed in each of the six counties by 
members cf the County Council. In Warwickshire the whole grant 
is divided among the urban and rural districts on the basis of 
population at the rate of £27 per 1000 persons for urban, and £32 
r 1000 for rural districts, The pletion and equi t of the 
immense block of technical school buildings in Suffolk-street, Bir- 
mingham, has cost the ratepayers about £75,000. As to Darby- 
shire, there are 5000 scholars on the books of its continuation schools 
with their special science classes. | Worcestershire distributes 
about £5000 amongst thirteen urban authorities and committees 
of approved institutes. 

















NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The slackening off to which I referred in my notes 
last week is bringing about a generally quiet tone in the market, 
at any rate as regards the demand for ig iron. Buyers, in view 
of the unsettled condition of the shipbuilding industry and the 
continued weakening tendency in warrants, hold back from placing 
farther orders, in expectation of some possible easing down in 
prices ; makers, however, are so full of orders that they are gene- 
rally quite independent, and do not give way in the least. Finished 
iron, which is not appreciably affected by the fluctuations in out- 
side brands of raw material, continues ranger pg 4 strong, with the 
tendency of prices in an upward direction, and a fairly satisfactory 
indication of the improvement in this branch of trade is afforded 
by the re-starting of the Pearson and Knowles Coal and Iron Co.’s 
ham Forge at Wigan, which was stopped twelve months ago 
owing to the unsatisfactory condition of trade, the keen competi- 
tion abroad, and the refusal of the men to adopt an experimental 
system of working, with a view to ascertaining whether the forges 
could be carried on under the proposed new conditions, With the 
better conditions now prevailing, an arrangement has been come 
to with the men, and the forges have this week been re-started. 
Although the Manchester iron market on Tuesday was —_ 
attended, not more than a slow business was being put throug! 
generally in pig iron, Here and there iron held in second hands 
might be picked up at under curzent rates, but no concessions were 
obtainable from makers, who continue very indifferent about 
booking orders at all. For local foundry brands of pig iron quota- 
tions remain at 463,, with P, G. Lincolnshire foundry obtainable at 
453,, less 24, and foundry Derbyshire ranging according to brand 
from about 45s, 6d, up to 47s, 6d., net cash, delivered equal to Man- 
chester. At these ae makers are very firm, but are not 
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tically out of the market, only one or two brands 
bets gm at all, and for these the average figures are 
die 64. for forge to 43a, 64. and 443, for foundry, net cash, deli- 
yered Manchester, with occasional small sales made upon this 
basis. Outside brands offering in this market, which are neces- 
sarily more or less affected by the continued downward tendency 
in warrants, are somewhat irregular. For special named foundry 
brands of Middlesbrough makers mostly still quote 47s, 10d. net 
cash, delivered Manchester, but there are good ordinary brands 
to be bought without difficulty at 46s. 10d. to 47s. 1d. Scotch 
iron i3 obtainable through second hands at about 48s, 3d. to 48s. 6d. 
for Eglinton, and about 493, for Glengarnock, net prompt cash, 
delivered Lancashire ports, 

The position in the finished iron trade continues very strong, 
makers of bars in this district not having had their order books 
so full for a considerable time past, most of them being sold 
well into next year. A fair business still comes forward, and there 
is no difficulty in getting the full rates of £5 193. for Lancashire to 
£5 153. for North Staffordshire bars, delivered in the Manchester 
district, and at these figures they decline to book at all far forward. 
Good qualities of sheets, for which there is an active inquiry, con- 
tinue firm at £7 123, 6d., and although in hoops business has 
quieted down since the recent advance, the Association list 
rates are firm at £6 23, 6d. for random to £6 7s. 6d. for special cut 
lengths delivered in the Manchester district, with 23. 64. less for 
shipment, 

In the steel trade good foundry qualities of hematites remain 
steady at 57s. to 57s. 6d., less 24, with steel billets, upon which 
there has been an advance of 5s, per ton, now quoted £4 103., net 
cash, delivered here, Local makers of steel boiler plates are 
quoting £6 153.; but as Scotch plates, which are just now being 
cffered low for prompt delivery—owing to the unsettled state of 
the shipbuilding trade—are obtainable at £6 53, to £6 7s. 6d., the 
mach higher quotations of makers in this district are scarcely more 
than nominal, 

In the metal market the recent steady downward movement in 
raw material is leading to anticipations of some reduction in list 
rates for manufactured goods ; and as a co uence, buyers and 
consumers are holding back their orders as much as possible, 

A slackening off as regards new work coming forward is reported 
generally in the engineering industries of this district, but this is 
regarded as only atemporary lull. In most branches establishments 
are fairly well off for work, in some cases having orders sufficient 
to carry them well into next year, and the outlook for the future 
continues to be regarded with general confidence, 

The question, upon which such varied opinions prevail, as 
to the most effectual means of counteracting cylinder conden- 
sation, was dealt with in a paper read by Mr. W. H. Booth, 
M. Am. Soc. C.E,, of London, before the Manchester Associa- 
tion of Engineers at their meeting on Saturday. After describing 
in detail various systems that have been carried out more or less 
partially, Mr. Booth referred to an arrangement adopted in the 
cylinders of an old 40-horse beam engine at the Low Moor Iron- 
works, as an illustration of what was done by the leading engine 
builders at the time when Watt’s influence must still have been 
at work, and as a comparison with what was their practice to-day. 
Betweon these two periods he said there had been a sort of 
decadent time, when engines were made by anybody, and jackets 
worse than useless had been applied, and condemned because they 
were drained neither of air nor water, and were mere dead ends to 
asmall pipe. It seemed likely, however, that the resuscitated old 
form of jacket would continue, and he himself saw no objection 
to its continuance, even with that still better adjunct, the super- 
heater. 

Two very effective arrangements of superheaters were, Mr. 
Booth added, at present in use. Oae of these, which Meesrs, 
Hick, Hargreaves, and Co., of Bolton, were applying to Lancashire 
boilers, consisted of a series of simple bent steel tubes, placed in 
the down-take, the steam travelling down one leg and up the other, 
the valve being arranged to pass the whole or any portion of the 
steam through the superheater, so that the superheat could be 
regulated at pleasure. Another form of supsrheater had been 
introduced by Messrs. McPhail and Simpson, of Wakefield, in 
which a novel but extremely interesting feature was introduced. 
The apparatus consisted of four series of pipss: (1) a set 
in the flue; (2) a length of pipe in the water space ; (3) a second 
set in the flue, and (4) a second set in the water space of the boiler. 
In this way all the superheat might be taken out of the steam 
before it reached the engine, the steam being merely dried as the 
net result of its passage through the apparatus, or supplied super- 
heated 8 deg. or 10 deg., an amount which was quite insufficient 
to secure any serious economy. This, however, was a mere matter 
of arrangement, and if the final or fourth passage of the steam 
through the water space were omitted, an y at the engine 
would be secured, as there would be a considerable amount of 
superheat. Excellent results had been secured by this apparatus 
in res to boiler efficiency, and these results appeared to be due 
to the fact, notso fully recognised as it might be, that steam tubes 
were very efficient absorbers of heat from flue gases, and very 
efficient transmitters of heat to the water in the boiler. The 
F Lape of superheating he had referred to proved to his mind 
the entire he superheating, and that, in fact, it had 
finally come to stay. is, however, might be partially credited 
to the use of mineral oils in place of acid-producing tallow and 
other animal and vegetable greases, whose easy decomposition was 
the chief, if not the only cause of the decay of pistons and 
cylinders, which was once set down to the effects of the so-called 
high-pressure steam. 

In the discussion that followed some of Mr. Booth’s deductions 
were criticised. O.e of these was that the range of temperature 
in the cylinder was practically the deciding factor as regards 
cylinder condensation, the opinion being expressed that the 
amount of work done during expansion was the most important factor, 
whilst disagreement was further expreesed with regard to Mr. 
Booth’s statement that usually the steam in the first cylinder of a 
compound engine was wetter than in the second or subsequent 
cylinders, the eepemtines being that, as a rule, the steam in the 
low and intermediate cylinders was wetter than in the high-pressure, 
Whilst there was concurrence as to the great value of superheating 
for combating cylinder condensation in compound engines, it was 
urged that suitable non-conducting material for coating the jackets 
was also a very essential feature in the successful adoption of any 
system of superheating. 

A simple method for disinfecting water-closets, and as a pro- 
tection cet sewer gas, has been designed by the Tatter’s 
Imperial Disinfectant Company, of Runcorn. The disinfector is 
a small earthenware pot 3in. high, with a tube extending from 
the bottom to an outside opening near the top. This pot, 
after being filled with disinfectant in its solid state, is cneed | in 
the flushing tank, and the entrance of the water into the vessel 
dissolves the disinfectant, so that each time the water is ran out 
from the tank a measured quantity of disinfectant is discharged 
into the outgoing water. The supply of disinfectant is estimated 
to last three months, and when exhaasted, the disinfector can be 
readily re-charged. 

Daring the past week or so the coal trade has shown a consider- 
able briskening up in the demand upon the better qualities suitable 
for domestic purposes, and most of the house-fire coalpits have been 
able to get on t> pretty nearly full time. With the opening of the 
month there is some hardening up in prices, collieries, where they 
have been selling at under fall market rates, putting on advances 
of 64. per ton, chiefly on the medium qualities. This, however, is in 
no way ageneral advance, but rather a levelling up to full list rates, 
and the average prices remain at about 103. to 10s. 64. for best 
Wigan Arley, 83, 64. to 93, for Pemberton 4ft., and seconds Arley, 
and 7s, to 7s. 6d. for common house coal, with perhaps, however, the 
maximum quotations representing more nearly the general selling 
Prices. Common round coals, although moving off more freely, 
are still in not more than moderate demand, for iron-making, steam, 
and other manufacturing purposes, and with continued excessive 








pre mech ripe yc be ge 6 for 
0 steam and forge coals at the pit mouth. Engine fuel is 
necessarily becoming more plentiful in the market, with the 
egos activity in house fire coals, There is, however, a toler- 
ably demand, and prices are fairly well maintained at 33, to 
33. 6d. for common to 43, 6d. and 53, for best qualities at the 
pit month, 

The shipping trade shows no improvement, and excessively low 
prices are still taken, ordinary steam coal being readily obtainable 
at 7s. to 7s, 3d., with best qualities fetching 7s, 6d. to 7s. 94. 
delivered at the Garston Docks or the High Lsvel, Liverpool. 

Barrow.—A better tone is imparted to the hematite pig iron 
trade this week by reason of the settlement of the wages diffculty 
between the Barrow Steel Company and its men employed in 
the steel department of the works, is will result in a consider- 
able increase in the consumption of hematite pig iron. For the 
moment, however, there is an easier tone in the hematite trade, 
and stocks of iron have increased during the week to the extent 
of 390 tons, The stocks in hand now total up to 264,204 tons, 
being an increase since the beginning of the year of 93,726 tons. 
Prices are easier at 473, 74d. net cash sellers, 47s. 7d. buyers. 
Makers’ iron is quoted at 50s. to 523, per ton net, f.o.b, ere 
are still 36 furnaces in blast, compared with 33 in the correspond- 
ing week of last year. It is thought probable additional furnaces 
= wane before Christmas, as makers generally are well sold 

orward, 

Iron ore is still very firm in tone, and the business doing is at 
about 103, per ton net at mines for ordinary sorte. Occasionally 
a cargo of Spanish ore is imported here for mixing purposes. 

Steel makers at Barrow are making vigorous preparations to 
restart their works as soon as possible, fae with that object are 
in the market for orders, which are fairly numerous. Rails, 
plates, shipbuilding sections, billets, tin bars, hoops, and heavy 
castings are all in good inquiry. It is expected that all the milis 
will be in full work towards the latter end of November. Much 
distress has arisen among the steel workers during the stoppage of 
the works, and this is being dealt with public spiritedly by private 
philanthrophy, 

The Naval Construction and Armaments Company has been 
asked to tender for four of the thirty-knot torpedo-boat destroyers 
required by the Admiralty, and this company has already ten- 
dered for a first-class cruiser. There is great need jof new orders 
for ships at Barrow at present, as the work in hand is being 
gradually disposed of. 

Coal and coke are in steady consumption, and a fuller demand 
is expected. 

Shipping is still quiet. The exports from West Coast ports 
during the week amount to 7989 tons of pig iron and 4442 tons of 
stee], compared with 2965 tons of pig iron and 9894 tons of steel 
in the corresponding week of last year. The aggregate shipments 
to date this year have reached 247,707 tons of pig iron and 
312,122 tons of steel, compared with 296,290 tons and 336,094 
tons respectively in the corresponding period of last year, a 
decrease of 48,553 tons of pig iron and 23,972 tons of steel. 








THE SHEFFIELD DISTRIOT, 
(From our own Correspondent.) 


TAKING all things into consideration, there is more doing in the 
South Yorkshire coalfield, The steam coal business is but indifferent, 
as is usual at this season of the year, a much smaller weight being 
forwarded to the whole of the Humber ports. Hull has little by 
little been decreasing her requirements, mainly on account of the 
closing of the Baltic and other important ports, Above an average 
of the total demand is being supplied from this district, and the 
continuance of a strike at a large local pit would materially benefit 
the position of a few of the other collieries. Grimsby is taking a 
fair quantity, while Goole does but little business with district pits, 
the West Riding having the pull of the trade with that port. 
Quotations are very much as last reported ; purchasers, if anything, 
having a slight advantage. Best qualities of Barnsley hards can 
be obtained at 63. 6d. to 7s, 3d.; secondary sorts make from 6s, to 
63. 3d. per ton at the pits. The North-Eastern Railway Company, 
which is supposed to be giving larger prices for coal under contract 
than any other railway, is taking a fair supply from this district. 
This contract runs out at the end of the year, along with those of 
several other companies who placed their requirements for six 
months only. In face of the large output in these parts, and the 
prices recently realised for this class of fuel, it is believed that 
the new demands will be placed at lower rates than the previous 
contracts, 

The house-coal trade has been materially benefited by the cold 
weather, and the collieries are working more regularly in con- 
sequence, London and the South are taking large supplies, and 
the same remark applies to the Eastern Counties, Silkstone coal 
is at present quoted at 8s, to 93. 3d., and in some cases 9s. 6d. is 
fetched. The best Barnsley softs are obtainable at 7s. 6d. to 8s., 
while Flockton can be purchased at 7s. to 7s, 3d. perton. The 
thin seam collieries are better employed ; their produce, however, 
only makes 63, 6d. to 63, 9d. per ton. Gas coal is in very fair 
demand, and a few of the pits working these classes of fuel are 
better employed. Prices range from 6s, 3d. to 63, 9d. per ton 
in quantities at the pits. Manofacturing coal, which is in some 
cases more largely inquired after, is again in a depressed condition 
in most of its branches, particularly with regard to slack and 
smudge. Both these qualities are produced in excess of the 
demand ; the values are at present for slack, best riddled, 4s, 3d. 
to 5s.; ordinary pit slack, 23, 6d. to 2s, 9d.; while smudge can be 
obtained at ls, per ton. Coke isin rather a better way. More is 
being sent to North Lincolnshire, while Derbyshire has made no 
change in requirements for some time past ; 7s. 6d. to 93. per ton 
in owner’s wagons are the prices quoted, 

The heavy trades are now generally ina satisfactory position. 
The work placed in O:tober was more than has been the case for 
years past, while there are abundantinquiries about. The number 
of unemployed has been largely reduced, which is a very gratify- 
ing feature. The only discouraging part of the improvement is 
the fact that makers are not profiting by the advanced trade. The 
cost of production has risen rapidly and highly, while the mannufac- 
turers are as yet unable to obtain any increased values for the finished 
articles, Pig iron continues as much in request as when last — 
rates having gone up and sellers absolutely refuse to book for orward 
deliveries. ‘There has been rather a lull in the iron trade, which is 
accounted for by the enormous number of orders being placed at 
one time, and at another very few coming in. It is anticipated, 
however, that heavy requirements will shortly be received, and these 
will tend to improve the trade, and put it in the old course again, 
Bassemer and hematite quotations remain as quoted last week. The 
welcome advance in local industries appears to be largely due to 
foreign extension rather than to any increase in the home demand, 
nearly every foreign market having been ordering very freely. The 
change is more felt in the heavy branches than in the lighter indus- 
tries, although it is believed that the latter will benefit more largely 
astheadvance becomesgeneral. Ordersare comingin pretty freely for 
crucible steel and tools from the Continent. The United States is 
taking a better tonnage of steel, and South America is at last getting 
over revolutionary and financial difficulties and waking up, placing 
ordera which have long been delayed. Files are in good request, 
both on home and foreign account; prices, however, are very 
‘'fine,” and leave little margin of profit. Railway material has 
likewise received a fillip during the past month. Many Eaglish 
and Szotch companies are now placing requirements for stores 
which have been kept back for a long period. At the time of writ- 
ing the dispute on the Clyde is not quite settled, though the posi- 
tion invites more cheerful anticipations. An early and permanent 
arrangement is much desired, as there is a close and important 
connection between Sheffield and Glasgow. 

It has long been regarded as a reproach to this city that it should 





have let the large and important business of manufacturing cycles 
pass to other places, it urged that the home of steel should 
also have been the home of machines made of steel. Everything 
which composes a cycle except the tires is made in Sheffield, even 
to the cork handles, A local firm—Messrs, Joseph Evans and Sons, 
engineers’ tool manufacturers, Meersbrook—have laid down exten- 
sive plant to produce the finished article. Experts have been 
engaged to superintend the more delicate parts of the machines, 
and energetic efforts are to be made to make cycle-making a large 
and lucrative business in Sheffield, 

The lighter trades are briskly employed just now. While in 
cutlery the pen and pocket-knife departments are but poorly 
engaged, a brisk demand is exhibited for table-knives, The 
American market is ordering freely in the high-class cutlery. Good 
accounts are heard all round of the silver, electro, and Britannia 
plate trade. Manufacturers are full of work for the approaching 
winter, Christmas, and New Year seasons, there being an excep- 
tionally large call for presentation articles. Travellers report that 
orders can be more easily got, and bills are promptly settled. 
Some very good orders have been received from the English, 
Scotch, and Irish markets for cutlery and edge tools. Skatemakers 
are engaged in skates for the coming season, and they have about 
as much work as they can accomplish, with overtime put on, up to 
the end of this year. Should the frost come before Christmas it 
will have a better effect upon their trade than coming at a later 
period. Merchants will not stock after Christmas. 

Some interest has been excited locally by the visit to Sheffield of 
King Khama and the African chiefs now staying in this country. 
The chiefs on Monday were conducted over the well-known cutlery 
establishment of Messrs. Joseph Rodgers and Sons, Norfolk-street. 
They were received by Mr. John Rodgers, managing director, and 
Colonel Creswick, one of the directors, who first showed the visitors 
the showroom, where some time was spent in looking over the 
various articles displayed in rich profusion there. When leaviog 
this department the guests were presented with specimens of the 
firm s productions, Khama receiving a very fine gold-mounted knife, 
They were afterwards taken into the workshops. At Messrs, 
Mappin and Webb’s, also in Norfolk-street, they were received b: 
Mr. H. L. Howlden, manager, and the Rev. Dr. Newman Hall. 
Khama was presented with a combination hunting knife, which he 
at once fastened to his waist and wore round the works. The 

arty were afterwards taken to the establishment of Messrs. J, 
Shipman and Co., Attercliffe-road, where they witnessed the pro- 
cess of wire manufacture, 

The Earl and Countess of bene ory who were on a visit to 
their Yorkshire estates at the end of last week, took the oppor- 
tunity of descending the Kiveton Park Colliery, for the purpose of 
seeing how the coalfield is worked. The earl and countess, who 
were accompanied by Mr. Mosey, the steward, were met by Mr. 
E, Soar, the underground manager, and other officials, After in- 
specting the various features of interest on the pit bank, and looking 
in at the large and powerfal drawing engine, they went down the 
skaft. Itis one of the deepest in South Yorkshire, being between 
400 and 500 yards. Arriving at the bottom they were con- 
ducted to the working places and shown the process of ‘‘ holing.” 
The props were then removed, and coal to the weight of about six 
tons was allowed to fall. The Kiveton Park Pit has been remark- 
ably free from serious accidents, thanks no doubt to careful 
management and the use of the best mechanical appliances, as 
well as the high character of the men, some of whom have worked 
there from the commencement of the colliery a quarter of a century 
ago. Lord and Lady Yarborough expressed themselves as much 
interested and highly pleased with what they had seen. 

Mr. H. D. Pochin, J.P., — lieutenant for Carnarvonshira, 
who died at his residence, Rodmant Hall, on Monday, at the age 
of 71, was a director of John Brown and Co., Sheffield, from its 
conversion into a company in 1864. He was also a director in the 
Sheepbridge Coal and Iron Co., Staveley Coal and Iron Co., 
Bolckow, Vaughan, and Co., Palmers’ Shipbuilding Company, 
Manchester, Sheffield, and Lincolnshire Railway, and Metrc- 
politan Railway, &c. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE wages dispute in the engineering industry has seriously 
affected the warrant market this week, and that has unfavourably 
influenced the general market, for very few were prepared to buy 
or sell when there was so much uncertainty. It is to be regretted 
that directly a revival has fairly set in business should be checked 
by these difficulties with labour. While the market is undoubtedly 
quieter than it has been at any time during the last three months, 
there is practically no kening of prices, except for No. 3 
Cleveland pig iron, and that is usually influenced by the fluctua- 
tions in warrants. But the easing in prices of No. 3 is with sec »nd- 
hands and not with makers, the latter being too well supplied with 
orders to accept reduced prices. Another circumstance has in- 
fluenced second-hands to accept lower figures, and that has been 
that the end of the month was approaching, when there is very 
often a weakening of prices, brought about by some of the specn- 
lators who, finding they will be unable to take all the iron due to 
them for delivery in the month, are obliged to sell what they can- 
not receive to some one who can relieve them of their obligation, 
and they have in consequence to accept less than the regular 
market price. Makers have been — 383. 6d. for prompt 
f.0.b. deliveries of No. 3 Cleveland G.M.B. pig iron, but on Tuesday 
other sellers accepted 383, 3d., and on Wednesday 38s., which is less 
than has been known for the last two months; but the iron so sold 
had to be taken before October was out. Makers have not been 
selling at any such low figures, because they are so well supplied 
with orders that they are in no hurry to secure further contracts, 
Cleveland warrants have this week touched a lower figure than has 
bean reported since September 19th, holders offering them at 
38s. 1d. cash on Wednesday. No. 1 Cleveland pig iron can be 
bought at 393. 3d.; No. 4 foundry at 37s.; No. 4 forge at 363.; 
mottled, 35s, 6d.; and white, 35s., all for early delivery, As regards 
the two last-named qualities, it may be said there is a regular 
famine ; and buyers find it very difficult to procure any because 
scarcely any is produced, and the stock is practi exhausted 
Makers are not prepared to increase the supply, because it pays 
them much better to produce No, 3, 

Makers of East Coast hematite pig iron are at about 46s, 6d. per 
ton, which is considerably above what will be accepted for hema- 
tite warrants, seeing that 45s. 10d. has been taken, but consumers 
prefer to buy the makers’ iron, as they know exactly the brand 
they are going to get, whereas they do not if they buy warrants. 
Bosides this the best makes of hematite pig iron are not sent into 
the public stores, the producers setting their faces against any 
buyer lodging it there, and they sell it with the stipulation that it 
shall not go into the stores. Probably they have no power to 
compel a bayer to act up to that stipulation, for naturally if he 
buys the iron and pays the regular market price for it, he can 
really do what seems to him best with the iron, Bat if he did send 
the iron into store, it is probable that the maker wonald in fature 
decli o busi with him. The exports of hematite pig iron 
during October have only been poor, but there has been a larger 
local consumption, and the deliveries to Sheffield have been above 
the average, so that stocks will not have increased, though the 
make has, 

The stock of Cleveland pig iron in Connal’s public warrant stores 
on Wednesday night was 143,730 tons, there being a great increase 
in the last few days of the month, and the total increase for the 
month up to the 30th was 7753 tons, a larger increas3 than has 
been known for a long period, and appears to be due to the circum- 
stance that one of the leading firms of ironmasters, who can make 
their iron into warrants cheaply, sold warrants freely at prices 
ranging up to 39s. 6d., when the ‘‘ burst” of speculation was at its 
briskest, and warrants were substantially dearer than makers’ iron. 
They have lately been sending iron into the public stores in order 
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to enable them to deliver the warrants they then sold. Notwith- 
standing the large increase in the stock of warrants, the large 
production, and the quieter shipments, it is expected that the 
October statistics of the Cleveland Ironmasters’ Association will 
show some decrease in the aggregate stock of the district, as the 
local consumption has considerably increased by reason of the 
improvement in the finished iron and foundry trades. The ship- 
ments of pig iron from the Tees during October to 30th reached 
93,942 tons, as compared with 99,777 tons in September, and 
79,653 tons in October, 1894. 

The old complaint of shortness of wagons is again being heard 
from traders, even though the North-Eastern Railway Company 
are supplementing their own stock by hiring tracks from other 
companies, 

The finished iron and steel manufacturers are very well off for 
work, but the improvement does not seem to have been so great 
in this district as in the Midlands, for it has not led to any reopen- 
ing of idle establishments, nor any talk of any. They are all but 
one finished ironworks that are idle, and not steel works, the one 
of the latter being the Darlington Steel and Ironworks, which 
were closed a year ago; partly because of the situation of the 
works the business could not be carried on at a profit. The most 
marked and most rapid improvement has been in the rail 
department, and now local firms are not able to accept 
contracts for early execution. Orders for November and even 
December delivery have had to be refused. In September a 
buyer abroad refused to place an order at £3 12s, 6d. for ordinary 
rails, considering the price too high, but he has had to give £1 per 
ton more during the past few days. Some orders are reported to 
have gone to the Continent, as manufacturers in this country were 
not ina position toacceptthem. A lull in the demand for plates and 
angles is noticeable, and this may be taken as one of the results of 
the uncertainty caused by the action of the engineers, Shipbuilders 
are rather chary about giving out orders for materials, but there is 
no lack of work at the mills, and no easing of prices. Steel ship 
plates are at £5 2s, 6d., steel boiler plates at £6 2s. 6d., steel 
girder plates £5 7s. 6d., iron ship plates £5, steel ship angles 
£4 17s, 6d., and iron ship angles £4 15s., all less 24 per cent. 
and f.o.t. Heavy steel rails are at £4 15s. net at works, Common 
iron bars are steady at £5, less 24 per cent. and f.o.t., and scarcely 
any business will be done under that figure. Galvanised iron is in 
excellent request, and producers have no difficulty in keeping their 
mills in full operation. 

The engineering and shipbuilding industries are improving. Sir 
Christopher Furness has not completed his negotiations for the 
purchase of a shipyard and engine-works in Tees-side, but he has 
acknowledged to our interviewer that he is in treaty for these, and 
that the negotiations will be completed at an early date. The 
land of the Cargo Fleet Iron Co., near Southbank Station, has 
been purchased by Sir Raylton Dixon, who proposes to construct a 
graving dock large enough to accommodate any vessel that visits 
the Tees, which the present graving dock owned by the Tees Con- 
servancy Commissioners cannot, The land bought by Sir Raylton 
Dixon is on the foreshore of the Tees, and is part of that which 
has been reclaimed by the Tees Commissioners. It extends, it is 
said, to thirty acres, and it is expected that Sir Raylton will also 
establish a shipbuilding yard down there. 

Mr. Jeremiah Head, M, Inst. C.E , has bsen appointed consult- 
ing engineer to the new company which has just taken over the 
well-known Otis Steel Works, at Cleveland, Obio, a concern with 
which several prominent British stes] manufacturers were said at 
one time to be connected. Mr. Head railed on Saturday in the 
Cunarder Lucania, to visit the works, and was accompanied by 
his son, Mr. A. P. Head. They expect to return early in 
Dacember. 

Messrs. Palmer’s Shipbuilding and Iron Co. have received an 
order from the Hamburg-American Company, Hamburg, to build 
three steamers, each of 7000 tons, and the directors hope to secure 
some of the Admiralty orders now offering. At the annual meet- 
ing of the shareholders the chairman spoke hopefully of the fature, 
and believed that by working on the present lines only time was 
required to place the company once more in a prosperous condition. 
The company’s blast furnaces have been put in order, favourable 
contracts have bsen made for hematite ore and fuel, and the pro- 
duction of the iron and steel works has been largely sold ahead at 
prices which will ensure ‘‘a certain profit.” The capital of the 
company has been reduced from £1,794,005 to £883,145, 

The quietness in the steam coal trade continues, indeed, busi- 
ness gets slacker every week, but it is improving in the gas, manu- 
facturing, and house coal branches, and especially is the coke trade 
becoming brisk, owing to the re-lighting of furnaces in this district 
and on the West Coast, this having caused the production to fall 
short of the requirements, and necessitated the re-lighting of a con- 
siderable number of coke ovens—in fact 80 have been re-started 
this week at Pease’s West Colliery, and about 50 are being pre- 
pared for re-lighting at the Brancepeth Colliery, while the West 
Hanwick Colliery has been re-opened. Good blast furnace coke 
generally realices 133. 3d. per ton, delivered equal to Middlee- 
brough, and 14s. 61. to 15s. is the f.o.b. price, 

The death took place on Tuesday of Mr. H. D. Pochin, who was 

ted with a iderable number of iron and coal companies, 
among them Messrs. Bolekow, Vaughan and Co., of which he has 
been chairman, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was depressed this week in conse- 
quence of the crisis in the shipbuilding trade, which causes much 
uneasiness in industrial circles generally, but particularly in the 
iron and steel trades. A large quantity of pig iron warrants 
changed hands in the early part of the week, there being consider- 
able disposition to sell in anticipation of a fall, and prices gave 
from 34, to 6d, per ton. The decline was the greatest, as was to 
be expected, in hematite iron, which will be most affected in the 
case of a lock-out on the Clyde, Sales took place in Scotch war- 
rants at 47s, 3d. to 463, 104d., in Cleveland warrants at 383, 64d. 
to 383. 144., in Cumberland hematite from 48s, 44d. to 47s, &d.; 
and in Middlesbrough hematite from 46s, 3d. to 45s. 104d. cash. 

The stocks of pig iron here and in the North of England are 
considerably larger than they have been at the corresponding 
period for at least five years, and the prospect is that they will 
increase, unless there should come a very substantial advance in 
the cost of fuel. The past week’s addition to the stock in the 
Glasgow warrant stores was 3263 tons, 

There have been several changes in the re-arrangement of the 
furnaces, but the net result is an increase of one in the number 
making ordinary, and a decrease of one in that producing hema- 
tite, the total number in blast being seventy-eight, compared with 
fifty-six at this time last year. 

Home requirements are fair, there being a steady consumption 
of the different classes of pig iron, but a reduction in the exports 
may now be anticipated owing to the season of the year. These 
have all along been unsatisfactory. The shipments of the past 
week amounted to 6005 tons, against 5178 in the corresponding 
week of last year. There was despatched to Italy, 865 tons; 
Rassia, 105; United States, 100; Canada, 110; India, 66; 
Australia, 118; France, 55 ; Germany, 80; Holland, 75; Belgium, 
20 ; Spain and Portugal, 110; other conntries, 197 ; the coastwise 
shipments being 4104, compared with 1167 in the same week of 1894, 

he prices of Scotch makers’ pig iron are as follows :—Govan, 
Monkland, and Wishaw, at Glasgow, No. 1, 48s. 9d.; No. 3, 
46s, 6d.; Carnbroe, No. 1, 49s.; No, 3, 46s. 9d.; Clyde, No. 1, 
52s.; Nos. 8, 48s.; Garteherrie and Calder, Nos. 1, 52s.; No. 3, 
49s,; Summerlee, No. 1, 523. 6d. ; No.3, 49s; Shotts, No, 1, 53s.; 
No, 3, 493,; Coltness, No. 1, 55s.; No. 3, 50s.; Glengarnock, at 
rdrossan, No. 1, 51s. 6d.; No. 3, 47s, 6d.; linton, No. 1, 


A 
48s, 6d.; No. 3, 46a, 6d.; Dalmellington, at Ayr, No. 1, 48s, 6d.; 
No, 3, 46s, 6d.; Carron, at Grangemouth, No, 1, 54s,; No, 3, 50s, 


The finished iron and steel trades are without change of im- 
portance, The steel makers have been anticipating the outcome 
of the labour crisis in the shipbuilding trade with a good deal of 
anxiety. 

There is at length some ground for believing that a better trade 
will presently be done in coals. Coalmasters have, as a body, so 
far had no opportunity of recovering the serious losses resulting 
from the strike of last year. The output has at the same time 
been T* and prices low. Bat an improved feeling has charac- 
terised the coal markets in the last few days. In Glasgow the 
d d for household ccals for home consumption has been quite 
active, and furnace and gas coals are likewise in greater request. 
The coal shipments from Scottish ports in the past week have been 
180,761 tons, compared with 148,775 in the preceding week, and 
106,762 in the corresponding week cf last year. There is a 
slightly firmer tendency in prices, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent, 

Last week ended badly so far as some of the Monmouthshire 
collieries were concerned. On Saturday it was announced that five 
collieries at Blaina, owned by Messrs. Lancaster and Co,, had sus- 
pended work, affecting 3000 men, who still remain out. The 
dispute is as to a clod scale, and a demand by the hauliers for 6d. 
per turn, Mid-week affairs looked still more gloomy, the engineers 
and stokers having decided to support the colliers, 

The steam coal trade is fairly good, the chief complaint in 
Cardiff being the non-arrival of tonnage, causing some quietness 
in ‘prompt shipment.” A good deal of this is due to the 
weather. 

Forward business continues in a healthy state. 

Large coal contracts are being placed at Cardiff. The following 
are stated on Change to be amongst the principal :—Royal Mail 
Steamship Company, with the Powell Daffryn Company 80,000 
tons ; price is not certain, but is believed to be under 133, 94. c.i.f. 
In addition, about 80,000 tons, 15,000 tons of which to be supplied 
by the Albion Steam Coal Company, 40,000 tons by the Cambrian 
Company, and the remainder by the Ocean Company. Prices 
103. 3d. f.o.b. The Albion Cosl Company are also credited with 
having closed a contract for a large quantity of coal with Genoa 
for 1896 at 153. 6d. cif. As the freight of late between Cardiff 
and Genoa has bsen between 53 3d. and 53, 6d. clear 
terms, this leaves prices at 10s. 14d, The Cambrian Company, 
Thomas and Co., are further credited with a contract between 
15,000 and 2000 at 103, and Hoods Company 23,000 to 25,000 
at 10s. On Tuesday the gratifying news was stated on Change, 
Cardiff, that Nixon’s, Merthyr, had secured a forward contract for 
between 18,000 and 20,000 tons steam coal at 9s. 6d. per ton, 
less 24. Prices are regarded as favourable, though Nixon is one of 
three or four coals which generally commands ls, more per ton 
than other good coals, Several contracts, it is understood, are 
under negotiation. It is expected that for one of these—100,000 
tons, Cardiff coal for the Netherlands —there will be a sharp 
contest, though it is not likely that there will be much difference 
in figures, which are being maintained well, 

With reference tothe fact that some of the large collieries declared 
no dividend, or a very insignificant one, at the last annual meet- 
ing, it is stated that there have been some remarkably good excep- 
tions in colliery returns. A Cardiff shareholder of North Naviga- 
tion Colliery says that from 1889-90 the colliery paid a dividend of 
20 per cent. each year, and for the next two years 10 per cent. 
Altogether, during the past six years it has paid a dividend on the 
whole of 60 per cent. 

Steam coal prices remain much about the sams. Mid-week, 
Cardiff, they were as follows:—Best steam, 10s. to 103, 6d. ; 
seconds, 9s, 34. to 93. 94.; dry, 8s. 9d. to 93, 3d. Monmoutnshire, 
best, 8s, 6d. to 8s, 9d.; seconds, 83, to 8s. 3d.; best small, 4s. 9d. 
to 53.; seconds, 4s, 6d.; drys, 3s, 3d. to 3s, 9d. f.o.b. 

The turn of the tide has now taken place unmistakeably in house 
coal, and the coming on of frost and snow given an impetus to 
‘* households” in every valley. Prices are perceptibly hardening, 
and those who can get booked forward to any extent at present 
figures may consider themselves fortunate. Best house now com- 
mands from 103. 3d. to 103. 6d. No. 3 Rhondda is quoted at 
93. 9d.; brush, 7s. 6d. to 8s.; smal), 63. 6d. to 63, 9d.; No. 2 
Rhondda, 6s 94. to 7s. 3d ; through, 63, to 63. 3d.; small, 4s, 3d. 
to 4s, 64. All these prices are Cardiff. Swansea quotations are: 
Steam, 93. to 93. 64.; seconds, 83, to 93.; bunkers, from 7s. to 9s,; 
small, from 4s. 3d.; No. 3 Rhondda, 103. to 103. 3d.; No. 2, from 
8s, 94.; anthracite, best, 11s, to 12s.; seconds, 103. to 103. 6d; 
ordinary, 83. 91. t) 9s, 6d.; small rubbly culm, 33, 6d, to 3s, 9d, 

The coal trade at Swansea and Newport, Mon., is improving 
and a better average maintained. Patent fuel has been rather 
slack lately at Swansea on account of scarce arrivals of pitch ; large 
quantities now comingin. Trade moderately brisk at Cardiff, prices 
remain. So also with coke. Pitwooc has been a little weaker in 
consequence of large arrivals, but there is a belief in a better price 
prevailing. Cardiff prices now are 16s, to 16s. 3d. ex ship. The 
iron ore market continues firm, and the advances of late are freely 
maintained ; prices are 103, 94, to 12s,, according to quality. A 
brisk pericd in this branch is expected, as stocks are by no means 
large, and the coming winter and improved business have to be con- 
sidered. This week large consignments have come to hand, New- 
port and Cardiff, 

At Swansea there has been a slight drop again in pig, due, 
leading authorities on ‘Change say, to the uncertainty prevailing 
as to the outcome of the labour dispute in the shipping trade, and 
the fall in prices on Stock Exchange. As the latter difficulty is 
disappearing, and Swansea shipments are on the increase, better 
fignres it is expected will prevail. 

Viewed generally, the iron and steel trade, from one part of the 
district to the other, presents a satisfactory condition, Most of 
the works are busy, and those devoted to steel for the tin-plate 
works exceptionally so, In steel rails higher quotations are given. 

The latest Swan:ea quotations are as follows:—Glasgow pig, 
473. 244.; Middlesbrough No. 3, 38s. 3d; hematite, 453. 104d ; 
Welsh bars, £5 10s. to £5 123, 6d.; steel rails, heavy sections, 
£4 53. to £4 10s.; light, £1 15s, to £5 153, f.0.t. Sheets, iron 
and steel, £6 5s, to £6 10s., with usual extras for higher gauges. 
Bessemer steel: tin-plate bars, £4 53. to £4 10s, Siemens, 
£4 7s, 64. to £4 12s, 6d., all delivered in district, cash, less 2}. 
Tin-plates: Bessemer steel cokes, 10s, 6d. to 10s. 94.; Siemens, 
103, 9d. to 11s.; ternes, per double box, 28 by 20 C, 19s, 3d., 
193, 9d. to 223, 6d.; best charcoal, 133, to 148.; wasters, 6d. to ls, 
less than primes. All delivered Prince of Wales Dock, Swansea, 
cash, less 3 and 1 per cent. 

Block tin is firmly held, £55 123, 6d. to £66. Copper is 
slightly easier. Lead, English, £11 10s. to £11 12s. 6d.; 
Spanish, £11 7s. 6d. to £11 10s. Cardiff qaotations are much the 
same as these at Swansea, Bessemer steel bara ranging from £4 5s, 
to £4 10s,; Siemens, from £4 7s, 6d. to £4 12s, 6d.; merchant 
bars firm, at £5 7s. 6d.; Briton Ferry kematite, 49s, 6d. Business 
generally is satisfactory at Briton Ferry, and its hematite pig is 
well maintained in price. I note that the huge stock of Cyfarthfa 
pig is sensibly diminishirg. Cyfarthfa bar on railway sidings for 
the West has been greatly in evidence of late, and Dowlais make 
on the Taff Vale and Great Western is much more marked. 
Swansea tin- plate shipments have been good of late, and 
nearly 10,000 tons were cleared last week. It was remarked 
on ’Change this week that future prospects in tin - plate 
were decidedly better, though makers have the old difficulty 
to contend witb, holders of raw material trying to force up 
prices out of harmony with those of tin-plate. Makers learn with 
some satisfaction from America that the prospects of the Ameri- 
can manufacturer being able to compete with South Wales and 
Monmouthshire makers are becoming very gloomy, and the conclu- 
sion is that if labour troubles are not revived in Wales, matters 





will soon wear a hopeful look for all engaged in the trade. Some- 








thing like a tranquil condition has now been brought about, Last 
week the total tin-plate shipments amounted to 79,833 boxes, while 
62,754 boxes were brought into stock. The present stock is now 
down to 156,241 boxes, 

The Great Western directors were through a large portion of 
the Welsh district last week. One of the chief places visited, and 
which promises to play an important part in the future ’ coal 
development, was the Ogmore district. A wide radius was closely 
surveyed, from Bridgend to Porthcawl, then Pyle, Tondu, and 
Llynvi Valley to Cymmer. Next the Garw line to Pwllcarne, 
From thence up the mineral line to Hendre Forgan and up the 
Ely Valley to Penygraig and Clydach Vale. The last point 
visited was the district near Llantrisant. On Saturday they 
— the Bute, Penarth, and Barry Docks, and returned to 

ondon, 
: Mr. Charles 8. Dennis, of the North-Eastern Railway at Dar. 
lington, has been appointed to succeed Mr. Aslett as general 
manager of the Cambrian Railway, and is expected to take up his 
duties early in November, 

A new railway is beiog projected from New Radnor to Llan- 
drindod, The latter place enjoyed the finest season record in the 
one just ended, the London physicians in particular recommendi 
it as a fine place for recuperation after the influenza attacks of the 
winter and spring. 

A good winning of the 6ft, seam is reported from Gower, the 
Llanmorlais Company. - 

Archdeacon Griffiths’s arbitration has not found favour with the 
colliers, He supports the widows’ claim versus the Miners’ Provi- 
dent Fand, which will appeal. The colliers threaten to oppose 
this appeal, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Most departments of the iron industry continue in a favourable 
condition, Prices are firm, with a more or less rising tendency, 
and as prospects for farther employment are good, makers can 
afford to be rather particular with regard to the orders they accept, 
For the present both the raw and the finished iron departments 
are in healthy occupation ; demand is about equal to consumption, 
and stocks are decreasing rapidly, 

In Silesia a good business is reported to be doing in all branches 
of the iron trade, At the blast furnace works a fair number of 
orders has been booked, some of them reaching into next year; 
the manufactured iron department is also actively engaged, demand 
for both local and foreign ,consumption having considerably 
increased during the last weeks, 

Business transactions on the Austro-Hungarian iron market have 
been comparatively satisfactory , there appears to be a tendency 
to improve, at least in pig iron, pretty large contracts having been 
placed recently, which will secure employment to the works for 
several months ahead, In the malleable iron department a languid 
demand is coming forward for bars and girders. Plates, on the 
other hand, remain in healthy request, chiefly for boiler-making 
and bridge-building purposes, and there is also much life stirring 
in the railway and shipbuilding line, the annual requirements for 
the Austrian State Railways being pretty large. The greater 
part of the wagon shops are, therefore, likely to be in regular 
occupation for at least this quarter and the next, ‘The condition 
of prices leaves much to be desired, on the whole; but if the im- 
proving tendency that has been perceived in the German iron 
trade ehould last, the Austro-Hungarian iron makers will find less 
difficulty in obtaining higher prices, 

The French iron trade is stiil wanting in animation, There are 
decidedly more cffers than inquiries, which accounts for the low 
prices that are raling. Compared to former weeks there has even 
been a slightly retrograde movement noticeable for some articles, 
In Paris, merchant bars stand on 135f, to 140f. p.t.; girders, 145f. 
to 150f. p.t. 

Belgian iron industry is progressing favourably, improving 
accounts being received from week to week. ‘The slightly raised 
quotations are generally paid without much questioning ; even for 
export a stiffening tendency in prices is reported, Tig iron meets 
with good request, the Compagnie Athus having sold their total 
make till the end of present year at 40f. p.t, In the malleable iron 
trade a satisfactory demand is reported for most articles, and 
there has been a particularly brisk export trade doing in bars and 
steel manufactured goods. 

Export for the first eight months of present ‘year shows for steel 
girders an increase of 11,000 t., against last year ; for steel rails, 
6000 t.; for drawn wire, 1000 t.; nails, 3000 t.; total increase 
amounting to 32,000 t., from which a minus of 3000 t. for other 
articles ot steel is to be subtracted. Export in manufactured iron 
shows for some sorts an increase of 15,000 t., while in other articles 
11,000 t. less were exported than for the same period last year. 

It is gratifying to uote tha steadily upward moving tendency on 
the Rhenish-Westphalian iron market. Since last week a further 
increase in activity can be reported at the blast-furnace works, and 
the mills and foundries have likewise received additional orders ; 
the general tore of the iron trade is consequently hopeful, In 
iron ore, especially Siegerlard scrte, a good business is done, and 
better prices can be obtained, spathose iron ore fetching M. 7°80 
to 8°20 p.t.; roasted ditto, M. 10 to M. 11 p.t.; calcined iron ore is 
paid with M. 14 p.t. net at mines. Naseau red iron ore has still 
veen sold at M. 9 p.t. Luxemburg-Lorraine minette is in exactly 
the same condition as before, both as regards prices and demand. 

The pig iron market continues exceedingly firm, the healthy 
demand of former weeks having continued, while the general belief 
is that further improvement in prices will follow as soon 2s the con- 
fidence in trade has increased, Orders are in a few instances re- 
ported to reach up to end of 1896, Last week’s quotations were, for 
spiegeleisen, 10 to 12 p.c. grade, M. 51 to 52 p.t.; forge pig, No. 1, 
M. 47 and higher; No. 8, M. 42 p.t.; hematite, M. 63 p.t.; 
foundry pig, No. 1, M. 65p.t.; No. 3, it, 56 p.t.; basic, M. 50 p.t.; 
German Bessemer, M. 54 p.t.; iron for making steel, M. 47 p.t. at 
works, Luxemburg forge pig is quoted M. 45 p.t. , A lively 
activity is going on in the different departments of the malleable 
iron trade, inland demand for bars having been rather brisk upon 
the week, and there is also a fair inquiry comirg in on foreign 
account, Girders are in moderate request ; hoops show a slight 
improvement in demand agairst former weeks, and in the plate 
and sheet department quite a satisfactory business is reported to 
be doing, the last-named article being in particularly good call. 

The wire mills are in satisfactory employment, while the activity 
at the machine and construction shops has been but moderate until 
now. Much the same is the case with the tube foundries, the 
greater part cf them being rather hard up for new work ; ship- 
ments are about the same as in previous month, but the number 
of fresh orders booked is so small that most establishments will 
scarcely be able to maintain even a limited employment. ; 

Latest list quotations, per ton at works, are as under :— Good 
merchant bars, M. 108; angles, M. 118; girders, M. 84 and 
higher ; hoops, M. 110 to 115; billets in basicand Bessemer, M. 80 
to 85; heavy plates for boiler-making purposes, M. 140 to 150; 
tank ditto, M. 125 to 180; steel plates, M. 115 to 120; tank ditto, 
M. 110 to 113; sheets, M. 185 to 145; iron wire rods, common 
quality, M. 118 to 125 ; drawn wire in iron or steel, M, 120 to 138 ; 
wire nails, M. 127; rivet iron, M. 130; rivets, M. 150 to a: 
complete sets of wheels and axles, M. 270 to 280; axles, M, 200; 
steel tires, M. 192 to 200; steel raiis, M. 108 to 110; steel sleepers, 
M. 106; fish-plater, M. 112 to 120; light section rails, M. 90 
to 100, 

Total output of pig iron in Germany, including Luxemburg, was 
for September of present year 478,955 +.; of which 116,913 t. —_ 
forge pig and spiegeleisen, 36,591 +t, Bessemer, 242,662, basic, ore 
$2,789 t. foundry pig. Production in September, 1894, amounted ; 
473,070 t.; in August, 1895, it was 490,985 t. From January © 





to September 30th, 1895, 4,277,307 t. were produced, aga! 
+,088,246 t, for the same period the year before, 
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LAUNCHES AND TRIAL TRIPS. 


There has recently been launched from the 
shipbuilding yard of Messrs, Joseph L, Thompson 
and Sons, orth Sands, Sunderland, a finely 
modelled passenger and cargo steamer, built to 
the order of the Mersey Steamship Company, 
which is under the managementof Messrs. Lach, 
Harrison and Forward, Liverpool. The vessel is 
intended for their passenger trade between 
London, Madeira and the Canary Islands, She is 
942ft. long between perpendiculars, 34ft, breadth 
extreme, and 19ft, 6in. depth moulded. She will 
have a deadweight carrying capacity of about 1600 
tons, and will be sumptuonsly fitted and furnished 
for thirty first-class passengers, with all the latest 
sanitary and other arrangements, The engines 
are 19}in., 324in., and 54in. diameter respectively, 
with a stroke of 39in., working at 180 1b. pressure, 
with Howden’s system of forced draught. During 
construction the vessel has been under the 
personal superintendence of Mesars, William 
Esplen and Son, Liverpool. 

Oa the 23rd Ostober the screw steamer Daisy, 
built by Messrs. Blackwood and Gordon to the 
order of the Glasgow, Dablin, and Londonderry 
Steam Packet Company. of Glasgow, went down 
the Firth on her official trial trip, when, as the 
result of several runs on the measured mile at 
Skelmorlie, an average speed of twelve knots was 
attained. The steamer is built of steel to L'oyd’s 
highest class; and ber dimensions are 190)ft. by 
29ft. by 15ft. moulded to quarter deck, with 
triple expansion engines—diameter of cylinders, 
15in., 24in., and 40in., by 30in. stroke—and two 
large boilers carrying a working pressure of 169 1b, 
She is fitted up in a suitable manner for the con- 
veyance of cattle, cargo, and parsengere, ard 
should prove a valuable acquisition to the firm’s 
fine flset of steamers engaged in the Irish coasting 
trade. The owner: were represented by M- 
M’Connell and Mr. Tarnbull, two of the managing 
directors of the company, who expressed them- 
selves as highly pleased with the result of the 
vessel’s trial rons. The Daisy will take up her 
station in the Irish Channel trade on an early 
day, under the command of Captain Beattie. 

The trial trip of the large steel screw steamer 
Saint Ronald, which has just been built by Messrs. 
William Gray and Company. to the order of 
Messrs. Rankin, Gilmour and Company, of Liver- 
pool, took place off Hartlepool this week. The 
vessel has been built to Lloyd’s highest class, and 
is of the following dimensions :—Langth, overall, 
336ft. ; breadth, 47ft. ; depth, 24ft. 10in., with 
long bridge and topgallant forecastle. A hand- 
some saloon and state rooms, together with cap- 
tain’s room, have been fitted up amidships, the 
engineers’ accommodation is alsoamids ips, and the 
crew's berths forward. The hull is built with web 
frames, there is a cellular double bottom for water 
ballast, large hatchways are fitted, also powerfal 
steam winches, patent steam stearing gear amid- 
ships, and hand screw gear aft. There are two 
donkey boilers, stockless anchors, and iron centre 
bulkhead to prevent shifting of cargo, two iron 
masts with fore-and-aft rig, and a complete out- 
fit for a first-class cargo boat. The engines have 
been sapplied by the Central Marine Works of 
Massrs, Gray, the cylinders being 24'n., 38'n , and 
64in. in diameter, with a piston stroke of 42'n., 
and with these two large stes] boilers have been 
supplied, working at a pressure of 160 lb, per 
square inch. The machinery is also fitted with 
Madds’ pitent evaporator, and Ruilton and 
Campbell’s feed-water filter. ‘The vessel left the 
docks early in the morning, and after being man- 
ceivred in the bay for the purpos> of adjasting 
comp , &c , proceeded to the Tyne to load for 
Madras. The average speed on the run round 
was 11} knots, her porformance giving every satis- 
faction to those on board. The machinery ran 
with great smoothness and without a hitch, the 
boilers providing an ample supply of steam and 
ramainiog perfectly steamtight There were pre- 
sent on behalf of the owners. Mr, John Rankin, 
managing owner, and Mr. R:id superintending, 
who, in conjanction with Captiin Divey, who was 
als) prasent, has supsrintend:d the building of 
the vessel and her machinery. The Saint Roaald 
is the second shin built and engined for the same 
firm by Messrs. William G-ay and Company. 

Messrs. Sir W. G. Armstrong, Mitchell, and 
Company have launched from their shipyard at 
Walker a very large petroleum tank steamer, 
which has been buiit to the order of Messrs. M. 
Samuel and Company, the owners of the Saell 
line of steamers. The principal dimensions of the 
vessel launched are:—Langth, 387ft. 6in.; breadth, 
48ft.; depth, 31ft. 6in. Sheis built in accordance 
with L'oyd’s highest requirements for the three- 
deck rule, under special survey, and carries a 
deadweight of 7000 tons on a moderate draught, 
so that she is the largest tank steamer in exist- 
ence, The general arrangement of the vesse! 
presents many features of interest. The work 
which she is designed to carry out consists of 
taking cargoes of oil to the Eastern ports, and load- 

ing general cargo homewards. To enable this to be 
done, elaborate arrangements for ventilating and 
purifying the oil compartments are provided, and 
the appliances for the rapid discharge of the cargo 
are mostcarefully attended to, with the result that 
cargo can be discharged from every hatch at once. 
There are seven ca divided by a longitudinal 
bulkhead into fourteen, with special hatche3 to 
allow of the expansion of the liyuid cargoes, The 
accommodation for the crew is in the forecastle, 
for the captain and offizers in the bridge, and for 
the engineers in the poop. Oa leaving the ways 
the vessel was named Nerite by Mrs. Samuel, the 
wife of Alderman Samuel, ex-Sheriff of the city 
of London, and head of the firm of M. Samuel 
and Company. Amongst those present at the 
launch were Alderman and Mrs. Samuel, Mr. John 
Fortescue Flannery, M.P, Mr. Henry F. Swan, 
Mr. E. L. Orde. Mr. R_ Bagegallay, Captain 
Coundon, Mr. Gaorge, Mr. Boyd—Wallsend 
Slipway and E gineering C »mpany—Mr. and Mrs. 
C. H Rsynolds, Mr. and Mr. A. Gualston, Mr. C. 
E Hyrrison, the Rov. A. S. and Mrs, Wardroper, 
Mr. and Mra, and Miss Crawford, the Rov. T. 
Horsfall, Mra, Carr, the Misses White, Miss Coxon, 
and others. The Nerite is now lying near the 
works of the Wallsend Slipway and Engineering 
Company, where she will be fitted with her 
machinery. 

Mosers. C. S. Swan and Hanter, Wallsend, have 
recently launched from the X East Yard, a 











handsomely modelled steel screw steamer built to 
the order of Mr. A. C. La Quellec, of Bordeaux. 
The vessel has been designed with a carrying 
capacity of about 4300 tons deadweight, her 
dimensions being 330ft. by 42ft. by 27ft. 6in. 
moulded depth. She is intended especially for 
the conveyance of wine between Algiers and the 
French ports, She is built to the highest class 
at Lloyd’s under the spar deck rule, with full 
poop, long bridge, and topgallant forecastle. A 
cellular double bottom for water ballast is fitted 
throughout the full length of this vessel, and 
water ballast can also be carried in the after peak. 
The ’tween decks are exceptionally high, in order 
to more conveniently stow wine casks. The deck 
machinery is of the most complete description, 
consisting of four powerful steam winches, steam 
steering gear, steam windlass, with horizontal 
multitubular donkey boiler. The propelling 
machinery has been constructed by the North- 
Eastern Marine Engineering Company, and con- 
sists of a set of triple-expansion engines, 22in., 
37hin., and 6lhin. diameter by 42in. stroke, 
supplied with steam from two large single-ended 
boilers working at 180 lb, pressure. On leaving 
the ways the steamer was named the Phryne by 
Mrs, Rowland Hodge, the wife of Mr. Rowland 
Hodge, one of the managers for the builders. The 
gaests afterwards adjourned to themodel-room of 
the builders, where light refreshments were pro- 
videi, and the usual toasts honoured. A large 
number of ladies and gentlemen assembled to 
witness the launch, amongst whom were Mr, 
Daniel L2 Q tellec, son of the owner ; Mr. George 
B. Hunter, the chairman of C §S. Swan and 
Hunter; Mr. Jobn Price, and Mr. C. S. Swan, 
directors: Mr. Walker representing Messrs, 
William E:plen and Sons, who have superintended 
tho vewel during constrnetion; Mr. A. G. 
Schaeffer. of the Bureau Veritas; Mr. H. M. 
Wilson: Mr. J H. Irwin, managing director of the 
North-Eistern Marine Esgine Company, the 
builders of the machinery. 
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*,* When patents have been ‘‘communicated” the 
name and address of the communica‘ are 
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19.456 Daivinc Gear for Cycurs, &c., M. A. Wier, 
London. 

19,457. SMOKE- PREVENTING Apparatus, E. Weidlich, 
London. 

19.458 Esamwr Stopprnc Apparatus, G. W. Brown, 
London. 

19.459. Maton-p x Cases, V. I. Feeny.—(E&. A. Hart, 
France 

19,469. Cycrrs, 8. Hall. London. 

19,461. Generators H RR. Cox, London. 

19,462. CoaL-pLatrs, A. E. Redhead, London. 

19,463. Heatino Liquips, F. H. Tyacke and R. 8. 
Brownlow, London 

19.464. Apparatos for Drying Grain, W. Byers, 
London. 

19,465. Toora Bausues, E. H. Hamilton, London. 

19 466. Pepats for U:r on Cyciei, J. R. Trigwell, 
London. 

19,467. Monry CHANGING APPARATUS, 
London. 

19,468. Motor Venicues, T. N. Dare, London. 

19,469. Strpinc Sappies for Cycies, T. Evans, 
London. 

19 470. Barquetrre-MakINo Macurnery, A. Graffin, jun., 
London. 

19.471. Raprp Paper-coatina Process, G. W. A. F. 
George and H. J. Brown, Kent. 


C. Berzdorf, 
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19,472. Door Srop and Sprrne, W. M. Ralph, London. 

19,473 Drawin3 Copy Horper, W. Parry, Man- 
chester. 

19,474. Hanpues of Vetrocrprpes, W. J. and E. Free- 
man, London. 

19,475. Recorpine Weiouts, W. P. Miles, London. 

19.476. Cup for Apsustina Necxtie:, W. Hill and A. 
Bellamy. Bristol 

19,477. Cospion Su‘rr Hawainos, &c., F. 
Sheffie'd. 

19.478 TureapD CoTTeR on Bossins, E. I. Tetlow, 
Horwich. 

19,479. Horsesnor, J. Armitage, Leeds. 

19 480 Resprrator, D. M. B. 8. Cochrane. London. 

19 — Busu for Loose Putters, C. H. Nassau, Shef- 
field. 

19,482. VarraB_e Spreptxe of Vetocipspts, J. D, and 
H. B. Young, Birmingham. 

19,483. Batt Beartnes of Cycies, J. W. Cross, Bir- 
mingham. 

19,484. Inrtators, H. Stone and W. J. Powell, Bir- 
mingham. 

19,485. ExTRRIORLY INDICATING the ConTENTs of Casks, 
I. Food, Birmingham. 

19 486. Prorite Mitiinac Macuinrg, T. Webster and J. 
Howarth, Coventry. 

19.487. Ruttna Account Books, &ec., T. R. Turrall, 
Grantham. 

19,488. Supportina Bicycies, J. H. Sutcliffe and R. 
H. Horsfall, Lonsdale. 

19,489. Stgam Borvers, 8. Alley and J. A. MacLellan, 
Glasgow. 

19,490. Cruet Frames, J. W. Oliver and H. James, 
Meersbrook, near Sheffield. 

19,491. TonuLaR Borer, J. 8. Bicker, Tonbridge. 

19,492. ConnecTING RarLway RaiLs and CHairs, W. 
H. MeNeight, Dublin. 

19,4938. Connecting EARTHENWARE Pipes, J. J. Green 
and W. Oates, Halifax. 

19,494. Provipina Trains with Automatic S:cwNa.s, 
V. L. Raven and C Baister, Stockton-on-Tees. 

19,495. Continuous Fire Grates, W. Heywood, Bir- 
mingham. 

19 496. Dresstna Macnines for Meat, W. H. Price, 
Wrexham. 

19,497. Wasuinc BLankets, R. Gemmel and F, Bux- 
ton, Manchester. 

19,498. Cask Wasnrna, H. Ba'let and M. Trolin, West- 
minster. 

19,499. Daawers. J. R. Bye, London. 

19,500 Sears and Cusmions of Boats, L. 
London. 

19,501. MerHop «f Book Marxrine, C. D. Marshall, 
London. 

19,502. Brike Brocks, H. Kohler, London. 

19.503. TeLepHonic ApraRatus, C. Adams Randall, 
London. 

19 504. Paorectine Su'ps cor Ves3ers, G. H. Jones, 
London. 

19,505. Stoves, B J. B. Mills.—(P. Carmien and A. 
Yvonnet, France ) 

19,506. Rotary Wa: HtnG Macnine, W. 8. Gratwick, 
London. 

19,507. CycLe?, E. A. Yorston and A. W. Gamage, 


Calam, 


Clement, 


mdon,. 
19,508. Apparatus for Hotpine Cycies, W. H. Burn, 
Dundee. 
19 509. Evecrric Current Triwrrormers, J, A. 
McMullen, London. 


19,510. Ctorm’ Roiurrs of Looms, G. R. B. Kempton, 
mdon. 
19,511. Compinep Eaa Cup and Saucer, R. W. Braham, 
mdon. 
19,512. Gear Cases for Cycres, J. V. Pugh and H. 
Davenport, London. 
19,518. A New Aagricve of Jewe.uery, J. W Maxwell, 
ndon. 
19,514. DentaL Mauuets, L. Read and H. W. Moore, 
mdon. 
19,515. AUTOMATIC SELF-CLEANSING FILTER, J. Wilson, 
ndon. 
19,516. PreraraTion of Foop, I. A. Timmis, West- 
minstoar. 
19.517. Rockers for Cuarrs, &e., A. 
Brothers, Manchester. 
19,518. COLLAPSIBLE TaBik, 


chester. 
19,519. CLeansinc Compositions, H. Rudge, Liver- 
1 


CRADLES, 


A. Brothers, Man- 


pool. 

19,520. Manuracture of Reps, J. Wojciechowski, 
Live: L. 

19,521. Boors and SHozs, J. W. Church, Liverpool. 

19 522. Game, T. H. Ashcroft and O. Stuart, Liver- 


1. 
19/593, Wa kine Sticks, A. L, Gande, London. 
19,524. Fasrics, FE. B. Willis, London. 
19,525. SorTING GRANULAR MATERIAL, T. G. Martyn, 
London. 
19,526. INcANDESCENT Lamps for VoLATILE FLurps, D. 
H. Pollak, London. 
19.527. Fuses, J. M. Urquhart and W. H. Dingle, 


mdon. 
19.528. Burwinc INCANDE3CENT BopiEe3, A. Martini, 
ondon. 
19.529 Pistons, J. P., W. N., and C. I. Haden, E. 
Hurn, and W. Wilkins. London. 
19,580. Time Stampa, P. G. Giroud, London. 
19,531. Apparatus for Pressina Trousers, J. R. Kelly, 
London. 
19.532. ArracHina VALVE Cap3 to VaLves, J. Dale, 
jun., London. 
19,538. Rartway Siewauiino, W. Freebury, London. 
19.534. Borrte Stoppers, W. Fletcher, London. 
—_— Doors, H. C. Webb and H. R. Harvey, Croy- 
on. 
19,536. Sewrno Macurngs, J. C. Taft. London. 
19,537. Power TRANSMITTING MrcHANIsM, G. J. Altham, 


London. 
19,538. Baas, J. A. Knight, and E. H. and H. Howard, 

don. 
19,539 Tracutnc Army Sicnatuinc, H. Canny, 


ndaon. 
19 540. PerampuLators or the like, A. T. Biddell, 
London 
19,541 Psotograpuic Cameras, L. J. R. Holst, 


mdon. 
19,542. Means for Conrrotitinc Torpepors, H. W. 
Mas n. London. 
19,548. Brakes for Crcte Wueets, H. Borgstrém, 
London. 
19,544. LockinG-pLaTE for Sprinc Locks, W. Meakin, 
mdon. 
19,545. CorK-puLiers. H. 8. Martin, London, 
19 546, Prgumatic Motors, E. C. Haines and F. B. 
Mills, London. 
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19,547. CHaAINWORK Brace.ets, Messrs. Schweigert 
and Riihle, Germany. 

19,548. Secret DovsBLtE Lock for CyctiEs, W. Dewis, 
Coventry. 

19,549 AtracHmMest for Cycte Hanpue-Bars, C. H. 
Ward, Bristol. 

19,550. Automatic Lipr ry, F. Thornsby, London. 

19,551. Conpuits for Conpucrors, W. D. Reid, 
London. 

19,552. Envetope: H., F.. and L. Corbitt, Southport, 

19,553. WasHING F.vuip, M. Hart. Waterloo. 

19 554. Stup InserteR,S J. Nicklin and D. Grayl, 
Birmingham. 

19,555. Eoo Wuisk, 8S. Thompson, Bolton. 

19,556. SHutrLe-cuaRps of Looms for Weavine, F. 
Baynes, Halifax. 

19,557. Grate Bare, G., H, and R. H. Clark, and W. 
Metcalfe, Bradford. 

19,558 Row1ne-Boats. J. Parkinson, Bradford. 

19,559. New SurtpHo Acip, I. Levinstein and Levin- 
stein. Ld , Manchester. 

19,560. Door-cLosiInc AprLiances, &c., G. Mackie, 
London. 

19 561. Door-cHEcKING AppPLiance?, 8. Hill and G. 
Mackie, London. 

19.562. Cycte CuHains, W. J. Fieldhouse and F. R. 
Baker, Birmingham. 

19 563. Propuctnc Perpetvat Motion, 8. Rubin, 
Dublin. 

19,564. Oit Lamps, H. Stone and H. G. Atkinson, Bir- 
mingham. 

19 565. Murr Pockets. L. H. Croll, Watford. 

19,566. Buckie, R. J. P. Spence and R. Storrar, Fife- 


shire. 

19 567. ContRIvANCcE for Rinsine the Nosr, A. Rapp. 
Berlir. 

19,568. Enxotnes, O. Briinler, Berlin. 

19 569. ConTROLLING Bicyc.e for Ratts, M. Sternberg, 
Berlin. 

19.570. Sarety Lock for Cycres, &c., M. Sternberg, 
Berlin. 

19 571. Frxinc Hanpves, R. Clayton and J. Richards, 
Wolverhampton. 

19.572. Corn Freep Mosicat Box, G. Salter, Birming- 


ham. 
19,573 SHARPENING Razors, W. H. Williams, Birming- 


am. 

19,574. INpicaToR for O11 Lamps, J. Whitehead Bir- 
mingham. 

19,575. Wispow SasHes and Frames, E. Smith, Bir- 
mingham. 

19.576. SEsuRING REVERSIBLE HANDLES, W. Marsden, 
Ralifax. 

77. Lamp Hoxrpers, P. Lindsay and J. Bradin, 
Glasgow. 

19,578. Sopports for the Bopy, W. J. Fieldhouse, Bir- 
mingham. 

19,579. Begtitinc Macuines, W. J. Mathewson and J. 
Watson, London. 

19,580. Latuei, J. E. Robinson and G. Oldfield, 


lasgow. 

19,581. Cycirs, J. 8. Cooper, Liver: 

19,582. Fire-gscape, T. Prescott.—(@. 
America.) 

19,5838. Cuict Rout Castines, T. Doughty, Wishaw. 

19.584. Nuts for Borts, J. and E. Holding, near 
Chorley. 

19 585. Stopper, J. J. Thomasson and J. H. Palmer, 
Worcester. 

— Topacco Box, G. Shenton and B. Hallett, 

ndon. 
19,587. Cycre3, B. Hallett, London. 
19,588. Tuses for Gratn Exrrvators, C. H. Gray, 


1. 
Buckelew, South 


London. 
19,589. Cycte Gear, J. Crawley and H. A. Shelton, 
ndon. 
19,590. FLow of Lrquips, G. T. Pardoe, Littlehamp- 
ton. 
19,591. Pweumatic Tires, C. Gardiner and N. Lamont, 


don. 
— HyprocarBon Morors, F. Lyst, Hatcham, 
ndon 
19 593 Boots and Saor:3, J. M. James Birmingham 
19,59%. SEA Gorna VessEts and the like, J. H. Lee, 
London. 
19.595. TREATMENT of WuHeEat, A. E. and B. Neave, 


ondon. 
19,596. Casxs for Contatninc CEMENT, T. C. Hooman, 
ndon. 
19,597. Conpuits for Sewers and the like, W. Walter, 
ndon. 
19,598. THERMOMETERS, A. Luraschi, London. 
19,599. Time Stampa, W. T. Williams, London. 


19.600. Comp'n~ > Caarrand Fotprne Ben, M. J. Wason, 
(London. 











19,501. Botrie Stoppers, G. W. Blake and J. B. Price, 
London. 
19,602. GuipEs for Traction Enoiyes, G C. Stevenson, 


on. 

19,603. Curtain Fixture, J. E. Bousfield.—(J. W 
Chandler, United States.) 

19,604. PixeappLe Knives, M. F. Postley, London. 

19,605. Dynamos for Drivine Venicres, J. V. Sherrin, 
Lond 

19,606. 


London. 

19,€07. Liqguip Mixina Apparatus, T. H. P. Heriot, 
London. 

19,608. Worm Geartna, E. J. Klubbe, A. W. Southey, 
and ©. C. M. Gibson, London. 

19,609. ArsusTABLE HanpRaiL Supports, W. Chorley, 
Manchester. 

19,610. Winpow Fasteners, W. Yculten, London. 

19,611. TeLescope Roratina Apparatus, J. Overstall, 


on. 
Piummert or Levet for Cameras, F. P. Newley, 


ondon. 

19,612 Crnper Sirrer or Separator, J. Moore, Liver- 
pool. 

19,613. OpeRaTION Coucues or the like, A. M. Stille, 
Lond 


ndon. 

19,614. Construction of Baypacrs, H. Borgstrém, 
London. 

19,615. Maxine Gas of Carzonic Oxing, A. Bourgoin, 
London. 

19,616. PHorocrapHic Disnes, E. L. C. Lambert, 
London. 

oo Fitiine Bortizs, W. A. Bowie and E. J. Dodd, 
on. 


19,618. Construction of Gravine Docks, E. Eastcn, 
London. 

19,619. Horseress Carriaces, J. Braby, London. 

19,620 VEHICLE-REGISTERING APPARATUS, F. B. Suchan 
and F. Schwank, London. 

19,621. Watcu-Keys, A. C. Atkins, London. 

19,622. ORE-cRUSHING APPARATUS, H. A. Stockman 
and P. H. Steele, London. 

19,623. Conpensinc, &c., APPaRaTos, A. Thomson, 

mdon. 

19,624. Mountina Wueers of Venicies, R. Hil, 
London. 

19,625. Bari Bearises for Cycies, H. M. Cocksedge, 

ndon. 

19,626. Vaporisinc Spirit, H. Windoff and H. 
Schneider, London. 

19,627. DiFFERENTIAL Friction Geartna, M.H Smith, 
London. 

19.628. BurRGLAR-ALARMS, A. J. Boult.—(R. Damseavr, 
Belgium.) 
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19,629. Sewirnc Leatuer, G. Hughes —{H. 
scheidt, Germany.) 

19,630. Cycie Stanp, J. Miles, London. 

19.631. Ferrutes for WALKING-ST:C KS, 


Strau- 


T. Mutton, 


righton. 
19,632. Meran Furniture for Cnarrs, T. Mutton, 
Brighton. 
19.633. Hanp Looms for Carpets, E. G. Polydore, 
London: 
19,634. CARPENTERS’ GauoE, J. Butcher, Hove. 
19,635. ComptnaTion Reet and Spoor, J. T. Reeve, 


Birmingham. 

19,637. Surps’ Davits. D S. Kerr, Glasgow. 

19.63%, Lamps, D. Ballardie, Glasgow. 

19,639. BRanpina Barrers or Casxs, J. R. Brown, 
Glasgow. 

19.640. Curesr, A. 8. Fleming, Glasgow. 

19,641. ApHEsIve Lasers, T. Hill, Kingston-upon- 


Aull, 
19 642. Cotiectinc Dust frcm Arr, W. W. Witlis, 
Ipswich. 
19,643. Vatve for Tire, C. Lotinga and J. J. Brum- 
well, Newcastle-on-Tyne. 
19,644. Frames for VELocirepEs, W. Devoll, Ercing- 


ton. 

19,645. WATERPROOFING THREAD, F. W. (1 ver, 
London. 

19,646 Ve°R1nc Drum for Licutsuips, H. Bencst, 
London. 

19,647. SzconpaRy Bartreries, W. H. Willatt, Hull. 

19.648. Fotpinc, &c., Faprics, J. Chamb-rs, Man- 
chester. 

19,649 Trousers, W. Cooke, Liverpool. 

19.650. Narts for Boots and Saogs, A. L. Gilbert, 
Wolverhampton. 

19,651. Saucepan Cover, R Clayton and W. J. Acams, 
Wolver' pton 

19,652. Saucepan Cover as a Strainer, R. Clayton, . 
Wolverhampton. 

19,653. Mecuantsm of Hammers, E. Skinner and H. 
Johnson, Sheffield. 

19,654 New Ve ocipepe, P. Conard and E. Kraemer, 
russels, 
19,655. Dzvice F. Kaufhbold, 

Brussels. 
19 656. Taps, C. T. Huonder. Brussels. 
19,657. ScapparDs, H. Schu'z and F. Matthes, 
mdon. 
19,658 THRASHIXG-MACHINE Drum’, T. Wat3on and M. 
Pearson, London. 
19,659. Workinc Drepora Buckets, &c., J. A Sarer, 
Liverpool. 
19,660. Davits for Saips’ Boats, J. W. Hamilicn, 
Glasgow. 
19,661. CatrLeE Pen BareastsoarD, &c., J. Rooth, 
mdon. 
19,662. FrrE-EXTINGUISHER, J. H. Byrne and G. W. 
Booth. London. 
19,663. ATTACHMENT for SLopinc De=xs, G. A. Waring, 


for LusrRicators, 


ndon. 
19,664. Packtnc Rives for Pistoxs, J. 8. Rawerth, 
ndon. 
19.665 UNDER-CLEARERS for 
Knowles, London. 
19,666. Cross-curtine Frep, W. Love, London. 
19,667. GunrowpeERr, E. Dickson, London. 
19,668. OrreR Traw is, W. Jackson, London. 
19 669. S—EconpDARY Batrery Puates, A. Schanschieff, 


Corron Frame3, E. 


London. 
19,670. Seconpary Batrseries, A. Schanschieff, 


London. 

19,671. Pappinc, W. P. Thompson.—(J. P. Coole, 
United States.) 

19.672. SzpaRatine Dust from Arr, P. van Gelder, 
Liverpool. 

19,673. Tarust Biocks for SHarts, P. H. Allsopp, 
Manchester. 

19,674. SteaiiisaTion of Beer Worts, H. Georgin, 
Liverpool. 

19,675. Spruxwinc Tor L. Brcckman, London. 

19,676. Botrizs, B. R. Benner, London. 

19,677. Preumatic Trres, D. Young.—(E. W. Young, 
United States.) 

19,678. Preumatic Trres, D. Young.—(Z. W. Yeung, 
Onited States.) 

19,679. Skatina Rivnxs, T. B. Lightfoot.—(C. Linde, 
Germany.) 

19,680. Foorrna.ts, G. L. Hille, Londor. 

19.681. Extractinc Goitp frem So1v710N, 
Sulman, London. 

19,682. Gear-cases for Cycres, W. J. Gocdcaid, 
London. 

19,688. Gioves, B. Davidson, London. 

19,684. Krrcneners, T. B. Eacon and J. R. Jarvis, 
London. 

19,685. Sotrraires. G E. Jeyes, London. 

19,686. Vent Pec, W. Yates, London. 

19,687. Erevator Buckets, H. Dietz, Londen. 

19,688. Serrinc Out Lapigs’ GARMENTS, A. E. Banks, _ 
London. 

19,689. HorsEsHor, W. Steedman. Glasgow. 

19,690. Sarery Or Lamp, G. G. Wright, Glasgow. 

19,691. Apparatus for FiLiinec Borries, E. Scheiblich, 
London. 

19,692. Satt, A. R. Davis, London. 

19,698. New Metattic Fapric, C. H M. Lyte, 
London, 


H. L 
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19,694. Catcutators, M. J. Overell, London. 

19,695. Supptyinc Hor Warer for Cos, H. M. 
Robinson, London. 

19,696. Evecrric Licut Systems, J. E. Woodbridge, 
London. 

19,697. S.arfor Lattice Binns, A. Grossmann, London. 

19,698. Moror, A. Lespagnol, London. 

19 699. Naruinc Boor Herts, H. J. Haddan.- (2. 
Pinéde, France.) 

19,700. Rotary Enorngs, C. Gautier and X. Wehrlé, 
London. 

19,701. Sappies or Seats for VeLociprpes, J. D. Cree, 


mdon. 

19,702. Sotution of SuLpsuRovus Acip, F. Hartmann, 
mdon. 

19,703. Warer Supp.y System, ©. 8. Cross, London. 


2st October, 1895. 


19,704. Coin-FrEED Water Detivery Apparatus, G. 
Salter. Birmingham. 

19,705. New Gamer, H. 0, Roberts and J. 0. Roberts, 
Gloucester. 

19,706. VentiLatoR for Dwe.ire Hovsgs, J. Whipp, 
Keighley. 

19,707. PortaBLe Serr-sertina Ranogs, W. J. Berry, 
London. 

19,708. Ferrute for Sscurinc Spokes to Rim of 
Wuests, H. Hollick, Coventry. 

19,709. Friction Ciurcs, F. Turabull, Spennymoor. 

19.710. Muyers’ Inspection Starr, R. Llewellyn, 
Ynysybwl, near Pontypridd. 

19,711. Oprannine a CoLour SENSITIVE Fim, J. Jolly, 
Dublin. 

19,712. Mecuan'sm for Rotary SHutrie-soxes, J. C. 
Hamer and P. Twist, Halifax. 

19,713. InstRuMeNTs for Hirtine Batts, F. Sugg and 
J.J. Warry, Liverpool 

19,714. Reversinc Motion for Grinpinc Frame3, J. 
G. Bamforth and W. H. Bamforth, jun. , Huddersfield. 

19,715. Fas1exine Winpows, B. Fox, Manehester. 

19,716. Kitns for Baxrxsa Porcetainy,.cc, W. T. 
Griffin, J. Lewis, and G. H. Llewellyn, N rt, 

19,717. Seatino Borries with Capsues, E. R. Royston. 
—{R. Olibieri, Italy.) 

19 718. Spoot Hotper for TureapD, &c., T. Watson, 


Glasgow. 
19,719. Gas-HEATED Smooruine Irons, A. H. Maclean, 


asgow. 

19,720. Sore and Hee. Finisainc Macuinss, F. W. 
Kallusch and F. M. Juruick, London, 

19,721. ArtiricraL Swimmine Barr, W. H. Tranter, 
Bos 


n. 
19.722. Lock Piue Tap, G. W. Liddiard, Clayton, near 
Manchester. 
19,723. Pea sacorer, C. Smith, Birmingham. 
19,724. Reversine Gas Vatves. N. McLellan, Glasgow. 
19,725. Gancways for Steam Traw.ers, W. J. Wood 
and J. J. Dawson, Grimsby. 
19,726. Groovine CaRpBoarD, &c , M. and O. Schubert, 


Glasgow. 

19,727. Arsostinc the Bearines of BicycLe WHEELS, 
J. Doherty and W. Calcott, Birmingham. 

19,728. Cosstruction cf Rorary Enaiyes, T. Andrew, 
Surrey. 

19.729. AUTOMATICALLY SwITcHING Pornts in TRamMWway 
Ratts, W. Boag, Glasgow. 

19,730. Steam Boiter Fornaces, E. and A. W. Bennis, 
Liverpool. 

19.731. ComprnaTion SHow-casE3, &c., T. M. Cundell, 
London. 

19,732. RouypaBouts, A. Metheringham, London. 

19,783. GRinpinc Macurne3, J. Tompkins, F, Pem- 
berton, and J. Tompkins, London. 

19,784 EtrctricatLy Ionrtine Motors, C. A. de Dion 
and C. Bouton, London. 

19,735. Motors, C. A. de Dion and C. Bouton, 


ondon. 

19,736. Switcues for Hanarne Ralzs, 8. Puplett, West- 
minster. 

19,737. Corntatn Carrier, J. Schwanzer and W. W. 
Lloyd, London. 

19,738. Cuaraine Liquips with Gass, J. G. Chapman, 


iverpool 
7 Koa Cups, C. 8S. aud A. C. Snell, Saltash, Corn- 
wi 
ae. Cycies, J. H. Aston and The Star Tube Co., 


mdon. 

19,741. Form of Topacco Poucn, G. V. Rowden, 
Brighton. 

19 742. Tacnrometer, G. J. Bell, W. O. and W.S. 
Smith, and G. K. B. Elphinstone, London. 

19,743. Gout and Raeomartic Corr, H. F. W. Edwardes, 
London. 

19.744. VaporiseRs for Om Ewnaines, A. Barker, 
London. 

19,745. ELecrric AccumuLators, J. Korner, Liver- 


pool. 
19,746. TorLet Paper, W. J. Baker and C. Kenny, Man- 
chester. 
19 747. Stampinc and Printinc Press, W. Miiller, 
London. 
19,748. Frames for Bacs, H. Sand and H. Sand and 
n. 


, London. 
19,749. Cicar and Cigarette Hoipers, R. P. Jcssel, 


London. 

19,750. Lupricatinc Journats, L. C. Wallach, 
London. 

19 751. Groves, L. C. Wallach, London. 

19,752. Pepats of Cycies, W. J. Lloyd and W. Priest, 
London. 

19,753. Tires, G. Smith, London. 

19,754. Masticators for Liyotium, H. W. Godfrey, 
London. 

19,755. CisteRNs, W. Willis, London. 

19.756. Crnpeg Sirrea, W. 8. and R, J. Feggin, 
London. 

19,757. AtarM, E. O. Dietze, London. 

19,758. Furnitor®, R. Smith, London. 

19,759. Sairt Curr3, E. Gascoigne. jun., Lonion. 

19,760. Cyciinc Skirt for Lapigs, D. 8, Legy, Lor don. 

19,761. Geartna for Knirg CLeaners, J. W. Spong, 
London. 

19,762. Cycres, A. J. Boult.-(H. A. Lozier, United 
States ) 

19,763. Teacntnc of Topocrapny, M. A. Duthoit, 
London. 

19.764. Suraicat Instruments, L. Bors, London. 

19,765. TyPEWRITING Macuine*, W. P. Kidder, 
London. 

19.766. Maxine Cur.ino Pins, L C. Vincent, London. 

19.767. Dritis, H. Schmipff, London. 

19,768. Inrants’ Bo1tes, W.C. Juch and B. A. Spaull, 
London. 

19,769. Treatine Diseases, F. Fickert, London. 

19,770. Guarps for PenHotpers, R. M. Paterson, 


mdon. 
19,771. ReauLatine Consumption of Gas, J. C. Bayley, 
Bournemouth. 
19,772. Maxine Bricks, J. A. Noel, London. 
19,778. Rowrna Boats and their Oars, M. Archer, 
London. 
22nd October, 1895. 


19,774. “Is-anp-ouT” Inpicators, F. J. Moffett, 
London. 

19,775. Frrrmxa the Corps of Sasues, A. E. Studd, 
Brighton. 

19,776. Propetuer, J. B, Archer and J. H. Blackburn, 
South Shields. 

19,777. Gotr Ciuss, F. E. Matthews, F. W. Harbord, 
and P. Reilly, Staines. 

19,778. Crier for Layinc Rattway Mertats, W. A. 
Gaskins, Cheltenham. 

19,779. | Generatinc Apparatus, J. H. Exley, 

‘ord. 
19,780. Kwrrrino, F. W. Pare, Nottingham. 
19,781. Tres, G. France, W. Senior, and R. Dyson, 


‘anchester. 
19,782. Coottna Liquip3, W. T. Ramsien and A. G. 
Southby, London. 
19.788. PLayine the Game of Lacrossg, H. M. Collison, 
Li 
ag Distaipvtina Brast in Cuporas, J. Jones, 


nD, 


19.785. Maxine Firevicuters, C. G. Satterthwaite, 
Manchester. 

19.736. Supptyina Disinrectina L'quips, W. Ross, 
jun.. Glasgow. 

19,787. Gear Caszs, R. Pollock, London. 

19,788. Rrpine and Daivixa Reins, W. F. Sinton, 
London. 

19,789. Imiratinc Bampoo Canes, G. Sanders, War- 
wickshire, 

19,790. Water-cLoset Cisterns, H. Sutcliffe, Halifax. 

19,791. Bortne Lucs of Cycies, A. Herbert, Coventry. 

19,792. Arn Compressor, E. Wittmann, London. 

19,798 Banp Cutter and Fesper, H. Wappalhorst, 
London. 

19,794. Hat Securers, H. Astrich, London. 

— Sream Borter Fcvss, P. T. Gill, Meersbrook 

ank. 

19,796. ContRoLLine the Suppty of Steam, G. Glydon, 
Birmingham. 

19,797. Meruops of Knittina, G. F. Sturgess. Leicester 

19,798. Stoprine and Srartine Venicuss, W. G. Hay, 
Liverpool. 

19,799. ORNAMENTING METAL Rops, T. H. Lawton, Bir- 
mingham, 

19,800. Bows for Musica InstRuMENTS, T. Anyon, 
Manchester. 

19,801. Comn-raEED Mecuanism, H. D. Bailey, Man- 
chester. 

19,802. Pump Cure for Cycirs, J. H. Baynes, Man- 
chester. 

19,808. Rartway Wacons for Coat, J. A. Hope, White- 


haven. 

19,804. Wire Guass, J. H. Croskey and J. Locke, Bir- 
mingham. 

gy ong Skirt Suspenper, C. J. Oppermann, 

naon, 

19,806. Means for Raistna Liquips, J. Sadd, Man- 
chester. 

19,807. Liprary SHx vine, W. H. and F. A. Winslow, 
Manchester. 

19,808. Pixs, E. Westley, Croydon. 

19,809. Waeret Rims, E. Warwick, Birmingham. 

19 810. Frac and Srrap Puzzue, A. Miesch, Birming- 


ham. 
19,811. Caarr Cuttine Macuiyss, F. 8, Cocks, Peter- 


rough. 

19.812. Hooxs for Suspenpine Curtains, E. Christie, 
London. 

19,818. GentLimen's Vests, J. 8. Metcalfe, London. 

19,814. Distnrectant, E. W. Rowsell and C. Stansfeld, 
Manchester. 

19,815. Brake Apparatus, C. M. White.—( The St. Louis 
Brake Company, United States.) 

19,816. CarcHeR Mait Poucues, A. P. Hauss, London 

19,817. Cranes for DeLiveRING Mart Baas, A. P. 
Hauss, London. 

19,818. CavsHine Macuines, D. Young.—{F. C. Austin, 
United States.) 

19,819. Cemenr Ixsecrors for ReparrRina Tires, C. G. 
Page, London. 

19.820. Tuagyina Arr Topes in Tires, F. W. Morgan, 
London. 

19,821. Typewriters for Propucine Stereotypes, G. 
Hallett. London. 

19,822. Buck.es, J. C. Fell —(A. Leavitt, United States.) 

19,823. Guass Stopper, J. Hickling, London 

19,824. Cuucks for Daittinc Macuines, G. Remmler, 


don. 
19,825. Tram Propectina Apparatus, M. Wertheim, 

London. 
19,826. Ligut Sicnatuinc Apparatus, L. Sellner, 


ndon. 

19,827. SipHon Discuarce Apparatus, G. Priester, 
London. 

19,828. ELECTROLYTICAL APPARATUS, R. Heathfield and 
W. S. Rawson, London. 

19,829. Fotpine Doors, D. Doyen, London. 

19,830. Propcctne Gas for Liertine, &c., A. Devis, 
London. 

19,831. Cements, W. Williams and H. Deffett and Co., 
Ld., Bristol. 

19,8382. Erecrric Propuision, A. G. New and A. J. 
Mayne, London. 

19,833. Etectric Proputsioy, A. G. New and A. J. 
Mayne, London. 

gy Bearinos for Sprnpies, E. Maertens, 

mdon. 

19,835. Cyctometers, P. M. Justice.—(The Veeder 
Manufacturing Company, United States ) 

19,836. Arrixinc PostacE Stamps, F. Gauger, jun., 


ndon. 
19,837. Lamps, T. E. Adams, London. 
19,838. Lampa, T. E. Adams, London. 
19,839 Dynamo Motors, A. De Puydt and M. Poncin, 


mdon. 
19,840. Sarety APPLIANCE for Lamps, A. W. Brittain, 

London. 
19,841. ExnipitineG TaBieat x Vivants, E. von Kilanyi, 

ndon. 
19,842. Bu1ToNHOLE Sa wine Macuines, F. W. Mugford, 


ndon. 

19,843. Fare Reoisters, W. H. Beck.—(The St. Louis 
Register Company, United States.) 

19,844. Grass BLowina Macuines, M. J. Owens and 
E. D. Libbey. London. 

19,845. Guass BLowine Macuines, M. J. Owens and 
E. D. Libbey, London. 

19,846. PRaveNTING the FRAUDULENT RE-FILLING of 

TLES, H. H. Lake.—-(G. J. Newwitter and N. 

Schaub, United States.) 

19,847. AtracumMents for Hat Boxes, M. A. Palmer, 
London. 

19,848. SweEPinc Macuines, C. Hvass, London. 

19,849. Stzsm Heaters, W. H. Curtis, London. 

19,850. Tents, 8. F. B Biddle, London. 

19,851. Makixc Bo.ts for Nurs, &c., 8. Vanstone, 
London. 

19,852. Bean Fiour, H. H. Lake.—(A. D. Bergtold and 
I. H. Falk, United States.) 

19,853. Automatic Vapour Fue. Burner, I S. Elkins, 
London. 

19,854. Pipz Coupiines, J. Wills, London. 

19,855. Propucine Desiens on Paper, R. H. Hutton, 
jun., London. 

19,856. Stgam Disrnrectinc Ap?aratvs, A. B. Reck, 


London. 

19,857. Lacina of Boors and Suors, G. L. Cumine, 
London. 

19,858. Mattino Gratn, R. J. Hanbury.—{The Berliner 
Actien gesellschaft fiir Eisengiessere. and Maschinen- 
Jabrik vormals J. C. Freund and Co., Germany.) 

19,859. Lamp Bracket CLamp, W. N. Beardsley, London. 

19,860. Motors, J. Devonshire.—(W. B. Potter, United 
States ) 

19,861. ELectric Rattways, J. Devonshire.—(W. B. 
Potter, United States ) 

19,862. DyNAMO-ELECTRIC MacaINeEs, J. Devonshire.— 
(EZ. Thomson, United States.) 

19,863. Current Recutators, J. Devonshire.—(C. P. 
Steinmetz, United States.) 

19,864. StrpiIne Winpows for Carriagegs, F. T. Long, 

London. 

19,865. Oi Stoves, E. and A. Thorpe, London. 

19,866. INDUCTANCE CoILs, R. Belfield.—(0. B. Shallen- 

berger, United States ) 

19,867. Dustinc BrusHes or Waisk3, H. V. Anderson, 

Liverpool. 

19,868. GuLLY Traps and other Traprina Devicrs, D. 

Holland, Liverpool. 

19,869. FasteninG Skates to Boots, T. H. Dobson, 

Liverpool. 

19,870. SavcePan Lips, W. H. Smith, Liverpool 

19,871. ReeuLatinc Heatinac Apparatus, C. Obrebo- 

wicz, Liv 

19,872. ApverTisinc Apparatus, R. B. Morison, 

London. 

19,878. Lockixa Nots on Bouts, W. H. Tomkinson, 


ndon. 
19,874. Preumatic Tire Vatves, C. F. R. A. H. Bagot, 
London. 
19,875. Bett Buoys, J. Gibson, London. 
19,876. Toys, C. B. Antram, London 





19,877. CycL® Hanpies, T. Sharples and R. Newsholme, 
London, 


19,878. Batu Castors for FuRNITURE, J. Thomas, London 
19,879. Toys, R. Smith, London. 
19,880. Apparatus for SiaNALLING, T. and R. Yates, 


ndon. 
19,881. Fire-gscapges, R, J. Symons and J. S. Ward, 


ndon. 
19,882. ApvusTaBLE Supports for Books, J. 8. Ward, 
mdon, 
19 888. Winpow Fasteners, G. H. Yost, London. 
19,884. Winpow Locks, BH. M Harrington, ! ondon, 
19,885. TazRMocAUTERS, L. Wirsching, London. 
19,886. Construction of Metat Barre.s, &c., G. W. 
Hughes. London. 
19,887. Tupes for Cueaners, F. W. Shorey.—(W. H. 
Shorey, West Indes ) 
a and Sroprerina Borries, J. Miles, 
ndon. 
19,889. Prixtina Macninery, A. J. Boult.—(4. J. 
Biddy, United States ) 
19,890. LusricatinG Compounpn, A, J. Boult.—(7. J. 
Lovett, United States ) 
19,891. Gear Cases for VeLocipepes, &c., H. Cliff, 


mdon. 
19,892. Purtryine Mica, A. J. Boult.—(7. J. Lovett, 
United States ) 
19,893. Rotary Enotes, A, J. Boult.—(J/. £. and A, H. 
Giinther, Germany.) 


23rd October, 1895. 


19,894. Teck Skw:na Macuines, J. B. Seel, London. 

19,895. Cycie Locks, G. Moseley, Kingston-on- 
Thames. 

19,896. StRawBeERRyY and Prant Forcer, T. Lambe, 
London. 

19,897. Fire Brass Tonos, B. Addicott and G. Holland, 
Birmingham. 

19,898. MANUFACTURE of MiLk Srraryers, H. Groves, 
Birmingham. 

— Coatine of Merats, A. E. Tucker, Birming- 

am. 

19,900. CLorutne for Iyrants, A. L. Drury, Bristol. 

19 901. CarRyInG ARTICLES on Cycies, J. G. Grose, 
Leicester. 

19,902. A Macumye for CiEavina Rock, G. Nightin- 
gale, Manchester. 

19 903. Boor Rack, J. W. Blakey, Leeds. 

19,904. Matca Boxes, H. J. Cooper and W. Pearce, 
Birmingham. 

19,905. Torter Linep Hart, IL. Kaufmann, London. 

19,906. Decorations, A. Weiler, Bradford. 

19,907. Cycre Tires, J. W. Coltman and W. H. Chanter, 


ord, 

19,908. CyrctEs, H. Coventry, Liverpool. 

19,909. Pagumatic Tires, J. J. Warry, Liverpool. 

19,910. Axe Boxes for Veuicirs, T. W. Wilson and A. 
E. Freeth, Birmingham. 

19,911. Frames for Cyrcies, W. Devoll, Warwickshire. 

19,912. Sronz CrusHinG Macuines, 8. Mason, 
Leicester. 

19913. Frames for Woven Wire, J. Davie, Man- 
chester. 

19 914. Parntine OvutrFit, C. Bate? and W. H. Parry, 
Liverpool. 

19,915. Furnaces, C. Conaty and E. G. Constantine, 
Manche ste>. 

19,916. ILLUMINATING Gas, W. Ewing acd J. Meikle, 
Glasgow. 

19,917. Wrinoinc Macaineg, J. and E. Whittle, Man- 
chester. 

19 918. Sream SteeRiNG Encines, J. Caldwell, Glasgow. 

12,919. ManvuracturReE of Lapigs’ Hats, J. Haye, 


asgow. 
19,920. Fiurp Dirrisutinc Enotes, J. Sharp, 


asgow. 

19,921 Dryimc Air for Biast Furvyacss, W. M. D. 
Mackey, Leeds. 

19 922, Paopuction of Exptosive Gases, T, Hawkins, 
London. 

19,923 Frames of Sarery Cycies, M. Menzel, Bir- 
mingham. 

19,924. Rockers for Cuatrs, &c., K. McLaughlin, 
Dublin. 

19,925. A1mospHERIC Gas Burners, C. G. Norton, 
London. 

19,926. Ganoway Rouiuers, A. Cochrane and G. 
Cooper, Beverley. 

19,927. Sezepj CrusaineG Macutnery, J. Buffham, Hull. 

19,928. Mernopof Dyginc Yarns, H. McBeath, Durham. 

19,929. Foorsatts, W. H. and W. A. Crook, Southport. 

19,930. Necktig, A. Nicholson and J. Hall, Leek. 

19,931. AnrmaL SHoks, E. R. Rogers, Birmingham. 

19,932. Om Rerammna Hoss, F. A. Almond and W. 
Wilkinson, Wigan. 

19,938. Lock Knobs and Spiypes, A. Budden, London. 

19,934. ELectro.tytic Propuction of Meta.uic Zinc, 
C. A. Burghardt and G. Rigg. Manchester. 

19,935. Damp-proor Socks for Boors, J. A. Fox, Man- 
chester. 

19 936. Brake, T. Small, Gateshead-on-Tyne. 

19,987. Kino Kum-Furt, A. Hudson, Yorks. 

19,938. Meta. Strips for Skauinc Sticky FLY-PAPERS, 
Bleasdale, Ltd., York. 

19,939. Mart Carta for CHILDREN, W. ©. McEwen, 
Glasgow. 

19,940. Preventine the Pitrerinc of Letters from 
Prtiar-Boxes, J. A. A. Nystrém, London. 

19,941. Construction of Busmet, &c., MeasurE3, J. J. 
Sumner, London. 

19.942. Opricat Toy, R. Pilkington. Lordon. 

19,948. Napktn-HoLperR, P. R. J. Willis. —(A. A. 
Vernon, Canada ) 

19,914. Locking Cycies, F. Richmond and J, J. 
Mennell, London. 

19,945. Ropeer-LineD Cramp for Reparrina Burst 
Pipgs, J. F. Clouder, Kent. 

19,946. Makina CHANGEABLE Priacakp3, J. Weiss, 
London. 

19.947. Execrric Contact Devices, C. Moradelli, 


ndon. 
19,948. IncaNDEsceNnT Gas Appz RATUS, F. 8, Thorn and 
Cc. H le, London. 
19,949. CHAIN-GEARED VeLocipzDE3, J. B. Paton, 
otland. 
19,950. Pocket Apnesive, E. W. Hopkins, London. 
19,951. Se.r-1aniTeR for Gas Enoines, H. T. Roberts, 


ndon. 

19,952 Materiat for Fittermsa Water, &c., G. 
MacDonald, London. 

19,958. InreRNAL ComBustion Motors, F. O’C. Prince, 
London. 

19,954, AERATING or CARBONATING Li quips, G. Hopkins, 
London. 

19,955. Cscies, H. P. Stuart, Richmond. 

19,956. Pipes, F. W. Rae, London. 

19,957. Oprarxinc Motive Power, A. V. Newton.—(A. 
Nobel, France.) 

19,958. Mowinac Macutnes, R. W. McConachie, jun., 
and R. McConachie, sen., London. 

19,959. Pweumatic Tires, W. P. Thompson. — (A. 
Ferrero, Italy.) 

19,960. Mixtne Soap, W. P. Thompson.—(A. and B. Des 
Cressonnitres, Belgiuin.) 

19,961. Macutnery for Stampina Corns, L. Schuler, 


London. 
19,962. WeicHina Cotton Goops, E. Cunningham, 
Liverpool. 

19,963. Suips’ Pappte Wueets, W. T. Langley-Smith, 
London. 

19,964. Drivinc.Gear for Cycuzs, R. M. Deeley, London. 
19,965. Lawn Mowers, J. E. Ransome, London. 
19,966. SepaRaTING Dirt, E. Davies and J. Metcalfe, 
Manchester. 

19,967. Apparatus for Ratsina L:quips, J. Lemichel, 
London. 

19,968. Fitterine, C. Whitfield, London. 

19,969. ALarm, G. W. and G. A. Phillipson and J. H. 
lois, London. 

19,970. Pencit Case, F. Edmonds, London. 

19,971. Dp1vina Banps, T. C. Dennison, London, 
19,972. Stirrentna Lace, 8. Kirschner, London, 
19,973. Exectric Lamps, W. J. Davy, Lond 





on. 
19,974. TaeaTMENT of Dearness, R. Dudersta’t-Stein, 
London, 


Nov. 1, 1895. 


eee eee”: 


19,975. CanpLEsticks, J. Kell, London. 

19,976. Device for CLeanina Decanters, 8, Munde 

siete , 
977. KING Piates, W. J. Rudd, London. 

19,978. Governor for Rorary Eva A 

London. NES, J, L. Jénsson, 

. VaLves for Exornes, C. W. Thompson, 

19,980. Ow Enores, E. Delahaye, contin viento, 

19,981, Sewino Macuines, H. 8. Ellis, London. 

19.982. Gas Lamps, T. C. J. Thomas, London, 

19,983. Courter and Couptina, E. Murrell, Budacra 
Berar, India. ; 








SELECTED AMERICAN PATENTS 
From the United States Patent Office Official Gasette. 


544,633. Compination Dynamo. B. P. Warner, Chicago 
1u.—Filed February 24th, 1890. ; 
Claim.—In an are light dynamo, the combination 
with field magnet coils included in series with the 
working circuit, of a switch adapted to short circuit a 
portion of the field magnet coils to reduce the field 
strength, the coils being short-circuited instead of 


[544.633] 

















thrown on open circuit to thereby afford a counter 
electro-motive force to prevent surges of the field at 
the lesser strength, and brushes adapted to be moved 
about the commutator to a position of no spark under 
the new field strength, whereby the dynamo may be 
readily converted from a full are to a half are machine, 
substantially as described. 

544,747. Ma>uHote ror Erectric CABLE OR OTHER 
Bupways, B. L. Ransome, Chicago, Ill.—Filed Janu- 
ary 11th, 1895. 

Claim —(1) A manhole chamber having elect ic con- 
ductors passing arcund the wall thereof; a circular 
shicld for protecting said conductors and devices for 
raising said shield so as to permit of sccess to said 
conductors. (2) A water conduit and manhole chamber 
therefor; electric conductors entering said chamber 


544.74 7} 





and passing along the wall thereof, and a movable 
shield for protecting said conductore. (2) A shell 
serving as a conduit for water or sewerage and having 
a series of smaller conduits in the body of said shell ; 
a manhole chamber serving as a means of entering 
said main conduit, electric wires passing through the 
auxiliary conduits and around the wa!l of said man- 
hole chamter and a shield for protectirg all wires 
within said chamber. 
544,749, Exvecrric Motor, B. P. Remy, Peru, Ind.— 
Filed November 24th, 1894. 

Claim.—In an alternating current electric motor, 
the combination of radial electro-magnets adapted to 
rotate together, a commutator suitably connected to 





said electro-megnets, ard a stati nary iron part of an 
elliptical oval or similar shape, said stationary iron 
part generating no magnetism, but «btaining its 
magnetism wholly by induction from the revolving part. 


545,042. Hysteresis Compsnsator, B. Abdank-Aba- 
kanowicz, St. Maur, France.—Filed March 17th, 
9: 


1893, 
Claim —(1) The method of correcting or neutralising 
the effect cf hysteresis in electro-magnetic apparatus, 
which consists in employing in such apparatus a main 
and an auxiliary magnetic circuit and neutralising the 
effect of the residual magnetism of the first circuit by 


























that of the second. (2) The combination, in an elec 
tro-magnetic apparatus, of electro-magnets having 
respectively cores «f soft iron and of hard iron or 
stee), the cores beirg arranged to act upon a mcving 
part in opposition to cach other, ard means fo. 





energising the corea, 
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;ATRR POWER AND ELECTRIC PLANT FOR 
WATE ONG DISTANCE TRANSMISSION. 


Wir the last few months two electric plants for 
long distance transmission of power generated at water- 
falls have been put in successful operation in the United 
States. One of these is at Sacramento, California, where 
the power is transmitted about twenty-five miles; and the 
other is at Portland, Oregon, where the distance is about 
twelve miles. This latter plant is described in the 

ticle. 

Prthe City of Portland, in the State of Oregon, is situated 
on the Willamette River, near its junction with the 
Columbia River, and on the former river there are a 
geries of falls about twelve miles above the city, where 
a town called Oregon City has been established. The 
falls have an available head of 40ft.; and it is estimated 
that 50,000-horse power could be developed there, the 
new plant herein described having a capacity of 12,800- 
horse power. Part of the power has already been utilised 
by numerous factories and mills erected near by; and in 
addition to these an electric station, erected some years 
ago, has supplied current for lighting the streets and 
dwellings of Portland, and for operating an electric tram- 
way between Oregon and Milwaukee, seven miles away, 
the direct current and high frequency alternating systems 
being used. The situation is clearly shown on the 
sketch map, Fig. 1. ; : 

The power station is on the west side of the river, and 
is a brick and iron building, which will ultimately be 
four times its present size, or 364ft. long, and will con- 
tain plant having a total generating capacity of 12,800- 
horse power. The plant is owned and operated by the 
Portland General Electric Company, and in addition to 
the land covered by the station, the company has pur- 
chased about 1600 acres in the vicinity. It also controls 
the canal and locks on the west side of the river, con- 
structed to allow of the passage of vessels past the Falls 
into the navigable waters above, extending 75 miles 
inland. ‘To construct this canal, the State of Oregon 
contributed about 200,000 dols., the balance being 
supplied by the company. 

The water wheel plant was furnished by the Stillwell- 


Fig. 1 





MAP SHOWING LOCATION OF LONG-DISTANCE POWER 
TRANSMISSION AT PORTLAND, OREGAN, U.8.A. 


Bierce and Smith-Vaile Company, and consists at the 
present time of three units, each consisting of a pair of 
vertical cylinder gate improved Victor turbine wheels, 
42in. and 60in. in diameter respectively. The larger 
wheel is an auxiliary to be brought into service only at 
periods of excessive high water, which the records show 
occur about once in every five years. The smaller wheel 
runs at a speed of 200 revolutions per minute, and the 
larger at 100 revolutions per minute. Both turbines are 
set at the same level, and each carries a pulley, that of 
the 42in. wheel being fixed to the generator shaft. 
When the large wheel is in operation the two pulleys are 
belted together, the smaller wheel is disconnected, and 
the large wheel drives the generator at a uniform speed 
of 200 revolutions. When the smaller turbine is operated 
alone, the belt lies upon a shelf surrounding the pulleys. 

The weight of the vertical shaft, with the armature, is 
about 33,5001b., and to carry this a system of extra 
bearings is introduced, one of the ring-thrust type and 
the other a hydraulic oil bearing, both supplementing the 
ring bearings on the armature shaft. They are enclosed 
in cases filled with oil delivered by hydraulic pressure, 
and are surrounded by water jackets. The generator 
shaft is 29ft. long and 8jin. diameter. It is not a con- 
tinuation of the shaft of the wheel, but is coupled to it 
by means of a dise coupling, which allows of a certain 
free movement up and down of the generator shaft. The 
shaft of the 60in. wheel runs from the coupling to a 
bearing set in the floor of the station. Both wheels in 
each section are controlled by hand wheels, and both are 
regulated by the same governor. The belt tightener is 
also controlled from either floor by a hand wheel. 

The water is admitted to the penstocks from the upper 
canal by means of a head-gate operated from a platform 
on the canal side of the station. Each penstock is 10ft. 
diameter, and is constructed of riveted steel plates. 
Each wheel has its own flume, the water passing through 
the large flume of the 60in. wheel to the flume of the 
smaller wheel, whence it passes through a tube into the 
tail race, as shown in Fig. 2. In addition to this turbine 
pe ae ay an auxiliary power equipment has been 
i ished, consisting of a set of pumps, including a 
hydraulic pump for supplying oil to the thrust bearing 





cylinders, and a duplex water pump to circulate the water 
in the cylinder water jackets. They are operated by two 
15in. horizontal turbines, enclosed in the same flume. 
For the operation of the exciters a further pair of vertical 
turbine wheels has been installed, each 48in. diameter, 
driving the generators by a similar system to that already 
described for the operation of the main machines. 

The complete power plant will consist of twenty three- 
phase generators and two direct current generators, the 
latter acting as exciters. The total capacity of the 
station therefore will be 12,800-horse power, divided into 
twenty units, each one independent of the others. The 
three-phase system adopted is that of the General Electric 
Company, one of the largest electrical companies in the 
United States. 

One peculiar feature of the Portland installation is 
the employment of large blocks of power for electric 
tramway service, involving the transformation of the 
polyphase current, sent over the line into direct current 
for railway circuits. The frequency is thirty-three cycles 
per second, selected on account of the large amount of 
power which it was necessary to convert from alternating 
into direct current. The current is delivered directly to 
the line without first passing through transformers, and 
when it reaches Portland is transformed down to a poten- 
tial of 400 volts. For the power service the step-down 
transformers are connected to rotary converters, which 
will deliver a continuous current of 500 volts for electric 
tramway service, as well as for the operation of stationary 
motors. Induction motors will also be used directly con- 
nected to the secondaries of the step-down transformers 
when this can be done to advantage. 

The five sections of the power station already erected 
are occupied in the following order :—The first section 
contains the pumps and the accumulators for the com- 
plete station. In each of the three following sections is 
one three-phase alternating current generator of 450 
kilowatts, or 600-horse power, capacity, and the fifth 
section contains the two 250 kilowatts continuous current 
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Fig. 2-CROSS SECTION OF POWER STATION 


generators used as exciters. Each exciter is capable of 
exciting all of the twenty three-phase generators, and the 
second has been set up as a reserve, in case of accident to 
the first. At present one is furnishing direct current to the 
electric tramways in Oregon City. When the station is 
complete the exciter section will be removed from the 
fifth section and will be placed in the centre section of 
the building, where the switchboards will also be 
erected. 

The generators are of special design, and are set upon 
the floor of the station, the armatures revolving in a 
horizontal plane, with one bearing at the floor line and 
another on top of the armature, underneath the collector 
rings. Each generator has twenty laminated poles. The 
armatures are a little over 7ft. in diameter, and are about 
2ft. high. These armatures are constructed to deliver 
current directly to the line at a working potential of 
6000 volts effective pressure without the intermediation 
of step-up transformers, and on account of this high 
voltage unusual precautions were necessary to perfect 
the insulation of the armature coils, to avoid leakage to 
the ground. The armatures are wound with flat wire, 
and each of the coils is divided into sections, each 
section being separately insulated. The armatures have 
been subjected to a pressure of 15,000 volts alternating, 
and were both short circuited and open circuited under 
full excitation without the slightest injury. The field 
coils are wound for excitation of 500 volts continuous 
current, and each has been subjected to a test of 5000 
volts alternating current. The regulation in these 
machines has proved very good, the increase from no 
load to full load being comparatively moderate. From 
the dynamos the leads are run to floor connectors, and 
pass underneath the floor to the switchboard, the concrete 
floor being laid over them and giving thorough protec- 
tion. 

The exciters also have the armatures revolving in a 
horizontal plane, with one bearing only at the floor line, 
and each has a capacity of 250 kilowatts at 125 revolu- 
tions per minute. The high tension switchboards are 





built of native marble, and the panel method of con- 
struction is followed throughout. Each panel carries a 
double pole main switch for the high potential circuit, 
and a double pole double-throw switch for the exciting 
circuits. It also carries a rheostat for the control of 
the excitation of each machine, and a single-throw switch 
opening the circuit through a set of seven 32 candle- 
power 110 volts. In addition, the board carries a current 
indicator for each line and one for the exciting circuit, 
and a potential indicator, with station transformer, placed 
at the back. The upper part of each panel consists of 
a set of plug connections for coupling the machines in 
parallel or for direct line connections from each gene- 
rator. The exciter switchboard consists of two panels of 
Tennessee marble, with a special switching panel between 
them. By means of this switching panel current for 
the electric tramway in Oregon City can be obtained 
from either exciter, or the two exciters can be coupled 
in parallel, or the outgoing current can be used for 
excitation purposes, and the balance from the exciters 
can be used for other work. 

From the generators the current passes directly to the 
line trough the switchboard. The line is 14°3 miles long, 
and has a separate circuit installed for each machine. It 
passes through an undulating country, following the 
course of the Willamette River as closely as possible. 
The poles upon which the three-phase wires are str 
also carry a number of wires for the 5000-volt continuous 
arc current from the old transmission station, as well as 
the wires over which the old system of lighting with high 
frequency 5000-volt alternating current is effected. The 
loss in the long distance transmission line is calculated 
at full load at about 11 per cent. 

The sub-station in the city of Portland to which the 
high-frequency lines are brought is a two-storey building 
at the corner of Seventh and Alder-streets, covering a 
space of 40ft. by 100ft. The lower floor is divided into 
three rooms, one containing the transformers, the second 
the rotary converters, and tbe other being used for a 
repair shop, lamp and meter room. The upper storey of 
the building is occupied by the offices. 

In the transformation room at present are the necessary 
transformers for the three units already installed, or forty- 
five transformers in all. The receiving end of each line 
is connected to a bank of fifteen transformers per 
generator, five being placed between each pair of wires 
of the three-phase system. The transformers are mounted 
on an iron rack five transformers high and three 
wide, and foundations are already laid for six addi- 
tional units. Each set of five transformers is con- 
nected to the primaries in series and to the secondaries in 
parallel, although in the transformation of the three- 
phase current two sets only are necessary. For the 
large units, with high voltages, however, as employed in 
the present installation, it is desirable to have a large 
number of transformers banked. The bank, therefore, 
is divided into three sets instead of two, so that each 
group may act as a reserve to the other two sides, 
enabling two-thirds of the power of each generator to be 
delivered, even if the transformers on one leg of the 
circuit have to be disconnected, nor is the balance of the 
system affected by this change of connection. The trans- 
formers regulate at a little over 1 per cent. variation of 
the secondaries from no load to full load. The trans- 
formers have numerous air passages between successive 
bunches of iron laminz and between the coils, so that 
they may be cooled by artificial ventilation. This enables 
the transformers to be worked at a high output of 
efficiency, and yet remain cool. The distribution of light 
from the secondaries is effected on the Edison four-wire 
system, which allows of a large territory being operated 
from one transformer station, and which also allows of 


~ | the working of synchronous and induction motors from 


the lighting mains. The four-wire system is worked at 
1000 volts between wires, and by means of feeder regu- 
lators a variation of 4 per cent. in either direction is 
covered. 

As already mentioned, the direct current for the tram- 
way service is obtained by conversion from the three- 
phase alternating current. This is effected by means of 
rotary transformers, two of which are at present installed 
in the sub-station, and space has been left for three 
additional transformers. ‘The capacity of each converter 
is 500-horse power delivered to the omnibus bars of the 
continous current switchboard. 

The long distance transmission lines for this tramway 
service, as in the case of the lighting circuits, are con- 
nected to step-down transformers, transforming the 
current from 6000 volts on the line to 400 volts at the 
secondaries. The secondaries are connected to the three 
collector rings on one side, and the current is thus 
brought into the armature of the rotary converter. The 
alternating current at 400 volts is then converted in this 
machine into direct current at 500 volts at no load and 
550 volts at full load, delivered from the commutator side. 
The rotary converters are arranged for self-regulation, the 
voltage on the direct current side compounding with the 
same regularity as that found in the best direct current 
dynamo, despite the varying losses on the long-distance 
line and the varying armature reaction in the rotary con- 
verter. This regulation is entirely independent of the 
generator, which receives constant excitation at all loads. 
The shaft of the rotary converter is extended 12in. 
beyond the bearing of the alternating current side to take 
a small pulley from which any small machine or an arc 
dynamo may be driven. It is recorded as a noteworthy 
fact that, in spite of the long transmission line, and the 
increasing load on the generator, the potential supplied 
to the tramway lines steadily rises as the load is increased. 

Each rotary converter has a capacity of 400 kilowatts. 
It is an eight-pole machine, making 500 revolutions. The 
armature is iron-clad, carrying at one side a commutator 
and at the other three collector rings. From the rotary 
converters the wires are taken to the power switchboards. 
Each converter has two panels, one for the three-phase 
current and one for the continuous current. The alter- 
nating current panel carries two double-pole switches, 
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one for connection to the converters and transformers, 
and the other to connect the converter to a set of common 
bus bars. An additional main switch is provided to con- 
nect the rotary transformer and the panel itself, which 
carries also a set of fuses, three current indicators, and a 
potential indicator with a transformer reducing the 
potential from 3$ to 1. The continuous current panel is 
of the standard direct-current type, with automatic circuit 
breaker, and a current indicator added for the fields of 
the rotary transformer. The panels may be coupled in 
parallel on both the alternating and continuous current 
side. 

The direct current will be carried to the East Side 
Tramway Company’s power station by means of cables 
under the Willamette River, and this distribution will 
reach as far as Milwaukee, where connection will be made 
in parallel with the 600-volt service from either station 
Aor station B at Oregon City. The loop from Oregon 
City to Portland and back will thus be as follows :— 
Beginning at Oregon City with a 33-cycle three-phase 
current at 6000 volts, 14°3 miles will be traversed as far 
as Portland: the current will then be transformed to 
400 volts alternating, and, passing through a rotary con- 
verter, will issue therefrom at 600 volts continuous 
current, which will be transmitted eight miles to Mil- 
waukee, and connect with the continuous current from 
Oregon City. 

The lighting switchboards in the Portland sub-station 
consist of one panel for each leg of the three-phase 
system. The secondaries from the transformers are 
entirely independent, and the panels carry fuses and two 
four-pole switches for coupling the feeders directly either 
to the corresponding transformer unit, or to the bus bars 
and the switches for the operation of the feeder regula- 
tors. A current indicator is placed on each side of the 
four wires, and three potential indicators between the 
four wires. On top of the switchboards are placed the 
main switches for opening the different feeders, and each 
panel is provided with ground detectors and lightning 
arresters. At present the lighting from the three-phase 
system is used for large buildings, containing several 
hundred lights each. They are close to the city station, 
and this distribution can be readily handled at about 400 
volts. For the outlying and residential districts the high 
frequency apparatus with individual transformers will 
still be employed. Continuous current will be furnished 
to the street railway and to the stationary motors already 
installed, but new motor installations will be made with 
the three-phase motors, which will be run straight 
from the three-phase switchboard, in parallel with the 
rotary transformer. 








FITTING MACHINERY IN SCREW STEAMERS. 
No, IV. 

As soon as the vessel has been launched, she is towed 

to the sheer legs or crane, where the tunnel shafting, 
engines, and boilers are waiting for her, In order to save 
expenses, these are generally lifted on board with the 
utmost possible despatch. Naturally, the work below is 
hurried on, and everything ought to be in perfect readi- 
ness. 
First of all, the tunnel shafting is lowered down, either 
direct into the tunnel, a few top plates having been left 
off for this purpose, or into the hold, whence they are 
passed through a hole in the tunnel side or into the 
engine-room. The working space being very confined, 
the dragging about of these heavy shafts is no easy 
matter, and it would be an advantage not only at this 
period, but also during subsequent repairs, if appliances 
were fitted in the tunnel for slinging and transporting 
the shafts. Most of the heavy wooden logs on which the 
shafts are supported while placing them in line could be 
dispensed with, and the tunnel would be less encum- 
bered if convenient eyebolts were fitted to the tunnel 
tops. In large steamers a rail and travelling block 
are fitted over the thrust, as shown in Fig. 41, which 
enables the horseshoe thrust collars to be lifted and 
shifted when overhauling them. On account of this want 
of proper lifting appliances in tunnels, the shafting is 
rarely lowered to the bottom on the occasion of drawing 
the tailshaft because of the difficulty of raising it again, 
but is placed on blocks, as shown at A, Fig. 42, whereby 
the available working space is awkwardly reduced. Very 
convenient tunnels for working in are those in which the 
shaft is close to the bottom, as shown at B in dotted 
circles. 

In a new vessel the tailshaft coupling should be 
shored against the bulkhead to prevent it from being 
driven out during the next operation, which consists in 
dragging the aftermost length of tunnel shafting into posi- 
tion, Fig. 43, placing it on wooden blocks, W W, and 
wedging it up and shoring it sideways, until its aft 
coupling A, fits exactly against the tailshaft coupling. 
A straight edge placed longitudinally along the top, 
side and bottom will show whether the aft end is properly 
centred, and a feeler inserted between the two faces of 
the coupling will show whether the two shafts are in 
line. These feelers are thin taper blades about 2in. long, 
idoin. to J;in. thick at their ends, increasing by about 
=\;in. towards the handle. Their exact amount of taper 
can easily be measured with the help of a micrometer. 
It amounts to about one in a hundred, so that for every 
extra thousandth of an inch opening between the coup- 
lings, the feeler would penetrate about another tenth of 
aninch. An accuracy of ;;};;in. per diameter of coupling 
is therefore easily attainable, which corresponds to about 
Ajin. in one shaft length, and is sufficiently small to 
ensure a good working of the bearings. The plummer 
block is now inserted between the stool §, and the shaft, 
and is wedged up tightly to the latter, so as to take its 
weight; then a hard wood distance piece is very ac- 
curately fitted under it. In order not to waste much 
time over this work, broad wedges will have been 
prepared, and these are driven under the plummer 
block and left there. The projecting ends are screwed or 





nailed together, so that they cannot slide out, butare cut off, 
when the bolts are subsequently fitted through them, 
whereby they are permanently secured—see Fig. 44. These 
holding down bolt holes are not bored till later, because 
there is no time at present, the object being to get all 
the tunnel shafting and thrust shaft into place, so that the 
bed-plate can be lowered down. Sometimes even the shaft- 
ing is only supported on wooden blocks until this is done. 
The aft couplings are bolted together with two bolts only, 
the plummer block is carefully shored, so that it cannot 





Fig. 








Fig 43 


ee 
getting new ones. The wrought-iron rings which 
instead of these cast iron distance a are bese ae 
Fig. 45. A large number are prepared beforehand ; and 
as soon as the bed-plate is in its right position, wooden 
gauges are made, one for the space under each bolt. The 
rings are then reheated, and reduced under a steam 
hammer until they are of the same thickness as the 
gauges. Those which do not fit can easily be altered in 
the forge. Some engineers place an iron distance piece 
around each bolt; others use only a few, and fill up the 
other spaces with hard 
wood; and still others 
use only wood—generally 
teak, because it does not 
—. 
_While these distance 
pieces are being prepared 
the operation of boring 
holes into the engine 
seating is proceeded with, 
The holes in the bed. 
plate flange are generally 
cast there, and act ag 
guides for the drills, 
These might be made of 
@ more suitable shape, ag 
shown in Fig. 46, for it 
happens only too often 
with a careless worker, 
and on account of the 
difficulty of centreing the 
drill through a deep 
flange, that the two holes 
are partially blind—see 
Fig. 47. A saving of 
time and labour is also 
effected by using a tre. 
panning tool, as shown 
in Fig. 48, a sheet metal 
ferrule being placed in 
the flange hole to act as 
a guide. These drills are 
employed with great ad- 
vantage by electrical engi- 
neers in shipwork. Their 
use is particularly advis. 
able when the hole comes 
just on top of an angle 
iron or frame, as shown 
in Fig. 49. It may then 
even be necessary to con- 





tinue this boring opera- 
tion with an annular rose 
bit, or else the hole will 








have to be chipped out 
from below. If the 
engine rests on the top 




















be shifted sideways, and then the next length of shaft- 
ing is got into position, and its plummer block fitted in 
place, the work being repeated until the thrust block has 
been dealt with in the same way. 

A day or two will have elapsed, during which time the 
boilers will have been lowered into position, and now the 
bed-plate is placed on board, and with the help of jacks 
and wedges its position is carefully adjusted, so that the 
aft coupling of the crank shaft fits accurately against the 
forward coupling of the thrust shaft, as explained for the 
tunnel shafting. The other parts of the engine are re- 
erected on top of the bed-plate, while a number of men 


Fig. 42 




















are busily engaged, partly drilling holes into the engine- | 
seating and partly fitting the distance pieces. These | 
may be of any hard material or shape, but if made 
of cast iron they are either square and flat, or, more | 
generally shaped like a double-headed rail—see A, Fig. 45. | 
A long length of wood of this section is cut up into short | 
bits about four inches long, and these are planed down | 
until they are a tight fit under each bolt hole. Consecu- | 
tive numbers are punched or cut into each one, and as | 
these pieces are used as moulding patterns, the castings 
will likewise be numbered, and ought to be a tight fit in 
their respective positions. As this is not always the case, 
much time is sometimes spent in chipping them down or 








of a tank, it is better 
not to drill any holes at 
such points, but if a hole 
has been started before 
this is found out, it should 
be finished and tapped, a 
stud should be screwed 
into it, and as it cannot 
be caulked from above or 
below, a grummet, washer 
and nut, are inserted between the bed- plate flange 
and the seating, as shown in Fig. 50, so as to 
make a water-tight joint. With an ordinary engine 
seating it will generally suflice to fit a keyed bolt 
—see Fig. 51—the angle irons being partly cut away 
from below, as shown on account of the trouble men- 
tioned in our first article of leakages through the 
tank tops if bolts are fitted, some builders prefer to 
tap all the holes and to use studs. Instead of caulking 
either the top or bottom edges, nuts are fitted on the 


Fig. 44 











under side so as to give the necessary support and to 
make a water-tight joint—see Fig. 52. If the studs are to 
be caulked only from above, they must be fitted before 
the bed-plate is lowered down. In that case the distance 

ieces cannot be fitted round the bolts, but are driven in 

etween them. From these few remarks it is clear that 
delay and trouble would be avoided if the holes in the 
bed-plate flanges were placed so as to clear the angle 
irons of the seating; but it is not so easy as it wo d 
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ane 

arrange these matters, particularly if the ship 
: pose are not built by the same firm. When 
bolted down, holes are 
tunnel chairs, and the 





mm 
an 6 
bed-plate has been proper! 
pod Seane into the thrust pew | 
necessary bolts fitted. 

In all steamers where the engines are placed aft—par- 


Fig 465 
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icularly in vessels carrying petroleum in bulk, provisions 
ue i made for the drawing of the tail shaft. Ships 
having been built as shown in Fig. 53, it was found later 
on that the tail shaft could not be drawn in for inspection, 
even after the thrust block had been removed, so that it 
was necessary first to lift out the crank shaft. In 


Fig. 46 








petroleum vessels even this expedient would not be 
available, the tail shaft reaching beyond the bed-plate, 
and therefore stern tubes of a tapering oval section have 
been adopted—see Fig. 54—which shows the tail shaft in 
the act of being removed after the stuffing-box has been 
unbolted from the stern tube. ine 
As regards the lengths of the various shafts, it is 
customary not to exceed 
twenty diameters, on ac- 
count of the rapid in- 
i crease of the bending 
Mm strains; but they should 
not be «made too short, 
else there will be trouble 
while drawing the tail 
shaft. At any rate, the 
aftermost tunnel shaft 
should be longer than the 
distance from the aft end 
of the aft tail shaft liner 
to the forward end of the 
forward liner, otherwise 
it will always be necessary 
to remove two lengths 
when drawing the tail 
shaft. There is no ad- 
vantage in fitting a short 
length aft, particularly 


ITN 
now, when everybody has 


x 
WAS SS 
come to the conclusion 


that the tail shaft ought to be examined frequently. 

At this point it will be necessary to determine in how 
far this method of lining off the shafting, by butting the 
couplings, leads to accurate results. Reverting to Fig. 43 
of this article it will be seen that while being adjusted 
each tunnel shaft is supported at its extremities, and will 
sag as shown in an 
exaggerated form in 
Fig. 55, and the ques- 
tion arises, how much 
ought the faces of two 
butting couplings to 
be wider apart at the 
top than at the bottom 
in order that all the 
plummer blocks may 
be in line when the 
coupling up is com- 
leted? It could easily 
- comonatented ae) es ee 

é inclination a—Fig, 
55—at the end of wah SS WL 
Shaft increases as the 
cube of the length and inversely as the square of 
the diameter D, and that for a steel shaft 10in, 
in diameter, and 15ft. Qin. long, the angle « is x,y. 
The coupling flanges of such a shaft will be about 
20in. in diameter, so that their top edges will be 
about ;4,in. further — than their bottom edges; 
or, in other words, when lining a tunnel shaft of 


Fig. 47 
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the above dimensions by butting the couplings, these 
should be }};in. open at the top. A feeler ought to enter 
about lin. deeper at the top than at the bottom. It can 
safely be affirmed that this allowance is never made, and, 
as & consequence, this method of lining-off a shaft cannot 


of 189in. length the supports would have to be 
placed 40in. from either end. But A and B need not 
necessarily be equidistant from the couplings; thus, 
if one support were placed at O, the other would 
have to be shifted to C, the distance C D being 


be considered a perfect one. To wedge up the shaft at | 63in. When this precaution is adopted, the but- 


Fig. 60 Fig. & 
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the centre of its lengths may correct this, but it may also| ting of the couplings is probably the most cor- 
introduce a worse error. rect method of lining a shaft, particularly if it is 

If coupled up with the couplings true, and supported | done after the ship is afloat, for there are indications 
only at each extremity, the forward end of the aftermost | that vessels do change their form during the opera- 
tunnel length would be 0°088in. too high, the next lengths | tion of being cradled and launched ; and, occasionally 
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Fig, 








would be 0:1lin., 0'23in., and 0°38in. too high, and the | engineers have been put to the trouble and expense of 
sag of this line would be about 0°29in., or about as much | having to reline their shafting when afloat. : 

as is met with in a pianoforte wire stretched over this In many of those yards which build both the engine and 
span of 77ft. This accounts for the close agreement of | ships, it is customary to fit the shafting on board before 
the two methods of lining-off, although, as has been ' the date of launching, and frequently all the plummer 
shown, they are both 
wrong. However, as the 
majority of shafts are 
lined-off in this manner, 
the strains produced are 
evidently not very serious; 
but if it is desired to re- 
duce them and the friction 
to a minimum, corrections 
have to be made. 

It must be admitted 
that it would not be an 
easy matter to explain to 
the men who bed the 
shafting how much the 
couplings ought to be 
open in each particular 
case; but there is no 
reason why it should not 
be impressed on them 
that by placing the tem- 
porary supports in correct 
positions the faces of the 
two couplings of one shaft 
will be perfectly parallel 
and will allow of perfect 
lining off. 

By letting the two ends 
of the shaft project be- 
yond their supports A and 
B—Fig. 56—it is evident 
that they will droop a 
little, and the inclination of the shaft can be reduced to | blocks are bolted down and the engine-seating bolt holes 
nothing at its ends if the distance x is properly pro- | drilled before any shafting has been placed on board. This 
portioned to the total length L. It could easily be part of the work is always done with the help of a stretched 
shown that « is independent of the diameter, and that wire or string, even if the various points have been fixed 


Fig. 55 

















Fig, 59 














it is 0°211 of L. Thus, for the above-mentioned shaft | by sights. Fig. 57 is a perspective view of the interior 
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of a tunnel—refer also to Fig. 14, Article II., page 229. 
A B is the pianoforte wire, which is tightly stretched, 
reaching along the whole length of the tunnel, and 
perhaps across the engine-room. Strong battens D D and 
F F, with straight top edges, are clamped to the angle 
irons in the tunnel at the marks previously found, as 
explained in page 299. The wire will be lightly rest- 
ing on the battens, and is nailed down there, care 
being taken that it does not get shifted to either 
side of the true centre line. The plummer block is 
also shown in this sketch. Two carefully turned half 





Condenser 














discs of wood or metal D D—see perspective view, 
Fig. 58—of the diameter of the shaft are bolted toa batten 
B, whose upper surface must be exactly level with the 
centre points of both discs, and the straight-edge E F 
should be parallel to, but not coincide with, the centre 
line CC. This contrivance is placed into the plummer 
block, which is then carefully wedged up and shifted 
until the pianoforte wire C C occupies exactly the centre 
line of the bearing. A hard wood lining piece is now 
fitted under the block, as explained in connection with 
Fig. 44, holes are bored into the stool and bolts fitted, and 
this bearing is now ready to receiveits shaft. The length 
E F is about 4ft., and the very greatest care must be 
taken to make this frame perfectly accurate, so that the 
axis of the bearing and of the shaft will coincide. It is 
customary to fit two straight-edges D B—Fig. 59—and 
the distance to the wire can be gauged at either side. 
When it is only intended to mark off the bolt holes and 
not to fit the wood liners, a simple substitute for this 


Fig 60. 











oom: is a short plank with a centre line pencilled on its 
ength. 

The marking off of the holes for the bed-plate is 
carried out on a similar plan to the above, but with the 
help of a much larger frame. Fig. 60 is a bed- 
plate, seen in plan. It is first of all surrounded by a 
strong wooden frame, A, B, C, D, say lin. by 6in., 
carefully fitted together, so that it will not lose its 
shape if taken to pieces and screwed together again. 
Numerous light wooden lugs with holes in their edges are 
placed over or under the bed-plate flange holes, and 





screwed to the wooden frame. Cylindrical wooden plugs 
are left in these holes to prevent the frame from shifting ; 
and finally, a few wooden brackets, V V, are fitted against 


Fig. 58 








the crank shaft, one at either end of the frame, and the 
centre line of the shaft is marked on them. The frame 
is now taken to pieces, carried on board, screwed together 








again, and pone so that the centre markings are exactly 
in line with the pianoforte wire V,V., Fig. 61. The 
ae of the face of the aft crank coupling will also 

ave been marked on the bracket V', and this point has 
to be set to the right distance from the stern tube. The 
holes in the wooden lugs are now marked off on the 
engine seating, and the drilling operation can be proceeded 
with. In some yards this marking-off is so carefully 
done—the frame being exceptionally well constructed— 
that it is possible to fit studs into the tank tops and caulk 


Fig. 67 






































them before the hydraulic test is applied. The bed-plate 
is subsequently dropped over these studs without requiring 
any alteration. The studs are made jin. less in diameter 
than the bed-plate holes. 








HEATING STREET RAILWAY CARS BY 
ELECTRICITY. 

AT the last meeting of the New York Street Railway Associa- 
tion, Mr. J. F. McElroy, of Albany, read a paper on ‘Car 
Heating by Electricity.” Hs began by saying that the general 
principle employed in the construction of electric heaters is that 
of placing in these heaters suitable resistances, which resistances 
become heated by the passage of the electric current. High tem- 
perature is one of the conditions which lead to the destruction of 
the resisting conductor. This difficulty arises from the fact that 
oxygen of the air will attack metals more strongly when a high 
temperature is maintained in the metals. Another cause of the 
destruction of resisting conductors lies in their crystallisation at 
high temperature. This is a difficulty to which German silver or 
any alloy of different metals is especially liable. The reduction o 
temperature in the resisting conductor may be carried to any 
extent desired by simply increasing the amount of actual surface 
in the resisting conductor, its temperature thus being reduced to 
point where the conductor is absolutely safe and its life is 
permanent, 

Mr. McElroy here gave an interesting description of the electric 
heater made by the Consolidated Car Heating Company, of Albany, 
It is important in the construction of electric heating devices that 
the expansion of the metallic wire due to change of temperature 
be fully provided for, and that the heater be so arranged that 
under no circumstances can the force of expansion and contraction 
create a strain upon the resisting conductor or upon the insulating 
parts which would be liable to injure or to break them. ‘This is 
especially important in conductors designed to be run ata high 
temperature, as the difference in length of the conductors at the 
extremes of yee yo to which it is subjected is quite a con- 
siderable part of its le . It is a well-known principle thata 
wire of a oo length, if heated and then cooled, and again heated 
and cooled, is not the same length at the same temperature that 
it was in the first test. Changes will go on for some e in lengths 
of wire so subjected to heating and to cooling, and the fact should 
be considered in the construction of electric heaters, ‘The pro- 
portion of electric energy transformed into heat in a conductor 
depends upon the resistance of the conductor. The electric heater 
is the only case that came within his knowledge where 100 units of 
electric energy may be transformed into 100 units of any other 
one form of force. We can then establish the heat equivalent of 
the electric current for all electric heaters in which no disintegra- 
tion takes place in the resisting conductors, one British thermal unit 
—one pound degree Fah.—being produced by 1047 watts of electric 
energy. 

Practical experience in the heating of cars has demonstrated that 
it requires about 20,000 British thermal units per hour to properly 
heat an 18ft. car in the latitude of New York Bate in the coldest 
weather, which amount of heat should be provided as a maximum. 
The average requirement during the months of winter when 
heat is used would not exceed one-half of this amount, or would 
be, approximately, 10,000 British thermal unite per hour. The 
amount of heat required, however, differs somewhat according to 
the construction of cars, to the number of passengers carried, 
to the exposure to winds on the lines where they are run, and 
to the care exercised by conductors in closing the doors promptly 
when passengers enter or leave the cars, The heat given out by 
fifty-two persons will maintain the same temperature in the car 
as it is required on the average during the winter months, This 
point has a p bearing in the heating of cars. : 

The cost of operating electric heaters will depend upon the kind 
of engine employed and the cost of coal. If coal costs 2 dols. 4 
ton, and if the average consumption of current in cold weather is 
seven amperes, and if we take a compound low-speed condensing 
engine as the average type of engine in point of economy in con- 
sumption of fael, we will find that seven amperes for one hour will 
cost 1°17 cents, 5 

From the reports received the average length of time a car 18 
in service per day in the winter is 15 hours, The cost of oper- 
ating electric heaters with the average consumption of current in 
cold weather would, therefore, be P55 cents for 15 hours, This 
cost does not allow for any depreciation in heaters, as the three 
years of service of the heaters here considered does not appear 
to have any effect upon the life of the conductors, The cost 
of heating - coal stoves Mr. McElroy finds to be about 19} cents 
per car per day. / 
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THE STEAM CANAL INSPECTION LAUNCH DRAGON FLY 
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STEAM LAUNCH DRAGON FLY, FOR ENGLISH 
CANAL INSPECTION. 

Tue canals and inland waterway communications in Eng- 
land are now attracting so much attention as a possible 
means of reducing cost of merchandise transport on the lines 
so successfully adopted on the Continent, that an account of 
a launch designed specially for inspection of the numerous 
and narrow canals of England will be ofinterest. It has been 
designed by the owner, Mr. H. R. de Salis, A.M.I.C.E., Fair- 
acres, Oxford, in conjunction with Mr. G. Davis, St. Helen’s 
Works, Abingdon, the builder, and has beenin use all the past 
summer by the owner, inspecting, amongst others, many of 


importance in dry weather, and in travelling over canals 
which are not much used, and it also enables the vessel to be 
kept well into the banks when passing loaded boats or 
barges. 

The width of the covering boards, 7in.; the tumble-home 
of the cabin sides, and low pitch of cabin roofs, are arranged 
so that when passing under bridges or through tunnels 
having an arch of somewhat flat section, the rubbing strake 
on the gunwale may always touch the brickwork before the 
edge of the cabin roof, without using fenders. Some of these 
tunnels are little more than sewers, as will be seen by some 
of the engravings we publish. 





cylinders 6jin. diameter by Sin. stroke. The wearing sur- 
faces are unusually large, and the number of working parts 
reduced toa minimum. Owing to the great distance that 
several districts on canals are from any mechanical aid 
except the village blacksmith, special attention has been 
paid to reduce to a minimum the risk of breakdown, and to 
enable the engines to run daily for long periods with as few 
‘small jobs’ as possible. The boiler, which is illustrated on 
page 452, is of the locomotive type, built of steel, and carries 
& working pressure of 1101b. It contains 124 iron tubes, lin. 
diameter, the three bottom rows of which are ferruled fire-box 
end. It has total heating surface of 180-66 square feet. 








BARTON SWING AQUEDUCT OVER MANCHESTER SHIP CANAL 


the old and narrow canals, views on which we have been 
enabled by Mr. de Salis to reproduce. 

This vessel is constructed to navigate, as far as possible, all 
the inland navigations of the country which communicate 


ON THE LEEDS AND LIVERPOOL CANAL, SKIPTON 


The hull is constructed entirely of steel, and made as 
strongly as possible in order to withstand the rough usage 
of canal work. The frames, as shown in our engravings, are 
of 13in. angle steel, spaced 20in. apart; the plating is ,',in. 


with each other, and her external dimensions are therefore | steel, with the exception of the keel and sheer strake, which 
restricted in each particular to the minimum gauge to be | are ,/,in. 


found in any canal. It is shown by the view on this page, 














VIEW AT ELLESMERE PORT 


taken from a photograph, and by the sectional engravings on 
page 452. 

The length of 59ft. was determined by the length of the 
short e locks on the Leeds and Liverpool Canal and 
Calder and Hebble Navigation, the smallest of which are a 
little over 60ft. long, and the beam of 6ft. Sin. was chosen so 
&8 to be an easy fit for the 7ft. narrow canal locks. 

The bottom of the vessel is flat, so as to make the draught 
—which is 2ft, Gin. aft—as light as possible. This is of great 


| canals. 
| rudder post, and is 





A steel stringer ,’;in. thick and 6in. wide runs round the 
whole of the inside of the vessel immediately under the 
covering boards, and is fastened to each frame by gussets 
and angle-irons. There are two steel bulkheads, one at each 
end of the engine and boiler space; and the stem is further 
stiffened midway between the keel and deck by two lin. 
T irons, which run from it aft, one on each side of the vessel, 
fora length of 12ft., and are attached by brackets to each 
frame. 

Two rubbing strakes, consisting of 14in. by 4in. convexiron, 
are placed round the vessel, the upper one on a level with 
the covering board, and the lower one on the water-line ; this 
last comes into use when entering and leaving full locks, 
when the water is only an inch or two below the lock 
coping. 

The stern is square, which gives greater facilities for 


| getting at the propeller, to clear it if required of weeds or 


old ropes, sacks, or carpets, which occasionally are found in 
The propeller works between the stern post and 
rotected by a strong skeg uniting the 
two posts underneath. There is ample clearance between the 
propeller blades and the skeg, which is necessary to prevent 
as far as possible anything that may become foul of the pro- 
peller from jamming. 

The rudder is attached to the rudder post by pintles in the 
usual way, so as to be easily unshipped if required. The 
propeller, of the weed-throwing type, has three blades, as 
shown by the above engraving, and is of forged steel, the 
blades being keyed into the boss; it has given very good 
results in navigations where weeds are plentiful. 

The engines and boiler are designed to be of ample power, 
so that inferior fuel can be used, and the vessel. enabled to 
steam with ease against strong streams in rivers. The 
engines are illustrated by the engravings on page 453. They 
are high pressure non-condensing, and have a pair of 
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BARTHOLOMEW’S BOX BOATS AND LIFT, GOOLE 


The fire-box has a grate area of 8 square feet, and is of ample 
size for a man to get into in case of small repairs being 
required. 

f'Che fire-bars are of wrought iron jin. by 2in. section, 
riveted togetherin sections of three, with three distance;pieces. 














PROPELLER OF THE DRAGON FLY 


The boiler is fed by two Schaffer and Budenberg re-starting 
injectors, one on each side, each of these injectors having 
the mouth of its suction pipe on its own side of the vessel, so 
that when moored to the side of a canal the injector furthest 
from the bank is always used to prevent drawing mud. The 
check valves are furnished with stop valves between the 
boiler and check valve. The steam valves for the two 
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injectors, the blower, the bilge ejector, the steam hose and 


steam kettle are not placed directly on the boiler, but are all | 
supplied from one pipe leading from the boiler off a larger | 


siop valve. By closing this latter stop valve, which is 
normally open, any of the smaller valves which are in con- 















that in the event of its meeting any obstacle too low for it to 
pass under, it will fall down without inj mf 

The exhaust pipe from the engine is fitted with a three-way 
cock communicating with a pipe overboard, so that the 
exhaust, instead of being discharged up the chimney, can, if | 


Top of plate 








————y 
——> 


left free to go ashore and work mooring ropes, gates, an 
age The starboard injector is also a tat it ~ 
e reached by the steersman as well as the fireman, an 
arrangement which is often found very useful. 
There is accommodation for five persons to live on board, 








































stant use can be examined or re-packed when the boiler is in 
eteam. 

The chimney is telescopic; the lower part consists of an 
uptake and an outer casing, the upper part consists of a 
single tube capable of sliding between the uptake and the 


2 | Wheel Valve for 
Auxitiart Steam 


———_—_ 


Oo 4'Pressurt 
\ 


Cock on Bi 


e Gaus 
piler 










ri) 


















































om 


SECTIONS AND PLAN OF THE DRAGON FLY 


| desired, be turned over the side. This arrangement is for use 


in tunnels of small section to reduce the emission of smoke 
| and the gases of combustion in the tunnel, and to prevent 
| their beating down directly into the steersman’s face. The 
| vessel is arranged to be worked entirely by the steersman 
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The fore cabin is 19ft. long, and is divided into, first en inner 
cabin 7ft. 6in. long, which makes up? two sleeping barths ; 
then in a length of 2ft. 6in. is a Javatory on one side and a 
w.c, on the other, with a passage between, and tle. the 
saloon, which is 9ft. long, and makes up one sleeyiag ke ‘th. 
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THE BOILERS AND ARRANGEMENT OF ENGINES AND BOILERS OF THE DRAGON FLY 


casing, and held at any desirad height by means of set | 


screws. When required, it can be at once lowered to a height 
of 5ft, 4in. above water level, which is found to be sufficiently 
low to clear the lowest known cinal bridge. The safety valve 


escape pipe is hinged, and fastened only by # spring clip, so 


from @ platform or bridge immediately abaft the engines. On | The after or men’s cabin is 9ft. long, and is divided into two; 


the port side of the wheel are grouped the starting valve, 
reversing lever, cylinder and steam chest, drain cock levers, 
and the lanyard for the whistle. This enables one man to 


move the vessel up or down a flight of locks, the rest being | 





the fore part is 7ft. long, and makes up two sleeping berths, 
the remaining 2ft. contains on one side 4 w.c, and on the 
other a galley. 


_ The owner, when designing the vessel, was much indsbted 
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to Mr. Williams, general manager of the Leeds and Liverpool 
Canal, and to Mr, Clayton, of Messrs. Fellows, Morton, and 
Clayton, of Birmingham, for having placed at his disposal 
full information concerning the canal cargo steamers of their 
respective companies, 








| Our engravings on pages 451, 455, and 458, are as follows : 
| —Fig. 1, Shropshire Union Canal, between Nantwich and 
| Chester. Fig. 2, Ellesmere Port. Fig. 3, Barton Swing 
| Aqueduct, over Manchester Ship Canal, taken from the 
| Bridgwater Canal. Fig. 4, Leeds and Liverpool Canal Co.’s 
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The Dragon Fly was launched on April 23rd, 1895, and 
ran short trial trips on May 9th and 11th. From May 20th 
to May 29th extended trials took place, a run being made to 
Enslow, on the Oxford Canal, and from there to Kingston-on- 
Thames, and back to Oxford. 

On June 17th she started on her first voyage, which lasted 








THE DRAGON FLY 


Wharf at Leigh. Fig. 5, entrance of Foulridge Tunnel, on 
summit level of Leeds and Liverpool Canal. Fig. 6, bridge 
| over Leeds and Liverpool Canal, near Marton. Fig. 7, 
Leeds and Liverpool Canal, near Skipton. Fig. 8, flight of 
five Staircase Locks (or “‘risers’’) at Bingley, Leeds and 
Liverpool Canal. Fig. 9, train of Bartholomew's box boats 








Table showing Route of Tour of Steam Yacht Dragon Fly, lith Junz to 16th August, 1895. 
Total Total 
miles in | locks in 
Name of Navigation. From. To. Miles. Locks Tunnels. each each 
naviga-  naviga- 
tion. tion. 
River Thames .. . |Fairacres { Pa wal } Oxford { a, 2 1 2 1 
Oxford Canal Oxford Hawkesbu'y 77 43 Newbold, 205 yds. 77 43 
Coventry Camal .. .. .. «+ oe Hawkesbury Fazeley 21 13 2 13 
Birmingham Canal Navigations .. Fazeley Whittington 54 0 54 0 
Coventry Canal .. .. «2 « - Whittington Fradley 54 0 54 0 
North Stafford Canal .. .. Fradley Great Haywood 12 5 | Armitage, 130 yds. 12 5 
Stafford and Worcester Canal Great Hay wood Autherley 203 | 12 204 12 
Shropshire Union Canals a Autherley Hurleston 4t 29 Cowley, 81 yds. 
Shropshire Union Canals. Hurleston Newtown 64 45 Ellesmere, 87 yds. 
Shropshire Union Canals Newtown Burleston 64 45 Ellesmere, 87 yds. 
Shropshire Union Canals Hurleston Nantwich 2 0 
Shropshire Union Canals Nantwich Ellesmere Port 274 «17 198} 136 
Manchester Ship Canal .. Ellesmere Port Runcorn 9 0 r) 0 
Bridgwater Canal .. .. .. Runcorn Leigh 35 10 35 10 
Leeds and Liverpool Canal .. Leigh Wigan 7 3 
Leeds and Liverpool Canal .. Wigan Liverpool 35 6 ‘ — 
Leeds and Liverpool Canal .. Liverpool Leeds 128 91 { F odion po pd ; 170 100 
Aire and Calder Navigation .. Leeds Goole 34 11 
Aire and Calder Navigation .. Goole Wakefield 34 9 68 20 
Calder and Hebble Navigatio Wakefield Sowerby Bridge 22 33 22 83 
Rochdale Canal .. Sowerby Bridge Manchester 32 92 — Miner se 32 92 
Bridgwater Canal Manchester Preston Brook 22 0 22 0 
‘Preston Brook, 1239 yds. 
4 | Saltersford, 424 yds. 
North Stafford Canal Preston’ Brook Fradley 67 58 Barnton, 572 yds. 67 58 
| Harecastle, 2897 yds. 
Armitage, 130 yds. 
Coventry Canal .. .. .. «. «| Fradley Whittington 54 5 0 
Birmingham Canal Navigations .. Whittington ‘azeley 4 0 54 0 
Coventry Canal .. .. 1. .2 oe Fazeley Hawkesbury 21 13 21 13 
Oxford Canal Hawkesbury Braunston 23 4 Newbold, 205 yds. 23 4 
1 2 yds, 
Grand Junction Caual Braunston Brentford 93 102 Biisworth Fn ba 93 102 
River Thames Brentford Fairacres (near Oxford) 98 32 98 32 
10138 674 1013 674 


The following is a summary of the tour :—49 working days ; 1013 miles run; 674 locks and 17 tunnels passed ; 350 hours 35 minutes running ; 
174 hours 55 minutes fire alight otherwise than when running ; average time running per working day, 7 hours 21 minutes. 


for two months, particulars of which are appended. The 
following views are selected from a series of photographs 
taken during the journey by Mr. R. F. De Salis, director of 
the Grand Junction Canal Company. 

It is not necessary to enter into any lengthy description of 
the canals and the parts shown by these photographs, as, 
taken in connection with the annexed table, which gives the 
particulars of the route of the two months’ tour of the 
Dragon Fly, the following list of the views will be sufficient :— 





| at Castleford, Aire and Calder Navigation. Fig. 10, Ferry- 
| bridge Lock, Aire and Calder Navigation, on Monday morn- 
| ing, 22nd July, when lock was opened for traffic, after having 
| been closed since mid-day on Saturday, 20th, for improve- 
ment works. Fig. 11, Goole, Aire and Calder Navigation, 
showing Bartholomew’s box boats and hydraulic lift for dis- 
charging them into ships. Fig. 12, northern entrance of 
Harecastle Tunnels, North Stafford Canal. The tunnel on 





the right is the original tunnel constructed by Brindley, the 


one on the left the duplicate tunnel constructed by Telford to 
meet the increased traffic. Fig. 13, Coventry Canal stop lock 
at Hawkesbury, 7ft. wide. Fig. 14, junction of Oxford Canal 
with Coventry Canal at Hawkesbury. Figs. 15 and 16, 
aqueduct over the river Ouse near Wolverton, and Grand 
Junction Canal. Fig. 15 is from above, and Fig. 16 is from 
below. Fig. 17 shows the Dragon Fly at the Grand Junction 
Company’s Works, Bulbourne, near Tring, on the Grand 
Junction Canal, At these works various canal and boat ma- 
chinery is made and repaired. 








THE BRIGHTON AND ROTTINGDEAN SEASHORE 
ELECTRIC TRAMROAD. 

Some difficulties have arisen in connection with this pro- 
ject, for which an Act was obtained last session, and with 
which some progress has been made. Some slight modifi- 
cations have become necessary, which in no way affect the 
character of the works on the foreshore at low water, but 
some changes in the requirements have been brought about 
by the increased weight of the car and its underframe; and, 
on the other hand, by the requirements of some new groynes 
on the foreshore within the length of the new line. The 
change in the weight of the car to forty tons, which, with its 
proposed load of 150 passengers, will make a total of about 
sixty tons, has made it necessary on the part of the tram- 
road company to change the method of supplying current to its 
electric motors. Instead of using accumulators, as was 
proposed, they now seek to use a trolley wire, and this wire 
requires supports, some of which would come within the 
jurisdiction of the Brighton Town Council. The latter now 
has power to impose conditions, and, if it remains a neces- 
sity on the part of the company to use the overhead wire, 
the Brighton authorities will interpose considerable diffi- 
culties. Already they have obtained a report on the subject 
from their borough surveyor, Mr. May, who suggests that the 
part of the line outside Brighton limits should be first con- 
structed and used for experimental purposes, and that the 
Brighton authorities should, after that, see whether the 
results will induce them to grant permission for the erection 
of the poles. As this car will run on rails, which will be 
under water many hours per day, it has to be mounted on a 
high frame, so that its floor is about 23ft. above rail level, 
the water reaching rather more than half this height at high 
tide. The high frame or gantry is carried on four four- 


wheeled bogies and will be somehow operated by electric 















































motors. The arrangements for this are not completely settled, 
and it is almost impossible to say how much power will be 
required to propel the sixty tons under the conditions. It is 
therefore proposed to have ample power, and to use two 
30-horse power motors. For this power it will be seen thata 
heavy weight of batteries would be required, and hence the 
proposed overhead wire. To the objections to this on the part 
of the borough surveyor, it seems to be a sufficient answer that 
the wire will be at a higher level than is required by the local 
craft, and that the wire or posts would offer no obstruction 
to a wreck coming ashore. His objections as to the foreshore 
materials, groyne, and width of the line need not be com- 
mented upon, as the Act gives power with regard to all these. 

The Brighton Town Council also obtained a report from 
their electrical engineer, Mr. Arthur Wright, and his report 
is to the effect that although it is impossible to say what 
power will be required, it will in any case be large, and it is 
in his mind questionable whether the accumulator system 
need be considered. He is of opinion that compressed gas 
motors could be as easily adopted for the purpose as the over- 
head wire. 

This question of substitution of other than electric motors 
does not appear to have been put before Mr. Wright, but the 
desire to avoid overhead wires and posts in the four furlongs 
eight chains of the line within the Brighton boundary seems 
to have led him to make the suggestion. Mr. Volk is strongly 
in favour of his original proposal to use electricity, and 
there are certainly very strong reasons in its favour. It isa 
matter of opinion whether the trolley wire is the best means 
of providing electricity, but with so heavy a vehicle it seems 
to be the only economical electrical system available if any- 
thing like 60-horse power is required. The whole length of 
the line is two miles two furlongs two chains, so that only 
about one-fourth of it is within the Brighton jurisdiction, 
and it may be hoped that the Town Council will not impose 
such conditions with respect to this short length as will 
make if necessary to work independently of them by using 
other power. There can hardly be any question that the 
electric motor would be the most easily arranged on the car, 
and would most easily be made to run without giving rise to 
vibration. It may, however, be questioned whether it is 
ne , aS. proposed, to use two 30-horse power motors for 
the slow speed which would be sufficient for this sea car. It 
is true, as Mr. Volk says, the inertia of the car and its load 
would be very great, but this would be best got over by 
starting the car from rest into motion at a very low speed, 
which would be ketter done by suitable variable power gear 
and a moderate power than by using a very large power 
specially for the purpose, and idle most of its time. 

The engraving above shows in outline the general character 
of the car, as it is called, which is now under construction. 
From this it will be seen that the car proper is a considerable 
height above the carrying and driving wheels, and that the 
difficulty of putting into motion such a struciure, a large 
part of the weight of which is over 23ft. above the ruils, 
introduces some mechanical problems waich will need con- 
siderable skill for their solution. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents.) 





EARLY GREAT WESTERN ENGINES. 


Sir,—Down to the end of 1845 the Great Western Railway 
pane 124 engines, more or less fit for the traffic of the time. 

f these 22 were for goods, and most of them had been considerably 
improved since they left the builder’s hands ; in fact, these altera- 
tions and repairs kept the small shops at Swindon going for some 
time. The standard 7ft. singles of Gooch’s design, Fire ed type, 
had 131 tubes of 2in. diameter, giving 557 square feet of heating 
surface, whilst the fire-box had 90°6 square feet more. In running 
order they weighed :—On leading wheels, 4 tons 15 cwt.; on drivers, 
11 tons 13 cwt.; on trailers, 7 tons 16 cwt.; total, 24 tons dcwt. So 
far, all the engines had outside sandwich frames, but in August, 
1846, a new departure was made with a couple cf 7-footers—Eik and 
Prince —with the same type of frame placed inside the wheels, 
Peri and Witch followed in November and December, Qaeen and 
Sylph in February and March, 1847. These six were ail built at 
Swindon. They had cylinders 16in. by 24in., boilers 10ft. by 4ft., 
containing 178 tubes, with 876°27 square feet of heating surface, 
and 105°81 square feet in the fire-box. I enclose a photograph 
of the Prince. When full these engines weighed :—On leaders, 
6 tons 6 cwt.; on drivers, 11 tons 104 cwt.; on trailers, 8 tons 
6 cwt.; total, 26 tons 2} cwt. The peculiar distribution of the 
weight in both the outside and inside-framed 7ft. is note- 
worthy. It would certainly not have been very safe on the 
narrow ga if it was on the broad. The Elk class were put 
on to run the famous four and a-half hours’ Exeter expresses— 
then far and away the finest trains in the world. With the up ex- 
press the Queen was runniog through Southall when the right-hand 
tire of the driving wheel flew to pieces, one portion falling upon a 
down train and killing two persons in it, whilst another, coming 
down just in front, threw that train off the rails. At the next 
station the driver stopped, examined his engine, decided to try and 
run the remaining seven miles, and did it, too! Gooch early 
employed tires steeled for about one-fifth of their depth, from the 
Haigh Foundry, Wigan. After this and other accidents screws 
were employed to prevent the tires flying off when they broke—an 
accident much commoner then than now, owing to the system of 
welding at the joint. 

Another new type of express engine was built at Swindon in 
1846, and turned out in Apri]. It was on six wheels as usual, with 
outside frames, cylinders 18ft. by 24ft., driving wheels 8ft., carry- 
ing wheels 4ft. There was the usual dome top fire-box, boiler 9ft. 
long, with 278 tubes of 2in. diameter, and 1591 square feet of 
heating surface. In the fire-box was a transverse mid-feather, 
which, with dimensions of 4ft. 10in. and 5ft. 4in., gave 160 square 
feet of surface in the box. Although the weight empty was only 
about 29 tons, Gooch thought there was too much on the leading 
wheels, and immediately rebuilt the engine with an additional pair 
of leaders, making it the first broad gauge eight-wheeled engine. 
On Jane Ist, 1846, she ran to Exeter and back with the express, 
the two trips of 194 miles being made in 208 minutes running 
time going down, and 211 returning. A little before this she 
took 140 tons from London to Swindon at an average speed 
of 55 miles an hour. Like the Prince, she was broken up in 
1870. Both classes were built for 100 Ib. pressure, for which 
the domed fire-boxes, however, were not well adapted. The 
sand-box in front must be a later addition, as the engines were 
built without them for some time after this. In some respects the 
Great Western was apparently not quite satisfactory, as she 
acquired from the drivers the name of the “‘ Russian,” from the 
heavy consumption of oil and tallow, and from the platelayers, 
whose road she knocked about, that cf the ‘‘ mangle,” 











The battle of the gauges had now reached an acute stage. Both 
were on their mettle and strained every nerve to out-do each other. 
In April, 1847, Gooch producsd an enlarged and improved Great 
Western, in the shape of the Iron Duke, which was so named from 
its first trip taking place on the Dake of Wellington’s birthday. 
In this class, which were practically alike, the carrying wheels 
were made 4ft. Gin. instead of 4ft., the boiler lengthened a little 
and fitted with 305 tubes of 2in. diameter and 1799 square feet. 
The high-top fire-box was done away with, and one with a raised 
upper part used instead with 153ft. of heating surface. Of the 
Iron Duke type twenty-nine were built down to 1855, and one more, 
the Bulkeley, so late as July, 1880. Twenty-three of these were 
ronning down to the abolition of the broad gauge on May 22nd, 
1892; six others having been scrapped, and one, the Lord of the Isles, 
preserved as a relic at Swindon. No less than fifteen, however, of 
the twenty-three were really new engines, built at various dates 
from 1878 to 1888, Though substantially like the old type, they 
were considerably heavier, weighing full 41 tons 14 cwt., and 
having 332 tubes of lzin. diameter. The other eight engines 
running down to May, 1892, were Balaklava, Iron Dake, Sultan, 
Swallow, Tartar, Rover, Timour, and Warlock. Of course all 
these had had new boilers—Rover and Warlock two—but the 
Balaklava and Swallow had still those put into them at the end of 
1871. A list of these fine engines was given in THE ENGINEER for 
May 27th, 1892, and is substantially correct, though it omits the 
Bulkeley, and gives the Lord of the Isles as built 1850, instead of 
March, 1851. The dates given as ‘‘condemned or rebuilt” of the 
Amazon, Courier, and Inkermann should be 1878 instead of 1877 ; 
of the Iron Duke and Timour 1873 instead of 1871 ; and Warlock 
and Wizard 1876, not 1874 and 1875. The Iron Dake class were 
built for 1201b. steam, but the new engines worked at 140 lb. 
They did their duty well, if ever any engines did, but all the same, 
for many ee they were much heavier and more powerful than 
was 8 al Pagers . — -. goes was rather the case if 
anything, the weig an s, but especially the weights 
hhoviug: Senvanned to the wines Eanlt of thelr ceils. aie 

London, S.W., November 4th. W. B, PALey. 


Srr,—Should this long and somewhat acrimonious discussion 
bave no other result, it will at least have served to emphasise the 
importance of securing that everything which gets into print con- 
cerning our present-day engines should be absolutely accurate and 
clear enough to leave matters free from obscurity for those that 
come after us; and I do not think that in this matter we are 
altogether blameless, 

Three years ago a new type of engine was built by a certain 
railway in Scotland. THe ENGINEER stated, amongst other things, 
that the cylinders were 18}in. by 26in., and the boiler pressure 
1601b, Another paper whose editor would, I presume, claim to 
be ony well informed, substituted for these figures 18}in. by 
26in., and 150 lb, 

in, I remember a description of a large foreign locomotive in 
one of our leading papers, of which the cylinder dimensions, as 
mentioned in the article, did not agree with the figures on the 
drawing, and I do not suppose there are now a dczsn people in 
England who could say offhand which was correct, 

In illustrating the gare d class on the Great Western Rail- 
way THE ENGINEER breathed no hint as to each of these four 


fact that there ever was a compound engine built for the broad 
gauge seems to have been already forgotten ; though itis a matter 
in which posterity might be expected to take some interest. 

I have before alluded to the constant and apparently object'ess 
re-numbering of North-Western engines as a fruitful source of con- 
fasion, and it requires no great effort of imagination to foresee the 
Sekons and Strettons of the next generation at loggerheads as to 
whether there were, for instance, three Metropolitan tanks com- 
pounded or only one. The engineering papers, when mentioning 
these engines, naturally speak of them by the number they happen 
to bear at the time, and take it as a matter of course that their 
readers know what is meant, but fifty years hence I have no doubt 
there will be some fine controversies traceable to this curious habit 
of doing everything possible to conceal the identity of any engine 
in which special interest is likely to be taken. 

Not that it all matters, perhaps, but the length of this corre- 
spondence shows that there are many people who like to have their 
historical facts clear and indisputable. W. B. THOMPSON, 

London, November 2nd. 


Sir,—I am much pleased to see in your issue of the 25th inst. 
the drawing of the driving wheel of the Ajax, and the diagrams of 
the engines Ajax and Vulcan. The drawing of the Ajax driving 
wheel sent to the Chicago Exhibition shows the diameter to be 8ft., 
and agrees with Wishaw’s statement. There is not the slightest 
doubt but that the railway company would be extremely carefal as 
to the correctness of drawings and details. sent to Chicago, and 
therefore it is perfectly evident that Ajax was not a 10ft.-wheel 
engine. What, then, were the names of the alleged 10ft.-wheel 
engines? Who built them, and when? What were their numbers 
in the company’s books! When were they delivered to the 
company? Why does not Mr, Sekon give us all this information ! 
Why does he not produce drawings and details, or tell us where 
such can be inspected, as I have already suggested he should do? 
Why does he not give us full information’? I must confess, I never 
thought he would do all this ; and that for a very obvious reason. 

I am glad to see that Mr. Stretton points out the fact that the 
two engines mentioned in the Railway Magazine of 1838, as not 
having been accepted by the company, were the Thunderer and 
Hurricane. I had intended noticing this fact myself, but over- 
looked it. I also note that the dates of delivery of Messrs, Sharp, 
Roberts, and Co.’s engines Lion, Atlas, and Eagle, as stated by Mr. 
Stretton, agree with the dates given by me in my last letter to 
you. The list of Messrs, Fenton, Murray, and Jackson’s engines 
given by Mr. Stretton, and the lists of Messrs. Nasmyth and Co.’s 
and Messrs. Hawthorn’s engines, given by Mr. Paley, are all of 
great interest. Mr. Greenly’s remarks are very much to the point, 
and I quite agree with him that Mr. Sekon should now admit that 
he has made a mistake. Nothing can be more clear than this, that 
the Great Western Railway Company has got a most complete 
history of its early locomotives, and it would be indeed most 
incomprehensible if the history of four engines alone—and these of 
a most interesting construction—should have completely dropped 
out of sight. There seems to me to be but one explanation, and 
that is—that the engines in question never were built. 

In reply to ‘‘Sextus,” who writes in your issue of the Ist inst., 
may I point out that the bar frame did zot originate with 
Bury. The Rocket, of 1829, had a bar frame; so also had the 
Northumbrian. The first sandwich frame was used in the Pianet, 
of the Liverpool and Manchester Railway, in 1830, This engine 
was, as your readers are aware, the first inside-cylinder engine. 

Mr. Paley has supplied us with some farther most interesting 
information as to the early Great Western locomotives, and I am 
particularly pleased to see the diagram of Premier reproduced in 
his letter. With reference to Premier, Mr. Greenly rightly points 
out that the drawing in Mr, G. A. Sskon’s book shows this engine 
with 7ft. wheels ; so that it is perfect’y absurd to maintain that 
these wheels were 6ft. in diameter, when the drawing shows them 
to be otherwise. It only proves how inconsistent Mr. Sekon is. 
Besides this, the books of the makers—as Mr. (:reenly states— 
show what the diameter of these wheels actually was. The con- 
tention of Mr. Sskon, that Premier was built by Messrs. Sharp, 
Roberts, and Co., is simply ridiculone. Messrs. Sharp, Roberts, 
and Co, did not build that engine. 

There is not the slightest doubt but that Mr. Siretton is 
perfectly right in his explanation as to the way in which a report 
got spread that there was more than one 10ft. wheel engine on the 
Great Western Railway. The nicknames, Grasshopper and Ajax 
are clearly responsible for the whole matter. Mr. Stretton also 
makes it quite clear how the Snake and Viper came to be called 
geared engines, viz., b they had the Haigh Foundry Com- 
pany’s patent gear. 

The vast amount of information which has appeared in your 
columns during the last few weeks must, I am sure, make it per- 
fectly evident to all unprejudiced readers that not one of Mr. 
Sskon’s contentions can be proved. In fact, I maintain they are 
entirely disproved. 

27, Bank-street, Dundee, October 30th. 





D. H, LirtLeJsouN, 





Sir,—The Vulcan when I photographed it, in 1858, was working 
the Twyford and Henley Branch. : : 
Upper Norwood, November 6th. A. A. W. 





SELF-PROPELLED ROAD CARRIAGES, 


Sir,—We note there appears to be a divided opinion as to the 
choice of motor of the fature for this service, i.¢., oil or gas engine 
versus steam engine, it being proposed to raise the steam by petro- 
leum fuel. We cannot ourselves see any choice in the matter if 
economical power is to be considered, the advantage being alto- 
gether in favour of the petroleum engine, as per table below, 
which we have roughly drawn up :— 


Thermal units required per B.H.P. per hour for small 


non-condensing steam engine .. B.T.U. 55,000 
Ditto, good Gil ergs ...- 26> sc sei-0s. oc. a+ os dU. 97,000 
Steam engine = B.T.U. 55,000, or 2lb. oil or 341b. coal per B.H.P. 

per hour. 
Oilengine = B.T.U. 27,500, or 1b. oil per hour. 
An advantage in favour of oil engines of 2 to 1. 
The estimated fuel consumption of 341b. of coal per brake 
horse-power may appear high, but we feel pretty safe in challenging 


any 3 to 4-horse power engine hitherto constructed, being non- 
condensing, to show any much less consumption. We should be 
glad, however, to have the views of some of your more scientific 
correspondents on this point. Of course, as will be observed, our 
argument applies only to the raising of steam by oil as a fuel ; the 
use of coal or other cheap fuel is not discussed, 

Keighley, Novemeer 6th. LISTER AND COMPANY, 





Sin,—There is still a good By for the ingenious in the in- 
vention of a suitable name for the above. r. F. R,- Simms 
suggests in your last issue that the terms ‘‘ motor car” would be a 
suitable one, but asthe term ‘‘ car motor” is already in use, there 
would probably be confused like the terms house-boat and. boat- 
honse often are. Perhaps the term ‘‘road motor” will meet the 
difficulty until a more concise and expressive one appears. We 
certainly should not fall back on one ‘‘made in’ Germany or 
France.” Having had the advantage of seeing the trials at Tun- 
bridge Wells, I must add my testimony to that of your other 
correspondents as to the utter indifference with which the horses 
treated their new rivals, or rather helpers. 

_ Sir D, Salomon’s contention that the Locomotive Act was not 
intended by the Legislature to include small vehicles, seems a 
reasonable one. If they are so included, it is clear that tricycles, 
and even bicycles, when travelling down hill with the rider's fest 


ee 


subject to pains and penalties for infringing the provisions of the 
Act. Lyons Sampson, 
Wenlock-road, N., November 6th. 


Sir,—Allow me through your paper to thank a large number of 
correspondents who have written to sympathise with me for being 
fined by the Farnham Bench for running a motor carriage, a report 
of which appeared in the daily papers of November lst, 

With regard to the vibration of petroleum carriages, from ex. 
periments I made I am convinced that the vertical engine is the 
worst form that can be adopted. M. Roger, 52, Rue des Dames 
Paris, arranges his cylinder horizontally, and I am told it is free 
from the vibratory defect of those carriages fitted with Daimler 
engines. 

An almost perfect engine would have two pistons in one cylinder 
moving in opposite directions, as introduced by Linford some 
twelve or fifteen years since, I notice some of your correspon. 
dents have suggested steam, with petroleum as fuel, as a solution 
of the motor carriage question, but burning petroleum under a 
boiler is a most wasteful way of using it, and the cost of running 
a petroleum: heated steam carriage must be two or three times as 
great as when the cil or gasoline is burnt in the cylinder. 

JOHN HENRY Knicut, 

Barfield, Farnham, November 5th. 





Srr,—‘‘ Camus” over-estimates the difficulty of producing a 
satisfactory road carriage self-propelled. With our present know- 
ledge the fuel must certainly be petroleum oil, not petroleum spirit, 
But the motor should be steam of 550 to 600 deg. Fah., raised from 
distilled water, and condensed by being discharged at low pressuze 
into an air condenser. The late Jacob Perkins, who invented the 
steam gun in 1824, has shown the enormous effect produced by a 
mere momentary issue of 1000 Ib, steam, and two very small 
cylinders with their cranks at a «ed angle will propel a heavy 
carriage. I do not know how seamless steel tubes are drawn, but 
if they can be twisted into a spiral—or even a helix, but a spiral is 
best—as they are drawn, then tubes of jio. bore and 1 }in, external 
diameter would make splendid “elements” for a road carriage 
boiler if twisted into spirals. Pat the cold water in at the top and 
take the supply to the engine out at the bottom. Each element 
should be full of water and no steam space inside the generator, 
but there might be a separate vessel for superheating the steam, 

Penithoa, Radnorshire, November 4th, G, A, Haicu, 





OIL MOTOR CARRIAGES. 

Sir,—‘' Camus,” in your issue of November lst, touches a very 
important point in referring to the use of benz>lene, naphtha, or 
petroleum spirit in self-propelled carriages. 

All the early oil engine makers started with spirit engines, but 
soon found that in England, at least, the feeling was so absolutely 
against its use that they quickly progressed on to engines using 
ordinary petroleum ; the effect of this was that, although much 
later in the field with spirit engines, to-day England is far before 
her continental rivals in petroleum engines, 

The objection to using spirit in road vehicles is far greater 
than with stationary engines, and if persisted in will assuredly lead 
to a disaster, which will greatly prejadice the public mind against 
them. J. E, Weyman, 

Cheltenham, November 2nd. 





REVERSING SCREW PROPELLERS. 

Sirn,—A few days ago the St. Louis, New York to Southampton, 
on passing Prawle Point signalled, ‘‘ Lost rudder. Want twosteam 
tugs outside Needles.” Had the veseel been fitted with twin 
reversing propellers and non-reversing engines, operated, and auto- 
matically and simultaneously regulated on the system I have 
advocated, it is obvious that hand telemotor or electric gear could 
—direct from the bridge, or any other part of the veseel—by 
merely throwing a clutch into gear on a countersbaft, and thus 
making the running inertia of the screws and their shafting do all 
the work, so operate either screw independently as to attain exactly 
ths desired developed propulsive action—abead, astern, neutral, or 
—_ intermediate point—by the port or starboard screws, and so be 
able on an emergency to steer also ‘‘to a hair,” and to dock without 
= use of 4 rudder at = i a a 

‘or any ships—especially ger and war—two direct modes 
of steering im the bridge 7 onus increase the eafety of the 
vessel, and it is far easier to turn the balanced blades cn their 
centres—by the means suggested—direct from the bridge, conning- 
tower, forecastle, or even ‘‘crow’s nest” on emergency, than it is 
to operate the weighty and atively unbal d rudders from 
the bridge, #s ‘s now done. Rosert McG.asson, 

Selhurst, &,F,, November 2ad. Hon. M. Inst. Ma. E. 


(For continuation of Letters see page 466), 











THE INsTITUTION OF ELECTRICAL ENGINEERS —The [nstitution 
of Civil Engineers have kindly consented to permit the meetings 
of the Electrical — to be held in the new building of the 
former Institution, but inasmuch as there was some doubt as to 
whether the building will be sufficiently advanced to allow of the 
use of its Lecture Hall on the 14th inst., the Council of the Insti- 
tution of Electrical Engineers have decided to postpone the open- 
ing of their session until the 28th inst. The annual dinner of the 
Institution will take place at the Freemasons’ Tavern on Friday, 
the 29th November, 

THE YORKSHIRE COLLEGE’ ENGINEERING Society.—The first 
ordinary meeting of the present session was held on Monday, 
October 28th, in the engineering lecture room of the college, when 
the inaugural address was given by the President, Mr. Henry 
McLaren, M. I. Mech. E., before a large number of the members. 
The subject of the address was ‘‘ Engineering Past, Present, and 
Fature.” After alluding to the t change in social conditions 
brought about by ha. sowgrey science during the present century, 
Mr. McLaren pointed out to what a great extent the depression in 
agriculture in this country was due to the application of machinery 
both in the production and means of transport of agricultural produce 
grown elsewhere, notably in the use of coal storageand rapid transit, 
making possible the use in this country of perishables from abroad. 
He mentioned how production might be improved by the use of 
similar means if carried out on a sufficiently large ecale, as an 
encouragement for the employment of capital in this direction. 
He stated that butter, which can be produced in the summer in 
large quantity and at low cost, might be stored by suitable refriger- 
ating plant for as long as five months at a cost of ld. per lb. 
including all charges for capital and depreciation ; this allowed a 
margin of profit on the winter selling price of 3d. to 5d. per lb. 
Of course this is only possible on the Colonial and Continental plan 
of large central steam creameries, Anotheralleviation of the agricul- 
tural depression would probably be brought about when the law is 
altered so as to allow the free use of steam or other motor carriages 
on the common roade. The existing railway rates offer a premium 
on sea-borne goods, and often prevent successful competi- 
tion by native-borne produce. Mr. McLaren then remarked upon 
the great advantages the young engineer enjoys by our system of 
technical education over the laborious method of trial and error of 


his a and also mentioned the advantages to be gained 
by the members of engineering societies. He himself was — 
to be connected with the Yorkshire College Engineering ety, 


inasmuch as he had there discovered some of his ablest assistants, 
and always found some benefit from attending the meetings. Mr. 
J. Hartly Wickstead, Vice-President M. I. Mech. E., and also & 
Vice-President of the Society, remarked that the accumulation of 
valuable information was gained as much by failures as by successes, 
and the discussion of such methods by the Society was a great 
benefit, He also pointed out the growing tendency to the employ- 
ment of scientifically trained engineers in responsible positions. 





off the pedals, come under the provision of the Act, as they are 





engines having had an interesting previous record. Indeed, the 


then propelled by ‘‘ other than animal power,” and the riders are: 





hearty vote of thanks was on the motion of Mr, James, 
seconded by Mr. Nichols, 
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THE LOCK-OUT IN THE CLYDE SHIPBUILDING 
TRADE. 


TE uncertainty dwelt upon in our last week’s state- 
ment as to whether the associated engineering employers 
of the Clyde would really initiate a lock-out of their 
employés has now been set at rest. On the evening of 
Tuesday last 25 per cent. of the engineering workers in 
by far the larger proportion of shops were told by either 
foremen or time-clerk that their services were not required 
after that evening, and they would receive their wages 
accordingly. In most instances this came much as a 
aurprise, as there was not, as might well have been 
expected in the case of a deliberate lock-out, any formal 
intimation made prior to the actual event further than 
the somewhat indefinite threat all along made by the 
employers as to implementing the agreement with 
Belfast employers. 

The fact is, the Clyde employers held off their hand 
until the last moment, realising, probably, that a lock- 
out would in the circumstances be shutting the door 
more firmly against anything like immediate or amicable 
settlement. Since Saturday last negotiations had been 
in progress between Sir James Bell, Lord Provost of 
Glasgow, and the London Executive of the Amalga- 
mated Society of Engineers, much on the same lines as 
previous efforts made by the Lord Mayor of Belfast, viz., 
to abate the stiffness and inflexibility of the opposing 
parties, and suggest a basis for conference, and, happily, 
for a settlement of the vexed and complex dispute. 
These, however, failed in the desired effect, the workmen's 
representatives insisting on some concession of their 
demands from Belfast employers, and the result was that 
before four o’clock preparations were in progress in all 
the associated establishments for the discharge of the 
25 per cent. of the Union engineers stipulated for in the 
compact with Belfast. All along the workmen seem to 
have doubted whether the two most important establish- 
ments on the Clyde—Fairfield and Clydebank—would 
really conform to the arrangement with Belfast. The 
end of the day’s work, however, left nothing in doubt as 
to this, as Clydebank and Fairfield carried out their 
engagement in common with the other associated firms 
on the river. The firms in Dumbarton, Paisley, Ren- 
frew, and lLinthorne, viz., Messrs. Denny and Co., 
M. Paul and Co., Fleming and Ferguson, Bow, McLach.- 
lan and Co., Simons and Co., Lobnitz and Co., and 
Messrs. A. Stephen and Sons, not being in the masters’ 
association, the step did not affect the men in their 
employment. The same is true of the men in the works 
of Messrs. Hartson and Son, Kelvinhaugh, and Hall- 
Brown, Buttery and Co., Govan. 

Besides the associated marine engineering firms, one or 
two other firms in other branches of the trade have joined 
in, viz., Sir William Arrol and Co., Messrs. A. and W. 
Smith and Co. Generally, all the locomotive, sugar 
machinery, machine tool, hydraulic, pumping, electric, 
gas, and other engineering firms have steered clear of the 
compact. As nearly as can be gathered, the following is 
a complete list of the establishments affected :—Messrs. 
J. and G. Thomson, Clydebank ; the Fairfield Com- 
pany, Govan; the London and Glasgow Company, 
Govan; A. and J. Inglis, Warroch-street and Point- 
house; D. and W. Henderson, Partick and Stobcross ; 
Barclay, Curle and Co., Whiteinch and Stobcross; 
R. Napier and Sons, Govan and Lancefield; David 
Rowan and Sons, Lancefield; Muir and Houston, 
Kinning Park; Dansmuir and Jackson, Govan; Ross 
and Duncan, Govan; Lees, Anderson and Co., Govan ; 
Sir Wm. Arroll and Co.; A. and W. Smith and Co.; 
Scott and Co., Greenock; Caird and Co., Greenock ; 
Rankine and Blackmore, Greenock; Kincaid ard Co., 
Greenock ; Blackwood and Gordon, Port Glasgow; and 
D. J. Dunlop and Co., Port Glasgow. 

About 1000 men in all were discharged, and so high did 
feeling run in the more populous districts at the, on the 
whole, unexpected turn of events, that the retaliatory 
measures of a general strike were early recognised as 
certain. The strike has taken place, and the sanction of the 
local committees necessary in the control of the men’s 
actions, has been obtained in the Govan and Greenock 
districts, with the result that late on Wednesday night 
all the union and probably the non-union men as well, 
in the several shops of the associated masters, were 
virtually on strike, the number affected being nothing 
short of 4000 men. 

At a general meeting of the engineers of the Glasgow 
district, held on Wednesday afternoon, there was a very 
crowded attendance, and it was intimated that, in the 
event of 25 per cent. of workers being locked out from 
any shop, all the men would at once be withdrawn on 
strike. The following resolution was submitted to the 
meeting, and carried almost unanimously :—‘‘ That we, 
the engineers employed in the Clyde district—union and 
non-union men—hereby resolve to withdraw from work in 
protest against the insupportable position taken up by the 
employers on the Clyde; and further resolve that we 
hereby declare that we consider ourselves placed in the 
same category as our brethren in the sister-isle.” 

As regards the position of the non-union men relative 
to the strike, it was intimated that the unionists would 
almost certainly do no less than what they had done in 
the past, and that was to make the non-unionists as com- 
fortable as the others. The strike aliment is, as is well 
known, a minimum of 10s. per week. A mass meeting of 
engineers was called for yesterday—Thursday—morning 
at ten o’clock, at which it was expected the measures 
now taken by the men wonld be further discussed and 
homologated. At a committee meeting of the employers 
on Wednesday, a general consultation on the recent 
developments took place, with a view to the issuing of a 
proposed explanatory statement relative to the employers’ 
position. 

This proposition, it is to be hoped, will be carried out. 
The employers have all along been exceptionally secretive 
as to their position, and it is thought by many that there 
must be questions beyond the simple one of how much 








money would be involved in granting the engineers’ 
demands, for a time to be determined, to warrant them 
in taking a step so important. 

It cannot be but the employers have counted the cost 
of their line of policy, and especially of this latest step in 
pursuance of it. Itis admitted by some of the employers 
that they did not expect the men to take such precipitate 
action as the retaliatory strike at once resolved on 
implies. Others maintain that they knew what would 
happen as soon as the first batch of men was dismissed, 
and they were quite prepared for all that had occurred. 
The fact remains, however, that nearly all the men who 
were dismissed on Tuesday night were hands who could 
well enough be spared for a time. Even assuming the 
strike is officially ratified and persisted in, work in several 
of the departments in many of the establishments can be 
carried on for some weeks without much hindrance. 
It is stated, for example, that in Messrs. J. and G. 
Thomson's case operations might be carried on without 
engineers for over two months. This, however, scarcely 
fits in with the announcement just made that the 
Government are pressing Messrs. Thomson to push for- 
ward with contracts, especially with the engines they 
have in hand for H.M.S Pelorus, now building at Sheer- 
ness; nor does it run on all fours with the fresh acces- 
sion to the firm’s responsibilities to Government in con- 
nection with the order for one of the three cruisers just 
given out of 455ft. in length. Messrs. Thomson have on 
hand the battleship Jupiter, the cruiser Terrible, four 
30 knot torpedo boat destroyers ; also the engines for the 
Pelorus and the new cruiser referred to, representing in 
all some two millions of money. The Fairfield Company 
also received an order for one of the new cruisers, and 
they have on hand besides the cruisers Venus and Diana 
and two torpedo boat destroyers. The engine shops and 
shipyards of Greenock — Messrs. Scott and Co. and 
Messrs. Caird and Co. especially—are plentifully stocked 
with work, and the same thing is true of shops all over 
the district. These facts are regarded by the workmen 
as pointing to the probability of an early capitulation, or 
at least a readier spirit of conciliation on the part of the 
employers, which may take the form of a modification in 
the compact with Belfast employers. 

It is, of course, urged that the strike clause now 
generally forming part of all employers’ contracts will 
safeguard them from claims for detention. This may be 
in many cases true, but it does not provide for all con- 
tingencies, and it certainly does not exonerate builders 
from the responsibility—over and above the risk, if not 
the certainty, of merely personal and individual loss— 
of inflexibly standing out in their present attitude, 
in view of innocent thousands of workpeople being 
thrown out of work with no source of aliment to relieve 
their deprivations and suffering in the winter season. 
Tradesmen, shopkeepers, landlords, and all the hundred- 
and-one classes of people more or less dependent on 
the earnings of the working class will be seriously incom- 
moded, while the wives and children of the wage-earner 
will have to look starvation in the face. 

These, of course, are the common, but no less clamant 
and sorrowful, consequences of every large labour war. 
In the case of the Clyde engineering and shipbuilding 
industries, however, the consequences ahead must 
be acutely and far-reachingly disastrous, should the 
present state of matters continue. With a general cessa- 
tion of activity on the Clyde, where there is certainly 
plenty of work demanding to be done, future orders will be 
diverted elsewhere, and labour may easily follow where 
capital and enterprise locate themselves. This has again 
and again been demonstrated, the instance nearest to 
hand being that of shipbuilding on the Thames. In this 
case, of course, labour was in default ; and other circum- 
stances—such as nearness to coal and ironfields—favoured 
the transition of the industry to the Clyde and the Tyne. 
Still, the shortsighted action of the workers was the 
occasion, if not altogether the cause, of the banishment 
of the industry. What happened on the Thames may hap- 
pen on the Clyde. There are plenty of other districts, and 
other countries indeed, ready and able to profit by the 
Clyde’s loss. While the Thames itself may not hope to 
attain to its previous importance in iron shipbuilding— 
although, according to all accounts, it is felé by some 
that the present is an opportune moment for a vigorous 
effort to fill up a great industrial blank on the father of 
rivers—still the Tyne, the Wear, the Tees, and Belfast 
itself may well hope to profit from the disintegration of 
the Clyde's great staple industries. 

Recognising this, and on the assumption that both 
parties are determined to see no middle course open to 
them whatever, either or both of two extreme alternatives 
may be suggested to the belligerents on the Clyde. The 
employers may, if the lock-out and strike are persisted 
on in the Clyde district and in Belfast, renew and crown 
their efforts to make the employers of the Tyne, the 
Wear, and other centres take similar action to them- 
selves, and lock out their engineers. Then, again, 
the workmen themselves may take aggressive measures 
on the same lines. f it is contended that the 
Clyde masters have both right and reason to lock-out 
their engineers—with whom they have only indirectly 
cause of quarrel—simply out of sympathy with Belfast, 
then the federated engineers have a perfect right to bring 
out their fellow-workers and society brethren on the 
Tyne, the Thames, the Mersey, or wherever else they 
may be at work. In either case the result would be a 
complete deadlock in the shipbuilding and allied in- 
dustries throughout the United Kingdom. Both con- 
tingencies have at least been suggested, and so thorough 
a stoppage might be the best thing to happen, so far as 
the interests of the community at large are concerned. 
So desperate a state of affairs could not possibly endure. 

Latest account on Thursday before going to press 
states that now there cannot be much under 8000 men 
idle, and that Union workers are inducing large numbers 
of non-union men to cease work. Both sides appear 
firm, and amongst the workmen especially, who are 
holding mass meetings, enthusiasm and determination 








ee 
Employers, although outwardly firm and 


are yoy popes 
united, are believed to have dissentients in i 

and those firms having a large number ¢ 
contracts on hand are showing great anxiety to kee a 
union men at work. It was stated at the meeting in St 
Andrew's Hall, to-day, that the Clyde men in their 
present attitude had the absolute and unqualified 
approval of their Central Executive. » 








THE LATEST NEW CRUISERS. 


In the Navy Estimates for the current fing 
will be remembered that provision was made for sah er 
tion of four new first-class cruisers of a new type, three of 
which were to be built by contract, and the fourth at Pem- 
broke Dockyard. The three contract-built ships have now 
been ordered by the Admiralty, and are to be severally named 
the Niobe, Europa, and Diadem; the order for the first. 
named being placed with the Naval Construction and Arma. 
ments Company, of Barrow-in-Furness ; for the second, with 
Messrs. J. and G, Thomson, of Clyde Bank, Glasgow; while the 
third is given to the Fairfield shi building and Engineerin 
Company, of Govan, Glasgow. The fourth vessel, the can 
struction of which has already been commenced at Pembroke 
is to be named the Audromeda, and is the typical ship of the 
new class of cruisers. In the case of the first three ships 
their builders will supply the propelling machinery, while 
that for the dockyard-built vessel has been entrusted to 
Messrs. R. and W. Hawthorn, Leslie, and Co. 

As all the ships are to be built from the same design, the 
following particulars of construction will apply to each : 
The length between a aap gry will be 435ft., over all— 
from ram end to taffrail—462ft. 6in.; breadth extreme over 
sheathing 69ft.,and moulded depth 39ft. 9in. The loaded 
draught is designed to be 25ft. 3in., at which the displace. 
ment is 11,000 tons. The shell of the vessel up to above the 
load water-line has an outside sheathing of teak 4in. thick 
to take the final sheathing of sheet copper, and large rolling 
chocks or keels are fitted on each bilge. 

The vitals—engines, boilers, &c.—of the ship will be pro- 
tected by an armour deck of steel plates 4in. in combined 
thickness, running fore and aft, ral arching from Gift. below 
the water-line at the sides, to 3ft. Gin. above it at the centre 
line of the ship. In the way of engines, &c., this deck is 
further raised so as to cover the cylinder tops. 

The propelling engines of the vessel consist of two com. 
plete independent sets of four-cranked triple - expansion 
inverted-cylinder type ; the diameter of the high-pressure 
cylinder is 54in., of the intermediate pressure 554in., and 
of the two low-pressure cylinders 64in. each, all with a piston 
stroke of 48in. 

Steam for the engines will be supplied by Belleville water. 
tube boilers, in adopting which the Admiralty are giving 
further proof of the confidence their experience of this type 
of boiler in the Sharpshooter has given them. There will 
no less than thirty of these boilers in each of the new 
cruisers, with a total heating surface of 45,900 square feet, 
and a fire-grate area of 1450 square feet. She will work 
under natural draught, or with an air pressure in the stoke- 
holds of only jin. at its maximum, as it will be merely 
required for ventilating purposes. 

The propelling machinery will be capable of developing 
16,500-indicated horse-power, which it is estimated will be 
sufficient to drive the vessel when fully loaded at a speed of 
204 knots an hour. 

he armament of each cruiser will consist of fifteen Gin. 
quick-firing guns, fourteen 12-pounder, and twelve 3-pounder 
uick-firing guns and seven Maxim guns. There will also be 
three tubes for projecting torpedoes. Of the fifteen Gin. 
guns, two will be placed on the forecastle and one on the 
upper deck aft, each protected by shields; the remaining 
twelve guns being arranged in armoured casemates at the 
sides of the vessel. Of these twelve, four will be adapted for 
firing right ahead and four for firing right astern. Of the 
12-pounder guns, two will be 8 cwt. boat and field guns; and 
of the 3-pounders, nine will be fitted in the three military 
tops, two of which are on the fore mast and the other on the 
main mast. 

Two of the torpedo tubes will be on the broadsides, forward 
submerged, and the third one will be right aft amidships, 
above the water-line. 











SOCIETY OF ENGINEERS. 


RAILWAY AXLES, 

At the meeting of this Society on Monday last a paper on this 
subject was read by Thomas Andrews, F.R Ff Knowledge of ths 
influence of stress and strain on the physical properties of metals 
is comparatively limited, and the pi undertook this investiga- 
tion to obtain, by large scale experiments, additional information 
on this important subject. Ia connection with this research, the 
author thought it might be of interest and utility to endeavour 
to obtain an accurate approximate estimate of the total number of 
railway axles running on all the known railways throughout the 
world, and at the same time to make, in cases where possible, an 
estimate of the actual carrying work gpg by each axle per 
annum. The weight carried per axle per annum was found to 
average 277 tons exclusive of the weight of the vehicle, 

Up to the end of 1891 there was a grand cosmopolitan total of 
more than 5,775,843 railway axles running in the world. Wheo 
it is remembered that this great number of axles is daily subjected 
to the varying destructive stress of actual wear, a study of some of 
the probable causes leading to their deterioration cannot fail to 
be of interest to railway engineers. In order that a nearer 
approximation might be obtained a3 t> what occurs in actual 
practice the author decided to experiment upon railway axles to 
the specification and dimensions of those actually runaing at the 
present time. The axles used in the experiments were about 43'n. 
diameter in the middle, 

The tests of the steel railway axes were mad; on steel axles 
manufactured variously in the Sheffield district, the steel-making 
districts of Lancashire and S:zotland, and some were of Belgian 
manufacture, 

The steel axles were \aricus y mad3 by the wel!-known processes 
of Bossemer and Siemens, and were sele:ted from ordera on hand 
for Eagland and abroad. 

The physical prop»rties of tie steel axle: wera shown by the 
tensile tests, ths resu'ts of whic 1 were given in a ssries of tables, 








A LARGE ccal area, twelve miles long by six broad, has 
been discovered in Newfoundland, on the new line of railway to 
the West Coast, and forty miles by rail from the Bay of Islands. 
The geological surveyor estimates that one seam alone, which is 
4ft, wide, contains 11,000,000 tons of excellent cannel coal. Six 
other seams have not yet been traced. Ths discovery has caused 
great rejoicing, as it immeneely enhances the value of the railway, 
and brightens the prospects of the colony, 
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BAILWAY MATTERS. 


Tur Cockerill Company, of Seraing, Belgium, has sent 
6 of its principal engineers to China for studying on the spot 
sverything connected with the making of railways in that country. 
Tue steel cable for the Columbus Avenue Railway in 
New York city weighs 144,700 Ib , or, with its spool, about 80 tons. 
It is claimed to be one of the largest single lengths of wire cable 


ever made, 
Mr. Georce Wutrenouse, M. Inst. C.E., the chief 
ngineor of the Uganda Railway, will, it is stated, leave for East 
ation on the 15th inst. The work of constructing the line will 
then be pushed on as rapidly as possible, 
Ir isauthoritatively stated that the promoters of the Port 
albot Railway intend shortly to apply for powers t> extend their 
line to the Ozmore Valley. This will tap the whole of the coal- 
paring district lying to the north of Bridgend. 

A synpicaTE, having its head ut Zarich, has applied to 
the Swiss local and federal authorities for the concessions of several 
electric metre-gauge road railways, to be constructed in the 
cantons of Zarich, Argovic, and Zag, the plans and designs having 
been prepared by Dz. Da Riche Preller. 

TE electric locomotive of the Baltimore Belt Railroad 
is said to have attained a speed of sixty-one miles per hour during 
a test made on Saptember 6th, this spesd being attained with the 
engine running light on an up-grade. This locomotive is now in 
regular service, and its averaze speed in hauling freight trains is 
fifteen miles per hour. 

Mr. Murray CAMPBELL, the contractor for the Nagara- 
Rs jasoma— Bangkok to Korat—Railway, has informed Messrs, 
Matheson and Co, that the King of Siam, sccompanied by the 
Princea, proceeded on the 3rd inst. over the line from Bangkok 
eighty-five miles into the interior, and expressed himself as highly 
gratified with his trip and with the working of the railway. 


Tur new Natal-Johannesburg railway will be opened 
for goods traffic from Darban to Sanderton on the Ist of November, 
and for passenger conveyance, mails, and perishable articles from 
Darban to Johannesburg on November 15th. Tarough goods 
traffic to Heidelberg will commence on November 15th, aud early 
in December the line will be open for all classes from Durban to 
Johannesburg. 

Tue Glasgow Central Railway, which we recently 
described, was opened for passenger traffic on the Ist inst. The 
portion o ned extends for two miles, and connects the eastern 
part of the city of Glasgow with the Cross, a central part of the 
business area, The remaining part of the line is baing pushed 
forward, and it is expected that in a month or so mineral traffic 
will pass through the whole six miles of tunnel, and that passenger 
trains will be running through early next summer. 


Tue question of improved railway accommodation for 
Warwickshire is still being pressed, The sub-committee appointed at 
a public meeting of citizans gave audience on Tuesday to Mr. Tetley, 
representing a London syndicate, and decided to report his scheme 
to the general committee. This proposed new line would start at 
Hall Grean on the Great Western Railway, and run to Ullesthorps 
in Leicestershire, where it would be connected with the Midland, 
and the Manchester, Sheffield, and [Lincolnshire trunk line to 
London, 1t would go through Berkswell to Coventry, and then 
go into another agricultural district. It would give alternative 
routes to Birmingham and London. 


In view of the promotion of a Bill in Parliament next 
seesion for the construction of a new main line between London 
and South Wales, the Great Western Railway Company will this 
motth issue notices of their intention to apply to Parliament for 
powers to construct a railway which, if authorised, will provide a 
route between London and South Wales, twenty-five miles shorter 
than by the projected new main line which is to ran vid Oxford. 
The railway sought to be constructed by the Great Western Com- 
pany will y @ janction with their main line near 
Wootten Bassett, and will terminate by a jnnction with their 
main line at Patchway, thus materially shortening their existing 
route to South Wales by avoiding the long detour now made 
through Chippenham, Bath, and Bristol, 


A test of the hauling capacity of the electric cars on 
the Nantasket Beach branch of the New York, New Haven and 
Hartford Railroad was made recently, in which one of thecars proved 
capable of starting and hauling a train weighing about 175 tons. 
Another car, equipped with four motors, and having a load of 
£000 lb, placed over the trucks, to increase the adhesion, hauled 
twelve cars, weighing 400 tons, but became stalled when two more 
cars were attached, Hngineering News says, two electric cars, one 
with four and the other with two motors, were then coupled 
together, and hauled nig | cars, weighing about 950 tons, but 
during this run there was a blow-out of a fuse, which put a stop to 
the teat. Fast rans with single cars were also made, and spesds of 
75 miles per kour are said to have been reached. 


In the entrance to the chief engineer’s office of the 
Midland Railway at Derby there may now be seen a bell which is 
closely connected with the history of the Midlands. It hung upon 
the top of the West Bridge Station, on the Leicester and Swan- 
nington Railway, from 1832 to 1893, and was used to signal the 
approach and departure of trains, It was only removed when the 
old station was superseded by a new one, after being in constant 
use for over sixty years. Strange to say, only a few weeks ago 
Thomas West Smith, who was in 1832 the porter whose duty it 
was to ring the bell, died at Leicester. The chairman’s chair, 
which Mr. Winstanley occupied from the formation of the com- 
pany in 1830 till 1846, has also, with the bell, been removed from 
the old board-room at West Bridge to Darby. 


Tue chairman of the provisional committee for the 
promotion of the light—electric—railway from Derby to Ash- 
bourne, has issued to the promoters a circular, in the course of 
which it is stated that “ the scheme has been enthusiastically 
received by the Ashbourne farmers, and several gentlemen, think- 
ing that it would benefit the agricultural community, and promote 
local interests generally, have promised to subscribe towards the 
expenses of obtaining parliamentary powers, it being understood 
that in the event of the failure of the scheme any money beyond 
what is required for actual out-of-pocket expenses shall be re- 
turned to the subscribers rateably ; but if the Bill is passed into 
law, and @ company incorporated thereunder, £1 shares in such 
company shall allotted to each subscriber for every £1 sub- 
scribed, Farther support, however, is needed to justify the 
committee in proceeding with the application for the Bill.” 


THE new carriages which the Great Western Railway 
Company is now constructing for through traffic between the 
North and West of England , Foam been designed with a view to 
more comfort and convenienve of passengers. They are 58ft. long 
by 84ft. wide, and are built on steel frames, so as to prevent tele- 
Scoping as far as possible in case of accident. . They are mounted 
on two four-wheel bogies, with a double set of hangers and gy 8. 
Each coach has seven compartments, not including that for the 
guard and luggage, and carries nine first, seven second, and thirty- 
two third-class passengers. ‘The first and second-class compart- 
ments have each a separate lavatory, while by means of a corridor 
two lavatories are made to serve for all the third-class travellers. 
The second-class compartment appears designed to seat only four 
instead of five persons a side, and, if that is the case, marks a 
listinct impro mt on the usual English practice. Each car- 
riage, which weighs 23 tons, is lighted by gas, and provision is 
made for the application of the staam heating apparatus now being 








NOTES AND MEMORANDA. 


M. Motssan read a paper before the Paris Academy, 
on ‘' A Study of Some Varieties of Graphite.” Graphites found in 
nature may be divided, as recommended by M, Luzzi, into intu- 
mescent and non-intumescent graphites. The former appear to 
have been projuced in fused metallic masses, the latter by the 
action cf a raised temperature cn any variety of amorphous carbon, 


Accorp1nG to Dr. Kriiger, of Charlottenburg, Germany, 
a mixture of equal volumes of acetylene and carbonic acid gas can 
be used with all ordinary gas burners and gives an excellent light, 
and which is practically entirely without the explosive qualities 
possessed by the pure acetylene gas, Comprers:d acetylene and 
carbonic acid gas can be obtained commercially in Germany, so 
that gas illumination can b3 obtained independent of gas com- 
panies’ pipes. 

Ar a recent meeting of the Paris Academy of Sciences 
a paper, entitled, ‘‘ A Study of Graphite Extracted from a Pegma- 
tite,” was read by M. Henri Moissan. The author concludes, from 
the impressions of markings on the graphite crystals transferred to 
surrounding quar'z and felspar, that the graphite existed before 
the pegmatite was formed. This graphite much resembles graphite 
formed in the electric furnace in fused meta's, and may have been 
formed under somewhat similar conditions, 


Betow Columbus, O., in the vicinity of Lancaster, 
there has been discovered a gas-field that is the surprise of the 
age. According to the American Manufacturer, nothing like it 
has ever been found, and it is remarkable from the depth of the 
find and the great pressure of the flaid, as well asthe uniform 
volume of the wells. The wells are drilled to a depth of 2600ft., 
and 5ft, in the gas-producing rock, and 5 to 15 millions cub, ft. per 
day isthe result. The pressure of these wells is about 700 lb. to the 
square inch, and the decline is so slow as to be almost imperceptible, 


THE two equinoxes divide the year into two equal parts. 
In the summer half—according to Mr. Scott’s table, in his work on 
‘*Weather Charts and Storm Warnings”—it appears that, from 
tha end of March to the end of September, there were, in the 
years 1870-87, ceventy-three storms experienced on the coasts of 
the British Islands, while in the remaining six months there were 
386, of which exactly one-half occurred in the period Oztober to 
December, and the other half in the period January to March. 
The stormiest month was January, and the next two were October 
and November. 


Some interesting experiments on the action of electric 
current on aluminium wire has been described and illastrated by 
Mr, Guillaume in Za Nature. They are based on the fact noticed 
by Professor Margot that aluminium wire when heated very hot by 
the passage of a current through it behaves differently from wires 
of other metals ; it appears to melt inside, while the outside appears 
to have been transformed into a thin layer of the oxide, which 
forms a sort of protecting coating to the fused metal. Such a wire 
is very flexible, and can be used to show the action of a magnet on 
wires carrying currents; a wire 0°5 mm. in diameter and 10 cm. 
long can stand the very high current of 31 ampéres, the voltage 
required being 5. 

A MECHANICAL engineer in Boston, U.S., has been 
making a series of tests with a view of finding out the cost of 
running an inspirator for feeding a boiler. Two large tanks are 
employed, and water pumped from one into the other by an inspi- 
rator. The weight of the water is carefully taken before and after, 
and the amount of moisture in the steam determined. To make the 
conditions perfect a steam gauge should be placed in the discharge 
pipe, and the opening throttled till a back pressure is produced similar 
to that of pumping into the boiler. The Boston Journal of Com- 
merce reporting the test, says it was expected that this would make 
an addition to the weight of steam used, as it would have a load to 
work against, while before it was running idle, as it were; but, 
strange to say, the weight grew less. The engineer writes that in 
one test it took 1 16-100 lb. (sic) more steam to deliver 418 lb. of 
water against no pressure than against 80 1b. back pressure; and 
in another test nearly 24 lb. more of steam to deliver 500 lb. of 
water into an open tank than when 80 lb, were employed to hold 
against it, 

THE evaporation of liquids and the great capillary 
theories formed the subject of a recent paper before the Paris 
Academy of Sciences by M. G. Van der Mensbrugghe. Moat 
liquids evaporate spontaneously in the air. The consequences 
follow :—(1) The liquid layer whence particles are ccntinually 
being detached to form vapour cannot have the same density as 
the liquid in the interior of the mass, otherwise there would be an 
abrupt passage from the liquid state to vapour ; it must, therefore, 
be admitted that the density of the superficial layer decreases 
towards the exterior. All capillary theories, supposing liquids 
incompressible—Laplacs—or of the same density throughout 
—Gauss—are therefore inadequate. (2) When the mass con- 
sidered is very small—bubbles, liquid films—evaporation causes 
loss of a perceptible fraction of the total weight. Hence capillary 
theories regarding a liquid mass as having an invariable volume 
—Poisson—must be condemned. (3) The constant renewal of the 
free surface of the superficial layer proves, without possible doubt, 
that this layer is not in equilibrium. 


Tue polarisation of the light emitted by incandescent 
bodies bas not yet been fally investigated. Arago, indeed, made 
some experiments on incandescent iron, platinum and glass, but 
these were only qualitative, and did not extend to liquids. Mr. 
R. A. Milikan publishes, in the Physical Review, an account of 
some careful tests of light emitted by glowing solids and liquids 
with a view to discover the laws of its polarisation. This 
phenomenon is exhibited strongly by incandescent platinum, 
silver, and gold, and by molten iron and brorzs. A somewhat 
feebler polarisation is shown by copper, brass, lead, zinc, and 
solid iron. The most significant result is that polarisation is 
minimum with rays emitted normally to the surface, and 
maximum at a grazing emission. his indicates that the 
vibrations take place in a plane at right angles to the emitting 
surface. To show the phenomenon at its best, a smooth surface 
is essential. Glass and porcelain also emit polarised light, but 
to a lesser amount. Fluorescent bodies do the same, so that 
evidently a high temperature is not necessary, 


A NEw German process of manufacturing spherical or 
oval-shaped hollow bodies of glass is thus described :—‘‘ The plastic 
material is centrifugated in hollow forms simultaneously around 
two axles standing a to each other and turning, for 
the manufacture of Dal -shaped hollow bodies, with equal celerity 
around both axles ; for the manufacture of oval hollow bodies with 
different celerity around both axles, The hollow form used in the 
production of ball-shaped hollow bodies rests by means of an axle in 
a round reservoir which is fastened to a perpendicular shaft. The 
latter can be putinto quick rotation bya pulley which rotates also the 
hollow form around an axle standing perpendicular to the former. 
Simultaneously with this motion the rotation of the form around 
its horizontal axle is caused by a stationary circular-shaped rim, the 
cog-wheel catching into it and attached to the reservoir and two 
pu'leys by means of belt shafting. If, therefore, both axles rotate 
equally fast, all points of the ball form, which are equally 
distant from the centre, move with the same celerity. The liquid 
glass in the form is thus centrifugated by the rotation of the latter 
in equal thickness of the walls against the interior surface of the 
form. By means of a pipe condensed air can be introduced into 
the form during the process.” Although this description takes 
liberties with several words, and even then not easily understood, 
the general idea may be gathered. The machine appears to have 
— sufficiently abstruse to commend itself te the German Patent- 
office, 





fitted to Great Western stock, 


MISCELLANEA. 


AN event unique in theannals of the Brassworkers’ Asso- 
ciation for 23 years past is that during thisweek notasingle member 
of this Association in Birmingham has ‘‘ declared on” the out-of- 
work fund, The number cf Birmingham members is over 4000, 
employed in 800 factories and workshops. The absence of relief 
applications is alsoa mest gratifying indication of the improve- 
ment in the brass foundry trades. 


THE death is announced of Mr. David Haggie, of Gates- 
head, the founder of the firm of Haggie Broe., chain and wire rope 
manufacturers. He was 76 years of age. The late Mr. Haggie was 
Mayor of Gateshead when the great fire and explosion occurred 
in 1854, This caused the deaths of nearly fifty people, destroyed 
a large amount of property, and extended across the Tyne into 
Newcastle, where it destroyed the Quayside, 


Tue India-office has forwarded to the London Chamber 
of Co ce a collection of papers on the subject of the develop- 
ment of the iron resources of the Salem district in the Madras 
Presidency, and has invited observations thereon. These papers 
will lie in the Information Department of the Chamber at Botolph 
House, Eastcheap, for the inspection of members, and the secre- 
tary will be glad to receive, for transmission to the India-office, any 
observations the members of the Chamber may desire to make. 


On the 29th ult. an inquiry was conducted at the Town 
Hall, Backingham, by one of the inspectors of the Local Govern- 
ment Board into an application by the Buckingham ‘fown Council 
for sanction to borrow £9050 for works of sewerage and. sewage 
disposal. The was explained by the engineer, Mr. H. 
Bertram Nichols, C.E, of Birmingham, who gave evidence in 
support of the application. After the inquiry the inspector, 
accompanied by the mayor, the ergineer to the scheme, some cf 
the councillors, and others interested, visited the pumping station 
site, and the site for sewage disposal worke. 


At Arundel, on the 4th inst., the Duke of Norfolk 
laid the foundation stone of the drainage works being carried out 
in connection with the borough at a cost of between £6000 and 
£7000. The work isin the hands of Mr. Hil', of Peterborough, 
and it is expected that it will be completed by June next year. 
The Dake of Norfolk, after recently giving the borough a fall 
water supply, has also generously consented to bear two-fifths of 
the cost of the drainage work up to £6000. The Duke subse- 
quently entertained the Town Council and officials of the works 
to a luncheon at the Norfolk Arms Hotel. 


Tuere is at the present time an agitation, the apparent 
object of which is to secure a larger flush for water-closets than is 
at present required under the regulations in force; where two 
gallons are now used three are asked for, The demand is no doubt 
fostered by those interested in the disingenuous demand for a new 
source of water supply for London. What is really required is not 
a further waste of water, but proper arrangements of closets and 
fittings which will make two gallons—as it ought to be—ample. 
The universal use of the three-gallon flash would be a useless waste 
that would, for the whole of London, amount to twelve millions of 
gallons per day. 

On Wednesday morning the boilers in the Detroit 
Journal building expleded with terrific force. A portion of the 
building, about 40ft. wide, collapsed immediately, burying many 
people. Four dead bodies and fifteen wounded persons had already 
been taken cut of the ruins on Wednesday evening. Many girls 
and women were employed in different parts of the building. The 
editorial staff of the Journal are reported to be safe. Shortly after 
the explosion the ruins broke out into flames, and great clouds of 
stifling emoke seriously impeded the firemen who were at work 
amidst the wreckage seeking to rescue the people buried beneath 
it. Twenty persons are believed to be still under the rainge. 


Mr. Tuomas BELL, who for twenty-one years has been 
H.M. Chief Iuspector of Mines for the Durham district, purpose: 
retiring from his position in March next. Mr. Bell is a native of 
the county, and it was near the city of Darham that he gained his 
first experience in mining—at the Belmont Colliery, which was 
then under the superintendence of the late Sir George Elliott. 
Twenty-five years ago he was appointed H.M. Inspector of Mines 
for the West Lancashire and North Wales district, and about 1874 
he was promoted to the Durham district. Than Mr. Bell few men 
had a better knowledge of mining. He has frequently been com- 
missioned to conduct special inquiries for the Home-office authori- 
ties into mining disasters, &c. 

Tue Corporation of Chorley have just completed their 
new Sewage Parification Works at Common Bank Farm, at a cost 
of about £15,000. Alderman Hibbert, C.C., the chairman of the 
Sswage Committee, performed the opening ceremony on Monday, 
October 28th. The works have been designed by the borough 
engineer, Mr. William Laigh, A.M. Inst. C.E , and the whole has 
been carried out under his direction. The International is the 
process adopted. Mr. Leigh has provided tanks of a total capacity 
of 1,120,000 gallons, and polarite filters of a total area of about 
1500 equare yards. The sludge pressing machinery bas been 
supplied by Messrs. Goddard, Massey, and Warner. These new 
works have been rendered necessary in consequence of the failure 
of the Chorley Sewage Farm to produce an efflaent satisfying the 
requirements of the river authorities. 


Tue French customs authorities lately submitted to 
the Comité Consultatif des Arts et Manufactures the question 
whether steam or petroleum worked velocipedes should be sub- 
jected to the duty on cycles, the weight of the motor being 
included in the total weight, or whether the motor could be taxed 
separately. The Comité declared that the velocipede and its 
motor were inseparable, certain parts of the frame serving as a 
reservoir of petroleum, and as pipes for the circulation of the 
gases before and after the explosion, with other observations in 
the came sense, so that they recommended the application to 
steam and petroleum worked velocipedes the duty on ordinary 
machines, namely, 20 francs per kilogramme, or 7s. 5d. per £, 
including the weight of the motor. This recommendation was 
approved of by the Ministers of Commerce and Finance, 


As agood many London people are not aware of, or 
are not grateful for, the advantages they derive under the present 
London water supply, the following from a letter in the Times 
may be noted :—“ It is difficult to make a comparison between the 
charges of the metropolitan companies and those made by munici- 
palities, because in many instances the apparently low rate charged 
by the latter to the consumer is supplemented by a public rate 
levied upon all property. For instance, the Liverpool Corporation 
levy 6d. in the pound for water upon all property in addition to 
the charge for water supply, which in the case of private houses is 
74d. in the pound, or a total charge of 12} per cent. more than the 
East London Company’s charge of 5fper cent. Tbe Liverpool 
Corporation also charge (let the suburban districts of London note 
the fact) an additional 50 per cent, in all places outside the city, 
and 5s, 10d. per 1000 gallons for shipping, as against the charge of 
6d. by the East London Company, or nearly twelve times as much. 
Taking gress income, including trade, into account, the average 
income per supply amounts in East London to £1 13s. and in 
Liverpool (City) to £1 193 per annum. Moreover, the East 
London Company pays 9°59 per cent. of its gross income back to 
its consumers in aid of rates. Again, in Manchester there is a 
public rate of 3d. in the pound in addition to the domestic rate 
of 9d. Curiously the 3d. rate produces as much as the 9d. 
rate, so that if the charge were made only on the consumers, it 
appears that their rate would be ls. 6d. in the pound, or 7} per 
cent, upon annual value as against 5 per cent. in East London, 











In many other towns the charges are greater than in London,” 
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AUSTRIA.—GEROLD AND Co., Vienna. 
FRANCE.—BoyvEaU AND CHEViLLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWIETMEYER, Leipsic. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
RUSSIA.—CaRL RickER, 14, Nevsky Prospect, 8t. Petersburg. 
g, AFRIOA.—R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. OC. Jura anv Co., Capet , Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—R. A. THOMPSON AND Co., 180, Pitt-street, Sydney. 
862, Little Collins-st., Melbourne. 
7, King William-street, Adelaide. 
Bdward-street, Brisbane. 
CANADA.—MonTREAL News Co , 286, St. James-street, Montreal. 
Toronto News Co., 42, Youge-street, Toronto. 
UNITED STATES OF AMERICA—INTERNATIONAL News Co., 83 and 85, 
Duane-street. New York. 














Supscription News Co., Chicago. 
CHINA.—KeLLy anp WALSH, Lp., Shanghai and Hong Kong. 
JAPAN.— KeLLy aND WatsH, Lp., Yokohama. 
SINGAPORE.—KELLY anbD WALSH, Lp. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


+,* In order to avoid trouble and confusion, we And it necessa necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must im all cases be accompanied by a large 
envelope legibly directed by the writer to p< ec geome a —— @ penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
"fore request copies. 

*,* All letters intended for insertion in Tax ———, or annie 
* questions, should be accompanied by the name and ress of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of 





P. B. D.—Hawkesley, Neville, Deacon, Mansergh, Beardmore, Latham, and 
« host of others. 

L. L. (Budapest).—Jn Bngland broken stone used for the repair of roars is 
technically called ‘* métal.” Concrete made with small broken stones would 


be kaown as ‘ metal concrete.” 

J. 8.— Working to the left of the set-square is the best for all ordinary work, 
as the movement of the right hand and arm is otherwise restricted. The 
opposite will be the case when the draughtsman uses the pen or pencil in his 
left hand. 

J.G. D.—(1) The piston is nearer the crank than the further end of the 
cylinder by an amount depending on the length of the connecting-rod as 
compared with the length of the crank. (2) Whether the engines with 
the cranks at 90 deg. apart will start or not in any position depends on the 
omount of lap in the slide valve. Uader ordinary conditions of valv: gear 
they will start either ahead or astern, provided the load is not so heavy that 
the crank, being rather neav the dead centre, is unable to overcome the 
resistance, 





HEXAGONAL RODS. 
(To the Editor of The Engineer.) 
Sir,—Where can I obtain bright hexagon rois about /,in. diameter 
across the flats, in iron or soft steel ? HEXAGONAL. 
October 28th. 





PEARL'S SPINDLE OIL. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged if you will allow me to ask the name - address 
cf the maker of Pearl's spindle oil. . B. P. 
Glasgow, October 29th. 





SUBSCRIPTIONS. 


Tue EnGivger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half- aged (including double number) .. .. £0 1hs. 6d. 
Yearly (including two double numbers).. .. £1 98. Od. 

If credit occur’ an extra charge of two shillings and sixpence per annum will 

abroad. 





be iaade, iB ENGINEER is registered for transmission 
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for any destination outside the United King: 1 Foreign 
will, until Surther notice, be received at the rates given below. gn 
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“ ADVERTISEMENTS. 
«” The ci Sor advertisements of four lines and under is three a, fa 


every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven words. When am an advertise. 
ment measures an inch or more, the charge is ten shillings per inch. All 





single advertisements from the a must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
Tilt except weekly advertisements are taken subject to this condition. 
Prices for Displayed Advertisements in “‘ ordinary” and “' special" positior s 
will be sent on application. 
Advertisements cannot be Inserted unless delivered before Six 
— BA Thursday evening; and in consequence of the 
or going to press early with a portion of the edition, 
AUTERATIO to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each ep 
Letters relating to Advertisements and the Publishing Department cf 
pepe are he ales Se ee Mr. Bydney White; ail ethos 
2 to be addressed to the Bditor of Tux ENGUVEER. 








MEETINGS NEXT WEEK. 

Tue INsTITUTION OF Civit ENGINEERS.—Tuesday, November 12th, at 
8p.m. Address by Sir Benjamin Baker, K.C.M.G., the President, and 
es of medals, premiums, and prizes awarded at the close of 

ast session 








DEATHS. 
Ow the 4th inst., at his mother’s residence, Addison-gardens, W., 
Ceci GgorGE Owen, C.E., of Vulcan Ironworks, Avonside, Bristol, 
aged 30. 








“THE ENGINEER” 
1000 GUINEA ROAD CARRIAGE COMPETITION. 





Many correspondents have asked us to state the terms 
and conditions of the competition for the thousand 
guineas, which, as already announced in our columns, we 
have offsred as priz23. They state, with reason, 
that they are desirous of commencing the preparation of 
designs for carriages to compete, and that it would be 
waste of time to formulate their ideas until they know 
something of the conditions with which the vehicles must 
comply. Now, under the existing state of the law, no 
adequate competitive trials could take place. A change 
is confidently anticipated; but what the change will 
exactly be it remains with Parliament to determine, and 
the effect of legislation may be such as to affect the 
proceedings of would-be competitors. 

It is, however, possible to arrive at some definite pro- 
positions—propositions that legislation need in no way 
affect, and therefore we have now the pleasure to publish 
the preliminary conditions of the competition. The 
necessary details for carrying out the competition based 
on these conditions are not immediately called for, and 
may be left for a little further consideration. 

JUDGES. 

Tae following gentlemen have courteously consented 
to act as judges :— 

Sir Frederick Bramwell, Bart., F.R.S., M. Inst. C.E.; 

Mr. John Audley F. Aspinall, M. Inst. C.E., Chief Me- 

chanical Engineer, Lancashire and Yorkshire Railway; 

Dr. John Hopkinson, F.R.S., M. Inst. C.E. 

CLASSES. 

The competing vehicles shall be divided into classes, 
viz. :— 

A.—Priz2 350 guineas for the best mechanically- 
propelled vehicle to carry four or more persons. Total 
weigtt, fully loaded, not to exceed two tons. 

B.—Priz2 250 guineas for the best mechanically-pro- 
pelled vehicle to carry one, two, or three persons. Total 
weight, fally loaded, not to exceed one ton. 

C.—Prize 250 guineas for the best mechanically-pro- 
pelled vehicle to carry one ton of goods or parcels. 
Weight, fully loaded, not to exceed two tons. 

D.—Prize 150 guineas for the best mechanically-pro- 
pelled vehicle to carry 5 cwt. or less of goods or parcels. 
Weight, fully loaded, not to exceed one ton. 

The judges shall have power to divide any prize in 
case of vehicles proving of equal merit. 


PROPELLING POWER. 


Any method of propulsion other than muscular power 
may be employed, provided it be contained in the 
vehicle. 

No oil or other liquid used in any engine, whether for 
the production of an explosive mixture, vapour, or for 
fuel, shall have a lower specific gravity than 0°8, or a 
lower flashing point than 73 deg. Fah.—Abel’s test. 


ComPETITION TRIALS. 


The trials shall consist of a run of not less than 100 
miles out and 100 miles home; ora total of not less than 
200 miles, over a course to be suksequently announced. 
On the completion of the run, the vehicles will be called 
upon to make such further runs, or to undergo such further 
trials, as the judges may deem necessary. 


SPEED. 

As the attainment of high speeds is not the object 
sought, it has been determined that nothing over 
10 miles an hour shall count. That rate of progression 
should be sufficient for all practical purposes, and 
racing among the competitors would be objectionable. 
The competitors may go as they please, at any speed 
they think proper, running continuously day and night, 
or stopping as they think best. But no speed over 
10 miles an hour will be placed to the credit of any 
competitor. That is to say, of two vehicles, one making 
the run of, say, 200 miles in 20 hours, and the other making 
it in 18 hours, the one shall be regarded for the purpose 





of the competition as equal to the other in the matter of 
speed. 
ENTRIES. 

Any maker, seller, or inventor of a vehicle may enter 
it for competition; but no vehicle shall be entered by 
more than one individual. Partnerships, or corporations 
making or selling, or joint inventors when there is more 
than one, shall for the purpose of this competition be 
regarded as “ an individual.” 

We believe that we have now supplied all the informa- 
tion that can be needed for the preparation of designs. 
The limit of weight—two tons—is that fixed in the Bill 
brought in by Mr. Shaw - Lefevre during the last 
Parliament, and seems to met the conditions fairly well. 
Therefore we have adopted it. It only remains to add 
that the competition can scarcely take place at an earlier 
date than October, 1896. This will allow intending com- 
petitors nearly twelve months for desigaing and making 
experiments. 

All communications concerning this competition must 
be addressed to the Editor of Taz Enoinezr, Norfolk- 
street, W.C., and bear on the envelope the words ‘“‘ Road 
Carriages.” 
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THE NEW LONDON AND SOUTH WALES RAILWAY. 


WHEN Sir Edward Watkin obtained powers for the exten- 
sion of the Manchester, Sheffield, and Lincolnshire 
system to a direct connection with the Metropolis, it was 
said in some not altogether untrustworthy quarters that 
this was the last of the great trunk lines to be made. 
The opinion could not have been based upon any diffi- 
culty the directors of the Manchester, Sheffield, and 
Lincolnshire Company experienced in raising the capital 
for their adventurous attack upon London. [f there was 
a foundation at all for such an impression, it could only 
have been derived from the failure of the gratuitous 
experiment of the syndicate which proposed to construct 
an independent line from Warrington, on the Mersey, to 
a point which was to be made a port somewhere south of 
Hull, on our Eastern coast. Let anyone take a railway 
map ‘of England and compare it with the maps of the 
Ordnance Survey, and he will be surprised at the enor- 
mus extent of our fertile, potential, and yet unexplored— 
or it would be better to say unexploited—tracts of country. 
Take even a topographical map—though, of course, topo- 
grephy presents no obstacles to the engineers of to-day— 
and it will be found that hill and dale are still left in ae 
expanses, much as they were in the days of the stage 
wagon and the mail coach, dissevering communities 
which were destined to be neighbours, and making the 
interchange of commodities—the very life of trade—a 
costly if not an impossible operation. There is no reason 
on the surface, therefore, why there should not be 
another and an independent railway between London 
and South Wales. If one looks a little below the 
surface there appear to be many reasons why the people 
on the northern bank of the Severn Estuary, west 
of Gloucester up to Swansea, should desire or demand a 
freer, quicker, and cheaper means of communication with 
this capital city of the world. This is not the column in 
which to discuss the benefits or the abuses of a railway 
monopoly. It has been made evident in our pages, and 
more vividly in the pages of the local journals, that the 
Great Western Railway monopoly of the whole littoral 
west of Gloucester, has not been an unmixed blessing— 
hax been, in fact, the subject of persistent and strenuous 
complaint. From Newport to Swansea—and we may 
leave the more westerly towns out of account for the 
nonce—there have been grievances for a quarter of a 
century: grievances with the Paddington authorities, 
and grievances which are now discovering a voice; but 
what sort of a voice, and how far a voice which can make 
itself heard, must be left to the Parliamentary Committee- 
rooms to reveal some time in the spring. 

The scheme, which is promoted by a combination of 
South Wales capitalists, has its chief advantages at the 
start. It is being financially supported by Glamorgan- 
shire men of wealth; it would take the benefit of 
existing lines between Swansea and Cardiff, with a few 
inexpensive expansions, and one of the extensions would 
bring the new port, Talbot Dock, and the progressive 
Barry Dock into the new line as feeders; and, by means 
of the new railway, into easier access with ‘London as 
well as with the North. The Rhondda and Swansea Bay 
Railway is in itself one of the instances of the revolt of 
coalowners, manufacturers, and shippers against the 
policy pursued by the Great Western Railway in past 
times. That little railway spans half the distance between 
Swansea and Cardiff. Some twelve miles or so of new 
line are required to give Swansea direct communication 
with Barry. From Barry there is already a communica- 
tion with Cardiff, touching on its way the Penarth Dock, 
which belongs to the Taff Vale Railway Company. From 
Cardiff onwards and eastwards the projected line 
would run a little northerly of the Great Western, 
through Newport to Chepstow. At this point the crux of 
the whole business begins. It is proposed to bridge the 
river at somewhere about the point whence the ferry- 
boats used to cross before the Severn Tunnel gave the 
passenger a brief relief from the old dreary and dismal 
transit. From the Gloucestershire side there would need 
to be more new lines, because the main object of the 
promoters is to make for Oxford, in order to get, in that 
way, a connection with the Manchester and Sheffield 
handgrasp towards the Metropolitan new extension. If 
the projectors had said that they would strike for the 
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Cheltenham, Andoversford, and Oxford line, it would 
seem a more practicable plan. If they would have made 
their way to Fairford, which is waiting for outside 
enterprise to drag it from the skirts of the Cots- 
wolds into the through highway of commerce, there 
would have been more sense in the idea. But when 
the thing is looked at froin the point of view of the 
maps, from an acquaintance with the country to be 
traversed, and with a knowledge also of the engineering 
difficulties of bridging the Severn at the places proposed, 
it really seems absurd to ask anyone to believe that the 
undertaking could be accomplished for the estimated 
£4,500,000, or that even with such a comparatively 
moderate capital a railway, constructed as trunk lines 
should be, would find a remunerative traffic along its 
route. For what is the traffic? It would bea share of 
the rail-borne coal from Glamorganshire and Monmouth. 
shire—mostly at present held by the Great Western 
Railway. It would be whatever it could pick up in the 
future St. John’s-wood goods station of the imported 
articles consigned from London into Wales. 

Nevertheless, according to our advices, there are men, 
and good men, behind the London and South Wales 
Railway—with an Oxford diversion. Sir John Jenkins, 
M.P., is the authority for the statement that enough 
money for the preliminary expenses has been subscribed, 
and that it would be easy to enlist public sympathy and 
support to the tune of £4,500,000. The Great Western 
Railway, under the administration of Lord Emlyn and 
Mr. Henry Lambert, both of them intimately acquainted 
with the western district, is now doing a great deal to meet 
the legitimate complaints of the shippers and traders, 
and travelling public in that section. But the root 
grievance they cannot cure. It is, by all the accounts 
which reach us, that they are the representatives of a 
monopoly. A monopoly need not be a tyranny, nor is it 
for a moment suggested that the Great Western Company 
has ever been tyrannous. But traders want competition, 
and Great Western shareholders may be forewarned that 
competition in South Wales, or say, from the Forest of 
Dean to the confines of Carmarthenshire, is a contingency 
not very far remote. 


THE NIAGARA POWER COMPANY, 


WHEN proposals were first made to utilise water power 
at Niagara two sets of opinions were called into exist- 
ence. Opinions, be it observed, not certainties. Accord- 
ing to one set, power could be supplied even at great 
distances ata small price; according to the other set, 
power could not be supplied at all on a commercially 
acceptable basis at any distance from the Falls. In 
favour of each set very powerful arguments were adduced. 
In the end, as all the world knows, a great company was 
formed. The tunnel was bored, and turbines and 
dynamos installed. The company has now been for 
some time in a position to satisfy all reasonable demands 
for the supply of power. After much circumlocution it 
has come to be very generally admitted that the demand 
has not sprung up. Practically, the Niagara plant is doing 
next to nothing. The reason is that the Niagara Falls 
Power Company is apparently unable to supply power at a 
price which will compete with steam, even close to the Falls, 
while the cost is enormously increased with the distance 
from the falls to the place where power is needed. In 
Cassier’s Magazine for July is an article by Mr. F. L. 
Stetson, vice-president of the Cataract Construction 
Company, and it is worth while to quote here what he 
has said on the subject. After alluding to the importance 
of the question, he says: ‘‘ When in England in 1890, I 
was told by an eminent gentleman that it was useless to 
discuss the profitable employment of water power, for, as 
he said, ‘You can produce steam power from coal at a 
cost of a farthing an hour,’ to which I answered, ‘ Very 
well, let us work out the problem. Coal at a farthing an 
hour would in America represent 5 cents for a day of 
10 hours, or 12 cents for a day of 24 hours, which 
is for 300 days in the year 15 dols. for the short 
day and 36 dols. for the long day for fuel only. 
At Niagara we will gladly furnish continuous 24-hour 
horse power for 15 dols. a year in any considerable 
quantity.”” He then goes on to say that, after careful con- 
sideration, the officers of the Power Company had arrived 
at the conclusion that nowhere in the world could steam 
power be had for less than 24 dols. per horse per year, and 
that the cost of fuel represents not more than half the 
total cost. All this was written before the company had 
begun to sell power. In the same magazine from which 
we have just quoted, Mr. 8. Dana Greene, asssistant 
general manager of the General Electric Power Com- 
pany, writing on the distributing question, points out 
that it divided itself under two heads. First, the distri- 
bution of the power over a radius of ten miles; and, 
secondly, the distribution over considerable distances. 
‘‘ The first class,” writes Mr. Greene, “ offers a tempting 
field to those practical men who prefer present certain- 
ties to future possibilities ; while the second presents an 
array of scientific problems, and of theoretical and em- 
pirical studies and calculations, which are attracting the 
attention of the whole engineering world. Time alone 
can tell how many of these problems will be solved, and 
how far practical results will verify theoretical figures.” 
It will be seen that Mr. Greene speaks with much less 
confidence than Mr. Stetson. 

There are so many companies mixed up in the whole 
matter, that it is by no means easy to be certain of the 
part played by each in the problem which is gradually 
unfolding itself. It appears, however, that the Niagara 
Falls Power Company owns somewhat more than a square 
mile of land round the power-ho1se, and it proposes to 
let or sell this land for mill sites, supplying power at a 
price so low “that establishments can afford to move 
from their present localities and sell their present plant.” 
There is involved in this proposal a very important 
question. The selection of a site for the carrying on of 
certain manufactures is determined by considerations 


instance, the migration of rail mills from inland towns to 
the coast ; the spinning of cotton in Manchester, instead 
of in Liverpool, notwithstanding the cost incurred in 
transmitting the cotton to Manchester. Every manufac- 
turer knows that it would be a very risky speculation to 
remove from a well-known centre of pve A a industries 
to a new and untried locality. Such considerations 
appear to influence manufacturers in the United States as 
well as here. Only two companies have as yet signed 
contracts and erected plant; and it is suggestive that 
both carry on a new manufacture, totally independent of 
site. One is the Pittsburg Reduction Company, making 
aluminium and taking 2000-horse power ; and the other is 
the Carborundum Company, making a kind of emery. 
It is clear, we think, that the neighbourhood of the 
power-house is hampered in this way by conditions 
which may stand in the way and prevent the utilisation 
of Niagara, even if the Power Company supplied elec- 
tricity for nothing. The case is different with other 
laces, and Mr. Greene gives a list of cities which may 
« supplied. Some of these are so far away that we need 
not mention them. Those within practicable range are, 
however, very few. They are Buffalo, with a population 
of 256,000, fifteen miles from the Falls; Rochester, with 
a population of 134,C00, seventy-eight miles away; and 
Erie, with 41,000 inhabitants, 113 miles off. There is no 
other important town within 150 miles of Niagara. It 
is estimated that the three towns we have named 
use about 62,000-horse power now. The Niagara Com- 
pany can supply about 50,000-horse power. Up to 
the present the transmission of power to any town 
save Buffalo has not been mooted. It has been discussed 
on paper, but no practical scheme whatever has been 
started. Buffalo is within a very reasonable distance, 
and the Power Company will find there favourable con- 
ditions for working. But so far no kind of rational 
agreement has been come to by the company and the 
authorities. Thus the difficulties which have long been 
foreseen by those who did not shut their eyes are crop- 
ping up right and left. A manufacturer in the heart of 
the town, we shall say, wants power from Niagara; how 
is he going to get it ? The Power Company can run a cable 
to the borders of the city, but, arrived there, it has to take 
count with the Town Council. The Power Company has 
applied to the city of Buffalo for a concession for the use 
of the streets for the purpose of distributing power. 
It appears that so long ago as February the city authori- 
ties refused to consider the question until the Niagara 
Power Company stated the price, per horse-power, at 
which it could supply power in the city. In the first 
instance, the company offered to sell ‘ undeveloped 
power,” whatever that may mean, for 10 dols. per horse- 
power per annum; power on the turbine shaft for 12 dols., 
and power at the terminals of the dynamo at Niagara 
for 18 dols. per annum. These figures are widely 
different from those we have quoted above from Mr. 
Stetson. The sale of undeveloped power probably means 
that Buffalo may put down its own turbines on the 
tunnel. Power on the turbine shaft means that Buffalo 
must supply its own dynamos. In any case, it will be 
seen that the city must undertake and carry out the 
whole work of transmission over a distance of fifteen 
miles. It is well that our readers should clearly under- 
stand that all the facts with which we are dealing, and 
all the statements, are the subject of discussion and 
comment in United States technical journals. Accord- 
ing to Electricity, a New York paper, the Niagara Power 
Company, when applying for the concession in question, 
stated that “The company cannot name a price for elec- 
trical power transmitted to the Buffalo line, as in the 
question of transmission are involved the uncertainties 
of the losses and cost of operation and maintenance.” 
This statement manifests commendable prudence on 
the part of the company, but it leaves us as much as 
ever in the dark as to the price at which water power 
can be converted into electrical power and transmitted 
fifteen miles, and into a large town. It seems that one 
of the contracts, that with the Carborundum Company, 
we believe, has been on the basis of 20 dols. per horse- 
power per annum for not less than 1000-horse power. Here 
the transmission distance is less than one mile. Taking 
Mr. Stetson’s figures, it would seem as though transmis- 
sion had added 5 dols. a year to the price. But leaving 
this point on one side, we have to ask what it is the 
Niagara Power Company propose to supply. So far as 
we can gather, it will deliver electricity at a pressure of 
2000 volts alternating. This will have to be stepped 
down and made continuous, at least the two renting 
companies already named have provided rotatory 
transformers to do this. The consumer will there- 
fore have to put down tolerably expensive plant, 
to say nothing of the motors, and we may take 
it for granted that the cost of the electrical power plant 
cannot be much less than that of steam. Again, it is 
well known, so far, that it is impossible to place abso- 
lute reliance on any cable, no matter how good, which 
has to transmit high tension alternating currents. Any 
user of electricity would therefore be left in a very un- 
pleasant position if he relied on one cable for the supply 
of power from Niagara to Buffalo. To be safe, every- 
thing, cables, converters, &c., would have to be in dupli- 
cate. If they were not a great mill might find itself 
stopped suddenly and unable to run again for periods 
which might be measured by hours, if not weeks. The 
necessary precautions involve a very considerable outlay. 
Against all such considerations there is only one possible 
offset from the millowner’s point of view, that is saving 
in annual expense. Can a horse-power be had so much 
cheaper from Niagara than from coal that it is worth 
while to use the former? On this point there is abso- 
lutely no certainty whatever. Coalcosts in Buffalo about 
7s.6d. aton of 2000lb. A fairly good engine will use 
3lb. of coal per horse-power per hour. In round 
numbers we have 670-horse power for an hour for 7s. 64., 
or about °134 of a penny per hour. The general cost, 
interest on the installation, upkeep, &c., will probably be 


a 
Now ‘134d. per hour is 1°34d. per 10 hours, and for 
800 working days of 10 hours it is 402d.; or 33s. 6d, per 
annum for coal. The lowest price of electricity appears 


to be 75s. per annum for the same power. It may be 
that the Niagara Power Company will deliver at the 
same rate for 24 hours. In that case the cost of the two 
powers would be comparable ; but it must not be forgotten 
that very few factories run day and night all the year 
round, and it does not appear that the company proposes 
to sell electricity by the kilowatt or by the hour. One 
question remains for solution: Why is it that the Niagara 
Power Company, which gets its power without fuel and 
almost without current anpenert, must charge so high g 
price? Is the pursuit of high dividends standing in the 
way and retarding the utilisation of Niagara, or is it the 
old story repeated, that water power cannot compete 
with steam for manufacturing purposes, save under very 
exceptional circumstances? It would be interesting to 
know at what rate the city of Portland pays for electri. 
city. Possibly, however, the very complete experiment 
described on another page has not proceeded far enough 
to allow the figures to be made public. Portland haz, 
however, got further on than Buffalo, and the latter 
will soon have a valuable experience to guide it in its 
proceedings. 


RAILWAY ECONOMICS, 


Mr. Acworth is well known as an unorthodox 
authority on railway economics. He holds certain views 
which are not regarded favourably by railway managers, 
But he is aggressive, and he has much to say that is too 
really sound to be ignored. The council of the Society 
of Arts have given him a free hand; and on Thursday 
night, the 31st ul!., he delivered in the hall of the society, 
in John-street, Adelphi, the first of a series of six lectures 
on “ Railway Economics.” It is, of course, impossible 
to deal with these lectures as a whole, until they have been 
delivered; but certain propositions contained in the first 
of them may probably be regarded as their key-note. 
We gather that Mr. Acworth would include railway eco. 
nomicsin thedomain of technical education. He wants rail- 
way economics to be made the subject of definite scientific 
teaching in this country. Naturally enough he assumed 
that a proposition so startling in its implications re- 
quired defence and elucidation, and he went on to explain 
that hitherto ‘English railway men had learned their 
profession by rule of thumb, and English railways, if not 
the best, were certainly among the best in the world.” 
This latter statement is a thing to be grateful for, no 
doubt. But good as English railways are, Mr. Acworth 
would maintain that what was true in the past will not 
hold good in the present, and that railway men of the 
future must go through a course of technical education to 
fit them for their calling. Sifting the meaning out of 
this, we find that the future railway man must acquire 
his professional knowledge from books and lectures, and 
Mr. Acworth gave a list of books to be read. But as 
yet he has not named a lecturer. 

Our readers will probably agree with us that it is difficult 
to take Mr. Acworth seriously. But it is, nevertheless, 
worth while to consider for a moment how far on the one 
hand railway economics can be taught in a college or 
technical school, and on the other hand, how it is possible 
for the management of a great railway to be learned 
otherwise than by a training which constitutes the very 
highest type of technical education. As to books specially 
devoted to railway economics, they are excessively few ; 
as to the men at once qualified to teach and ready to 
teach, they are yet fewer. The outside public know next 
to nothing of the organisation of a railway, or of the 
work that is done by the administrative and executive 
staff. It involves operations of incredible magnitude 
and variety, which in the case of all great railways can 
only be carried out on a system the details of which have 
grown up with the railway. We often hear it said that 
there are certain general principles which are invariably 
involved in the working of a railway. We venture to 
say that, while this is true, its truth in no way concerns 
the question under discussion. The general principles 
involved are of little or no importance as such. It isa 
general principle that one class of locomotives shall haul 
passenger and another class goods trains. It is a general 
principle that pasteboard tickets shall be supplied at the 
booking-offices. It is a general principle that omnibuees 
shall be provided at terminal stations for those who ask 
for them. But a knowledge of these facts will help very 
little in the management of a line. The conditions under 
which railways are worked are so diverse that each road 
must be a Jaw unto itself. The line, in its dealings with 
the public, must adapt itself to conditions of the utmost 
variety; and it is one essential feature of the English 
competitive system that this adaptation of means to an 
end, this survival of all that is fittest, has rendered a 
great English railway system the most perfect system of 
transport and locomotion on the face of the earth. The 
State-owned railway cannot possibly possess the flexibility 
and adaptiveness which constitute the great charm and 
beauty of British railways; and Government red tape, 
Government discipline, and Government orders could not 
fail to deprive our insular system of much of the utility 
which it possesses. To this branch of the subject it is, 
however, unnecessary to refer further; we have only 
referred to it at all because we believe that Mr. Acworth 
rather favours Government management of railways, and 
proposes to consider at some length the relations of the 
State and railways. 

Mr. Acworth’s initial proposition is that railway 
managers—we use the title in its largest sense—can no 
longer be trained for their work in the future as they 
have been in the past. ‘‘ In every pursuit the time comes 
when the accumulated experience of the past gets so 
great that no man, however gifted, can afford to do with- 
out it. Thus, to take brewing as an example, a man who 
now attempted to work on any considerable scale simply 
by rule-of-thumb, without the aid of o scientifically 
trained chemist, would probably soon find himself in the 
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Examples must be familiar to all our readers; as, for 
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Americanism—had, he believed, now been reduced to a 
written science, and would before long be admitted to 

| yequire & regular technical course of training just as 

| much as brewing or iron smelting.” Written when, Mr. 
Acworth does not say. The management of railways, 
however, hasceased for many years to be a matter of rule-of- 
thumb. Mr. Acworth is entirely mistaken on this point. 
Far from being rule-of-thumb, the art of railway 
management has come to be regarded as a highly 
specialised science. The difficulty of refuting such a pro- 
osition as that of Mr. Acworth is its nebulous 
character; we do not quite know where to begin. Let 
us take at haphazard the locomotive department. It is 
a matter of common knowledge that the “‘ outsider,” no 
matter how clever or how able he may be, has not the 
smallest chance of being appointed locomotive superin- 
tendent. He must have been brought up to railway 
work in railway shops from his earliest youth. Even on 
small third-rate lines it is almost always a leading fore- 
man of the running sheds of some great line that gets 
the appointment; and it is right and proper that this 
should be the case. The number of locomotive superin- 
tendents and of assistant and district locomotive super- 
intendents in this country is very small, and they 
are picked men, posseseed of special knowledge, and of 
that particular experience without which they would be left 
helpless. If Mr. Acworth fancies that locomotive superin- 
tendents can be turned out of technical colleges he deludes 
himself. But he may say these gentlemen have not re- 
ceived a technical school education, and that in conse- 
quence their work suffers. This last would be totally 
untrue. The primary object of each and all technical engi- 
neering schools appears to be the possession of a testing 
machine. There is not a considerable railway in the 
kingdom that is not provided with an elaborately 
equipped laboratory, in which research is carried out 
every day in every department that concerns the working 
of a railway. To mention one out of several, we 
would refer Mr. Acworth to the laboratory and 
testing house at the Midland Railway Company’s works 
at Derby, and would ask him if scientific research 
could be pushed further with any prospect of ad- 
vantage. The fact is that the general public, and 
even hundreds of individuals who take an interest in 
railways more or less keen, have no adequate conception 
of the nature of the inner life, so to speak, of railways. 
How many persons realise, for example, the importance 
of the elaborate tests of lubricants, paints, canvas, 
varnish, cloth, &c. &c., carried out daily in railway 
laboratories ? It is taken for granted that the purchase 
of stores is purely a question of pushing travellers, trade 
discounts, and soon. That, in fact, the locomotive and 
carriage departments are supplied much as the country 
shopkeeper is. Nothing can be further from the truth. 
The technical training undergone by the locomotive 
superintendent and his staff it would be impossible to 
improve upon; and Mr. Acworth will find it difficult to 
persuade the railway world to the contrary. 

It may be said, however, that the case is wholly 
different with traffic managers. We would refer our 
readers to a well-known book, Findlay’s, ‘‘ The Work- 
ing and Management of an English Railway,” and 
particularly to the second chapter of it, and ask them 
if they could conceive it to be possible that the art 
of traffic management could be learned in any school 
but that of practice, or how or in what way it would be 
possible to improve upon the men who now control our 
great railways? No doubt we hear continually grave 
complaints, and the traffic manager is denounced. But 
those who thus find fault are those entirely unable to 
suggest a remedy; and they forget that the traffic 
manager who would be most acceptable to the general 
public might be least acceptable to the shareholders. 
Traffic managers are rarely if ever “ pitchforked”’ 
into their places. If a man be suddenly promoted 
from a subordinate place to a much higher position, 
he will either break down with startling rapidity, or 
he will be found to possess abilities of a very high 
order, eminently adapting him for the post to which 
he has been promoted; but under no possible circum- 
stances could a technical school, or college, or books, fit 
him for the work he has to do. Mr. Acworth’s illustra- 
tion of the brewer is quite pertinent, only the trained 
railway man is already at the head of affairs; and there 
is this difference not to be forgotten, the brewer’s work is 
the work of a chemist. The making of beer is from first 
to last a chemical operation, and the laws operating are 
as invariable as any other chemical laws. A man might 
be an admirable brewer, and nearly a fool in other 
respects ; but the traffic manager of a railway must be 
an able all-round man. There are no invariable rules to 
guide him in the discharge of his duties. The condi- 
tions differ not only with every line of railway, 
but in every town and district served. Nothing but 
great natural ability, utilising the information acquired by 
extended experience, can produce a really first-rate traffic 
manager. If Mr. Acworth were to attempt to prove that 
an adequately-educated captain for a great Atlantic liner 
could be produced by technical education alone, he would 
he laughed at. The traffic manager of a great railway 
must know at least as much as the captain of the 
Teutonic or the Campania. 

But whom does Mr. Acworth propose to teach, or to 
have taught? Is there to be a special training college for 
youths intended subsequently to stand as candidates for 
service on railways? Shall we have anxious parents at 
& loss to find a future for their sons, saying, ‘Oh, 
Tom will go into railway life when he has taken his 
technical college degree.” We do not hesitate to say 
that all the colleges it is possible to provide would not 
unlock the door for a single youth. The boy who wishes 
to find a future career on a railway must begin very 
young, and he will soon see himself among men who do 
not recognise technical colleges as localities for the train- 
ing of youths for railway work. 

But perhaps we have misunderstood Mr. Acworth. 
Possibly he has something entirely different in his mind 





from that which his words unfortunately convey. If so 
we shall hasten to apologise. The course of training 
which he has in view may be quite different from what 
we imagine it is intended to be. But if so, what does he 
mean? What are “the information and doctrine ” that 
Mr. Acworth would fain see systematised ? What does 
he suppose will happen if systematising does not take 
place? If it does, will either the companies or the 
public, or both, be the better of the fact. 
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INDUSTRIAL EXHIBITION AT GLASGOW. 


A “Nationa Trades and Industrial Exhibition” was 
opened in the east-end of Glasgow on the 4th inst. The 
undertaking occupies the buildings erected for a similar 
gad five years ago, the total area of covered-in space 

ing upwards of 50,000 square feet. The interior, generally 
speaking, is divided into a vast hall for general exhibits and 
a large concert hall, the former having over 30,000ft. of space 
for exhibits, and the latter providing seating accommodation 
for 4000 persons. All the main portions of the exhibition 
are brilliantly lightly with electricity, power being supplied 
by a 130-horse power gas engine, combined with a dynamo, 
specially designed for town lighting supply, and built by the 
Acme Machine Company, Glasgow. This company, it may 
be parenthetically remarked, has just been successful in 
securing the orders for two similar gas engines of this excep- 
tional power, from the Electric Lighting Committee of the 
Belfast Corporation, who will, by these means, drive the 
dynamos direct. The lighting arrangements throughout the 
exhibition have been carried out by the Scottish Electrical 
Engineering Company, the installation consisting of 30-arc 
lamps of 2000-candle power each, and about 400 incan- 
descent lamps of 16-candle power. An auxiliary engine is 
also supplied by Messrs. Dick, Kerr, and Co., Kilmarnock, 
the dynamos used being by Messrs. Crompton and Co., 
Chelmsford, There are upwards of 400 exhibitors, and while 
manufacturers, merchants, and tradesmen in the city are 
well represented, there are, besides, numerous exhibits of 
importance from various parts of England and Scotland, as 
well as from the continent of Europe. There is a consider- 
able section devoted to machinery in motion and trades in 
operation, while there is also a large section devoted to 
artisans’ exhibits, consisting of engineering and ship models, 
locomotive and cabinet-making examples. Music and other 
entertainments will form an important feature of the under- 
taking, several celebrated instrumental bands having been 
engaged, including the Royal Marines (Chatham), the Royal 
Marine Light Infantry (Portsmouth), the band of the 
Ist Life Guards, Royal Artillery, and of the Grenadier 
Guards, &c. Bits of “Old Glasgow” will form a further 
attraction. The exhibition will remain open for four months, 
and several individual firms’ exhibits are of such importance 
as to justify some special notice in future issues, 


LONDON AND NORTH-WESTERN RAILWAY AND MANCHESTER 
SHIP CANAL. 

On the 4th inst. direct communication was opened up 
between the Salford Docks and the London and North- 
Western Railway by means of & short branch, less than one 
mile long. The line joins the original Liverpool and Man- 
chester Railway, east of Eccles, on the north side of the line, 
and running parallel with the old railway unti! sufficient dis- 
tance is covered to enable the branch to pass under the main 
line. From thence it is carried near the Salford Cemetery to 
@ junction with the lines laid on the ship canal wharf. The 
first train passed with no further ceremony than a salute of 
fog signals. It was accompanied by the chief managers of 
the ship canal and of the railway company in the northern 
district, passing between stores of timber nearly half-a-mile 
in length. The official railway time-table, issued on the day, 
announces eight goods trains to run daily, irrespective of 
specials. The railway traffic from the Manchester docks for 
October amounted to 18000 tons, as compared with 16,000 
tons for September, and 4000 tons for the corresponding 
month last year. The direct connection with the Lancashire 
and Yorkshire Railway by means of the tunnel to Windsor 
Bridge will take a considerable length of time to complete, 
and meanwhile any goods traffic must be carried over the 
Cheshire lines or London and North-Western Railway Com- 
pany’s line, 
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Hydraulic Motors, Turbines, and Pressure Engines. B 
G. R. Bopmer, Assoc. M. Inst, C.E, London: Whittaker 
and Co. 1895. 8vo., 541 pp. 

Tuts is a new edition of one of the most useful books 

published on this subject, useful to engineers and to 

students. It has been enlarged, and has received con- 
siderable revision since we noticed the first edition in 

1890. It is written from the point of view which is taken 

by a practical engineer who is in sympathy with the man 

who has to make the designs for hydraulic machinery 
for any special case, and at the same time is a lover of 
the theoretical side of the subject. The turbine has 
received most voluminous treatment at the hands of the 
geometrician and mathematician, and Mr. Bodmer 
appreciating the labours of both, has written a very 
excellent book, in which his own experience is used 
to advantage. His book is well illustrated, and the 
construction of turbines receives particular attention. 

The turbines and motors of special make are not omitted, 

and it is noticeable that although not an orthodox motor, 

the hurdy-gurdy, better now known as the Pelton wheel, 
receives a less grudging treatment and meed of praise. 

Other wheels which are less interesting than the ortho- 

dox, as conforming in an inferior manner to received 

ideas, are also accepted on the now sufficient evidence of 
remarkably good performance. 

Motors such as Hagg’s, Hastie’s, Rigg’s, Schmid's, and 
others of this class receive full attention, and recent 
works, including the big turbines of Niagara, designed by 
Messrs. Faesch and Picard, of Geneva, and made by 
Messrs. J. P. Morris and Co., of Philadelphia, are ade- 
quately noticed. 








Elements of Electricity and Magnetism. By &. P. THomson. 
Cambridge: University Press. 1895. 

So great is the number of elementary text-books of 

electrical science, and so rare are the good ones, that 


Y | Co., Limited. 





the appearance of a first-rate book for educated 
readers is a remarkable event. Maxwell's treatise 
stands, and will long stand, at the head of all, though it 
is necessarily read by comparatively few, and is intelli- 
gible to a small proportion of those who attempt to 
study it. On a different plane, but surpassing all others 
of its kind, Professor 8. P. Thomson’s little book is perhaps 
the most popular, and deservedly so. ‘‘ The contents of 
this handbook have been carefully prepared to meet the 
requirements of the 17th grade (honours) syllabus of the 
Technical College of Little Peddlington. A knowledge 
of arithmetic as far as decimals—see the author’s ‘ Ele- 
ments of Arithmetic’ published by himself—is necessary, 
and the student may be assured that nothing will be 
presented to him which is not included in the syllabus 
of the above examination.” How many prefaces of this 
kind have we seen? When will the demand for them 
cease ? The present work would be dubbed academic 
by some people, but the author and those for whom 
he writes can afford to endure the appellation. It is 
addressed to those who have an acquaintance with 
the elementary principles of the differential calculus, 
and aims at the study of simple cases in which “ the 
absence of analyticul difficulties allows attention to be 
more easily concentrated on the physical aspects of the 
question, and thus gives the student a more vivid idea 
and a more manageable grasp of the subject than he 
would be likely to attain if he merely regarded elec- 
trical phenomena through a cloud of analytical symbols.” 
The last few words of this quotation from the pre- 
face are significant, coming as they do from the 
Cavendish Professor of Experimental Physics at Cam- 
bridge. He is not addressing schoolboys, who, having had 


C= S dinned into their ears, cannot see that E = C R, 


but educated readers. There was a great danger that 
electrical science at Cambridge would degenerate into 
that kind of stuff with which mathematicians amuse 
themselves under the name of dynamics; but the present 
work shows that, though not degraded to the Little 
Peddlington level, it is alive and keeps moving. Trans- 
formers are touched on; Hertz is here. The spinning of 
the ohm, Lorenz’s method, and Lord Rayleigh’s determi- 
nation of the ampére are briefly sketched. The mathe- 
matics are not thrust into footnotes, and the book is not 
easy reading. There is little, if anything, new in it, but 
that is an advantage. It does not profess to be practical 
or even experimental, and does not, therefore, cover the 
ground of laboratory handbooks. The teaching of phy- 
sical science at Cambridge is being watched with 
curiosity by outsiders. There is an indication of the 
existence of two very different schools. The present 
work, however, tends to neither extreme, and shows 
that the Cavendish Professor can firmly steer a middle 
course. 
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Theoretical and Practical Ammonia Refrigeration. 
Ixtyp J. Repwoop. London: E. and F. Spon. 
small 8vo. 

Tuts little book explains succinctly and sufficiently the 

effects of change of volume, pressure, and temperature of 

air and gases, as they occur in connection with air 
and ammonia compression refrigerating machinery. 

This is done as an introduction to a description of the 

processes and apparatus used in refrigerating plant, 

and to some useful hints on the management of such 
plant and methods of ascertaining its working efficiency. 

A valuable part of the book consists of a series of tables 

of pressure, weight, temperature, and volume of ammonia 

gas, which are designed to save a good deal of calculation 
in the drawing-office and in refrigerating establishments. 

It will be found a very useful little book. 
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TRADE AND BusINEss ANNOUNCEMENTS.—The New Conveyor 
Company, Limited, has, we are informed, acquired new works for 
the manufacture of its specialities at Birmingham. — Mr. G. 
Herbert Bayley, A.M. Inst. C.E., of 310, Temple-chambers, Man- 
chester, and Lymm, Cheshire, has been awarded the second 
premium for a scheme of main drainage and sewage disposal for 
the Raral District of Hartley Wintney. There were thirteen 
schemes and reports submitted. —Messrs. Thwaites Brothers, 
Limited, of Bradford, have been appointed sole li for the 
construction and sale of Capell’s improved mine ventilators in 
England and Wales.—The Comnaittes of the Cancer Hospital, 
Brompton, have decided to the electric light throughout 
the hespital premises, and have instructed Mr. Morgan Williams, 
C.E., to prepare specifications for the work.—We learn that Messrs. 
Gwynne ial Oa, of Brooke-street Works, Holborn, London, E.C., 
have obtained the order for the machinery for the new Cardiff 
Graving Dock. The main pumping engines, which are to be made 
suitable for 48in. pipes, are probably as large pumping engines for 
dock purposes as any in exist As this machinery is to bef the 
firm’s latest and most modern type, there is every reason to 
expect that the installation will be of the most perfect description. 
This well known house has also lately secured the contract for the 
centrifagal pumps for Snith’s new dock at North Shie'ds, 
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IN our impression for October 25th we referred at some 
length to the report of the Railway Commissioners of 
New South Wales to the Minister for Railways. The 
Commissioners say :— 


‘In view of the fact that we have now entered upon the 
last year of the first term of office under the Government Railways 
Act of 1888, we deem it right to supplement our annual reports 
with ashort review of the policy adopted by usin our administraticn 
cf the railways and tramways, and to summarise the result of the 
same, in order that it may be placed before Parliament and the 
country. 

‘The lines and rolling stock and the organisation and discipline of 
the staff are such as to place the railways of New South Wales in 
the first rank of the railways of Australasia, and we have to express 
our appreciation of the assi rendered by the cfficers and 
men in bringing about this high state of efficiency. We hope that 
the esprit de corps which at present animates the whole service 
may be continued and incraased, and lead to still further progress 
in the future.” 

We reproduce almost the whole of the report, only 
omitting portions not likely to have more than local 
interest. 

Maintenance of permanent-way.— The policy followed by us 
throughout the whole period of our administration, of raising the 
character of the lines by using for all renewals the finest ironbark 
sleepers obtainable, increasing the weight per yard and length of 
steel rail, and ballasting with bluestone or other hard rock material, 
has enabled considerable economy to be effected in the fettling 
staff. We have supplied every ganger of fettlers with a tricycle to 
enable him to move speedily over his section, and also equipped the 
gangs over a considerable portion of the lines with a new 
description of light hand-car, to enable them to move rapidly with 
their materials from poiat to point. By the aid of these facilities, 
with a largely reduced staff, equally efficient service in the 
maintenance has been obtained. ‘I'he number of inspectors of the 
permanent way and works has been largely reduced ; at the same 
time, it would be impossible to have a more efficient inspection than 
is now obtained, nor a better staff of inspecting officers. The total 
number of permanent way and works inspectors of all descriptions 
now employed is thirty-five, as against fifty-eight in 1888. The 
total number of fettlers and labourers amounts to 1610, at an 
annual cost of £187,604, as against 2218, at an annual cost of 
£255,090, showing a saving of 608 men and £67,486 per annum in 
wages as against the 1888 expenditure. With regard to the 
renewals and improvement of the permanent way for the six years 
—November, 1888, to October, 1894, inclusive—we have paid for 
400 miles of relaying, costing £422,160, as against 123 miles, 
costing £135,700, for the six previous years. There have also been 
used 930,000 tons of ballast, principally blue metal. During the 
past six years 720,000 of the highest class ironbark sleepers have 
been used. On 143 miles of line the sleepers have been re-spaced 
and brought closer together, so as to admit of the using of more 
powerful engines. Many timber bridges have been renewed and 
replaced by iron and brick structures, and this work should be 
continued gradually as renewals are required, and so materially 
reduce the maintenance expenses, the ravages of the white ant 
being so serious with wooden structures in this country. In 
connection with the re-ballasting, the work has been much 
cheapened in consequence of our having purchased the right to 
use Rodgers’ patent hoppers and ballast ploughs. With single 
lines it is difficult at all times to obtain sufficient intervals of time 
for permanent way trains to stop in the sections for work, and 
therefore everything that can be done to minimise the time of 
trains in the sections is of great importance in connection with the 
locomotive expenses, as well as in the saving cf time of the large 
gang of men employed therewith. The value of the arrangement 
will, therefore, be seen when it is stated that 72 cubic yards of 
ballast can be unloaded and spread over 250 yards of railway in 
five minutes, by employing two men. Under the ordinary system 
the same work would occupy twenty-four men about 1} to 14 hours. 
The acquisition of several quarries for ballasting purposes has 
greatly cheapened the supply of ballast, and will be of great 
service in the future maintenance, 

Cheapeniing of the construction of new lines.—Under Clause 28 of 
the Government Railways Act of 1888 it is enacted that :—‘‘ The 
Commissioners shall be the authority to decide on the position, 
character, and suitableness of all stations, station-platforms, gate- 
houses, station-yarde, sheds, piers, wharves, jatties, required for or 
in connection with any railway hereafter to be constructed, and 
although such railway may not be constructed by them, or of any 
other building, siding, platform, or work for the accommodation of 
the passengers, stock, or goods to be carried on such railway.” 
Under this clause great economy has been introduced. As an 
illustration : The cost of station buildings for the Wagga Wagga 
and Albury, and Wallerawang and Mudgee Lines, covering a 
mileage of 162 miles, amounted to £135,336. For the following 
lines opened since the Commissioners controlled this class of work, 
viz., Cootamundra to Temora, Nyngan to Cobar, Kiama to Nowra, 
Caleairn to Corowa, Molong-Parkes and Forbes, a total length of 
263 miles, the same class of accommodation has cost £48,656, and 
everything that can be reasonably required by the public has been 
provided. In addition to the reduction in the capital expenditure, 
there is also the continual after expenditure in maintaining the 
buildings to be considered. For the Lismore-Tweed line we 
decided not to have platforms, and simple shelter accommodation 
for the passengers only was provided, and the same system will be 
adopted for the proposed Moree line. The rates for the convey- 
ance of materials for the construction of new lines have also been 
considerably reduced, and the total amount paid for carriage by 
the Pablic Works Department in connection with the construction 
of 350 miles of railway has been £41,000. Had the rates which 
were applicable for this material prior to 1888 been charged, a sum 
of £131,000 would have been paid for carriage, and the capital of 
the lines increased by £90,000. 

We have for some years past urged that for new extensions in 
purely pastoral and level country, where the traffic would be ex- 
ceedingly light, a line capable of carrying a light locomotive, with 
the ordinary class of rolling stock, at a speed of abont 15 miles per 
hour, in daylight only, could be constructed, exclurive of bridges, 
waterways, and station accommodation—which latter should be of 
the most simple nature—for about £1750 per mile. This could 
only be considered a “‘ pioneer railway,” and would be altogether 
different from a standard railway line even of light construction, 
such as that from Nyngan to Cobar. It would be simply a line to 
carry traffic with reasonable speed at a lower scale of charge than 
it is now carried by road. The rates for such lines, on whatever 
scale fixed, would bring about a material saving to the users of it 
as compared with what is paid fcr the carriage by road, and the 
scale of charges should be such as to avoid any material loss to the 
country in connection therewith. Lines of this character would 
avoid the great disadvantage of break of gauge ; they would cost 
searcely anything more in the first instance thap a narrow gauge 
line; and the whole of the ordinary rolling stock, exclusive of 
engines, which could be selected from the lightest ty existing 
in the service, could pass over them, and thus avoid the great dis- 
advantage and cost of creating a new class of rollingstock. These 
lines, if constructed in districts warranting railway communication, 
should not be any great burden to the country. We have shown 
in our annual reports, in connection with a number of unprofitable 
lines made in the past of the expensive type, they, with scarcely 
an exception, supply sufficient earnings to pay all working expenses, 
and to contribute a small amount towards the interest on the cost 
of construction, thus showing the great importance of keeping the 
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then have the graat facility of moving their produce and stock | 
cheaply and promptly. We would like it to be clearly understood | 
that ia making this recommendation we do not wish to see any | 
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“= “A” EXPRESS AND MAIL TRAIN ENG'NE (Designed 1890)—N.8.W. Government Railw:ys. 


Stock and Goods Traffic.) 
eight in working orZer :— 


Diameter of bogie wheels $8 t. ¢ 
Diameter of coupled wheels oo eae ae 5 0 Bogie (four wheels) .. .. 1413 2 
Cylinders 20in. diameter by 26in. strike. Leading wheels (cuupled)., 1410 3 
He.ting surface—Tubes 1786 square feet Driving : ‘a x 1413 0 
Fire box .. 180 square feet Trailing ,, as 1218 2 
Total 1916 square feet Total 56 10 3 
E e Tender.. $116 1 

Total grate area 27 square feet Capacity of tank, 3030 gallons 

83 7 0 


T. tal engine and Tender 


diately we took cffice, in 1888, these sut jects engaged our attention, 
as we found the lines were most exceptional in their character, 
having been constructed with an enormous proportion of steep 











undaoe extension of lines; the altered policy is simply brought 
forward for the purpose of keeping down the capital cost. We 
would also again bring under notice the recommendations we have 








“B” AMERICAN CONSOLIDATION GOODS ENGINE (Designed 1890)—N &.W. Government Railways. 





ft. in. Weight ii kis i 
Diameter of bogie wheels - 26 sensi eleieiesinaien tec q 
liameter of coupled wheels oi, sab fas 43 Bogie (two wheels) .. .. .. 5 16 3 
Cylinders 2lin. diameter by 26in. stroke tating wheels A ei 13 17 3 
Heating surfac:—Tubes 1809 square feet Intermediate wheels (coupled) 1314 0 
Fire-box .. 158 square feet Driving pn - 1590 
_— Tr. ilip 315 

Total 1967 square fe«t - Px = sh lb 
Total .. .. 6212 2 

Tobel geateiaren ss 02 a+ « 32 square feet Water capacity, 3650 gallons ende 
Boiler p*e:sure, 1601b_ per square inch Coal aque. 6 taen - es vn on 
7 3 0 


T tal engine and tender 


gradient—631 miles of grades, varying from 1 in 30 to 1 in 75— 
the worst grades being on the trunk lines, and so situated that the 
whole volume of traffic had to pass over them. We, therefore, 

















Diameter of bogie wheels 
Diameter of coupled wheels 
Cylinders 2lin. diameter by 


26in. stoke 
Heating surface—Tubes e 


2045 square feet. 


Fire box KS 166 square feet 
Total .. 2211 square feet 


Total grate area .. «2 +s £9} square feet 
Boiler pressure, 160 Ib. per square inch 


Water capacity, 3650 gallons 
Coal capacity, 6 tons 


AUSTRALIAN CONSOLIDATION ENGINE (Oesigned 1894) -N.8.W. Government Railways. 


Weight in working order :— 
tc q 
Bogie (two wheels) .. .. .. a 600 
Leading wheels (coupled) as . 1315 0 
Intermediate wheels (coupled) 1440 
Driving “4 a 1412 0 
Trailing ne sf 1440 
Total 6215 0 
Tender.. 41 0 0 
Tutal engine and tender .. 10315 0 








made from time t> time regarding land required ia connection 


with proposed new lines, 4 
Grades and hauling power.—The question of grades is a most 





capital cost as low as possible, If this is effected all the contin- 


important one in connection with the economical working of rail- 





decided upon reducing some of the steep gradients which inter- 
fered with the loading of trains over long sections, and also to 
introduce more powerful locomotives. By these means, great 
economy in the working, as well as the expediting of traffic have 
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been effected, and from a recent careful compatation itis estimated 
that the sa ing per annum at present being ised—and which 
will continue for all time—is a sum of more than £100,000 ; and, 
of course, a8 the traffic increases in volume so will this annual 
saving be increased. The saving in train and assistant engine 
mileage for the current year, taking the haulage power of 1888 for 
comparison, is 900,000 miles. Another important point in connec- 
tion with the introduction of long trains, consequent on thisaltered 








TUBULAR WAGON (Designed 1890)—N.8.W. Government Railways. 


ft. in. 


Length of body (outside) Bt 8 
Length over buffers.. .. 38 4 
$s 0 


Width (outside) .. 


policy, seeing that nearly 2400 miles of our railways are single 
lines, is that the largely reduced number cf trains necessary to 
convey the traffic under the altered state of things will postpone 
for years to come the duplication cf lines that would have been 
necessary, at an enormous expense, under the old system. The 
following are illustrations of two of the most powerful types of 
engines we have had built, the introduction of which have been so 
advantageous in the carrying out of this new policy. 








THE ENGINEER. 


When this same engine is put to haul a goods or live stock train on 
a grade of 1 in 40, it can only take 275 tons at 10 miles per hour ; 
but on a grade of 1 in 100 it can take a train of 600 tons at 15 miles 
ny hour ; or on a grade of 1 in 150 a train of 700 tons at a speed of 

8 miles per hour. Coming to a purely goods engine, the American 
consolidation engine—illustration B—can haul a train of 350 
tons on a grade of 1 in 40 at 10 miles per hour, 620 tons on a grade 
of 1 in 100 at 15 miles per hcur, and €£0 tons on a grade of 1 in 150 





Height of body (inside) .. - 
Capacity .. se oe ea 22 tons 
Tae ae ee “ee 10 tons 





at @ speed of 18 miles per hour. The Australian consolidation 
goods engine will haul the following loads :— 





Grades. Tons hauled. Speed per hour. 
lin 40.. ie 350 oo oe 10 wiles. 
lin 7%.. 615 

1 in 100.. 700 is. 

lin 160. 750 i 


In 1891 the powerfal cngines first began to work, and sinc2 that 








IRON UNDERFRAME BOGIE WAGON (Designed 1892)—N.8.W. Government Railways. 


ft. in. 
Length of body (outside) .. 82 0 Width (.utside) .. .. 
er 85 8 Height cf body (inside) 


Length over buffers 








ft. in. t c. 
8 8 Capacity . ey ae eg 
2 10; Tare.. a 





The illustration gue on page 462 is of what we ehall designate the 
Australian consolidation engine, and represents a type which has | 
just been designed, and which will, we believe, be one of the most 
satisfactory engines for goods train working on lines with heavy | 
grades ever constructed, as it embodies the careful combination of | 
all the best qualities of the American and English locomotives, 
We have been able to effect this result, as a large number of 


engines of both classes have been in use on these lines for many | 
years, and our locomotive officers have consequently been able to 


date the gross and net earnings per train mile have been largely 
increased, as will be seen from the following figures :— 


Gross earnings. Net earnings. 
Year ending June, 1890 .. a Gh... . BE 
a 1894 7s. 104d. 8s. 5d. 


This 1s, increased net result represents, on the mileage run in 1894, 
asum of £358,489 ; and the aggregate in the net result for the years 
1891, 1892, 1893, and 1894 amounts to no less a sum than £954,141. 
This has also been contributed to by the improved carrying power 








IRON UNDERFRAME ORDINARY GOODS WAGON (Designed 1890)—N.8.W. Government Railways. 
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study and appreciate the relative qualities of both types under all 
conditions. 

The two questions of grades and hauling power will be easily 
understood by an examination of the figures given in Table A. It 
will therefore be seen from the first set of figures that the same 
“Te can work a passenger train weighing 255 tons over a grade 
of 1 in 100 at 85 miles per hour, or weighing 330 tons over a grade 
of 1 in 150 at the same speed ; whilst on a grade of 1 in 40, which 
is the ruling grade on the main lines of the Colony, a train of 225 
tons can only be taken at the low speed of 20 miles ver hour. 





of the wagons, improved loading, and general changes in working. 
A got many 8-chain and 10-chain reverse curves existed, particu- 
larly on the Blue Mountains, and caused much discomfort to 
passengers, and materially restricted the speed of trains. Some of 
these curves have been cut ont, and easier ones substituted. This 
— ma ha continued oar , and so materially increase the 
comfort of the passengers, and enable increased speed and safe 
to be obtained. ‘ iis 7 
Diagrams of the 
appendices to the o 


es which have been altered are given in 
inal report, 
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Goods rolling stock.—We found that a very large tumber of 
wagons existed which, in consequence of having weak axles and 
from other causes, were unable to carry more than 44, 5, and 
6 tons. It became necessary, therefore, for the sake of econc mical 
working, to remedy this state of things, and this was done by ex- 
changing axles and strengthening various parts, the carryirg 
capacity being thereby largely increased ; and we also introduced 
a iderable ber of bogie wagons capable of carrying large 
quantities of goods with a minimum of deadweight. Considerable 
controversy has been going on in various parts of the world regard- 
ing the use of aoe of large carrying capacity versus four-wheeled 
wagons of the ordinary kind. As a general rule, the advocates of 
each system, without a thorough knowledge of the circumstances 
surrounding the opposite side of the question, have gone to ex- 
tremes in advocating their views. In our opinion, neither system 
can be es advantageously in its entirety, but by introducing 
a considerable number of trucks of large carrying capacity, and 
increasing the carrying power of the ordinary four-wheeled trucke, 
the maximum amount A 9 economy can be obtained. The following 
illustrations of standard bogie trucks which we have introduced, 
and the ordinary goods wagon which is now the standard for all 
renewals of wagons of this type, will show the direction in which 
we have been moving. 

In addition to the advantages obtained of being able to convey a 
given quantity of traffic in fewer trucks and with less dead or non- 
paying weight, there is an enormous advantage gained by the 
economising of space at stations where the room is limited and the 
extension of the accommodation would be very costly, and this 
will be readily seen when it is stated that at the height of the wool 
season there are unloaded in the Sydney wool-shed from 6C00 to 
10,000 bales per day. With the old description cf wagons, 175 
would have been required to carry 4725 bales ; these wagors would 
have had a tare or deadweight of 787 tons, and required a 
standing space of 3150ft. As against this, 50 tubular wagons, 
requiring a standing space of 1900ft. only, and with a tare of 
50U tons, would do the whole of the same business. The working 
of the two systems in conjunction admits of the greatest advan- 
tage being obtained, as for traffic in bulk, such as wool, agricul- 
tural produce, and for running between points having large 
consignments of goods of various kinds, the large trucks are advan- 
tageous in every way ; but for general miscellaneous working the 
four-wheeled wagons, constructed to carry the largest possible load 
with the minimum of deadweight, is the best form of vehicle to adopt. 
A few bogie wagons have also been built for the conveyance of live 
stock traffic ; and as it is found that the stock suffers less in transit 
in them than is the case in the short four-wheeled vehicles, it is 
pro to increase the number when renewals are necessary. 
For the repairs and renewals of locomotives, carriages, and wagons, 
there has been paid out of working expenses for the six years 
ending June last a sum of £1,749,000, as against a sum of 
£1,016,000 for the six previous years, being an increased sum of 
£733,000 in restoring the rolling stock to an efficient condition. 


TABLE A, 








Consolidation goods 
engine — 
Illustration ‘‘ B.” 


1C-wheeled er gine—Illustration ‘‘ A.” 


Workirg passenger Working gcods 














Grade. Working goods 
trains. trairs traics 
Tons Speed Tons Speed Tous Specd 
hauled. per hour.’ hauled. per hour.; hauled. | per hour. 

miles, miles. miles 
lin 40 225 20 275 10 350 10 
Lin 75 260 20 505 12 580 12 
lin 100 255 35 690 15 620 15 
1 in 150 330 35 700 18 650 18 


Traffic department.—The facilities for conducting the traffic have 
been materially improved and enlarged. The greatest improve- 
ments have been effected in connection with :—(a) The quadruplirg 
of the suburban lines, (+) The putting in of a curve from the 
northern line to the main suburban line at Homebush, so as to 
enable the heavy stock traffic from the north to be transferred with 
facility to the stock-yards at Flemington. (c) The duplication of 
lines to the extent of 96 miles of single line. (d) The providing of 
a cover shed for agricultural produce at the Redfern Station, 
capable of holding 87 wagons; an outwards goods-shed, fitted 
with hydraulic cranes, at Darling Harbour, capable of accommo- 
dating 97 wagons; and a wool-shed for dealing with the wool 
traffic of Sydney at the same place, capable of holding 118 wagons. 
(e) The providing of extensive and convenient exchange sidings at 
Clyde, so as to relieve the congested yards at Darling Harbour and 
Redfern of exchange goods traffic that could be more advantageously 
dealt with at Clyde, also facilitating the exchange of traffic between 
the southern, western, northern, and suburban lines. The changes 
in the dation and arrang t of busi at Darling 
Harbour and Redfern, and in connection with the Clyde sidings, 
have led to the traffic being dealt with in an emi ly satisfactory 
manner to the public, and also enabled the Department to release 
wagons and sheets with much greater promptitude, and in addition 
have effected a saving in working expenses to the extent of £14,000 
perannum. The quadrupling of the suburban line has enabled the 
large suburban traffic to be carried on with the utmost regularity ; 
the working of the passenger trains on the lines generally is also of 
a satisfactory character. From the reports submitted periodically 
to the Commissioners it would appear that for three months ending 
September last the following was the record of the running of the 
trains :— 








Train Punctuality Return—Percentage. 





To time 
and not 2to5 Above 
Description. exceeding | minutes 5 minutes 
2 minutes late. late 
late. 
Per cent. Per cent. ‘Per cent. 
1. Main euburban (businces train) | 
SU IGE i we de tt 97°28 2°35 “37 
2. Local, 5 to a.m. 95°73 2°57 1°70 
83°92 5° 10°92 


3. Through mail and express 16 


1. Main suburban, covering distances up to 13 miles 

2. Local covering distances up to 77 miles. 

3. Through long distance trains and express and mail trains, covering 
runs of varying distances up to £03 miles, of which, in one instance, 
465 miles are single line. 


The train services in various directions have been very con- 
siderably accelerated, and additional trains given where there was 
reasonable prospect of traffic being developed. We have also 
provided on all exprees and mail trains carriages with lavatory 
accommodation, and this class of accommodation is now being 
extended to the long distance branch lines, The ordinary sleeping 
cars running on the various express and mail trains have been 
replaced on the Melbourne and Sydney service by vestibule cars of 
the most modern description, and they have added materially to 
the comfort of night travelling. The engine-shed accommodation 
at Newcastle and other places was of a most defective nature, and 
this has keen remedied by providing new sheds, The carriages, 
which suffer so much by exposure in a climate such as that in 
Australia, have also been protected to a considerable extent by the 
erection of carriage-sheds ; but more accommodation of this descrip- 
tion should be provided when money can be set apart for the 
purpose. The question of the extension of the railway into the 
city and providing better terminal accommodation unfortunately 
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still remains unsettled ; but the working of the prasent terminus at | 
Redfern has been much relieved and simplified by:—(1) The re- 
arrangement of the lines ; (2) the widening of the Redfern tunnel ; 
and (3) the provision of an additional up and down road between 
Redfern and the locomotive and carriage-sheds at Eveleigh. The 


5 p.m.—being given in tabular form below :— 


_ Boiler Biast Coal 
Hours of = Coal Water | Evapora- 


recorded each hour of the trial—continued from 11 a.m. till 


ressure ressure, burnt per 
’ ’ 


SS 


To effect this end the following plan is adopted:—A hole an 
inch in diameter—see engraving—is drilled axially through 
the centre of the steel plug and tapped with a screw thread 
Then another hole about ifin. in diameter is bored throu h 
the backing, behind the head of the plug, or rather behing 
the spot where the plug should come. The spot is obtained 
by laying the plate against the backing, and the direction of 





shunting yards at Redfern, Darling Harbour, Clyde, Newcastle, day. | burnt. |evap r't’d|, “0 Pe | ‘ib. rer | Ib. per | eq. ft. of 
Penrith: se other important points are well lighted, the more . . tb. of coal. eq. in. eq. S. arate. 
important places with the electric light, and by this means the es ce - 

safety of the working staff has been materially increased. The : E Ib. Jb. Ib. a eh a 
following figures show the relative number of fatal accidents to : " to y nase = ed pes ” rs so? 
employé; in New South Wales for the year ending June last, as | “; — 5 1512 | 16°125 10°66 1°5 23 16°2 
compared with the United States for the year ending Jane, 1892, 9_ 3 1747 | 16.500 9°44 195 23 18°7 
the latest date for which statistics are available, and also in Great ‘4 1792 16,80) 9°30 198 23 19°2 
Britain for the year ending Dacember, 1893 :— 4—5 1568 17,C09 10°S4 193 23 16°8 


Fatal Accidents to Employés. 


Year ending. Killed. ‘ 
New ~~ Wales, June, 1S9t : - soe examination to give a mean of 97 lb. of water evaporated 
Great Britain, December, 1593 .. n 829. ¢ 23 lb. ° 
United States, June, 1893 : lin 322 per pound of coal consumed, and 18-23 lb, of coal burnt on 


Appended as appendix are particulars of the principal works that 
have been te out during our term of offize. 

Safety appliances.—When we assumed office the interlocking of 
points and signals and the absolute block system of working had 
not made very great progress, and we determined to move forward | 
with these important question; as quickly as possible, and the | 
following table shows what has been done :— 


throughout being 64 deg. Fah. 


was entered on with confidence. 


Number of miles of line Number and perceatage of places which 








. te : : on which ave or have not 
Number of miles of line oren the traffic is worked points and signals interlocked. 
ur traffic under the We en ; - 
» ok system. Number of placos. ercen tage. 
Dato to end of— absolute block system p re 
Quad- Quadr’ple Not Not 
, ar- |. ‘ Inter- : 
ruple ingle. Total. and Single. Total. loter inter- Total. inter- 
and ites i doub’e. 7 lucked. | tocked locked. jocked, 
double. 
October, 1£88 714 £0423 2114 28 _ 28 104 318 422 24°63 75°86 
158 2501} 1544 1014 1168} 340 224 564 69 23 39°72 


October, 1894 


2343} 


| which on the Tuesday had been very cold, but dry, was on 
the contrary on Friday, wet, and heavy laden with fog at the 
start, but cleared up later on. At 5.40 a.m., with an atmo- 
spheric temperature of 50 deg. Fah., fires were lighted ; in 
forty minutes the gauges showed a pressure of 200 lb. per 
equare inch in the boilers; ten minutes later, or at 6.30 a.m., 
the measurement of coal and water—for purposes of adjust- 
ment—was commenced and continued till 8 a.m., during 
which time 18 cwt. of coal per hour were burrt, with a 
resultant evaporation of 8-8 lb. of water per pound of coal. 
At 8 a.m. the official trial was commenced, and continued 
without intermission till 8 p.m., the results at the end of each 
hour being as shown in the following table :— 


Tae system of block introduced for the single lines is a combina- 
tion of the advantages of the ‘‘staff” system and the absolute 
block, known as ‘‘ Tyer’s tablet system,” and ‘‘ Webb and Thomp- 
son’s electric staff system.” Both systems work excellently ; the 
work and responsibility of the staff have been much reduced, and 
the traffic greatly facilitated and rendered more secure. For the 
express trains a system of exchanger has been adopted for the 
tablet, by means of which the driver can exchange the tablet when 
ranning at considerable ee and the disadvantage of the single 
lines has been considerably reduced. The same system can be 
adopted with the electric staff. For outlying country lines a 
modification of the electric train staff has been arranged, so that 
if the traffic at any crossing station is too insignificant to justify 
having a person in charge, the guard of the train can exchange the 
staff without in any way interfering with the security of working. 








For working at night with through express trains thi: system Coal. Water. | Steam, 
— staff economies to be effected by permitting a — - — eee 
iate crossing stations being run through, by giving the driver a : a vape- | Boiler 
through tablet controlling » Beta} sections, This system of work- Teter, Tots] cng ___ rotal . Ra |pre'sure 
ing enables intermediate sidings to be opened without the provision burnt. "grate. evaporated. | 5, oF coal | po a 
of fixed signals, as the most perfect security can be arranged zs SPSL IRE See 

without them, The live stock wagons have been fitted with the Ib Ib. Ib, Ib, | 
Westinghouse automatic quick-acting freight brake, and the goods End of Ist hour . 2 016 21°36 17.700 8°78 200 
wagons are being fitted with the same great security. This hes (Oe a 4 032 21°36 36,060 8°93 BE 
enabled the trains to be considerably expedited and the number of » 8rd y «. ve hte 21 — 55,7 = Ang ” 
guards with trains reduced, and it is estimated that a saving at the ” = ” 8 Bn Pe ie seas cae ” 
rate of £8000 per annum in guards alone is being effected. This (a ees 31°36 108'000 8°92 ie 
is irrespective of the saving in the locomotive department. The wh oh SQ 21°36 126,00 8°92 
total expenditure to date for brake materials and fitting the brakes, » a. <1 See 21°66 142,810 8°73 ss 
&c., amounts to £64,000; so that the saving in guards alone » 9th ,, ..| 18,368 21°62 160,500 8°73 ” 
renders a net return of 124 per cent.; and the whole of the advan- ” a4 woe opel ee pied oe ” 
tage of the greater security is obtained without cost, ” a ore 24'104 os 212300 oa e 


(To be continued ) ——— == = 
From the figures of which it will bs seen that for the whole 
twelve hours of the trial, the mean evaporation of water per 

| Ib, of coal consumed was 8°88 lb., and that the coal burnt per 
square foot of grate was nearly constant throughout, it rang- 
ing from 21-36 lb. at the start, to 21°391b. at the finish, and 
giving a mean of 21°431b. burnt forthe wholetime. Through- 
tively new type of boiler has been in evidence of late, it is | Out the trial, the steam pressure maintained was 200 1b. per 
well to be able to turn to actual results attained with this | Square inch, andthe temperature of the feed-water was54 deg. 
new candidate for adoption as the generator of the motive | Fahrenheit. The fuel used was Welsh coal of only average 
power of our future war and commercial ships. | quality, the fires being cleansed at the sixth and tenth hours. 

About a fortnight ago—October 19th—the latest addition | To aecertain if the safety valves of the boilers were capable of 
to the new Russian Volunteer Fleet, a twin-screw steamer | dealing with any quantity of steam likely to be produced in 
named the Kherson, built by Messrs. R. and W. Hawthorn, | them, av accumulation test was made subsequent to the 
Leslie, and Co., was launched from their shipyard at | trials ; for this purpose the safety valves were set to lift at 
Hebburn-on-Tyne. This vessel, which is one of the largest | 2451b. per square inch, and firing resumed, when coal was 
and highest class of steamers built on the Tyne—and the | burnt at the rate of from 351b. to 401b. per square foot of 
fourth of that class constructed and engined by the same state per hour; the maximum pressure recorded by the 
firm for this Volunteer Fleet—is to be fitted with propelling | steam gauge during the hour in which this test was continued 
engines designed to indicate 12,500-horse power on trial, being 247 lb. per square inch. Throughout the twelve hours 
steam for which will be supplied by Belleville boilers of the | trial of the boilers, all the coal weighed was fired, no allow- 
latest marine type. ance being made for cleaning, or for what had found its way 

The boilers for this vessel, which will be twenty-four in | to the ashpits through the fire-bars. : 
number, are being constructed by Messrs. Maudslay, Sons, and | __ As much interest is being manifested by engineers generally 
Field, the well-known marine engineers of Lambeth, at their | in the Belleville boiler, its more extended adoption in both 
works at East Greenwich, and it is to the evaporative trials | 24val and commercial vessels being imminent, the above 
of two of these boilers that we would now draw attention. | recorded tests of two of the type were witnessed by several 
As it is now generally known that the boilers of two of the | engineering experts, in addition to the representatives of the 
largest and most powerful cruisers—the Powerful and | contracting firms responsible for their construction and 
Terrible—ever built for the British Navy are to be fitted | efficiency. 
with boilers of the Belleville type, the results of the evapo- | 
rative trials of two of those of the Kherson, which are about 
the same size as will be fitted in the two cruisers named, 
will be specially interesting at this juncture ; as the volunteer 
ship will in all probability be completed and have had her 
machinery trials before either of the larger vessels will be 
sufficiently advanced to undergo that ordeal. 

To enable the trials to be carried out under the nearest | 
approachable conditions attainable on shore to those which 
would obtain on shipboard, the furnace backs and sides of 
the two boilers were built up with the same material—fire- | 
brick—as would be used when in place in the vessel. With 
this exception the boilers, when under steam, were subject 
to the influences of the surrounding atmosphere, and its 
condition at the times of trial, which were not altogether 
favourable. 

Each of the boilers tested is made up of eight elements 
or tube sections; a section consisting of twenty tubes of 
wrought iron, 44in. diameter outside, and about 8ft. Gin. 
long, the total heating and grate surface in both being 2946 
and 93 square feet respectively. As two boilers only were 
under test, a temporary uptake and short funnel were fitted, 
the deficiency of natural draught due to this arrangement being 
made up by the use of a blast pipe. 

As @ precautionary measure, and to ensure that all should 
be in order for the official trial of Friday, November Ist, a 
preliminary trial was made on the previous Tuesday. This. 








THE BELLEVILLE BOILER AND ITS EVAPO- 
RATIVE EFFICIENCY. 


As @ plethora of discussion on the merits of this compara- 








THE HANGING OF HARVEYED ARMOUR 
PLATES 


THe “hanging” of the steel armour plates upon the 

| vessels of the Magnificent type, where they are employed for 
the protection of the corvell tale of the armoured citadel, is 

& very delicate operation. The Harvey hardening process 
extends over the whole of the exterior surface, and it is not 
considered advisable to weaken it with bolt holes, so these 
latter are only bored about three-quarters of the entire 
distance through the plates from the inner surface, instead 
of the bolts being passed through counter-sunk holes in the 
outer surface as heretofore. By this means the “ face”’ of 
hardened steel remains intact. The bolts are about 4in. in 
diameter. In each of the bolt holts, which are bored in the 
armour plates, and tapped with a screw thread to fit the bolts, 
prior to delivery from the manufacturers, is a temporary 
steel plug, carefully adjusted, and screwed home into the 
threaded bolt hole. Now the bolt holes are all bored 
perpendicular to the face of the curved plate, so they run at 
all imaginable angles to one another, and the bolts pass at a 
corresponding number of angles through the backing. 
Hence, it requires the nicest adjustment to bore apertures 
through the backing which correspond accurately and axially 
with the bolt holes in the plates, and yet to admit of no play 
whatever, so that the bolts may run “ true” through hocking 


The deductions derived from these figures will be found on 


each square foot of fire grate; the mean steam pressure 
attained being 197°6 1b. per equare inch, with a blast pressure 
of practically 23 lb.; the mean temperature of the feed-water 


The results having been so far very satisfactory, the 
official trial of Nov. 1st, which was of twelve hours’ duration, 
The atmosphere, however, 


the 1fin. aperture is made as nearly as possible perpendicular 
to the face of the backing. Through this orifice a steel rog 
lin. in diameter, with a screw thread at the end is 

assed. It goes through the backing and is screwed into the 
fread of the plug. The size of the orifice in the backing 
allows & margin for errors in direction. A hollow boring 
drill is then passed over the steel rod, and the backing ig 
bored out to the full size of the bolt holes in the armour 
plate. As the rod is axial to the steel plug, the bolt hole, ang 
the aperture through the backing, must now correspond both 
in siz3 and direction. The steel plugs are subsequently 
screwed out of their temporary position by means of two 
diagonal holes on the face of each, and the bolts are screwed 
into their places. It is absolutely essential for the security of 
the armour plates tha’ the bolts should fit accurately every 
portion of the backing that they pass through, so that there 
may bs no working or ‘training of the fabric. 








The hardened faces of tha armour plates cannot be touched 
by any tool. But the hardening process only goes in abou; 
{in., 80 & hole can be burned in by the electric carbon borer 
for this distance. Then the rest of the plate can be drilled 
in the ordinary way. All attachments to the outer surface 
of the barbettes on the new battleships have been effected by 
this method. 

The curved armour plates for the barbottes of the thickest 
kind—1l4in. steel—weigh about 22 tons to 25 tons each, and 
are taller than they are wide, to facilitate manufacture. 
They are slipped into a deap slot left temporarily in ths 
framing of the ship, being passed in sideways on their edger, 
and afterwards lifted up onend. They are raised and lowered 
by shackles secured to tae, which are screwed into the edges 
of the plates. They weigh about 560 lb. per square foot of 
surface, 








SPEED TRIALS OF THE NEW ARGENTINE 
CRUISER—BUENOS AIRES. 


THE official speed trials of this cruiser, which has been 
built for the Argentine Government by Sir W. G. Armstrong, 
Mitchell, and Co., at their shipyard at Eiswick, took place on 
Saturday last off the mouth of the Tyne. 

The Buenos Aires is a steel ship, sheathed and coppered, 
and is of the following principal dimensions :—Length 
between perpendiculars, 396ft.; breadth, extreme, 47ft. 2in.; 
and designed mean draught, 17ft. 7in., at which her displace- 
ment is 4500 tons. Her propelling machinery, which has 
been constructed by Messrs. Humphrys, Tennant, and Co., of 
Deptford, consists of two sets of four cranked triple-expansion 
inverted-cylinder engines, having 40in. diameter high-pressure, 
60in. diameter intermediate pressure, and two 66in. diameter 
low-pressure cylinders, all with a piston stroke of 36in., steam 
for which is supplied by four single-ended and four double- 
ended cylindrical return-tube boilers, the tubes being fitted 
with Messrs. Humphrys’ patent ferrules. 

Owing to the fog on the day of the trials, and the delay 
occasioned by it in getting the vessel free from her moorings, 
she had to be put on the measured mile as soon as she was 
clear of the river’s mouth, and before her engines could be 
got up to their full speed or power. As the conditions of the 
trial were that the ship should run for six consecutive hours 
with natural draught, or with not more than jin. of air 
pressure in the stokeholds, and during that time make six 
runs on the measured mile with and against the tide, it was 
elected to make the mile runs first, and from them deduce 
the speed attained during the remainder of the six hours’ 
contract running time. 

The condition of the weather having prevented the vessel 
getting under way as early as was intended, the first two runs 
on the mile, which were made in 2min. 474 sec. and 
2min. 34sec. respectively, although they exceeded the con- 
tract speed, could not be taken as a criterion of what the 
ship was capable of attaining, as the succeeding four runs 
were made at a mean speed practically of twenty-three knots 
an hour. The mile runs being completed, the vessel was then 
headed south, and the remainder of the contract time run 
off, the resultant mean speed throughout the whole of it 
being 23-202 knots an hour. During the running the engines 
averaged 151 and 1514 revolutions per minute for port and 
starboard respectively ; the mean boiler pressure was 155 |b. 
per square inch, the vacuum 28in. to 29in., and the total 
indicated horse-power developed 14,000. F 
The Buenos Aires is constructed with a steel protective 
deck throughout the whole of her length, 3in. thick on its 
sloping sides, and 1}in. thick on the flat parts, the machinery 
space being protected with inclined armour, din. thick. For 
her size, the ship is very powerfully armed, as she carries 
four 8in. quick-firing guns on the upper deck, four 6:n, guns 
at the ends of the —- six 4‘7in. gucs disposed between 
each pair of Gin. guns in the battery, sixteen 3-pounder guns 
—eight being on the main deck and four on the bridges— 
together with eight 1-pounder guns distributed in the tops of 
the two military masts. The ship is also fitted with five 
torpedo tubes, all above water. 

The Argentine Government was fully represented at the 
trials, as were also the contractors; Mr. Soper, of Messrs. 
Humphrys and Co., being in charge of the machinery. There 
were also present the French and United States Naval 








was of six hours’ duration ; the results attained, which were | and armour plate. 
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GIBBS’ HARVEST SAVING AND TEA DRY 


ING MACHINES 





Fig. G—TRIPLEX TEA DRYER AND HOT AIR FURNACE AND FAN 


| duction of these furnaces into India having thus realised a 
MACHINES. | saving of fully £2000 in the three years during which tkey 
Tux efforts which Mr. Gibbs, of Gillwell Park, Chingford, | D8¥¢ 58d twelve of these in use at their various estates. 
has made during many years to overcome the difficulties | chess, an aahitiied ‘by tr’ GP, Wallon of Neston Peck at | 
2 j i | " i . GP. » ’ 
connected with the drying of our harvests in wet seasons are | tho Cavill Repel Shows by: Ges tamnane ol the Ceenesadion 
Irrigation Farm, at the Reading Show ; and by his Grace the 
Duke of Northumberland, at the Oxfordshire Witney Meeting, | 
combined a considerable number of heavy and complicated | 
working parts, such as cranks, tines, sliding floors, valved air- | 
ducts, clearing forks, and many other movements ; but more | 
recently Mr. Gibbs has completed a new form of hay dryerin | 
which all these noisy and ex- 
pensive working parts are 
dispensed with. | 
Instead of turning over the 
grass or other crop which is 
gradually being dried by a | 


GIBBS' HARVEST SAVING AND TEA DRYING 


well known, and have been highly appreciated in the scientific 
and agricultural world. Several years ago the Council of the 
Society of Arts awarded him their large gold medal and 
fifty guineas for his first essay on this subject, and shortly 
afterwards the Highland and Agricultural Society of Scotland 

awarded another large gold medal for his second essay on | 
this same subject; and although the first machines con- | 





and cranks, the hay is now 
simply passed through a 
cylinder of about 7ft. or 8ft. in | 
diameter, having a neck of 4ft. | 
Gin. in diameter, carrying 4 
spur ring geared into a pinion. 
The inside of this cylinder is 
provided with a large number | 
cf curved tines extending abcut | 
20in. towards the centre and | 
adjusted at various angles; on 
the under frame are _ two | 
wheel runners and a small cog | 
wheel. 


| 
By means of the latter, which | 
is seen in Fig. 1, the cylinder is | 
caused to rotate at various | 
speeds. Heated air, from a | 
source to which we shall refer | 
hereafter, is directed into the 
neck of this cylinder from the | 





large number of rattling forks | 


course, the quantity of air passed through the fan is always 
largely in excess of that necessary for combustion. The 


| apparatus thus briefly described we saw at werk in connec- 
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Fig. 4—COIL FURNACE AND FAN 


| ticn with an ordinary traction engine, used by Mr. Gibbs for 


expelimental purposes. It was working without any fire in 
its ow. fice-box. Although we have descrited it with refer- 








Fig. 1—HAY DRYING MACHINE 
structed on his earlier patents were exceedingly costly and 
decidedly complicated and cumbrous, a considerable number 
of noblemen and large landowners purchased them, and in 
many instances found that the saving effected by their use 
covered the first cost in & single harvest season, and several 
continue to give public testimony to that effect. 

But in view of the terrible depression in agriculture, and 
in the hope of being able to devise simpler and far less costly 


mouth of a large fan, the hay 
being continually thrown in by 
the workman, as also shown 
Withered and wet grass put in at one end of the 


in Fig. 1. 
long cylinder under the action of rotation and the draught of 
heated air, gradually reaches the other end in a condition fit | 


for stacking, as seen in Fig. 2, 


us at Gillwell Park. The cylinder shown in the engraving is 


about 30ft. in length, and is capable of delivering from ten to | 


fifteen tons of hay per day from wet but withered grass—from 
the swath—according 


percentage of water still left | 











Fig. 3-HAY DRYING MACHINE AND COIL 


resources against disastrous harvests, Mr. Gibbs withdrew 
thess first costly machines from public notice, and employed | 
his time and fortune in the development of these simpler 
forms, and also turned his attention with very marked | 
success to the construction of wheat drying and tea drying | 
machines on a very large scale, | 
these and many other purposes have been in continually | 
increasing use in the United Kingdom, on the Continent, in | 
Assam and other parts of India and the Colonies for the past | 
eight or nine years. More recently these machines have been 
widely used in combination with large numbers of the Gibbs 
smokeless furnaces, wherein a mixture of small coal and clay, 
made up into balls and dried in the sun, has been used as fuel, | 
effecting an economy of from £50 to £70 per annum on each | 
furnace. Two members of the syndicate formed for the intro- 


| is drawn in from the top of the furnace and 


which machines for both | pa 


the machine, as shown in 
these engravings, is obtained 
by an important new inven- 
tion of Mr. Gibbs, by means of 





for working the engine which 
drives the fan, and may be 
performing other work, is also 
provided byit. This invention 
is shown in diagram form in 


end of a 
which has 
Gibbs’ coil furnace. 
is connected to the lower, 
central, and upper parts of the 
portable boiler. 


en attached Mr. 


Fig. 4, and is further shown 
with the cover entirely removed 
in Fig. 5. 

The lower part of the furnace 
—that is to say, the casing 
and te —surrounding the 
coil is connected to the intake of the fan, shown in 
Figs. 1, 3, and 4; and the air for supporting combustion 

from the 
spaces and doors between the cylindrical coil and its 
outer casing. The quantity of air admitted to the inner 
rt of the furnace from the top opening is easily regulated 
by means of the doors at the sides of this rectangular casing 
which encloses the coil furnaces, as roughly shown in sketch, 
Fig. 5. The greater the quantity of steam required the 
more in quantity may be the air admitted to the fan by 
means of these side doors. 

The temperature of the air passed through the fan and 
into the dryer may also be varied in this way as required, 
the opening of the lower side doors permitting air to pass 
into the fan which has not passed through the furnace. Of 


FURNACE 


Fig. 3 shows a complete set of | 
engine, furnace, fan, and dryer, as recently seen at work by | 


to the | 


in it. The hot air supply for | 


which the required quantity of | 
heated air at a sufficiently high | 
temperature is obtained at a) 
cost which is strictly nominal, | 
because the steam necessary | 


Fig. 4, which shows the front | 
rtable boiler to | 


This coil | 
Coke is fed in | 


at the top of the furnace, | 
which is open as shown in | 


| 





| 
j 


Fig. 2—DELIVERY END OF HAYMAKER 


| ence to the hay dryer, Mr. Gibbs is applying this form of coil 
furnace for the production of the very large quantities of 
| heated air necessary in the tea gardens of India and Ceylon, 








Fig. 5—VIEW FROM TOP OF COIL FURNACE 


and there seems to be no doubt that it will add considerably 
to the advantages offered by the dryers now in use, such as 
that shown in Fig. 6, which is what is known as a triplex tea 
dryer. The new coil will provide the power necessary for 
working the fan and other tea machinery. In Fig. 6, Ais 
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rotating cylinder into which heated air is passed from the 
fan E, through the stationary louvre air-duct seen at B, the 
air being heated by its passage through what is known as 
the smokeless furnace, already mentioned. At P and P are 
shown sifting panels, and at C are shown ventilator plates 
connected to an adjusting handle by means of a regulator 
rod. This dryer is one of the several forms now used in 
different parts of the world for drying very various materials, 
such as sugar, rice, brewers’ grains, match splints, salt, spices, 
and all kinds of cereals, but more for drying wheat and oats 
than anything else. The perfect combustion which is effected 
in these furnaces eliminates all injurious or harmful products ; 
the slight traces of volatile acids securing in some cases—as 
with discoloured or musty wheat and oats, maize, or barley— 
&@ marked improvement in sweetness and colour, and with 
tea, in arresting fermentation more rapidly, and thus obtain- 
ing a finer aroma. 








LIVERPOOL ENGINEERING SOCIETY. 


THE opening meeting of this Society was held at the Royal 
Institution, on Wednesday evening, October 30th, when the 
iaaugural address was delivered by the president, Mr. Arthur J. 
Maginnis, M. Inst. N.A. Mr. Maginnis said:—It is with great 
pleasure I have the honour of addressing you as president of our 
Society, which it has been my privilege to be a member of sitice 
its inception two decades ago, during which period many engineer- 
ing works have been carried out, both in the city and neighbonr- 
hood, not the least important being the removal of the bar of the 
Mersey, the making of the Mersey Tunnel and Overhead Railways, 
and the more recent connections to the Riverside Station at the 
Landing Stage. One matter still, however, remains to be con- 
sidered, and that is, more extensive provision being made for the 
ocean steamship traffic ; and as this cannot be given, even by the 
extension of the stage northward, much more commodious accom- 
modation can be given by constructing a riverside quay between 
the Prince’s and Clarence Half-tide Dock entrances, alongside of 
which the liners could not arrive and depart, but also remain all 
the time they are in port. 

Turning from the accommodation in port to the actual perform- 
ances of the cargo steamers at sea, the following results have, at 
~~ page stated, been obtained from the consumption of 

. of coal :— 
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For the express liners these figures become greatly altered owing 
to the penalty of high speed, but as it is to be hoped that it may 
become possible to adopt on these veesels the means used by the 
naval authorities to obtain 30 knots per hour, a great caving 
in weight of machinery will be gained, and so allow of another 
**Reeord Breaker” being produced; but as this means great 
increase of cost, such a vessel may not be produced this century. 

The building of the new steamers for the Holyhead and Kings- 
town mail service turns public attention to that service, and as the 
ordinary marine boilers are to be fitted, it would point to the fact 
of the water-tube type still being considered on itstrial. As speed 
sesms on this service to be the first consideration, it would not be 
altogether unsuitable for the 30-knot torpedo boat destroyers 
during the time of peace, as but little alterations would be 
required to suit them for the service. Turning to the other 
branches of engineering, the unfortunate fact is presented that at 
present there are no vast engineering works being carried ont in 
the three kingdoms and elsewhere ; there is only to be found the 
great bridge about to be constructed over the Hudson at New 
York, and another at Montreal. In the United Kingdom a most 
interesting and important branch of engineering seems now about 
to be revived in the shape of mechanically propelled road vehicles, 
henceforth to be briefly described as ‘* Autocars.” The recent 
trials of these in France, together with the development of new 
motors, and the munificent offer of a prizo of 1000 guineas by THE 
ENGINEER newspaper, may have turned public attention to them, 
so that new fields for manufacture may be opened up, and another 
source of utility for the splendid roads of this country be exten- 
sively developed, 








MECHANICAL ROAD CARRIAGES. 


AN OUT-OF-DATE LAW, 

Mr. JoHN Henry KNiIcHtT, of Barfield, Farnham, was summoned 
for allowing a locomotive to be worked without a licence in 
Castle-street, Farnham, on October 17th, and Jas. Pallinger was 
summoned for working the same at the same place during pro- 
hibited hours, to wit, 3.30 p.m., on October 17th, both in contra- 
vention of the Surrey County Council bye-laws. The case was 
heard on the 3lst ult. Mr. Powell appeared to prosecute for the 
Surrey County Council, and Mr. H. Potter defended. 

Mr. Powell said that the proceedirgs were interesting in this 
way, that the locomotive in question was not what was commonly 
understood as a locomotive for hauling heavy machinery, but a 
tricycle impelled by other than animal power as laid down by the 
Locomotive Act. The machine was propelled by an oil engine by 
the explosion of petroleum vapour. There were two persons on 
the carriage, but no one with a red flag. The machine was 
travelling at the rate of four miles an hour. The law on the 
matter was settled so leng ego as 1881, and Mr. Powell cited the 
case of Parkins v. Priest. 

Mr. Potter thereupon stated that he had advised his client that 
morning that in view of the case of Parkins v. Priest it would be 
useless to contend that he was not liable and did not come under 
the Locomotive Act. Until the law was altered nothing could be 
done, and Mr. Kuight accordingly admitted his liability. He 
hoped the Bench would give Mr. Knight credit for acting in good 
faith, and that he had no intention cf committing a breach of 
the law. His client took a great interest in this invention, and 
the improvement of these carriages, and there was a premium of a 
thousand guineas for the best machines of the kind brought out, 
and he only hoped Mr. Knight would eucceed in securing the 
premium. Defendant thought that the machine in question 
would come under the definition of the Inland Revenue Act. 

Mr. R, H. Combe—who was in the chair—acked if Mr. Knight 
was making this a test case. 

Mr Potter answered in the negative. 

Mr. J. H. Knight, in the course of some observations, said his 
tricycle was the firat one of the kind made in England, but there 
were a great number of similar machines on the Continent. 

Each of the defendants was fined 2s, 6d. and 12s, 6d. costs, 

Commenting on the above, the Surrey Times says :— 

“The absurdity of the out-of-date law respecting motor carriages 
on the highway was exemplified at Farnham on Thursday, when 
Mr. J. H, Knight was fined for causing a ‘ locomotive’ to: be used 
on the highway without a licence. ~ It is well-known that Mr. 
Knight was one of the first to study the subject of horseless vehicles 
for use on the roads, and that he has patented a tricycle driven by 
an oil motor, which has been very highly spoken of. The machine 
in respect of which he was summoned was on view in the street at 
the time of the hearing, and created,a good deal of interest. It is 
a neat little vehicle, and is capable of travelling at ten milés an 


at less than half this pace. Since the great French race and the 
recent exhibition at Tunbridge Wells, public attention has been 
strongly directed to the subject of horseless carriages, and one 
outcome of this should be some reform in the law which would 
allow of progress being made in this direction.” 








LETTERS TO THE EDITOR. 
(Continued from page 454.) 





SIGNALLING IN TUNNELS. 

Srr,—I notice Mr, Cully’s letter in your issue of the 25th ult , and 
asit may not be uninteresting to some of your readers—perhaps even 
to Mr. Cully himself—to know how it came about that the ‘‘ back- 
bone” of England, through which the Woodhead—not Woodland 
—tunnel was pierced, first got to be considered metalliferous, I 
beg to send you the following bit of information. 

Fifty years ago, within a few months, the stations Woodhead 
and Danford Bridge on the Sheffield and Manchester Railway were 
connected by a couple of wires through the tunnel there, for the 
purpose of assisting in the working of the traffic with a pilot 
engine. The tunnel was constructed for a single line only ; it was 
also very wet and in no part lined with brickwork, but in two or 
three places of considerable area the roof was cased with sheet 
zinc, so that the water might be conducted to side drains instead 
of its deluging the permanent way. Sufficient water, however, fell 
in other places upon the wires and insulators to render the working 
of the telegraph very difficult. 

At the end of about a month the telegraph suddenly gave out 
altogether, attended by the unusual—at that date—and unlooked- 
for circumstance that the needles of the instruments were strongly 
detiected permanently, in this way giving evidence of the exist- 
ence of a current in the wires otherwise derived than from the 
batteries in use for telegraphy. 

Acting at that time for the Electric Telegraph Company, | was 
soon upon the spot, and found that at one of the places where the 
tunnel roof was lined with zinc the metal had got into contact with 
the wires. That matter was very soon remedied, and I remained 
there a few days longer to improve the general insulation of the 
wires. It soon got to be noised abroad that the telegraph had 
been affected by a ‘‘ mass of metal” somewhere in the tunnel, and 
before I left I had several visitors from Sheffield—including officers 
of the railway itself—who came to learn the facts of the case, 
which from what they had heard appeared to them to be very like 
a geological wonder. 

It is obvious that this erroneous report arose simply from the 
informer—whoever he was—having told only part of the truth, 
leaving it to be inferred that the ‘‘mass of metal”—the zinc 
sheeting, in fact—was some natural metalliferous condition of the 
rock itself, and I suppose the legend with reference to it was still 
rife when Mr, Cully was at work there, as I make ont, some four or 
five years later on, J. W. WILKINS, 

November Ist. 





AMPHIBIOUS BOATS. 


Sir,—With reference to Mr. Daacons’ scheme for reviving the 
trade of our languishing canals by conveying cargo in amphibious 
boats, it would be interesting to know how an amphibious boat 
would compare with an ordinary cn9 as to the amount of cargo it 
could carry on a given draught, 

Take the case of the ordinary monkey boat in use on English 
canals, 72ft. long by 7ft. beam, drawing agg e 4 10in. of water, 
and when loaded with 30 tons, say 3ft. 4in. hat would be the 
draught of a boat of the same sizs constructed on the amphibious 
principle empty, and how much cargo would she carry on a draught 
of 3ft. 4in., taking into t the dist the wheels would 
project below the bottom, and the extra weight of material used 
in her construction, so as to enable her to be run about out of water 
when fully loaded without straining herself’ The comparative 
cost of such a vessel would also be interesting. The cost cf a new 
monkey boat is, I believe, £150 complete with wash cloths,&c, A 
work by R, Fulton, published in 1796, entitled “ A Treatise on the 
Improvement of Canal Navigation,” gives a long description of a 
scheme for working amphibious boats of from two to five tons 
burden on lockless canals, 

Amphibious boats 20ft. long by 5ft. Gin. beam by 20in. deep, 
have been used on the Bude Canal in Cornwall, being drawn up the 
Bade incline by water power. This canal was constructed in 1819, 

H, R. De Sauis, A.M.1C.E, 

Fairacres, Oxford, November 4tb. 








PILOT ENGINES. 


Sirn,—With reference to the use of engines on the Midland 
Railway expresses to Bristol—from Birmingham—Mr. Shedden’s 
statement, ‘' Exprecses to Bristol from Birmingham always have a 
pilot when the load exceeds eleven,” is very misleading, because it 
is not true. He should havesaid, ‘‘ Trains of more than fourteen 
vehicles which are worked by ‘single’ engines sometimes take on 
a pilot at Birmingham.” But of course, as anybody knows, it 
depends greatly on the weather how much an engine can draw, 
For instance, take the 1.35 p.m. from Birmingham—this is worked 
by a 7ft. 6in. single—the load is very often fourteen, and under 
favourable conditions the single can take it easily by itself. But 
even in the worst of weathers, if the train had even twelve on, a 
pilot is never put on. A 7ft. coupled on the Midland Railway can 
take quite as much as the London and North-Western Railway 6ft. 
or 6ft. 6in. coupled up the same gradient, which is 1 in 78, not 
1 in 75, S. Murray, 
Slade-road, Birmingham, November 5th. 





THE QUICK-ACTING BRAKE, 

Str,—I have read Mr. Norman D. McDonald’s letter on this 
subject, and am glad to see that he, as well a3 Mr, Stretton, is 
taking up this matter. I need not say that I am quite at one with 
them both in thinking that this country ought to keep up to date 
in brake matters, and adopt the quick-acting brake. 
Mr. McDonald advocates the adoption of vehicles fitted with 
bogies and having every wheel braked, in place of six-wheeled 
coaches, With such a large number of six-wheeled vehicles 
running, I am afraid it will be a matter of some time before this 
very desirable result can be obtained, but in the meantime the 
railway companies should fit all the wheels of their six-wheeled 
coaches with brake blocks. I believe I am right in saying that all 
the new West Coast joint stock coaches are on bogies, and all the 
wheels are fitted with the brake, and a large proportion of the 
Caledonian coaches are of a similar construction. 
With reference to Mr. Stretton’s remarks as to the change of 
brake at Carlisle and York, I should like to draw attention to a 
fact which is not, I think, generally known, namely, that on dual 
brake-fitted coaches neither the vacuum nor the Westinghouse 
brake act so well as when only one brake is fitted. 
27, Bank-street, Dundee, D, H. LirrLesoun, 

October 30th. 





A MUNIFICENT OFFER. 


Srr,—In your issue of the lst inst. an ‘‘ Apprentice C.E.” very 
rightly draws attention to an advertisement lately appearing from 
the Northallerton Urban District Council, asking for competition 
schemes for the disposal of the sewage of their district, and 
offering the handsome (?) premium of £15. It may interest 
‘* Apprentice C,E.” to know that when this advertisement first 
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send in schemes under a nom de plume: and 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 
THE state of the iron trade shows little change this week, prices 
being well upheld, and makers being confident that further 
advances will occur. Sheets are still especially well placed alike in 
the matter of demand and price, and ali works are running busily, 
Singles are quoted £7 7s, 6d.; doublee, £7 78. 6d. to £7 10s,; and 
lattens, £8 5s. for galvanising sorts, £8 7s, 6d. being demanded 
for 28 w.g. Steel sheets for galvanising are 5s. to 10s. per ton 
above iron, mostly the latter, making the current figure £7 15s, to 
£8 for steel doubles, and £8 10s, to £8 15s, lattens. The decision of 
Messrs, Ash and Lacy, the new proprietors of the Woodford Iron. 
works, Smethwick, to run their new works entirely on steel sheets 
is a fresh evidence of the rapid transition which is taking place 
in this district from iron to steel, and conclusive proof of the 
success which steel is establishing for itself for galvanised sheet 
manufacture. Messrs. Jno. Lysaght, Wolverhampton, are stilj 
running their large two works almost exclusively upon steel sheets 
nearly the whole of which are afterwards galvanised. Pig iron 
prices are still advancing, both forge and foundry iron, and hema- 
tites, and coal has been advanced by the Cannock Chase Coal- 
masters’ Association 1s. on large, and 6d. per ton on rough slack, 

Ironmasters here understand that the long delay in the publica. 
tion of the report by the deputation from the British Iron Trade 
Association, on their visit to Belgian and German ironworks, ig 
attributable to the action of certain cf the continental firms, 
Correspondence is still penne between the framers of the 
report and these concerns, as it is desired to place the statements 
— contradiction. An entirely new aspect will now, it is 
believed, be given to the wages question by the explanation that 
the manner in which labour costs on the Continent are in excess of 
this country, is owing to the circumstance that on an average two 
men are employed as against three in an English ironworks, to do 
the came amount of work. As to the question of the condition of 
the working classes generally on the Continent, the operative 
section of the deputation declare that, in spite of lower wages, 
the conditions under which the continental workmen live are 
superior to those environing the English operative. This they 
account for by the greater consideration paid to the foreign work- 
man, both by the Government and the employers, ‘‘in order to 
arrest the growth of socialism.” 

The statement that the report will establish that labour costs on 
the Continent are above those at English ironworks is queer 
reading by the side of a special report on continental competition 
issued this week by a committee of the Wolverhampton Chamber 
of Commerce appointed some time - to go specially into the 
question, Their inquiries have extended to Belgium, Germany, 
and France, and they deny in toto the supposition that wages are 
either higher or as high on the Continent as in this country. The 
exact reverse is, they still maintain, the truth. While admitting 
that wages in the French iron trade are much higher than in 
Germany, or Belgium, they state that the average rate of wages 
per week in Germany is, to overhand puddlers, 203. to 27s.; 
Belgium, 24s.; and England, 35s, Underhand puddlers’ wages are 
16s. to 19s, in Germany ; 188, to 21s, 6d. in Belgium, and 22s, in 
England. Paddlers’ hours in Germany are 60 per week ; Belgium, 
65 ; and Eogland, 53. The whole report is full of similar compari- 
sons, Forge mill rollers—first grade—receive in England £3 15:3, 
per week ; in Germany, 36s. to 40s.; and Belgium, 203. 6d.; while 
second grade rollers receive in England £2 ; Germany, 15s. to 203.; 
and Belgium, 14s. 6d. The hours of these men are 55 per week 
in this country, against 60 in Germany, and 65 in Belgium. Sheet 
and plate rollers are employed 60 hours in England and Germany, 
and 65 in Belgium, while their respective wages are: First grade, 
England, £6; Germany, 40s. to 483.; and Belginm, 363. Second 
grade, England, £3 10:.; Germany, 16s. to 28s.; and Belgium, 
21s. 6d. per week, 

Messrs. W. and T, Avery, the well-known Wns ng | 

manufacturers, have taken possession cf the Soho Works, which 
until recently were occupied by James Watt and Co. Since pur- 
chasing the freehold land and buildings they have acquired the 
goodwill and the entire plant and machinery, and also the patterns 
and drawings of the late firm. Mesers. Avery intend to continue 
that part of the old business which related to the reconstruction 
and repair of engines and machines, and they will also 
erect new foundries, workshops, and warehouses for weighing 
machine manufacture. These works, which cover about twenty 
acres, were, prior to their dismantlement by Mesers. Avery, visited 
this week by about fifty members of the Birmingham Association 
of Mechanical Engi The extensive range of shopping in 
which the manufacture of copper and bronz3 coin was car- 
ried on for some years a long time ago was examined. 
Then the foundries were en 0 through, and also the pattern 
rooms, containing some hundreds of thousands of patterns, 
were inspected, as well as the smithy and nut and bolt 
shops. These buildings are to be demolished, but two blocks 
which are in good condition—and one of which is 100 yards in 
length—are to be retained. These shops were very interesting, as 
they were filled with costly machinery, plant an tools. Among 
ancient machinery was a lathe used at the time of Watt, capable 
of dealing with work 26ft. in diameter. The face plate weighed 
about four tons. An old ‘' grasshopper ” engine was seen which has 
been at work for 70 or 80 years, driving the erecting and turning 
machinery ; and the visitors spent much time over a Murdock 
engine, built at the old Soho Works, and utilised until recently. 
The fittings only cost £15, but could not be made at the present 
day for four or five times that amount. Two of the oldest drilling 
machines extant were also seen. These have all been illustrated 
in our pages. 
There is no doubt that the commercial welfare of Birmingham 
would be furthered by additional means of communication by road 
with other parts. Iron and steel castings, boilers, and other manu- 
factures are now made of such a siz3 that they sometimes cannot 
be taken on the railway, and when they can be taken by rail they 
can only be got to the stations by road locomotives. With suffi- 
ciently metalled roads the passage of traction engines improves 
the highways, the rates of haulage are about one-third those 
of horse haulage, and it is even contended by some people 
that such engines can do more economically and efficiently 
all that is expected of light railways. It is satisfactor to know 
that trains of three or four heavily laden trucks, and weighing 
from 20, 30, to 40 tons, are becoming more and more frequently 
geen along the urban and suburban roads, It is to be hoped that 
the City Council will remember that Birmingham is one of the 
chief commercial centres of the kingdom, and that unfettered 
road locomotion is an absolute necessity, With regard to the new 
traction engine bye-laws, the report which had been ger was 
discussed at the last meeting of the Watch Committee, and was 
referred to the town clerk for a statement as to powers, 


machinery 











NOTES FROM LANOASHIRE. 
(From our own Correspondents.) 
Manchester.—A month or so back I intimated the possibility of 





paprered I cut it out and stuck it in my scrap book as a curiosity ; 
it 





honr, although at the time mentioned in the charge it was going 


, one papa and that I think a serious one, seems to have 
e 


escaped the notice of ‘‘ Apprentice C.E,” Competitors are told to 


— of quietude in the iron market, following upon the heavy 
aying which has been going on until quite recently, The market 
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now seem to be passing through a more or less general lull, 
es new business coming forward, not only as the natural 
consequence oi buyers ha’ mostly filled up their requirements 
for the present, but also owing to the unsettled feeling produced 
by the labour disputes in the shipbuilding industry, which for the 

+ woek or two have been steadily bringing down prices in specn- 
fative brands of pig iron. This, of course, is operating as a farther 
check upon buying, orders that might otherwise be placed being 
held back in the expectation that makers may have to follow—of 
which, however, there is no indication whatever at present—the 
downwamd movement in the warrant markets, There are some 
merchants in this district who apparently did not quite believe 
in the advance, when prices began to move upwards three or 
four months back, and who in consequence are not by any 
means so well bought as they would like, and they are eagerly 
watching the present course of prices, in the hope that they may 
be eventaally able to get in on more favourable terms than have so 
far been possible. ‘The causes which have bronght about the 

resent inl, with the weakening of prices in outside brands, are, 
however, 80 well understood, that the present situation occasions 
no real anxiety with regard to the future, and both makers and 
manufacturers of iron have their books so full of orders over the 
remainder of the year, that in the meantime they can treat with com- 

rative indifference any fluctuation in the speculative centres, the 
general belief yoo bg x before they are under the necessity to 
come upon the market for farther orders, the shipbuilding labour 
disputes will have been settled, that consumers will bein want of 
further supplies, and that prices will have recovered the buoy- 
ancy, the present loss of which is regarded as not more than 
temporary. 

Tne Manchester iron market on Tuesday brought together about 
an average attendance, but only a slow business was reported 
generally. For pig iron very few inquiries were stirring, and 
where buyers had orders to place they were pressing for some 
reduction in prices, No conceesions, however, were obtainable 
from makers, but merchants here and there were prepared to 
undersell. In forge Lincolnshire some fair transactions have 
been put through on the basis of about 41s, 6d., net 
cash, delivered anchester, and about the same figure has 
been got for Lancashire forge. For local and district foundry 
brands of pig iron quotations remain at about 46s., less 24, for 
Lancashire ; 45s., less 24, for P.G. Lincolnshire ; 43s, 6d. to 44s., 
net cash, for ordinary Lincolnshire ; and 45s. 6d. to 47s. 6d. for 
Derbyshire, net cash, delivered Manchester. For outside brands 
coming upon this market —— are irregular, owing to the very low 
figures at which iron held in second hands has been offered, in 
some cases quite ls, to 1s, 6d. per ton under makers’ quoted rates. 
Makers still quote 47s, 4d, up to 47s, 10d. for good named foundry 
brands of Middlesbrongh, but good ordinary brands are obtainable 
from merchants at 46s, 4d., net cash, delivered Manchester ; in 
Scotch iron there are sellers of Eglinton at 47s. 9d. to 48s. and 
of Glengarnock at 48s, 9d. to 494, net prompt cash, delivered 
Lancashire ports, although makers ask considerably above these 
figures. 

Finished iron makers report only a very moderate business just 
now coming forward, but they have plenty of specifications on 
account of contracts already placed, and being ss pe over the 
remainder of the year, they are very firm at their full prices, 
Lancashire bars not being quoted under £5 103.; and Staffordshire 
bars, £5 15s,; with good qualities of sheets, £7 12s. 6d.; and 
hoops, £6 2s, 6d. for random to £6 7s. 6d. for special cut lengths, 
delivered in the Manchester district, with 23, 6d. less for shipment. 

In the steel trade a fairly steady tone is maintained generally, 
ordinary foundry hematites averaging 57s. to 57s. 6d., less 24, and 
good qualities of billets £4 10s, net cash, delivered here. The dispute 
in the shipbuilding trade is causing Scotch steel plates to be offered 
here at rather lower figures, boilermaking qualities being now 
obtainable at £6 5s., with local makers asking £6 7s, 6d. to £6 10s. 
per ton, delivered Manchester district, 

In the metal market orders for manufactured goods are being 
held back in the expectation that the continued downward move- 
ment in raw material will shortly necessitate some reduction in list 
rates, 

As I have previously reported, new work is not coming forward 
quite so freely amongst engineers, but with orders already secured 
sufficient in most cases to keep them fairly well engaged, the 
general improvement in the position is maintained, and the out- 
look for the future is not regarded as really any less satisfactory. 

T saw the other day exhibited in Manchester an improved form 
of drain pipe joint—Allen’s patent—the design of which is not 
only novel but several important advantages from a 
sanitary point of view. At the extreme depth of the socket is a 
projection of parabolic form, with a similar channel beside it, 
the projection being nearest the inside of the pipe, and on 
the spigot end of each pipe there is an almost similar 
moulding, so that when the two are put together the 
parabolic projection is fitted over by the reverse channel on 
the spigot, and the adjoining channel on the socket is partly filled 
by the projecting portion on the spigot, These sections are, how- 
ever, so arranged that they do not come in contact all over each 
other, but are always in contact at two points, around the pipe con- 
tinuously, in whatever position the pipe may be fixed or after- 
wards moved, ensuring a tight fitting joint which will resist a great 
head of water. A perfect bore is also maintained throughout the 
length of the system, and the pipes cannot get out of allignment— 
the very contour of the joints rendering this impossible. Another 
advantage obtained by this epecial form of joint is that no cement 
or other matter can be forced up between the pipes internally 
when they are being pressed home, whereas in the ordinary pipe 
portions of the cement or clay placed at the bottom of the socket 
preparatory to pressing home are invariably squeezed up within 
the internal circumference of the pipe, which in the course of time 
set hard and form a projection which gradually collects matter, 
until a stoppage is caused. 

Amongst the many special forms and improvements in wrenches 
that are offered to the public, I may mention one which, although 
not exactly new, presents several special features worth noting. 
This is a wrench for screw taps, reamers, augers, tube expanders, 
&s., patented by Mr. J. E. Leeson, of Irlam, near Manchester. 
One of the principal features of this device is, that in whichever 
direction the wrench may be used, either for right or left hand, 
&c., and backing out, the bolts suffer no side strain, and are thus 
only in tension, the sliding movement of one half on the other 
being met by two shoulders or lugs, passing through slots. The 
bolts, which freely through the holes, have a full nut upon 
them when the wrench is open to its widest intended capacity, the 
lugs drawing away from the bolt heads, should the wrench be 
opened beyond this point, thus allowing them to revolve with the 
nuts, and preventing any further opening, or the use of larger 
tools than the icular siz2 is intended to take. 

Mr. Richi Pilkington, of St. Helen’s—one of the leading 
colliery owners in Lancashire, and also largely interested in the 
g ass a | industry—has been unanimously elected 
president of the South Lancashire and Cheshire Coalowners’ 
Association for the ensuing year. 

_ Although the coal trade of Lancashire shows some eubstantial 
improvement, this is still chiefly accounted for by the increased 
requirements for house-fire consumption which are the necessary 
outcome of the season of the year. The better qualities of round 
coal are in fairly active demand, and most of the pits have got on 
to practically full time, that is, five daysper week ; but supplies 
are ample, and the upward movement in prices which has been 
looked forward to has so far scarcely gone beyond a levelling up 
to list rates, which in many cases have not been adhered to during 
the summer. Best Wigan Arley coals are now generally fetching 
103, 6d. per ton, Pemberton 4ft, and seconds Arley 93, to 93. 6d., 
and common house fire coals 83. to 88, 6d. per ton. The lower 
qualities of round coal remain without appreciable improvement, 
and continue more or less a drug upon the market, special — 
to clear off surplus supplies being offered as low as 5s. 6d. per 
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ton at the ” mouth, and quoted rates not averaging more than 
6s, to 63, 6d. per ton, Engine fuel is meeting with rather more 
inquiry, and to some extent this is due to increased requirements 
for iron-making purposes, with the result that although larger 
quantities of slack are coming upon the market, they are movin 
along fairly well, with 33, 64, being got for medium qualities, an 
4s. 6d. to 53, for best descriptions at the pit mouth, 

The shipping trade shows no ine aye whatever, ordinary 
descriptions of steam coal 9 still readily obtainable, delivered 
Garston Docks or High Level, Liverpool, at about 7s, to 7s. 6d., 
and at the Partington tips, on the Manchester Ship Canal, at 
about 7s, 91. per ton 

rrow.—There is a better trade in hematite pig iron 
after a brief lull which brought prices down. Warrants are firmer 
at 47s, 64d., net cash, sellers, 7s. 6d. buyers, Makers’ prices are 
nominally 503., but they have no iron to sell for prompt delivery. 
Thirty-six furnaces only are in blast, but other furnaces are being 
prepared for blast at an early date, 

Iron ore is in steady demand at 103, per ton for average qualities 
net at mines, A better demand is expected. 

Steel makers report a more active market, and orders are being 
taken for next year’s attention. It has now been a to restart 
the Barrow Steel Works in the early part of December, and in the 
meantime, the distress which is exis among the men is being 
relieved by a fand towards which the directors of the steel com- 
pany haveeubscribed £100. It is expected next year will be a very 
brisk season in the steel trade, as so many orders are now in the 
market, There is especially a good demand for rails and for plates 
and shipbuilding sections, 

The order for a first-class cruiser, H.M.S. Niobe, at Barrow, 
has improved the prospects of shipbuilding in that port, especially 
as other Admiralty work, including two or more torpedo boat 
destroyers, is expected. There is only a poor demand for new mer- 
cantile tonnage, Marine engineers are busy. The S. B. Crowe, 
the new sand pump dredger built for the Mersey Docks and 
Harbour Board, has been delivered this week to her owners, She 
is ex to prove an even more satisfactory ship than the 
Brancker, which has already done such good work on the Liverpool 


ar. 

The coal and coke trades are steadier, and prices are likely to 
advance, 

The shipping trade is quiet, and exports of pig iron from West 
Coast ports during the week have only totalled up to 3490 tons, 
and steel to 6212 tons, compared with 5255 tons of pig iron and 
5990 tons of steel in the corresponding week of last year, a de- 
crease of 1765 tons of pig iron and an increase of 222 tons of steel. 
The total shipments this year so far have reached 251,197 tons of 
pig iron and 318,334 tons of steel, compared with 301,515 tons of 
pig iron and 342,084 tons of steel in the correspondin riod of 
last en a decrease of 50,318 tons of pig iron and 23, tons of 
stee 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

A FURTHER upward tendency is noted in the house coal trade 
since my last report. This is due to the cold weather now prevail- 
ing. Values have improved, although not to the extent coalowners 
would like to see, The local pits producing this quality of coal 
are more regularly employed, and will continue to be so if the 
strikes at some of the large collieries at a distance are not settled 
very soon, London has been taking an increased supply of both 
Silkstone and Barnsley fuel, and prices are somewhat firmer, not- 
withstanding the large ton of seaborne coal now in the market. 
The Eastern Counties are ordering more freely in both house and 

as coal, and the same remark applies to most of the other markets, 
otis are as follow:—Best qualities of Silkstone coal make 
8s. 6d, to 9a., and ordinary sorts 7s. 3d. to 7s, 9d. per ton ; Barnsley 
softs are at 7s. 6d. to 8s, 6d., and Flockton can be obtained at 
7s. 3d..to 7s. 9d. Thin seam only fetches 6s. 6d. to Ss, 9d. per 
ton at the pits in quantities. Gas coal is in increased request, and 
many of the collieries working this class of fuel are making fall 
time. Contract supplies are inquired after, prices being onl 
moderate, In the open market 6s, 9d. to 7s. per ton is obtained. 
The steam coal trade is still declining, which is a usual thing at this 
time of the year. The amount of coal exported is only fair, although 
the stop at a local colliery has materially benefited other pits in 
the neighbourhood. Of the tonnage sent, by both rail and sea to 
the chief Humber port, the main portion is forwarded from this 
district. Grimsby is doing a moderate business with this part of 
the coal field, although the trade with Goole is anything but favour- 
able. For quantities the values are in favour of buyers. Barnsley 
bards make 63, 6d. to 7. 3d. for good samples, secondary qualities 
being available at 6s. per ton. The restrictions regarding the 
emptying of coal wagons in a specified time is telling on the 
demand. Those in a position to judge inform us that merchants 
have much less coal in hand than has been the case for many 

ears at this season, and this accounts mainly for the brisk trade 
in house coal which is looked for very soon. Depression still 
continues in the disposal of slack and smudge, and coalowners are 
much hampered with this class of fuel. In spite of this advance 
in the textile industry there has not been, as was confidently 
expected, a corresponding increase in the request for manufac- 
turing coal. This part of the market will no doubt be relieved 
by the increased demand for thin seam coal for household use, 
which has hitherto been supplied as manufacturing fuel. Best 
riddled slack makes from 4s, da. to 5s. per ton, pit slack 2s, 3d. to 
2s, 6d., and smudge Ils, per ton at the pits. The same depressed 
condition has still to be reported in the coke trade. The output 
has been rather better of late, although requirements are not equal 
to the production. North Lincolnshire is taking a larger yuantity, 
Derbyshire, however, doing only about an average business, 
Prices are still at 83, 6d. to 9s, 6d. per ton in owners’ wagons, A 
welcome feature in this business is an increase in the contract 
prices, which leads proprietors to anticipate a better demand in 
the near future. 

The improvement in the heavy industries, which has been ncted 
for some time past, is now steadying, and although requirements 
are not coming in with such rapidity as has been the case during 
the previous few weeks, they are being placed in a moderate way. 
Since writing the last report, manufacturers have obtained a slight 
advance in the prices of finished material, and consumers have 
become accustomed to the new quotations. It isa matter of regret, 
however, that the improving prices are not equal to the increased 
cost of hematite pig iron and iron production generally, and that 
makers are not making much profit. It has to be remembered 
that the first advance in obtaining higher values is always difficult 
to maintain, and the present state of business is not therefore 
regarded with general dissatisfaction, Owners anticipate a very 
good business within a short period. This expectation is coupled 
with the hope that there will be no labour strikes at the big works 
to paralyse business, and thus interfere with a good winter trade 
for their men. Bessemer steel, hematite, and common pig iron 
remain the same as last reported. 

The difficulties in the shipbuilding industry are a source of con- 
siderable anxiety to Sheffield houses, A large amount of steel 
material for the construction of vessels is produced in this city, 
and proprietors are glad to hear that the outlook is more hopeful, 
Although English firme are not very busy on orders for new ships, 
owing to the lowness of freights, the general condition of the trade 
is somewhat unusual just now. German establishments are well 
employed on vessels for their own country. In fact, they are so 
full of work that the surplus business is coming into this city. 
For a long time these orders were of a moderate description, and 
placed in German hands, In this, as in other trades, every little 
7, and when the long ex requirements for the Japanese 
and Chinese markets come, the shipbuilding industry will once more 
resume a healthy condition. ¢ 

A good business is at present being done with both America and 





Argentina. Representatives of United States houses have heen 
in this city during the past week, and they have left behind them 
the impression that the Americans anticipate a good trade ere 
long, and that these orders, when they come, will benefit this ci 
to a large extent. A similar remark may be applied to the Sou 
American markets. The outlook in Argentina is Sey eaeneNN: 
and, indeed, in some parts a boom in business is quite expected. 
Recently there have been some heavy failures in the South 
American hardware firms, and busi is ducted very care- 
fully. Then there is another difficulty to face. Since the travellers 
went to that market, some little time ago, there has been an 
advance in prices in many of the goods they are now offering for 
sale, and there is no letting them know that fact beforehand. 
This will leave a very slight margin of profit on mapy of the orders 
sent home, 

The lighter trades are now looking up and employers are more 
fully engaged. Some very good orders have just been received in 
this city for both table and pocket cutlery of the highest qualitiee. 
For a long time, owing to the high price of ivory, stag, tortoise- 
shell, &2., imitation haftings of xylonite and other substances 
have been used for hafting the better class cutlery goods. The 
cutters of ivory, stag, and pearl are now busily employed, and the 
tendency is to increase prices, For the orders just to hand nothing 
but the genuine haftings are to be used. Heavy stocks are now 
accumulating. The houses which devote themselves to the most 
recent and attractive German designs of low-priced cutlery are 
well employed in pocket cutlery, and are sending out enormous 
quantities, 

The silver, electro, and Britannia metal trades are also in an 
improved coudition. Sterling silver is still increasing in demand, 
and everything points to the output this year being the largest 
ever known in this department. Thin solid silver is being used in 
the production of large varieties of finished goods for presentation, 
domestic, and other uses. A much larger business is expected in 
these goods this year. This trade, however, does not suit the 





makers of German silver and electro-plate. Their ccmplaint ie 
that they have 7 years in building up a good connection in 
plated ware, and have large stocks in hand. From present pro- 


spects it may be confidently looked for that there will be better 
orders for both cutlery and white metal goods in the New Year. 
Skate makers are very busily employed. 

Messrs. Charles Cammell and Co., of Sheffield and Workington, 
state that thera is no foundation for the statement that they have 
purchased from the Earl of Lonsdale the dock and harbour of 
Workington, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in business has been checked chiefly by the 
unfortunate state of affairs in the Clyde and Bolfast engineering 
industries, this having made the prospects so uncertain that con- 
sumers are all holding off, and speculators are afraid to operate. 
It was hoped for the sake of other industries that some way, short 
of an actual stoppage of work, would have been devised for 
adjusting the difficulty. For this district the outcome may in the 
end not be altogether so bad as has been anticipated, as orders 
may be secured at the shipyards on the North-East Coast, 
which would in the ordinary course have gone to the 
Clyde, and the result may be an accession of work for our 
yards if the stoppage is prolonged. The plate and angle manu- 
facturers of this district will be considerable sufferers by the 
lock-out on the Clyde, for they send a large proportion of their 
produce to the Scotch shipyards, and will probably have to run 
their mills short time again, just when they had got them into 
fairly full work once more. If the local shipyards, however, find 
fuller employment, the decrease in deliveries may not be such as 
to lead to any material decrease in prices. There are other detri- 
mental infinences at work to weaken the market, but they are 
outside the iron and allied trades, as, for instance, the threatening 
aspect of our political relations with some foreign countries ; the 
unsatisfactory state of affairs on the Stock Exchange, brought 
about principally by the gold-mining ‘‘ boom ;” and then it is to 
be taken into consideration that the quiet period of the year is at 
hand, when prices are generally weak. Altogether, buyers appear 
to be taking a rest just now, and very few orders are being given 
out in any branch. 

If it had not been for these deterrent influences the very favour- 
able October statistics issued by the Cleveland Ironmasters’ Asso- 
ciation would doubtless have brought about the strengthening of 
prices, The returns are the best that have been published for 
more than two years, and they indicate that not only has the pi 
iron trade revived, but that there has been a much-needed a 
welcome improvement in the finished iron and foundry trades, 
seeing that over 12,000 tons more Cleveland pig iron must have 
been delivered to local and inland establishments. For seven 
months in succession decreases in stock have been reported, and 
the te excess of consumption over production has been 
49,533 tons. The decrease in the stock of Cleveland pig iron last 
month was considerably larger than had been estimated. Some 
thought that as the production of pig iron was being increased, 
and shipments were somewhat quieter than in September, there 
would be no decrease in stocks ; and the most sanguine did not 
look for more than 5000 tons decrease, whereas the actual excess of 
deliveries over make was more than twice that, being 11,856 tons. 
The output of Cleveland pig iron was increased 10,122 tons, 
Middlesbrough makers reduced their stock no less than 21,061 tons, 
and have only 83,061 tons in stock, or less than twenty days’ out- 
put. The whole stock of Cleveland iron in the North of England 
is not equal to more than two months’ production, and that 
cannot be accounted large; the tetal is 267,270 tons, As 
regards the furnaces, three have been relighted during the 
month, and one has been blown out. ‘The Skinningrove 
Iron Company blew in a furnace to produce Cleveland pig 
iron, and Messrs. Bell Brothers blew out one that was makin; 
it, so that the number in that —— of iron was not changed, 
being 48, The Normanby Ironworks Company and Messrs, Bolckow, 
Vaughan, and Co., each blew out a furnace to make hematite pig, 
and the number of furnaces on other than Cleveland iron was 44, 
against 42 in September, 92 furnaces being at work out of 141 
erected. The total production of pig iron was 127,289 tons Cleve- 
land—increase, 10,122 tons—and 124,146 tons hematite, &:.—in- 
crease, 6592 tons—the total 251,435 tons—increase, 16,714 tons. 

Business in the pig iron trade has been small this week, and 
there is now no desire shown to buy for next year’s delivery, 
though the general belief exists that 1896 will be a brisk and satir- 
factory year. Merchants are competing more keenly with makers, 
and a tendency is apparent among some of them to “‘ bear” the 
market, so that they may themeelves buy at cheaper rates. Makera 
as a rule decline to quote, because they have plenty of orders, and 
they recognise that what they would ask would not lead to busi- 
ness. Merchants have been selling No. 3 Cleveland g.m.b. pigiron 
for early f.o.b, delivery at 383. per ton, and No. 1 has been reduced 
to 89s, The commoner qualities of pig iron did not follow No. 3 
up, and they have not been influenced by the fall of the latter, 
especially as they are undoubtedly very scarce ; in fa:t siccks of 
mottled and white iron are practically nil, and the output is very 
small. No. 4 foundry is at 37s., No, 4 forge at 36s., mottled at 
35s. 6d., and grey forge 35s. 

Mixed numbers of East Coast hematite pig iron have been 
reduced to 463, 3d. per ton, but in view of the stoppages of work 
at Belfast and on the Clyde, which most seriously affect the plate 
and angle trades of the North of England, and through these the 
hematite pig iron trade, buyers are not prepared to give even that. 
The stock of hematite pig iron in Connal’s warrant stores at 
October 31st was 124,135 tons—almost as much as there is of 
Cleveland ordinary pig in the stores—there being an increase in 
October of 8740 tons, as compared with 9484 tons increase in 
September. . 
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The pig iron shipments from the Cleveland district during 
October reached 95,424 tons, as compared with 99,777 tons in 
September, and 85,644 tons in October, 1894. The exports for the 
ten months, 896,692 tons, were the largest ever reported, and were 
56,000 tons better than the previous best, which was in 1893, 
Scotland had 329,441 tons, a quantity only once before exceeded. 
Nearly one third of all the Cleveland iron made is delivered to 
Scotland, Shipments coastwise this year have reached 423,745 tons, 
and to foreign ports 472,947 tons, both beating the records. 

The demand for finished iron and steel has slackened, but works 
are well employed, more especially the rail and sheet manu- 
factories. Consumers are afraid of distributing more orders when 
the future is so uncertain. The output of both black and 
galvanised sheets has never been so large in this district as it is at 

resent. Prices are well maintained. Wire rods and wire are 
in excellent request. 

The Northumberland coal trade is very quiet, orders being so 
scarce that further reductions in prices have been made, and 
now best steam coal can be got at 83. per ton f.o.b., but small 
steam is stiff in price at 4s., because only a small quantity is 
available for sale. Contracts for next year’s deliveries of manufac- 
turing coal are generally being made at about the prices paid for 
the coals that are now being delivered. Gas coals are in improving 
request, and the lowest price is now 63. 6d. per ton f.o.b. Blast 
farnace coke is in larger production, and the price is firm at 13s, 
per ton delivered at Middlesbrongh, or 14s. 6d. to 15s, f.o.b. 

The Darlington F ~~ Company has agreed to give a donation 
of £100 towards the building fund of the Darlington Technical 
College. The River Wear Commissioners have increased the 
salary of their engineer, Mr. Henry H. Wake, from £1000 to 
£1500 per annum. Mr, Wake has charge of several very important 
schemes for improving the harbour of Sunderland, involving an 
expenditure of over £800,000. 

A Trades Exhibition is now being held in the new Town Hall, 
Middlesbrough, part of the proceeds of which will go to swell the 
funds of the North Riding Infirmary and the North Ormesby 
Cottage Hospital. Among the exhibits, Messrs. Crozier, Stephens 
and Co., of 58, Collingwood-street, Newcastle-on-Tyne, the agents 
for the British Aluminium Co,, show samples of pure aluminium 
in sheets, slabs, wire ; also of what is known as the No. 6 alloy, 
from which castings are made which are taking the place of brass 
ani gun-metal ; they are quite as strong, and have the advantage 
of being much lighter. There are specimens of aluminium art 
goods, such as cups, salvers, &c., equal to anything that is exhibited 
at the silversmiths’ stands in the Hall, and it may well be believed 
that it is taking the place of German silver or nickel-plated goods. 
Ssveral chains in aluminium were shown, but what has attracted 
as much attention as anything is an aluminium safety-lamp, made 
by Messrs, John Mills and Co., of Newcastle, and weighing only 
14 1b, Messrs, William Shaw and Co., of the Wellington Cast 
Sceel Foundry, Middlesbrough, have an admirable exhibit of cast 
steel goods for engineering purposes—such as toothed wheels, tub 
wheels, engine crosshead, anchorhead and ship’s fittings, &c. They 
show a cylinder cover for H.M.S, Hornet, turned to show its sound- 
ness, also a tub wheel bent cold to show toughness, as well as 
samples of steel taken from castings made for the British Ad- 
miralty. Messrs. W. Shaw and Co. are manufacturing the cast 
steel stern engine frames for one of the 30-knot torpedo 
catchers now in course of construction for the British Ad- 
miralty, and they exhibit specimens of this work; it has a 
tensile strain of 28 to 30 tons per square inch, and can be bent to 
an angle of 45deg. Models of Tysack’s stockless anchor, and of 
an important cargo gear to work with ordinary ships’ booms 
automatically, were shown at the same stand, the blocks, &c., for 
the latter being manufactured at the Wellington Foundry, which 
of late years has been developed into a large concern specially for 
the production of cast steel goods, particularly ads aggre s tha 
mill gearing, of locomotives, &c., and the castings are made 
to pass Lloyd’s or other tests, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was weak in consequence of the 
crisis in the shipbuilding trade, A considerable quantity of iron 
changed hands, and prices were lower all round. Business was 
done in Scotch warrants from 463, 104d. to 46s. 44d. cash. A quiet 
business took place in Cleveland warrants from 38s. to 37s. 94d. 
Cumberland hematite was done from 47s, 9d, to 47s, 3d. cash, and 
Middleebrough hematite was also lower. The market is in a 
ie 4 nervous and unsettled state. 

he volume of business in pig iron shows no improvement, The 
past week’s shipments amount to only 5431, of which a large pro- 
portion was sent coastwise. 

There has been a general reduction in the prices of makers’ pig 
iron, which are as follows:—Govan and Monkland, f.o.b. at Glas- 
gow, No. 1, 48s, 3d.; No. 3, 46s. 3d.; Carnbroe, No. 1, 48s. 6d.; 
No, 3, 468, 6d.; Wishaw, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Clyde, 
No. 1, 51s. 6d.; No, 8, 48s.; Calder and Gartsherrie, Nos. 1, 51s. 6d.; 
No, 3, 48s. 6d.; Summerlee, No. 1, 52s.; No. 3, 49s; Coltness, 
No. 1, 54s, 6d.; No, 3, 49s. 6d.; Gle ock,at Ardrossan, No. 1, 
5ls. 6d.; No. 3, 47s, 6d.; Eglinton, No.1, 48s.; No. 3, 46s.; Dal- 
mellington, at Ayr, No. 1, 48s.; No. 3, 46s.; Carron, at Grange- 
mouth, No, 1, 54s.; No, 3, 50s.; Shotts, at Leith, No, 1, 53s. ; 
No, 3, 49s. 

One furnace has been withdrawn from ordinary and placed on 
the manufacture of hematite iron. There are now 50 producing 
ordinary, 23 hematite, and 5 basic iron, the total of 78, comparing 
with 60 at this time last year. 

Stocks of pig iron are gradually increasing in Scotland. At the 
same time there isa large consumption at the manufacturing works 
in the West of Scotland of both Scotch and English pig iron, It 
is feared that this will be much reduced if the al on the 
Clyde should be carried on. There are still hopes that a settle- 
ment may be found that will put an end to the dispute, which 
could not fail, if prolonged, to have disastrous effects, 

Finished iron and steel are in fair demand, but supplies are 
readily obtained, and continue on a scale that can scarcely prove 
remunerative. 

The new shipbuilding work given out on the Clyde includes 
orders for two first-class British cruisers, one of which is to be 
built by Messrs. James and George Thomson, of Clydebank, and 
the other the Fairfield Shipbuilding and Engineering Company. 
The vessels launched from the Clyde shipyards in October aggre- 
gated 27,810 tons. The following figures give the output for the 
corresponding months and ten months during the last sixteen 
years :— 


Ten Ten 

October. Months, October. — yonths. 
1895 e. 27,810 291,364 1887 16,635 162,435 
1894 - 86,198 .. 278,223 1886 - 6,634 148,530 
1893 43,197 235,461 1885 18,359 152,388 
1892 15,844 290,590 1884 22,715 241,603 
1891 26,492 243,169 18838 .. 35,969 229,045 
1890 25,814 279,844 1882 27,014 291,758 
189 33,693 .. 270,893 1881 -- 16,605 .. 258,499 
1888 .. 30,615 .. 273,963 | 1880 .. 15,014 .. 188,424 

The prospects of the trade are quite satisfactory as far as regards 


the amount of work coming forward. 

The coal trade is in a rather less promising state than in the last 
few weeks, ay agen are unsatisfactory. From the whole of the 
Scottish ports the aggregate clearances have been 164,134 tons, 
compared with 180,761 in the preceding week. The falling off has 
occurred to the greatest extent in Fifeshire, where business is very 
dull, and many of the collieries are on short time. The home con- 


sumption is fair; but the output is greater than can be at once 
—" and on this account there is an eas, 
market. 


feeling in the 
Prices are quoted f.0.b. at Glasgow :—Main coal, 5s. 9d.; 


splint, 6s, 3d, to 6s, 6d.; ell, 6s, 9d, to 7s.; steam, 7s, 6d. to 7s, 9d. 
per ton, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent, 


EXPECTATIONS with regard to the coal trade that steam coal was 
again going steadily upward are being fairly realised, Cardiff 
export totals last week once again reaching the gratifying quantity 
of 300,000 tons, 

At the same time there is no denying the existence of a great 
deal of upset in one quarter or another. Disputes at many large 
collieries have been prominent. In some places actual stoppages 
have occurred, but Iam glad to announce that in the case of five 
collieries in Monmouthshire belonging to Lancaster and Co., an 
amicable arrangement has been brought about. One of North’s 
Navigation collieries, the Coegnant, employing 800 men, has been 
temporarily idle, and 120 men are out in the Garw Valley, In 
one district, that of Merthyr Tydvil, the medical difficulty is 
cropping up again. Mabon’s day was utilised by a large number 
of men in discussing this, in connection with the lower part of the 
valley, and a committee was formed to investigate and report upon 
the subject. 

Prices have remained in a fairly steady position of late. The 
latest quotations, Cardiff, were for best, 103s. 3d. to 10s, 6d.; 
seconds, 9s, 3d. to 9s, 9d.; drys, 8s. 9d. to 9s. 3d.; best Monmouth- 
stire, 83. 6d. to 8s. 9d. Seconde, 83. to 83, 3d.; best small, 4s, 9d. 
to 5s. ; seconds, 4s, 3d. to 4s, 6d, ; drys, 4s. to 4s. 3d. House coal 
continues to improve both in demand and price, The corner is 
now fairly turned, and one indication of this is that some house coal 
properties are coming into the market. Cardiff prices now are: 
Best house, 10s, 6d. to 103, 9d.; No. 3 Rhondda, 9s, 9d. to 10s, ; 
brash, 83.; small, 6s, 6d. to 6s. 9d. No. 2 Rhondda, which is 
steadily advancing, 7s. to 7s. 6d. ; through, 63. to 6s. 3d. ; small, 
4s, to 4s. 6d. Coke too is y wry Latest prices are: furnace, 
12s, to 14s. ; foundry, 15s, 6d. to 16s, 64. ; special foundry, 19s, 
Pitwood remains at 16s, 64. Coalowners are now advertising for 
contracts during 1896, 

Iron ore, though in good demand, is slightly weaker in price 
owing to reduced freights. Cardiff prices are—best Rubio, 11s, 9d. 
to 123, ; Tafna, 11s. to 11s, 3d. ; Garucha, 11s, . 

Those in the pig iron trade have been somewhat surprised that, 
in face of a continued improvement in iron and steel, pig iron has 
dropped to the extent of 6d. during the past week. This, how- 
ever, would appear to be due to the uncertainty in the labour 
disputes of the shipbuilding trade. Both home trade and ship- 
ment, as regards pig iron, are dull. 

In the Swansea district demands for rails for the Colonies, India 
in particular, are increasing, and a fair volume of trade is bein, 
done over a wide area in steel bar. Latest prices in iron and steel, 
Swansea, are as follows rr * pig, 46s. 5d.; Middlesbrough, 
37s. 9d.; hematite, 45s. 44d.; Welsh bars, £5 10s. to £5 12s. 6d.; 
sheets, steel and iron, £6 10s. to £6 15s.; steel rails, heavy, £4 103, 
to £4 15s.; light unchanged. Bessemer steel tin-plate bars, £4 5s. 
to £4 10s.; Siemens, £4 7s. 6d. to £4 12s. 6d., delivered in district, 
cash less 24. Merchant bar is brisk. The requirements of tin- 
er manufacturers for steel bars are so large that makers are 

ept in full work to meet demand. Tin-plates are firm, notwith- 
standing the action of ‘‘bears.” Bessemer cokes are 10s, 3d. to 
10s. 6d.; Siemens, 10s. 6d. to 10s, 9d.; ternes, per double box, 28 
by 20 c., 193. 3d. to 22s, 6d.; best charcoal, 13s, 6d, to 14s, 6d.; 
washers, 6d. to ls, less, Block tin is at £65 2s. 6d. to £65 7s, 6d. 

There is still an element of uncertainty in the tin-plate trade, 
though on ’Change, Swansea, the majority take hopeful views, 
both as regards demand and price; and the fact that stocks are 
down to the minimum would seem to support this. Last week the 
shipments amounted to 54,044 boxes, receipts from works 46,853 
boxes, leaving stocks at 131,971 boxes, as compared with 202,264 
this date last year. In the Briton Ferry district twenty-one mills 
were in good work last week, and it is stated that another mill is 
projected for Raglan Bay. A large shipment of plates took place 
last week from this place to Liverpool and Manchester, An average 
make was maintained also of hematite at Briton Ferry Works, 
and steel bars and ingots at the Albion Steel Works. 

A rumour was discussed on ’Change, Cardiff, this week, that 
negotiations were going on between the Rhymney Iron Company 
and Barry for the acquisition of a piece of land whereon to erect 
works, like those successfully carried out by the Dowlais Company, 
I still believe that the future site of Welsh steel works will be the 
seaboard ; but I do not attach much credit to the rumour, as any 
movement of that sort would have been discussed beforehand by 
the directors. The outlay, too, would be a very | one, as the 
plant to be up to date would require to be of the latest and the 
best to compete with Dowlais. 

A new industry is probable for Cardiff. A patent has been 
taken ont for an unbreakable insulator, and it is proposed to start 
an extensive works for the make. Insulators form a costly item 
to Government on account of breakage. A new industry is pro- 
jected for Pontymister. Operations have begun at Messrs, 
Phillips’s works for laying down extensive sheet mills, with com- 
—_ corrugating plant. Siemen’s steel will be used instead 
of iron. 

Another large coal contract has been secured by a Cardiff firm, 
Pyman, Watson and Co, This is the Egyptian State Railway con- 
tract for 126,000 tons, Monmouthshire coal, to be delivered at 
Alexandra, at 13s.3d. Reckoning the freight at 5s., this would 
be 83, 3d., a fairly good price. It transpired during the week that 
the two nearest tenders were those of W. Milburn and Co,, 
13s, 94d., and Watts, Williams and Co., 13s, 10d. Last year, so 
runs gossip on Cardiff Change, the contest was even closer, three 


leading firms havi uoted the same fi This lead to a 
second contest, hone yaaa secured by a Milburn and Co, 
The contract is for double screened coal. 

Patent fuel trade is moderately good, Cardiff and Swansea, 
Prices remain, 

I have repeatedly called attention in this column to the gold- 
bearing districts of North Wales, in the strong belief that there 
is a future before them, At the old Roman mine, near Dolacothy, 
fresh stamps have been placed lately. Ata district near Festiniog 
gold-bearing quartz has on found, and I see that at the Clogan 
mines, Dolgetty, much better results have been attained of late. 
In some cases it is stated as much as 14 oz. per ton, and in one 
case 16 cz. I have not seen this verified. Probably the crushings 
were exceptional. It is highly probable, asin Africa, that scientific 
strides of late in the treatment of ore may have something to do 
in bringing about larger results, One of the new methods adopted 
in Wales is deeper sinkings. 

Ynyspenllwcb Tin-plate Works, Glais, Swansea, were brought to 

the hammer this week, 

Seven men were eeverely injured at Ebbw Vale Works this week. 

They were engaged in ‘‘rabbling,” and were burnt or scalded 

badly. 

Details of the proposed purchase of the Swansea tramways by 

the Corporation are now being discussed. It isstated that electric 

motors will be used. 

Another case of Taff Vale employés’ intimidation will be brought 

on forthwith before the Magistrates. I regret to note that Mr. 

T. H, Riches, locomotive engineer, has lost his seat on the Cor- 

as and, in all probability, through the unfortunate labour 
ifficulty. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE continental iron trade is steadily improving, and satisfactory 
reports are coming in from the various districts ; an upward move 








in prices has repeatedly been noticed, and where there is no 


—_————.. 
LF 


; at | 
perceived. A fairly hopeful tone, therefore, prevails oe ae 


actually upward tendency, considerable firmness is 


In Silesia both raw and finished iron are in very good 
comparatively satisfactory prices have been reatbeed. A doe 
improvement is experien in the inquiry for wire and 
while structural iron shows a falling off in demand, 

Fairly good accounts have been received from the Austro. 
Hungarian iron market. For girders and structural iron the 
demand is as good as it can be at this time of the year, whilo bars 
remain in somewhat limited request. Pig iron is quiet, but the 
works are on the whole in pretty regular employment. Official 
quotations, free Vienna, are for common forge pig, 46 to 4741, 

rey pig, 48 to 51fl ; Bessemer, 48 to 51fl.; ingots, 78 to 854: 

tyvion bare, 105 to 112f.; girders, 106 to 1108; boiler plates, 166 
to 165fl.; steel plates, 140f1.; tank plates, 130f., all per ton, 

Only a poor business is done on the French iron market. There 
are more offers than inquiries and a decreasing tendency is conse. 
quently noticeable in prices. Pig iron is very flat, and malleable 
iron has also been but moderately inquired for, Especially in the 
Department Nord the situation of the ironmasters has become ve 
unsatisfactory, the competition of the works in the east and centre 
forcing them to reduce their prices as much as possible, In Paris 
girders may be bought at 140f. p.t., while bars are offered at 130f, 
p-t. In the Ardennes the iron foundries have been satisfactorily 
employed up to date ; the wagon shops, on the other hand, are 
rather hard up for new work, and a number of men have been 
dismissed lately. 

The Belgian iron business has favourably cont during the 
past week, and prices show much firmness, both for inland and 
abroad. Pig iron is in specially good request, 40f. p.t. being 
generally paid where heavy orders are concerned. There have 
been some heavy contracts placed recently, and the latest tender. 
ings have yielded favourable results, 

he Belgian coal market is in much the same condition as before, 
Engine classes of fuel are firm in price ; the demand for house coal 
is flat, and quotations rather fluctuating. In the Levant du Fienu 
collieries 500 men came out on strike, the question being one of 
wages, 

Firmness in quotations, and a brisk activity at the majority of 
the works, are the principal features of the Rhenish-Westphalian 
iron market. The confident tone formerly noticeable has further 
increased, and as the orders booked are pretty numerous and some 
of them rather large, the works will have plenty of employment, 
and prospects may be considered altogether eatisfactory. Con- 
cerning the different sorts of iron, nothing can be added to what 
has been said in the report of last week. On the whole, demand 
and prices for pig iron are showing rather animprovement. In the 
malleable iron industry a good inquiry is coming in for nearly all 
sorts. The bar trade has again been brisk; hoops meet with 
good request, and so do plates generally. As for sheets, the mills 
have not been so well employed for years, and the advanced quo- 
tations are willingly paid. Large quantities of drawn wire and 
wire nails have been thrown on the market lately, and the prices 
realised are, on the whole, remunerative. 


tubes, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a good attendance on ’Change to-day. Steam and 
house coal were in good request. A fair demand for tin-plates 
one. The manufactured iron and steel trades were brisk, 

e coal shipments for the week amounted to practically 70,000 
tons. The shipments for the last few days have been materially 
interfered with, owing to the severe weather preventing the 
arrival of tonnage due here. The Skerryvore and Lovestakken 
are stemmed to take away about 5000 tons of coal each. Two 
more cargoes of manganese ore are on passage from Poti. 

The Egyptian State Railways next year’s contract for 120,000 
tons of best Monmouthshire coal has been secured by Messrs, 
Pyman, Watson and Co., for Newport loading. 

The Hornby Grange cleared during the week with a general 
cargo for Buenos Ayres, and the Urmston Grange for Melbourne 
and Sydney. 

Great activity continues in the ship repairing trade. The Com- 
mercial Dry Dock has been occupied by the Blodwen, the Union 
Dry Dock by the Florence, and Mordey, Carney and Co,’s dry 
docks with the Jeanara, Collivaud, and Scott Harley, the Cassia is 
alongside undergoing extensive engine repairs, and the 4s. 
Ethelaida is waiting her turn to be docked. The s.s, Jcanara is 
the largest vessel ever docked by Mordey, Carney and Co, 

Prices ruling on ’Change to-day were as follows :—Coal: Best 
steam, 83. 6d. to 8s, 9d.; seconds, 7s, 9d. to 83,; best house coal, 
103, 6d.; dock screenings, 5s,; colliery small, 4s, 6d.; smith’s coal, 
6s, 6d. Patent fuel, 10s. 6d. Pig iron: Scotch warrants, 46s, 54d.; 
hematite warrants, 47s. 24d. f.o,b. Cumberland ; Middlesbrough, 
No, 3, 37s. 8d. prompt ; Middlesbrough hematite, 45s. Iron ore: 
Rubio, ils. 9d. to 12s,; Tafna, 11s. 3d. Steel: Rails, heavy 
sections, £4 10s.; light ditto, £5. Tin-plate bars, £4 5s, to 
£4 7s, 6d.; Siemens tin-plate bars, best, £4 7s, 6d, to £4 10s., all 
delivered in the district, cash less 24 per cent. Tin-plates: 
Bessemer steel coke, 103.; Siemens coke finish, 102. 3d, Ternes 
per double box, 28 by 20c., 20s, to 223. Pitwood, 163. 6d, London 
Exchange telegram: Copper, £44 10s.; Straits tin, £65 7s, 6d. 
Freights steady. 


THE 








THE PROPELLING MACHINERY OF THE NEW CRUISER ANDROMEDA, 
—We learn that the contract for the propelling machinery of the 
Andromeda, cruiser, to be built at Pembroke Dockyard, has been 
given to Messrs. R, and W. Hawthorn, Leslie, and Co,, of New- 
castle-on-Tyne, The engines are to be of 16,500 indicated horse- 

wer, supplied with steam of 3001b. pressure per square inch by 
Belleville water-tube boilers, which boilers are to be made at the 
works of Messrs, R. and W. Hawthorn, Leslie, and Co, 


THE BRISTOL ASSOCIATION OF ENGINEERS.—The inaugural meet, 
ing of the above Association was held at the Queen’s Hotel- 
Clifton, A large number of members and guests were present, 
The President—Dr, J. Ryan—was in the chair, supported by the 
Vice-president—Mr, John M. McCurrich. Dr. Ryan then briefly 
introduced Mr. H. W. Pearson, M. Inst, C.E., M.I.M.E., engineer 
to the Bristol Waterworks Company, who read his paper upon 
“‘ The Creation and Development of the Steam Engine.” A vote 
of thanks having been proposed to Dr. Pearson for his excellent 
and interesting paper, and to Dr. Ryan for having presided, the 
same was carried with acclamation, and the proceedings brought 
to a close, 

City or Lonpon CoLLece Science Society. — On_ the 
30th October, at the first meeting for the session, Professor Henry 
Adams, M.I.C.E., one of the vice-presidents, read a paper on ‘' The 
Force of the Wind.” After reviewing a number of the recorded 
experiments on wind pressure, he tabulated the results upon a 
common basis to show that within certain limits the intensity of 
the pressure increased with the area of the receiving surface, but 
over large areas the maximum was not reached in practice owing 
to the wind moving in concentrated gusts. An account was given 
of the pressure said to have been reached in various historica 
gales, and extracts from various standard works as to the proper 
pressure to be estimated for in designing structures, In conclu- 
sion, he suggested that although 561b. per square foot might be 
looked upon as the standard, this should be modified according to 
the circumstances of the case, viz , with the height from the ground 
level, the unsupported width and the angle of incidence. The 
pressures according to the tables submitted varied from 16 1b. at 
ground level to 80 lb, at a height of 200ft., and in the latter case 
from 80 1b. at a width of 10ft. to 40 1b. at a width of 1000ft., while 





the multiplier for angle varied from °45 at 5deg. to 1°00 at 60 to 
90 deg. 
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AMERICAN NOTES. 

(From our own Correspondent.) 

Naw be pene pt or et, 

cline in iron and steel quotations has 
ee temporarily at least. Production 
js increasing. Mills and farnaces are sold away 
head, and prospects are more favourable for an 
advance than a decline, Bessemer pig and steel 
billets are firm, but there is very little to be had. 
Reports from all iron and steel centres east, west, 
and south, betoken’great activity. Lake ores are 
high, and great developments are now being made 
to increase the supply for 1896, More remote 
deposits are being prospected. Lake freights are 
high, Large contracts are in the way of being 
made for next year, Steel billets are hard to 
contract for. Bayers want to purchase on a basis 
of 20dols, at Pittsburgh. Railroad requirements 
are urgent, but not imperative. Orders for several 
thousand cars were placed last week, Locomotives, 
wheels, axles, plates, flanges, shapes, and other 
material are wanted this week, and high figures 
are quoted. It is generally pane that a great 
deal of business is being held back until means 
accumulate. It appears that the requirements of 
many large consuming interests will be presented 
at about the same time this winter. Enormous 
as the production is, it does not seem probable 
that the supply will overtake the demand after 
the railroads commence buying. They need so 
much, and so much new mileage is to be built, 
that the iron industry will be pressed severely to 
meet requirements, The best feature of this 
expansion will be that all, or nearly all, of the 
work will be done on money earned in carrying 
freight and passengers. 


LAUNCHES AND TRIAL TRIPS. 


On the 4th inst. Messrs. Ropner and Son, of 
Stockton, launched a steel screw steamer of the 
following dimensions, viz :—Length between per- 
pendiculars, 300ft.; breadth, 43ft.; moulded 
depth, 19ft, 8in.; which they have built for 
Messrs. Webster and Barraclough, West Hartle- 
pool The steamer is built off the part awning 
decked rule, with poop and raised quarter deck, 
her deadweight carrying capacity being 3700 tons 
on 184ft. The saloon and cabins for captain and 
officers are fitted in the poop, while the engineers 
are accommodated amidship. She is built on the 
web frame principle, leaving the holds entirely 
clear for cargo, and carries her water ballast 
in a cellular bottom and in the after peak, Al! 
labour-saving appliances are fitted for the econo- 
mical working of the steamer, and also for the 
expeditions loading and unloading of cargoes, 
She has steam stee: r amidships and screw 
gear aft, four powerful steam winches, a large 
multitubular donkey boiler, direct steam windlass, 
stockless anchors, &c. The engines will work up 
to about 1000 effective horse-power, and are by 
Messrs, Blair and Co., having cylinders 22sin., 
364in., 60in., by 39in, stroke, steam being sup- 
plied by two large steel boilers working at 160 lb, 

ressure, The steamer was named the Wolviston 
y Miss Mary Webster, of Wolviston Hall, 

On Monday, November 4th, Messrs. Furness, 
Withy, and Co, launched from their shipbuilding 
yard at Hartlepool a large steel screw steamer 
built to the order of Messrs. G. Horsley and 
Son, West Hartlepool. The vessel is a substan- 
tial type of a modern cargo boat, measuring over 
350ft. in lei , and built throughout of Siemens- 
Martin steel, with a deadweight of about 5400 
tons on her summer freeboard, and also large 
cubical capacity, by which she will be specially 
suitable for the conveyance of cotton, jute, timber, 
and other measurement cargoes, and is built to 
the highest class at Bureau Veritas. Every care 
has been taken in designing this vessel to ensure 
the construction being made as strong as possible 
for the heavy deadweight trade, and the internal 
arrangements are specially adapted for carrying 
large timber and other bulky cargoes, The vessel 
is built on the deep frame system with cellular 
double bottom, all fore and aft, sub-divided at 
intervals; the after peak being also available as 
a tank, @ main and fore holds are divided 
by steel water-tight bulkheads efficiently stiffened 
by an iron longitudinal division. The greater 
portion of the shell plating is in 24ft. lengths, and 
is efficiently backed up by heavy frames and 
reverse bars all fore and aft, the top sides being 
extra thick to withstand the heavy Atlantic 
trade, The bottom plating is also thicker than 
usual in the way of the ballast tanks, The 
whole of the weather decks, tank top, floor plates, 
&c., are also of extra thickness, and the hatcb- 
ways are of extra size to take in the bulkiest 
cargo, Large winches to hatches, patent steam 
steering gear amidships, with hand gear aft, 
steam windlass, large donkey boiler, and patent 
stockless anchors are fitted. The vessel will be 
rigged as a pole masted schooner, and to make 
her available for bridge and canal work the top- 
masts are telescopic, The engines and boilers 
have been constructed by Messrs. T. Richardson 
and Sons, Hartlepool, and are of massive design, 
with every provision for economical working. 
The ship and engines have been constructed 
under the supervision of Mr. T, G. Barron, on 
behalf of the owners. On leaving the ways the 
vessel was named Mobile, by Mrs. M. H. Horsley. 

















CrystaL Patace OLD StupENts’ Soctety.— 
The first annual dinner of this Society, which has 
been formed for the purpose of affording oppor- 
tunities for mutual assistance and social inter- 
course to the old students of the Crystal Palace 
School of Engineering, took place on Wednesday, 
the 30th ult., at the Holborn Restaurant, the 
president, Mr. G. M. Lawford, A.M.I.C.E., in 
the chair, Sir Robert Rawlinson, K.C.B., has 
signified his interest in the Society by consent- 
ing to become an honorary member. The toast 
of ‘* The Society,” was proposed by Mr. S, Green, 
a director of the Crystal Palace Company, at 
whose instigation the Society has been formed. 
Mr. J. W. Wilson, M.I.C.E , the principal of the 
school, was also present, and spoke in feeling 
terms of the pleasure the formation of the Society 
afforded him. Although the Society has only 
been in existence a few months, it now numbers 
over 100 members, but as some 1100 students have 

through the school, it is ho this num- 


r will soon an Sa The secre- 
taries are Mr, H, C, Rose, and Mr, J, C, Lyell. 





THE PATENT JOURNAL. 
Condensed from he Oficial Journal of 
a 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated"” the 
name and address of the communicating party are 
printed in italics. 


24th October, 1895. 


19,984. Nove. Form of Enrertatnment, R. W. Paul, 
London, 

19 985. Diaries, W. Webber, Plymouth. 

19.986. Pocket BaGaietLe Boarp, M. M. Collins, 
London. 

19,987. IncreasinG the Power of Lamps, T. J. Kelly, 
Wexford. 

19,988. BicycLe Seat, F. D. Stones and W. Horabip, 
Jrewe. 

19,989. WatcHMAN’s RecorpeEr, J. W. Fletcher, Stock- 


port. 

19 990. ParLour FootpaLt Games, H. W. Cartwright, 
Brighton. 

19,991. Broycve Tire, J. Brebner, London. 

19,992. Layinc Evecrric Cabie for Tramways, U. 
Barlow, Glasgow. 

19,993. MeasurinG the Backs of Horses for SADDLEs, 
T. U. Clarke, Leamington. 

19,994. AuToMaTic VENT-PEG for Casks, J. Harrison, 


Leeds. 

19,995. Hanorno-up Articias of ApparReL, J. A. 
Whitby, Liverpool. 

19,996. PNgzumatic Tings, J. W. Cross, Birmingham. 

19,997. Topacco Pips, F. Miotto, Nottingham. 

19,998. Frrtines for the Licutine of BittiaRp TaBLEs, 
J. Westmorland, Liverpool. 

19,999. “Cameras,” R. Walker and W. Wallace, 

gow. 

29,000. ConvERTIBLE or REVERSIBLE Desks, T. Blacker, 
Huddersfield. 

20,001. VeLocipepes, W. Calcott and J. Calcott, 
Leicester. 

20,002. Boor Trees, T. M. Creese and J. W. Curtis, 
Leicester. 

20,003. Propucine Sorr Soap, E. J. T. Digby, Bir- 
mingham. 

20,004. Mup-ocuarps for Roap Veuicuzs, J. Whitehead, 
Birmingham. 

20,005. ANimaL Snogs, E. R. Rogers and J. Walker, 
Birmingham. 

20,006. Spiittina and Cuttinc Macuinery, L. Sgal, 
Liverpool. 

20 007. Stoprerinc Borries and other RECEPTACLES, 
D. Wood, jun., Sheffield. 

20,008. Frexiscte Brake for Pysumatic Tirgs, A. C. 
Child, New Brompton. 


20.009. CompEensaTING Batance CLamp, R. Evans, 
Northumberland. 
ag ms CoRRESPONDENCE, F. 8. D. Scott, 
ndon. 


20,011. Oit Lamps, E. Vaudrey, Manchester. 

20,012. Boxes Maps of Carppoarp, J. EB. Thornton, 
Altrincham. 

20,013. Fastenincs for Buttons, J. C. Watt or Spankie, 
Dundee. 

20,014. Vatves for PNeumatic Tires, J. Stradling, 
Newbury. 

20,015. Winpow Sas Fasteners, R. Cunliffe, Man- 
chester. 

20,016. Carpet Fasteners, R. Brown, Glasgow. 

20,017. PNeumatic Suprty, J. Turner, Hornchurch, 


Essex. 

20,018. Gas Merers, J. Hawkyard and J. Braddock, 
Manchester. 

20,019. Fasrics, J. W. Scott and C. Marshall, Man- 
chester. 

20,020. VENETIAN Buiinps, 8. Flood, Crediton. 

20,021. Snow Skates, 8. A. Smith, Salisbury. 

20,022. Warcnes, R. Thorneloe, Coventry. 

20,023. Suvkine and Brickinoe Pits, W. Lloyd, near 


igan. 

20,024. Music and Book Lear Turner, J. R. Evans, 
Dublin. 

20,025. Fixune Rop Enps, F. R. Baker, Birmiugham 

— MeraLuic Bspsteaps, F. R. Baker, Birming- 
1am. 

20,027. Winpow Sasues and Frames, E, G. Kendall, 
Birmingham. 

20,028. Brusnes for Dynamos, F. J. and R. Chaplin, 
Birmingham. 

20,029. Macuine for Reteasinc Tuses, R. Wootton, 
Birmingham. 

20,030. Urimisation of Gases, Grease, &. G. W. Smith, 
London. 

20,031. Scissors, A. J. Seabourne and A. M. Lee, 
London. 

20,032. WareLwaicuts’ PLatroras, F. Kessell and G. 
R. Phipps, London. 

20,033. Gearino of Latues, A. Tingle, Herts. 

20,034. Lock Nut, J. Carroll. —(£. Larcomb and H. 8. 
Fitzherbert, New Zealand.) 


20,035. CycLe Cranks and Pepats, T. 8. James, 
London. 

20,036. Pitrman’s Service Boot, G. W. Pittman, 
Bristol. 


20,037. Botties, G. H. Durrant, London. 

20,038. Letter Boxes, J. Smith aud W. Hutchinson, 
London. 

iy, 2 gaa for Pote Straps, &c., A. Wood, 

mdon. 

20,040. Mattresses and Bepsteaps, M. A. Watson, 
London. 

20,041. A New Face Lotion, W. H. Hepworth, West- 
minster. 

20,042. Laney Houpers, J. Lipschitz, London, 

20,043. Vatves, J. D. Churchill, London. 

20,044. MULTIPLE CYLINDER Enoinags, J. D. Churchill, 
London, 

20,045. Winp and Dust Exciuper, W. H. Kewer, 
London. 

20,046 Pneumatic Tikes for WHee.s, T. 0. Dennison, 
London, 

£0,047. Etectric Lamps, The Edison and Swan United 
Electric Light Co., and A. Woodley, London. 

20,048. Pumpine Apparatus, F, E. Elmore, Knostrop, 


Leeds. 

20,049. Apparatus for Botriine Sritt Liquips, E. 
Sloper, London. 

20,050. Rotary Motion, C. A. Jensen.—(C. Steckham 
and F. Beige, Germany.) 

20,051. Process for the AnaLysis of Butter, E. Jahr, 


London. 

20,052. Ovens, &c., J. Birchall and J. Astley, Man- 
chester. 

20,053. Drarnace Grips, G. A. Dickson, Liverpool. 

20,054. Looms for Weavina, J. Bate, Manchester. 

20,055. Governors fcr MARINE Enoines, C, E. Thomp- 
son, Liverpool. 

20,056. ApsusTaBLE Mirrors, W. Hill, Manchester. 

20,057. Twiners, J. T. Tetlow and W. Stevens, Man- 
chester. 

20,058. Casement Stay and Fastener, H. G. Cameron, 
London. 

20,059. Automatic Doors, A. C. Moffat, Westminster. 

20,060. Fasreninos, D. E. Hipwell, London. 

20,061. Errerescent Powper, M. Hveniger, London. 

20,062, A New Cycue Pepa, T. Shepherd, London. 

20,063. Wrencugs, T. Shepherd, London. 

20,064, Fasrenrnes, D. E. Hipwell, London. 

20,065. Canpinc Macurngs, A. Vinchon, London. 

20,066. Dieaina Poratogs, J. E. Ransome and J. A. 
Lewis, London. 

20,067. Cuains, &c., W. H. Palmer and W. Gibson, 
London. 

20,068. Fasteninas, D, E. Hipwell, London. 

20,069. Ornank Gear of Cycyes, W. S. Simpson, 
London. 

20,070. Deporisers, G. C. Marks, London. 

20,071. Exzcrric Raitways, A. Philippi, London. 

20, wd Propucina AcETVLENE Gas, ©. G. Luis, 

mdon, 





% 
20,073. Paopuction of Sueets of Metat, 8. O. Cowper- 
les, London. 
20,074. Opsratinc Pumps, ©. P. Holst, 
mdon. 
20,075. Propuction of Biocxs of Ice, H. V. Weyde, 


ndon, 
20,076. Fasteninas. E. J. Nowell and G. Ashley, 
London. 


Gzoon, 


20,077. AtrtacHinc Hanpues, E. J. Nowell and G. 
Ashley, London. 

20,078. Pweumatic Hammers, J. Béché, jun., London, 

20,079. Apparatus for Makina Carp CLOTHING, A. 
Kern, London. 

20,080. Cargo TransrerERs, H. H. Leigh —(A. 
Anderson, East Indies.) 

20,081. Automatic CoLp Water A.arm, C. J. Hop- 
wood, London, 

25th October, 1895. 
20,032. Cycte Sappies, H. Skerrett.—(/. B. Brooks, 


‘rance.) 
20,088. Mincina Kwives and the like, G. E. Winter, 


mdon. 

20,084. Toys, J. Walker, Birmingham. 

20,085. Games, J. Walker, Birmingham. 

20,086. Inpicators for Mepicine Borrues, J. Walker, 

irmingham. 

20,087. Stoprers for To1Ler Borrixs, W. Pearce, Bir- 
mingham. 

—— Raitway Foo Sienats, F. A. Ludlow, Birming- 


m. 

20,089. Botts or Fastenines for Doors, P. Daw, 
Birmingham. 

20,090. Spanners, T. Maddock and J. Falconbridge, 
Bristol. 

20,091. Apparatus for Ratsinc Fivuips, F. M. Grum- 
bacher, Berlin. 

20,092. Borine Toots, R. W. James.—(H. G. Fowler 
and W. H. Hill, United States.) 

20,093. ScarF or Neckt1z Retainers, T. Morton, Bir- 
mingham. 

20,094. CoLLapsiBLE Screwino Tarps, J. H. Palmer, 
Birmingham. 

Recepractes for Beppinc, H. Schwantag, 
Berlin. 

20,096. CenTrirucAL Reoutator, E. Mertz, Glasgow. 

20,097. Sasa Bar for Hoipine Grass, 8. and E, Faw- 
throp, Halifax. 

20,098. Rai Joint, W. Watson, Leeds. 

20,099. Cast Meta Cusp Fenpver, W. P. Eglin, 


Halifax. 
= Water-cLosets, J. J. Green and W. Oates, 
fa: 


yf x. 

20,101. Rattway Roiiine Srockx, F. Gandy, Man- 
chester. 

20,102. Frap Vatves or Sxuices, 8S. H, and M. J. 
Adams, York. 

20,103. Coan Box and Mantetriece, E. E. Wood, 


mdon. 
20,104. MiLiTaRy SKETCHING INSTRUMENT, H. P. Treeby, 


mdon. 

20,105. Curtain Suspenper, F. W. and A. A. Brooks, 
Newport, Mon. 

20,106. Huttinc Macuines, H. T. C. Kraus, London. 

20,107. Extractina Oit from Sexp, H. T. C. Kraus, 


mdon. 
20,108. Driving Gear, L. Callender and A. E. Ragg, 
Jersey. 
20,109. MaGazine Rirxgs, D. Fraser, Glasgow. 
20,110. Friction CiurcHes, J. Renton and Dickson 
and Mann, Ld., Glasgow. 
20,111. Borinc or Dritiine Apparatus, J. M. Ross, 


Glasgow. 
20,112. Pixz Fapric Mawnuracrvre, R. N. W. Smith, 


ow. 

20,113. Lockine Doors, J. Whitelaw, A. Taylor, and 
H. P. Anderson, Glasgow. 

20,114. Process for ENGRAVING on Copper, A. Roland, 
London. 

20,115. INDIA-RUBBER THIMBLE Eraser, G. W. Lunn, 
Oldham 


20,116. The Weppino Rino Puzz.ez, G. G. Mander, Bir- 
in; 


m . 

20,117 STorPINo VisraTion in Lamps, T. Young and 
J. Guthrie, Glasgow. 

20,118. Fasrin Burron AttacuMENT, R. O. Rowland, 
London. 

20,119. Pavements, T. Hyatt, London. 

20,120. Burners for PerRoLeuM Stoves, O. E. Wollert, 
London. 

20,121. Aim Pump, C. Courtney, London. 

20,122. InstRUMENT for MEASURING ANGLES, J. F. Stuart, 
London. 

£0,123. Tannino, M. Lewin, London. 

20,124. PickLe Fork, C. F. Wilmot, London. 

20,125. APPLIANCEs for CLEANSING Razors, H. E. Hunt, 
London. 

20,126. Rotary Morors, C. F. de Kierzkowski-Steuart, 
London. 

20,127. Apparatus for Maxine Tues, F. E. Elmore, 

mdon. 

20,128. InstrRuMENTS for CasTRATING PuRPosEs, J. 
Arnold, London. 

20,129. Apparatus for Dryina Macaroni, G. Falchi, 


London, 
20,180. PREPARATION or TREATMENT of Beer, R. Free, 
mdon. 
20,181. StoracE Batrery Puates, P. Opitz and W. 
Petschel, London. 
20,132. GENERATING STEAM, J. H. Dunn and J. Parsons, 
mdon. 
20,183. ExtrncuisHine Oi. Lamps, H. Walker, Bir- 
ming . 
20,134. BRAKE for PuLLey and Rope Tack.e, H. Mork, 
London. 
20,135. BEVELLING ATTACHMENT for RouTER MACHINES, 
A. W. Kettle, London. 
20,136. OreRATING SiGNaLs, F. Moore and T. Ellis, 
London. 
20,137. Saretry Tap, T. Skurray, London. 
20,188. Preparation of Tega, &c., C. J. Gerry, Liver- 


pool. 
— Device for Usras a Toy, J. 8S. Beggs, Liver- 


poo 

20,140. Spinnina Macuines, A. E. Grysez, Liverpool. 

20,141. PrevENTING the Capsizine of Boats, O. Kuehl, 
London. 

20,142. Steam Generators, H. A. House, sen., 

ndon. 

20,143. RooriNne Tixes, J. Anderson, London. 

20,144. Cuxtivators, J. E. Ransome and F. W. 
Garrard, London. 

20,145. INvLATABLE TrrEs for WHEELS, H. A. Fleuss, 


London. 

20,146. CycLe Tires, T. M. Favel and G. B. Wilcock- 
son, London. 

20,147. Pipzs, G. C. Schnitzer, jun., London. 

20,148. Car Fenpers, R. B: London. 

20,149. Erasers, F. C. Zinke, London. 

20,150. PrepaRaTiIon of Foop, I. A. Timmis, West- 
minster. 

20,151. Fireproor Frioors, A. G. Wright, West- 


minster. 

20,152. Gas Suppty Tunes for Gas Fires, R. M. King, 
mdon. 

20,158. Process for Dygemnc Yarn, T. F. Hassler, 


ndon, 

20,154 Steeve Expanper for Lapis’ Jackets, N. E. 
Stickland, London. 

20,155. Fincer Rina Protector, W. J. Carrol and J. 
E. Seary, London. 

20,156. Sprrroons, E. Moon, London. 

20,157. A New Piate Powper, M. Karo, London. 

20,158. Sicuts for Fire-arms, W. C. E. Serjeant, 
London. 

20,159. Prosectites, W. C. E. Serjeant, London. 

20,160. Coats, H. Corlett, London. 

20,161. RarLway Barrigrs, P, Ruppert and A. Silber- 


mann, London. 
20,162. Trres for Cycxes, T. C. J. Thomas, London. 
20,163. Turnina and Screwine Macuines, W. W. 


Hulse, London. 
Cowper-Coles, M. Ulco, W. M. 


20,164. Merat, 8. 0. 
Guthrie, and 0. R. G. Smythe, London. 





20,165. Frames for Cycixs, C. F. Pichard, Londen. 
20,166. CONCENTRATING CRUSHED Ore, W. H. Cuwird 


London. 
20,167. Portraits, W. Davey.—(F. Davey, United 
States 
20,168. Sus3tituTe for Horse Harr Cxorn, L. Mu k, 
on. 
20,169. ReversipLe Screw Prope vers, F, R. Brown, 
ndon. 
20,170. Wispow Sasues, T. Jones and A. C. Houston, 


ndon. 
20,171. Mernop of Apvertisinc, F. W. Smith, 
ndon. 


26th October, 1895. 


20,172. Cycie Braxss, W. G. Dunn, London. 
20,173. AcTuaTiInc Wixpow Sasues, R. Holt, Scuth- 
rt. 


po 
20,174. Brakes for Bicyciss, &., T. Rutley, London. 
20,175. DiscHarceE of Liquip, 8. H. and M.jJ. Adams, 


k. 

— Apparatus for Bortine Beer, W. T. Rimsicn, 
ndon. 

20,177. TaimBuzs, C. E. Iles, Birmingham. 

20,178. CLotHes Psa, T. Barter, Ross. 

20,179. Hain - pins, F. G. Heath and F. Farr, 

Redditch. 
20,180. Dovsiine of Yarn, W. Bottomley, Man- 


chester. 

20,181. Markina Passages and Cases, J. Bé_sch, 
Liverpool. 

20,182. Borer for Greznsovuses, J. Cooper, M-n- 
chester. 

20,183. Fornitcre Castors, T. Smith, Birmingham. 

20,184. SHEET-METAL ORNAMENTS, T. Smith, Birming- 


ham. 

20,185. Azo CoLourinc-matrerRs, I. Levinstein and 
Levinstein, Ld., Manchester. 

20,186. Cotp Drawn Tunes, H. le V. Foster and A. E. 
Tucker, Birmingham. 

20,187. Screw Prope.iers for Sxips, A. Bonnotte, 
London. 

20,188. Pipe Jomt for Taps, O. Thomas and J. H. 
Dyer, Bristol. 

20,1t9. ApyustiInc Power TRANSMISSION Movers, G. 
Johnston, Glasgow. 

20,190. Means for Wasuine Sanp, Xc., J. Arxold, 
Nuneaton. 

20,191. Door Sprines, E. 
Leeds. 

20,192. Loapine and DiscHarcGine VessEts, F. 8. Fett, 


Verity and B. Barki, 


over. 

20,193. Drivinc-BeLTs, &c., W. and A. Mills, Man- 
chester. 

20,194. DravcntT PReEvENTER, J. Lewis, Walker-on- 


'yne. 
20,195. Sprrat Sprino Sree. Tire, J. A. Pettigrew, 
Oban. 


20,196. Reex Fastener, D. Cockburn, Alva, 

20,197. Coverine for Picrures, M. Winkelstréter, A. 
Leisegang, and P. Simons, Glasgow. 

20,198. CenTRE Poe for Grates, A. Chatwin, Bir- 
mingham. 

20,199. Srup for PeramButaTor Hoops, L. G. Ruesell, 
Birmingham. 

20,200. PReservinc Snape of Trousers, W. G. Biddle, 
London. 

20,201. Gearine for PropeLiinc Cycies, G. Gamb ge, 
Newcastle-on-Tyne. 

20,202. Bettinc, W. Muir, Glasgow. 

20,203. Samy Guarps and Kneg Caps, A. Parker, 


gow. 
20 204. Tite for Catcinrtna Furnace, J. Lockhart, 


gow. 

20,205. Cup, J. Rickard, London. 

20,206. Cyciinc Boot, J. Weaver, London. 

20,207. THERMO-ReEGULATOR for IxcuBatoRS, J. B. 
Everall, London. 

20,208. Gas Lamps for THeatres, &c., J. Tollerton, 
London. 
,209. HeapLock for Crcies, W. Lock, London. 

20,210. Pressinc Appliance, D. T. and H. W. Yourg, 
London. 

20,211. VeLocirepss, W. C. Herring, London. 

20,212. Vetocirepss, F. 8. Buckingham, Londen. 

20,213. Pozzuz, E. de L. Little, London. 

20,214. Gatvanic Barreriss, E. 8. B oynton, Wolver- 


mpton. 
20,215. Gatvanic Batrerizs, E. 8. Boynton, Wolver- 
hampton. 


apton. 

20,216. Gatvanic Batteries, E.8. Boynton, Wolvcr- 
hampton. 

20,217. PRevenTine Borter Incrustation, W. Shear- 
man, London, 

20,218. ArsusTABLE CrcLe Hanpie-Bar, E. P. Bott, 


London. 
20,219. HumanisED ConDENsED Miik, C. G. Mocr, 


on. 

. Apparatus for Tarrinc Catks, J. Pullar, 
London. 

20,221. CiGARETTE PrintinG Macuines, E, T. Pollard, 

ondon. 

20,222. CiGARETTE Macuines, E. T. Pollard, London. 

20.223. Sreritisinc Banpaces, W. P. Thompson.— 
(The firm of F. and C. Achenbach, Germany.) 


20,224. Breakine Stone, &c., Whitaker, Man- 
chester. 

20,225. Furnace for Maxine Gas, G. L Videau, 
Liverpool. 


20,226. REcovERING Try, W. C. Stiff and F. J. Clinch- 
Jones, London. 

20,227. Exastic Paps, W. Cole and T. A. Cole, Bir- 
mingham. 

20,228. Motive Power Cuains, W. T. Eades, Bir- 
mingham. 

20,229. Cuain Courtine, J. P. Annett, London. 

20,230. CHain GEARING, R. F. and J. A. Rimmington, 


London. 

20,231. ARMOUR-PLATE3, A. Wilson and F. Stubbs, 
London. 

20,232. Sairnt-starcuinc Macuing, A. K. Cook, 


mdon. . 
20,233. Dress SuspenperR, F. H. Foster and M. G. 
Gocher, London. 
20,234. EXPLOSIVE 
London. 
20,235. Mzasurine ALconoL, L. Gelis, London. 
20,236. Map for PLayinc Wak Game, C. G. L. Schaardt, 


Susstancs, A. Doutrelepont, 


mdon. 
20,237. Evecrric Sarety Fusr, The Edison and Swan 
United Electric Light Company and €. F. Proctor, 


mdon. 
20,238. PortaBLe Cooxine-stove, A. 8, Tomkins, 
London. 
20,239. Bicycies, D. Urquhart, London. 
20,240. Bicyctes, C; D. Abel.—(/. &. Christensen, 
Denmark.) * 
20,241. Paintine Macuings, T. Coulthard, London. 
20,242. WHEEL Tires, E.G. Wood and E. Armitage, 


mdon. 

20,2438. SusstituTe for Inp1a-RUBBER, E. Hornung, 
London. 

20,244. Borties, J. H. Watson, London. 

20,245. Heatinc, &c., Liquips, V. C. J. Ortmans, 
London. 

20,246. TREATMENT of Woot, A. de Sainte-Marie and 
A. Hoffman, London. 

20,247. Rance Inpicator for Guns, H. H. Grenfell, 


mdon. 

20,248. DIFFERENTIAL GEARING, H. Levetus and W. 
Rowbotham, London. 

20,249. Makina Inrusions of Corres, &., D. H. 
Shuttleworth-Brown, London. 

28th October, 1895. 

20,250. Pavine Biocks, W. T. Lord, London. 

20,251. Wire Devices, C. A. Day.—{ The American Wire 
Novelty Company, United States ) 

20,252. LEATHER MAND Baas, &c., R. H. Risk, Mane 
chester. 

20,253. Sxarss, J. R. Watts, Sheffield. : 

20,254. A Woot Winner, H. H. Highmore, Hampton 
Hill. 
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20,255. A Wevu Tea and Corres Cup, H. H. Highmore, 
Hampton Hill. 

20,256. CsNTRIFUGAL R. Williamson, 
Glasgow. 

20,257. ManuracturE of CycLe Cuains, W. J. Field- 
house, Birmingham. 

20,258. ADVERTIoING BiLLs, T. G. Dawson, Newcastle- 


MAcHINEs, 


on-Tyne. 

20,249. Descenpinc Bunsen Burners, G. Potter, 
London. 

20,260. Gs Heatina Stove, T. D. C, Leveritt, 


Brighton. 
20,261. Givinc Stow Morion, A. 8. and 8. Mills, Hey- 


wood. 

20,262. Paper Cups, Fiuss, &c., W. Jones, Newport. 

20,263. CanDLE MOULDING M cures, G. James, 
‘Manchester. 

Resser ConpENsERS, T. |G. Beaumont, 
Halifax. 

20,265. Beaters for Looms, L. Cohn, Berlin. 


20,265. Wasre WarTeER-cLosets, T. Atkins, Wolver- 
hampton. 
20,257. Winpow Cuganer, E. Peel, Manchester. 


20,268. A Cueck Register for Casks, A. Cotgreave, 
London. 
20,269. A Water F.iussine Cistern, J. C. Johnson, 
mdvun. 
20,270. Ice Ruvks, D. Neale, London. 
20,271. Losaricators, T. Joyce, London. 
20272. Winpow Buxp Rouugrs, &c, A. J. Day, 


ondon. 

20,273. Baaxkes for Cycizs, J. McBurney.—(R. &. 
Rg Canada.) 

274, Cycuzs, G. L. Morris, London. 

30, 275. Crores, G. L. Morris, London. 

20,276, WATER-CLOSET Sears, J. Barnard and W. J. 8. 
McCleary, Herts. 

20,277. Construction of Trousers, M. 8. Foster, 
London. 

20,278. Trp Curs, H. J. and A. R. Millward, W. and 
E. Holland, Birmingham. 

20,279. PNEUMATIC Tings, The Hon. F. D. Leigh, 
London. 

20,280. Bonsins, &., V. F. Wood and W. Brettle, 
London. 

20 281. Crcar Currers, L. Ormanni, London. 

20,282. Garnmevr Supporters, E 8. Smith, London. 

20,283. IncanpgscentT Gas Burners, B. Chambard, 
‘London. 

20,284. Dressinc Moustacues, E. A. Goddin and J. 
Armstrong, London. 

20,285. The “‘SanspaRgiL” Turk’s Heap Fenporr, J. 
Springett, London. 

20,286. AppaRaTus for WINDING THREAD, A. G. Brookes. 
The Morse Machine Company, United States.) 
20,287. Pistons, J. Batty, Lo 
20,288. Rartways, W. 8. Hi 
20,289. Pepa Grips, M. Matthews. and A. Jardine, 


don. 
ms Tinks for Cycies, F. Sulley and A. Farmer, 


mdon. 

20,291. Srzsrmvc Gear, F. Clennell and D. Levack, 
London. 

20 292. Distittinc Apparatus, 8. S. Bromhead.—(C. 
Dicker, Belgium ) 

= 293. Matcu-Box Cover, P. Mayer, London. 
20,294. Arracument for Looms, J. Langenfeld and F. 
Ciisters, London. 

20,295 PRINTING Rotiers, O. Loosen and J. H. 
Jiilicher, London. 

20,296. StarTinG Gear, W. P. Thompson.—(J. Dulait, 
Belgium.) 

20,297. Motor, A. N. Poe, jun., London. 

20,238. ToRBINEs, J. ‘Swallow, Liverpool. 

20,299. AUTOMATICALLY GIviNe Towe.s, B. Cohen, 
London. 

20,300. EveLeTrinc Macuines, C, Litchfield, London: 

, MacuineE for ULEanine Cuimvyeys, D. Walker, 

ndon. 
20 302. Dreparine, A. F, Fowler, London. 
20,303. Bongs and Minera Psospuates, R. Sileock, 


ndon. 
_ eS Gypsum Rock, G. W. Parker, 
n. 


20,304. 
London. 

=, Mixine Gases in Gas, &c., Encuvzs, T. Kane, 

mdon. 

20 306. Execrric Power SrTorace 
Langelaan, Barmen, Germany. 

20 307. Detonating Foo Sicnauts for Rarways, A. 
Pain, London. 

20,308. Lockine Cycues, C. F. A. H. and B. L. Bagot, 
London. 

20,309. KircHEN RANGEs, rr Masbro’ Foundry Com- 
pany, A. Habershon, and J. Moore, London. 

20,310. FRAME Bevex and Camp, C. U. Fisher.—(S. 
Brown, Australia 

20.311. Warger Trap for Ain Compressors, P. Brother- 
hood, London. 

20 312. IncrEasiING ComBusTion in Furnaces, C. V. 
Potter, London. 

20,313. Maxine Dyesturrs, O. Imray.—(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

20,314. FLOATING Garments, T. Merrikin.—(WV. £. 
‘Merrikin, Australia.) 

20,315. Device for Conrinixo the Harr, G. Ashley, 


BAtTrerigs, J. 


ndon. 
20,316. Propucine Specracutark Errects, L. J. J. A. 
udesone, London. 
20,317. Harnessinc Horses, E. Wulff and A. Vaé:dr- 
helyi, London. 
20 318. LrnoryPe “TSK The Linotype Company, 
C. L. Irelarid, and F. J. Wich, London. 
20.319. COMPANION SCREEN and Room Tipy, A. E. 
Walker, London. 
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20,320. Cycte Gearinc, H. W. Hawkins, London. 


20:321. Pseumatic CycLe Cusuions, 8. Farnsworth, 
Derby. 
pee a Sewer Manuoie Covers, M. 


arthing. 
Ns i Wonxine Typewriter Keys, R. J. W. Down, 


20, ry2 at popes for CycLe Frames, A. Farnell, Bradford. 

20,325. TyPewRITER, R. J. W. Down, Bristol. 

20, '326. Pume Cup for Cycie Too. Bags, F. Hough, 
Southport. 

20,327. Liquip Heaters, M. G. Wilder, London. 

20,328. PRorecTine STERILISED Liquips, F. T. Bond, 
Gloucester, 

20, ve DovucH MBasuRING eeeane, J. M. Ralston 
and D. E. Thompson, Glasgo 

20,330. Securine Puscnare — to Rims, E. Hol- 
royd, Bradford. 

20,331. Winpow Sasu Framazs, D. Keith, Glasgow. 

20 332 Mops, P. J. Grace, London. 

20,333, REVOLVING Harr Brusz, J. W. Stevenson, 
London. 

20 834. New Game or Przzvz, J. Chalmers, Campbel- 
town, N.B. 

20,335. Evecrric Arc Lamps, P. Collinson, Bradford. 

20 336. Brakes for PNgeumaTic- TIRED WHEELS, T. 
Terrell, Birmiugham. 

20,337. Watcu Goan. T. B. Wilcox, Manchester. 

20,338. Portizere Rops, J. Whitfield, Birmingham. 

20,339. Macutnery for Twistinc Ropzs, R. H. Att- 
water, Preston. 

20,340. RecepTac.es for DELivERING C1GaRs, J. Gordon 
and H. Matz. Manchester. 

20,341. Manuracture of Biscuits, H. Brun, Man- 
chester 

20,342 CoaTiInec Metat Sueets, R. Maclaran, D. 
Hughes, and W. Davies, Llanelly. 

20, — = Cups for Cycie Pepats, A. H. Furneaux, 


20,344. a PERAMBULATOR, R. R. Thom, Kil- 

marnock. 

20,345. GaaTinc APPARATUS APPLIANCES, 8, Fossati, 
mn: 

20,346. SHUTTLE Guarps of Looms, F. Baynes, 


Boxes of Looms, G. Mitchell, 


20,347. SHUTTLE 
Halifax. 





20,348. Tires, T. Birch, Leeds. 
20,349. Drint Stanp, J. Wilby, Elland. 
20,350. — or other Garment, J. Hall and A, Nichol- 
son, Lee 
20,351. Door Lock, C. J. Newman and J. C. Todd, 
Sout 


ogee of Frozen Meat, J. A. Linley, 


ndon. 
Ss Props.uers, O. Pagin, J. K Bougher, and H. 
mdon, 
20,354. ca Deabent and Arr Exciuper, J. A. Hope, 
Ww haven. 


20,355, TrEatine Sewaceg, G. C. Kinloch, C. Heap, and 
J. H. Butterworth, Rochdale. 

20,356. Rotter Winpow Buinps, D. France, Man- 
chester, 

20,357. Brake, G. 8. Gulston and J. and A. Stephens, 
Pembroke, 


20,358. Correcting Nasat Derormity, L. Ray, 
Live 

20,359. ConstRucTING Brakes for Cycuas, A. Farnell, 
Keighley 

20,360. a Xy.onits, F, Hancock and F. L. 
ur heftiel 


20,861. Hanpuxs for Cuisets, &c, C. W. Clark, Bir- 


20,362. Game, W. Bruce, Glasgow. 

20, 363. SPRING ae for Rarpway Carriacgs, J. G. 
irw: in, Gk 

20,364. CARPETS, Ww. H. lIaslee.—(The Singer Manutac- 
turing Company, United States.) 

20,365. CARPET-SEWiNG Macuinas, W. H. Inslee.—{ The 
Singer Manufacturing Company United States.) 

20,366. Sewacr PrecipitaTion, G. C. Purvis, Glasgow. 

20,367. Dryina Foor for Bricks, &c., G. L. Allen, 


Glasgow. 

20,368. UmpretiLa Rack for Rartway Carriaces, W. 
6. Muirhead, G iW. 

20,3869. acces Sanp Distrisutor, J. Fulton, 


20,370. Punraurses of Poisonous Gases, W. H. Simp- 
son, London.’ 

20,371. New CycLomerer, H. Martin and H. Howse, 
London. 

os —~ apalameaaa for Hotpine Sanp, J. A. Rigby, 

ndon. 

20,373. Sewinc Macuines, A. D. Smith, London. 

20,374. Prue for Topacco Pirss, F. J. Upton, London. 

20,375. Prsumatic Tires to Paevent PuncTuRgs, M. 
J. Alexander, London. 

20,376. Dist1LLation of ARomaTic WaTERs, P. Auchin- 
achie, London. 

20,877. Manuracturninc MeErauiic Fivoripes, W. 
Mills, London. 

20,378. a Tires for Cycixzs, E, Challinor, 


20,379. Tanecaeene the Levet of Water, G. Stevens, 
London, 

20,380. SmoKELEss Exp.osive for Guns, T. Hawkins, 
London. 

20,381. ELevatinec and Discuarcina AsHes, V. B. 
Baron, London. 

20, wee ne Bunsen Buryers, G. Potter, 


20,383. oa EXTINGUISHER and ALARM, C. L. Porter, 
London. 

20,384. Hook for Saarrs of Vexnicies, J. Houghton, 
London. 

20,385. Musica, Instruments, L. F. and D. P. Boyd, 
London. 

20,386. AtracHinG Bars to their Suprorts, D. Rowell, 


on. 
Fences, D. Rowell, London. 
W. Golby.—(H. R 


Dat 
20, 387. 
20,388. SELF-actor, F. Beyer, 
Germany ) 
20,389. Boren Tunes, P. Jensen.—(R. Muller, Norway.) 
20,390. Snap Hooks, R. A. Breul, London. 
20,391. Aun CoMPREssors, E. Chaquette, London. 
20,392. Lames, M. Wheless, London. 
20, 303. Cuamns for Drivine Purposgs, E. W. Nicholson, 
ndon. 
20,394. AUTOMATICALLY LicHTING Gas, E. W. Nicholson, 


mdon. 

20,395. PictuRE Frame Movu.prnes, E. W. Nicholson, 
London. 

20,396. Wispow Fastener, G. C. Roberson, London. 

20,397. Cork Screws or Extractors, J. H. Fothergill, 
London. 

20,398. MECHANICALLY PROPELLED VEHICLES, A. G. 
New, London. 

20,399. MecHANICAL PropuLsion of VEHICLES, A. G. 
New, London, 

20,400. Venicies, H. Austin, London. 

20,401. Drivine Gear, H. Austin, London. 

20,402. Botters, D. R. Stettinius, London. 

20,403. Openine Cans, J. H. Hollen, London. 

20,404. Boiters, H. 8. Pell, London. 

20,405. Nats for Boots, A. F. Munro and W. 8. Cole, 
London. 

—, Vatves for FiusHinc Tanks, F. W. Foster, 

mdon, 

20,407. Pwzumatic Tires, M. L. Warson and E. F. 
Pickett, London. 

20,408. Driving Mecuanism, W. Ames and FE. W. 
Blac lackball, London. 

20,409. SEWING Macuines, G. 8. Hill, London. 

20,410. Weicuine Macaines, F. H. Richards, London. 

20,411. MECHANICALLY PRoPeLLED VEHICLES, c. Erben, 
London. 

20,412. Inonrnc Macuines, W. J. Glover, London. 

20,413. Grinpinc Macurnes, J. F, Davis, London. 

20,414. Bearinas, A. J. Boult —-(Z. J. Muller, United 


States.) 
20,415. Gymnastic APPARATUS, G. Tournier, London. 
20, 7416, Broocues, , J. Whenman, London. 
20,417. TREATMENT of UrEs, E. B. Parnell, London. 
20,418. Ratnway Cuatss, J. Crawley, London. 
20,419. ag eo Cut-orr Mecuanism, W. M. 

ndon. 

20,420. Suop WINDOW Fittines, 8. B. Porter, London. 
20,421. Stream Generators, J. v. Grubinski, Liver- 


201422. Cross BorpeR Weavinc Apparatus, 0. B. 
G , jun., J. Walls, and H. McKibbin, Man- 
chester. 


20,423. Fourwaces and Fuves, J. Donaldson and W. O. 
A. Lowe, Liverpvol. 

20,424. CasH TiLLs, J. Trantom, Liverpool. 

20,425. Rotary Steves, J. Higginbottom, Liverpool. 

20,426. Evaporators, P, C. Hewitt, London. 

20,427. Boxes, M. V. Muleur, London. 

20,428. Wire or Rop CoMPENsaToRS, L. Veron, 
London. 

20,429. BUFFERS y Draw-zars for Raitway, &c., 

VeaICcLEs, W. . Jones and E, R. Calthrop, 

London, 

20,430. Gas Propucer, A. Clouard, London. 

20,481. Szeconpary BaTreries, J. J. Rooney, London. 

20,482. Construction of CoLLAps!BLE Boxes, M. Lach- 

man, London. 

20,433. Removat of Sunt from Woot, H. £. 

J H. Wingfield, United States ) 

20.484. MEASURING as W. Thomson and N. 

Collins, Newcastle-on-T. 

20,435. Evecrric Brakes, J. *ieneietian, —(F. B. Case, 


Newton. 


United States 

20.486. Propucinc Carn Wuee.s, W. J. Taylor, 
London. 

20,437. Removat of the First Srice of Caxg, C. G. 
Burnham, London. 


20,438. Gas Cuecxs for Prevectites, H. Maxim, 
London. 

20,439. Hottow Provectites and Fuses, H. Maxim, 

ndaon. 

20,440. Manuracture of Tuses of ALUMiNium, R. I. 
Roman, London. 

gi ony Manvracture of Ozone, C. J. Yarnold, 
pat 

20, 42. Conan and Dryine Cory, L. M. fu Domenico, 

20,443. Rorary 
Lond 


Motors or Pumps, L. Poilvache, 





on. 
20,444. Sewer Gas Interceptors, J. Mitchell, London. 
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20,445. Pornt Writers, W. Wilson, London. 
20,446. | ila L. D. Brown and I, O. Faught, 


mi 
20, oe ‘Haspces for Cycizs, W. Edwards, F. Prince, 
8. Street, aud W. H. Page, London. 

20,448, Conversion of Waste Propucts, P. Cannell- 
Bunn, London. 

20,449. Castor Waeet, E. Schumacher and F, O 
Gruber, London. 

20,450. Batt Gaip Brake, J. J. Spear, Portsmouth 

20,451. Raisinc Lamps, J. Hinks and Son and H. 
Hinks, Birmingham. 

20,452. CYcLEs, 8. Tweedale and J. Clegg, Manchester. 

20,453. GeNeRATING ACETYLENE Gas, J. H. Exley, 


+b ord. 
20,454. SUPERHEATING BuNsEN Burners, G. Potter, 


London, 

20,455. Corsets, 8S. Jacobson, Manchester. 

20,456. Broncnitis Kerrie, W. Suelgrove and R. F. 
Goyne, Birmiogham. 

20,45/. 'on-cLips for PepALs, A. J. and H. Bailey, Bir- 
mingham. 

20,458. Nain Cutrina Macarngs, J. Boothman, Man- 
chester. 

20,459. Manuracture of TaBLe Forks, W. H. Furniss, 
Sheffield. 

20,460. WasHine Cauico Painters’ BLaNKerine, W. 
Hadfield, J. J. Sumner, and H. Hadfield, Man- 
chester. 

20,461. Coat Boxes, R. H. R. Graham, Bristol. 

= Meat and Foop Sares, RK. H. R. Graham, 


risto! 
20,463. Gia and Cas Harness Sappuss, W. Nicklin, 
Bi 


20,464. Picrure Watt Hook or Susrenper, W. B. 
Goode, Birmingham. 

20,465. Co1Lep Wire for Matrresses, 8, W. Johnson, 
Birming’ 

20,466. SPiNDLEs for DouBLING Corton, J. W. Bullock, 
Wigan. 

20,467. Castinc Merat in the Form of Rops, W. J. 
Warren, 

29,468. MaKING ” ACETYLENE Gas, J. E. Atkinson, 
Liverpoo 

20,469. ‘'anpem Bicyciges, G. W. and H. Panzetta, 
London, 

20,470. Lock Nut, J. Ford, Newport, Mon. 

20,471. Neckties, A. G. Walls, Glasgow. 

20,472. MacHINE fur Mixina Orgs, A. F, Wileman, 


ndon. 
20, eee Tor-cup for Pepa.s, C. Heninghem, 
ndaon 
20,474. WHEeex Manvracrore, E. Kiihne, London. 
20,475. ANNEALING METALS, F, J. and R. Chaplin, Bir- 
mingham. 
20,476. ENVELOPES, E. Grange, Manchester. 
20,477. Rotary Sream Esoines and Pumps, H. M. 
Nicholls, London. 
20,478. ORNAMENTAL Necktig ARRANGEMENT, C, J. 
m, London. 
20,479. CycLe Sappvgs, J. F. Spong, London. 
20,480. Macuinery for CurTinc Mgat, T. Williams, 
jun., London. 
20,481. Sprinnino Discs or Tops, W. Junge, London. 
20,482. Heat Non-conpuctinc Coverinos, L. 
Muller, London. 
20,483. BoieR FuRNacEs, W. G. Gregory and A. 
Pillatt, London. 
20,484. Steam GENERATORS, W. Eaves, London. 
20,485. CycLe Gear, D. K. C. Russell, Edinburgh. 
20,486. Crowsar, W. A. H. Oronhyatekha, London. 
20,487. Inpicators for Sianatuinu, E. W. Uheyney, 
London. 
20,488. The ApyusTaBLE Bracket, W. Potter, London. 


20,489. CisTeRns, T., J. W., and J. H. Claughton, 
Jondon. 
20,490. Stopping Roap Veunicies, R. J. Boyce, 
London. 


20,491. Lapigs’ GARMENTS, O. F. Viola, London. 

20,492. CycLine SkiBTs for Lapis’ Wear, O. F. Viola, 
London. 

20,493. Tings for Cycizs, A. A. Crozier, London. 

20,494. Frames of Cyciges, Duncan Suberbie and Ciec., 
London. 

20,495, Compinep Matcusox, L. H. Wahltuch, London. 

20,496. Apparatus for ENRICHING Gas, W. Irwin, Man- 
chester. 

20,497. Preventinc Suurs from Sinxina, A. C. Holz- 
apfel, London. 

20,498. Exvecraicity, C. H. and J. Taylor, London. 

20,499. KNiFg-CLEANING Macuings, U. J. Hamilton, 
London. 

20,500. CLEANING Grain, H. C. Newson and The Ceres 
Ironworks, London. 

20,501. Peat Fipres, OC, Geige, London. 

20,502. Disencacinc AppaRatTus, N. Bauer, London. 

20,508. Pepat Crank for Cycies, KE. A. Reeves, 
London, 

20,504. Printine, La Société Anonyme dite ——_ 
merie et Librairie Uentrales des de fer 
(Imprimerie Uhaix), London. 

20,505. SHUTTLE-cHeCKING AppraRatus, W. Craig and 
R. M. Burley, London. 

20,506. BitLiaRD Cuavks, E. V. OC. Cassinari, London. 

20,507. CRaNK-aAXLE Beaarinos of Cycirs, R. Hofer, 
London. 

20,508. Motors, V. A. Fynn and Easton, Anderson, 
and Goulden, London. 

20,509. ELECTRICAL DisTRIBUTION, V. A. Fynn and 
Easton, And and G mdon 

20,510. Dynamos, Vv. A. Fynn and —. Anderson, 
and Goolden, London. 

20,511. Bicycixs, 8. R. English, London. 

20,512. Vatves for PNeumatic Tires, C. F. R. A. H. 
Bago 








t, London. 

20,513. ADJUSTABLE Sranp, 8. J. Moberly, London. 

20,514. Raising and LowEeRina Winpow B.uinps, B. 
Tydeman, London. 

20,515. Drain Pirgs, J. 8. Gabriel, London. 

20,516. PaPer- my me J. W. Yerry, London. 

20,517. T-squaReEs, C. H. Biggs, London. 

— Pen and Pencit Ho.pers, B. 8. Galloway, 
London. 

20,519. Trouser Presses, L. Loehenberg and D. H. 
Morris, London. 

20,520. Pen and Pencit Cases, J. O. Smith, London, 

20,521. Tine Upsetters, U. Boulay and i Brodeur, 

London. 

20,522, Miners’ Sarety Lamps, W. Davies, London. 

20,523. Sanitary Paps, OC. Koester, London. 

20,524. InpicaTina the Revotution of a Suart, G. 

Foulkes and » London. 

20,525. PNEUMATIC Tings, T. ‘Dunn, London. 

20,526. Wasninac Macuinges, A. J. Boult. —(P. C. 

Trauthof, Germany.) 

20,527. Facinas for SPINNING Macuine Rois, F, Izard 

and D. , London. 

20,528. Lire-Buoys, L. Lambrecht, London. 

20,529. Construction of Exxecrric Raitways, M. 

Cattori, don. 

20,530. COLOURING Marrers, H. H. Lake.—(K. Ochler, 

Germany. ) 

20,531. SuBsTiruTiIon of Merattic Ratan Cane, J. 

Bousquet, Scotland. 








SELECTED AMERIOAN PATENTS. 
From the United Btates Patent Office Official Gasette, 


545,085, FiLexiece Couruime FoR Suarrino, M. Man- 
nesmann, Remscheid, Germany.—Filed June 12th, 
1894, 

Claim.—The combination in a shaft pate ey of the 
a seh pron a 23 he c Py ME thi poaned fi ot 
and grooved recesses, b’ C) aces 0: 
the jaws, Penh of each of of said bifurcated heads ; 


a sliding 





opposed flat faces of the ce aici 


——"} 
=> 


and are provided with the slots ¢ ¢’, the tr: 
_- og hoxes / /, and the * locking oe Fi 









































respectively inserted through said sliding a and 
through the jaws of the said bifurcated head 


545,109. Rock Dru, /. &. Storey, ee Colo.— 
Filed February 24th, 1892. 
Claim.—In a drill, the combination of a mot: Yr, a 
drill rod driven thereby but capable of independ: nt 
longitudinal motion, a forwardly extended housing 
frame through which the drill rod passes and upon 


545, 109} 











which the drill rests when in operation, a handle or 
handles attached to the drill rod by which it may be 
manually fed forward or withdrawn, and a back stop 
for the drill rod, substantially as descri bed. 


545,362. Brake Apparatus ror Gas TRACTION Cars, 
H. P. Holt, London, England.—Filed April 20th, 1895. 
Claim.—loa a gas t on car, a brake cy linder and 
piston, the cylinder having at its one end ports 
governed by a slide valve in a case which communi- 
cates with a reservoir of gas under pressure and 





having at its other end a space covered by a flexible 
diaphragm, this space communicating by a lateral 

passage ddle port of the slide facing, and 
by a pipe with the gas s upply of the engine, arranged 
ae ne substantially as and for the purpose set 


545,513. Apparatus FOR Ro.iinc SeaML¥ss 
Meratuc Tupes, Max Mannesmann, Remscheid, 
Germany.—Fued January 28th, 1895. 

Claim.—(\) The combination as herein set forth of 
the paracentric rolls, A B. the housing standards, 
C C’, the mandrel, E, the work gauge provided with 
the ‘bifurcated jaws, f /’, the yoke, H,_ fastening 
devices for fastening said work gauge to said yoke, the 
bolts, II, strewed into the housing standards, C U” 
each of the said bolts having a spring, J, interposed 
between its head and the outer face of said yvke, as 
and for the purpose described. (2) A mandrel for 























supporting a hollow metallic ingot and a pair of step- 
by-step acting rolls substantially such as described for 
ne yg ri ee - og 
into sadearel united lengths of relatively 
ae te consbinatinn with a tubular work 
jae ade babasante 








at one end and having its bifurcated 
into the space = jm -_ 
two noe as ant for the @ purpose specified. 
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——_ 
NEW DESIGNS IN WARSHIPS AND ORDNANCE. 





greciat interest attaches itself to designs of warships 
and their armaments at present, now that the conclusions 
arrived at after the experience learned in the recent war 
between China and Japan are being put into practice. 

Ag regards ships, it is well known that Japan is deter- 


ined to add largely to her fleet, for although the war | 


joft her with a great many prizes, yet these Chinese ships 
were so much knocked about, and many of them were of 
so obsolete a type, that the Japanese fleet received but a 
gmall addition of real wey. by the acquisitions of war. 
Indeed, considering that the 
somewhat roughly handled, it can hardly be said that 
their navy was stronger after the war than before it. 
Pursuing inquiries on the subject, we find that at 
present there are two first-class ironclads of the Majestic 
type—but a little less tonnage—building in England. 
One of theee veseels has beenordered from the Thames Iron 


works and Shipbuilding Co. and the other from Elswick. 
Both are in an advanced state, and will probably be 
launched next spring. When out in Japan they will be 
by far the most powerful vessels the China Sea has ever 
seen, and they alone will establish for some years to 
come Japanese supremacy at sea in their own part of the 
world over all nations except England and France, and 
even these will have to add to their present fleets in the 
Far East to maintain their position. But these Japanese 
ironclads were ordered before the war with China broke 
out, and therefore cannot be looked on as part of the 
augmentation of the Japanese fleet due to lessons learnt 
from the war. What further additions the Japanese 
intend to make cannot yet be said, but it is rumoured 
that the greater part of the war indemnity is to be spent 





Japanese ships were also | 


fi 


| roperty, and all nations are free to make use of them. | steel plates are bolted.on to the mounting.. With this 


| Thus we find that Elswick ships having come so satisfac- | 


| torily out of the ordeal of war, that the Elswick shipyard is | 
| well filled with orders from all parts of the world. These | 


orders comprise cruisers of different types, but all having 
the distinctive features of high speed and quick-firing 
armaments. 

Referring to the latter, we find the 45-calibre gun is in 
many instances replacing the 40-calibre; indeed, on board 
one cruiser which is just completed, and will sail in 
about a month, all the principal armament, including 
Ty 6in., and 8in. guns, are 45 calibres in length of 

ore. 

One cruiser being built in the Elswick shipyard 
deserves special attention. When completed she will be 
perhaps the most heavily armed cruiser in the world. 
Her armament consists of Sin. quick-firers, 6in. 
quick. firers, 
Hotchkiss 


and eight 12-pounders, besides the usual 
€-pounders 


and Maxim automatic guns. 


system it is proved that a blow on the shield is only par- 
tially transmitted to the mounting, and the shield con- 
sequently becomes an important protector. Heavy 
shields on the old form of mounting would have 
caused very great difliculty in training, but now a new 
plan of mounting, known as the “ pedestal mounting,” 
reduces the friction of training to euch an extent that the 
heavy shields can be easily handled. 

In the pedestal mounting, the gun and cradle fit into a 
Y piece, the stalk of which passes down into a pedestal, 
and rests on hard steel balls. The pedestal is about 2ft. 
high, so that all the working parts of the mounting are 
kept well above the deck. Special attention is paid to 
balancing the gun, mounting, and shield, about the point 
of rotation, and thus in training there is only friction to 
overcome. All important as naval artillery is, the advance 
in field artillery must not be lost sight of, and progress 
is being made with the latter. Fig. 1 shows the 6in. 
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Her tonnage is about 7300, and her speed 23 knots. She 
moreover carries a water-line belt and an armoured deck. 

The Powerful and Terrible, which, when completed, 
will be the most powerful cruisers in the British Navy, 
carry each two 9°2in. guns, twelve 6in., and sixteen 12- 
pounders; but it should be observed that owing to the 
greater rapidity of fire possible with the Sin. guns, they 
might be considered by many as even superior to the 9°2. 
And yet the Powerful and Terrible have displacements 
of 14,200 tons. 

The Elswick 8in. quick-firing gun has been fully 
described in Lord Brassey’s “ Annual.” It has probably 
a higher working velocity than any other gun, viz., 
2642 foot-seconds. It should, however, be remarked that 
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40-calibre quick-firing gun. Before leaving the subject 
of Elswick new designs on upper-deck pedestal mounting, 
we may mention that field carriages are now being made 
with an anchor in the form of a spade—see Fig. 2. 
Before firing this spade rests on the ground at an angle 
of about 45 deg., point downwards. It is attached by 
a rod to the carriage immediately under the trunnions, 
which is very much better than placing it, as has been 
done, under the trail, which probably involves awkward 
traversing after each round in a greater or less degree, 
and there is also a rope or wire attachment from it to 
the rear end of the trail. When the gun is fired its recoil 
| forces the spade into the ground, and holds the mount- 
ings, the recoil taking place afterwards in the carriage 


the projectile with which this velocity is obtained is | itself, a recoil press with running-out gearing being sup- 











Sin. 


on the fleet, so we may expect to hear of further orders 
for ships before long. 

Lord Armstrong, in his speech the other day, was able 
to say that the Elswick cruisers and the quick-firing guns 
supplied in considerable numbers by his firm to the 
Japanese had won great favour. So Elswick has a fair 
right to hope that a good share of the forthcoming orders 
may fall to it. 

The primary trials of the Majestic have just taken 
place, and have proved how great an advance has been 
made in guns at armaments even during the last few 
years. As the armaments of both the Japanese ironclads 
are being supplied by the firm who designed and manu- 
factured the principal part of the armament of the 
Majestic, we may assume that the Japanese ships will 
be up to date. Indeed, in some respects, it appears that 


the guns to be supplied by Elswick to the Japanese iron- | 


clads are of a superior type to the guns of the Majestic. 
For instance, the Japanese 12in. guns are 40 calibres 


long, whereas the Majestic 12in. guns are only of 35 | with breech-loading guns; but at first lin. or 2in. was | 


calibres. Both guns have practically the same muzzle 
energy, but the longer gun can get that energy with a 
smaller charge, and therefore with less wear and tear. 
Again, the 6in. Japanese guns can fire a larger charge, 
and therefore obtain a higher muzzle energy than 
can the Majestic 6in. guns. The Japanese ships being 
of less tonnage than the Majestic, carry two Gin. 
guns less. Moreover, they do not carry any 12- 
Pounders, whereas the Majestic carries eight. But 
the lessons from the Chino-Japanese war are public 


76 mm. 


, rather a light one for this velocity, the weight having 
| been retained at 210 lb., in order that for quick firing it 
| may be easily handled. There are heavier projectiles of 
| 250 Ib. provided for use under special circumstances. 
| The 8in. gun is apparently the heaviest gun which can 
| be worked by hand as a quick firer. In this connection 

it possesses, as has already been pointed out, a distinct 





N-POUNDER QUICK-FIFE GUN ON FIELD CARRIAGE 


plied for the purpose. With this arrangement quick- 
firing field guns become possible. 

For simplification of construction, and to save weight, 
the field carriages are being made with tubular trails and 
bicycle wheels. The latter possess the advantage of being 
all steel, and therefore imperishable, and of having 
spokes which are very readily shifted in case of their 


| advantage over the 9:2in. gun; for although the latter | being damaged. If a wooden spoke were struck by a 
will deal heavier blows, they will not be nearly as rapid. | small shot or splinter and broken, it would be necessary 
| It has been suggested, therefore, that the 9°2in. gun is | to ship a spare wheel; but one of the steel spokes could 


| one of those which might well be omitted in future, as 
| too heavy for hand working and too light to warrant the 
| use of power. In the English navy the only gun between 
| the 6in. and 10in. is the 9°2in., which is too far in calibre 
| from the 6in. and too near the 10in. The 8in. gun forms 
| a much better intermediary. 

| The growth of shields affixed to gun mounting, with a 
| gear, is of some interest. 


| thought sufficient thickness. Now the shield even for a 
|4:7in. gun is made of 44in. thickness in front. The 
| method of attaching the shield to the mounting is of 
| great importance. The old plan was simply to bolt it on, 
but experiment proved that under such conditions a 
| blow on the shield was communicated to the mounting, 
and did almost as much damage to the latter as if there 
were no shield at all. Elswick has overcome this objec- 
tion by adopting an “elastic attachment.” The shields 
are bolted on to steel plates, bent into a C form, 


view to giving protection to the crew and to the working | L 2 
They have only come into use | in this country is imported from the United States, our 


and the | consisting of intermediate 


| be taken out of a bicycle wheel and replaced in a few 
| minutes. 








THE SHALE OIL INDUSTRY. 





ALTHOUGH the great bulk of the petroleum consumed 


purchases last year totalling the enormous quantity of 
274,555,010 gallons, our home oil industry—that of oil 
distilled from shale—is of some magnitude, as may be 
gathered from the fact that last year the shale mined in 
Great Britain amounted to close upon two millions of 
tons, all of which, with the exception of some 4000 tons 
| worked in Staffordshire and North Wales, was produced 
by the Scottish mines, and yielded nearly 47j millions of 
gallons of crude oil. Of this total, about one-third was 
converted by refining into burning oil, the remainder 
and lubricating oil, about 
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25 per cent. ; paraffin, 10 per cent.; naphtha, 5 per cent.; 
and—one-fourth of the total—loss in refining. 

For some years refiners have been heavily handicapped 
in their competition with America by the expensive pro- 
cesses of distillation, &c., requisite in preparing the oil 
from shale, and have had to look mainly to the bye-pro- 
ducts, paraffin and sulphate of ammonia, for revenue; 
but the recent understanding arrived at with their chief 
American rival has, by securing to them their home 
market, given the industry a new lease of life, and sub- 
stantially increased the capital value of the various com- 
panies engaged in the production of shale oil. 

While the possibility of obtaining paraffin from the 
distillation of bituminous shale was demonstrated early in 
the century, the establishment of the Scottish industry is 
of more recent date, it being barely fifty years—to speak 
more precisely, forty-five years—ago t Dr. James 
Young patented his process for the production of paraffin 
from bituminous coal by protracted distillation. At 
about the same time the highly bituminous boghead 
coal was discovered, so rich in volatile matter as to yield 
by Young’s process about 120 gallons of oil per ton, or 
half as much again as could be obtained from other coals 
treated in the same manner. This mineral, however, 
became exhausted in twelve years, since which time 
—1862—shale has been the main source of oil and 
paraffin in this country. Oil shale is a dense, dark 
coloured mineral weighing about 1 cwt. per cubic foot, 
and containing 75 to 80 per cent. of mineral matter. It 
chiefly occurs in the calciferous sandstone, a formation 
occupying a geological position in the centre of Scotland, 
between the old red sandstone and the carboniferous 
limestone. The strata vary in thickness from 2ft. to 16ft., 
and mostly occur in “ basins” of moderate extent. The 
richness of the shale too is very irregular, ranging from 
15 to 40 gallons of oil, and between 11 and 60 pounds 
of sulphate of ammonia per ton. 

The industry is for the most part centred in Linlithgow 
and Midlothian, the most important works being at 
Addiewell, Bathgate, Broxburn, Burntisland, Hermand, 
Hopetown, Oakbank, Pentland, Pumpherston, Seafield, 
Tarbrar, West Calder, &c. Mining is, where the seams 
are of sufficient thickness, carried on by the pillar and 
stall method; otherwise by the longwall system, assisted 
by gunpowder blasting. After being sieved through 
riddles of lin. mesh the shale is loaded into tubs holding 
from half to three-quarters of a ton, and hauled to the 
surface by means of direct-acting engines, and when the 
refineries are situated near the mines the trains of tubs 
are sent on direct. As a rule little water infiltrates into 
the workings, which is fortunate, because pumping is not 
en easy matter, owing to the dip and nature of the strata. 
The maximum flow in some of the mines occasionally 
reached 1200 gallons per minute, and requires the em- 
ployment of a large beam engine, but generally the water 
does not greatly exceed one-quarter this amount. 

Before passing on to the stills the shale has to be 
broken into suitable-sized flat pieces—some 6in. square— 
and is then transferred by an elevator to cars running on 
rails alongside the hoppers of the retorts. 

The method of effecting the distillation is briefly as fol- 
lows:—The shale is exposed to a temperature between 800 
deg. and 900 deg. Fahrenheit for several hours to drive 
off the volatile portions, which are collected and con- 
densed, the permanent gases being utilised as fuel. To 
prevent over-heating and assist in removing the vapour, 
steam is blown into the lower portion of the retort, effect- 
ing the additional object of facilitating the formation of 
ammonia from the spent shale in the bottom of the retort, 
where the temperature is highest, attaining to 1300 deg. 
Fahrenheit. By drawing off the spent shale at regular 
intervals, and refilling the retort, the operation is 
made continuous. This principle is the basis of 
the various forms of retort employed, the differ- 
ences between them consisting in the methods of 
charging, applying heat, and withdrawing~the spent 
shale. For instance, in the old retort invented by 
Henderson four were fixed in a battery over a furnace, 
the gases from which passed upwards and around the 
retorts, the spent shale being let out direct into the 
furnace. The charging was intermittent, and effected in 
rctation at intervals of four hours, so that the shale was 
exposed to heat for sixteen hours. "Phe Beilly and Young 
retort is also arranged in sets of four, but is heated by 
gas from a gas-producing retort filled with small coal; 
and as only the lower portion of the shale is drawn off, 
the upper portion falling down and taking its place, thus 
leaving room for a fresh charge at the top, distillation 
goes on without interruption. The new Henderson retort 
is heated and charged in a similar manner, but the spent 
shale at the bottom is kept in motion by means of a 
roller by which not only is the choking of the retort from 
the fusion of the shale prevented, but a considerable 
increase obtained in the yield of ammonia. In fact, the 
use of these and other improved appliances has resulted 
in nearly trebling the amount of sulphate of ammonia 
produced, and in the reduction of the net cost price of 
oil from about 1s. 3d. per gallon down to 24d. per gallon. 
The new retort patented by Bryson, Jones, and Fraser is 
of much greater capacity than the others named, and 
further advantages are hoped for from its employment. 

The gases from the stills are conducted into a series of 
vertical tube condensers, where about one-third is 
liquefied, three-quarters or so of which are ammoniacal 
liquor and the remainder oil. The permanent gas being 
ot high illuminating power—twenty-five candles—a por- 
tion is in some instances employed for lighting after 
undergoing a process of purification; elsewhere the whole 
is returned to the furnaces and used for heating the 
retorts. In order to remove from the gas the ammonia 
and oil vapour left uncondensed by the condensers, 
scrubbing by means of running water and oil in coke 
towers is practised in preference to the compression 

a at one time in use, being much cheaper than the 
r. 

The ammoniacal liquor is distilled, and the 

ammonia condensed in boxes known as “ crackers,’’ 





where it comes into contact with sulphuric acid, with 
which it combines to form sulphate of ammonia, the salt 
crystallising out and being removed automatically to the 
drying plates. As another instance of the improvements 
made of late years in this industry, it may be mentioned 
that the substitution of vertical stills with a current of 
steam, for the old horizontal form, has increased the 
capacity of the plant fully fifteenfold with one-half the 
consumption of steam. 

The dark green, heavy crude oiljrequires re-distilling 
and refining before becoming available for the various 

urposes for which it is intended, and to that end it is 
ed through a preliminary heater into the still, usually of 
horizontal form, ‘‘ wagon” or “saddle” shaped, where 
the lighter fraction up to 0°740 specific gravity is removed 
and collected for naphtha. As a low temperature of dis- 
tillation is requisite to prevent the splitting up of the 
high percentage of paraffin contained in the oil, steam is 
blown in under pressure throughout the process and for 
several hours after its completion. From the first still 
the oil passes into another where the next higher fractions 
—0°820 — 0°830—are distilled over, and finally into pot 
stills, in which the distillation is carried to dryness, the 
residual coke—amounting to from 5 to 10 per cent., 
according to the quality of the oil—being sold at about 
£1 per ton. To carry on the distillation without 
interruption, a convenient arrangement is to have a double 
set of secondary and coking stills to each primary one, 
using the former alternately. The use of the old pot 
stills with cast iron bottoms and wrought heads is almost 
entirely superseded by the more advantageous form 
described above. 

After ae: successively with sulphuric acid and 
caustic soda in large air blast or paddle “agitators” to 
remove various impurities, amounting to between one- 
fourth and one-third of the whole, the oil is again 
subjected to a fractional distillation with the formation 
of naphtha, burning oil, and lubricating oil—the latter 
containing so large a proportion of paraffin that it con- 
geals at the ordinary temperature—and the burning oil 
here obtained passes through another treatment by acid 
and alkali, with a considerable interval between the two, 
followed by a further distillation into three fractions, as 
before, the middle fraction having again to undergo a 
repetition of the chemical treatment before being ready 
for sale. The crude naphtha obtained from the several 
distillations is refined by acid, and subsequently by alkali, 
and re-distilled to gasoline of ‘640 to ‘660 specific gravity, 
and naphtha of °720 specific gravity. 

From the heavier distillates is obtained paraftin scale, 
which crystallises out on cooling. Formerly this was 
effected by revolving a cylindrical roller, cooled by a cir- 
culating current of brine or solution of chloride of calcium, 
in a trough of oil; the thin film of oil adhering to the 
surface of the roller becoming congealed on parting with 
its heat was removed by a scraper and submitted to great 
pressure in filter bags to express the liquid oil from the 
paraffin which remained in solid cakes for farther purifi- 
cation. This method has been superseded by larger 
machines designed by Beilly, Henderson, and others for 
the cooling of considerable quantities of oil in narrow 
cells surrounded by brine, the apparatus being housed in 
apartments sunk below the level of the ground, and kept 
at temperatures as near the freezing point of water as 
possible by the aid of refrigerators, protective earth banks 
or walls on the sunny side, &c. In the Beilly cooler the 
cells are rectangular and perpendicular, 16ft. by 8ft. by 
1ft. in dimensions, rather wider below than above in 
order to allow the solidified paraffin to descend. In 


about three days’ time, with brine at 10 deg. Fah., the oil | P 


is cooled down from 100 deg. Fah. to 15 deg. Fah., and 
the solid paraffin ready for removal, a task accomplished 
by revolving an archimedean screw entirely filling the 
bottom of each cell and cutting the mass up into a mash, 
which is discharged through a valve into a filter press, 
where a pressure of 2} tons per square inch is exerted to 
separate the oil from the paraffin scale. The Henderson 
cooler is trough-shaped and divided into cells with inter- 
mediate brine channels, and the congealed paraffin is 
removed from the walls by scrapers, falling into a well 
beneath, whence it can be transferred to the filters. 

The final stages of refining paraffin have undergone 
considerable alteration of late years. The old process 
was to dissolve the paraffin scale in naphtha and re- 
crystallise several times over, expressing the oil, naphtha, 
and softer paraffin, and finally re-melting the scale by 
means of steam for the purpose of recovering the residual 
adherent naphtha. After decolorisation by powdered 
bone black the paraffin was cast into moulds for 
sale. This method resulted in a great loss of naphtha, 
something like 200 gallons for every ten of refined paraffin, 
and is now displaced by the “sweating” process, 
which consists in exposing the scale, after a preliminary 
liquefaction at 170 deg. to 180 deg. Fah. for the deposition 
of water and impurities, to a temperature sufliciently 
high to melt out the oil and soft portions of scale. The 
runnings are again “sweated” at a lower temperature, 
and the melted portion pressed, after cooling, to separate 
oil and wax, the latter being afterwards blended in with 
the other refined scale. Henderson’s sweater is formed 
by a series of large shallow trays, one above another, in 
a closed room fitted with steam heating apparatus. Each 
tray bears a perforated metal plate to carry the cakes of 
shale, and as the latter is fed to the apparatus in a liquid 
condition, water has to be run into the trays to prevent 
the melted scale running through the holes, but is with- 
drawn when the solid cake forms, whereupon the tem- 
perature is raised to the desired point, and the heating 
continued as long as necessary. The subsequent process 
of decolorisation is identical with that already referred to. 

The heavy oils are carefully refined by the acid and 
alkali treatments in a similar manner to that practised 
in the case of burning oil, and are then suitable for 
lubricating purposes. 

Although the prices‘obtainable for the finished products 
from shale have decreased to a considerable extent during 
the last twenty years, the energy and talent devoted to 
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the development of new processes, the improvemen 
ones, and the utilisation and conversion ot waste ee 
into a source of income, enabled most of the undertakings 
to pull through the time of depression, though not without 
considerable sacrifices in many instances. Now that 
better times are at hand, the same qualities ma 
reasonably be expected to make the most of the situation 
and we may bopefully consider this important home 
industry—employing a capital of over 2} million pounds 
—as being on the threshold of a new career of Prosperity ; 
a condition of things desirable, from whatever point of 
view the subject be regarded. 








THE OTIS ELEVATING RAILWAY, 


THE eastern end of the Catskill range has been a favourite 
mountain resort for many years. Uatil within a short time the 
hotels on the top of the mountain were accessible only by a tedions 
stage ride up the face of the mountain, or by the rather circuitous 
route of the Stony Clove Railway, ruoning from Phcenicia, on the 
Ulster and Delaware Railway, to the top of the mountain, 

Recently an inclined ep has been built up the side of the 
mountain | toward the valley of the Hudson, and extending 
from Otis station, on the Catskill Mountain Railway, nearly to the 
top of the mountain. This railway is known as the Otis Elevating 
Railway, having received its name from the firm of Otis Brothers, 
the well-known manufacturers of elevator machinery. . 

The road is 7200ft. long, with a rise of 1600ft. It runs in a 
straight course down the mountain without any lateral deviation 
bat it is not a true inclined plane. It is made up of four curves 
two of which are ciroular, while two are parabolic. This plan has 
been worked out by the engineer, Mr. Thomas E. Brown, tosecure, as 
far as possible, the balance of the two cables used in moving the 
cars, the cables alone weighing ten tons each. 

The engines which operate the cables are located at the uppor 
terminus of the railway, within about 300ft. of the old Catskil] 
Mountain House, which is seen in the general view. The engines 
are of the Corliss ‘ype, built by the Hamilton Corliss Engine 
Works, They are 75-horse power each at one-fourth cut-off, the 
diameter of the cylinders being 12in., the length of the stroke 
being 30in. The shaft, which is common to both engines, is pro- 
vided with two brake wheels, which are each encircled by a brake 
strap. The shaft also carries a pinion which e ‘es aspur wheel 
on the shaft of one of the cable drums. The driving cable drum 
has a loose rim provided with a grooved periphery which receives 
the cables, the rim being carried by friction. The other cable 
drum simply supports the cables. Thecablee, which are connected 
up parallel, are attached to one car, and passing twice around the 
drams extend eut of the engine house around a sheave, thence to 
the other car. 

The track has three rails, the centre one being common to both 
cars, there being a separate outer rail for each car, except at the 
turn-out, about yen. 8 up the mountain. Here for a very 
short distance the tracks separate into separate and distinct 
two-rail tracks, With this arrangement it will be seen that when 
one car goes up the other must necessarily go down, and, so far 
as the cars themselves are concerned, they balance each other, 

The cars have a seating capacity of ninety sae. @ caboose 
being provided for a proportionate amount o baggage. The seats 
are like those used in the elevators of the Eiffel Tower, being con- 
structed on a curve which enables the passengers to easily adjust 
themselves to the different inclinations of the railway. 

To the ties on each side of the central rail are secured heavy 
timbers, which extend from one end of the railway to the other, 
and upon each car is firmly attached a clutch, capable of gripping 
this timber upon the top and sides, Tne clutch is under the con- 
trol of aigovernor, which rolls on the top of the timber. Any 
considerable increase in the speed of the governor releases the 
clutch and causes it to be thrown forcibly into the timber, thus 
instantly arresting the downward motion of the car. The two 
cables are also attached to a swivel plate upon each car, which is 
connected with the clutch mechanism, so that should one of the 
cables fail, the other wil: turn the swivel plate and cause the clutch 
to engage the timber. The clutch can also be operated by hand, 
at the will of the conductor, 

Upon the cable-driving dram is placed a strap brake which, 
together with the brakes on the engine shaft, is operated by air 
ngines are provided with link motion, and the 





ressure. The e 
shifting of the engine may be effected by means of an air cylinder 
in the tower above the engine-room. In fact, all the controlli 
mechanism may be operated by simply turning air valves connec 
with the air brake system, and to ensure the stopping of the cars 
at the ends of the road a lever is provided, which is moved by the 
car so as to throw into action the engine-controlling levers and 
brakes, to immediately stop the engine and to hold the cable 
securely in the position in which it is a 

In the tower in front of the controller is a governor driven by the 
engines below, which indicates the maximum speed by closing an 
electric circuit and ringing a bell, A wire extends from one end 
of the road to the other for electric signalling, and a telephone 
system has been provided, by means of which telephonic communi- 
cation may be had between the cars and between the cars and the 
stations at the ends of the road. The passengers as they are 
carried up this road survey a magnificent scene, which can never be 
oe produced on canvas. For the details here presented 
we are indebted to Mr. C. F. Parker, assistant engineer. —Scieriific 
American. 








Unrrep States WaRSHIPs.—In a recentimpression we criticised 
the United States warship Columbia, We gather from certain 
statements in the U.S. Army and Navy Journal, that the Maineis 
not more successful, The Sacretary of the Navy states that the 
Maine was designed to be on an even keel at her normal draught 
of 21ft, 6in. with 400 tons of coal on board. She has now been 
fully loaded with over 800 tons of coal, and her draught forward is 
2ft. Sin, greater than aft, ‘‘ This,” says our contemporary, “is not 
uncommon, Many other ships when fully loaded are down by the 
head more or less. When the ship has been at sea for a few days 
this will be corrected in great part at least by using the coal 
which is generally taken from the forward part of the vessel. It 
would, of course, be preferable that she should not be down by 
the head quite so much as she is, but this will be corrected by 
the use of the after trimming tank provided for this purpose and 
by some shifting of stores to the after store-rooms not now used, 
It perhaps may be also necessary to add some permanent ballast. 
The listing of the Maine to starboard can be easily corrected by 
adjustment of weights in loading. The Atlanta and Boston have 
both proved to be very serviceable ships, but in each of these there 
is a list nearly double that of the Maine, and this is also corrected 
by loading. These vessels both list when unloaded about seven 
degrees, or nearly double the list of the Maine. The old frigate 
United Btates, which wasa splendid vessel in her day, was require 
to be trimmed 28in, by her head to get her fall spsed. Captain 
Crowninshield states that the reason why he did not fill the trim- 
ming tank was because there was a hole in it. This will be 
mended and the tank filled, The anchor and chain on the bow of 
the ship has been removed. With the tank filled, the torpedo 
boats weighing thirty tons aboard, and two compartments 
filled with stores, it is expected that the draught of the Maine aft 
will be nearly that forward. About thirty tons of ballast will to 

laced aft in spaces which cannot be for any other agp oe 
+ seems that some one has made a mistake; perhaps severe 
people have made a number of mistakes, 
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Fig. 1—COMBINED PISTON AND FELIEF VALVE 








SMITHS’ COMBINED PISTON AND RELIEF VALVE | escape into the exhaust chamber. To prevent the escape of | steam-chest pressure is very little more than the outer 


—NORTH-EASTERN RAILWAY. 


In our impression for September 20th we illustrated one of | 
the latest locomotives in use on the North-Eastern Rail- | 
way. The engine is fitted with Mr. W. M. Smith’s patent 


piston and relief valves. It will be remembered that when | 
iston valves are used thereris no relief provided for water in | 
| case with the ordinary flat valve—is held against the face on 
| which it works by the pressure of the steam in the steam 


P 
the cylinder. Mr. Smith gets over the difficulty by the use of 
his valves. 

The piston and relief valves is illustrated by the accom- 
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steam into the cylinder through the spaces left between the 
segments, bridges are formed in the valve liner across the 
steam port to cover them. 

Where the flexible ring is cut, a tongue piece H is inserted | 
to seal the joint; the position of this ring is retained by a peg 
fixed into the body of the valve, which engages a notch cut in 
the ring under the tongue piece. Each segment—as is the 


chest, acting on the back, 


Section through ae | chest. 
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Fig. 4—CROSS SECTION OF CYLINDERS 


panying engravings. Dealing first with this valve, it will 
seen that each end of the valve contains three segments 
of hard gun-metal and one flexible ring of a softer metal 
(Fig. 1). The segments are made from a ring A, turned, and 
then cut into three equal parts. The segments are arranged 
7 that they can fall away from the working face of the valve 
Bow and the position of each is retained by a radial feather 
ate fits into a agp Reaper formed in the end cap O. 

lo Sanita ring F abuts the segments on the exhaust side 
Snd closes the spaces left between them, so that steam cannot 


The breaking of a slide valve usually disables the engine, 
but, should a segment break, the broken portions will bé 
held in position and the engine will not have to cease work- 
ing. Valves so constructed have, we understand, after years 
of working on a considerable number of engines, given every 
satisfaction. They give a good steam admission, a quick and 
free release for the exhaust steam, and a free escape to any 


| water that may be trapped in the cylinders in the event of 


| the e 
‘end of its stroke the inside surface of the valve exposed to 


ine priming. As the engine piston approaches the 


surface exposed to the pressure of the trapped water in the 
cylinder. This being so, any excess of pressure inside the 
cylinder forces the segments inwards and leaves a space 
between the working faces of the segments and the liner, 
through which the water can escape. 

The ordinary flat valve relieves in a similar manner, with 
the difference that, whereas the whole surface of the flat 
valve is exposed to steam-chest pressure, and the force so 
produced has to be overcome by the trapped water exerting 
sufficient pressure on that part of the valve lip covering the 
steam port before the valve will lift to pass water, in the 
case of the valve with the segments the two surfaces exposed 
are much more equal. It will also be readily apparent that 
this latter form gives a safer and better relief valve. 

The pressure producing friction during the working of a 
locomotive fitted with piston valves is very much less than 
when working under precisely similar conditions otherwise, 
but with flat valves substituted. 

To investigate the resistance to the motion of the valve, it 
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| Fig. 2—DIAGRAM OF PRESSURE PRODUCING FRICTION 


| is necessary to consider the force acting between the bearing 
| surfaces, due to the difference of pressure on the opposite 
sides of the valve. In estimating the value of the pressure 
producing friction, it is necessary to consider the effect of the 
film between the working surfaces. Taking this into account, 
the total unbalanced pressure, or rather force, producing 
friction in the case of an engine with piston valves, working 
in the ordinary running position, cutting off at about 15 per 
cent, of the stroke, with a pressure of 130 Ib. per square inch, 
was estimated at about 8085 1b. For a slide valve giving the 
same opening to steam, and with practically the same area of 
bearing surface—78 square inches—the corresponding 
pressure was estimated at about 16,000 lb. 

The ratio of these pressures gives the relative effect of the 
friction, and shows that the latter is more than five times 
greater in the case of the slide valve than in that of the 
piston valve, when thé conditions of working are strictly 
comparable. : 

The diagram—Figure 2—shows how the pressure pro: 
ducing friction varies at different points of travel for.the 
slide valve and also for the piston valve. Theforce ¢ 
the friction at any point was calculated fromthe areas.ac 
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on for the corresponding position of the valve and from the | cylinders on account of priming. It will be seen from the 
pressure on the cpposite sides for that position. These latter | foregoing description that Mr. Smith’s new form of valve 
ressures were obtained from indicator diagrams, This new | overcomes this difficulty. 

orm of valve lends itself to simplification in the design of | 
locomotive work ; by its use the bearing surfaces can be in- | valve (Fig. 5), patented by W. M. and J. W. Smith, which will 
creased, large cylinders can be used with ample steam and | be readily understood from the drawing. When a vacuum is 


We also illustrate a form of automatic vacuum-destroying 
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engine is running with the steam regulator closed, the 
A and B at once come into action. Steam, 
which cannot exceed one atmosphere, 
steam-chest, and the vacuum therein is destroyed, 
valves remain open until the engine comes to rest, 
valve offers special advantages when fitted to engine: 
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exhaust ports, as also a direct link motion, dispensing with 
rocking shafts, &c. Fig. 3 shows the arrangement of valves 
on the top of the cylinders, and Fig. 4, cross section of 
cylinders. In some cases the valves are arranged on the 


bottom of cylinder. 
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N Copper Pipe to Top of Dome 
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3— MOTION ARRANGEMENT WITH PISTON VALVES ON THE TOP 


formed in the steam-chest by the movement of the cylinder 
piston, the valve A is lifted by the pressure of the atmosphere 
and comes into contact with the steam valve B, lifting it 
from its seat and admitting steam direct from the boiler. The | 
advantage of this is that the steam so admitted acts as a 
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| had a consumption of 7 litres per carcel. 


| would explain the method of blowing. 
| lamp were two small accumulators, a tin 
| The energy develo 


| railways with long inclines, as when running down some with 


the steam regulator shut, steam is automatically admitted at 


| atmospheric pressure. 








THE DENAYROUSE LAMP. 





SEVERAL correspondents having written concerning the note we 
published some time ago, we cannot in reply do better than print 
the following, from the ‘‘ Proceedings” of the Société Technique 
de |’Industrie du Gaz en France, at its last annual meeting. 

M. Mallet said that he was happy in bringing under the notice of 
the society a wonderful invention of his friend M. Denayrouse, to 
which reference had been made a short time ago 5 Professor 
Vivian Lewes, at the Gas Iostitute in Edinburgh. M. Denayrouse 


| had been struck with the idea of ‘‘ blowing” the Welsbach burner, 


and this he did in a peculiar way. He mixed the air with the gas 
by the aid of an almost insignificant current of electricity, and 
secured absolutely unexpected results, In his lamp there was a 
metal receptacle, a smal! electrical motor, and an incandescent 
mantle. As they would see from the lamp shown them, the light 
was very intense, of a power of 35 or 40 carcels, and the lamp 
The No, 2 lamp had 4 
power of 80 carcels, and a consumption of 2 litres per carcel. 
As they were now able to judge of the intensity of the light, he 
Inside the spherical 
dynamo, and a far, 
by the motor was 1 ‘3 volt and ,},th ampere, 
This set the fan in rapid motion, thus causing the air to as- 
cend through the gas mantle like a a People might be 
inclined to say that the lamp was no doubt interesting, but 
somewhat complicated. There was indeed no inconvenience what- 


| ever, for with the almost general employment of electricity in 


their homes, the lamp would be reduced to the greatest simplicity. 
It also possesses another advantage, in that the lamp could be 

lighted automatically. 
M. Mallet then read Professor Lewes’ paper, presented at the 
ting of the Gas Institute at Edinburgh. Continuing, he said 








| of illuminating power. 








that the lamp shown did not by any means represent the maximum 

He had been shown one burning at 80 
carcels, He thought that in time it would be able to compete with 
the arc lamp, not only in price, but also in intensity, for it was rare 
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The friction on the slides is reduced and the lifetime of the 
motion increased. 
motion are tly reduced. As we have previously stated, 

; the great objection to the use of the ordinary piston valve is 
the absolute block which it forms to water trapped in the 












Fig. 6— AUTOMATIC VACUUM DESTROYING VALVE 


The risk to failure of valve and valve | 





| to see an arc lamp of 80 carcels. He thought that the arc lamp 
| would have to descend from its pedestal. ‘ 

| M. Denayrouse explained why he had given permission to 
| Professor Lewes to make known his discovery, but said that so far 
| as he was concerned he would have preferred to wait for some 
| public manifestation before making it public, They knew that 
| some modification was taking place in the lighting service of Paris, 
and he hoped to be able to enter into negotiations for putting his 
lamp to the test for public use. He wanted to light the public 
places and private houses. For twenty years he had had the con- 
viction that the lighting power of gas could be greatly increased, 
| When the electric light was put up in the Avenue de |’Opéra, they 
| were told that the reign of gas was ended, but it took a new lease 
| of life when M. Auer came forward with his new burner—the 
| Welsbach. They must render that gentleman justice for what he 
| had done, He thought, however, that there was still something 
| else to be done with the burner, and he accordingly worked at his 
lamp, which he thought had made gas the electricity of their 
| homes. They did a great deal with an infinitely small quantily 
| of electricity and a lot of gas, and they did it better than wit 
electricity alone. Instead of and electricity being enemies 
they had made them sisters. They had in the gas and electrical 
canalisation of the city a source of illuminating energy unsusepe¢ 

to this day. As to the practical working of the lamp, he could say 
nothing, but he could say that the lamp was of great simplicity 
and security. The suppression of the glass shade to the mantle 
was quite unexpected even to himself, 























Section online A.B. 


PRESENTATION OF TESTIMONIAL TO Messrs, ARCHD, BAIRD AND 
Son.—On Satarday, 9th inst., Mr. Archd. Baird and Mr. Matthor, 
B, Baird, senior and junior partners respectively, of the firm © 
Archd, Baird and Son, Ciyde Steel and Engineering Works, 
Hamilton, and 59 and 61, Waterloo-street, Glasgow, were eae 
presented by their employés with a beautiful illuminated ey 4 
on the ion of the semi-jubilee of the firm, ‘The meeting too 
place at the works, Hamilton, 


lubricant to the working surfaces in the ote and steam- 
chests, and prevents the wearing of the rubbing surfaces. 

By the use of this arrangement the hot gases and the grit 
floating in the smoke-box are prevented from being drawn 
into the steam-chest through the blast-pipe. When the 
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NEW SOUTH WALES GOVERNMENT RAILWAYS 
AND TRAMWAYS., 
(Concluded from page 464.) 

Rates. —We have recently so fully reported upon this question 
in our annual report that it will be unnecessary to enter into any 
amount of detail herein, We have consistently throughout reduced 
rates when we have found it possible to do so without interfering 
seriously with the improvement of the financial position of the 
yroperty, and the agricultural and mining interests have received 
the greatest consideration. On the 22nd October last we reduced 
the rates for the conveyance of cattle, horses, pigs, &c., to the 
same rates as were applicable to the conveyance of sheep, which 
is vractically a reduction of about 20 per cent. As stated in our 
jast annual report, had the traffic of 1893 been carried at the same 
rates a8 were in force in 1883, the revenue for the year would have 
peen £300,000 in excess of that realised. An annual saving to 
this extent in goods traffic charges is of material assistance to the 
country. Particulars of the rates charged for agricultural produce, 
cattle, coke, ores, &c., in 1888 and at the present time, are given 
in an appendix. The following table shows the actual rates charged 
for each class of traffic :— 


Return of Tor. Mileage for Year ending 31st December, 1893. 
































ilies » Percen- 
rerave Warnings, Earn- tage of 
Description Total tone Total miles ery exclusive ings per each 
of traffic. carried. | carried. |.) to, of termin-jton per class to 
I * alcharges.| mile. total 
tonn’ge. 
Tons. Mikes. Miles. £ d. per cent 
Coal and 
shale .. 2,031,627 | 5,955,372 | 17°69 108 055 ‘72 «7°81 
Tirewood 195,585 | 5,239,257 | 26°79 = 19,249 88 5°52 
Grain, flour, 
&e. .. ». 246,214 | 86,446,242  148-C2 95,421 “3 «6°94 
Hay, straw, 
apd cheff 78,112 = -:12,50,105 | 160°80 23,987 “45 2 20 
*Miscellane- 
ousand A 
class £09,067 18,488,937 19°66 64,988 "84 8°72 
Wool . . J21 71 33.452.570 274°67 344,277 2°48 3°44 
Livestock.. 157,273 37,197,711 246751 311,287 2°00 4°43 
All other 
goods 405,550 59,790,286  147°43 644,796 += 2°58 sd" 44 
Tutal .. .. 8,545,169 289,080,430 67-44 1,614,160 4¥S™88° 100-00 


1°62 


For passenger traffic the principal changes have been in the adop- 
tion of a lower scale of rates for the Newcastle suburban area, 
and the extension of the Sydney suburban area. In addition, 
traffic has been facilitated and considerable settlement promoted 
by arri ments for the issue of week end tickets—Friday after- 
noons and Satardays—to the convenient tourist districts, the fares 
charged being about 1d. first class and 4d. second class per mile 
travelled. In addition to this ay cheap trains are run peri- 
odically from and to Sydney and all country stations at exception- 
ally low rates ; these trains are very popular,as many as 1600 
persons coming in from one district on the same date. ‘he 
reasonableness of the fares may be illustrated by the following 
examples :— 














Dist’r ce Fare. Rate per single mile. 
Stations. — Ist class 2ndcl’ss| lst class 2nd class 
®Y- | return. return.| return. return, 
re 8. 8. d. d. 

Wagga Wagga .. 3c9 40 20 0°77 0°38 
— 387 50 25 0°77 0°39 
ae ee ee 454 60 30 0°79 0°39 
DURBO oe ce ce oe 278 40 20 0°86 0°43 
Bourke “a ae 508 70 35 0°83 0°42 
Avcrege rate per mi'e . 0°£0 0°40 





There has also been brought into force a low scale of rates for the 
conveyance of passenger train parcels when prepaid by stamps, as 
per table below :— 


=2 

mk 

3lb.  31b. | 7Ib. | 141b. | 281b. | 56 1b. | 84 1b. | 98 1b. PF 

Miles. and to | to to | to | to | to | to |9g* 

under 71b. 141b.; 28Ib. 56ib. | 841b. | 98 Ib. /112 Ib. oq 

Ss 

1 to 50 083,08/;0 610 9;1 Oj/1 2/1 6)/1 9;0 8 

1 to 150 06/0 91/1 0!1 6/2 6/8 614 315 0,9 9 

151 to 800 10'1 8:19 29/;4 0;5 83/6 3/7 3/1 0 
Over 300..'1 6 20/2 6 40/60,8 0;9 6)11 0 1 6 


Staj.—The general conditions in connection with the staff, in 
regard to pay, privileges, and various other matters, are of the 
most liberal character. The rates of pay are the best in 
Australasia, and in the majority of,instances are higher than when 
we teok office. The running staff when away from home are 
provided, free of expense, with excellent lodging-houses, which are 
in charge of caretakers, and provided with comfortable beds, The 
etaff also receive an average of 33. per night as expenses, 

Holidays to the extent of about three weeks per annum are 
granted to the principal grades, and all public proclaimed holidays 
—about twelve per annum—are granted to all des. The 
salaried staff is allowed three weeks per annum, and liberal pass 
concessions are granted to all grades. We also contemplated, in 
1890, the institution of a provident and pension fund for the whole 
of the weekly staff, but in consequence of the influence of persons 
who posed as friends of the men, so much feeling was created 
against the proposal that we deemed it better to ask the minister 
to withdraw the Bill from Parliament. Theparticulars of the main 
provisions of the Bill are printed as an appendix. In 1891, with 
the concurrence of the Government of the Honourable Sir Henry 
Parkes, G.C.M.G., the Honourable William McMillan being 
Colonial Treasurer and Minister for Railways, we provided a hand- 
some institute, with reading-room, class-rooms, library, and lecture 
hall, at the Redfern Station, Sydney ; and this building has been 
of much use in tion with technical and other c , and 
affords means for the staff to meet together for concerts, lectures, 
and other purpores, 

The ambulance movement.—The ambulance movement has made 
most eatiefactory progress, and the members of the corps are now 
capable of rendering valuable assistance should their services be 
at any time required. The circumstances of the New South 
Wales railways differ materially from those in older - settled 
countries, where towns are close together and medical aid is 
readily procurable, Here a line runs at times for 100 miles 
without passing a settlement of note, and should an accident 
occur on such a stretch of line it is of great importance that 
those on the spot should be able to render ‘‘ first aid” to the 
ipjured, and be equipped with the appliances essential in treating 
injured ho On more than one occasion this first aid has been 
fiven with beneficial results, aud the efficiency of the Railway 
Ambulance Corps has been warmly recognised by the medical men 
Who subsequently dealt with the cases, Each passenger train 
running outside the suburban section, and mixed trains on branch 
‘ines, are fitted with a medical chest and ambulance requirements 
in case of an accident happening, although, it might be added, the 
N ew South Railways compare favourably in regard to freedom from 
accident with any other railway system. Ambulance equipmentis 


tapitiseéllaneous traffic consists of timber, lime, manures, fruit, vege- 
bles, hides, tobacco Icaf, bricks, gravel, drain pipes, and traffic of a 








down van is also fitted with a medical chest and equipment. The 
number of members enrolled, «.¢., persons qualifying themselves 
by a course of instruction and examination, has risen from 191 in 
October, 1888, to about 850 at the present time. The membership 
is widely distributed, 526 being country members, and 320 in the 
city, workshops, &c, A number of station masters and officers in 
charge at stations have qualified themselves for membership in the 
corps, and in several instances have shown euch aptitude and 
knowledge as to be enabled to form branch classes and instruct the 
local employés in the ambulance work. Generally, the work of 
instruction is conducted by the railway medical cfficer, who travels 
a considerable distance monthly in holding classes, &c,. ; and, in 
addition, it has been arranged at many centres where a number of 
men are employed to secure the services of local doctors, who have 
kindly undertaken to give a course of instruction to the railway 
staff in their own localities, 

Financial results.—The following tables will show the result of 
the railway and tramway working for the seven years prior to our 
taking office, and for the period we have had the administration of 
the property :— 





























[t is confidently expected that for the year 1894-5 the net 
earnings, after paying working expenses, in connection with the 


Railways. 
g Z| © a a 
B | 
3 Fl Accumu- | 2 + oa 
aka ae ¥ = °o | =e 
. Sat! vot _ lated aeea ‘ | £o m& 
Year. « 25) a. increases, 52 a Net earnings. he 2 
2°2| ee. Total | S28 a 
g < earnings. 3 Bo “oS 
4a &| A eZ © 
Miles.) = £ £ 
1882 1268 | 3,701,016 762,661 15,£43,616 
1883-1820 1,934,694 751,220 hee 16,905,014 
1884 3618 | 2,089,749 | Increase 786,010 fated | 20:080,188 
1885 1732 | 2,178,172 on 1882 717,555 de bashed a 21,831,276 
186 1889 | 2,163,803 tra fiic, 668,577 1889 3 mult, | 24:071,454 
1887 | 2036 | 2,212,718 | £2,663,164 752,375 | C14) 666 > | 96,582,122 | 
1888 2114 | 2,295,124 764,573 | } 1000+ | 97,722,748 
Accumul’t’d | | 
1889 2171 | 2,538,477 903,875 |) increase on | 29,839,167 | 
1890 2182 | 2,633,086 Increase ¢67,251 | 1888 result, | 30,555,128 
Yl 2182 | 2,974,421 | on 1888 = 1,143,050 | | £2,080,021, | 31,768,617 
1892 21&5 | 3,107,296 traffic, 1,193,044 or 62°98 % of | 33,312,608 
1203 -2?51 | 2,927,056 | £2,223,133 1,188,540 | | theincreas’d | 34 657,571 
189% 25014) 2,813,541 |) 1,221,699 |) gross earn- | 35,865,271 
i ings. 
Tramways. 
e 3 
8 & Net 
= oe “ Accumulated earvings | 
tone | ae otal increases. after pote ts Mak. 
Year. Se | earnings. Total paying Ket earnings. 
ae | earnings. working 
& 3s expenses. 
Miles i. £ 
1882 22 126,202 | 23,066 
1883 25 190,699 11,822 
1884 274 219,942 TS 4,775 Accumulated 
185 | 274 | 293,840 || Tncreaseon) — y5e45 decrease on 
1886 29 230,410 | £569.0.6.. 23,957 Y 1882 result, 
1887 38} 225,348 | a 12,893 | £52,281. 
1£88 384 236,519 17,323 
1889 38} 243,563 | 21,728 
1890 | 394 | 268,962 | | 44,889 Accumulated 
1891 | 424 coe |toeee increase on 
1892 48 305,030 £264.912.. 56,499 r 1888 result, 
1893 49 295,367 wares 61,559 | £182,819. 
1894 584 278,194 48,911 


also in reserve at a number of railway stations, and each break- | works that had been carried out in the interval. The working 


expenses have been reduced as under since 1888 :—'The percentage 
of working expenses to gross earnings being in the year 1888, 
66°69; in 1889, 64°39; in 1890, 63°26; in 1891, 61°57; in 1892, 
61°60 ; in 1893, 59°39; in 1894, 56°58; and for the current year 
the expenses will be under 55 per cent. of the gross revenue, being 
a decrease cf 12 per cent. since 1888, For the past four years— 
1891-4—the net return upon the railway capital, after paying all 
working expenses, has been £3 10a. per cent. Upon the tramway 
capital for the past five years the return has been £4 18s. per cent. 

The following comparative statement of the staff employed in 
the chief offices in October, 1888, when the Commissioners took 
office and at the present time, will show how largely the administra- 
tive expenses have been reduced :— 


October, 1894. 





Cctober, 1888. 


Particulars. Amount | Number Amount 











Number 
per per 
employed. annul. employed. annum. 
£ £ 
Commissioncrs’ <ffice staff, 
including secretary and 
OO ge -<s6. ee aa. ot? is 50 10,614 21 4 228 
Chief accountant and staff . 48 31 520 42 10,435 
Traffic auditor and s‘aff a 67 11,644 €3 9,684 
Chief traffic manager and 
Ses ae oe aes 37 8,411 17 916 
Chief mechanical ecugineer 
ree 32 7,100 23 5,499 
Comptroller of stores and 
eo" reas ee 41 7,646 27 4,305 
Engineer in chief for existing 
lines and staff, and divi- 
sional engineer for metro- 
politan division and staff .. 72 16,337 44 10,984 
| Totals .. .. 347 73,272 237 49,141 
Decrease .. -- -- 110 24,131 
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The following figures show the total number of persons employed 
on the railways and tramways, October, 1888, and June, 1894 ; and 
also the traffic and mileage dealt with :— 








October, 1888. June, 1£94. 
| Railways and tramways (number employed) 11,393 .. 10,351 
June 30th, June 30th, 
1888. 1894. 
Gross traffic for preceding 12 months .. . £2,531,643 .. £3,091,735 
Net profit after paying woking’ expenees £781,895 .. £1,270,610 
Miles open— Railways 2,114 2,£01 
29 —Tramways 38} 58 
Total mileage a 2,152} 2,559 


The figures given showing the altered financial condition of the 
property do not tell the whole story of its improvement. For 
instance, from 1862 to 1872, under ministerial control, no lees than 
£71,500 was charged to capital for relaying. All charges of this 
nature, including the extra cost of heavier rails and sleepers, are 
now debited to working expenses, as well as the cost of numerous 
works which are properly capital charges. When we took office we 
found that sums of money for relaying in previous years, clothing, 
water, &c., aggregating £47,960, had not been debited to working 
expenses ; this amount has been brought into the working expenses 
for our term of office. It was formerly not the practice for the 
stores obtained from the Government general stores, the value of 
postage stamps, and the cost of printing and other work done in 
the Government printing office, to be debited against the railway 
account, Sewerage rates also were not paid. Since we have been 
in office £91,800 has been paid for these services—and quite 
properly so, too—but the general Government expenses have been 
relieved to this extent. Formerlyit was the practice to relieve the 
working expenses of a proportion of the cost of the head quarters 
staff by debiting it annually to the capital account for new lines, 














MURRURUNDI LODGING-HOUSE, 


STANDARD TYPE LODGING-HOUSE FOR ENGINEMEN, FIREMEN, AND GUARDS—N.8.W. Government Railways. 


Accommodation: Dining-room, kitchen, and attendant’s rooms, bath-room and lavatory, and bedrooms. Each bedroom 
is entered from the verandah, and contains two beds. 








railways, Will amount to £1,275,000, being an accumulated 
lated — for the seven preceding years on the 1882 result of 
£141,000. 

With regard to the tramways, it is expected that the net return 
for the year will be at least £50,000, making an accumulated 
increase of net earnings in connection with the trams on the 1888 
result of £215,000,-as against an accumulated decrease for the 
preceding seven years on the 1882 result of £52,000. With regard 
to both railways and tramways, the value of the property has 
been considerably increased by payments out of working expenses ; 
we need say very little respecting the rolling stock, as it comes so 
continually under the eyes of the public; but with regard to the 
railway permanent way we think we cannot do better than to 
append hereto a copy of a report made to us by Mr. Price- 
Williams, M, Inst, C.E., at the beginning of the present year, It 
will doubtless be remembered that soon after we took cffice we 
requested Mr. Price-Williams, who happened to be in the Colonies, 
to report to us upon the condition of the permanent way, and, as 
be was again in the Colonies at the beginning of this year, we 





S'milar nature, 


| This has not been done during our term of cfiice. 
increase on the 1888 result of £2,540,000, as against an accumu- | 
| in various ways, viz., by (1) Greater 





In the minor 
branches of expenditure considerable economy has been ¢ffected 
y in the t of 
stores used ; (2) using kerosene largely in various descriptions of 
lamps, instead of colza and other expensive oils; (3) using 
mineral oils for lubricating purposes instead of castor and other 
oils; (4) washing, waste, and sponge cloths, and re-using the 





| same; and many other ways of a like nature. The locomotive 


| department expenditure for oil, tallow, waste, sundry stores for 


thought it desirable to request him to make an inspection of the | 


cleaners, and greasing and oiling carriages and wagons—inclading 
wages of oilers—for the year ending June 30th, 1889, was £42,272; 
for the year ending June last this had been reduced to £19,035 ; 
and for the current year it is confidently expected that the cost will 
be under £15,000. J 
Tramways.—The tramway property, when we took office, was in 
a very uneatisfactory condition, both in regard to its financial 
result and the maintenance of the rolling stock and permanent 
way, the return on the capital for the previous six years having 
amounted to £1 18s, 10d. per cent. The return on the capital for 
the six years ending June last has been £4 10s, 10d. per cent., 
whilst at the came time we have renewed end charged to working 
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expenses the cost of seventy-six tramcars, four motors, and one 
water tank, besides brivging the whole of the rolling stock up to an 
efficient condition. The renewing of the tramcars constitutes about 
one-third of the whole of the stock existing in 1888, Ralaying has 
also been carried out at a cost of £71,620, as against £47,421 for 
the preceding six years. The following table is an interesting one, 
and shows the comparative value and importance of the railway and 
tramway property of this Colony as compared with the other 
Australasian Colonies :— 


Gross Net 
Earnings. Earnings. 


Gross Net 
Earnings. Earnings. 








Capital. 








£ £ £ £ £ 
New South 
Wales, June 
1894... 3,091,735 1270,610 87,104,257 8,091,735 1,270,610 
South Australia 
June, 1894 .. 999,707 430,115 \ 
Queensland 
June, 1894 . 955,747 £57,344 
New Zaaland, 
March, 1894 .. 1,172,793 437,434 48,172,905 3,876,354 1,213,932 
Tasmania, Dec 
1893 5c 152.033 15 615 
West Australia 
Dec., 1892" .. 96,024 3,424 
Net earnings of New South Wales, 
£26 978 in excess of the other 
five Colonies. 
Victoria, June, 
° 1,090,740 37,748,563 | 2,726,159 1,090,740 


1894 eo» 2,725,159 








* Report for 1898 not yet obtainable. 

Vcinted as appendices are statements showing the growth of the 
New South Wales Railway Capital Account to June 30th, 1894, and 
also a statement showing the total amount expended in maintain- 
inz, working, and improving the railways and tramways, and the 
proportions spent in and out of the Colony for a period of twelve 


ears, 

. E. M, G. Eppy, Chief Commissioner. 
W. M. FEexon, Commissioner, 
CHARLES OLIVER, Commissioner. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves a + the opinions of our 





RAILWAY ECONOMICS. 


Sirn,—Your leading article of Friday last seems to expect an 
answer from me, and though, in reply to your concluding words 
that you “ perbaps have misunderstood ” me, I am constrained to 
say that certainly you bave done so in many respecte, I should yet 
wish to begin by expressing the satisfaction with which I see two 
columns of your inflaential and widely-read journal devoted to the 
subject. 

First, may I clear away one or two of the chief misunderstand- 
ings. The Society of Arts is only responsible for my lectures in so 
far that they have lent their rooms to the London School of 
Economics for the purpose. Secondly, so far from ‘‘ rather favour- 
ing Government management of railways,” I have spoilt a good 
deal of paper and used up a good deal of printer’s ink in the last 
few years in proving to the best of my —e what a disaster State 
management would be for this country. Thirdly and chiefly, I 
never thought, still less said, anything so absurd as that technical 
education alone, would make the captain of an Atlantic liner or the 
general manager of a railway company, or even, for the matter of 
that, a mere lecturer on economics. What I did say was that 
young men who hoped to rise in the future to general managerships, 
or even to less exalted posts in the traffic department of a railway, 
would be much the better for super-adding to the present purely 
practical experience, definite economic teaching both in the class- 
room and by means of text-books, 

You atk where the text-books are to befound. I have said they 
do not exist in Eogland ; they do exist in the literature cf every 
other country. I gave a list of a few of them in my first lecture. 
You ask, farther, where the lecturer is to be found. Again I say 
regretfully, he does not exist in England ; he does, however, exist 
in every other country, and we are quite capable of producing a 
supply here as soon as the demand shall have made itself felt. 

But not content with proving that we have not got either the 
men or the books, you go on further to say that we do not want 
them. You even describe the statement that we do want them as 
‘ta startling proposition.” Here, then, let me joina definite issue. 
In my lecture I gave two main grounds for believing that definite 
and systematic teaching in railway economics would be useful to 
those who propose to adopt railway traffic management as a pro- 
fession. The first was the argument from anal In every 
other profegsion and trade, I said, theoretic instruction went hand 
in hand with practical experience. I instanced banking, and 
brewing, and dyeing, and various other trades, and mentioned 
thateven the British farmer had at length discovered that theo- 
retic training in a matter as practical as butter-making enabled his 
Danish or Norman competitor to beat him in the London market. 
I pointed out that a few years back the proposal to give 
lectures to dairymaids on the art of butter-making would have 
been scoffed at as puerile, and that, just as it had been found not 
to be puerile to lecture on butter-making, so it might turn out 
hereafter that the fact that railway economics had not been taught 
did not prove that there was really nothing to be gained by teach- 
ing them. I am happy to say that I am at least not alone in this 
opinion, The same post that brought me a copy of your article 
brought me also the following in a letter from the general manager 
of one of the great rai! ways of this country :—‘‘ I am very glad to 
s2e that you have started a systematic course on ‘ Railway Econo- 
mics,’ I hope the attendance will be good and the result satisfac- 
tory. Please send me a note of the dates, as I ehould very much 
like to be present some daysif I can.” 

My other argument for teaching railway economics in this 
country was even stronger than the argument from mere analogy. 
It coneisted in the statement, which cannot be denied, that in 
—— every country in the world — England this subject 

systematically taught. You question whether such instruction 
can be of any practical service, I think you will find that experi- 
ence contradicts you. If, for example, you will refer to the 
accounts of the railway school at Biel, in Switzarland, you will 
find that the pupils of that school are snapped up for places in the 
railway service before ever they have finished their school course. 
They begin, no doubt, like their neighbours, at the bottom of the 
tree in practical work, but it is found apparently that, in conse- 
quence cf their theoretic training, they go ah faster than the 
rest. So, too, I think, if you will inquire in America, you will find 
that the young men who get the coveted posts in the service, as 
private secretaries or assistants to presidents and vice-presidents 
and general managers of the great American railways, have very 
generally had the advantage of definite economic teaching on 
railway subjects at one of the universities, whether it be from 
Professor Taussig at Harvard, or from Professor Hadley at Yale, 
or from Professor Ssligman at Columbia, or Professor James at 
Philadelphia. 

You eeem to regard my statement that English railway manage- 
ment, even without systematic instruction, is at least among the 
best in the world, as militating against my argument; but surely 
it does not do so in the least. Germany has not caught us up yet 
as the great trading nation of the world, though it is a common- 
place to say that Germany is gaining on us, in consequence of 
superior technical education. So, too, I believe that, though we 
are still ahead, we are by no meansas far in advance of continental 
nations in railway matters to-day as we wore ten years ago. 


Finally, I must refer to a point as to which you have curiously 
misunderstood me. ‘If Mr. Acworth fancies,” you say, “‘ that 
locomotive superintendents can be turned out of technical colleges, 
he deludes himself.” I have never said one word about the training 
of engineers, either locomotive or civil, Oa engineering questions I 
should not presume to express an opinion. What I am concerned 
with is the training of the traffis staff, who control what is called 
in France the commercial service of a railway, in whose hands are 
questions not of an engineering but of an economic character, such 
as the concession of special rates, whether for home or foreign pro- 
duce, the relationship between great companies and small feeder 
lines, the form and extent of the control to be exercised by the 
Government over railway management, the method of keeping 
accounts and preparing statistics, &°. &2, But as you have 
thought fit to choose locomotive engineering as an example, I 
should like to say that it seems to me that it proves my case. No 
one proposes, I admit, that the locomotive superintendent shall be 
trained merely in the class-room or the library, but no more does 
anyone propose, to the best of my knowledge, that he shall be 
trained merely in the drawing-office and the workshop. 

A young engineer is apprenticed to a master, who is supposed 
not merely to give him the run of the drawing-office, but to take 
at least some steps to teach him the theory of his profession, The 
engineering institutes provide for him students’ classes, and con- 
stant papers and discussions; they give him the run of a great 
library, and men like Sir ’rederick Bramwell and Mr. Wolfe Barry 
write text-books of the locomotive for his use. When the aspirant 
t> the post of general manager has the same opportunities, I shall 
bs quite content ; but seeing that at present there is no such 
thing as a railway library, no newspaper or periodical devoted 
to the discussion of traffic questions, no society before which papers 
on such subjects can be read—yon will see a jist of them a column 
long in the first number you take up of any American railway 
journal—and no text books of railways except from the engineer- 
ing side, I think you are somewhat hard pio the young traflic 
official in pointing out to him the position of the civil engineering 
and locomotive branches of the railway cervice, and then grudg- 
ing him even one poor course of six elementary lectures. That this 
course should be in the hands of a more competent lecturer—one 
whom even THE ENGINEER would not find it ‘‘difficult to take 
seriously ”—no one can wish more earnestly than 

47, St. George’s-square, S. W. W. M. AcwortH, 

November 12th. 


EARLY GREAT WESTERN ENGINES. 

Sir, -Your correspondent ‘‘ Sextus,” page 441, arks why it is 
that Mr. Stretton and others do not say a word about the details 
of construction of certain engines; my reply is simply that it is 
not from any lack of details, but from the fact that no question 
had been raised relating thereto. 

The first sandwich frame, that is, oak plated with iron on 
both sides, was used by Stephenson in his celebrated engine the 
Planet, which was placed upon the Liverpool and Manchester Rail- 
way in October, 1830; this same Planet was also the first engine 
ever built with inside cylinders communicating direct with a 
double cranked axle; in other words, it was the first inside- 
cylinder engine. It also had the first pair of locomotive cylinders 
ever made in one casting, the valves being npon the top. y 

“Sextus” is quite in error when he says the tar-framing 
originated with Mr. Bory. This matter was very carefully in- 
vestigated by Major Pangborn, and drawings were shown at 
Chicago proving that the engine built by Stephenson and Co. for 
the Dake cf Portland’s Kilmarnock and ‘l'roon Tramroad in 1817 
had the bar framing; Stephenson’s Locomotion cf 1825, also Hack- 
worth’s Royal George, of 1827, had bar frames years before Mr. 
Bary ever built any engine, 

Mr. Bury adopted bar frames for bis Dreadnought, built and 
broken up in 1830; for his Liverpool, built and sent to America, 
1831 ; and for his Liver, for the Liverpcol and Manchester Rail- 
way, 1832, 
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With regard to the tank engines upon the Dablin and Drogheda 
Railway, I can assure ‘‘ Sextus” that they had hand-brakes when 
supplied by Messrs, Sharp and Co., and the drawings at the Chicago 
Exhibition—of which I have copies—also show the 2 sy I fully 
agree with the opinion of ‘‘Saxtus,” that it is far more interesting 
to investigate practical details rather than to ‘‘hunt after two 
pairs of 10ft. wheels that never existed,” and which, of course, 
cannot be found. The letter of Mr. W. B. Paley—page 454—I am 
glad to see, very clearly brings to light that the twenty-nine early 
Great Western engines of the Iron Dake type, built between 
1847 and 1855, were not all at work till May, 1892; most cf them 
were entirely new engines, and the others had new boilers, and 
were £0 very much “‘ rebuilt” as to be almost new. 

It will be interesting if Mr. W. B, Thompson—page 454—will 
farther explain his remarks relating to, ‘THE ENGINEER breathed 
no bint, &:.” Of course, I am well aware that about the year 1886 
the Great Western Company built an engine—No, 7. When I saw 
it it was running upon six wheels, and had four coupled wheels of 
7ft, diameter, and it was a compound, Having proved un- 
successful, it was afterwards converted to a simple engine. Mr. 
Thompson in his letter appears to imply that the ‘‘ Armstrong” of 
to-day is either the same old compound engine or at least some 
parts of it. This hint has often been thrown out, but so far I have 
never seen it discussed. Can Mr. W. B, Thompson therefore 
— avy facts to support his remarks upon the subject? for, as 

« himself says, there are many people who like to have their facts 
clear and indisputable. CLEMENT E. STRETTON, 
Leicester, November 11th, 


Sir,—I quite agree with the remarks of Mr. W. B, Thompson 
in his letter in your issue of the 8th inst., as to the importance of 
seeing that everything that gets into print concerning our present- 
day engines should be absolutely accurate, and I note the cases he 
mentions as examples, I could also mention several such cases, 

I am especially interested in Mr. Thompson’s remarks as to the 
Great Western Railway engines of the Armstrong class, Will 
Mr. Thompson kindly give us come further information and details 
of these engines? Had engine No.7 a previous history? What 
was that history? Was it ever a six-wheeled ay Was it 
ever a compound ; if so, what sort ? Two cylinders, three cylinders, 
or four cylinders? When was it altered, and why? I have a very 
of a six-wheeled Great Western Railway engine 





good photegmn b 
numbered 7. is this No, 7 the same as Armstrong No.7? What 





— 
can Mr, Thompson tell us about the broad gauge engin 
built about the same time as No. 7’ Was it f po ioe ' Wee! 
is it now! Hasit besn converted to the narrow gauge’ A uhete 
graph of No, 7 as a six-wheeled engine was, I believe, sent by the 
Great Western Railway to the Chicago Exhibition in 1893. . 
Mr. Thompson’s remarks as to the re-numbering of engings ar 
admirable, Fifty years after this we shall have another Mi 
Sekon maintaining that there wore three compound Lordon ang 
North-Western tanks of a certain construction working metrop. 
litan traffic. The alleged 10ft. wheel engines on the Great Watts 
are an exactly parallel case. D. A, Lirtiesogn 
27, Bank-street, Dundee, November 12th, = 


Sm,—In reference to the hint of Mr. Thompson, I am of opinion 
that THE ENGINEER was right in not committing itself in this 
respect. I have a photograph, by Mr. Moore, of Finsbury, E (: 
cf No. 16 on the broad gauge, and on examining it carefully | 
cannot find any trace cf any relation between it and the now 
No, 16—Brunel, I believe—beyond, perhaps, the driving-wheels, 

Taere is a report going the round of the Great Western men 
that No, 9, 7ft. single, was originally compound ; another report 
that it once had outside cylinders, whereas the truth is, it was onc3 
running with the valve gear outside the frames, 

If Mr. W. B. Thompson can give us the truth as to the Arp. 
strong class, I and other readers of THE ENGINEER will no doubt 


be — H. GREENLy, 
36, Third Avenue, W., 
November 11th. 


Sir,—In reply to ‘‘ Sextus,” with regard to the framing of the 
early locomotives, Stephenson’s Locomotion No, 1, Stockton and 
Darlington Railway, 1825, also his America, 1828, for the Dalaware 
and Hudson Canal Company—a full-sizad model of which, | 
believe, was exhibited at the Chicago Exhibition, 1893—had bar 
framing. The Americans have claimed that the bar framing 
originated with them, but it has been disproved by the above facts, 
for the America was the first engine in America, thorgh not the 
first to run. The America arrived in New York on board the 
ship Columbia about the middle of January, 1829, The first trip 
performed in America was by the Stourbridge Lion on the Delaware 
snd Hudson Railroad, This locomotive was ordered by Mr, 
Horatio Allen in 1828, and also had the bar framing. 

The fact that the Rocket, 1829, and the Northumbrian, 1830, and 
the other ~— above-mentioned, disproves Bary’s claim to the 
bar frame. e firm of E. Bury and Co. constructed the ill-fated 
Dreadnought, No. 1 in their books, in 1830, It was a failure, no 
company would purchase it, so it was scrapped. 

The Planet, built by Messrs, Stephenson and Co, for the Liver. 
pool and Manchester Railway, delivered October 4th, 1830, having 
the two inside cylinders cast in one piece, with the valve chest on 
top, was the first locomotive made with the sandwich frame, and 
the first with inside cylinders. 

I nots that Mr, C, E Stretton, page 440, mentions the Cireat 
Western, the first of the Lord of the Isles class on the Creat 
Western Railway. I enclose a drawing specially prepared by me 
for the Great Western Ratiway Magazine, Ostober issue, from 
an old and fast-fading photograph. It shows the Great Western 
as it was from 1847 to 1870, when it was condemned and scrapped, 
It was built in April, 1846, with six wheels, and broke the leading 
axle, and rebuilt with four 4ft. leading wheels. I believe it did 
not a oo in this form until after the Iron Duke, which hada 
straight fire-box, had left the shops. This interesting locomotive was 
the only one of ite class which had the domed or ‘‘ haystack” fire-box. 
Your readers will see by the illustration that it is an entirely dif- 
ferent engine to the one constructed in May, 1888. I am pleased 
to see that Mr. Paley has given the diagram of the Premier, which 
now completes the whole of the official diagrams of the first twenty 
engines on the Great Western Railway to the end of 1838, This 
latter subject has now been thoroughly thrashed out, and leaves 
not the least doubt that the only ‘‘ geared” engine was the Thun- 
derer, and the only 10ft. engine was the Hurricans, at least on the 
Great Western Railway. H, GREENLY, 

26, Third-avenue, W., November 12th, 





£1r,—In my letter of November Ist I overlooked the fact that 
the Premier or the Ariel, out of Whishaw’s book, was reproduced 
in THE ENGINEER of May 20tb, 1892. The three elevations therein 
of a 6:t. engine must represent one of Hawthorn’s Sun class, as 
when the first edition of Whishaw came ont in 1840, they were 
the only 6ft., except the Sharp and Haigh Foundry engines, and 
blue prints lately reproduced show these to be quite different from 
the 6-footer in Whishaw. 

Sextus” is a trifle exacting. Framing is certainly an inter- 
esting subject, but so are plenty of other details, and to go into 
them all would require THE ENGINEER to be run in duplicate for a 
few months. The late Mr. Charles Beyer, of Beyer, Peacock, 
and Co., claimed to have invented the plate frame in 1843, when 
be was a member cf the firm of Sharp Brothers and Co., or Sharp, 
Roberts and Co,, as it was originally. Sharps used it. In Mr. D. 
K, Clark’s ‘‘ Recent Practice in the Locomotive Engine,” 1860, this 
matter is alluded to, and the Artizan for July, 1861, contains a 
correspondence between Messrs, Beyer and Roberts on the subject. 

One is not eurprised to hear of the Irish tank engines mentioned 
by ‘'Soxtus,” as having no brakes and beirg secured with ecotches. 
Only a very years ago the most disastrous collision that ever 
occurred in the kingdom wes through a train ecotched upon an 
incline running back ; near Armagh, I think it was, 

In reply to Mr. W. B. Thompson, it is said that the four Arm- 
strong class on Great Western Railway were Nos. 7 and 8, respec- 
tively narrow and broad gauge, 7ft. coupled compound engines, 
built in 1886; and Nos. 14 and 16, broad gauge, 7ft. coupled 
engines, with cylinders 20in. x 24in., built 1888, Perhaps he will 
say if this is so? 

London, 8.W., November 11th. W, B, PALEY. 





SELF-PROPELLED ROAD CARRIAGES. 


S1r,—The suggestion in your issue of the Ist inst., made by Mr. 
Simms, that petroleum motor carriages should be called motor cars, 
is a very good one, so far as it goes, but such a name is one that is 
generally applicable to all carriages driven by motors of any kind— 
steam, petroleum, or electricity, The name ‘‘Petrocar,” to be 
found in your advertisement columns, which is = nap applicable 
to carriages driven by petroleum, is in our opinion a much better 
name for such, and we think most engineers will agree with us. 

London, November 9th, Roots AND VENABLES, 


(For continuation of Letters see page 490). 








TRADE AND Business ANNOUNCEMENTS —The new (iarman- 
Lloyd steamship, building at the Vulcan Co.’s wharf, Stvttin, is to 
be fitted with thirty-six of the Otto’s patent automatic stop valves 
described in THE ENGINEER of July 28th last,—We. are informed 
that the Lindbergs Verkstads-och Warfs-Actienbolog, of Stockholm, 
have just commissioned Messrs, Clark and Standfield, of 11, 
Victoria-street, S.W., to design for them a one-sided floating 
dock, to be built in two capable of lifti — vessels up 
to a deadweight of tons, This will make the tenth dock of 
this one-sided type that this firm has now either built or designed, 
and it may be advanced as 4 proof of the growing favour with 
which these modern forms of floating docks are being receiv 
that at the present moment this firm are either constructing them- 
selves, or having constructed from their designs, floating docks of 
an aggregate lifting power of close on 15,000 tons.—Mr. R. Gaudin 
has been appointed Vice-Consul at Leeds by the Imperial Russian 
Government.—Muegrave Brothers, Leeds, have appointed Messrs. 
Julius Harvey and Co., of 11, Queen Victoria-street, London, B.C, 
as their London agents for the home and foreign trade ; also Mr. 
James Bennie, of the Royal Exchange, Glasgow, as their S2ottish 
agent.—Mesere. King, Mendham, and Co., of Bristol, electrical 


engineers, are about to increase the sz» of their premises. 


= 
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RAILWAY MATTERS. 


An important scheme for the development of Milford 
Haven by the Great Western Railway is under consideration. 


AN accident, resulting in the death of one person and 
injary to several, took placa on the Great Northern Railway, near 
Se Neots, on Sanday, the cause ap rarently being the fracture of a 
mail which was afterwards found ia several pieces. The ergine and 
first two carriages had paesed safely. At present cuffisient parti- 
culars are not to band to speak dsfi aitely of the cause of the acci- 
dent or of the fracture of the rail. 


Tue French State Railroads are about to build several 
passenge: cara in which the parts usually of iron and copper will 
ba made of aluminium. The axles, wheels, and running gear, 
however, will still be made of steel. The plans prepared by the 
engineers for these cars show an economy in weight of about 
1500 kilogs. per car. If the experiment is successful, a large 
number of cars will be built upon the same plan. 


Grariryinc evidence of improved trade continues to 
accumulate. Asa result of increased railway trafliz, the London and 
North-Western Locomotive Works at Crewe were opened on Satar- 
day, and several thousand workmen were put on practically full time. 
For nearly two years the men have been locked out on Saturdays 
and the firat quarter of Monday. Though all the departments 
are not yet in fall swing, they are expected to be shortly, 


Dvurine the past season the New York Central and 
Hudson River Railroad has carried grain from Buffalo to New York 
at rates as low as 3 cents per bushel. It is not necessary to assume 
that such rates involve a loss to the railway company. With 
modern large-capacity cars and heavy locomotives a single train 
carries 40, bushels of grain and earns 1200 dols, on its trip, or 
an average of about 2°75 dols. per train-mile. The average 
earuings of the New York Central per freight train-mile in 1893 
were 1°92 dols, 


SEEING 80 many articles and papers on light railways 
in Eoglish newspapers, an American journal thinks ‘‘ This would be 
a grand opportunity to test the feasibility of electric feeders to 
steam lines, as the country is sufficiently populated to provide a 
jarge traffic from the very start, and the lines would in most cases 
be short enough to make the fiaancial problem of electric propul- 
sion comparatively easy of solation, Here is an opportunity for 
the manufacturers of electrical apparatus to advance their own 
interests and benefit the large number of people in Great Britain 
who are to-day without adequate transportation facilities.” A 
study of the problem in this country would probably alter the tone 
of the latter part of this quotation. 


Loca railway material firms note that Mr. Whitehouse, 
C.E., who bas been appointed chief engineer of the Uganda 
Railway, is taking out with him this week as his staff, Mr. 
Anderson, Mr. Napier, and Mr, Baass, as district engineers ; Mr. 
Bellim and Mr, Boothby, as assistant engineers ; and Mr. Clarke 
and Mr. Rawson as f and tant respectively, Others 
will go out as needed. The railway is estimated to be 670 miles 
long, bat it is hoped to shorten the line as the country is surveyed. 
It will be made in sections from the base at Mombasa, and already 
some railway plant has been forwarded there. Work in earnest 
may be expected to commence next spring, and will be chiefly 
carried on by coolie labour with British overszera. The specifica- 
tions for contractors’ work will not be ready until Mr. Whitehouse 
has made a further survey with his staff. 


A RECORD of} recent progress of electric traction in 
Earope is given in L’Jndustrie Electrijue. In one year the number of 
electric railways increased from 43 to 70, and the aggregate length 
of lines from 189 miles to 434 miles. The total capacity of central 
stations has grown in the same time from 10,650 to 18,150 kilowatts, 
and the number of motor cars from 538 to 1236, Germany heads 
the list with 227 miles of line; France follows with 59°7 miles; 
England, with 42°6 miles; Austria-Hungary, with 27°8 miles ; 
Switzerland, with 23 miles ; Belgium, with 13°4 miles ; Italy, with 
11'7 miles ; Spain, with 8°7 miles ; Russia and Servia. with 6:2 
milee each ; Sweden and Norway, with 4 miles; and Roumania, 
with 3°3 miles, Germany has 22 separate linesin service ; Eagland 
has 13; France, 11 ; and Switzarland, 8. Oat of 70 lines, 55 lines 
use the trolley system with overhead conductors, 


Tue Compagnie Mutuelle de Tramways has been 
formed at Brussels with a capital of 1,000,000f.—£40,000—for 
making and working aan and light railways, including the 
manufacture of rolling stock, with power to take a pecuniary 
interest in other enterprises of the same nature, and also to apply 
to any other purpose the forces capable of being employed in trac- 
tion—electricity for instance. The board of directors includes the 
names of M. Ivan Likhatschev, engineer, administrator of the 
Moscow and Kezin tramways, and inepector of the Moscow and 
Brest Railway ; M. Charles Charlier, engineer, President of the 
\ssociation des Ingenieurs sortis de |l’Ecole Politechniyue de 
Bruxelles, and administrateur déléqué of the Brussels, Rostov, and 
Kharkoff tramways, and M, Jules Dulait, engineer, «dministrateur 
gérant cf the Socié ¢ d’E'ectricité et Hydraulique, 





An important announcement hasbeen made by the Great 
Eastern Railway Company at aconference held on Monday at Live-- 
pool-street between the company and some leading agriculturiste, 
Oa and after December lst farm produce will be conveyed on the 
Great Eastern Railway by passenger train from any one of 98 
different stations on the system to London and stations in the 
Great Kastern suburban district at a reduced charge of 4d. for every 
20 lb,, this being the minimum amount, and 1d. for every additional 
5 1b. or part thereof up to 60 1b., including delivery within the 
usual limits, But these rates would apply only where the following 
conditions were complied with :—(1) That the produce shall be 
packed in the boxes on sale at the different stations, or similar 
ones, (2) That the boxes shall be secured by nails, and not by rope 
or cord, (3) That the produce shall be conveyed at owners’ risk 
and the carriage prepaid, the prepayment being made by parcels 
stamps, on sale at the stations, (d) That no box shall be of a 
greater weight than 60 1b. This represents a charge of 1s. where 
the charge is now 23, 6d. The proposal was warmly welcomed by 
the farmers present, The boxes are of six siz2s, very cheap, and 
under no circumstances can they be returned empty, 


A CORRESPONDENT of the Railroad Gazette thus de- 
scribes a railway accident:—‘'A p train, isting of 
engine, mail and express car, and two coaches, was wrecked ata 
bridge, the wreck being caused by the breaking of an axle in the 
rear truck of the engine tender when the train was within fourteen 
telegraph poles of the bridge, the break not being discovered by 
the engineman until the mail and express car, which was imme- 
diately behind the engine, was derailed at a point about 500ft. 
from the bridge, This car left the track in such a way as to strike 
one of the en posts of the i knocking that end of the bridge 
off its seat and into the creek. The mail and express car remained 
coupled to the engine tender, the east end of which rested in the 
creek bed. The forward coach became detached from the mail 
and express car and the rear coach, and turned over on its top 
down an embankment into water of a depth of several feet, The 
rear coach turned over on its side down a low embankment, about 
300K, from the bridge. The engine stopped on the west end of 
the bridge, just clearing the iron span, which .was still resting on 
west bridge seat. The bridge was a pin-connected, through span, 
93ft, long, with iron floor beams, and strongly riveted to the sides 
of poste,” If only our American friends would make bridges lees 
ephemeral in construction, they would save themselves much 
trouble, Fancy a 90ft. bridge being knocked into a creek by a 
re‘lway carriage ! 
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NOTES AND MEMORANDA, 


A cotp medal or a premium of 150 florins is being 
offered by the Datch Society of Szience at Haarlem for a paper on 
the equilibriam phenomena of one or more alloys of two or three 
metals ranging from the melting point of the metal most difficult 
to fuse to the lowest temp2ra‘ure at which the alloy will coatinus 
to remain ia a liquid state, 


Tue French Stata match factories are about to give 
a trial to red phosphoras instead of white, as being less unhealthy 
for the workmen. One of the newspapers, with a hit at the 
besetting sin of match factured by the State, says, ‘‘ We 
have not ventured to ask the director whether the new matches 
will light. We shall soon see,” 


AccorDING to Prof. McAdie, the risk of lightning stroke 
is five times greater in the country than in the city, because ordi- 
nary dwelling houses in city blocks receive a very considerable 
protection from the tin roofing, cornices, gatters,and soon. The 
Royal Prussian Bureau of Statistics says that the geological forma- 
tion of the ground has some influence upon the frequency of 
lightning strokes. Thus, if one represents its frequency ia a chalk 
formation, two will represent itin marl, seven in clay, nine in sand, 
and twenty-two in loam. 


A NEW method for damascening glass articles has been 
invented in Germany, which will be employed principally in the 
manufacture of glass letters. After the figure to be designed has 
been cut out of the paper or colour covering with which the glaes 
is coated, the naked places are covered with solution of glue or 
dextrine. After being heated slightly this substance scales cff and 
leaves fine designs behind, appearing like crystallisation. In 
order to make the outline come out plain and distinct, the inventor 
ee to trace it afterwards with a platinum pin made red hot 

y a benzane blast or electric current. In this manner the out- 
line is not only burnt in but at the same time engraved. 


Harpwake and cutlery business done with foreign mar- 
kets by Sheffield for the month represents a valueof £181,166, which 
is nearly £10,000 better than in the corresponding month of last year. 
The improving markets are Sweden and Norway, Holland, France, 
Spain and Canaries, Chili, Argentine a British Possessions 
in South Africa, East Indies, and Australasia. Dacreases are shown 
by Russia, Germany, Belgium, United States, Foreign West Indies, 
Brszil, and British North America, For the ten completed months 
of the year the value is £1,522,603, which is a decrease of £2000 as 
compared with the similar period of 1894, and of nearly £200,000 
on the trading done during the first ten months of 1893, 


Tue Zeitschrift fur Beleuchtungswesen gives the 
following as the net cost of manufacture of electric incandescent 
lamps in Germany:—Globe, 0°48d ; platinum, 0 °96d.; filament, 
0°24d.; t and attach t, 0°244.; giass neck and vacuum 
tube, 0°18d.; total, 2°ld.; working the filament, 0°24d.; condac- 
tors, 0°12d.; fixing filament on conductors, 0°06d.; preparing for 
vacuum, 0°3d.; vacuum, 0°34.; photometry, 0°12d.; fixing neck 
and soldering, 0°24d.; cleaning and testing, 0°12d.; total 1°5d.; 
general expenses, 0°24d.; current, 0°24d.; gas, 0°64.; total, 0°54d. 
Total cost per lamp 4°14d., to which add 10 per cent. for breakages, 
making 4°554d. per lamp. The cost cf packing and that of 
heating and lighting the works, together with the interest on 
capital brings this up to 5°246d, per lamp. 


THE annual statistics of the Bureau Veritas relating to 
the mercantile navy cf the world give the total number of sailing 
vessels now afloat measuring over 50 tons as 25,570, with an aggre- 
gate tonnage of 9,323,995 tons. Of this number Great Britain 
comes first with 8793 ships of 3,333,607 tons. The United States is 
second with 3824 vessels and 1,362,317 tons. Norway is third, with 
nearly 1000 less vessels than the United States, but nearly the 
same amount of tonnage. France occupies only the eighth rank, 
between Sweden and Greece. In regard to the steamers, England 
counts 5771 vessels with nearly 10,000,000 tons, Germany, which 
comes second, has 826 steamers of 1,306,771 tons, France third 
with 501 steamers and 864,598 tons, while the United States holds 
fourth place with 447 steamers and 703,399 tons, 


AN interesting report on the messenger carrier pigeon 
service of the U.S. Naval Academy has been received by 
Brig. Gen, Greely, Chief Signal Officer, from Prof. Henry Marion. 
The report says that experiments with carrier pigeons were begun 
in 1892 and continued during the cadet practice cruises of and 
since 1893, Each succeeding year batter results have been obtained 
by increasing the distance of flight for the birds. Daring last 
summer's cruise birds brought messages over 250 miles to the 
home station, the quickest time being at the rate of forty miles 
an hour. Oat of twenty-five pigeons liberated from the practice 
ship Monongahela only one failed to return to the academy loft. 
The usefulness of the service for naval purposes having been fully 
demonstrated, the report suggests that the service be established 
by an Act of Congress on a permanent and recognised basis, as it 
is in other countries, euch as France, Germany, Italy, Russia, 
Austria, and to some extent in England and Canada, in which 
Halifax is the principal station. 


Art the last meeting of the Physical Society, Mr. W. H. 
Everett read a paper on the ‘‘ Magnetic Field of any Cylindrical 
Coil or Plane Circuit.” The method of treatment is based on the 
formula for the force due to an element of current. A single 
integration applied to one component of this force gives, for any 
point in the field due to a plane circuit, the force perpendicular to 
its plane, and a double integration gives the longitudinal force at 
any point due to a cylindrical coil of any cross-section, the depth 
of winding Lag pposed inconsiderable, for coils in which the 
latter condition does not hold an approximate solution can readily 
be found. The force parallel to the plane of a circuit and the 
transverse force due to a coil are investigated in a similar manner. 
The general results are of a very simple form, and admit of easy 
approximate calculation. Special formul are deduced for coils of 
rectangular cro3s-section, the general expressions being in this 
case integrable. Appended to the paper are some numerical 
results giving the values of the forces at different points due to 
coils of various dimensions, 














Ar a recent meeting of the Physical Society, Mr. E. H. 
Griffiths read a paper, by himself and Miss Dorothy Marshall, on 
the ‘‘ Latent Heat of Evaporation of Benzene.” The results were 
summed up in the formula L = 107 05—0°1581 6, where @ is tbe 
temperature and the thermal unit at 15 deg. C. is used. This 
paper was followed by one by Professor Ramsay and Mies 
Marshall ona ‘‘ Method of Comparing the Heats of Evaporation of 
Different Liquids at their Boiling Points,” as described at the recent 
meeting of the British Association. The method employed has 
already been described before the Society—Jan 11th, 1895. Th 
liquid to be experimented on is put into a glass bulb enclosed in 
an outer jacket filled with the vapour of the same liquid. An open 
tube is attached to the top of the bulb, so that there is free com- 
munication between the interior and the vapour jacket, and no loss 
of material. Inside the bulb is a spiral of fine platinum wire, 
attached to stout platinum terminals which are seased into the 

lass. The temperature of the liquid in the bulb is raised to the 

iling point by the vapour jacket, thus when a current is sent 
through the wire the whole of the heat developed is spent in 
converting a portion of the liquid into vapour. Two such bulbs 
are connected in series, and the ratio of their losses of weight is the 
inverse ratio of the heats of evaporation of the liquids. correc- 
tion is made for the inequality in resistance of the spirals, and the 
ratio of the differences of potential between the ends of the 
spirals, when the current is passing, is de’ i in each experi: 
a by Poggendorff’s method. Results are given for fourteen 
iquids. 





MISOELLANEA. 


Ar a meeting of the Royal Scottish Society of Arts, 
held on Monday, the 11th inst., Professor G. F, Armstrong, M. Inst, 
C.E., was elected president for the ensuing year. 


Art a meeting last evening of the graduate section of 
the North-East Coast Institution of Engineers, a paper was read 
on ‘ Alternating Current Motors for use on Single Phase Mains,” 
by Mr. John B, Bent. 


TxE Willson Aluminium Company, which has been 
making calcium carbide, has taken out a licence under the Cowles 
patents. By this arrangement it now gets the control of all the 
patents relating to the manufacture of calcium carbide in the 
electric farnace, 


Mr. Lascg.es, of the Rosedale Ironstone Mines, suc- 
ceeds Mr. H. Palmer as manager of the Carlton Iron Company’s East 
Howle Colliery, near Ferryhill, Mr, Palmer, who was for sixtesn 
years at East Howle, has been appointed head mining engineer for 
the Consett Iron Company’s collieries. 


Tue Linslade Parish Council, at a meeting on Friday 
last, awarded the first premium for the competitive designs for the 
sewerage and water supply of the district to Messrs. B. 
Grantham and Son, London, and the second premium to Mr, H. B. 
Nichols, of Birmingham, The rateable area of the district is about 
£20,000, and the estimates of cost varied from £3200 to £9900. 


A MEETING of representatives of municipal Corpora- 
tions, electric lighting companies, and others interested in electric 
lighting, will be held at the Westminster Town Hall on Tuesday 
next, the 19th inst., Sir Courtenay Boyle, K.C.B, in the chair, 
when the draft revised regulations for securing the safety of the 
ses and for ensuring a proper supply of electrical energy, which 

ave been prepared by the Board of Trade, will be considered. 


Tue plans for a steel steam yacht, which Mr. Geo. L. 
Watson, the famous desigaer, is preparing for Mr. Anthony Drexel, 
of Pailadelphia, are for a vessel that will be among the largest 
pleasure craft afloat. The vessel will have twin screws, will be 
290ft. long, and will cost £100,000. The crew will number about 
eighty. Upon completion of the vessel, about June next, Mr. 
Drexel will start on a cruise around the world. She will be built 
by Messrs, Inglis, of Point House. 


Tue list of honorary members of the Institution of 
Civil Engineers has just been increased to twenty by the election 
by acclamation of his Imperial Majesty the German Emperor. 
Those previously on the books, stated alphabetically, are Sir 
Frederick Abel, the King of the Belgians, Sir Henry Bessemer, 
the Dake of Cambridge, Mr. Octave Chanute—U.S.A.— the Duke 
of Connaught, the Dake of Devonshire, Dr. Edward Franklin, Sir 
Donglas Galton, Sir W. R. Grove, Lord Keivin, Lord Rayleigh, 
the Marquis of Salisbury, the Dake of Saxe-Coburg-Gotha, M. 
Henri Schneider—France, Sir Lintorn Simmons, Sir G. G. Stokes, 
the Prirce of Wales, and the Duke of York, 


Aw explosion, causing the loss of several lives, occurred 
at Blackwell, in the Derbyshire coalfield, on Monday morning. 
Twenty-four searchers and rippers were down the pit at the time, 
making the usual investigations prior to the miners descending 
the workings, Six of these men were engaged about the centre of 
the pit when the explosion occurred. They were all killed on the 
spot, and another worker, unaware of what had happened, walked 
towards the place and succumbed to the after-damp. The cause 
of the explosion is not yet known. The pit is an exceptionally 
safe one, so safe that it is worked with naked lights, although the 
men on Monday morning carried safety lamps, as is usual on such 
occasions, 


On the 7th inst. an interesting ceremony took place at 
the Canwick Irrigation Farm, belonging to the Corporation. For 
some years the fact has been fully realised that. the sewage farm 
was inadequate for the proper purification of the sewage, and 
there have been loud complaints and threats cf legal proceedings 
by the Lindsey County Council by reason of the alleged pollution 
caused by the effluent water from the farm. Fally recognising 
the inadequacy of the farm, and that to increase its area would be 
both doubtfal as to results and prohibitive in cost, the Sanitary 
Committee, after testing for a considerable pericd filters of coke 
breeza, and failing to get eatisfactory results on the strong sewage 
of Lincoln, came to the conclusion that the International system 
of ferozone and polarite was the beet and most economical, and it 
was, therefore, decided to adopt it. The city surveyor, Mr. R. A. 
MacBrair, Lee gm the necessary plans, and carried out the works, 
and on Thursday last the polarite filters, twelve in number, were 
formally put into operation by the mayor, who declared the worke 
open. The polarite filters will be used to relieve the land, which 
has become sewage sick, although it is stated to be of the most 
suitable kind and laid out with great care, , 


Ar a meeting of the Northern Society of Electrical Engi- 
neers, held in Manchester on Monday, Mr. A. RK. Bonnett read a 
paper on ‘‘ Municipal Telephony,’ in which he compared what had 
already been done very successfully in this direction on the Con- 
tinent, with the present backward condition of telephony in 
England, where it was practically controlled by two bodies, the 
Post-ofice and the National Telephone Company. As a conse- 
auenco, not only had the develop t of telephony in the United 
Kingdom legged behind that attained in other countries, but 
another result of the existing monopoly had been its disastrous 
effect upon our electrical industry. Abroad, in France, Germany, 
Belgium, Switzsrland, Norway, and Sweden, extensive factories 
for the manufacture of telephonic apparatus were in existence or 
in contemplation, whereas in England all important orders were 
placed abroad, principally in America. The suppression of tho 
existing monopoly in telephone exchanges would not only 
give reduced charges and better service, but would practically 
create a new home manufacturing industry. Much had lately 
been heard of the absolute necessity of opening up new markets in 
Africa and elsewhere, but they had at hand a means of employing at 
least some of their surplus capital at a profit, of finding work for 
thousands of electricians, artisans, clerks, and labourers, and of 
creating a new and extensive home industry. That means was the 
reversal of the existing policy of telephonic monopoly. 


Tuer presentation of the-medals, prizee, and certificates 
earned by the students cf the Sheffield Technical Schcols took 
place on the 12th inst., when an addition was made to the usual 
proceedings, consisting of opening the various departments of the 
school to the inspection of the ladies and gentlemen who had been 
invited to the evening ceremony. A large number availed them- 
selves of the opportunity of seeing for themselves something of the 
work that goes onthere, The visitors were escorted by the officials 
of the school, who explained the processes, The first department 
visited was the metallurgical laboratory, where also was given an 
exhibition of pyrometry. The open hearth and crucible steel 
furnaces were both working, ard a “heat” was taken from the 
hearth during the afternoon in the presence of an interested 
company. The engineering department also received a good deal 
of attention. In the laboratory was seen the 50-ton Buckton test- 
ing machine, which was fully explained, and specimens of steel 
tested. The dynamo for the electrical welding and smelting was 
being worked by the compound marine engine, which was made on 
the premises. Various apparatus were also shown for testing 
indicator springs, cements, oil, and steam gauges. In the boiler 
and engine-houses was seen the most interesting feature of the 
engineering departments, namely, the boiler for supplying super- 
heated steam to a new engine designed to work withit. This steam 
is heated to 700 deg. Fah., and the pressure in the boiler is 1301». 
This was shown by Professor Ripper. After the distribution of the 
prizas, Dr. Elgar delivered an addrecs. 
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THE OTIS ELEVATORS IN THE MANHATTAN 
INSURANCE BUILDING 


THE rapidly growing use of lifts or elevators in buildings in 
this country, and especially in London and a few of the 
largest towns, has caused attention to be directed to the 
several forms of lifts most used in the United States, where 
the speeds adopted are much higher than at present used in 
England, and where lifts are used almost to the exclusion of 
stairs. For this reason some attention may be usefully 
directed to some striking examples of lifts and lift arrange- 
ments adopted in the Manhattan Insurance building in 
Broadway, New York, and to some others. We commence 
the publication this week of a number of engravings illustrat- 
ing these, and shall give some particulars of the cost of their 
working. 

Herewith will be seen a perspective view to a small 
scale of the very high building above mentioned, and in which 
& number of small lifts are employed to take passengers to 
one or other of the several floors without stopping at inter- 
mediate floors. The necessity for this will be realised when 
it is noticed that the height of the building is so great that 
the ordinary four-storey buildings adjoining it only reach a 
little above the height of the main entrance. It is 350ft. 
in height above the pavement, a height, which, it need 
hardly be said, necessitated very perfect foundations to 

revent sinking. Like most of these modern high build- 
ings in the United States, the skeleton of the whole 
fabric is of wrought iron and steel, and this rests on piers 
sunk down in caissons to the bed rock, by the pneumatic 
process used in sinking bridge piers. The height above- 
mentioned is from the base of the flag-staff, and the total 
weight on the piers, of which there are fifteen in number of 
different sizes, is about 30,000 tons. Above the foundation 
thus secured the building is carried on twenty-nine columns 
of different sizes and carrying different loads up to 2000 tons 
of 2000 Ib. 

As the columns in the side walls stand within din. of the 
building line with an enormous concentration of weight upon 
them, it would be impossible to construct an ordinary founda- 
tion that would not crumble at the edge under the weight there 
concentrated. To avoid this difficulty girders are inserted 
between these columns and the foundations. These girders 
support at their cantilever ends the columns, and are in turn 
supported by the foundation at a point about 7ft. from the 
building line, which point is calculated to form the centre of 
& square, one side of which falls in the outer edge of the 
foundation, and the area of which is sufficiently large to 
reduce the pressure, per square foot, to the limits allowed by 
building law. They are supported upon narrow fulcra 
from which the strain is distributed over the foundation by 
means of two layers of steel girders, the first running parallel 
with the cantilever, the second at right angles thereto. 
Therefore, although the weight of the building is not divided 
equally upon the number of columns, yet when this load 
reaches the bed rock an even pressure is produced upon the 
entire bearing surface. 

The total weight of iron and steel work in the building 
amounts to 5800tons. Some of the sections are of an enormous 
size and weight. The cantilever girders in the basement are 
67ft. long, 3ft, 4in. wide, 8ft.deep. They weigh 88 tons each. 
They came to the building in four sections, 10in. wide, 67ft, 
long, weighing 22 tons each. A special truck was built to 
haul the same to the site. The cantilever girder over the 
second storey on New-street is 66ft. long, 2ft. Gin. wide, and 
4ft. 6in. deep. It weighs 40 tons. It was impossible to haul 
this girder on the trucks built for the 22-ton girders, as the 
pavement would sink under the large weight concentrated in 
the wheels. With the permission of the city authorities a 
movable track was laid to the building and the girder was 
thus hauled to the building upon swivel trucks. 

To avoid joints, and thereby add to the rigidity of the 
building, the columns are made in lengths covering three 
storeys. They average about 15 tons in weight. To handle 
this heavy material the heaviest of hoisting machinery was 
necessary. The calculations for this machinery had been 
carefully made, so that there was no hitch during the erection. 
The derricks used would lift the heaviest pieces easily. As to 
the lighter pieces, coming to the building on trucks carrying 
six to seven tons, instead of hoisting each piece singly, a 
chain was placed around the entire truck load, which was 
lifted bodily to the top of the building. 

The caissons are of the following shapes and dimensions : — 
Cylindrical caissons: 13ft. 4in., 14ft., 9ft. 9in., 15ft. in 
diameter, Rectangular caissons: 15ft. 6in. by 25ft., 13ft. by 
16ft., 12ft. din. by 26ft., 10ft. Qin. by 21ft., 10ft. by 24ft., 
15ft. 6in. by 25ft., 13ft. by 13ft., 15ft. Gin. by 25ft., 21ft. 6in. 
by 25ft. 6in., 12ft. Gin. by 22ft., 11ft. by 36ft. The caissons 
were all sunk without accident. 

Boilers.—The boilers, which furnish steam for all purposes 
in the building, are of the Scotch cylindrical return tubular 
type, three in number, each 11ft. Gin. in diameter, and 10ft. 
long. These are placed in & vault under the Broadway side- 
walk, this being the only available space for boilers of the 
required capacity. Each boiler is fitted with two Purves 
ribbed furnaces made of steel, each 45in. in diameter, and so 
designed and fitted as to be conveniently removed and 
replaced when necessary, without disturbing any other por- 
tions of the boiler. Each boiler is also fitted with 146 Serve’s 
internally-ribbed tubes 33in. outside diameter and 7ft. long. 
All other parts of the boilers are of steel plates of the best 
quality, and although the working pressure is to be but 80 lb. 
per square inch, the thickness of the plates and strength of 
the bracing have been proportioned for a very much higher 
pressure in order that the boilers will be absolutely safe 
under any conditions. The aggregate capacity of the boilers 
will be the ability to evaporate 13,500 1b. of water per hour 
to and from the temperatures adopted by the American 
Society of Mechanical Engineers as a standard of commercial 
equality, but there is no doubt that their liberal proportions 
will admit of a much higher performance. 

The boilers are set upon solid foundations of concrete and 
stone. They are covered with non-conducting material, and 
to further prevent the radiation of heat and corrosion, there 
isan air space between this and the boiler plates. This 
covering is protected by galvanised iron plates, bolted 
together in sections, and easily removable for examination 
of the boiler shells. Each boiler is provided with a spring 
safety valve of ample proportions, and with all other best 
known appliances which tend to ensure the best performance 
and safety. 

The gases from the furnaces, after leaving the boilers, pass 
down to a horizontal underground flue leading to the base of 
the smoke-stack. This underground flue is 44ft.in diameter, 
75ft. long, is made of steel plates, and is placed entirely 
under the water-tight floor of the basement. As the tem- 


cause it to evaporate the surface water coming in contact 
with it if sunk unprotected in the quicksand, it has been 
necessary to construct a water-tight trench in which to place 
it. This has been done by sinking eight steel water-tight 
caissons having a boat-shaped section to a depth of about 
10ft. below the level of the basement floor, the caissons being 
joined together by a water-tight joint after sinking. Brick- 
work is built inside these caissons, forming a continuous 
circular water-tight trench in which the underground flue is 
placed, there being sufficient space around it for carrying off 
the hot air to the smoke-stack. Provision is made by means 
of openings for the removal of all ashes or cinders that may 
collect in the flue. 

This underground flue connects with the base of the lower 
section of the smoke-stack, which is also of steel, ,’;in. 
thick, 4}ft. in diameter, and about 45ft. high from the base- 
ment floor. As this lower section of the smoke-stack passes 
up through the lower portion of the building, it has been 
necessary to surround it with a heavy column of masonry to 
prevent the radiation of heat. This column of masonry is 
capped with a heavy iron casting which serves as the base of 
the upper portion of the smoke-stack. This upper or main 
part of the stack is 4}ft. in diameter and 230/t. high above 
its base, and is made in sections varying from 31ft. Yin, long 
at its base to 124ft. long at the top, the upper sections being 
made in short lengths for convenience and safety in hoisting 
to the great height. This smoke-stack is made of steel, the 
sections being joined and secured together by angle rings, 





THE MANHATTAN INSURAKCE BUILDING, NEW YORK 


those of the lower sections being stiffened by vertical angle 
bars and double-riveted lateral seams to safely carry its 
entire weight, which, with its covering, will be over sixty 
tons. It is surmounted at the top by a hood 8éft. in 
diameter to keep out storm and moisture, the top of which is, 
in round numbers, 258ft. above the Broadway sidewalk. 

The smoke-stack for its entire length is covered with non- 
conducting material, outside of which is fitted a galvanised 
iron casing made in sections and easily removable. The 
smoke-stack is secured in its position by anchors built in 
the wall of the building, these being also bolted to the steel 
frames inside the wall. The projecting portions of these 
anchors are fitted with vertical pins, which fit into brackets 
on the smoke-stack, allowing free movement for expansion 
or contraction of the stack from the varying temperatures to 
which it will be subjected. As, in an extensive office buildin 
like this, the boiler plant is the life of all the facilities an 
conveniences provided for the uses of its occupants, the 
company has felt constrained to avail itself of all the means 
known to engineering science which obtain, in this parti- 
cular, to reliability and safety, and in adopting the type of 
boilers herein described, together with all the appurtenances, 
the company has been governed by the best counsel and 
ability in such matters. The above-described plant was 
furnished by the Quintard Ironworks, foot of Twelfth-street, 
East River, New York. 

Space will not permit it, or we would publish some of the 
views of the interior of this building and of its foundations, 
In our engravings, Fig. 1, page 479, gives a plan of the five 
hydraulic elevators as grouped in the Manhattan Building, 
and Figs. 2 and 3 are sections of the buildings on the lines 





perature of this underground flue will be sufficiently high to 


— 
to a small scale, as there are seventeen floors above the base. 
ment and cellar, but they show the arrangement of the lifts 
four of which rise to the sixteenth floor and one to the 
seventeenth. Figs. 4, 5, and 6, page 479, show the arrange. 
ment in plan and section of the engine and pump-room 
with the auxiliary pressure tanks G C1, which work in con. 
nection with the main pressure tank H, shown in Figs. 2 
and 3, and by diagram between Figs. 6 and 7, page 479 
Figs. 7 and 8, e 479, illustrate in plan the separate 
elevator in another part of the same building for the use of 
the officials of the company. Figs. 18 and 19 show the Otis 
governor, which is used to check the speed of descent in 
ordinary working, and to stop the lift car in any case of im. 
proper suspension or breakage of any one of the ropes, 


(To be continued.) 








HOW TO SECURE DURABLE RAILS OF LARGE 
SECTIONS. 


IN a paper presented by R, W. Hunt, of the Western Society of 
Engineers, on the evening of Ostober 2ad, a very interesting 
account cf the difficulties in the manufacture of steel rails of large 
sections was given. The first part of the paper treated of the 
history of the steel rail industry, and the traditions which formerly 
obtained, which cansed the steel used for rails to be surrounded 
with considerable mystery, has to a certain extent always enveloped 
the tool steel industry. For instance, the first manufacturer of 
steel rails used to insist that the doors of the casting house should 
always be closed when the steel was teemed for fear of the effects 
of draughts of air, which were supposed to endanger the steel in 
some mysterious way. No reason can be given for this caution 
other than that the practice was followed in making tool steel, The 
ingots from which rails were made were not rolled into blooms in 
the early history of steel rail making, but the first reduction from 
| the ingots was always performed under hammers. The reason for 
| this was that the Eoglish rail makers imagined that the effect of a 
| hammer blow upon the ingot was to improve the quality of the 
| metal, the idea of rolling being introduced by Mr, George Frits, 
| who built the first blooming rolls. He made up his mind that 
| whatever effect the hammer might have npon the steel in forming 

the bloom was lost during the re-heating preparatory to the fina! 
| rolling into rails, 

The author commented upon the fact that the early work in 
| steel rail making produced better results under the traffic than 
| the best work which can be had to-day will give. This partly 
| apparent and partly real advantage which was possessed by the 
| earlier rails was not considered mysterious in any way, and eeveral 

reasons were given for the excellent reports which we are accus- 
| tomed to hear of the records of this steel. [twas but natural that 
| the first steel rails should have better records than those made of 
| iron, and the improvement which followed the change to steel was 
greater than any which have been found possible in the subsequent 
| development of the art. The steel was not at first severely 
| criticised, because even poor steel admitted of such a development 
of the railroad industry over that possible with iron rails that the 
small faults dropped out of notice. There were, however, two 
reasons why the steel rails of small section gave really better 
results than can now be obtained with heavier sections, First, the 
smaller sections call for more work to be done upon the metal in 
the rolls, and the work was finished at a much lower temperature 
than is ible with large sections, Another circumstance which 
favoured the rails of small section was in the lightness of the 
rolling stock which passed over it. This caused somewhat of a cold 
rolling action which is impossible to obtain with the heavy sections 
on account of the vastly increased weight of locomotives and cars, 
A 50 lb. or 56 lb. section became surface hardened in use, which 
enabled it better to withstand the wear to which it was 
subjected. : a : , 

As the rolling stock became heavier the rail sections increased 
in weight ; as they must be worked under the same rolls and the 
process stopped at an earlier stage, the results of the physical 
handling of the metal are not as satisfactory as with the smaller 
sections, Referring to the suggestions which have been made, 
that the steel should be given more work for the large sectione, 
the author showed that the only way to accomplish this would be 
to so modify the finishing of the rolls as to terminate the work 
when the metal is much colder. For commercial reasons this 
cannot be done, and the only remedy for the failure of large 
sections to give good results isto os found in falling back upon 
chemistry. The manufacturers meet attempts to secure improved 
qualities by claims that the rails of to-day are quite good enough, 
considering the low price at which they are sold. The author 
showed the mistake which was made by many designers when 
called upon to get up heavy sections by putting the additional 
metal in the head where they thought it was required to resist 
wear, This made matters worse for the reason that a large head 
cools slowly, and the rails finished at a high temperature were 
consequently softer than ever. The vast number of different rail 
sections which were formerly used was commented upon with the 
remark that every chief engineer eeemed to have the idea a few 
years ago that in order to show that he was qualified to hold his 
position, he must get up standard rail sections of his own. This 
resulted in more than 600 different sections, which caused much 
trouble, and was not conducive to improvement in the wearing 
qualities, The agitation was referred to which led up to the 
selection of the present so-called standard rail sections of the 
American Society of Civil Engineers, and the statements made 
that of this year’s rolling 38 per cent. of all rails would be accord- 
ing to this set of standards, Among the roads terminating in 
Chicago, there are but two which have not adopted them. 

In speaking of the remedy which chemistry offers for the 
troubles found with large sections, the author recommended 
hardening of the steel by chemical means, and remarked that Mr. 
P. H. Dudley had succeeded in getting excellent results in this 
direction in the East by requiring the proportion of phosphorus 
in the steel to be as low as ‘06, the silicon from *10 to ‘25, and 
the carbon from °55 to ‘60, This specification was applied to 
80 1b. rails, which were rolled about four years ago for the New 
York Central Railroad, and which have given excellent service. 
In speaking of the manipulation of silicon, chis impurity, which 
was formerly the greatest enemy of the steel maker, is now made 
of great value in assisting to secure good castings of the ingots. 
Pig low in silicon is now selected, and ferro-silicon is added in 
proportions which ensure a sound casting of the ingot. The 
Eastern mills were shown to have a decided advantage over those 
of the West in having vast quantities of ore at hand which was 
extremely low in phosphorus. This rendered it easy in the East to 
meet the specifications of Mr. Dudley, but as the ore obtainable 
west of the Allegheny Mountains is not low in phosphorus, very 
different conditions prevail there. From Mesaba ore it is possible 
to get steel which has not over ‘085 per cent. of phosphorus, and 
the author thought that this limit should be insisted upon in the 
West. Then, if the carbon was kept at about °48 per cent., safe, 
durable rails should be expected. In this way rails could be 
chemically hardened to give the qualities which are impossible to 
obtain by rolling. The author thought that most of the rails rolled 
in the West in the future would be upon about this basis.— 
American Manufacturer. 











Tue spread of the bicycle fever has had a marked effect 
on the rubber trade. A well-known American rubber dealer states 











AB and CD of the plan, Fig. 1. The sections are necessarily 


that in the past ay months £1,000,000 worth cf crude rabber 
has been purchased by tire makers, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS OF SIR BENJAMIN 
BAKER, K.C.M.G., F.R.S., LI.D. 


GENTLEMEN,—Two thousand years ago certain Greek philoso- 
hers turning aside, we may presume, from the serious duties of 
ife for an hour's idle talk, as we are doing to-night, discussed the 

question of what was the proper course to pursue supposing, in 
case of shipwreck, chance threw a plank within one’s own reach 
and away from that of a better man. Should we push the plank 
back towards the latter, or, failing that, would the crew of the 
vessel be jastified in doing so? Varying answers were given to this 
difficult question by different philosophers, and, no doubt, in some 
form or another, we have all encountered the aforesaid plank and 
been somewhat perplexed to decide how to act. In the present 
instance the plank in question is the one upon which I now stand, 
ddressing you as President. I felt that it had merely slowly 
drifted in my direction, and finally reached me owing to my long 
residence in Westminster and other chance influences, and there- 
fore I did not hesitate to push it towards a better man—in fact, to 
the most distinguished man on the roll of the Institution—but the 
crew of the vessel, that is to say the Council, returned it to me, 
and although I may doubt their wisdom, I cannot question their 
generosity. ’ - 

Having accepted offics it is my duty, in accordance with ancient 
custom, to deliver an address of some kind. In the early days of 
the Institation, when technical literature was non-existent, a 
presidential address constituted a valuable medium for dissemina- 
ting useful knowledge, and for that reason it was not only listaned 
to, but read by engineers, who, in the words of Cicero, looked for 
multa lumina ingenii, multae tamen artis. At the end of the 
nineteenth century tke conditions are, however, vastly different, 
for every newspaper now gives immediate and fall publicity to all 
important engineering matters, as it is universally admitted that 
engineering activity in a manufacturing, maritime, and colonising 
country like our own, means general national prosperity. Presi- 
dential addresses are, therefore, out-of-date productions which no 
one reads, though many are still written. For useful knowledge I 
refer members not tomy address, but to the technical journals, and 
to the two thousand pages of “Proceedings ” and ‘‘ Abstracts” of one 
or two hundred papers in foreign journals issued annually by the 
Institation ; re ig by so doing, I not only avoid adding to the 
burden of readers of the ‘‘ Proceedings,” but also incidentally dis- 
claim any pretence of instructing the very experienced and critical 
audience I now have the honour of addressing. ; 

Apart, however, from the ordinary scientific and ractical work 
of the profession, which is dealt with so fully in the ‘‘ Proceedings, 
engineers have so many interests in common, and their work is in 
touch with so many other branches of science, that there is no 
dearth of subjects for an honur’s talk. Thus, having regard to the 
enormous increase in the number of our members and the keen 
competition of foreign engineers, attention might be directed to 
the importance of the Institution fostering by every legitimate 
means the spirit of comradeship amongst British engineers. Then, 
the great question of the future of engineering is of vital interest 
to us all; and, as history repeats itself, we might glance backward 
to ascertain, if possible, the reasons why engineering is so essentially 
modern a calling, especially as regards steam and locomotion. Was 
it because the modern craz3 for rapid transit, often as purposeless 
as that of a record-breaking bicyclist, has not its equivalent in the 
past ; or was it because our ancestors lacked the inventive power 
and mechanical ingenuity of the present age; and, above all, is 
the present position of our profession a mere mushroom growth, 
due to the exceptional stimulus afforded by the simultaneous re- 
organisation of the whole system of sea and land transport and of 
mannfactories on the basis of steam power, or will the Institution 
of Civil Engineers continue to increase in numbers and in influence ? 
Again, in connection with the same subject of the fature of the 
profession, excursions might be made in the vast fields of physical 
seience which constitute the borderland of engineering, for where 
the physical explorer advances the engineer settler quickly follows ; 
or, abandoning the discussion of such wide questions, ample subject 
matter for an hour’s talk might be found in considering whether 
the Institution might not, by committees of its members other than 
the Council, do much useful work in settling standard clauses for 
specifications of different classes of work ; standard sections of rails 
and details of various kinds where the — meaningless lack of 
uniformity often leads to unnecessary delay and cost in manufacture, 
Some of the preceding subjects will be referred to in the present 
address, but the limits of space make it impossible, of course, to 
do justice to any one of them. 

Little need be said to enforce the importance of the Institution 
fostering the spirit of comradeship gst its bers, for the 
British engineer, like the British soldier, has to serve in all parts 
of the world, and, whether working at home or abroad, he is 
——_— for success upon the loyal co-operation of his colleagues. 
If he achieve fame, it is by being borne up on the shoulders of his 
fellow-workers, and not as the result of purely personal effort; for 
although great engineering works are often popularly associated 
with one man’s name, engineers well know that it would pass the 
wit of man to say how much of the merit was due to that par- 
ticular man, and how much to the many others working with him 
and with the contractors, 

The advantage and, indeed, necessity of engineers meeting to 
exchange past experiences, to discuss difficult problems awaiting 
solution, and to establish personal relationships, was recognised by 
our predecessors very many years ago, When, about the middle 
of last century, a demand arose for increased facilities for internal 
communication by roads and canals, it necessarily happened that 
the men engaged in different parts of the country in projacting or 
carrying out such works occasionally met in the Houses of Parlia- 
ment and the Courts of Justice of the metropolis. Oa one of these 
occasions it was suggested to Smeaton that it would be well if 
some sort of periodical friendly meetings could be held, where engi- 
neers might me personally known to one another ; that, to use 
the somewhat quaint language of the time, ‘‘ thus the sharp edges 
of their mind might be rubbed off, as it were, by a closer commu- 
nication of ideas, no ways naturally hostile, might promote the 
true end of the public business upon which they should happen to 
meet in the course of their employment, without jostling one 
ancther with rudeness too common in the unworthy part of the 
advocates of the law, whose interest it might be to push them on 
perbaps too far in discussing points in contest.” Smeaton at once 
approved of the suggestion, and on March 15th, 1771, that is to 
say, 124 years ago, a meeting took place at the King’s Head, 
Holborn, when it was agreed ‘‘that the civil engineers of this 
kingdom do form themselves into a Society, consisting of a 
president, a vice-president, treasurer, and secretary and other 
members, who shall meet once a fortnight on Saturday evenings, at 
seven o'clock, from Christmas, or so soon as any of the country 
members come to town, to the end of the sitting of Parliament ; 
and it is further agreed that each town member shall pay a 
forfeit of 1s. for being absent, unless he is out of town.” Under 
the name of the Smeatonian Society of Civil Eagineers, the Society 
so inaugurated has continued its work down to the present day, 
and still flourishes as a dining club, of which our distinguished 
honorary member, Field-Marshal Sir Lintorn Simmons, was one of 
the recent presidents. Daring the first twenty years of its exist- 
ence the Society could only boast of fifteen professional members ; 
but as such names as Smeaton, Watt, and Rennie appeared in the 
list, the Society of Civil Engineers was, no doubt, as traly represen- 
tative of the profession at that time as the Institution of Civil 
Engineers is in these later days. Oar ancestors’ method, there- 
fore, of promoting comradeship was to dine together in a 
modest fashion some dozsn times in a year, whilst we 
have one great feast annually. There is something to be said 
in favour of the old plan, and of utilising our fine new building, 
if possible, for occasional social gatherings, since, although the 








ably-conducted technical press may partially fulfil the original 


arpose of papers and discussions at this Institution, it is the 
atter alone which can foster the no less important spirit of com- 
radeship which Smeaton sought to promote in the interests of 
engineers a cantury and a-quarter ago. 

— was sometimes expressed at the number of men desiring 
to follow the profession of civil engineering, but surely it was the 
most natural thing in the world, for every thoughtfal student 
must gradually realise that the animal and vegetable kingdom 

resent numberless mechanical problems, and that the universe 
itself, indeed, may in many respects bo regarded as a supreme 
engineering work designed by an infinite intelligence. Dascartes, 
as long ago as 1628, regarded the human body as a physical 
mechanism, the action of which would be largely explained by the 
laws of matter and motion; and, although he could offer no better 
explanation of muscular contraction than that it was due to the 
forcing of a fluid, called for convenience “animal spirits,” into a 
aumber of elongated cells, of which the muscle was assumed to be 
built up, he was undoubtedly advancing in the right direction. 
We know now that the fibriliar structure is the contractile sub- 
stance, and that a transformation of the potential chemical energy 
of the muscular substance into mechanical work by means of heat 
is the real ‘‘animal spirits.” A3 a transformer of energy, the 
animal machine will often be twice as efficient as an ordinary steam 
engine. In some parts of the world, where coal is dear and straw 
abundant, horse and engine alike feed on the produce of the corn, 
field ; but, whilst straw alone suffices for the fire-box of the port- 
able engine, the horse requires corn also, but the weight of food 
supplied to the engine will be two to three times that given to the 
living horse. 

The narrow border line which divides the engineer from the 
a is well illustrated in an interesting autobiographical 
note of the late Professor Huxley. ‘‘ Asa boy,” he writes, ‘‘my great 
desire was to be a mechanical engineer, but the fates were against 
this, and while very young I commenced the study of medicine, 
Bat, thongh the Institution of Engineers would certainly not own 
me, I am not sure that I have not all along been a sort of mecha- 
nical engineer in partibus injidelium. Iam now occasionally horri- 
fied to think how little I ever knew or cared about medicine. The 
only part of my professional course which really and deeply 
interested me was physiology, which is the mechanical engineering 
of living machines ; and, notwithstanding that natural science has 
been my proper business, I am afraid there is very little of the 
genuine naturalist in me. What I cared for was the architectural 
and engineering part of the business, the working out the 
wonderful unity of plan in the th d th ds of 
diverse living constructions and modifications of similar 
apparatuses to serve diverse ends.” 

The vegetable kingdom is no less suggestive of engineering pro- 
blems than the animal kingdom to the thoughtful student, 
Every tree is, in fact, a vegetable pumping engine, but hydraulic 
engineers would be sorely puzz'ed to explain how the large quantity 
of water required to supply the evaporation from the extended 
leaf surface is raised heights up to ft. and above. We know 
that the source of energy mast be the sun’s rays, and we 
know, further, that in the production of starch, the leaf stores 
- less than one per cent. of the available energy, so that 
plenty remains for raising water. Experiments have shown that 
transpiration at the leaf establishes a draught upon the sap, and 
there is reason to believe that this pull is transmitted to the root 
by tensile stress, The idea of a rope of water sustaining a pull of 
perhaps 150 lb, per square inch may be repugnant to many engi- 
neers, but the tensile strength and extensibility of water and other 
fiaids have been proved experimentally by our member, Professor 
Osborne Reynolds, and by Professor Worthington and others. A 
liquid deprived of air entirely filling a glass vessel when cooled 
pulls on the vessel, and at last lets go with a violent click. Water 
has been so stretched nearly one per cent. of its bulk, and the 
adhesion of the water to the sides of the vessel and the amount of 
the tensile strength were found to be quite equal to that of good 
mortar. With ethyl alcohol the modulus of elasticity, both in 
tension and compression, was constant up to the ultimate tensile 
resistance realised of 255 1b. per square inch. Many hydraulic 
engineers have, no doubt, lived and died without encountering any- 
thing in their experience suggesting that water and other fluids 
were capable of resisting a tensile stress of no insignificant amount ; 
and yet, as long age as 1663, the fact was known, for the Sacretary of 
ths Royal Society then wrote to the Governor of Connecticut that 
‘* what puzzleth and perplexeth us is that water defecated from 
air remains suspended and doth not at all subside after the receiver 
hath been exhausted of air ;” and in the same year, the President 
was asked “to entertain his Majesty” Charles II. with the 
sight of quicksilver sustaining itself by tension at a height of 50in. 
when the barometer was at 29in., “something else but equipon- 
dency of air being,” it was truly said, ‘‘ necessary to explain this 
odd phenomenon.” 

If we tura from the animal and vegetable kingdome to the 
universe at large, we are at once brought face to face with a multi- 
tude of engineering problems. How many of us, for example, 
have not vainly speculated why the moon should always turn 
the same hemisphere toward us, as a governor-ball always 
turns the same face to its spindle. No true engineer would be 
content to accept such a coincidence as a matter of chance, but 
would seek some equivalent for the mechanical connection between 
the governor-ball and its spindle. It remained for our Telford 
medallist, Professor George Darwin, to demonstrate by a brilliant 
series of mathematical investigations on lunar and solar tidal fric- 
tion, that the friction of the tides raised by the earth in the moon 
when in a semi-plastic state, fully explains the present identity of 
the axial and orbital revolutions, and the equivalent of the mecha- 
nical connection sought for is thus at last found. 

Enough has been said, perhaps, to jastify the statement that, 
living in the world as we do, it was no matter for surprise that 
so many intelligent and observant students desired to become 
engineers, Problems of vast interest still await solution in all 
branches of physical science and engineering, and the supply of 
labourers is | perpen unlimited. The number of engineers, 
therefore, both at home and abroad, will doubtless increase at a 
more rapid ratio than the work to be performed, and the com- 
petition will be more severe in the fature than in the past. 

Tne Council of the Institution have not been unmindfal of the 
march of events, but have endeavoured by an insistence upon 
certain educational qualifications on the part of the students and 
of professional experience on the part of the applicants for mom- 
bership, to admit no one to the Institution whom they thonzht 
might prove unworthy of comradeship with the great body of 
engineers, whose labours in the past have helped to keep Great 
Britain so well to the front in all matters affacting the material 
prosperity of the people. What may be the course of events in 
the immediate future as regards engineering progress, no one can 
venture to predict, but it has been well said that ‘‘the future does 
not come towards us, but streams from behind over our heads,” 
and a backward glance thus may afford some usefal hints and 
lessons as to the future. 

An impartial survey of actions and events recorded in history 
will satisfy most people that in all ages there were to be fonnd 
men no less intellectual and enterprising than ourselves, and that 
the demands of the time, wanton warlike or peaceful, have 
always proved capable of realisation. That ‘‘ necessity is the 
mother of invention” is true of all ages, and the only difficulty 
in making forecasts is the strange way in which the aims of different 
generations vary. History teaches us that the ablest engineers 
and the shrawdest politicians fail utterly in interpreting correctly 
the first faint indications of some new demand of the public, and 
if they indulge in prophecies they seldom are true ones. The 
popular notion that some great advance is due to the brilliant 
inspiration of a particular genius proves, on closer examination, to 
be wrong, as the advance was merely the result of the operation of 
the ordinary laws of supply and demand, and the genius himself 
very probably will have committed himself in writing to a sufficient 








extent to prove that he really was drifting with the stream rather 
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than piloting the ship. On the whole, a study of hi 

I think, prove stimulating and encouraging A th ta ey 
for it will show them that a good time may be close at erg 
though the wisest may fail to foresee it, and that they need not be 
deterred from exploring a road because their predecessors hay 
marked up ‘‘no thoroughfare,” since some of the most brillia t 
discoveries in all ages have been made under such conditions, . 

Oar ancestors were content to go through the world on land and 
sea at walking pace, whilst we must in all things accord with the 
spirit of the age, and go even for pleasure by rail, steamboat or 
bicycle, at the break-neck speed which made the weary reporter of 
a sporting paper recently exclaim : — 

“Oh! what an age of wear and worry, 
When all the world is in a hurry ! 
The useless task still undertaking 
Of record making, record breaking !” 

Engineers may affect to deprecate objactless record braak; 
but, at the same time, they need no telling that it is fens a 
them that the end of the nineteenth century is such a restless age 
especially as regards locomotion, or many engineers’ offices and 
manufactories would be idle. 

It is probable that the first invention of an applianca to facilitate 
man’s locomotion was due to the difficulty experienced in walking 
across snow. Ds, Nansen, the Arctic explorer, quotes a p "9 
from an old Norse book on Greenland where a traveller says that 
‘although the flying dragons there met with are marvellous, it ig 
even more marvellous to hear of men who can tame to their 
service strips of wood in such a way that a man who is no speadier 
of foot than his fellows when he has no shoes on his feet, can 
nevertheless, as soon as he has bound these beneath his fest, out. 
strip the birds in flight, or the swiftest hounds, or even the rein. 
deer itself.” Certainly, no more trivial appliance than a strip of 
wood 8ft. long and 4in. wide could apparently be invented, and 
yet a Lapp on “Ski” will go 140 miles in a day where without 
them he could — - a tenth of the distance. With a modera 
cycle on the bast 8 thres times that distance can ba covered in 
a day, and yet, although one would have thought such an increas3 
in the locomotive powers of man would have been invaluable in the 
old coaching days, the cycle is the creation of yesterday. The 
subject was discussed long ago, we know, for Dz, Johnson dismissed 
it sarcastically with the remark to Boswell that ‘‘a man had only 
to decide whether he would go on his own legs alone or carry a 
vehicle along with him as well;” but the psopleof the time did not 
want to harry, and so thecycle remained undeveloped until the 
present restless age. 

Sir John Rennie, speaking as President of this Institution fifty 
years ago, said that when, by improvements in roads, carriazes, 
and horses, and by shortening the stages, the distance between 
London and Ejinburgh was performed in forty-two hours, ‘‘ animal 
strength and endurance had reached its utmost limits, and if any 
improvement was to be obtained it was requisite to obtain it 
from a different source.” He did not foresee that railway travel- 
ling would utterly demoralise his successors where speed was con- 
cerned, for not long ago Salby drove from London to Brighton 
and back at an average s which would have taken him to 
Eilinburgh in thirty hours instead of forty-two ; and, what would 
have astonished Sir John Rennie still more, is that the journe 
has been done in the same short time by men on bicycles, which is 
even stronger evidence of animal strength and endurance. Man 
has done much to supplement his own natural speed and power, 
but he has done nothing in that direction for the horse. In the 
year 1673 paddle wheel tugs worked by horses were in use both on 
the Toames and the Tyne for towing vessels, and it is on record 
that between Gravesend and London they would take a ship of 
1000 tons against stream at a speed of three miles an hour, No 
land vehicles similarly worked by horses carried “on board” 
appear to have been ever tried ; but, in these days of high grade 
steel, roller bearings, and india-rabber tires, it would be interesting 
to ascertain experimentally whether the performance of a sturd 
little Shetland or Iceland pony, carried on wheels instead of on his 
own legs, could not be quadrupled, as that of his weaker master 
certainly has been. 

If we direct our att fora t to the development of 
water transport, we find, as in the case of land transport, that 
quite apart from all questions of steam and electricity, it has been 
reserved for the present generation to make advances and improve- 
ments in the most primitive contrivances, which apparently might 
equally well have Soe made thousands of years ago. e abori- 
gines of America and many races of mere ae early found out 
the advantage which the lightness of birch bark canoes gave them 
in war or in the pursuit of game, and paddles of all kind were 
developed. How, when speed was a matter of life or death to 
them, did they not ages ago give up paddles and take to oars, 
and find ont, as our sensed Desking rowing men have done, that, by 
the simple contrivancs of sliding seats, an advantage is gained 
which, other things being equal, renders the result of a race a 
certainty ’ Again, why, when sailing ships had been in existence 
thousands of years, did Colambus set off to discover America 
in a carved and decorated 70ft. long sarcophagus which could 
neither sail nor weather a storm, instead of in aclippership’ The 
men who built the Santa Maria for Columbus, the Royal Harry, 
and many larger vessela, were quite capable as artificers of con- 
structing with the same materials and implements clipper ships of 
500 to 900 tons such as astonished the world in the historical race 
from China to london in 1866, At the end of May in that year, 
five vessels, the Fiery Cross, Ariel, Taeping, Serica, and Taitsing, 
left Foo-chow-foo laden with tea for the race home, With varyinz 
luck, the different vessels at times covering 328 miles in a day, 
proceeded on their long course, and in the Channel the Ariel 
and Taeping sighted each other for the first time sinca leaving 
China, and off Plymouth were racing neck and neck with every 
stretch of canvas set. Finally, after about a three months’ race, 
the Ariel finished ten minutes ahead of the Taeping, having left 
China twenty minutes before her; the Serica arrived the same 
day, the Fiery Cross the following day, and the Taitsing the day 
after. Allowing for the difference in the time of starting, three of 
the vessels did the passage in 99 days, and the two others took 
two days longer. Here there was no help from steam or steel, but 
the old materials, wood and canvas, sufficed for the work. _ 

As so many advances might have been made in the direction of 
rapid transit by sea and by land by the skilful but illiterate 
mechanics of many centuries ago, without any aid from s:ientific 
research, it would appear probable that the reason for the solution 
of the problem being so long deferred was that wars, revolutions, 
and great social changes occupied men’s thoughts in former times, 
and there was not that unceasing struggle for commercial supre- 
macy and material advantages which is so characteristic of the 
present century. Necessity, therefore, did not give birth to 
invention. 

When the illustrious James Watt directed his attention to the 
pins rien x of the steam engine the Saven Years’ War had jast 
ended, and the country was weary of foreign and civil strife, and 
longed for the advancement of its material prosperity. The 
establishment of the firat ironworks in Glasgow, the deepening of 
the Clyde in 1760, and the opening of the Bridgwater Canal, would 
naturally lead an original mind like Watt’s to foresee some of the 
vast consequences of the development of manufactures and inland 
transport, and the hopeful spirit of the times acted as a stimulant 
to many other inventors, Thus, whilst Watt decided upon separate 
condensation in 1765, and patented improvements leading up to 
the double-acting rotary beam engine in the years 1769, 1751, and 
1782 respectively, we find that the years 1767, 1768, 1779 and 1784 
successively saw the births of Hargreaves’ spinning 20D, 
Arkwright’s spinning machine, Crompton’s mule, and Cartwright’s 
poses loom, Without these and similar improvements there would 

ave been as little demand for Watt’s engine as for Lesseps Saez 
Canal before the development of steam navigation in the British 
marine, 

It is difficult for us to realise that in the years referred . 
England was chiefly dependent upon her American colonies a0 
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nd Sweden for the supply of bar iron, and that Birmingham 
larly regarded as the centre of the iron industry of Great 
Britain, The latter fact is illustrated by an ambitious poem of the 
time, entitled “ Panegyric upon Iron” : — . 
‘Soon o'er thy furrowed pavement, Bremicham ! 

Ride the loose bars obstrep'rous ; to the sons 

Of languid sense and frame too delicate 

Harsh noise perchance, but harmony to thine.” 


Rossia a! 
was popu 


In 1751 application was made to Parliament for the admission of 
par iron duty free from our own Colonies, and an Act was paseed 
authorising this so far as the Port cf London was concerned, but 
admitting pig iron only at other ports. A clause, however, was 
joserted in the Act probibiting the carriage of American bar iron 
beyond ten miles from the city, with the acknowledged object of 
preventing the wagons which brought manufactured ironwork from 
Birmingham and Waleall returning home laden with bar iron, and 
go farthering competition with London ironworkers, There was to 
be no free trade, in fact, between London and Birmingham. As, 
however, the dearness of coals and the heavy duties thereon pre- 
vented the setting up cf manufactories in London, the Act was 

ractically a dead letter, and another appeal to Parliament was 
mide in 1755. In the petition the method of manufacturing bar 
iron was explained to members of Parliament in theee words :— 
‘Tae first process is to refine the iron from the ore, and the only 
fael proper for this vperation is charcoal. The next process is to 
meliorate the iron still by means of a charcoal fire to render it 
malleable and draw it into bars under the strokes of a great hammer. 
After that the iron comes into the hands of the maanfacturers, the 
use of wood charcoal is from thenceforth entirely laid aside, and 
they perform all their operations with pit coal.” It was farther 
stated that Swedish iron was charged with £3 123. 61. per ton 
export daty on leaving Sweden, and £2 8:. 61, import duty on 
arriving in this country, that the Swedes had limited the prodac- 
tion, and the Empress of Ruesia forbidden the erection of more 
ironworks, and that ‘‘the present alarming connection of Russia 
with France ehould rouse us the more to turn our thoughts towards 
our Colonies for supply.” 

Oa the very eve, therefore, of Black’s discovery of the ‘latent 
heat” cf steam, and Watt's practical application of the theory to 
th3 steam engine, Parliament and the public at !arge had not the 
di t perception of the tons revolution which was to 
change Great Britain from a suppliant buyer of bar iron from 
abroad to the manufactory of all kinds of iron and steel for the 
world. Indeed, some years after Watt's first patents, Parliament 
was acked to grant bounties on American pig iron, but in 1783, 
that is to say, a year after his patent of the rotary steam engine, 
Sir John Dalrymple, a S:otch ironmaster, published a pamphlet in 
which he exp d the opinion that Watt's invention will give the 
command of the iron trade of the world to Great Britain, and take 
it for ever, cr, at least, as lovg as the industry and liberty of 
Britons remain, from the Northern Kingdoms and from America, 
because Britain is the only country in which seams of coal, iron 
ore, and limestone are found in the same field, and of short water 
carriage to the sea. This opinion, however, was not the general 
one, for Watt's twerty years’ work had up to that time been 
treated with indifference both at home and abroad. Later on the 
swiog cf the pendulom caused an error in the opposite direction, 
and the public attributed to Watt’s foresight and genius results 
which we, who see things in their true perspective, know to have 
teen the ordinary consequences cf the law of demand and supply. 
\'p to the middle of the last century such manufactories as existed 
were established where water power was available, and naturally 
no demand existed for the more expensive steam power. At 
certain places where water at times ran short, Smeaton and others 
adopted the atmospheric pumping engine to supplement the 
supply of water to the overshot wheels, As the population of the 
country increased, and commercial questions for the first time 
began to be regarded of paramount importance, the improvement 
in trades and manufactures rendered it necessary to find other 
sources of power than water, and when the necessity arose the 
engineers of the time, of course, found no difficulty in developing 
the hitherto neglected steam engine, just as electrical appliances 
of all kinds are now being developed in response to present 
demands, 

Even now we occasionally find writers and public speakers 
referring to the steam engine and its momentous results as the out- 
come of a brilliant —— of Watt’s transcendent genius, for 
which the world would have vainly waited had not Watt been 
born, If there is one leeson that history teaches us beyond all 
question, it is that when the time comes the man is never found 
wanting. Watt himself never claimed to be either a scientific or 
mechanical genius, Writing in 1808 he said, “‘my soul abhors 
calculations, geometry, and all other abstract sciences;” and 
agaio he said, ‘‘I am not over anxious about fame, yet Iam more 
proud of the parallel motion than of any other mechanical contrivance 
I have ever made.” Judging from present engineering practice, 
we may think that this was an unfortunate foundation for Watt to 
base his future fame upon, as the parallel motion is of no interest 
now except as a geometrical problem. 

Taere are two points in connection with the early history of the 
steam engine which have always appeared to me absolutely 
astounding and incomprehensible ; first, that any mechanic of the 
period accustomed all his life to work his fathe by treadle, 
connectiog-rod, and crank, should imagine that the application of 
the crank to a single-acting steam engine was an ‘‘invention,” and 
actually secure a patent for the same; and secondly, that a man 
of Watt’s ability and experience should endeavour to circumvent 
that patent by himself patentirg that fearful ‘‘ back-lashing” 
nightmare, the so-called ‘‘sun-and-planet” motion. It is not less 
remarkable that Smeaton about the same time, when reporting on 
& paper, submitted to the Royal Society, of which he was a 
Member of Council, condemned the crank and fly-wheel because of 
the imagined difficulty arising from the stopping of the heavy 
reciprocating mass at each end of stroke, and expressed the 
opinion that the use of the fly-wheel would be a greater in- 
cumbrance to a mill than a water-wheel to be supplied with water 
pumped up by an engine, 

There is nothing, therefore, in the history of the development of 
the steam engine, or in the brilliant carreer of Watt, to lend 
support to the theory that the progress of mankind is dependent 
upon the periodic appearance on the stage of some actor of inspired 
genius, but, on the contrary, many illustrations are afforded of the 
fact that men of the highest ability and experience are as apt to 
be wrong in their forecast of events, and in their estimates of the 
relative importance of their own or other person’s investigations or 
inventions as are those of humbler powers. 

The latter historical trath applies not only to engineers, whose 
necessarily close attention to detail might make them short-sighted 
Ss regards distant events, but to statesmen of the highest standing, 
Whose training and stady of mankind at large one would think 
should qualify them to make a reasonably accurate forecast of the 
demands of the public in the immediate fature. Take, for 
example, some incidents in connection with land and water 
transport. We Londoners often complain of the want of system 
in the arrangement of the railways and their terminal stations in 
and around the metropolis, which necessitates our performing long 
Journeys in cabs to get from one railway system to another, That 
this Sifficulty exists, arises, I feel eure, chiefly from the want of 
foresight of no less able a statesman than Sir Robert Peel, for in 
1836 @ motion was ges in the House of Commons that all the 
‘ailway Bills seeking powers for terminals in Landon should be 
referred to a special committee, so that a complete scheme might 
be evolved out of the numerous projects before Parliament, and that 
property might not be unnecessarily sacrificed for rival echemes. 
Sir Robert Peel opposed the motion on the part of the Government 
on the grounds that ‘‘ no railway project could come into operation 
till the majority of Parliament had declared that its principles and 
Srrangements appeared to them satisfactory, and its investments 
profitable, It was a recognised principle in these cases that the 











probable profits of an undertaking should be shown to be sufficient 
to maintain it in a state of permanent utility before a Bill could 
be obtained, and landlords were perfectly jastified in expecting 
and demanding such a warranty from Parliament.” In this instance 
incalculable injury was vnin‘ ntionally inflicted upon Londoners by 
not having a grand central tation in the metropolis, and events 
have shown how false was the assumption that the passirg of an 
Act implied any warranty as to the financial prozp2cts cf a 
railway. 

S> much as regards the construction of railways. Now let us 
consider for a moment the question of speed on railways. Ino 1857 
Lord Brougham, as president of the Social Sziencs Congress, read 
a paper on “ Railway Accidents,” advocating the State limiting 
the maximum speed on railways to twenty-five or thirty miles an 
hoar. As to davger, he said, ‘‘ it is better to rely upon the nature 
of the thing itself, and no testing nor any authority is wanted to 
prove that rapid motion must be dangerous, It is undeniable that 
a A great majority of those who travel would prefer the security, 
and declare themselves eatisfied with a moderate speed—with going 
from London to York or Liverpool in eight hours, and to E jinburgh 
in sixteen.” In the light of the recent ‘‘raca to the North” was 
ever forecast more wrong’ A3 — speed, the public are 
satisfied with nothing less than double Lord Brougham’s proposed 
statutory maximum, and as regards accidents to passengers, the 
are not as numerous now as in the old coaching days, notwithstand- 
ing the incomparably greater ber of p g 

Equally fallacious forecasts were made by the highest authorities 
as to the probable commercial results of undertakings. Thus in 
the same year that Lord Brougham made the preceding statement, 
Lord Palmerston, speaking in the House of Commons on the 
question cf the Suez Canal, said: ‘‘I am not much out of the way 
in stating this to be one of the bubble schemes which are often 
set on foot to induce Eaglish capitalists to embark their money 
upon enterprises which in the end will only leave them poorer, 
whomever else they may make richer,” and Robert Stephenson 
following him, and addressing the House as an engineer, said, 
‘* Commercially speaking, I frankly declare it to be an impractic- 
able ssheme.’’ Szephenson, however, was not the only President 
of this Institution who has failed as a prophet, for Telford in 1829 
reported adversely on the partly-made Liverpool and Manchester 
Railway, saying that the use of horses had been rendered imprac- 
ticable by the introduction of two sets of inclined planes, which 
must be worked by locomotive or fixed engines, and he could not 
take it upon himself to say whether either would fully answer in 
practice. 

All theese mistakes, however, merge into insignificance when 
contrasted with the gigantic blunder the whole civilised world 
made in the early half of this century, in assuming that the ¢fforts 
cf the engineer would effect an immediate change in the long- 
inherited savagery of mankind, and inaugurate a period of uni- 
versal brotherhood and peace, For some few years events appeared 
to justify the anticipations. Dr, Lardner, writing sixty years 
ago, said that “it was due to the steam engine that reason had 
taken the place of force, the pen superseded the sword, that war 
had almost ceased upon the earth, and that the differences which 
inevitably arose between people and people were for the most 
part adjusted by peaceful negotiations.” How cruelly these anti- 
cipations bave been falsified by subsequent events is only too well 
known tothe present generation. No other age has witneesed so 
gigantic a fratricidal struggle as that between the Northern and 
Southern States of America, nor so sudden and overwhelming a 
descent of armed enemies on its soil as France experienced in 
1870, and in both cases the work cf devastation was facilitated, 
and the horrors cf war intensified, by the labours cf the civil 
engineer, 

Doubtless in all ages the civil and the military engineer co- 
operated, but at the present time their several duties are so closely 
interwoven that it is almost to be regretted that, following the 
example of the Engineering Congress at Chicago Exhibition, the 
word ‘‘ Civil” has not been eliminated from the title of our Iastitu- 
tion, 

In medizeval times fortifications often formed an integral part 
of important bridges, and the civil and military engineer were 
thus early thrown together. Thus the Ponte di Castelvecchio at 
Verona, a three-arched bridge built in 1354, with a central span 
rather larger that that of London Bridge, had loop-holed parapets 
for its entire length, and fortress towers rising to a height of more 
than 150ft. on one bank of the river. The Ponte di Trezz>, con- 
structed by Barnabo Visconti between 1370 and 1377, crossed the 
Adda where it was deep and rapid by a single arch of no lets than 
237ft. span and 68ft. rise, and the roadway was entirely covered 
in like the galleries of a fort to unite the castle on the right bank 
of the river with the fortifications on the left. The word “ hoard- 
ing” is one of the many evidences cf the bond between the soldier 
and the civilian, for it was the name in use by the Normans 800 
years ago for the temporary wooden screens erected on their castles 
when repelling an attack. 

A new bond of union between the civil and military engineer 
arose with the introduction of railways. In times of war, railways 
play an allimportant part, and thus the civil engineer in laying out 
a line has often to take into account strategic considerations no less 
than prospective commercial advantages, good gradients, and mini- 
mum cost of construction. The civil engineer aleo bas had to lend 
his aid in the construction of railways during the actual progress 
of a campaign. The first instance of the kind occurred in 1854, 
when Peto, Brassey, and Betts, assisted by the directors of every 
railway in the kingdom, who placed all their stores at the service 
of the nation, sacceeded in sending out to the Crimea twenty- 
three large steamers, with men, horses, locomotives, and stores, 
and within the first twelve days of arrival they had laid seven 
miles of line. The soldiers previously engaged in handing shot 
and sbell to each other standing knee deep in mud the whole way 
from Balaclava to Sebastopol, were thus freed from a deadly 
slavery, and those in camp were for the first time properly fed and 
clothed. Before the completion of the siege 3} miles of line 
were laid around Sebastopol and worked by seventeen locomotives, 
but after the first “spurt” the progress was slow, as the indispen- 
sibility of adequate railway transport for the purposes of modern 
warfare was imperfectly realised in 1854. If it had been other- 
wise, indeed, the Crimean War could not have taken place, for 
with sufficient railways the Russians would have poured enough 
troops into the Crimea to have overwhelmed the allied forces. 

Very different were the views held by the Russians in 1877, 
when they made their dash at Constantinople. ‘‘ Within little 
more than four months,” to quote Captain Sale, RE., ‘‘ during 
actual war, and whilst military operations were in the fallest 
activity, over 230 miles of new railways were made, the earth- 
work of some 75 miles of additional line well advanced, a rolling 
stock of 120 locomotives and 2150 wagons and trucks manufac- 
tured and delivered, and a steam ferry over the Danube provided 
for, and all this in addition to a number of minor railway works.” 
The most important of the above lines was that from Bender to 
Galatz, 189 miles in length, with gradients generally not exceeding 
1 in 100, but for a short length of 1 in 56, Oathe whole the 
country was favourable for construction, but near the Danube and 
elsewhere embankments had to be built strong enough to resist 
the action of waves, and across the Pruth an opening bridge was 
necessary, which, with all other bridges, was built of timber. 
Labour was scarce, but, notwithstanding that and many other 
drawbacks, the line was completed in 100 days, barely more than 
half of which were fair working days. The wagons were con- 
veyed across the Danube in iron barges, manipulated by chains, 
as, of course, the stream was too wide and deep to admit of the 
construction of a bridge daring the progress of the campaign. 

In recent years it has been accepted as an axiom by military 
authorities, that to conduct operations of importance with the 
best advantage in a country unprovided with railways, it is neces- 
sary as a first step to construct a light railway on the line of 
advance. This is quite in accord with the practice of modern 
railway contractors, who commence operations by laying down 








with all speed a light “overland route” railway frcm one end of 
their work to the other. The administrative authorities are of 
opinion that the requirements weuld be met by a railway of 
2ft. Gin. gauge, with 361b. rails, worked by four 20-ton locomo- 
tiver, and that the total weight for shipment of twenty-five miles 
of railway and sidings, complete with rails, slespers, bridge work, 
repairing shop, and all necessaries, including rolling stock, would 
be a little over 5000 tons, which could be carried in two compara- 
tively small vessels, as compared with the ‘‘twenty-three large 
steamships” requisitioned in 1854 for the nine miles of Crimean 
line already referred to, 

The transport ements for a large moving mass of men ma 
be regarded as the joint work of the military and the civil engi- 
neer. In the advance of the Prussians towards Paris, each man 
carried with him one day’s ration for immediate consumption, with 
three days’ reserve rations, and accompanying each army corps 
were five provision columns, carrying provisions for four days 
more, including driven cattle. For the supply of the provision 
columns magezines were formed where possible, and on the average 
600 hired wagons were required to convey the provisions from the 
magez‘nes to the five columns. At this stage railways come on the 
scene, for by railway transport alone could the vast supplies be for- 
warded for filling upthe magezines, The longline of transport wagons 
necessary even for a single army corps will be obvious when it is 
considered that, allowing for the inevitable opening out on march 
and taking equal numbers of wegons and carts, a line of 100 
vehicles would stretch about a mile in length. But all these long 
lines of wagons require protection, which is un element engineers 
seldom have to reckon with in their operations. The country 
round would be ecouted by cavalry, and there would be an 
advanced guard of cavalry and infantry, and possibly artillery, 
ahead of the wagons. Ia the case of a convoy by rail, a pilot 
engine with advance guard often precedes the train to reconnoitre 
the — and to see that the permanent way and works have 
not been displaced. In case of attack, the escort descends and 
opens fire, assisted occasionally by field guns mounted on ordinary 
railway trucks, protected by an easily-constructed armour of rails 
from the railway sidings, an arrangement experience has shown 
to porsess sufficient stability to admit of 25-pounder guns being 
fired at any angle to the line of railway. When account is taken 
cf the imperfect knowledge of tha district which the officers of 
the escort must frequently possess, and the small time available 
for consideration when a convoy is attacked by the enemy, wa 
must all readily admit that the mere transport arrangements of an 
army on active service constitute a work of greater difficulty and 
anxiety for our military brethren than most of those we are called 
upon as civilians to undertake. 

In our country railways form such a close network that they 
must inevitably play an all-important part in any scheme of 
defence, To assist the military authorities in transport matters 
the ‘‘ Eagineer and Railway Volunteer Staff Corps” was founded, 
in which many members of this Institution, railway engineers, 
general managers of our chief railways, and leading contractors, 
hold her Majesty’s commission, and, with their aid, the problem 
of massing large bodies of troops rapidly at any required point has 
been worked out in all detail, and will be given effect to in case of 
necessity. 

Bat, important as are the modifications necessitated in warlike 
operations by the inventions and labours of the railway engineer, 
it is beyond dispute due to the mechanical engineer that every 
detail cf combat on land or sea, and every preparation for it, have 
been entirely revolutionised during the life of the present genera- 
tion. E.ach successive improvement in armaments effected by the 
mechanician has necessitated a change in tactics. When the flint- 
lock musket with bayonet at end superseded the bandolier and 
pike, the infantry for the first time adopted the ‘thin red line” 
formation so celebrated in English history. Now, with the 
magazine-rifle, a loose formation and a closing up for the final 
rush to carry a position at any cost of life has become a necessity. 


(To be continued.) 








Kinc’s COLLEGE ENGINEERING Soctety.—At a general meeting 
of the above eociety, the president—Mr. Welbourn—in the chair, 
Mr. Herroun, F.1.C., gave a lecture on the ‘Theory of 
Magnetism.” Prefacing his remarks by summarising the views of 
magnetism cherished by early writers, the lecturer attributed the 
discovery of magnetic declination to Columbus, and the “‘im- 
ponderable finid” theory to Dr. Gilbert. Mr. Herroun then 
passed on to Amyére’s discovery, and this was followed by Hughes’s 
theory. Amongst the many experiments which were successfully 
demonstrated, none evoked more interest than the exhibition of 
the delicate apparatus which Mr. Herroun had arranged to prove 
that a metal when magnetised becomes slightly elongated. The 
effect of a magnet on the surrounding space was experimentally 
dealt with, as was also the flow of a current round the magnet. 
A short discussion followed, in which Mesers, Welbourn, Shawcross 
and Mowat took part. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTs- 
MEN.—The usual monthly meeting of this Association was Leld at 
the Cannon-street Hotel, on Saturday, the 2nd inst , at 7 p.m., 
when the president, Mr. R. J. Cook, and the vice-president, Mr, 
William Royal, occupied the chair, and there was a-large attend- 
ance of members, After the usual financial and general business 
was finished, a lecture was given by Mr. William T. Coates, - 
president, on ‘‘ How not to do some things.” Mr. Coates said the 
title of his lecture was really an expansion of the word ‘‘ Don’t,” and 
he had adopted it because he found in engineering workshops it 
was more frequently used than the word ‘‘Do.” Jn giving in- 
structions to workmen it was not unusual to say a certain part of 
an engine or machine should be madeto such a siz3, say 2ft., 64in , 
jsin., full or bare, when it would be as easy and far more accurate 
to give a definite s'z2, In the drawing-office there are ways of not 
doing things, such as making drawings inaccurately, and stating 
that figured sizes only are to be worked to, although it is so easy 
to obliterate or alter figures. Drawings were also frequently sent 
into the shops without any contents bill, and even where that was 
provided it was generally got out by a young inexperienced 
draughtsman, instead of an experienced man, which such work 
required. Speaking of testing, he said too much importance 
was attached to the appearance of bars when broken, as 
an experienced man could produce a crystalline or fibrous 
fracture at pleasure, and showed some samples of different 
qualities of iron and steel, broken off the same bars, but 
showing different fractures, one end cf a piece of Lowmoor iron, 
about 24in. long, showing a tough fibrous fracture, while the other 
end was crystallising and brittle in appearance. He said mistaken 
ideas were prevalent about the quality of steel forgings for engine 
work, such as piston-rods, connecting-rods, &c., which were largely 
fostered in this country by the Admiralty rules for testing such 
work. These prescribed—among other things—the bending of a bar 
lin. square over a corner of jin. radius, which could only be done 
with mild steel low in carbon, which was not so good for such work 
as steel containing more carbon, which we are not allowed to use, 
Passing on to the manipulation of metals, he said sufficient care 
was not taken to ensure steel being forged or metal cast at the 

roper temperature, and as the appearance of heat in metal on a 
Soll day and in bright sunshine or good light covered a difference 
of 700 deg. to 1000deg. of heat, very different results were 
obtained at those times. Mr. Coates, in conclusion, drew attention 
to the untrustworthiness of indicator cards as an index of economy 
showing a pair of diagrams of what is usually considered the best 
form, taken from an engine using 421b. of steam per E.H.P., and 
another pair from the same engine, very imperfect in appearance, 
taken while it was only using 32]b. of steam per E.H.P. An 
animated discussion followed, in which several members took part, 
and the proceedings closed by a vote of thanks to Mr, Coates for 
his intelligent and intructive lecture, 
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AUSTRIA.—GeROLD AND Co., Vienna. 
FRANCE.—BoYvEAU AND Giawensze, Rue de la Banque, Paris. 
GERMANY. ar AND Co., 5, Unter den Linden, Berlin. 
A. TWIETMEYER, Leipsic. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome. 
Bocca FRERES, Turin. 
RUSSIA.—CaRL Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
8. AFRIOA.—R. A. THOMPSON AND Co., 38, Loop-street, Capetown. 
J. CO. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—R. A. THOMPSON AND Co., 180, Pitt-street, Sydney. 
862, Little Collins-st., Melbourne. 
7, King William-street, Adelaide. 
Bdward-street, Brisbane. 
CANADA.—MoNTREAL News Co., 386, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA—InTERNaTIONAL News Co., 83 and 85, 
Duane-street. New York. 
Supscription News Co., Chicago. 
CHINA.—KELLY anp WatsH, Lp., Shanghai and Hong Kong. 
JAPAN.—KELLY anp Watsu, Lp., Yokohama. 
SINGAPORE.—KeE.ty anp Wats, Lp. 


MEETINGS NEXT WEEK, 

Tue InstiTUTION OF Civit ENcingeRs.—Tuesday, November 19th, at 

8 p.m. Paper: ‘‘The City and South London Railway: Subaqueous 
Tunnelling by Shield and Compressed Air,” by Mr. James Henry Great- 
head, M. Inst. 

THE Inerrrorion or Junior Enoineers.—Saturday, November 16th, 
at 2 p.m. Visit Messrs. Bell’s Asbestos Works, Southwark-street, 
London. 

Nortn-East Coast INstTiTuTION OF ENGINEERS AND SHIPRUILDERS.— 
Saturday, November 16th, at 6 p.m. Paper: ‘“‘ Application of the Law of 
Similarity of Marine Propellers,” by Mr. J. Denholm Young. 

Tur InstirvTION OF MINING AND METALLURGY, Lonpon.—Wedneeday, 
November 20th. at 8 p.m. Papers: ‘ On the so-called ‘Selective Action 
of very Dilute Solutions of Cyanide of Potassium used in Obtaining Gold 
and Silver from Ores and other Compounds,” by Mr. James Mactear, 
Vice-President. ‘‘The Zeehan and Dundas Silver Field, Tasmania,” by 
Mr. W. F. A. Thomas, Associate. 

Roya Meteoro.ocicat Sociery.—Wednesday, November 20th, at 
7.80 p.m. Papers: ‘On the Origin of the Cold Weather Storms of the 
year 1893 in India, and the Character of the Air Movement on the Indian 
Seas and the Equatorial Belt. more especially during the South-west 
Monsoon Period,” by John Eliot, M.A., F.R.S., F R. Met. Soc. “ The 
Diurnal Variation of Wind Velocity ‘at Tokio, Japan,” by Charles 
Davison, M.A., F.G.8. During the evening Mr. W. H. Dines, B.A., 
F.R. Met. Soc., will show his experiment illustrating the formation of 
the tornado cloud. 

Society or Arts.—Wednesday, November 20th at 8 p.m. Opening 
address of the 142nd session, by Major-General Sir John Donnelly, K.C.B., 
Chairman of the Council. 
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TO CORRESPONDENTS. 
Registered Telegraphic rt - ‘ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we 
“correspondents that letters of i inguiry 
for insertion in this column, must i all cases 
envelope legibly directed 
postage stamp, in order thai 
their destination. No notice can be taken of communications 
comply with these instructions. 

o* i pthcnsnchutr we dee chem alam we must there- 


request correspondents to keep copies. 

“alt letters intended for insertion in THE ENGINEER, or containing 
‘tuattions, shouldbe by the name and address of the writer, 
a eee publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

M. (Abercrombie-place).—Thanks for your courteous note. We have not 
seen the journal to which you refer. 

FARMER.—Major-General Webber's paper was read before the British Associa- 
tion at Ipswich, and published in the electrical newspapers. 

R. 8. F. (Lindley).— We presume that by ‘‘ condenser” you mean air pump. 
ms aiv pump with a capacity one-eighth that of the cylinder is amply 
larg 


a W. ~All the good features of your scheme have been in use in the metropolis 


w years. A large lead pipe runs outside the house from the trapped drain 
to a height of “ft. above any neighbouring roof. This answers the purpox 
of your tower, and into it all the soil pipes, dc , from the different /loors 


deliver, 





RUNNERS AND DISINTEGRATORS, 
(To the Editor of The Engineer.) 

Sir,—Will any reader inform me who is or are the leading maker cr 
makers cf edge-runner grinding mills and of disintegrators for chemical 
‘a and superphosphate ? O 

yde 


EDGE 





pagico say ehcp 
THE ENGINEER can be had, by order, Scom any et ane eae 
at the various railway stations ; or it can, "7 aveereed, be supplied direct 
from the po om on he bitouing tore terms (paid in advance):— 
mek ahd (including double number) .. . £0 Ihs. 64. 
You, (ineluding two double numbers)... .. £1 98. Od. 
a pe oonars: an extra charge of two shillings and sixpence per annum will 
be snade. THe ENGINEER is registered for transmission abroad. 
‘ 4 conaplets set of Lag ae can be had on ._ 
luction of postage on to one wniform rate 
“a any destination outside the United ‘King ag 
will, until Surther notice, ve ee pon i 


weekly and post sent Post-o Order must be 
accompanied by letter of advice stint ant iy i 
Ton PaPer — 
~~ /e=e eeee ow = & 1%. 0 
owe oe eo @ we @ @ A! 16s, 06 
THIOK Paren Oorrzs— 
a yee aw eeeaea a &! Os. 2. 
carly Seow uw wie ae «a & 4, 
a Oases.—The Publisher has in stock reading cases which will hold 


thirteen copies of Tax EnaIngER. Price $s. 6d. 
ADVERTISEMENTS. 
*.* The charge for advertisements of four lines and under is three penn fa fn 


“every two lines ggg a one shilling and sixpence; odd li 
charged one ahlits 3 + When an , advertise 


practical amen but regularity cannot be guaranteed in any such case. 
Maw asa dome ee ordinary ‘cab "egenal™ positions 
will i sent on application. : 
Advertisements cannot be Inserted unless delivered Deters = 
o'clock - Thersday evening; and in consequence of t 
necessity one ins ig to press early with a portion of the exition. 
ALTERATIO to standing advertisements should arrive not 
‘ pansy r than Three o'clock on Wednesday afternoon in each week. 
stters relating to Advertisements and and the Publishing Department of the 
are to be addressed to the Publisher, Mr. Sydney White; all other 
Ketlre t0 be addressed to the ater often tema ‘ 





DEATHS. 


On November llth, at 1, Telford-avenue, Streatham-hill, 8.W., of 
typhoid fever, EpWaRp Quick. A.M. Inst. C.E., aged 38. 


On November llth, at Highfield House, Doncaster, PaTRICK STIRLING, 
C.E., J.P., eldest son of the late Rev. Dr. Stirling, of Galston, Ayrshire, 
in his 76th year. 








“THE ENGINEER” 
1000 GUINEA ROAD CARRIAGE COMPETITION. 





Many correspondents have asked us to state the terms 
and conditions of the competition for the thousand 
guineas, which, as already announced in our columns, we 
have offered as prizes. They state, with reason, 
that they are desirous of commencing the preparation of 
designs for carriages to compete, and that it would be 
waste of time to formulate their ideas until they know 
something of the conditions with which the vehicles must 
comply. Now, under the existing state of the law, no 
adequate competitive trials could take place. A change 
is confidently anticipated; but what the change will 
exactly be it remains with Parliament to determine, and 
the effect of legislation may be such as to affect the 
proceedings of would-be competitors. 

It is, however, possible to arrive at some definite pro- 
positions—propositions that legislation need in no way 
affect, and therefore we have now the pleasure to publish 
the preliminary conditions of the competition. The 
necessary details for carrying out the competition based 
on these conditions are not immediately called for, and 
may be left for a little further consideration. 


JUDGES. 
The following gentlemen have courteously consented 
to act as judges :— 
Sir Frederick Bramwell, Bart., F.R.S., M. Inst. C.E.; 
Mr. John Audley F. Aspinall, M. Inst. C.E., Chief Me- 
chanical Engineer, Lancashire and Yorkshire Railway; 
Dr. John Hopkinson, F.R.8., M. Inst. C.E. 


CLASSES. 
The competing vehicles shall be divided into classes, 
viz. :— 
A.—Prize 350 Guineas for the best mechanically- 
propelled vehicle to carry four or more persons. Total 
weight, fully loaded, not to exceed two tons. 


B.—Prize 250 Guineas for the best mechanically-pro- 
pelled vehicle to carry one, two, or three persons. Total 
weight, fully loaded, not to exceed one ton. 


C.—Prize 250 Guineas for the best mechanically-pro- 
pelled vehicle to carry one ton of goods or parcels. 
Weight, fully loaded, not to exceed two tons. 


D.—Prize 150 Guineas for the best mechanically-pro- 
pelled vehicle to carry 5 cwt. or less of goods or parcels. 
Weight, fully loaded, not to exceed one ton. 


The judges shall have power to divide any prize in 
case of vehicles proving of equal merit. 


PROPELLING PowWER. 


Any method of propulsion other than muscular power 
may be employed, provided it be contained in the 
vehicle. 

No oil or other liquid used in any engine, whether for 
the production of an explosive mixture, vapour, or for 
fuel, shall have a lower specific gravity than 0°8, or a 
lower flashing point than 73 deg. Fah.—Abel’s test. 


ComPETITION TRIALS. 

The trials shall consist of a run of not less than 100 
miles out and 100 miles home; or a total of not less than 
200 miles, over a course to be suksequently announced. 
On the completion of the run, the vehicles will be called 
upon to make such further runs, or to undergo such further 
trials, as the judges may deem necessary. 


SPEED. 
As the attainment of high speeds.is not the object 
sought, it has been determined that nothing over 
10 miles an hour shall count. That rate of progression 





should be sufficient for all practical purposes, and 
racing among the competitors would be objectionable. 
The competitors may go as they please, at any speed 
they think proper, running continuously day and night, 
or stopping as they think best. But no speed over 
10 miles an hour will be placed to the credit of any 
competitor. That is to say, of two vehicles, one making 
the run of, say, 200 miles in 20 hours, and the other making 
it in 18 hours, the one shall be regarded for the purpose 
of the competition as equal to the other in the matter of 
speed. 
ENTRIES. 

Any maker, seller, or inventor of a vehicle may enter 
it for competition; but no vehicle shall be entered by 
more than one individual. Partnerships, or corporations 
making or selling, or joint inventors when there is more 
than one, shall for the purpose of this competition be 
regarded as “ an individual.” 

We believe that we have now supplied all the informa- 
tion that can be needed for the preparation of designs. 
The limit of weight—two tons—is that fixed in the Bill 
brought in by Mr. Shaw- Lefevre during the last 
Parliament, and seems to meet the conditions fairly well. 
Therefore we have adopted it. It only remains to add 
that the competition can scarcely take place at an earlier 
date than October, 1896. This will allow intending com- 
petitors nearly twelve months for designing and making 
experiments. 

All communications concerning this competition must 
be addressed to the Editor of Taz Enatnesr, Norfolk- 
street, Strand, W.C., and bear on the envelope the words 
“Road Carriages.”’ 
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SIR BENJAMIN BAKER’S ADDRESS. 


WHEN we read Sir Benjamin Baker’s address deli- 
vered to the Institution of Civil Engineers on Tues- 
day night, we understand more fully than ever why 
and how it is that he has attained to the high position in 
the profession which he holds. Sir Benjamin thinks 
little of the presidential address ; he has no doubt heard 
and read many. Toa certain point we agree with him, 
yet we hold that it possesses a value which he has 
overlooked. The presidential address is the mirror of 
the man’s mind. In it we see his idiosyncrasies, the 
lines of his thoughts, the lights and shadows of his pro- 
fessional life. We speak, of course, not of the mechani- 
cal list of events and groups of figures which some 
men dignify by a sounding title, but of those efforts 
which rise near to, if they do not quite reach, the dignity 
of an oration. Who can read what Sir Benjamin 
Baker has said and not recognise the breadth of 
mind, the fulness of knowledge, the liveliness of fancy, 
the soundness of judgment, which are the characteristics 
of this really eminent all-round, self-sufficing engineer ? 
The delicate thread of cynicism which runs through the 
whole address serves but to impart sharpness and bril- 
liance. The slightly combative, always masterful tone 
tends to dignity and importance. Even when we come 
across passages or arguments with which we do not 
agree, we feel that they gain nothing from glitter or 
forced antithesis, but that they have in themselves the 
elements of gravity, and a soundness which renders 
them not easy to overcome. It is not that much may be 
said on Sir Benjamin Baker’s side, but that his proposi- 
tions are so nearly quite true that little argument is needed 
to render them impregnable. Yet withal there are utter- 
ances in the address which we cannot accept as abso- 
lutely true. Let us consider one or two. 

Sir Benjamin Baker holds that necessity is the mother 
of invention, and that whatever mankind has wanted 
mankind has produced. Columbus crossed the Atlantic 
in a ‘“‘ gilded sarcophagus” at some three or four knots 
speed, not because the men who built his ship could not 
build one much larger and faster, but because they did not 
want such a craft—they did noi feel the need of it. He 
pushes the same argument further, and applies it very 
generally. Inall this Sir Benjamin is half right. He has 
left out of consideration a most important factor in human 
progress. To the consideration of this we shall come ina 
moment, but it is worth while to stop here and say one 
word about Columbus and his ships. There is no reason 
to believe that in the year 1491 any shipbuilder could 
have produced an approach to the clippers of which Sir 
Benjamin speaks, no matter how great the demand might 
have been ; and in the second place, Columbus had only 
with extreme difficulty come at the money, but £4000 in 
all, spent on the expedition. Sir Benjamin Baker has 
overlooked the great truth that the demand on which he 
lays so much stress has seldom, if ever, been popular 
in its character. The great inventions which have 
changed the face of the earth and revolutionised 
civilisation have in very few instances originated in 
a general demand for them. The people at large did 
not know that they wanted the telephone, Reiss and 
others found that it was possible to transmit speech to a 
distance. They had to educate the commercial world up 
to the point of believing that the telephone would be a 
desirable institution. Mankind did not dream of wanting 
steamships. Two or three individuals, with the pre- 
science of genius, saw that they would be of incalculable 
use; but the world had again to be educated up to the 
point of wanting steamships. The process goes on daily 
around us. The instances in which an invention of great 
magnitude and revolutionary power has originated in 
demand can be counted on the fingers. Subsidiary in- 
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ventions and improvements on original ideas are con- | for two 17in. pistons 30-horse power nearly for every 1 Ib. 


stantly being made in obedience to demand. But it was 
not such things as these that the President of the Insti- 
tution of Civil Engineers had in his mind. To say that 
a great invention has been produced in obedience to a 
popular demand, is to deprive the inventor of half the 
honour due to him. But it is perfectly true that, however 
clever an invention is, unless a demand for its result can 
be called into life, nothing will come of it. Yet thisisa 
very different proposition from that to which we take 
exception. 

Again, we feel that Sir Benjamin Baker has dealt out 
scant justice to the men of the last generation. Here is 
an instance. Speaking of railway speeds, he says :—‘‘ In 
1857 Lord Brougham, as president of the Social Science 
Congress, read & paper on ‘ Railway Accidents,’ advo- 
cating the State limiting the maximum speed on railways 
to twenty-five or thirty miles an hour. As to danger, he 
said: ‘It is better to rely upon the nature of the thing 
itself, and no testing nor any authority is wanted to prove 
that rapid motion must be dangerous. It is undeniable 
that a very great majority of those who travel would 
prefer the security, and declare themselves satisfied with 
a moderate speed—with going from London to York or 
Liverpool in eight hours, and to Edinburgh in sixteen.’ 
In the light of the recent ‘race to the North,’ was ever 
forecast more wrong? As regards speed, the public 
are satisfied with nothing less than double Lord 
Brougham’s proposed statutory maximum; and as 
regards accidents to passengers, they are not as 
numerous now as in the old coaching days, notwith- 
standing the incomparably greater number of pas- 
sengers.” Put Brougham spoke according to his lights— 
that is to say, according to the information at the time 
available. In 1857 railway accidents were matters of 
very frequent occurrence, moderate as were the speeds 
ran. No engineer in his senses would think of running 
the race to the North over a line without block signals and 
the electrical telegraph, and with trains furnished with 
hand brakes only. It is the various inventions and im- 
provements effected within the last twenty years that 
have rendered highspeeds safe. Brougham was certainly 
not to blame because he did not foresee the invention and 
adoption of appliances for eliminating the danger which 
he believed must exist. We may go further, and ask 
whether the action of the Board of Trade to-day is very 
different from that which Sir Benjamin deprecates. 
Nothing is easier than to accuse our predecessors of lack 
of wisdom, nothing is less susceptible of easy proof. 

A few words remain to be said on one other point—Sir 
Benjamin Baker's treatment of the beautiful. Nodoubt 
engineers will, as a body, agree with him that there is a 
beauty all its own that may be imparted to an engineering 
structure. Bat the beauty of fitness does not always 
suffice. Nothing, perhaps, can ba more fis for their pur- 
pose than the plate girder bridges by which the South- 
Eastern Railway is carried into London Bridge Station ; 
but it is equally certain that they are unutterably hideous. 
A lattice girder bridge may or may not be ugly or 
beautiful. We are just as much disposed to quarrel 
with the man who says it must be beautiful because 
it is fit for its work, as we are with the man 
who says it must be ugly, because it is a lat- 
tice bridge. The true xsthetic sense exists in some 
engineers, whether they are making guns, or engines, or 
bridges, or ships, while in others it is wholly lacking. 
But the broad principle that certain lines and curves 
and their combinations are pleasing to the eye, is rooted 
in fact, and it matters nothing to what the curves are 
applied. They are in themselves in the abstract beauti- 
ful, and there is no reason why they should not be used. 
The shape given to the cab of a locomotive and the 
splashers over the wheels may make all the difference 
between beauty and ugliness. Possibly some persons 
will hold, however, that a locomotive can under no cir- 
cumstances be beautiful, but to such persons, not being 
engineers, we do not address ourselves, nor, we think, 
did Sir Benjamin Baker. 


HIGH SPEEDS IN THE UNITED STATES. 

In another page will be found somewhat detailed parti- 
culars of a very fast and long railway run made on the Lake 
Shore and Michigan Southern Railway. The information 
is supplied by our own United States correspondent, and 
he assures us that the figures are official, and consequently 
substantially accurate. We have always looked with 
doubt on the high speed statements which have come to 
us from the other side of the Atlantic, because we know 
that the chances of making a mistake in taking time 
augment very rapidly with the speed. In the present 
case, however, there is no room left for doubt on this 
score ; either the figures have been deliberately falsified ; 
or a stupid blunder has been made; or a train has actually 
run for not half a mile or so but for a great many miles 
at a speed of nearly ssventy-three miles an hour. This 
we are quite willing to admit beats all previous records. 
It is the most remarkable piec3 of locomotion the world 
has seen. It is so far a unique performance. Let us see 
what it really means. What effortit involved. How far 
it complies with fixed conditions. What it has to teach us. 

We may note at the outset that the work has been 
done by a very ordinary locomotive. Hitherto we have 
always associated excessive speeds with very large and 
heavy engines. In this case four different locomotives 
were used, but we may confine our attention to the last. It 
has six coupled drivers 5ft. 8in.in diameter, 17in. cylinders, 
24in. stroke—-nothing in any way abnormal; indeed, as 
things go, rather a small engine for express work. The 
total weight moved was 225 tons or thereabouts. 
Now, seventy-three miles an hour is 6424ft. per minute, 
or 107ft. per second—we omit fractions, because 
they are of no account in these calculations. The 
performance was far too remarkable to depend for its 
interest on fractions of a foot, or a minute, or a revolution. 
A 5ft. 8in. wheel makes 297 revolutions per mile, and at 
73 miles an hour about 359 per minute. Therefore a 


of effective pressure in the cylinders. Now, considering 
the extreme difficulty incurred in getting the steam out 
of the cylinders at these excessive spaeds, above all in an 
outside-cylinder engine; and the wire-drawing which 
must have taken place in getting the steam into the 
cylinder, we do not think it is possible that the average 
effective cylinder pressure wi have exceeded 50 Ib. on 
the square inch. And in saying this we fancy we shall 
have all who have had much to do with indicating 
locomotives at exceptional speeds on our side. This 
pressure represents then, say, 1500-horse power indi- 
cated as the maximum power of the engine. While the 
very high piston speed, on the one hand, represents aug- 
mented power, the difficulty of getting the steam 
into and out of the cylinder involves at least a cor- 
responding loss of effective pressure. It is a well 
recognised fact that the power of express locomotives 
varies very little with speed. Thus, at sixty miles an 
hour and eighty miles an hour, the power would pro- 
bably be the same, the higher average effective pressure 
in the former case compensating for the lower piston 
speed. We may here ask if it was possible that 1500- 
horse power could be got out of a boiler with 1700 square 
feet of heating surface. We answer emphatically, no, it 
could not, at least for any considerable period. To keep 
it up for an hour and twenty minutes would be out of the 
question. The effective pressure, therefore, must have been 
much less than 501b., probably nearer the halfofit. Judging 
by the records of very similar engines which have made 
long runs, we think we shall not be far off the mark if 
we assume that the engine developed 700-horse power, 
which would have been a very fine performance even with 
so large a boiler. Let us see what was done with the 
power. 

At seventy-three miles an hour 5:13 lb. represents a 
horse-power nearly. The available tractive effort, then, 
was 5°13 x 700 = 3591 Ib., or a little over 15 lb. per ton. 
Can we bring ourselves to believe that a train com- 
posed of very bulky cars can have been run at seventy- 
three miles an hour with a tractive effort of about 
151b.? Nothing over is left for engine friction, and the 
engine was six-coupled. But experiments made with 
much care in the States have shown that not more 
than about one-half the horse-power of a locomotive is 
available for hauling the train. If such astatement holds 
good in the present case, then the tractive effort needed 
must have been less than 14 lb. or so per ton of car. 

Assuming that the statements made officially to our 
representative are correct, inasmuch as it is evident 
that the train could not have been running continuously 
down hill for eighty-six miles, it is impossible to avoid 
the conclusion that train resistance absolutely becomes 
smaller as the speed augments when once a certain 
velocity has been attained, leaving out the effect of 
curves and inclines. It is known that the rolling friction, 
that is, in other words, the resistance to the rolling of the 
wheels on the rails, is very trifling, and nearly constant 
at all speeds. Then comes axle friction. The result of 
Wood’s experiments in the early railway days have never 
been controverted. They showed that the rolling resist- 
ance may be taken as the ‘001 part of the weight, that 
is to say, in a train weighing 225 tons, the resistance 
would amount to about 500 lb. only, and this is a 
uniformly retarding force at all speeds. Of course, to 
overcome it at the rate of ninety miles an hour requires 
the expenditure of twice as much force as is needed to 
deal with it at forty-five miles an hour. But, at all 
events, the dead pull against the engine does not augment 
with the speed on this count. As to axle friction, there 
have been no direct experiments of any importance made 
recently. Mr. Towers’ experiments have a bearing, no 
doubt, on railway axle friction, but they in no way cover 
the ground or give us an accurate idea of what railway 
friction is, or the laws which it follows. Wood’s experi- 
ments have not received the attention they deserve, and 
they ought to be brought before the world once more. 
His conclusions were, that in practice we may consider 
the friction of carriages moved along railways as a 
uniform and constantly retarding force; that there is a 
certain area of axle-bearing surface combined with 
insistent weight when the resistance is a minimum, and 
that when the area of bearing-surface is apportioned to 
the insistent weight, the friction is in strict ratio to the 
weight. Assuming these conclusions to be sound, it will 
be seen that the tractive effort or pull is a constant 
at all speeds, and that the horse-power needed to exert it 
varies precisely with the speed. If this be doubled, so 
will be the horse-power, and so on. The resistance of 
curves and inclines must be constant, and the power 
exerted will vary as the speed only. The main element 
remaining then for consideration is the resistance of the 
air, about which, unfortunately, less than nothing is 
known if we reject Lardner’s celebrated experiments, 
which showed that it depended solely on the bulk of a 
train for its amount. But, in any case, no one knows 
what that amount is. There are further losses due to 
oscillations; the striking of flanges right and left; the 
sinking of permanent way, and so on; all these represent 
loss, and have been made the subject of careful inquiry in 
France. If we take the figures obtained by M. Dieudonne, 
for example, the American performance was impossible. 
Everything, however, tends to prove that the re- 
sistance of railway trains at high speeds has been 
very much exaggerated. But granting this, it seems 
to be clear that the resistance of trains in the 
United States must be less than in this country. We 
do not believe that any six-coupled English engine with 
17in. by 24in. cylinders and 5ft. 8in. wheels could haul 
an English train, weighing with engine and tender 
225 tons, at seventy-three miles an hour, for eighty- 
six miles on a level. It is not for us to say that offi- 
cial figures lie; but it is open to us to say that if the 
speed said to have been attained on the line on the day 
named was really attained, then it is certain that there is 
some peculiarity about American track and American 


—_—_— 
ee 


we advise all railway men in the country to hasten to 
ascertain what it is. Ostensibly the performance was 
almost impossible on a level or compensating track. We 
shall not, we think, be considered rudely incredulous if 
we aek for further explanations. 
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IVORY. 

THERE was & time, and that not so very long ago, w 
Sheffield firms who used up a great ini a _ te ie 
industries, for hafting cutlery and other purposes, had serious 
misgivings about the length of time they would be able to 
obtain supplies from Africa. At that period, one local firm 
alone required annually a weight of ivory which represented 
800 elephants. Other manufacturers in the town required 
nearly as much, and when ivory began to be more freely used 
than ever by pianoforte makers, and other people, the fear 
that the supply would not meet the demand became accen. 
tuated. It was then that ingenious persons turned towards 
the production of substitutes in xylonite, celluloid, and other 
inventions. Some of these have Som brought to a wonderful 
state of perfection, so much so, that even an expert requires 
“all his eyes” to detect the difference between scales of 
ivory and some ofits imitations. As for the non-expert, he is 
entirely out of it, and when he purchases ivory-handled 
cutlery, has to = upon the good name of the maker and the 
merchant to see that he gets it. Of late years, however, the 
remarkable development of Central Africa has opened up new 
fields from which to draw what Europe and America require 
in their trades. The most important of these sources is un- 
doubtedly the Congo State. The British Consul at Antwerp 
has recently sent home a report, which brings out pretty 
clearly the enormous advance of Belgian business in ivory, 
For years, London and Liverpool have been the great 
entrepots for that article. Latterly, however, Antwerp, 
through its regular communications between Belgium 
and the African Coast, has fairly out-distanced Tiver- 
pool, and bids soon to rival London itself. In 1888 
the ivory imported from the Congo State weighed 6400 
kilos. In 1889 the weight bounded up to 46,600 kilos, ; 
in 1892 it had increased to 118,000 kilos. ; in 1893 to 224,000: 
and in 1894 to 264,500 kilos. For the seven years the total 
weight was 7963 tons, valued at £720,000. But the present 
year, so far as it has gone, promises to show a still more 
extraordinary growth in the business. For the eight months 
ending September, the ivory imports reached 514,485 against 
264,500 kilos. for the whole of last year. Thus it will be seen 
that in two-thirds of the year the ivory trade from the Congo 
State to Antwerp has just about doubled the entire exports 
for the whole of 1894. In that year there were 376 tons 
catalogued in the London sales, while only 186 were offered 
at Antwerp. This year, however, only 249 tons were offered 
in London, while Antwerp has 203 tons, without including 
the recent sales, from which no figures are as yet available. 
Antwerp has an ivory business dating as far back as 1/46, 
which was carried on by the Spaniards in those days, and 
was of some considerable importance in the sixteenth century, 
but it gradually pesca ies and finally disappeared. The 
opening up of the Congo tells of its revival, successfully 
accomplished by a company named the Upper Congo Com- 
pany, which, says the British Consul, has established the 
trade at Antwerp on so firm a basis that this town now bids 
fair to become the first ivory market of Europe—that is to 
say, if elephants hold out. 


THE LEAD MINING INDUSTRY. 


Ir is a noticeable fact that, whilst the movements in other 
metals this year have been rather erratic, those in lead have 
been slowly and steadily upwards. One reason for this is 
found in the diminution in the home production—a fall 
which has been continuous for more than sixteen years. In 
1877 the lead ore produced in the United Kingdom was 
80,850 tons in quantity ; it fell to 65,000 tons by 1882; and 
it had decreased since almost every year, until for 1894 the 
output was only 40,5994 tons, or just about half that of the 
year first named. The value, it may be noticed, has fallen 
even more seriously—it was £1,123,952 for 1877, and for 18°)1 
it was only £266,995. It is no wonder that, with a value so 
much less per ton, the production fell off; and there has 
besn & diminished production abroad, though the import of 
accumulated stocks does not permit it to be so readily shown. 
But for about fifteen months the price of lead has slowly 
crept up, until common pig lead is nearly £2 per ton above 
what it was at the time when the lowest range of prices was 
reached; that advance being attributable to the growing 
scarcity of lead. As yet there is little or no movement to 
increase the rate of production in the United Kingdom, 
though it is tolerably certain that if the present advance 
should continue a few months longer there will ba such an 
increase in output, both at home and abroad. Many of our 
English mines are so situated that the cost of production is 
very heavy, and some long famous mines are working very 
poor ore; but there have been changes made in the last few 
years that should improve the relative position of some of 
our mines. For instance, the extension of the railway up 
Weardale brings cheaper carriage very near some of the 
mines in that dale, long noted for its lead production. Un- 
questionably the competition with the rich ores of Spain and 
Greece tells against the lead mining industries of this country, 
but the advance that has taken place in the price of lead, 
the reductions that have been made in royalties in some 
instances, and other alterations that improve the position of 
the producers, ought to give some tendency towards an 
increase in the output of lead ore from some at least of our 
great lead mining districts at home. 








LITERATURE. 


Movement. By E.J.Marey. Translated by Ertc PritcHarn, 
M.A., Oxon. London: W. Heinemann. 1895. 
Tuts volume—octavo, 323 pages—is, so far as we are aware, 
the first in English fully explaining, describing, and eluci- 
dating matters which have long excited interest among 
men of science, while presenting to the world at large 
amusing phenomena, In 1882 a book was published by 
Messrs. Turner, ‘The Horse in Motion as shown by 
Instantaneous Photography,” by Mr. Muybridge, an 
American. It attracted much attention at the time. 
Until these photographs had recorded the movements of 
horses no one had realised how extremely ungraceful 
they are when taken in detail. In the pursuit of accu- 
racy ever since artists have sacrificed beauty; and 
in order to prove that they have learned the trutb, 
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sade — that of a horse when galloping with all| reproducing photographs. We have no doubt but that | beautifully printed on excellent | pam The latter half is ocoupied 
legs tucked up under him. In the _ thirteen | the book will attain a second edition, and we would advise by logarithmic tables of the kind usually met with in books of this 
four class. The work is designed for usa of classes in technical schools, 


ears which have rolled away since Mr. Muybridge 
astonished the artistic world, much has been done in the 
zame direction. Instantaneous photography as an art 
and as @ science, has been improved and developed. 
Professor Marey’s book is intended to tell the world nearly 
all that a book can tell of the utilisation of instantaneous 
craphy a8 a means of registering movement. The 
photograph} 2 
original, written in French, has been translated by Mr. 
Pritchard, who, in his preface, acknowledges the assist- 
ance he has received from his sister, Mrs. Chalmers 
Mitchell. ‘‘‘ Le Mouvement,’” he writes, “ is one of the 
most recent and important publications of this eminent 
physicist and physiologist, M. Marey ; and it is, I believe, 
the most comprehensive summary hitherto published of 
the results and possibilities of instantaneous photography. 
Every pag® has its interest, not only for the specialist, 
put also for the general reader; and further, the book is 
replete with suggestiveness of new lines of research.” 
We quite agree with Mr. Pritchard, and we quote him 
because his words express our own opinions as well as 
possible. . 

The contents of the volume are so new that it would be 
impossible within any reasonable space to give even & 
fair idea of what M. Marey has to say; and furthermore, 
the volume has been crammed so full of facts, and the 
results of observations, and descriptions of new apparatus 
and special appliances of all sorts, that it is not easy to do 
it justice, or even to know where to begin to speak of its 
subjects. M. Marey deals with movement of all kinds, 
but not from the dynamic point of view. Indeed, there is 
searcely even & phrase concerning motion as written 
about in text-books. The nearest approach to a word 
about motion occurs when M. Marey, speaking about the 
path in space of a big and a little ball linked together by a 
string, and flung so that they rotate, shows by a photo- 
graph that the path of neither is a parabola, but that the 
path of the common centre of gravity of both is. How- 
ever, in the chapter devoted to the application of chrono- 
photography to mechanics, certain facts are given of 
much interest It is known that, were it not for the 
resistance of the air, a projectile in its flight would always 
traverse equal spaces in equal times until gravity caused 
it to strike the ground and so ended its career, and it has 
been commonly assumed that the resistance of the air to 
the fall of the projectile will be the same, whether the 
projectile is allowed to fall vertically or is projected 
horizontally. An experiment carried out by M. Marey 
proves that the assumption is not accurate. 

Tais experim antal result strack Captain Uchard, who was present 
at tha Paysiological Station when the experiment was tried, 
Applying this kaowledga, which he believed to ba new, to the 
question of the motion of artillery projactiles, he found by calcula- 
tion that the resistance offered by ‘ue air to their descent was quite 
different, according as they were simply let fall in a vertical 
direction or were provided with an initial velocity. 

A curious trajectory of a little flying apparatus is given 
in this chapter; and we commend what is said about 
eddies and the influence of form on submerged moving 
bodies to those interested in the construction of high- 
speed vessels. By the use of small bright beads of the 
same specific gravity as the water, and the camera, highly 
suggestive stream lines have been obtained. 

Possibly we cannot do better than quote the titles of 
some of the eighteen chapters which compose the book 
to give our readers an idea of its contents. M. Marey 
begins with ‘‘ Time: its Graphic Record ; Time-Measure- 
ment by Means of Photography.” The second chapter 
deals with ‘“‘ Space: its Measurement and Representation 
by Photography.” Next we have ‘‘ Movement: its 
Measurement, Graphic Representation, and Analysis by 
Chronophotography.” The next three chapters are devoted 
to “ Chronophotography on Fixed Plates;” the seventh 
chapter deals with ‘‘Chronophotography on Moving 
Piates.” These contain descriptions of the apparatus 
used and the methods of using it. Three chapters follow 
on ‘ Human Movements.” The eleventh chapter treats 
of ‘Locomotion of Quadrupeds.” The twelfth and 
thirteenth are about ‘‘ Locomotion in Water ” and ‘‘ Loco- 
motion in Air.” The fourteenth deals with the ‘‘ Flight of 
Insects.” The four remaining chapters deal with the 
application of chronophotography to various subjects—as, 
for instance, to the zootrope, the phenakistoscope, «=. 

Professor Marey’s work has been done, he tells u3, 
principally at the Physiological Station endowed by the 
State and the City of Paris, which afforded him unique 
opportunities for research. Some of the statements will 
interest if not surprise those who think that they use fairly 
good instantaneous apparatus. M. Marey has found, 
however, that no spring-worked practicable shutter will 
give sufficiently rapid exposure, and he uses the principle 
of the syren to get speed. In other words, a disc with 
perforations which can be made to revolve in such a way 
as to give exposures of not more than the 600th part 
of a second. By this means he gets images with sharp 
outlines. ‘ 

The book has two defects. In the first place, either 
M. Marey’s style is bad or Mr. Pritchard has stuck too 
closely to the original and so cramped his phraseology. 
There are some English words, too, which are not used in 
their English sense. For example, Mr. Pritchard speaks 
more then once of the ‘‘discursion ” of a pendulum. No 
such term is ever employed in this way by English 
writers. The term “excursion” of a pendulum is well 
known, and used with strict mathematical propriety. 
The second defect is that the engravings, except those of 
apparatus, are abnormally and surprisingly bad. We 
cannot think that the fault lies with M. Marey’s photo- 
graphs, of which the illustrations are the ostensible repro- 
ductions, but that these photographs have been placed 
for reproduction in incompetent hands. Not a few are 
so blurred and indistinct that itis impossible to make out 
What they are intended to show. They are “ process” 
blocks; the process is one called “ simili-gravure,” and 
We gather from the specimens in this book that the 
French engravers have everything to learn of the art of 





M. Marey or Mr. Pritchard to obtain an entirely new set 
of photographic reproductions for it. It is very annoying 
to be referred to a particular engraving for a particular 
effect, and then find half a dozen illegible smudges. We 
may cite as examples the pictures (?) intended to show 
the movement of a breaking wave, on page 125—for 
which indeed the authors make an excuse—and those on 
pages 240 and 242. The pictures of a man walking— 
page 172—are so terrible that we can only hope the indi- 
a photographed has never been permitted to see 
them. 


Refrigerating Machinery: Its Principles and Management. 
By A. Rircnre Leask, London: Tower Pablishing Com- 
pany. 1895. 8vo. 


THE use of refrigerating machines has grown to such a 
remarkable extent during the past ten years, that it is 
rather surprising that so few books have been publised on 
the subject. Some idea of the importance of the business 
of constructing this class of machinery may be gathered 
from the fact that over two and a-half millions of carcases 
of frozen meat were imported into this country last year, 
involving the necessity for refrigerating machinery on 
board the ships that carried them, and in the great stores 
in which they are received. This alone represents a vast 
outlay for machines, but it is probably equalled by that 
for machinery used in various manufacturing industries, 
Mr. Leask's book gives a description of a good many 
kinds of machines used for the purpose, and deals with 
the theory involved in the consideration of the design of 
air compression, ammonia and other refrigerators. The 
number of machines and of parts of machines illustrated 
enables the author to convey by his description a good 
idea of the character and working of machines generally, 
and for this reason the book will be found very useful to 
those who wish to know something of a practical nature 
concerning refrigerating processes and apparatus. Within 
the space of less than 300 pages he could not do more 
than he has, and the theoretical part is of a simple order, 
suitable for the purposes of most readers; but improve- 
ment is necessary, a3, for instance, in the steps explana- 
natory of the effects of compression and the amount of 
rise in temperature due to a given rise in pressure. 
It is not sufficient to say that air having been com- 
pressed under certain conditions, or assumed conditions, 
its temperature will have risen a certain amount. The 
calculations necessary to arrive at the rise in temperature 
resulting from compression need to be clearly explained 
—as they would be followed, for instance, in a drawing 
office. Improvement in Chapter V., in this respect, is 
necessary to give the book the value it might have. Some 
useful information is given on the practical working and 
management of refrigerating machinery and on opsrating 
expenses. Some slight errors need correction—such as 
the latent heat of liquefaction of water being given on 
page 33, instead of liquefaction of ice; adiabatic expan- 
sion, on page 119, which is described as “expansion 
without addition of heat,” needs the words ‘or loss”; 
and the facts given with reference to the date 1881 on 
page 2, and 1880 on page 3, are contradictory. The b20k 
should be provided with an index. 
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and also asa guide book for surveyors, Tae style is clear and 
precise. The methods of survey are, however, in some cases 
tedious, minute accuracy rather than expedition being sought. 

The Commercial Guide and Trade Directory of Japan. Compiled 
and Edited by Riuzaburo Tayui. With a preface by Kotaro 
Mochizaki, Barrister-at-Law. London: Kegan Paul, Trench, 
Triibner, and C»>., Limited, and the Bouverie Press, Limited — 
This directory has come at a most opportune time. We are all 
anxious to do business with Japan, but many of us want a little 
assistance. This book will bea help. Mr. Tayuiis Chancellor of 
the Consulate of Japan in London, and may therefore ba presumed 
to have the best sources of commercial information at hand. Tne 
book has good maps. 








THE STRIKE IN THE SHIPBUILDING TRADE. 


Tue position of affairs in the engineering wages disputs 
practically remains as it was last week, but on all hands 
a more hopeful feeling exists regarding its speedy settle- 
ment. One of the firms originally a party to the compact 
with the Belfast employers, Messrs. A. and W. Smith, 
have seceded from the Employers’ Association, and there 
is talk of others following should the present state of 
matters continue. Sir Donald Currie has come forward as 
mediator, and has had interviews with the joint com- 
mittee of employers and the workmen's representatives, 
but, so far, nothing definite has resulted from his inter- 
vention. Negotiations are still being carried on, and there 
is a strong possibility of some basis of settlement being 
arrived at. The men’s representatives express their readi- 
ness to consider any proposition that may be offered 
by the employers, and there is an apparent desire 
on the part of individual firms for a speedy settle- 
ment of the dispute. A conference is being held to- 
day—Thursday—in London, and delegates represent- 
ing the workmen attend from Glasgow, Belfast, and 
Newcastle. The object of the conference is to discuss 
the situation and decide on future action. The settle- 
ment of the dispute between the boilermakers and iron 
shipbuilders has been confirmed by the ballot among 
workmen in the several districts. 











PATRICK STIRLING. 


Mr. Patrick SrrrLinG, locomotive superintendent of the 
Great Northern Railway, died at his house in Doncaster 
on the 11th inst., in the 76:h year of his age, A very large 
number of engineers and railway men will join with us in an 
expression of sincere regret. In our impression for December 
16:h, 1892, will be found a portrait of Mr. Stirling and a 
short biographical notice. His originality of design and his 
keen sense of mechanical fitness have rendered his loco- 
motives celebrated all over the world. Probably there is not 
& railway in existence on which the road, the locomotives, 
and the work to be done are in such complete harmony. Mr. 
Stirling was not one of those who bring themselves before 
the public. He was content in himself that his work was 
good; and his great eight-feet express engines, which are 
found only on the Great Northern Railway, are the best 
memorials of one of the most able mechanical engineers of 
the century. 








THE YORKSHIRE CoaL TRADE.—Yorkshire collieries have not 
done so large a business with Hall for export during the month 
of Oztober es they did in the corresponding month of last 
year. The weight sent to Hull amounted to 222,624 tons, 
as compared with 283,216 tons in October cf 1894, a decline of over 
69,000 tons, following on a comparative decline in September of 
77,000 tons. Danaby Main, as usual, stands at the head with 
29,384 tors, as compared with 35,560 tons in Saptember, and 
33,064 tons in O2tober of last year. Ths decline is probably due 
to the topmen’s strike, which interfered with the output. Monk 
Bretton is sezond with 14,920 tons, which is more than double the 
weight sent last month or in October of 1894. For the ten months 
the total weight taken from Yorkshire collieries to Hull was 
1,819,288 tons, a decline as compared with the ten months of 1894 
of 15,500 tons. The exports to foreizn countries in the month were 
only 92.874 tons, as against 163978 tons in O:tober of 1894, a 
decline of over 71,000 tons. This falling cff was no surprise, 
having been expected owing to the early closing of the Baltic 
porte, The exports to North Russia, Sweden and Norway, Gar- 
many, Danmark, Italy, and South America were all less. Holland 
showed an increase. The figures bear out very strongiy Mr. 
Emerson Bainbridge’s contention that the trade of the future is 
with the large and well-appointed collieries, which can deal most 
effectively and economically with heavy outpute. The small coal- 
owner finds it every day increasingly difficult to hold his ground. 

H.M.S, Renown,—Great exertions having been made, both on 
the part of the Constructive Department at Pembroke Dockyard, 
and on that of the contracting engineere— Messrs. Mandslay, Sons, 
and Field, of Lambeth—to expedite the completion of her 
Majasty’s new first-class battleship Renown, which was launched 
on tha 8th of last May, the progress made with her has so far 
advanced that she was enabled to leave Pembroke yesterday for 
Devonport, where on arrival she will be at once taken in band, 
and finished with the utmost despatch, the Admiralty Board 
having directed the dockyard officials there to use every effort to 
have the vessel ready for commissioning in Jaly next. Although 
the Renown is generally considered an improved Barfleur—which 
was only of 9400 tons displacement—she bears a much nearer com- 
parison to a battleship of the Majestic class, her displacement 
being 12,400 tons to the latter’s 14,900 tons. This comparison ia 
farther borne out in the matter of armament, for whereas the 
Barflour has only 4°7io. and 3-pounder quick-firing guns, the 
Renown has the same siz3—6in. and 12-pounder—of this type of 
gun as the Maj:stic. The superior accommodation in the ship is 
also very noticeable, for while the men’s quarters are equal to those 
of the Majestic, the admiral’s apartments, the ward and gunrooms, 
and the cabins are superior. The Ronown is unique in being the 
only ship of her design yet cons‘racted ; and it is noteworthy that 
the time taken to place her engines and boilers on board—their 
fixing in place having commenced on the 14th of May, their steam- 
ing at moorings on November 7th, and her final leaving Pembroke 
yesterday—just six months to the day, is appreciably less than 
that taken in deing similar work on either the Magnificent at 
Chatham or the Majestic at Portsmouth, more particularly when 
taking into account the very inferior accommodation existing at 
Pembroke for such work. So far as the contracting engineers are 
concerned, their work is unprecedented, as they guaranteed at the 
urgent request of the Government to be ready and complete for 
sea on November 15th—to-day—which date they have anticipated 
by aday. As the Renown is a sheathed vessel, and destined to be 
a flag-ship on either the China or Pacific station, she will, on 
arrival at Davonport, have to go into dock to be coppered, and 
will, when fully equipped, be the largest vessel ever fitted ont at 





Wiley and Sons, 1895,—Thia is a thin pocket-book of 242 pages, 
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A FAST TRAIN ON THE LAKE SHORE AND minal stations is 540 miles, but the run was only timed for 


MICHIGAN SOUTHERN RAILWAY. 


Tuer fast train on the New York Central Railway which 
made a trip of 440 miles at an average speed of 634 miles 
per hour, as described in THz ENGINEER of October 4th, has 
been beaten by a train on the Lake Shore and Michigan 
Southern Railway, which on October 24th made a run of 510 
miles in eight hours, or at the average speed of sixty-four 
miles per hour, including all stops. The figures given below 
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TRAILING END 


are authentic, having been furnished to our correspondent by 
one of the principal officers of the company, who was in 
the.train. The train was a special, and carried no regular 
passengers, having been run for the purpose of seeing what 
could be done with such a fast train, but, like the train 
on the New York Central Railroad, it had ample carrying 





















































LEADING END 


capacity for a large number of passengers. It consisted of 
three cars, weighing in all 304,000 lb., or 136 English tons. 
The run was made the whole length of the main line— 


| 510 miles—from the One Hundredth-street Station, Chicago, 


to Buffalo Creek Station, near Buffalo—as all trains have to 
run slowly near Chicago on account of the work of raising 
the tracks and the number of junctions and crossings, and 
near- Buffalo on account of the network of freight yards, 
connecting lines, switches, &c., of the numerous roads 
entering this city. There were only four regular stops for 
changing engines, but an extra stop was made on the Toledo 
Division, the train having been signalled to stop on account 
of some repairs to the track. The highest speed noted for 


| any one mile was 92:3 miles per hour, but the high averages 


between stops, especially the average of 72°91 miles per hour 
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highest record. The total weight of the train, including 
engine and tender, was 488,500 1b., or 211 English tons, with 
the eight-wheel engines, and 502,5001b., or 225 English tons, 
with the ten-wheel engine. The tenders were all alike, 
carried on two four-wheel trucks. The eight-wheel engines 
were as shown in the accompanying illustrations, and the 
leading dimensions of both types of engines are given below. 
The New York Central Railroad and the Lake Shore and 
Michigan Southern Railroad form one of the principal routes 
between New York and Chicago. The former has now a 
record of 440 miles in seven hours, and the latter 510 miles 
in eight hours, It is now suggested that a record of fifteen 
and a-half hours might be made for the entire distance of 
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MAP OF LAKE SHORE AND MICHIGAN SOUTHERN ROUTE 


for the last eighty-six miles, show that very high rates of | 980 miles, or at the rate of about 63 miles per hour, but, of 


speed must have been attained at various points on the trip. 
The following tabular summary of the official figures gives 


| an excellent idea of the trip :— 
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Miles. hm 8% m 8. mm. 8s 
| Left 100th-street, Chicago, 

Bie. de) ele wen we. . we - 8 2 27 — — _— 
Arrived Elkhart, Ind. ..| 87°4 4 54 & 85 26 61°38 
Left Elkhart, Ind. .. .. ~ 4 57 04 oa 11 — 
| Arrived Toledo, O. .. .. | 133°4 7 Ol 89 | 124 35 _ 64°24 
| Left Toledo, O. .. .. .. -- 7 04 O07 — 2 2 . 
Stop by signal at Port 

Clinton sa) Sal in” ae — _ — 2 05 _ 
Arrived Cleveland,O. ../107°8; 8 50 13 106 06 — €0°¢6 
Left Cleveland,O. .. .. 8 51 &8 ~ 1 45 — 
Arrived Erie, Pa. .. ..| 95°5 10 17 £0 85 32 — 66°99 
left Erie, Pa. .. .. ..| — |10 19 48; — $48) - 
Arrived Buffalo Creek, 

eras ie ee 70 46 _ 72°91 
Total running time (de- 


ductingstops).. .. .. | 510°1 _ 470 20:10 47 65°07 
Total time of trip, inciud- 
ing 10 mins. 47 secs of 
actual stops, and also 
including 24 times slack- 
ening speed for railway 
crossings, and 14 other 
timesslackening speed.. | 510°1 — 481 07, — 63°61 


This record shows an average speed from start to finish, 


| including all stopping and slackening speed, of 63-61 miles | 


| 
| 
| 





per hour for 510 miles. 


As already noted, the train consisted of three cars; two | 


were Wagner drawing-room cars, weighing 92,500 lb., or 
41°3 English tons each, and the third was a private car 
weighing 119,500 1b., or 52 tons; the total weight behind 
the tender being 304,500 lb., or 136 tons. 
mounted on two six-wheeled trucks or bogies, and would 
carry forty to fifty passengers. (The fast train on the New 
York Central Railroad had a seating capacity for 218 pas- 
sengers.) Four engines were used. Those on the first three 
divisions of the trip were of the eight-wheel type, having 


Each car was | 


course, there is no likelihood of, or little reason for, a regular 
train of this kind. During the summer of 1893 this trip was 
made twice daily in twenty hours, or at an average speed of 
49 miles per hour, the traffic to the Chicago Exhibition 
having been so enormous as to make this a paying invest- 
ment, the train being a popular one in spite of the extra fare 
charged upon it. That train, known as the “ Exposition 
Flyer,” was undoubtedly the fastest long-distance express 
train ever run. 


Express Locomotives, Lake Shore and Michigan Southern Railroad. 


Six coupled. 





Four coupled. 
Cylinders .. .. .. 17 x 24in. 17 x 24in. 
Piston-rod, diameter .. 3}in. - 
Connecting-rod, length .. .. .. .. 8ft. 3in. _ 
CONE UNEE.. 2. cs se oe 4s 86 1§ x 16in. 1§ x léin. 
ee ee 3 x 1é6in, 3 x léin. 
J ey a eee 6}in. 6hin. 
eer lin. sin. 
ND, ais!) gia, Said ie Ras. 9M cba jhin. _ 
0 ae ee ee #yin. — 

Driving wheels, diameter ft. 5ft. Sin. 
Truck wheels, diameter .. .. 2ft. 9in. _ 
Tender wheels (8), diameter .. 8ft. - 

ving wheel journals .. oe es 7x Gin, | - 
Truck wheel journals .. .. .. «. 5 xX liv. - 
Tender wheel journals .. .. .. .. 4 xX Tin - 
Wheelbase, driving .. .. .. .. «. oft. 15ft. 
Wheelbase, Guek 1c ce te tee 5ft. 9in. _ 
Wheelbase, engine .. 28ft. 9in 25ft. 3in. 


Wheelbase, tender .. Bey ee 15ft. : 1ift 


Wheelbase, engine and tender 45ft. 8in _ 
Weight on truck << ke be 39,500 Ib 25,000 Ib 
Weight on front drivers... .. .. .«. 33,100 lb. - 
Weight on rear drivers .. .. .. «. 32,0001lb. | _ 
Weight on all drivers F 65,100Ib. | £8 500Ib. 

| Weightofengine .. .. ., 104,600 lb | 113,500 1». 
Weight of engine and tender . 174,600 1 | _ 
Boiler, diameter of barrel .. 4ft. 4in. | 4ft. 4in. 
Smoke-box, length .. .. 5ft. lin _ 
Steam pressure .. .. .. o. 180 lb. 180 Ib. 
Fire-box, length.. 6ft. 6i: 8ft. 
Fire-box, width .. 2ft. 10in 3ft. 5iin. 
Fire-box, type ee Ipaire _ 
Grate area .. .. .. . | 174 square feet. | 28 square feet. 
Tubes (iron), number .. 200 202 
Tubes, outside diameter.. 2in. 2in. 

| Tubes, length 12ft. O}in. 13ft. 10in. 


! 


four coupled driving wheels and a four-wheel leading truck or | 


bogie, while on the last division an engine of the ten-wheel 


from Chicago, Ill., to Buffalo, N.Y.—as shown by the | type was used, having six coupled wheels and a four-wheel 


accompanying map. The actual distance between the ter- leading truck. 


It was this latter engine which gave the | 


Heating surface, tubes é ; * |1258 square feet. 1462 square feet. 


” »  firebox.. +» .«. | 185 square feet.| 245 square feet. 

” »_ total «. .. |1418 square feet |1707 square fect. 
Water in tendertank ..°.. .. ..| 3100gallons. | 3100gallons. 
Coalin tender . ea 13,4001lb, 13,400 1b. 


Height, rail to centre line of boiler |. | 


7ft. 9in. 
Height, rail to top of smokestack 14ft. 64in. ~ 
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THE EXCELSIOR HEATER AND FILTER 


ME33RS J. WRIGHT AND CO,, TIPTON, ENGINEERS 


STEAM OUTLET 


THE EXCELSIOR PATENT HEATER, FILTER, 
AND GREASE SEPARATOR. 

Iy the illustration given above we bring before our 
readers a new type of feed-water heater, which is being 
introduced by Messrs. Joseph Wright and Co., Tipton, and 
Victoria-street, Westminster. This is a non-pressure heater, 
filter, and grease separator combined, for although the steam 
and water mix together in the heater, the makers state that 
they will guarantee that the water will be filtered and be 
quite free from grease at a temperature of 200 deg. to 212 deg. 
On entering the heater the steam goes through a specially- 
prepared perforated plate, which takes out, we understand, 
there and then almost all the grease, which goes to the 
drain. The steam rises into the chamber above, travels 
through the tubes into the top compartment, where it meets 
the water in the form of a shower, which it boils and then 
escapes into the atmosphere at the top. The boiling water 
descends through a pipe fixed either inside the heater or 
outside, to the bottom chamber, where there is a large filtering 
compartment through which it passes, leaving therein all 
dirt and residuum of grease. The water is then pumped up 
hot and clean into the boilers. 

Besides the great advantages of heating, filtering, and 
separating the grease, a good proportion of the exhaust 
steam is condensed and returned to the boiler, which means 
& considerable saving where water has to be paid for. Large 
handholes and manholes are placed in every chamber, so 
that the heater can be readily inspected and washed out, and 
the filtering material changed; and it is claimed that, 
through the simplicity of its construction, it is capable of 
heating and cleaning more water than other heaters. 

Messrs. Joseph Wright and Co. have lately supplied a 
large heater of this description to a large and well-known 
iron and steel company, and another to a large chemical 
works, and both are, we are told, giving excellent results, 


They have also had one at work feeding their own boilers | 


most satisfactorily for over two years. 








SIXTY-THREE MILES AN HOUR. 


/ THE world’s record for railroad speed over a great distance was 
a on Oct, 24th bya special train on the LakeShore and Michigan 
Southern Railroad, which ran from One Hundredth-street, Chicago, 





to Buffalo Creek, Buffalo, a distance of 510°1 miles, in 481 min. | 
speed of 63°60 miles an hour. ‘This time | 
ive of stops, the run was made in 470 min. | in future warfare by the military cyclist. 


and 7 8ec,, an aver. 
includes stopr, E 








HOT WATER 
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and 10 sec , an average speed cf 61°98 miles an hour. The New 
York Central’s record of Saptember 11th was an average speed of 
63°61 miles an hour, including stops, and 64°26 miles an hour 
exclusive of delay. 

The train left Chicago this morning at 3:29:27—Central time— 
and arrived at Buffalo Creek at 11:30:34. Four minutes later the 
train came to a stop in the Central Station in Buffalo, 

The train was made up of three coaches, engine, and tender. 
The coaches were two Wagner drawing-room cars, Madagascar and 
Esmeralda, and Dr. Ssward Webb’s private car Ellsmere, the com- 
bined weight of which is 304,500lb. Tae weight of the engine 
and tender was 180,000 1lb., making the total weight of the train 
488.500 lb, = 218 English tons. 

D_fferent engines were used on each of the divisions, and the 
run for the divisions were: — Chicago to Elkart, 87°4 miles in 
85 min, 23 sec.; Elkhart to Toledo, 133°4 miles,in 124 min. 35 sec. ; 
Toledo to Cleveland, 107°8 miles, in 106 min, 6 sec.; Cleveland to 
Erie, 95°5 miles, in 85 min. 32 sec.; Erie to Buffalo, 86 miles, in 
70 min. 16 sec. Between Chicago and Elkart the train was 
obliged to slow down for railroad crossings eight times and to 
scoop up water once, 

The engine which pulled the train over this division was No. 957, 
Mark Fioyd, engineer. This engine is a standard Lake Shore 
passenger engine—eight-wheeler—built by the Brooks Locomotive 
Works at Dunkirk, N.Y., and designed by George W. Stevens, 
superintendent of motive power for the Lake Shore, The diameter 
of her drivers is 72in.; siz> of cylinders, 17in. by 24in.; weight 
on drivers, 65,0001b.; total weight, exclusive of tender, 104,000 Ib. 

At Elkart 2 min. 1i sec, were lost in changing engines. Engine 
No, 99, David Luce, engineer, pulled the train to Toledo, and on 
this run eight slow downs were made for crossings and water. At 
Toledo 2 min. 38 sec, were lost in changing engines. Here No. 160 
was attached, James Lathrop, engineer, and most trouble was 
experienced in delays. Besides the inevitable stops for draw- 
bridges and railroad crossings, one dead stop was made for a red 
flag, where the actual time standing still, without computing the 
loss in slowing from a speed of seventy-two miles an hour, and of 
getting up speed again, was 2 min. 5 sec, At Cleveland 1 min. 
45 sec. were consumed in changing to engine No. 598, which, 
piloted by Jacob Citmer, drew the train to Erie at the fastest 
average speed yet attained. But the greatest record was made 


| on the last lap, from Erie to Buffalo, where the big ten-wheeler, 


No, 564, William Tankey, engineer, picked up the train and 
pulled her into Buffalo at an average speed of over seventy miles 


| an hour.—Cleveland Leader. 








Tue Army and Navy Journal, of New York, for the 
2nd inst., contains a long account of the convention of military 
wheelmen, and papers on the important part likely to be played 





THE INSTITUTION OF JUNIOR ENGINEERS, 





PRESIDENTIAL ADDRESS, BY MR, ARCHIBALD 
DENNY, M.LN.A. 


Ir has been the custom of your presidents to begin by thanking 
you for their election to the chair, and justly so, because it was a 
real honour conferred by you, but I have the more reacon to thank 
you seeing that you have not waited to bonour me until I was 
grey-haired or baid-headed as the case might be, but have chosen 
me while still a comparatively yourg man. 

The first question I should like to touch upon is the education 
proper for a budding engineer, and naturally all through you must 
take my remarks to refer principally to the two professions of ship- 
building and marine engineering, while | believe you will find 
them to have a direct application to the other branches of engi- 
neering. Each man has his own idea as to what the education of 
an engineer should be, and I observe that many of your past 
poe er have dealt with this subject from their point of view. 

think all young men should start with a good English education, 
with Latin and Greek not a neceseity, and indeed cartailed to the 
minimum possible, I must say I am not in love with the prevail- 
ing system adopted in most English and some exotic schools in 
Scotland, where Latin and Greek occupy about four-fifths of the 
boy’s time, and recreation roughly the other fifth, and I am glad 
to think that the modern Board-school, especially in Scotland, is 
doing much to leaven the whole lump, 

Mathematics—at least the elements of it—and the elements of 
mechanics, chemistry, and physics, should be thoroughly mastered, 
so that at the age of sixteen, or at the latest seventeen, provided the 
boy’s physique is fairly developed, his apprenticeship might begin. 
Now, I thiok it must be beyond dispute that givena lad who 
intends to tread the higher walks of the profession, and not merely 
to begin and end as a workman, it is not necessary that he should 
spend five years at the bench to learn his trade, to gain sufficient 
expertness in handling the tools and to study practically the quali- 
ties and properties of materials; hence my ideal course is as 
follows: — Begin by spending alternately six months—the six 
summer monthr—at the bench, and then six months—the winter 
months—at a first-class technical school or college, As the college 
or technical school course is generally one of three years, at the 
end of this time, or in four years at most, the youth should have 
had enough of the bench and should be quite ready for the 
drawing-office ; the shorter period should suffice in the shipbuild- 
ing yard and the longer period for the marine engineer. If a ship- 
builder, then he must remain in the drawing-office or fight his way 
up through manager to principal as his ambition, opportunity and 
ability lead him. If a marine engineer, then after a year or two in 
the drawing-office he should certainly proceed to sea, and if possible 
get his chief and extra chief's certificate, and thereafter work his 
way upwards on shore, 

This is my ideal course roughly sketched, and one which is being 
followed out in our yard and engine works whenever possible. Of 
course every man cannot afford, or has not the opportunity of 
following out this course; then all that can be done is to study in 
the evening—not to too late an hour—and take evening classes. 
Some of our most brilliant men have succeeded in this way alone, 
but who can say what they would have been if they had had the 
advantage of such a course as | have sketched out. Endeavour to 
be apprenticed, if possible, to a firm who do not take premiam 
apprentices. The policy of taking premium apprentices is, in my 
opinion, a mistaken one, both for the employer and the apprentice. 
The foremen in the works, and heads of departments generally, 
have the feeling that premium apprentices must be more leniently 
treated than the ordinary apprentice, and this feeling is some- 
times so strong that we need not wonder at it reacting upon 
the premium apprentice, and inducing a state of indifference 
in those who do not start with strong moral fibre. If 
there are many premium apprentices their effect on dis- 
cipline in the works must be detrimental, and even supposing 
that a few out of the many have a higher ideal than their 
fellows, it is difficult for them to strike out a different course 
of action from that of the majority. Not having had personal ex- 
— of premium apprentices, my views upon this subject may 

rather strong, and I know that many young men find it impos- 
sible to learn their profession by any other means, but I think it 
would be an improvement if firms who do take premium appren- 
tices made it a rule that these apprentices were to be treated in 
exactly the same way as ordinary apprentices, - the same wages, 
expected to fulfil the same conditions, and to advanced only as 
a reward of real merit. In that case the premium apprentice 
would either, as the result of lack of application, simply finish his 
time an ordinary workman ; or, as it Roar be, his superior initial 
education, with equal application, would ensure his being advanced 
more rapidly than those who started with fewer advantages, 
through the drawing-office to a position of trust. I have great 
sympathy with premium apprentices. I think their surroundings 
render it difficult for them to do their duty, and the spur of necessity 
is lacking in many cases, but this is all the more reason why I 
should point out the dangers, and impress the necessity for facing 
the difficulties and dangers of the position with a strong determina- 
tion to overcome them. 

During apprenticeship a lad will doubtless have many opportu- 
nities of bringing himself prominently, by good work and conduct, 
to the notice of his employer and foreman, but while he should 
seiz3 every favourab’e opportunity of doing so, he should avoid 
making himself objectionable by pushing himself forward in season 
and out of season. Todo so will only disgust his superiors and 
gain him the dislike of his fellow workmen. Favourable opportu- 
nities of bringing himself before the notice of his employer will 
occur most frequently when in the drawing-office, and the best 
opportunity is when he is given a piece of investigation work, in- 
volving probably the carrying out of experiments. If any of you 
are ever in this position you should be most careful in carrying 
out the experiments ; only draw conclusions after these have been 
confirmed by a frequent repetition of experiments. Some men 
have a natural bent towards experimenting ; it seems natural to 
them to tabulate an experiment in the best possible way, and 
their work at completion is so thoroughly well digested that the 
results are easily assimilated by the principal, and hearty 
commendation follows. Under these circumstances it is certain 
that this man’s services will be frequently requisitioned ; he is thus 
brought in close contact with the principal, and his rapid advance- 
ment ensured. Such cases have often occurred in my own ex- 
perience. The careful and accurate man appeals to one imme- 
diately, and if this is combined with rapidity in carrying out work, 
his services are highly prized. 

Another point I want to notice, and one which has been already 
touched upon by a recent president, is the question of loyalty to 
your employers. Undoubtedly this is one of your first duties, and 
a duty that you owe not only to your employer, but also to your- 
self, because an act of disloyalty to your employer is really an act 
of degradation to yourself, even if not found out, a constant 
repetition of which will so undermine your moral character that 
you become an object of contempt to yourself, which appears to 
me a more serious thing than being an object of contempt to 
your fellow men; indeed, the latter only becomes possible long 
after the former is an accomplished fact. I know it is the 
practice of many draughtsmen to appropriate information from the 
drawing-office in which they are employed, to copy plans and 
tabulated data. Now this, in my opinion, is immoral, besides which 
I consider it, so far at least as plans are concerned, and also as 
far as a good deal of tabulated data is concerned, a great waste of 
time. I have a friend who was once a draughtsman, and he has 
told me that there are now in his possession many plans cribbed in 
this way, and that he was incited todo this by the needless pro- 
hibition and difficulties placed in his way by a suspicious employer. 
As a matter of fact, he did not gain any advantegs frem tLis, as 
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feom the day he cribbed them till now they have never been looked 
at. 

Progress is so rapid nowadays that the mere copyist will always 
be left behind, and if a man has not svfficient ability from his past 
exp2riencs to scheme out improvements, he will soon be left in the 
rear along with his cribbed information. May I read you a few 
sentences from the generai order book in force in our yard. ‘‘ As 
there is growing in our office a large amount of special and organised 
information procured and organised at considerable expense by us, 
it must be clearly understcod by every member of our staff that 
we consider this information private, and to be used only in our 
service. Any member of our staff found copying or removing any 
of this special organised information will be considered to have 
acted against honour, and will, on our coming to know of his 
action, be immediately, and without further warning, expalled 
from our offices. Ty» such a person we will decline to give either 
reference or character. We consider that the opportunities 
afforded to the members of our staff in their ordinary work and 
for private study by our library, are sufficient to enable them to 
acquire a knowledge of all methods of working by means of 
which, should they leave our service for that of some other firm, 
or to start on their own account, they can collect and organise 
information for their employers or for themselves. Taere is, 
therefore, no excuse for their acting against honour in the way we 
have now forbidden.” 

I think these sentences put the matter very clearly and fairly, and 
may assist young men in deciding upon their course of action. I 
would, therefore, counsel you to gain experience and store it in 
your brain, and make notes only of such general principles as you 
find in use or discover for yourselves, and do not run the risk of lower- 
ing yourself in your ownestimation by taking that which is another’s. 
You should be absolutely loyal to your employer while with him, 
identify yourself with him in every way and make his interasts 
yours, and when you leave one employer to go to another you 
should carefully consider how much special information you shall 
impart to your new employer, more especially if he happens to be 
a rival to your last. 

I would like to give another warning to yourg men. Cases have 
come to my knowledge where foreign competitors have by specious 
promises induced able young men to leave the employ of a specialist 
in this country, so that he might assist a foreign rival in establishing 
& similar business abroad. The objsct was perfectly apparent and 
was recognised by both parties—I mean both the foreigner and his 
dupe. A much larger salary was fixed than ke was in receipt of 
previously, with an agreement for a certain term of years, Every- 
thing went smoothly until the information possessed by the young 
man was transferred to his new employer, and then the position 
became uncomfortable—in fact, so uncomfortable that long before 
the expiry of the agreed upon term of years the young man was 
glad to leave and return to England, sadder and wiser. 

A last hint, and one which I have often found it necessary to give : 
Hold your tongue about what goes on inside the drawing-office, 
especially in regard to proposed work. It frequently happens 
that from the lack of this precaution, information passing from 
one drawing-office to another induces competition of an unfair 
nature which otherwise might have been avoided. Now if you 
become chief draughtsman you will for the first time have control 
of a number of other men, and you have added to you a serious 
responsibility in the management of them. Some men are by 
nature fitted to rule others ; other men, good men no doubt, are 
by nature quite unfitted to do so, but much can be done to correct 
this latter imperfection. Constant remembrance of the golden 
rule, ‘Do as you would be done by,” wil! help; treat those 
under you with kindness and justice, but at the same time you 
must be firm in enforcing rigid discipline. One fault which prin- 
cipals find it difficult to excuse, and which should always be 
avoided, is shunting the responsibility for mistakes on to a sub- 
ordinate with the remark :—‘‘I am very sorry, but Mr. S-and-So 
made the mistake.” This is most disagreeable, and points to a 
lack of manliness, 

A chief draughtsman should take the entire responsibility of the 
work passing through the office, should take the blame of any 
mistake upon himself, and not endeavour to shunt any blame on 
to the shoulders of asubordinate. This should not prevent him at 
the same time from passing on the remarks of the principal, with 
a few additional ones of his own, in order that the sams mistake 
may not occur again. Be punctual yourself and insist upon abso- 
Jute punctuality in your subordinates, When several peces of 
work appear equally important, and it is a question in your mind 
which to tackle first in the morning, choose the one you like least, 
and this once finished, the others will go down before you like corn 
to the scythe of the reaper ; this is a golden rule imparted to me by 
my late brother, which by long experience I have found invaluable. 
You will find it a useful thing to keep an agenda or question book 
and go over it every day yourself, also if possible with your superior, 
noting his instructions. Ithink I should refer you at this point 
toa paper I read early this year before the Institution cf Engineers 
and Shipbuilders in Scotland, entitled the ‘‘ Drawing-office,” in 
which you will find, I believe, many useful hints as to organisation, 
should you be called to the position of chief dravghtsman. 

Suppose now that you go a step higher and become manager, 
your responsibility is further increased, and you have now a new 
set of conditions to deal with. You should still more closely, if 
possible, link up your principals’ interests with your own. The 
most serious part of your duty will be in maintaining discipline in 
the works, Man in general is a most complicated machine to deal 
with, and the working man is perhaps the most complicated machine 
of the human species, In most machines, given a certain set of 
conditions, you can predict what will happen when the machine 
works, but often with the human machine exactly thereverse happens 
to what you might have expected. No minute rules can be, there- 
fore, laid down for the management of nen, but you will go a long 
way towards success if, following out the treatment of your men in 
the drawing-office, you deal with the men in the works in a 
firm but pleasant way. Be definite in the orders you give, and 
see that they are promptly and cheerfully carried out. Do 
not be unreasonable in your demands, and in all your deal- 
ings with the men and the arrangements you make with them, 
be perfectly honest and straightforward, trying if possible to put 

ourself in their place. If you have profited by your time at the 
iene you will not find this very hard to do, Where necessary, 
make written notes of any arrangements as to wages, &c., imme- 
diately they are made, read them to the men, sign them yourself, 
and get them to countersiga. Leave nothing ambiguous, nothing 
doubtfal, and if possible deal directly with the men, and not with 
paid agents. You will find under these circumstances that with 
few exceptions the working man is to be trusted and admired. 
You must not _ 0 from what I have said about paid agents 
that I object to Trades’ Unions, but I do object to paid agents 
interfering at every moment, and with every petty question 
between master and man. I think that the men are quite able to 
discuss any detail at a meeting with the manager or master, and 
that an amicable arrangement is more likely to result from this 
course than when an outsider is called in to discuss the matter, 
who has no real personal interest in the works, 

You will find it advantageous to spend an hour in the factory 
before breakfast. An hour thus spent is worth two later in the 
day, when it may be difficult to spare the time, pressed as you 
probably will be by other business, visitors, outside contractors, 
&ec., besides which it allows the foremen to get their instructions 
for the day, and you have a clearer mind, and are undisturbed 
by the thought that you are wanted elsewhere, Another reason 
is that any slackness and waste of time on the foremen’s or work- 
men’s part is more likely to occur then than later in the day. 
Never force a man upon an unwilling foreman. You are often 
asked, mostly by soft-hearted clergymen, to give some poor weak soul 
achance. Asarule, resist the appeal; there are and should bs 
exceptions, but as a rule you will find it labour wasted. Ke- 
member the cripples, There are always a dozan or so of easy 
berths which should be kept either for the old or maimed, and, 





even if an able-bodied man gets employment in them, he should 
at once be removed if a cripple comes along. Of course I mean 
your own cripples ; don’t saddle yourself with other people’s. 

An important question is the amount of interference you should 
allow yourself between foremen and workmen. Theoretically there 
should be none, practically it should be the minimum possible, 
otherwiee your time will be entirely taken up in perpetually 
listening to two sides of stupid differences. At the same time you 
should reserve the absolute power of dismissal or employment, 
always, however, through the foreman, and further, your ear 
should be open to any well-founded complaint of injustice on the 
part of a foreman toa man. If you are careful in the first two or 
three cases to dispense absolute justice, you will be little troubled 
later, because both foremen and men will be watchful of what they 
do. Keep in view the possibility of nepotism in foremen, and you 
must be quick to stamp it out ; it is most detrimental to discipline. 
In both these cases you will observe that to manage properly you 
must have an intimate knowledge of your men. In a case of any 
man doing a piece of meritorious work, you will find it a good thing 
to take personal notice of it; it is the right thing to do, and 
encourages the man. I have cften ssen cases where a kind word, 
some tobacco or a few cigars given on the epur cf the moment, 
have been more appreciated than a money gift. 

You should take a personal interest in your apprentices, they are 
your future workmen, encourage them to continue their education 
in every way possible at evening classes ; the better educated they 
are, and the more they are ona par with yourself, the more easy it 
is to get on with men. 

The next step in the ladder is when you become a principal or 
partner in a business, and now your burden is greatly increased. 
You no ae work, in all likelihood, for a salary, and you have 
therefore all the care and anxiety of making sure of your livelihood. 
But you have a high duty also to all those under you, and you 
should take an interest in them not only in the works, but outside 
of the works ; nota patronising interest, not a mere subscribing to 
their schemes, their football cluts, cricket clubs, &c., but take an 
active interest in their pleasures and in their sorrows, and in doing 
so, you will not only lighten their cares, but you will also have 
your own cares lightened by their sympathy and human interest, 
Above all, avoid trying ill-considered socialistic experiments, 
which to ba successful assume that working men are all angels ; 
they are no more angels than you are, and such schemes are 
failures before they are tried ; only benefit schemes on a sound 
financial and co-operative principle will succeed—I mean those 
which ara just to both parties. 

I may tion two sch which have proved successful in my 
own experiercs, viz , an t found, ged by a committee, 
appointed in equal numbers by both master and men, and to the 
fands of which equal contributions are made ; and also an awarils 
scheme, by which men are rewarded who either invent new 
methods or machines, or introduce any scheme by which produc- 
tion is cheapened. 

Should you unfortunately after all your efforts be confronted by a 
prospective strike, consider well the situation, make up your mind 
what, under the worst circumstances, you would be induced to 
accede to, and having done so, say a final yea or nay. D> not be 
readily induced to begin a strike and then give in ; vacillation of 
this kind has been the leading cause of strikes, If the men realise 
that when you say yes you mean yes, and no, no, strikes will not 
readily occur, and you will notice that the modern tactics are all 
tending towards avoiding strikes, if at all possible. The men always 
lose by them and also the masters, for even if success crown the 
efforts of either party, the gain is never sufficient to make up for 
the individual loss. 

I happened to read recently a paper by an American—Mr, Fred, 
W. Taylor—read before the American Society of Mechanical Engi- 
neers, In his paper there are a few sentences which so thoroughly 
express my own views, that I am sure Mr, Taylor will not object 
to my extracting them for you. Hesays—‘' Nosystem of manage- 
ment, however good, should be applied in a wooden way. The 
proper personal relations should always be maintained between the 
employers and men, and even the prejudices cf the workmen 
should be considered in dealing with them. The employer who 
goes through his works with his kid gloves on, and is never known 
to dirty his hands cr clothes, and who either talks to his men in a 
condescending or patronising way, or else not at all, has no chance 
whatever of ascertaining their real thoughts or feelings, . . Above 
all it is desirable that men should be talked to on their own level 
by those who are over them. Each man should be encouraged to 
discuss any trouble which he may have, either in the works or out- 
side, with those over him. Men would far rather even be blamed 
by their borses, especially if the ‘tearing out’ has a touch of 
human nature and feeling init, than to be passed day by day with- 
out a word, and with no more notice than if they were part of the 
machinery. The opportunity which each man should have of 
airing Lis mind freely, and having it out with hie employers, is a 
safety valve ; and if the superintendents are reasonable men, and 
listen to and treat with respect what their men have to say, there 
is absolutely no reason for labour unionsand strikes, . . Itis not 
the large charities—however generous they may be—that are 
needed or appreciated by workmen, such as the founding cf 
libraries and starting working men’s clubs, so much as small acts 
of personal kindness and sympathy, which establish a bond of 
friendly feeling between them and their employers.” These senti- 
ments have been the ruling factor in my firm since we began busi- 
ness, now fifty years ago, and when I tell you that no strike has 
occurred in our works eince the year 1877, you may take it asa 
proof that our system of management, working on these lines, has 
not been unsuccessful, 

To b3 a successful business man requires a combination of qualities, 
It requires at the very beginning a certain knowledge of butiness 
methods and means, and none, perhaps, is so important as to under- 
stand the system of costing, and cost keeping. This is too large 
a subject for me to enter into wy d ; there is only one point which is 
of such primaryimportance that I wish to deal with it in some detail, 
I refer to the question of charges—standing charges, as they are 
sometimes called. These charges vary in various businesses and 
in various localities. Roughly they may be classified under the 
following heads :—(1) Conveyance; (2) coals; (3) stationery and 
printing ; (4) gas and lighting; (5) repairs on buildings ; (6) re- 
pairs on plant; (7) general upkeep and repairs; (8) naphtha, 
waste, oil, &c.; (9) stamps and telegrams ; (10) water; (11) taxes 
and rent; (12) fire and boiler insurances ; (13) salaries adminis- 
trative; (14) salaries technical; (15) salaries commercial ; (16) 
travelling expenses ; (17) upkeep of contracts ; (18) cleaning offices 
and sundry ; (19) extra charges ; (20) legal expenses; (21) depre- 
ciation. Different men consider different items as fixed charges, 
but the list I bave given you is not an uncommon one. 

The following explanatory remarks may be useful :—(1) Con- 
veyance: This is for carriage of material to and from the works, 
Of course, most supplies are bought carriage paid ; some cannot 
be treated in this way, and in despatching goods the expenses 
must be met, (2) Coal: This is one of the items which bulks 
largely in most businesses, and should be carefully watched. The 
quality of coals is one of the principal items, and carelessness on 
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gas. (11) Taxes and rent are largely uncontrollable, (12) Fire 
and boiler insurances: Too much economy in this may lead ¢ 
disaster in the event of an accident. (13) Salaries administrative. 
That is, those paid to manager, under-managers, &c. (14) Tech: 
nical salaries: Those paid to drawing-office staff. (15) Commer. 
cial: Those paid to the counting-house staff. I shall deal with 
these two latter items more fally immediately. (16) Travelling 
expenses : The travelling expenses of the staff when for any deft 
nite job should be carried directly to that job, These carried to 
charges should be tho:e only of the principal and manager, which 
are often incurred in looking for work which is not secured, or 
— travelling. (17) Upkeep of contracts: There is a good 

eal of chance and luck affecting this item. Of course, careful 
work in the first instance reduces it to a minimum, but it is fre. 
quently advisable in large risks to cover by insurance, (18) Clean. 
ing of offices, Xc., explains itself, (19) Extra charges, viz , those 
items which cannot be charged to any more definite account, euch 
as special bonuses to employé; or outsiders. (20) Legal expenses: 
I can only express the hope that this may be a small item, and 
advise you to avoid law even at the eacrifice of what you may 
consider strict justice in some cases, It is an old saying that the 
only man more to be pitied than the loser in a law case is the 
winner, (21) Depreciation: This is a most serious item, and ong 
which cannot well be too large. If the partners in a business 
are of greatly differeat ages, it is to the advantage of the younger 
member and to the disadvantage of the older that this item 
should be large. The legal depreciation allowed by the income 
tax authorities is tco small, Good practice is to take 10 
per cent. cff the original cost of all tools year by year 
until they are virtually written down to scrap price. If your 
business is to succeed, you must be continually adding ‘new 
machines, and as it is not advisable to go on increasing your capital 
indefinitely, therefore your power of purchasing new machi 
must be largely derived from the depreciation of thoce you already 
have. If your buildings are substantial, 24 per cent. may be 
enough provided that in both cases you upkeep your buildings and 
tools from revenue. Depreciation should be the first consideration, 
and division of profits should only come in after the depreciation 
account has been fully satisfied. 

In most businesses it is usual to find out by years of experience 
what roughly is the er these charges bear from year to 
year to the wages bill. The wages bill is chosen because it is less 
fluctuating than materials, and because it is some measure of your 
power of output—I mean how much work you can turn out. | will 
not go into detail for many reasons, but roughly, and as a guide to 
you, if you are ever called upon to decide this question, in ship- 
building, if you find these charges exceeding 30 per cent. it is time 
to carefully consider the position of affairs, and if you find them 
falling below 20 per cent. it is also time to look carefully into 
matters, and for this reason. One of the largest items under 
charges is salaries of draughtsmen, clerks, managers, &c. Now you 
can either have this item too large or too small. If it is too small 
there will be insufficient supervision or insufficient plans ; this will 
increase the total expense of working, the wages will rise, and 
apparently your charges will fall in percentage, On the other 
hand, it is quite clear, if the staff is too large, this leads directly 
to large charges, with probably a moderate wages bill, Staff 
should therefore bs only pushed to such a point that the wages are 
kept a minimum by careful supervision ; beyond this, increare cf 
staff is a questionable advantage. Iam not so cognisant of what 
charges should be in a marine engine works, but from what I can 
learn you would require to study the position of affairs should they 
exceed 30 per cent. of the wages. I do not lay these down as 
fixed limits ; charges largely depend upon the s‘ze of the business, 
the amount of turnover, and I have been considering medium 
s‘z9d concerns, but they will be some guide to you starting with 
probably little experience, 

My final advice to you is to make your work your first business, 
but do not allow it to entirely absorb your attention ; you should 
have some harmless hobby or amusement to which you can turn 
your attention when the day’s business is done ; you should not 
always carry your business on your shoulder like the ‘‘old man of 
the sea.” In business be careful of the emall things; they are 
sometimes more important than the larger issues, While pushing 
forward with all the energy you possess, be thoughtful for, and 
careful of others less favoured than yourself; and finally, while I 
am not enamoured of Latin, I would like to sum up the matter in 
two words often used to me by one of my best friends, and 
excellent advice it is for young men—Festina lente, 

















INSTITUTION OF “ELECTRICAL ENGINEERS.—We are informed by 
the Secretary that the annual dinner, which was to have taken 
place on Friday, November 29th, has been postponed until Friday, 
December 13th, when H.R H. the Duke of Cambridge will honour 
the Institution with his company. A circular to the above effectis 
being issued to the members, 

THE GorTON SewaGe Works.—To mark the completion of the 
Gorton sewage scheme, a ceremony took place last week, at which 
Dr. B, W. MacArthur—chairman of the Gorton Urban District 
Council—set the works in operation. A gold key, the gift of Mr. 
F, Candy, managing director of the International Water and 
Sewage Purification Company, was presented to Dr. MacArthur by 
Mr, R. T, Holland, clerk to the Council. Ina making the presenta- 
tion, Mr. Holland said the scheme had been in preparation about 
eighteen months, but it had been under discussion for many years. 
Before the adoption of the scheme the whole of the sewage of the 
township went into Gorton Brook and Gore Brook, without having 
received any treatment. The Mersey and [rwell Joint Committee, 
however, served the Council with a notice requiring them to divert 
the whole of their sewage from the streams within a given time. 
A scheme was, therefore, prepared dealing with the entire town- 
ship, and consisting of main concentrating and several tributary 
sewers, Application was then made to the Local (iovernment 
Board for sanction to borrow the necessary money, which was 
estimated in round figures—and including the cost of the Jand— 
at about £40,000. An inquiry was held, at which opposition to 
the scheme was made by the Manchester Corporation on the 
ground that the effluent would drain into a stream—the Gore 
Brook—that flowed through the city, The Local Government 
Board, however, gave its approval to the plan, and sanctioned 
the loan which its adoption involved. A convenient plot of 
ground was secured near to Belle Vue Ciardens, and the first sod 
was cut in 1893 by Mr. T, Matthews, then chairman of the Local 
Board. The engineers have been Messrs, Lomax and Lomax, of 
Manchester, and under their direction the work has been carried 
out by Mr. Daniel Eadie, of Stockport. There are two detritus 
tanks, with a capacity of 110,000 gallons, and three large pre- 
cipitating tanks, with a combined capacity of 1,079,000 gallons. 
The sewage on entering the works passes into the two detritus 
tanks, having first received a doza of ferozone sufficient to effect 
a complete precipitation of the heavier suspended matter. f'rom 
these it flows into three precipitation tanks, where the lighter 

ded matter is deposited. The sewage having been clarified, 





this head will soon run up a heavy bill. In a large b you 
will find it Pay to have one man devote a | proportion of his 
time to watching this item alone. (3) Stationery and printing 
is an item apt to grow, and one in which the staff, more A ew the 
principal, can exercise economy. (4) Gas: You will find it useful 
to read your meter or meters every week ; large leaks are likely 
to occur, which can only be checkedinthis way. (5 and 6) Repairs 
on building and repairs on plant are largely dependent upon the 
skill and care of the manager. (7) General upkeep and repairs: 
These items, which belong to neither of the other two, consist in 
small jobbing accounts which can grow if not watched. 
(8) Naphtha, waste, oil, &.: It is better to have these a separate 
item in charges, rather than to attempt dividing them over each 
job. (9) Stamps and telegrams: The telegram bill must be 
watched, (10) Water: The same remark applies to this as to 





is conveyed to six polarite filter beds of a superficial area of 2663 
equare yards, The whole echeme is designed to meet the require- 
ments of a future prospective population, and it possesses a con- 
venience said to be unique, in that the tanks and filter beds are 
able to deal not only with the sewage, but also with a half-inch 
of rainfall over the entire area built upon. It is intended in 
fature to deal with the sludge deposited in tanks by means of 
filter presses ; but this is not yet included in the scheme. The 
outfall works have cost £17,000, and the concentrating sewers 
have involved an expenditure of £8000 more, Other important 
sewers are about to be carried out, and when completed the whole 
of the sewage from the township will be conveyed to the outfall 
purification works, and the pollution of the rivers, so far as Gorton 
is concerned, will be at an end, 
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CONTRACTS OPEN—OIL TANKS FOR INDIA EAST 
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“Tur Exonrecr” 
CONTRACTS OPEN. 


OIL TANKS FOR INDIA EAST COAST RAILWAY, 

Amonc other rolling stock the Secretary of State for India 
in Council is inviting tenders for an oil tank, as shown in 
the accompanying illustration, for the East Coast Railway, 
5ft, Gin. gauge. Tenders, which are to be made out on the 
India-oftice form, are to be in by the 19th inst. 

All materials are to be of the best quality, and subject to 
the approval of the consulting engineer; no other material 
than wrought iron or steel is to be used, except where specified 
otherwise or shown on drawing. Basic-Bessemer steel must 
not be used under any circumstances. No iron or steel of 
foreign manufacture will be allowed. The side, end, floor, 
top, and gusset plates may be punched, provided that all the 
holes in each plate are punched simultaneously, or through a 
metal template, clamped to the plate which contains all the 
holes in the plate. The angle bars of the manholes are to be 
welded up into circular rings. The beading of the manhole 
covers is to be welded on to the hinge feet so as to make a 


circular ring, and the whole is then t> be riveted on to the | 


cover plates, All plates must be planed at the edges, if the 
edges have to be caulked or otherwise worked; they must not 


be left square, but be shaped to an angle of | in 8, so as to | 
leave a full side for caulking. All plates, bars, and angles to | 


be carefully levelled and straightened before and after punch- 
ing or drilling. The outlet cock for oi! tanks are to be of the 
best gun-metal, ground perfectly tight and fitted with a 
wrought iron handle. The end of the cock is to be turned, 
and a screw thread cut, the diameter and thread to be the 
London Fire Brigade standard for 24in. hose. The junction 
pipes between the tank and cocks are to be of cast iron. 

The oil tank when completed is to have the fittings 
attached to it in such a manner as may be necessary, and 
then filled with water and subjected for at least half an hour 
to a pressure of 31b. to the rquare inch. Should any defect 
appear during the test, or the tank show any sign of leakage, 
the defects must be remedied and the tank tested again, 
until it is perfectly water-tight under the pressure, 

The oil tank having been previously erected with wheels, 
bearings, springs, &c., which will be supplied to the contractor 
for the purpose, to be returned properly packed by him at his 
own expense, as these parts are not in the contract. The 
woodwork necessary for erecting is to be supplied by the 
contractor, but will remain his property. 

Dimensions of steel angle bars in body of tank as follows : 
—Oatside angle bars, 2hin. by 2}in. by gin. ; end angle bars, 
top and bottom of tank, 2in. y Zin. by gin.; side angle bars, 
top and bottom of tank, 2in. by 2in. by gin.; joint angle bars, 
top inside angle bars, 1} 


bars, 2in. by Qin, by gin. ; crop etay plates, top angle bars, 


2in. by Qin. by gin. ; crop sfay plates, bottom angle bars, 2in. | 


A ‘ = : 
; crop stay plates, cide angle bars, 2in. by 2in. | perforations on the under side of a lower row of pipes | 


on the tank bottom. From these it rises in streams | 


by 2in. by gin. 
by gin. ; gusse 
by gin. 

Steel plates in body of tank : — Side plates, 
square foot 
74 1b. per ¢ 
cro 
10 1b, 


§ stay angle bars, long and short, Yin. by 2in. 


; end plates, 101b. per square foot; top plates, 
quare foot; floor plates, 10lb. per equare foot; 
stay plates, 101b. per equare foot; gusset stay plates, 
per square foot. Conditions as usual. 








THE PURIFICATION OF POLLUTED AND 
SOFTENING OF HARD WATER. 


On Wednesday & numerous party of press representatives 
Were, at the invitation of Messrs. Mather and Platt, of the 
Salford Ironworks, Manchester, afforded an opportunity of 
inspecting a special plant and process for purifying polluted 
ciinent water from bleach and dye works, and for softening 
ae natural water for use in boilers, which the above firm 
a recently introduced. The press representatives were 

tst taken‘to the dye and bleach works of Mr. J. oseph Jackson, 
ti ey, near Manchester, where they were shown in opera- 

on 8 plant for treating the polluted waters from the dye and 


in, by 1fin. by gin.; corner angle | 


10 lb. per | 


bleach works at the rate of 20,000 gallons per hour. The 
polluted water which was being dealt with at the 


time of the visit was from the bleaching process, perhaps | 
one of the most difficult effluents to treat, but in the | 
course of an hour a tank containing about 20,000 gallons, | 
was by Messrs. Mather and Platt’s process so effectually | 
dealt with that the efiluent, although retaining a light | 


brown colour, was of sufficient purity to satisfy the 


River Pollution Commissioners, and it may be added that | 


there has been no complaint whatever from the Commis- 
sioners with regard to the efiluent from the above works, 
whether from the dyeing or bleaching process, since it has 
been treated by Messrs. Mather and Platt’s special process. 
The party then proceeded to the works of Messrs. Davies 


and Eckersby, at Adlington, near Chorley, where a plant had | 


been put down for softening hard water for use in the boilers 
at the rate of 3000 gallons per hour. 
water is drawn from an artesian well, and in its natural 
state possesses 15 deg. to 16 deg. of hardness, and this is 
| reduced to 3 deg. before passing into the boilers. The process 
for the purification of polluted effluent water, and for soften- 
ing hard natural water for use in boilers, are practically 
oy on in principle, and the system adopted may be described 
as follows. 


way, the processes of filling, softening, and clarifying being 
| carried on in the one, whilst softened or clarified water is 
being drawn off from the other. 
| admitted to either tank by means of a supply pipe, connected 
| up to a pump or main, and the water is run up to the level 
| of @ gauge mark on the side of each tank. While the tank is 
| filling, quicklime and sodium carbonate — 58 per cent. 
| ammonia alkali — in proportions which depend upon the 
character of the water, are weighed out, and boiled up with 
water in a small chemical tank by means of live steam, the 
lime being first slaked in the hot water, and the alkali added 
and stirred until dissolved. Some waters require also the 
addition of a little “ aluminoferric,” and this is conveniently 
prepared in the form of a standard solution, of which 
& measured volume is added to each tank of water imme- 
diately after the chemicals have been run in. When the 
tank is full and the inlet valve has been closed, steam from 


the boiler is admitted to a blower, causing a current of water | 


to circulate through a rose and a three-way cock, down & 


vertical pipe, and back into the tank through perforations in | 


@ row of horizontal pipes, about 18in. above the tank bottom. 
On opening a small tap the prepared chemical solution is 
slowly drawn into the circulating current, and thus diffused 
throughout the body of water in the tank. Air is next 
admitted through a pipe at the top of the blower, and by 
reversing the three-way cock this air is forced through the 


| of bubbles, stirring up some of the precipitate or mud 
from previous operations, which lies on the bottom of 


and takes a long time to settle; but when the old coarse 
precipitate is stirred up, the fine particles attach them- 


of the precipitate when the water is allowed to rest. After 
| the blower has been in operation for fifteen minutes the 
| steam is turned off, and in about thirty minutes, or from 
| that to one hour, very nearly all the precipitate settles to the 
bottom of the tank, the water, even down to a depth of 6ft. 
| from the surface, not containing more than about one grain 
| pet gallon of suspended matter. 
| Where the water requires to be tested at this stage, a small 


| quantity is taken out of the softening tank with a dipper | 


and poured into a white basin containing a few drops of a 
solution of silver nitrate. If insufficient lime has been 
added, a white milkiness will be produced—enough lime will 
cause a pale yellow colour, and too much will produce a more 
or less dark brown colour, the aim being to get the pale 


At these works the | 


The apparatus consists of a cast iron or brick-built tank, | 
| divided into two equal parts by a transverse partition. The | 
two tanks thus formed are fitted up in exactly the same | 


Hard or polluted water is | 


the tank. Before being mixed with this mud, the new | 
precipitate, which is very finely divided, will not coagulate, | 


selves to the coarse ones, thus greatly accelerating subsidence | 


Seam Enc 


yellow colour. If the colour be too pale a pound or two 
more lime is added to the next tank, and if the colour be too 
dark a pound or too less. The operations of drawing off and 
carbonating—-when being softened for boiler use—are auto- 
matically and simultaneously effected by means of a hinged 
pipe of rectangular section, the mouth of which is kept just 
below the surface of the water by means of floats. Fuel gas 
from a coke stove is forced continuously by means of a very 
small steam blower into the upper end of this pipe, and, 
being caught by tbe current of water flowing down the pipe 
—which is repeatedly splashed upwards by baffles fixed at 
intervals along the bottom—is carried along with the water 
through & ball-tap fixed over a small supply tank, into which 
the softened and carbonated water falls, whilst the residual 
nitrogen, &c., of the fuel gas escapes into the air. If the 
small tank should fill up and cause the bali tap to close, the 
gas escapes through a vent pipe. A gauge mark on the side 
of the tank, about 1Sin. from the bottom, indicates the level 
below which the water is not drawn, and shortly before the 
| water reaches this level, the further descent of the discharge 
pipe is stopped by @ rest fixed on the bottom of the tank. 
| The precipitate is prevented from unduly accumulating in 
the tank by its partial removal at regular intervals, this 
being effected in various ways, according to circumstances, 
and from the nature of the precipitate, it is easily dealt 
with. In small plants, a discharge pipe connected to a 
drain is provided in one corner of the tank, and by lifting 
a plug daily, a sufficient quantity of mud can ba run off. In 
larger plants the mud is swept out at longer intervals through 
mud doors into a trough, which conveys it on to waste ground, 
or it is raised out of the tank by a steam lifter, and dis- 
charged into a cart lined with waste furnace ashes, through 
which the excess of water readily drains, leaving the mud 
and ashes ready for tipping. All the mechanical operations 
involved in the process above described are very simple, and 
the labour involved light. In fact, so far as labour is cor- 
cerned, it costs no more to soften or purify 20,000 gallons at 
one time than to soften 2000 gallons. The softening tanks 
are also storage tanks, and existing storage tanks, if of 
suitable size and shape, can be fitted up as softening tanks. 
It is claimed that steam boilers, and their feed apparatus 
and economiser tubes, can, by the above process, be kept quite 
free from scale, and a large plant, softening 30,000 gallons 
| per hour, has been in successful operation at the locomotive 
works of the Midland Railway at Derby since 1891. The 
hardest water at present being treated is at a Nottingham 
mil), where it has 35$ degrees of hardness, and contains both 
carbonate and sulphate of lime, as well as a large quantity 
of magnesium salts, and by the above method of treatment 
the hardness of the water is reduced to an average of 3:2 
degrees, and the formation of boiler scale entirely prevented. 








COMPOUND PADDLE ENGINES AND SHIP 
STEERING GEAR. 


Our illustration on page 482 shows a set of compound 
surface condensing paddle engines to indicate 600-horse 
power, made to the order of the Hast Indian Railway 
Company, under the superintendence of Messrs. Sir A. M. 
Rendel and Son, London. These have been fitted on board 
one of the railway steamers plying in Indian waters. The 
high-pressure cylinder is 22in. diameter, the low-pressure 
cylinder 43in., with a common stroke of 54in. The high- 
pressure cylinder is arranged above the low-pressure, and 
to suit the special requirements of the steamer the steering 
| engine is bolted on top of the high-pressure cylinder. 








Royat Inst1TuT1oN.—The Christmas course of lectures, adapted 
| to a javenile auditory, at the Royal Institution, will be delivered 
| this year by Professor John Gray McKendrick, M.D., LL D.,F.RS., 
| Professor of Physiology in the University of Glasgow, and formerly 
| Fallerian Profeseor of Physiology in the Royal Institution. The 
| subjact will be ‘‘Sound, Hearing, and Speech,” and the lectures 
| will be experimentally illustrated. 
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LETTERS TO THE EDITOR. 
(Continued from page 476.) 


PITCHING PROPELLER BLADES. 


Sirn,—With reference to your admirable article in your issue of 
Ostober 18th—page 380-1—re fitting machinery in screw steamers, 
I should like to point out that the method you give for pitching 
blades is not correct, and would lead to very grave errors in pitch- 
ing. By the method you describe the pitch is read off when your 
apparatus is on the square line. The correct way to pitch blades 


~ ENG VIEW 


wr 


si to pitch them on any part of the circumferential lines |). Cir- 
cumferential lines are lines which are circumferential with the axis 
of the propeller, as shown on enclosed sketch. 

It is evident that if blades are to be pitched correctly they must 
be pitched on any part of 
these lines, The line aa 
shows where you propose 
putting on your apparatus, 
and itis quite clear by this 
that if this method is adopted 
the blades would in reality bs 
set to a much coarser pitch 
than what your apparatus 
showed, because a a is a 
greater diameter than 0 3. 
When blades are being 
machined in the machiae 
shop these lines are always 
put on the blades first before 
pitching, and are sometimes 
cut in with a chisel in order 
that they can readily be found 
when pitching them in dock 
If the lines are obliterated 
they can easily be put on as 
follows :—Put a straight-edge on the boss and mark the circum- 
ferential line on the blade with the aid of a plumb bob. Care 
must be taken that the end of the straight-edge is kept over the 
centre of the boss, as per sketch. A is the circumferential line 
obtained by dropping a plumb line from straight-edge to face cf 
blade, Jas, 8S. McLAREN. 

November 4th. 

[We willingly publish Mr. McLaren’s letter, but it must not be 
supposed that we admit that we are in the wrong. Mr. McLaren 
must know that there are several methods of pitching propellers in 
vogue, all more or less accurate.—ED. E.] 








TOP BLADE 
BEMOVED 


A PUMPING PROBLEM. 

Sir,—At a colliery two seams of coal are being worked, one 
400 yards deep from surface and the other 500 yards. At the 500 
— bottom is a Cameron ram pump which pumps to the surface, 
but is not fally occupied. In the 400 yards seam water has come 
in and requires to be pumped by the pump at the bottom of the 
500 yards seam, and at present runs into the lodgment of this 
seam down the shaft by gravitation. It is proposed to pipe it 
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down a continuation of the snction pipe of the pump by a branch 
—the suction foot valve at bottom being screwed down—and to 
remove the suction valves of pump and place a clack box in the 
new suction branch near the 400 yards seam. Have any of your 
readers had a similar case, and could they state if the arrange- 
ment will be likely to work satisfactorily or give trouble / 
November 2nd. Economy. 


AMPHIBIOUS BOATS. 


Sin,—In reply to Mr, Da Salis’ letter in THz ENGINEER, dated 
8th inst., an amphibious boat of the ordinary narrow canal dimen- 
sions would cost £200, and on a 4ft, draught, over all, the vessel 
would carry 25 tons paying load. 

An account of Mr. De Salis’ 1000 miles canal trip would be 
interesting to canal people, traders, and manufacturers established 
on canals, I should be pleased to read it, as there is no doubt in 
my mind canals—if tackled in an up-to-date fashion—may become 
valuable means of transport, and open up the hundreds of miles 
of isolated agricultural country through which they extend. 

Mr. De Salis, being a canal director, will perhaps go on with the 
matter, and consider the manufacturer on the canal using canal 
water for steam power and condensing, which is willingly paid for, 
but found to be of little or no advantage when 8d. to 1s. per ton 
has to be paid for carting fuel from the railway depdt to boiler- 
house adjoining the navigation. 

Mr. De Salis has undoubtedly gone to considerable trouble and 
expense in an extensive canal inspection, which I hope will tend to 
bring our inland navigation nearer present day requirements. 

November 12th, COMMERCE, 

Sir,—In reference to the letter of Mr. De Salis in your imprint 
of the 8th inst., we should like to say a few words, If Mr. De 
Salis is referring to iron or steel “long” or ‘‘monkey” boats of 
the lergth and beam mentioned, his estimate of the cost is consider- 





ably below the prices being paid at present. In response to his 
invitation we have gone into the question of cost, stability, &c., 
and have come to the following conclusions :—(a) That amphibious 
boats may be built of sufficient strength to withstand the varying 
strains caused by the transference from water bearing to wheels, 
with such a slight increase in weight as wi-l not practically affect 
their cargo capacity. ()) That they can be built without increase 
of draught over the ordinary boat. (c) That the increase of cost 
would be somewhere about £50 per boat. 

As to the provisions on existing canals, it would be interesting to 
hear from someone who has the necessary data as to the possi- 
bility of constructing inclined roads in place of locks, here 
appears to be no reason to doubt that the water expended in lock- 
ing boats up and down would form a source of power amply 
sufficient to transport the same number of boats overland. ‘This 





subject appears to have been raised at a most opportune time, in 
view of the traffic now being commenced between Cardiff and 
Birmingham, and to us in this neighbourhood is a most interesting 
question. C. W. Dopein anp Sons, 
Lydney Shipbuilding and Engineering Works, 
November 13th. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE unfavourable state of the weather during the past week has 
prevented the shipment of coal reaching its usual quantity. Stems 
are, however, well filled, and everything points to our having a 
busy time of it between now and Christmas. The price of house 
coal continues very firm. 

There are good inquiries for manufactured iron and steel. A 
large quantity of iron ore has again been received. At the Ebbw 
Vale Company’s Pontypool wharf some excellent despatch was 
performed in the unloading of the s.s. Radyr on the Sth inst, The 
steamer was loaded with 1340 tons of Bilbao ore. The company’s 
men commenced discharging the cargo at 6 a.m., and finished herat 
10.45 p.m, the same day. Among the number of steamers due to 
arrive here are the s.s. Zodiac and s.s, Emma, each to load nearly 
5000 tons of coal for the River Plate, 

There is a general improvement in the timber trade, several 
cargoes are expected daily, and then the season’s importations 
will close. 

The briskness in the ship repairing trade referred to in our last 
week’s report is well maintained. 

Prices ruling on ’Change to-day were as follows :—Coal: Best 
steam. 83. 3d. to 8s, 9d.; seconds, 7s, 94. to 8s,; best house coal, 
10s. 6d.; dock screenings, 53.; colliery small, 4s. 6d.; smiths’ coal, 
63. 64. Patent fuel, 103.64. Pig iron : Scotch warrants, 46s. 10d.; 
hematite warrants, 483., f.0.b. Camberland ; Middlesbrough No. 3, 
383. prompt; Middlesbrough hematite, 463, Iron ore: Rabio, 
12s.; Tafaa, 11s. 31. Steel rails: Heavy sections, £4 123 61., 
light sections, £5, Tin-plate bars, £4 5s,; Siemens tin-plate bars, 
best, £4 103., all delivered in the district, cash, less 2} per cent. 
Tin-plates : Bessemer steel coke, 103.; Siemens coke finish, 103, 34. 
ternes, per double box, 28 by 20c., 20s. to 223. Pitwood, 16:. 6d; 
to 16s. 93. London Exchange telezram :—Straits tin, £65 123, 6d.; 
Copper, £44 33, 94. Freights steady. 








INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORKSHIRE 
Stupents.—The second annual dinner of this Association took place 
on Saturday, November 2ad, at the (ueen’s Hotel, Leeds. The 
chair was occupied by Sir Banjamin Baker, K.C.M.G., President of 
the Institution of Civil Engineers, who was supported by Sir 
Lowthian Bell, Bart., Sir James Kitson, Bart., Mr. A. T. Walker, 
Mr. Arthur Greenwood, Mr. J. H. Wicksteed, Mr. Ewing 
Matheeon, Mr. E. R. S, Escott, Mr. Thomas Hewson, Mr. John 
McLaren, Mr. R. Paterson, Prof. Goodman, and many other well- 
known corporation members. Sir Benjamin Baker, in proposing 
the toast of ‘‘ The Qaeen,” referred to the debt which the Institu- 
tion owes to the Royal Family, and described the circumstances 
under which the German Emperor was elected an honorary member. 
Sir Lewthian Beall, in proposing the toast of ‘ The President,” 
referred to the Forth Bridge, and other well-known works of Sir 
Benjamin Baker, and to the care and skill with which those works 
have been designed and carried out. 

H.M.S. BLake,—Much trouble having been experienced with 
the boilers as orignally fitted in this ship, consequent upon their 
having been constructed with single combustion chambers—with 
the idea of saving weight—the plates of which were found when 
at work to buckle and twist with the heat and cause leakage, they 
have lately been fitted by their makers with double combination 
chambers and re-tubed, the tubes being fitted with the Admiralty 
pattern ferrules, Since the alteration the vessel has undergone an 
exhaustive series of steam trials, the final full power one of four 
hours’ duration, under forced draught, having taken place on the 
6th inst. with the following results:—With a steam pressure in the 
boilers of 147 lb. per square inch, maintained with an air pressure 
in the stokeholds equal to 2°3in. of water, and a mean vacuum in 
the starboard and port condensers of 26°55in. and 26°7in., the 
mean indicated horse-power developed was 9711 by the starboard 
engines and 9868 by the port ones, or a total of 19,579, the result- 
ant speed of the ship being 20 knots an hour by the log. Ua the 
preliminary trial, in better weather, the ship made 21°5 knots, and 
the indicated power was 20,132 horses, which was considered very 
satisfactory, as it showed that the original specified indicated 
horse-power of 20,000 could be easily maintained, 

SELF-PROPELLED CARRIAGES.—At the last monthly meeting of 
the Nottingham Merchants’ and Traders’ Association, the question 
of light vehicles was discussed at considerable length, the feeling 
of the meeting being that Nottingham had achieved a celebrity in 
the manufacture of cycles, and new impetus might be given to 
another branch of the trade if certain severe, and as many think, 
unnecessary restrictions which now exist, were removed, ‘'he 
following resolution was unanimously adopted :—‘‘ That in the 

pinion of this ting it is high time that the law with regard to 
locomotives propelled by steam or any other animal power on high- 
ways and turnpikes should be revised. That the law now requires 
that at least three persons should be employed to conduct or drive 
such locomotive, that one person must p de the | tive on 
foot by not less than twenty yards, that the whistle is not to be 
sounded for any purpose whatever, that the locomotive is to be 
instantly stopped when any person in — of a horse puts up 
his hand as a signal, and that it shall not be lawful to drive any 
such locomotive along any turnpike or public highway at a greater 
speed than four miles an hour, or through any city, town, or 
village, at a greater speed than two miles an hour, &c.; and that 
a locomotive not drawing any carriage, and not exceeding three 
tons in weight shall have the tires of the wheels not less than 3in, 
in width, while a locomotive drawing any carriage shall have the 
tires of the driving wheels not less than 2in. in width. That it is 
obvious from the foregoing that the locomotives contemplated were 
the large steam engines used for agricultural, traction, and manu- 
facturing purposes, but it having been held by Lord Coleridge, 
Baron Pollock, and Justice Manisty that a tricycle capable of being 
em ec by the feet of the rider, or by steam as an auxiliary or 

y steam alone, where there was no smoke or escape of steam, 
nor anything to frighten horses, the weight being 2 cwt., and the 
tires of the wheels being about 14in. in width, and being made of 
india-rubber, so that no damage to the roads could accrue, would 
come under the definition of the Act, is a proof of the necessity of 
an alteration of the law. That the invention of bicycles, horseless 
carriages, worked by electricity, oil, or any other than animal 
power, is such as to render a revision of the law as herein set forth 
absolutely necessary in the interests of traders and of the general 
comm unity.” It was incidentally mentioned during the debates 
that THE ENGINEER had offered prizes of 1000 guineas for the best 











horseless Lowa. sent in, and that engineers in many parts of the 
country were already at work in the construction of a superior 
carriage of this kind. 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON Anp 
OTHER DISTRIOTS. 

(From our own Correspondent.) 

Boru demand and prices on this market are ina healthy condition 

and there is no giving way in any department. Black sheets of 

24 w.g. are strong at £7 7s. 6d., and 26 and 27 w.g. £8 53, ‘Tra 

sheets are £9, and stemping sheets £9 53, to £9 10s. for singles, 

£10 for doubles, and £11 10s. lattens. Trunk sheets are £8 103, 

for doubles and £9 5s, for lattens, of iron or steel indifferently, , 
The inquiry for galvanised sheets continues very large, and 

shipments are still expanding. Last month the total was little 

short of 19,000 tons, an increase of nearly 3500 tons on September 
and an increase of 3200 tons on October of last year, while on this 
time two years ago there is an augmented demand of nearly 

5500 tons. Such figures are very satisfactory, and are the occasion 

of the liveliest gratification to the black and galvanised sheet 

makers, The largest customer last month was again Australia 
who took over tons, an increase of no less than 2200 tons on 
the previous month, and of 1400 tons on October last year, The 

South African demand is rising rapidly, like Australia, The 

October purchases for this market were 4200 tons, against 

2500 tons in September, and 2400 tons in October last year, show. 

iog an advance on the month of 1700 tons, and on the year cf 

1800 tons, The Argentine was not so good a customer last month 

as in September by 700 tons, shipments to that market having 

been only 1100 tons, but India, which this year is showing a won. 
derful revival, increased on the month 450 tons, the October pur. 
chases being close upon 2000 tons, against less than 1500 tons in 

September. So far this year, the total shipments of galvanised 

sheets have reached 164,700 tons, against 140,800 tons last year, 

and 139,800 tons in 1892, 

The pig iron market is again very strong this week, and con. 
tracts for next year’s deliveries into January and February are 
being freely booked. Staffordshire all-mines pigs are quoted as 
high as 92s, 6d. for cold blast iron, while hot blast is 553. to 60s, 
for forge, and 57s, 6d. to 62s, 6d. for foundry. Imported Mid- 
land pigs rule at an average of 44s. for forge sorts, while a few 
brands are even guoted 45s, to 46s,, all less 24 per cent., while 
Lincolnsare 45s. to 47s. net. The furnaces blowing in South Stafford- 
shire number twenty-one, and three additional farnaces are going 
into blast in Derbyshire, 

The Castner patents for the manufacture of sodium by electro. 
_ all over the world have been dis of during the year by 
the Aluminium Company, whose chief works are at Oldbury. The 
company’s annual meeting this week was presided over by their 
chairman, Mr. Gerald Wm. Balfour, M.P., Chief Secretary for 
Ireland. The profits were £17,000, as against £19,000 last year — 
owing to a — in the sodium trade, since succeeded by a 
revival—and a dividend at the rate of 5 per cent. per annum on the 
A preference shares was declared, The company stands to receive 
in respect of the Castner patents from various purchasers a sum 
amounting in cash and shares to between £150,000 and £200,000, 

Midland manufacturers are determined that something shal! be 
dons to lessen foreign competition or enable English employers 
the better to meet it. There was an enthusiastic meeting of the 
Wolverhampton Chamber of Commerce on Wednesday, at which 
the special committee’s report, summarised in my last letter, was 
adopted, and ordered—along with a report of the discussion—to be 
forwarded to the directors of the chief railway companies, to the 
local members of Parliament, and also to various employers’ and 
workmen’s associations, Lord Salisbury has already acknowledged 
the receipt of a copy, and has asked for others for the use of the 
Foreign-office. More than one speaker favoured the idea of State 
control of railways, and declared that the Legislature ought to take 
the matter in hand. They were also of opinion that English steam- 
ship companies, subsidised by the British Government, should be 
stopped from injuring British trade interests by quoting preferen- 
tial rates to foreigners as compared with Englishmen when con- 
veying goods into British Colonies. Krom New York to Algoa Bay 
in South Africa the charge for cutlery per ton is 35s., and from 
Southampton to the same place 45s,, although the distance in the 
latter case is so much shorter, Other anomalies quoted were to 
South Africa from America and England respectively—hardware, 
253, and 32s, 6d.; ploughs, 22s. 6d. and 323, 6d,; sewing machines, 
35s. and 453,; i 9 22s, and 25s.; steel travelling trunks, 323, 6d. 
and 35s, 61, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—A continuance of the lull to which I referred in 
— notes remains the general feature of the iron trade here. 

here buying is going on it is chiefly from hand to mouth in second- 
hand parcels, that can be picked up at under makers’ current 
quoted rates, consumers on the one hand being generally well 
covered, at any rate over the remainder of the year, and disposed 
to wait the turn of events, whilst makers are not at all eager to 
sell, as they believe the lull to be only temporary, and there were 
but few transactions of any weight recorded on the iron market 
at Manchester on Tuesday. 

Pig iron makers hold firmly to their quoted rates, but only 
occasional orders are jast now being booked, merchants who aro 
underselling securing the bulk of the businees at present cffering. 
For delivery equal to Manchester, makers’ quotations for local and 
district brands remain on the basis of 46a., lees 24, for foundry 
Lancashire ; 41s. 6d. for forge to 433, 6d. and 448. for foundry 
Lincolnshire, net cash ; 45s., less 24, for P.G. foundry Lincolnshire, 
and 45s, 6d. to 47s. 6d., net cash, for foundry Derbyshire, delivered 
Manchester. As regards outside brands offering in this market, 
makers’ quotations are scarcely more than nominal, as any business 
doing is chiefly through merchants at under makers’ rates, For 
good-named foundry Middlesbrough makers do not quote under 
47s, 4d., but ordinary G.M.B,’s are obtainable at 463. 4d. to 
463, 7d., net cash, delivered Manchester ; whilst Scotch iron could be 
bought at 47s. 6d. to 47s, 9d. for Eglinton, and 48s, 6d. to 48s. 9d. 
for Glengarnock, net prompt cash, delivered at the Lancashire 

orts, 

In the’finished iron trade makers are generally well engaged, 
the only exception being in hoops, for which but a limited business 
is reported. In bars and sheets makers are very busy, being in 
the majority of cases fally booked over the remainder of the year, 
and quotations average £5103. to £5 12s. 6d. for Lancashire to 
£5 15s, for North Staffordshire bars ; £7 123, 6d. for good qualities 
of sheets, with hoops remaining at £6 2s. 6d. for random to 
£6 7s, 6d. for special cut lengths, delivered Manchester district, 
and 23, 6d. less for shipment, ; : 

Only a slow business is reported in the steel trade, with prices 
showing an easier tone if anything—ordinary foundry hematites 
being obtainable at 56s. 6d. to 57s., less 24; good steel billets, 
£4 103, net cash, whilst in steel boiler plates Scotch makers aro 
not now quoting more than £6 53,, with local makers prepared to 
book for prompt specification at £653, to £6 7s. 6d., delivered 
Manchester district. 

In the metal market there is very little business coming forward, 
the forther fall in raw material rendering some reduction in list 
rates awd manufactured goods very probable, and buyers are waiting 
for thi 

The general position throughout the engineering trades — 
although, as I have previously reported, there has been some 
quieting down — continues satisfactory, most branches having 
sufficient work in hand to keep them well engaged. Some special 
branches indeed are exceedingly busy, and as an illustration I 
may mention that Messrs. Crossley Bros, have so much work on 
their books that double shifts are necessary to get through their 
orders, ‘he machinists throughout Lancashire have not been s0 
full of work for a considerable time past, some of them having 





booked large orders for China and Japan, ‘The leading 
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machine tool makers are also fairly off for work, and some mode- 
rate orders have been given out in the locomotive building trade ; 
the Valcan Foundry Company, of Newton-le- Willows, which has 
‘ust delivered eight heavy tank engines, each weighing nearly sixty- 
psa tons, for mixed traffic on the Taff Vale Railway, having 
received further orders for seven exactly similar engines, and has 
‘ast booked an order for eight heavy passenger engines and tenders 
tor the North-Western Railway of India, 

The usual monthly returns of the engineering trades union 
societies indicate a continued reduction in the number of unem- 
ployed members so far as this country is concerned, but the dispute 
on the Clyde has throwa, for the time being, eo large a number of 
members on the books, that the general total of the unemployed 
list has this month been seriously increased, and no accurate 
estimate can be given cf the general percentage of out-of-work 
members, In the Manchester district trade is reported as steadily 
improving, with only about 5 per cent. of the local membership on 
the books of the Amalgamated Society of Engineers, 

Pistons and piston valves were dealt with in an interesting paper 
read before the Manchester Association of Engineers, on Saturday, 
by Mr. Joseph Butterworth, who after remarking that steam engine 
pistons appeared to have been ~ aay in current engineering litera- 
ture, described at length the earli 





iest forms of pistons, Ramsbottom’s 
experiments to determine the correct form of piston ring, the 
conditions under which piston packings work, and the different 
types of piston packings at presentin use. In taking a general 
survey, he said, of the various designs of pistons invented from time 
to time, one curious feature seemed to stand out prominently, viz , 
one half the designers appeared to go toa great deal of trouble 
to keep the steam from the space behind the piston packing, and 
the other half were just as anxious to get it there. One cause of 
this seemed to be that there was no generally accepted theory as 
to the actual conditions under which piston packings worked. 
The piston packing invented in 1838 by Mr, Goodfellow might 
fairly be regarded as the forerunner of the modern type of piston, 
and modern engineers seemed generally to aim at tbe results 
obtained by Mr. Goodfellow by means of springs of various 
forms; butalthough thousands of different kinds had been designed, 
few were agreed as to which was the best, and others, though 
they were in a minority, believed that steam packing bebind the 
rings would attain the object aimed at. There were also various 
methods of fastening the pistons to the rods, the nut or the cotter, 
however, being the only ones extensively used. Looking forward, 
it was probable that the nut would eventually be the only 
recognised fastening, as the cast iron piston would probably be 
supplemented by the mild steel one, the most convenient form of 


which was a flat truncated cone, which was most suitably fastened 
with a nut, Its introduction into land practice would probably 
be deferred until steam engine makers jacketed all their 


cylinders, and thus did away with the injurious effects of 
the increased surface involved in the use of the above form of 
piston, Turning to piston-valve packing, he eaid in recent 
practice it had been found possible to make a packing which 
should be capable of resisting the great collapsing pressure thrown 
upon it when working over ports, and at the came time only exert 
a mcderate pressure on the valve-box and the sides of the groove 
in the piston-valve. The result might be attained by making the 
rings so tight in their grooves that the collapsing pressure would 
not affect them, but the rings would then be so tight that the 
springs would have no effect on them whatever, and conse- 
quently no automatic adjustment for wear would take place. 
The required effect could only be obtained by creating the 
desired amount of latent friction in the spring iteelf ; when 
the spring was coiled only once or twice round inside the 
rings, the resistance to collapse would practically equal the 
pressure exerted by the spring; butif coiled, say, six or seven times 
round, the resistance would be enormous as compared with the 
active outward pressure exerted by the spring. A resistance to 
collapse of 200 ib. per equare inch could be combined with an active 
outward pressure of 2 lb, per equare inch, which was sufficient 
for practical purposes, and if care were taken in fitting the rings 
to the valves no trouble would be encountered after the rings got 
thoroughly bedded to the valve-box, after which there would be 
less wear and tear in connection with them than with any other 
form of valve, 

At the close of the proceedings the Chairman introduced to the 
meeting a memorial to the President of the Local Government 
Board—Mr. H, Chaplin—which THE ENGINEER is promoting, in 
favour of a lessening of the restrictions now prevailing with refer- 
ence to steam carriages and engines travelling upon public high- 
ways, and this was signed by a large number of the members 
present, 

Quietude has again come over the coal trade, the spurt at the 
commencement of the month, with the colder weather, and antici- 
pations of an upward move in prices, which brorght forward a 
press of orders for house coals, having almost disappeared. Pits 
which were getting on to full time, are in many cases not now 
running more than four days per week, and in some instances 
advances which were put on in prices have been withdrawn, the 
only actual upward move — a stiffening of previously exception- 
ally low figures to something like fall list rates. Common round 
coals still move off but indifferently for general manufacturing 
purposes, and with supplies continuing, excessive prices remain 
extremely low. Inferior descriptions of engine fuel are a more or 
less general drug upon the market, and to effect clearances con- 
cessions upon recent quoted rates are being cffered; medium 
sorts, however, move off fairly well at about late rates, At the 
pit mouth the average quoted prices remain at about 10s, 6d. for 
best Wigan Arley, 93, to 93. 6d. for Pemberton 4ft. and seconds 
Arley, and 7s, to 7s, 6d. for common house coals, 63. to 63, 64. for 
good qualities of steam and forge coal, 33. to 3s, 6d. for common 
slack, to 43, 6d. and 5s. for best qualities. 

The shipping trade remairs in much the same depressed con- 
dition as reported for some time past, with common steam coal 
readily obtainable at 7s, to 7s. 64., delivered Garston Docks or 
High Level, Liverpool; and about 7s, 3d. to 7s, 9d, delivered 
Partington tips, Manchester Ship Canal. 

Barrow.—The trade in hematites is again better, and the weaker 
tone shown recently in the market has given way, and both users 
and merchants are doing more business, as well for forward as for 
prompt deliveries. Makers’ iron is still nominally quoted at 503. 
a ton for No, 1, 2, and 3, and warrant iron is 47s, 84d. net cash 
sellers and 47s, 8d. buyers. Only thirty-six furnaces are in blast, 
but arrangements are in progress to increase the output by re- 
lighting other furnaces. Daoring the week 2830 tons of pig iron 
have been pm in stock, and warrants now held in store yards total 
up to 272,673 tons, being an increase since the beginning of the 
year of 102,195 tons. ost of this now is held in Farness, 

Iron ore is in good demand at 10s, per ton for ordinary sorts net 

at mines, Best sorts are at 123, 6d. per ton. 
_ The steel trade shows new life, and the Barrow Steel Company 
is now busily engaged with the work of preparing their mills for 
recommencing work early in December. There is a good demand 
for steel, embracing heavy rails, plates for shipbuilding and boiler- 
making purposes, tin-plate bars, hoops, billets, and heavy forgings, 
and next year — to be one of the most active ever expe- 
rienced in the local steel trades, 

Shipbuilders and marine engineers are better off for orders, and 
are preparing for a busy time next year. The new first-class 
cruiser Niobe, which isto be built at Barrow, will fill in the pro- 
gramme of work very satisfactorily, and if a few good ordinary 
mercantile orders could be secured the prospects 2 next year 
would indeed be encouraging. There is not, however, much 
demand for new mercantile tonnage. 

The coal and coke trades are steady, and the demand is in- 
creasing, 

Shipping returns compare with a bad week last year. The ex- 
ports of pig iron last week were 6142 tons, and of steel 5401 tons, 
com with 1970 tons and 4762 tons in the corresponding week 
of last year, an increase of 4172 tons of pig iron and 639 tons of 





steel. The aggregate shipments to date, this year, represent 
257 3839 tons of pig iron and 323,735 tons of steel, compared with 
803,485 tons of pig iron and 346,846 tons of steel in the correspond- 
ing period of last year, a decrease of 46,146 tons of pig iron and 
23,111 tons of steel, 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

WITH the steady increase which continues to bs reported in the 
South Yorkshire coalfield, there is an advance in values, and a 
greater firmness in prices, During the week the working of many 
of the collieries has considerably improved, while the few that are 
making short time are now more regularly employed. It is 
believed that this is due quite as much to brisker business as to the 
recent stoppages in this district. Both causes have no doubt con- 
tributed. Some satisfaction is felt amongst local shopkeepers at 
the longer hours worked by the men, there being thus more money 
to circulate amongst the tradesmen generally. e minor disputes 
are materially benefitting other collieries, although they are adding 
to the number of unemployed. The demand for coal for house- 
hold ee is fully up to the average, both the Midland and 
Great Northern Railways taking large quantities out of this 
district, with other inquiries in various directions, and values keep 
firm. No improvement in prices is expected owing to the extreme 
keenness of the competition of seaborne coal. Values, however, 
are maintained, while in some districts 1s. per ton on the usual 
October advances has been obtained tations are as follows :— 
Best Silkstone, 8s, 6d. to 9s, 6d. per ton ; ordinary, 7s. to7s. 6d. per 
ton; Barnsley House makes 7e, 6d. to 8s. 64., while Flockton can be 
obtained at 7s. 3d. to 7s, 9d., with thin seam commanding 7s. per 
ton. The falling-off in the steam coal business has not been felt 
so much in this district as was expected. With a decrease 
in this business there is an increase to be reported in the trade 
done by the large thick coal pits. While the coal exports of the 
whole country show an advance of 5 per cent. during O:tober, the 
amount of Yorkshire fuel sent to Hull declined some 20 per cent. 
In spite of the fact that coal freights are scarce on the Humber, 
large numbers of East Coast boats are procuring employment from 
the Welsh ports. The better state of the iron trade is material] 
affecting the trade, Barnsley hards can be purchased at 6s, 6d. 
to 7s. 6d. per ton, with second qualities at 6s. per ton. There isa 
large demand reported for gas fuel, which only realises 63, to 7s. 
perton, Although there is an improvement in the request for 
manufacturing fuel, the supplies are large and prices low. Small 
nuts are to be had at from 5s. to 6s. per ton, with screened slack 
at 4s, to 5s. per ton, pit slack 2s, 6d., and smudge as low as ls, 
perton, An advance has sprung up in the coke business ; the out- 
put shows an upward tendency, with values in the same direction, 
and le, per ton on for immediate deliveries. Quotations are at 
8s. to 103, per ton. 

In the heavy industries gocd orders continue to be received, and 
the trade is generally satisfactory. Hematites can now be obtained 
at from 583, to 603. per ton delivered in the city, with Darbyshire 
at 45s, and Lincolnshire forge iron 42s, per ton. A marked advance 
in the demand for both iron and steel castings has had the effect 
of giving better employment to the men. Inquiries are still to 
band for general castings and machinery apparatus, as well as 
for castings on entirely new lines altogether. From reports 
received by local firms during the past fortnight from America, 
the steel trade there seems to bave received acheck. This is due 
to the holding back of orders by railway companies, which has 
caused a lessened demand and lower values. It cannot be very 
long, however, before these orders are again placed, and prices 
willimprove, The large increases in the quotations for American 
steel have materially worked to the advantage of Sheffield esta- 
blishments, For some considerable time American firms have been 
underselling English makers in the Canadian market, and thus 
— British business. Orders were offered here at such low 
prices that they could not be entertained. The rise in the American 
quotations is of euch magnitude that it has afforded Sheffield 
manufacturers the opportunity they have been waiting for, and 
some good orders are now being placed in this city. Reports from 
Canada are most encouraging, and trade is steadily improving. 
The Americans have been buying £0 lavishly of late in Swedish 
Bessemer and iron, that the makers of these materials are indif- 
ferent as to whether they dispose of any more this year. In fact, 
many of them are only booking orders for next year’s delivery, 
and at increased prices, This condition is entirely due to the free 
purchasing by the Americans, and not by English manufacturers. 
Our local firms are well supplied with both these metals, and 
have advanced their values to meet the increased cost of pro- 
duction, 

The advance reported in the lighter industries has been favour- 
ably maintained, particularly in regard to cutlery. The leading 
firms who have a long-established reputation for table knives of 
the finest qualities, carvers and steels, are well off for orders, both 
for the home and foreign markets, while other houses are busily 
engaged on pocket cutlery. The silver and plated trades are also 
in a flourishing condition. An entirely new process of decorating 
hollow ware has been commenced by a well-known local firm. The 
article is shaped from the sheet of metal without seam, and is then 
fluted or otherwise effectually ornamented. What formerly took 
a man a day to finish can now be accomplished in a few minutes by 
this new process ; jugs, tea and ooffee services, and so forth, have 
been successfuliy ornamented in this manner. 

The various firms who make a speciality of hot water and other 
heating apparatus have been very busy now for some weeks, 
The severe and protracted frost of last winter was a warning to 
most heuseholders, for it found out the weak in their arrange- 
ments, and caused much expense and greater inconvenience. They 
have been sensible enough to be prepared this season, and most of 
our firms have been making overtime in the supply of improved 
appliances for the preservation of the water supply, the more 
effective and safer provision for boilers and other accessories for 
keeping the home comfortable in the winter months. One firm 
inform me that their men have been making over 100 hours per 
week for some time, and the demand still continues as great as 
ever, They are now taking orders for gp, Koy soon as they can, 
but without any guarantee that they will be able to complete them 
this side of Christmas, All kinds of bath appliances and similar 
goods are in exceptionally brisk request. A similar remark applies 
to workshops and business premises where uniform and careful 
heating is indispensable, 

In steel unwrought the value of exports for the month was 
£205,935, which is £6000 better than in October of 1894, and is 
£77,521 more than in the similar period of 1893, The improving 
markets are Sweden and Norway, Denmark, Germany, Holland, 
United States, British East Indies, A’ sia, and British North 
America, The only markets showing a decrease are Russia and 
France. The value for the ten months is £1,565,613 ; which shows 
a falling cff compared with the ten months of 1894 of £51,584, 
but an improvement on the similar period of 1893 of £148,118, 

The Master Cutler, Mr. H. Herbert Andrew, sole member of the 
firm of Messrs, John Henry Andrew and Co,, Toledo Steel Works, 
gave the Cutlers’ Feast on the 7th inst., with all its accustomed 
splendour, to a large and ey ge company, The Duke of 

evonshire, the Duke of Norfolk, Lord Milton, Lord Howard of 
Effingham, the Solicitor Genera), the Right Hon, A. J. Mundella, 
and others, were the chief guests, On the following day at the 
Toledo Steel Works the visitors were shown the various processes 
of steel melting, rolling and spring making, and the rolling of 
wire rods for tramway cables, and of spindle steel for cotton 
machinery. In the afternoon at the River Don Works of Messrs. 
Vickers, Sons, and Co,, the visitors witnessed the manufacture of 
locomotive tires, forging of a marine crank shaft with the 20- 
ton hammer, and the P of an ingot intended for the tube 
of a 50-ton gun with the Vickers press. Much interest was 
excited in a huge crank shaft intended for a new mail steamer of 








12,500-horse power, which is being built for the P. and O. Line, 
There is provision for four cranks, the whole weighing 60 tons. 
In the turning shop were several parts of 50-ton guns in the 
various stages of manufacture, including the new process recently 
adopted by the War Department of winding wire round the guv. 
The hardening plant for guns also attracted special notice. The 
tube of a 50-ton gun, about 30ft. long, after being heated in a 
vertical furnace, was lifted bodily out by means of a huge travelling 
crane and lowered into a well filled with oil. The crane lifts 
120 tons by hydraulic power, and the hoist is 70ft. high. The 
visitors were shown the Harvey procees cf hardening armour plates, 
Messrs. Vickers being at present engaged in turning out armour 
for H.M. ships Jupiter and Prince George, and also for one of 
the large ironclads which is being built on the Thames for the 
Japanese Government. The latter will be one of the two most 
powerfully armed warships in the world. At the time of the 
visit a 25-ton plate was being rolled, and a special feature was 
the pressing of an ingot weighing 56 tons under the huge forging 
press of 8000 tons capacity. It is intended for the barbette of 
H.M.S. Jupiter. A large number of the visitors afterwards 
proceeded to the electro works of Mesers, Walker and Hall, Howard- 
street, where they were shown the various beautifal processes con- 
— with the manipulation of silver and electro-plating and 
cutlery. 








THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

TRADE generally in this district has this week shown an improve- 
ment, the tore is more sanguine, and prices as arole firmer, The 
influences that are at work are mainly the greater likelihood that 
there is of an early settlement of the difficulty which is hampering 
business on the Clyde, and is to some extent being reflected in this 
district, for there is not that dispcsition to give out orders for new 
vessels which there was a short time ago. The Board of Trade 
statistics of our exports have had a good cffect uron our market, 
for there is no gainsayivg the fact that they indicate a substantial 
revival of trade, as also do the railway traffic returns, The opinion 
appears to be that while business will be quiet during the winter 
months, with almost stationary prices, a briskness will be inaugu- 
rated in the spring which will exceed anything that has been expe- 
rienced thie year. 

The rail trade is at present the busiest branch, and some very 
fair orders have been placed this month. The large order for 
the Indian States Railways has been placed with Messrs. Bolckow, 
Vaughan, and Co., and the same authorities have given an order 
for 1700 tons of bridge work, comprising sixty-six bridges, to the 
Tees-side Iron and Engine Works Company, Middlesbrough. So 
large is the business now being done in this district for India, and 
so good are the prospects of a continuance of the business, that 
the Peninsular and Oriental Steamship Company have opened an 
office at Middlesbrough. The steamers of this company run regu- 
larly from the Tees to India and the far East, and it is seldom that 
there is not one of their vessels loading in Middlesbrough Dock. 
Last year from the Tees no less than 129,050 tons of iron and steel 
were shipped to India, or 2600 tons per week, besides which 6957 
tons were sent to China and 38,081 tons to Japan. It is probable 
that shipments to all these quarters will be even larger than here- 
tofore, but especially to Japan, where some of the Chinese 
indemnity will be devoted to the purposes of railroad construction. 
The British Consul at Tokio expects that the large imports of rails, 
railway materials, locomotives, and machinery will be maintained 
for several years yet, and what is most important, there are pro- 
jects for the construction by private companies of over 2000 miles 
of railway under the consideration of the Japanese authorities. Of 
the orders for the rails required, Great Britain should have the 
predominating share. 

The recent rapid advance in prices of rails has brought out a 
good many companies who were hesitating about buying, as there 
is every reason to believe that producers will maintain their position. 
For heavy steel rails the price is firm at £4 15s, net at works, 
The improvement in rails at last been extended to cast iron 
chairs, and the price has been put up to £2 17s, 6d., net at works, 
this being 2s. 6d. more than was ruling last week, but this does 
not counterbalance the increase in the cost of pig iron. Steel 
railway sleepers are also more freely bought, chiefly for India, 
where their advantages are more generally appreciated than in this 
country, our climate being less destructive than the Indian to 
wooden sleepers. The price of steel sleepers is about £6 net per 
ton at works, 

Common iron bars are at £5, less 24 per cent. f.o.t.; but with 
some manufacturers work is so scarce that they would not refuse 
orders at 2s, 6d. less than this, especially if a fairly large quantity 
was required. The bar trade has been the least affected by the 
revival of any branch of the iron and allied industries, and some 
of them cannot keep their mills going regularly. Plates and ~— 
are also in slacker request, partly because of the wages difficulty 
on the Clyde, which has caused shipowners to give out orders less 
freely. If the stoppage on the Clyde were prolonged, shipbuilders 
in this district would find their business increase, but at present they 
are only moderately well off for work, and the revival has influenced 
them less than it has the Scotch builders, More especially is this 
the case with to the Tees-side firms, though they are eo 
we'l situated wit! to the supply of meer Steel ship 
plates are firm at £5 2s, 6d.; iron ship plates at £5; steel boiler 
plates, £6 2s, 6d.; steel ship angles, at £4 17s. 6d. ; and iron ship 
angles, £4 15s. ; all less 24 per cent. and f.o.t. The area of land 
acquired by Sir Raylton Dixon and Co, from the Cargo Fleet Iron 
Company, for the construction of a graving dock, Xc., is about 30 
acres, It is part of an area of 150 acres which the Cargo Fleet 
Iron Company have reclaimed from the foreshore of the Tees, and 
which is admirably situated, having the main line of railway 
on the south and the Tees on the north. It is expected 
that shortly other works will be established there, The negotia- 
tions between Sir Christopher Furness and a Tees-side company for 
the purchase of a shipyard and an engineering establishment are 
still in progress, but are likely to be closed within a short time, 
but the purchase cannot be completed until the shareholders of 
the vending company have been consulted. A report is in circula- 
tion that one of the steel manufacturing firms in the North is in 
negotiation for the purchase of blast furnaces, so that they may 
make their own pig iron. 

The pig iron trade is in a more favourable condition this week, 
and shipments from the Tees are very well maintained. They are, 
in fact, above a November average, and up to Wednesday night 
had reached 42,780 tons, against 40,147 tons last month, and 
32,819 tons in November, 1894, to13th, A considerable quantity of 
pig iron is going into Connal’s public warrant stores ; but never- 
theless it is calculated that the consumption of pig iron will exceed 
the production, as it did last month by 11,856 tons, though there 
was an increase of 8132 tons in Connal’s warrant stores. Oa 
Wednesday night Connal and Co, held 149,502 tons of Cleveland 
iron, or 5388 tons increase forthe month, No. 3 Cleveland pig was 
sold at 37s. 6d. by merchants last Saturday: but this week prices 
have improved, until 38s. was the figure for prompt delivery on 
Wednesday, and makers have taken no less at any time. Cleveland 
warrants have gone up from 37s, 7d. to 383. 4d. No, 1is393.; No, 4 
foundry, 36s. 9d.; grey forge, 35s. 9d.; and white, 35s.; No. 4foundry 
and forge being thus easier by 3d. a ton. Mixed Numbersof East 
Coast hematite pig have been sold pp Pano ce at 46s,, but 
463. 6d. is more like the price now. essrs, Bolckow, Vaughan, 
and Co, have, in relining one of the furnaces at their Cleveland 
Ironworks, adopted a design patented in the United States, but 
which does not differ greatly from the Howson and Howdon design 
introduced at the Newport Ironworks, Middlesbrough. Outside 
the farnace, about a third of the way up, a tubular belt is affixed, 
from which superheated steam is injected into the body of the 
furnace at times to prevent Went, 2 Mr. David Evans, the 
general works manager of Messrs, Bolckow, Vaughan, and Co,, is 
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now in the United States, partly with the object to inquiring into 
American methods of manufacture. 

The Cleveland ironstone miners have continued to press for a 
further advance of wages, and the employers have offered them 
for reply by Saturday (a) an advance of 24 per cent. for November- 
Dacember, or (J) an advance of 3? per cent., November to the end 
of March. 

The coal trade continues quiet, as it was all last month. In 
October the coal shipments from North-Eastern ports reached 
1,633,287 tons, or 160,938 tons less than in October, 1894, whereas 
the Welsh ports exported 39,679 tons more than a year ago, viz , 
1,574,462 tons. Best Northumberland coal can be bought readily 
at 83, per ton. Coke is very firm at 13s. per ton, delivered Mid- 
dlesbrough next year, or 14s. 6d. to 153. f.0.b. 

Among the mayors for North of England boroughs who are con- 
nected with the iron, engineering and coal trades are :—Mr. 
William Whitwell for Thornaby-on-Tees, and Mr. William Davison 
for Morpeth, while the Mayor of Jarrow has in the past been 
engazed in the iron trade. Mr. Thomas Mudd, of the Central 
Marine Engine Works, West Hartlepool, is the Mayor of Hartle- 
pool; and Mr. R. Bainbridge, the Mayor of Stockton, was formerly 
in the Shildon engineering — 

Among the exhibits at the Middlesbrough Trades Exhibition is 
one consis of sections of rails, plates, and columns made from 
Messrs. Bolckow, Vaughan, and Co.’s Cleveland steel ; also of 
Messrs. Dorman, Long, and Co.’s girders, angles, &c. There are 
namerous models, constructed by working men, of locomotive, port- 
able, vertical, horizontal, and marine _— Sir Raylton Dixon and 
Co,, Cleveland Dockyard, exhibit models of steamers which their firm 
have constructed, including H.M.S. Tourmaline 12 guns; H.M.S.S. 
Dolphin and Wanderer, the Peninsular and Oriental liner Ceylon, 
&c. Mr, Howden shows a model of Howson and Howdon’s patent 
blast furnace as adopted at the Newport Ironworks, Middlesbrough, 
where it is giving excellent results, both as regards quantity and 
quality of the pig iron produced, while there is a considerable 
saving of fuel. Messrs. T. W. Macnay and Co., Middlesbrough, 
exhibit some of Felt’s patent lubricating compound and lubricators, 
the latter supplying no more of the compound than is required to 
minimise friction, and it feeds only when the machinery is in motion, 
besides which it does not need the bearings to become heated by 
friction beforeit lubricates. For marine enginesit isclaimed the lubri- 
catorand compound have special advantages. The Lancaster steam 
trap and the spiral spring piston were shown by the same firm, as 
was the “Senior” self-locking downcast hand safety lamp, which 
cannot be carried without locking itself. One of the most interest- 
ing things in the exhibition is shown by Messrs. Macnay and Co., 
viz., Mulholland’s quick-change adjustable colliery screen, in which 
the mesh can be easily altered so that any siz of coal may be 
screened. Messrs, Hutchinson Brothers, of Middlesbrough, ex- 
hibited a large variety of goods for builders, such as Peyton's 
chimney pots, an inspection chamber for drains, &c, Messrs. 
E-:nest S:0tt and Mountain, of Newcastle, have a large variety of 
electric lighting machinery. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market bas been depressed owing to the ship- 
building dispute, together with the fall in prices on the Stock 
Exchange. Warrants fell away in value towards the end 
of last week, and they were still lower on Monday. After- 
wards a partial recovery took place. The ‘‘bears” are credited 
with doing their utmost to send down values, but whether 
any iderable ber of operators have been acting with this 
object or not, it is certain that there is a falling off in the demand 
for raw iron, ially for hematite. A reaction in prices is no 
uncommon thing at this season of the year, even when the special 
causes that are now affecting the market are absent. Since mid- 
summer prices had made a great advance—that is, the prices of 
raw iron—and a decline might have been anticipated now, to be 
followed by an improvement about the end of the year. The 
present fall in pig iron need not, therefore, occasion any surprise. 
A large quantity of Scotch warrants changed hands in the early 
part of the week from 46s. 5d, to 46s. 24d. cash, the price after- 
wards recovering to 463, 61, Cleveland iron sold down to 37s. 54d., 
pase wef improving 6d. per ton. Cumberland hematite fiuc- 
4 from 47s, 34d. to 47s, 2d., rising afterwards to 37s, 114d. 
cas) 

The prices of Scotch makers’ eer are as follows :—Govan 
and Monkland, No, 1, 48s.; No. 3, ; Carnbroe, No. 1, 483. 6d.; 
No. 3, 468, 6d.; Clyde, No. 1, 51s. 6d.; No. 3, 47s. 6d.; Gartsherrie, 
Calder, and Summerlee, No. 1, 52s.; No. 3, 48s; Coltness, No. 1, 
53s, 6d.; No, 3, 493.; Gl ock, at Ardrossan, No. 1, 5ls.; 
No. 3, 47s.; Eglinton, No.1, 48s.; No. 3, 463.; Dalmellington, at 
Ayr, No. 1, 47s. 6d.; No, 3, 45s. 64.; Shotts, at Leith, No. 1, 
53s. 6d.; No. 3, 49s.; Carron, at Grangemouth, No. 1, 53s.; 
No. 3, 49s. 

The foreign demand for Scotch pigs is quiet, the shipments in 
the past week amounting to 5363 tons, compared with 5951 in the 
corresponding week of year. Of the total there was sent to 
Italy, 2040 tons ; South America, 302; Germany, 460; India, 100; 
France, 30; Holland, 225; Spain and Portugal, 150; Belgium, 
40; China and Japan, 150; other countries, 180; the coastwise 
shipments being 1685 tons against 2777 in the same week of 1895, 

ere are seventy-eight furnaces in blast in Scotland, against 
sixty-six at this time last year, and the current output is the 
largest cams seer season for at least five years. Thisis due 
to an inc production of hematite pig. There is some danger 
of this quality of iron becoming more plentiful than the makers 
could wish, and this is almost certain to occur if the stoppage of 
work on the Clyde should be of long duration. There was only a 
emall increase in stocks of pig iron in the warrant stores in the 
past week, but it is thought that;makers must be adding consider- 
ably to their private holdings. The total stock in Glasgow war- 
rant stores is 318,284 tons, compared with 290,488 tons at this 
time last year, 328,187 in 1893, and 353,169 in 1892, 

The malleable iron department is moderately employed, and 
prices show little alteration. In the steel trade a quieter time is 
anticipated. The Steel Company of Scotland discharged 300 work- 
men a few days ago, and it is feared that the Clyde labour dispute 
may lead to at least a partial stoppage of the steel manufacture. 

The coal shipments in the past week from Scottish ports 
amounted in the aggregate to 161,766 tons, being 2368 tons less 
than in the preceding week, but 10,969 more than in the corre- 
sponding week of last year. In the Glasgow district the coal 
market has shown a little more strength, but there is still a great 
room for improvement. Splint has been firm, and there is a rather 
better demand for main coal, The prices f.o.b. at Glasgow are 
for main 6s,, splint 6s. 6d. to 63, Yd., ell 63, 9d. to 7s., and steam 
7s. 6d. to 7s, 9d. per ton. Business has been fairly maintained in 
Ayrshire, where prices are steady, house coal selling at Irvine at 
7a. to 7s. 6d. f.o.b.; steam and main, 63, 3d.; triping, 5s.; and 
dross, 33, 6d. to 4s. per ton. 

In the Eastern mining district business has been quiet, about 
former prices, 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 

A CONSIDERABLE amount of friction continues in the district 
amongst the colliers. This week I am glad to learn that the 
engineers and others have come to an amicable agreement at 
Rhymney, and work has been resumed in the collieries there ; but 
against this I regret to place a virtual lock-out at Plymouth 
collieries, Oa Tuesday night several thousands met in delibera- 
tion, and though it is hoped that work will be resumed, this has 
not been done up to the dispat2h of my parcel. The dispute is a 
question as to allowances, 





The Garw men are going in. 

The past week has been a slack one for the coal trade in all 
quarters, due ina great measure to the storms delaying the coming 
in of tonnage. At the Cardiff ports the diminished total, as com- 
pared with that of the preceding week, amounted to 40,000 tons. 
The total exports from Swansea showed a decline of 15,000 tons, and 
at Newport, Barry, and other ports a proportionate falling off, 
which has been sthown, with improving weather, may soon be 
reversed, 

The leading feature in the coal business on Change, Cardiff, 
this week, is a quiet in the p pi gene trade, At 
Swansea local interest is aroused by the 7 increase of the 
anthracite coal trade. The shipping y taken up by 
California alone for next season amounts to 150,000 tons. Ship- 
ments of this class of coal have been very heavy of late to London, 
Germany, and San Francisco, and I see that efforts are bein 
made to utilise the small or dust for the patent fuel trade, whic’ 
has in great part hitherto been waste. 

One of the old sinkings of Thomas Powell—Powell Duffryn—was 
brought to the mart in a forcible manner a few days ago by en- 
—— developments, and the improvement of the new egar 
Colliery. The old Waddle fan has been substituted by one of 
Walker and Brothers, by <a capable of producing a circulation 
of 150,000 cubic feet of air per minute. The worki I hear, 
have been greatly improved under the direction of Mr, Hann, the 
general manager, and Mr. Phillips, resident manager. 

Cardiff coal prices this week are as follows :—Best steam, 10s, 34. 
to 10s, 6d.; seconds, 9s. 3d, to 9s. 9d.; drys, 88, 9d. to 9s, 3d.; 
best Monmouthshire, 8s, 6d. to 8s. 9d.; seconds, 83, to 8s. 3d.; best 
small, 53. to 5s. 3d.; seconds, 4s, 3d. to 4s. 6d.; drys, 3s. 9d. to 4s, 
For house coal there is an average inquiry ; business is steadily 
increasing in this branch in all of the district, though not as 
yet characterised by any rush in demand such as generally sets in 
with colder weather in the last week or two of November. 

One or two mineral properties in Monmouthshire are in the 
market. One of these is the Sirhowy coalfield, Cwmfelin Fach, 
about 28 acres, ia great part a virgin coalfield ; the other is a coal 
property near Stallwood. House coal prices are firm, with a 
tendency to advance. Latest Cardiff are: Best house, 10s. 6d. to 
10s. 9d. ; No. 3 Rhondda, 9s. 9d. to 10s. ; brush, 93, 9d. to 10». ; 
small, 6s. 6d. ; No. 2 Rhondda, 7s, to 7s. 64.3 through, 6s. to 
6s. 3d.; small, 4s, 3d. Swansea prices are: Best anthracite, 
lls. to 123. ; seconds, 10s, to-103. 6d. ; ordinary, 8s. 9d. to 93, 6d. ; 
small, 33, 64. to 3s, 9d. ; steam, 93. to 9s. 64. ; seconds, 8s. to 9s. ; 
No. 3 Rhondda, 10s, to 103, 3d.'; No. 2 Rhondda, 8s. 9d. to 9a, 64. 
Patent fuel, Cardiff, 10s. 6d. to 10s, 9d. ; Swansea, 10s. 3d. to 
103, 64.; moderate demand. Pitwood, Cardiff, 16s. 6d. Coke 
remains in fair demand at last week’s prices. Cardiff, 12s, to 14s.; 
furnace, 15s. to 153. 6d.; foundry, special, 193, 

Welsh ironmasters have all their work to do to supply the tin- 
plate districts with steel bars. This demand, coupled with a little 
business in rails, merchant bars, and small 8, maintains a fair 
degree of activity, and I am not surprised to eee some of the old 
rivals of local makers coming again upon the scene. It is stated 
that Barrow again contemplates opposing in steel bar, but man- 
agers say it will have all its workto do, Tin-platers are eminently 
conservative in keepirg to old brands, and in prices it would be 
difficult to beat Wales, 

Pig iron has improved a little, and if the unfortunate Clyde dis- 
pute is settled, will continue, it is ex , to improve. Latest 
prices, Glasgow pig iron on ’Change, Swansea, were 46s, 54d., 
cash. Middlesbrough are quoted at 37s. 10d. for No. 3 ; hematite, 
453. 4d ; Welsh bars, £5 10s, to £5 123, 6d.; Bessemer bars, £4 5s, 
to £4 10s.; Siemens, £4 7s. 6d. to £4 123. 6d, Sheets, iron and 
steel, remain at old figures, £6 10s. to £6 15s, Steel rails, heavy, 
£4103. to £4 15s.; light, £4 15s, to £5 103. Sleepers, angles, 

hb Is, &c., ding to specification and section. Block tin, 
£65 23. 6d. to £65 7s. 6d. Load, English, £11 123, 6d. to £11 15s,; 
Spanish, £11 5s. to £11 10s, 

The tin-plate trade continues to cause anxiety, the price of raw 
materials advancing, and threatening to continue to advance, while 
buyers are chary in — themselves to prices warranted by 
these advances. Makers are also opposed to selling forward, and 
it is the confidential opinion on ’Change that if a better condition 
of —- does not exist when contracts are run out, a good many 
mills will be laid by. Present tage are:—Bessemer steel cokes, 
103. to 103, 3d.; Siemens, 10s. 3d. to 10s. 6d.; ternes, per double 
box, 28 by 20, 19s., 193, 6d. to 22s. 6d.; best charcoal, 13s, to 14s, 3d. ; 
wasters, 6d. to 1s, less, The rough water has told upon shipments, 
in addition to causing a good deal of loss in shipping. Last week 
only 27,682 boxes were sent off, while receipts from works totalled 
59,783 boxes. This has sent stocks up slightly, and they are now 
164,072 boxes, compared with 131,971 boxes the previous week, 
aud 249,039 boxes time last year. The Newport iron district 

laters are busy, Swansea importing 177 tons last week. In the 

riton Ferry District the mills have all bsen busy. The 
directorate of the Albion Steel Works contemplates decided 
extensions, and Mr. Johns, the manager, made a 
beginning with a new 40-ton steel mel furnace, of the 
most modern type. This is to be ready in Jan . 
be followed with another, At the new Dowlais- iff works 
men are busy upon plates for the Andromeda at Pembroke Dock, 
and for leading firms like Harland and Wolff, and Workman, 
Clarke and Co., Belfast. A fourth farnace is now being prepared, 
and the farther development of the works includes the make of 
angles and steel rails. At present the aim is turning out | age of 
great excellence, and as ro exper; has been spar:d in getting the 
best — plant, a great future is anticipated, and in all 
probability there will be an allied shipbuilding yard at Cardiff. 
One marked feature of the works is the gas producing plant. 
The gas producers are of the Siemens type, by Ingham, 
and are eighteen in number. Over the ray: my platform is one 
of the largest travelling electric cranes in the country—30 tons, 
The cogging mill is by Daniel Adamson and Co., the slab shears by 
Davy Bros. , Sheffield, the shearing machine by J. Backton and 
Co., of Leeds, There is a 100-ton machine, and a magnifi- 
cent pair of engines for the driving of the rolling mills, by Daniel 
Adamson and Co., of Dukinfield. 

Welsh hematite is being quoted firmly at 49s. 6d., f.o.b. at 
Briton Ferry, The new Llanelly Dock extension will figure in 
Parliamentary papers thortly. One of the Bate Dock schemes is 
a new line from Aberdare to Cardiff. 

Statists are busily employed working up totals for the closing 
year. I glean that October month has been a good one for the 
South Wales ports, 1,574,460 tons of coal having been exported, as 
against 1,483,113 tons for September. During the ten months 
Cardiff has dispatched 10,765,027 tons of coal, 34,495 tons of iron 
and steel, 72,951 tons of coke, and 257,608 tons of patent fuel. 
Newport: 2,861,936 tons of coal, 13,821 tons of iron and steel, 
4003 tons of coke, 46,232 tons of patent fuel. Swansea: 1491 tons 
of coal, 1388 tons of iron, 8817 tons of coke, 254,263 tons of patent 
fuel, Llanelly total was 215,224 tons of coal. Latest advices 
pitwood indicate improved prices as stocks are low, 














NOTES FROM GERMANY. 
(From our own Correspondent.) 
OveER here the iron and steel trades are still improving, and a 
ood demand ‘exists for nearly all articles of raw and finished 
Iron. ae are still very firm, with a decided inclination to move 
upwards, 

A good business is done on the Silesian iron market ; the position 
of the pig iron trade continues strong, and the malleable iron 
department is also in lively activity, makers of bars and plates not 
having had their order books so full for a considerable time past. 
A favourable tendency is congequently to be noticed in prices, aud 


advances up to M. 5 p.t, have taken place, 
The Austro-Hungarian iron market has not in any way changed 





since last week. The heavy trades are somewha' 

while the business in finished iron, especially for ees, 
engineering purposes, as well as the hardware manufacturers 
are well employed. There is still very little of interost 
or importance be told in connection with the iron indus. 
try in France. The works are, for the greater part, indiffor. 
ently occupied, and if an increase in activity has been perceptible 
in some branches, it has been due to special circumstances 
rather than to a general improvement. It is anticipated, how. 
ever, that some rather heavy requirements will shortly be received 
and these will tend to improve trade a little. Prices are, as a rule. 
low, merchant bars being sold at 113 50f. and even 113f. p.t. | 
while girders fetch 140f. p.t. ‘The advanced rates that are being 
noted in Luxemburg and Germany have induced makers in the 
abe tte ~_ @ et Moselle to raise the export prices for 
pig iron lf. p.t. 

In the different branches of the Belgian iron trade a good 
activity is maintained. Prices, though generally firm, are stil] 
rather less remunerative than could be desired, but a tendency to 
improve prevails all round, and makers are pretty confident with 
regard to the fature. Malleable iron is on the whole better inquired 
for than pig iron. In bars some rather heavy contracts for export 
have recently been peg at 112°50f. to 113°75f. p.t. for No, 2, 
For home demand 117f. p.t. must be regarded as basis price. At 
a recent tendering for sectional iron No, 3, the Compagnis 
Cockerill got the order, offe: at 143°50f. p.t. 

In the Rhenish-Westphalian district the iron and steel works are 
in healthy occupation, and there is much satisfaction expressed 
both by makers and purchasers with regard to the steadily upward 
movement in the iron trade ; and the fact that the improvement is 
due rather to an actual rise in the general demand than to specula- 
tion, tends to increase the confident tone that is everywhere to be 
perceived. On the whole, but little can be added to what was 
reported last week, except that prices are a trifle more paying, 
Both pig and finished iron continue in regular demard, ai te, 
are some works that can boast of having secured orders for five to 
six months ahead. Bars have been in strong request upon the 
week ; quotations are very firm, but as the prices for pig iron have 
further improved, the disproportion in the quotations for raw and 
for finished iron has become ter than ever. Girders as well as 
hoops are regularly inquired ior ; the plate and steel mills report 
themselves briskly occupied, and an advance in prices has been 
resolved upon. e employment at the foundries and construction 
shops has been steadily improving for some weeks past, but prices 
are on the whole more remunerative, 

For October of enn year shipments of coal and coke from 
the Ruhr district have been 3,115,680 t., against 3,191,030 t. for 
the corresponding period the year before ; from the Saar district, 
528,140 t., against 477,270 t.; from Silesia, 1,186,570 t., against 
1,224,180 t.; and from the three districts together, 4,830,390 t., 

inst 4,892,430 t., which shows for the Rubr district a decrease 
of 2°4 p.c.; for the Saar district an increase of 10°7 p.c.; and for 
the Silesian district a decrease of 3°2 pce, Total output during 
the first ten months of present year was, for the Rubr district 
28,480,260 t., against 28,496, 250 t. ; for the Saar district, 4,321,310 t., 
against 4,262,310 t.; for Silesia, 10,421,540 t., against 9,869,270 t.; 
and for the three districts together, 43,223,110 t., against 
42 627,830 t. for the eame period the year before. 

Tae receipts of the Prussian State Railways were, for September 
of present year M. 87,831,000 (+ M. 1,949,046). Since Ist of 
April of present year total receipts amount to M. 517,348 000 
(+ M. 20,995,402) against last year. 

German fo’ trade in iron, corp, grocery wares, dyeing 
material. &c., was for the first nine months of present year 
23 463,564 t., against 23,572 215+. for the corresponding period 
the year before. This shows a decrease of 108,650 t. for total 
import. Total export, on the other hand, amounted to 17,110,095 t. 
against 16,361,822 t., which shows an increase of 748,272 t. against 
last year. Value of import during the first nine months of present 
year amounted to M. 3,104,473,000, against M. 3,073 201,000 in 
previous year, increase being M. 31,272.000; value of export was 
M, 2,469, 122,000, against M. 2,198,212,000 in the year before, plus 
amounting to M. 270,910,000. 

The iron business in Switzorland is stated to have been for 1894 
as under:— 

Export. 


Tons, 
ee 5913 


Pig iron and scrap .. en 
4 


Rails, plates, bars .. .. 
Girders and light rails .. 
Erem Wie cc ce oe oe 
Sheets .. a 
Castings.. 

Tubes 


we 74,602 

. 20.916 is Ge Oe 

CO: os. ies. ce = 

Se Se cc ga Oe 

10,714 1.0 oe of 2 
ee es 6,218 .. 142 
ee ee Oe <0. ct ce 
Galvanised articles .. .. Te os cw oe 

The following figures, showing German foreign trade in iron cre, 

as well as in iron and steel may perhaps, be of some interest :— 


Tron Ore, 
1893. 
Tons. Tons. 
. +. 1,578,202 .. 2,003,007 
.. 2,976,155 .. 2,853,898 .. 2,558,729 
Pig Tron. 
209,306 .. 
133,391 
Scrap Iron. 
6,419 .. 8,178 
64,377 .. «62,954 
Ingots, Billets and Blooms. 
ee 440 511 
55,564 . 


1894, 


Import 
Export 


218,998 . 


Import 
108,675 


Export 


Import 
Export 


Import ee 0 

Export 87,184. 

Angles, 

Import .. « 281 .. 146. 
Export ee 84,055 .. 107,382 
Fish-Plates, Sleepers, &c. 

697 .. 
87,487 


245 
130,458 


Import 134 4. 877 
Export 39,558 .. 48,843 
Rails, 

7,186 .. 
113,712 
Heavy Plates, 

2,682 .. 8,039 .. 
oe 55,588 .. 67,73 2. 
Plates, Polished, Varnished, &e. 


Import .. 
Export .. 


8,542 


6,310 .. 
119,410 


87,8€0 ., 


Im 
Export 


4,409 


Import .. .. 
. 90,012 


Export 


ee 72 66 
2,448 |. 2,829 3,270 
Tin Sheets, 

Import 1,284 1,227 .. 
"B41 587 


2,041 
Export 31/ 


Tires, Hoops, and Ploughshares, 
. ° 11 ws 


Import 


oe 6 
Export 275. 248 .. 145 


Bars. 
Import .. .. 21,085 .. 17,054 .. 19 966 
Export 199,064 .. 231,297 .. 800,558 
Shipments in Caucasian manganese ore from the ports of Poti 
and Batoum were for last year and the year before as under :— 
1898. 1893. 1894. 1894, 
Poti. Batum. Poti. Batum 
Tons. Tons. Tons. 
49,230 .. — ee oo 
86,805 .. 4,100 .. . 6,615 
36,070 .. — ae 88 AR 
$00. ven. S296 5 oe? == 
3,500 600 . 2,520 


. 725,605 


From— 


To— 
Great Britain 
Germapy .. .. 
North America .. 
Belgium °  « 
ince .. 


Totals .. 


7,425 148,140 9,185 
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(Prom our own Correspondent.) waa. 
20,710. Tastes, &c, G. P. and T. C. Jacob, Liver- 


New York, November 6th, 


Tue industrial situation is satisfactory, the 
yolume of money in circulation is increasing. 
Railroads are hauling more freight, and the 
industries are employing more men. The iron 
trade is taking a nap after five months of almost 
unprecedent activity. Furnaces and mills are 
overcrowded. Basiness is good, but orders for 
1896 are coming in slowly because of the advance 
in prices. Bayers do not relish paying 1 dol. to 
9 dols, more for pig iron, and 3 dols, to 4 dols, 
more for finished products than four to six 
months ago, hence the holding off until business 
at such higher prices is secured as will warrant 
the higher prices for crude material. Business is 
promising. The requirements of the country are 
yery great, and the facilities of furnaces and 
valle for 1896 will J ge ye be pretty well taxed, 
A grand combination of pig iron interests is being 
attempted in Northern Alabama. The Carnegie 
interests have bought up 2500 coke-ovens, and 
are negotiating for lesser holdings, These small 
fry will find cars exceedingly scarce after awhile, 
so that it will be to their interest to sell out. 
Good reports come from all iron centres. Prices 
are weak in Bessemer and billets, only firm on 


everything else, The commercial interests are 
prosperous over increasing railroad activity and 
greater demand for goods and bank funds, 


Stocks are low in nearly all lines of trade, but 
manufacturers are seeking to avoid, so far as they 
can, excessive production by the establishment of 
trade associations, 








LAUNOHES AND TRIAL TRIPS. 


Last week the Marie Elsie went out into the 
Bay off Hartlepool for her trial trip, She is a 
fine steel screw steamer, built to the order of 
Messrs. Rodocanachi, Sons, and Co., of London, 
by Messrs, William Gray and Co, The vessel 
takes Lloyd’s highest class, and her dimensions 
are :—Length over all, 324ft.; breadth, 44ft.; and 
depth, 23ft. be The deck tag ee of a 

poop, bridge over machinery space, and top- 
pk forecastle, A handsome saloon and 
cabins for officers, &c., have been fitted up aft ; 
the engineers’ rooms are in the bridge, and the 
crew's accommodation forward, including a bath- 
room for seamen and firemen, The hull is built 
on the web-frame system, with a cellular double 
bottom. Large hatchways, four steam winches, 
steam steering gear amidships, hand screw gear 
aft, two donkey boilers, patent direct steam 
windlass, boats on beams overhead, shifting 
boards throughout, stockless anchors, two masts 
with schooner rig, and complete outfit for a first- 
class vessel have been fitted. The Central 
Marine Engine Works of William Gray and Co. 
have supplied the engines, which are of the triple 
expansion type, of 1100-horse power, with which 
have been fitted two large steel boilers working 
at 160 1b. pressure. The engines were run for 
several hours at full speed, without the slightest 
trouble of any kind. The trial was witnessed by 
Mr, Fickling, one of the directors of the com- 
pany; Captain Murrell, of the Shipyard; Mr, 
Madd, of the Central Eagine Works ; and a party 
of ladies, which included Miss Baines and Miss 
Wingate, of Glasgow. Immediately on the con- 
clusion of the trial the vessel proceeded to Cardiff 
to take in her first cargo. 

On the 7th inst. there was launched from the 
yard of Messrs, Earle’s Shipbuilding and Engi- 
neering Company, Hall, a single screw steel 
armed cruiser for the Haytian Government, of 
1000 tons displacement, named the Créte-a- 
Pierrot, The vessel has a flush upper deck, poop, 
topgallant forecastle, and a complete lower eo 
The bow terminates with a cast steel ram, and 
the stern is elliptic in form. The poop is fitted 
up with —_ ——- ont oA admiral and 
superior officers, and com eeping cabins 
and saloons for the admiral and captain, a ward- 
room, state-rooms, baths, pantries, &c., al! fitted 
up handsomely in polished hardwood. e tween 
deck space is fi for the junior officers, armoury, 
and steering compartment ; and below these are 
store-rooms, magazines, and shell-rooms, For- 
ward of the machinery space the tween deck is 
appropriated to the crew, with mess tables, 
lockers, and all fittings, as is usual in the British 
Navy ; the hold below this space is fitted for 
magazines, shell-rooms, and store-rooms. Under 
the forecastle are fitted the sick bay, steam wind- 
lass, lavatories, &c. The bunkers extend all the 
length of the engine and boiler space, and form 
aside protection to the machinery and boilers, 
The vessel is very fully sub-divided into water- 
tight compartments, and water-tight doors are 
fitted only where absolutely necessary. A very 
complete system of pumping, drainage, and 
Ventilation is being carried out for all living spaces, 
stores, coal, and machinery compartments ; there 
is also a complete installation of electric light, 
including a search light. The vessel will have a 
light fore-and-aft rig with trysails and gaff top- 
sails, There will also be a fall complement of 
boats, inclading a steam launch. Steam steering 
gear is fitted amidships, with well protected leads 
to the tiller aft; and steering stations in the 
wheel house, and also in a steel rifle-proof conning 
tower, The armament will consist of one 16cm. 
quick-firing gun on the forecastle, one 12 cm, 
quick-firing gun on the poop, and four 10 cm. 
quick-firing guns on sponsons on broadside, In 
addition, there are two Maxim and four Norden- 
felt machine guns fitted on the forecastle, bridge, 
and near the ene. The vessel has fine 
lines, and will be propelled by a powerful set of 
Vertical triple compound surface condensi 
engines, capable of driving her at a high lo 
She has also a very complete set of auxiliary 
m Itogether will no doubt make a 
handsome addition to the 

ea The ceremony was per- 

formed by Miss Ernestine Muriel Talbot Reed, 

youngest daughter of Sir E. J. Reed, from whose 

designs and under whose superintendence the 
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Condensed from ‘' The Illustrated Oficial Journal of 
Patents.’ 


Application for Letters Patent, 


*,* When ts have been ‘‘communicated"” the 
name address of the communicating party are 
printed in italics. 


81st October, 1895. 


20,532. Rinc Grove, A. Pain, Middlesex. 

20,5383. Extractine Metats from Orgs, C. Vautin, H. 
L. Sulman, 8. H. Johnson, and C, C. Hutchinson, 
London. 

20,534. Stain Carpet Rops, C. Haughey and W. B. 
Ferguson, Belfast. 

— Onvcx for Watcnes and Cxocks, F. Ingham, 

ar’ 

20,536. Rotary Brussaes for Hair, C. M. Wilson, 
Tyrone. 

20,587. Batt BeaRinos, Sturrina-Box, &c., W. H. 
Warren, Beverley. 

20,538. Lua Guarps, J. R. P. Goold and A. O. M. 
0 ,» London. 

20,539. Binpina Lantern and S.ipes, R. Smith, 


~> 
—— 1tys for Bornina Bricks, H. R. Vaughan, 


Ww. 

20,541. Smact Arms, G. P. Appleyard, Halifax. 

20,542. Decomposition of i G. Bell and G. W. 
Bell, Liverpoo! 

20,543. Horsesuoz with RovucHina ATTACHMENTS, 
J. L. Aymé-Aymard, Ipswich. 

20,544. Suiecp for Pweumatic Tires for Cycuzs, P. 
Healy, Dublin. 

20,545. Protection of Copper Pxiates, A. Hiorns, 
Birming' 

20,546. MeraL Stup, Eysg, or Cap, E. A. Allen and 
G. E. Birmingham. 

20,547. ScHoot Requisits, A. Marsden, Stockton-on- 


‘ees, 
20,548, MANUFACTURE of a SoLPHo-acip, I. Levinstein 


20,549. Bicyouzs, D. Taylor, Chatham. 

20,550. Braces, G. A. Preusser, Glasgow. 

20,551. Coverine for Fioors, &c., G. G. Carter, Man- 
chester. 

20,552. Cycies, G. Steer and H. Steer, Sheffield. 

20,553. Mgasurine Nirrovs Oxipe, &c., The Man- 
chester Oxygen (Brin’s Patent) Company, Ld., and 
W. M. Jackson, Manchester. 

20,554. Sprayine Apparatos, &c , O. Hoffmann, Man- 
chester. 

20,555. Rar.way Cargiace Windows, W. Purdon and 
G. H. Skelsey, Manchester. 

20,556. Hain - BRUSHING Macuing, C. C. Hopkins, 





Birmingham. 

20,557. Weavers’ Looms, J. Poole, W. Poole, and J. 
Hey, Bradford. 

20,558. Nicorine Separator Tosacco Pips, J. P. 
Edmunds, Cardiff. 


20,559. Parer-MakinGc Macuines, J. White, of the 
firm of James Bertram and Son, Ld., Glasgow. 

20,560. PapeR-MAKING Macuine3, J. White, of the 
firm of James Bertram and Son, Ld., Glasgow. 

20,561. Surrs’ Bertas, Carron Company and A. 
Robertson, Glasgow. 

£0,562. Suupe Vauves, F. N. Butterworth, Glasgow. 

20,563. Surpinc and Swive.uine Doors, J. E. Lucas, 
London. 

20,564. Cycizs, Coventry Machinists’ Company, Ld, 
and W. Radford, London. 

20,565. Locks, &c , for Bacs or Trunks, G. H. James, 
London. 

20,566. Boots and Sxogs, F. R. Brown, London. 

20,567. Screw Proreciers, F. R. Brown, London. 

20,568. Prrumatic Tires, W. Heale, London, 

20,569. Marxinea CarcasEs of ANnima_s, J. Smythe, 
London. 

20,570. Gas Lamps, J. Tollerton, London. 

20,571. Bracns or Suspenpers, J. B. Glover, London. 

20,572. Mareriat for Evecrric Batrerizs, C. Mar- 
schner, London. 

20,573. MacuINERY for Excavatino, &c., E. B. Butler 
and J. Pearson, London. 

20,574. Topacco Pires, W. Bohrer, London. 

20, —. Lire-savinc AppaRatos, F. G. C. Weir, 

on. 
20,576. Fixine Hooxs and Eves, W. Horner, Barmen, 
ermany. 

20,577. Propvoinc Carvep Artic.es, L. H. Amette, 

Lond 


on. 

20,578. Cricker Lea Guarps, A. Walker and G. Bass, 
London. 

20,579. Boots, A. Grattan, London. 

20,580. Pwzumatic Tires, W. and P. W. Liggins, 
Uoventry. 

20,581. Pozzte Game for Apvertisinc, C. Herbert, 
London. 

20,582. Mica Insorte, H. Boyd, London, 

20,583. Burners, W. P. Thompson.—(C. Wolff and A. 
Behl, Germany ) 

20,584. Dynamo-MeTER or PoweR MEASURER, F, J. Cox, 
Birmingham. 

20,585. Susstirute for Froor Cota, D. M. Cormack, 
Liverpool. 

20,586. Eyve-ctass Rest or Nose Guanp, A. G. King, 
London. 

20.557. Wacons, G. F. G. Hooper, London, 

zv 358. Gas Burners, C. Knapp, London. 

20,589. Ties, R. H. Whyman, London. 

20,590. Makino Paper or other Tones, F. W. Oliver, 
London. 

20,591. Opznina Fruit and other Tins, T. Dew, 
London. 








20,592. Frame Cramps, E. Carter, London. 

20,598. Necks or Nozzuzs of Bortries, F. Hughes, 
London. 

20,594. Firrine for Bosstxs, 8. Sharpe, London. 

20,595. Improvine Contact of Wires, C. D. Hastedt, 
London. 

20,596. Arm Suprort for Bookkeerers, E. Klein, 
London. 

— Curry Comss, F. H. Burke and W. J. Overend, 
bat 


on. 
20,598. Arn Guns, C., J. B., and E Lane, London. 
20,599. Pipes for Smoxine Tosacoo, E. M. Richford, 
London. 
20,600. Exectric Incandescent Giow Lamps, R. J. 
Bott, London. 
— Horse Uontars, E. Garnier and 8. J. Prescott, 


on, 
20,602. Proszectinc Water from Suxips, E. Smart, 


London. 
20,603. Busnes for Casxs; F, Archer and E. W. Brett, 
mdon. 
~—_ Puotooraraic Cameras, F, P; Newley, Lon- 


on, . 
20,605. ComprnaTion Fan and Eye Gass, M. H. 
les, London. 
20,606. Broocues, Burrons, Scarr Pins, &c., J. T. M. 
Clay, London. 
20,607. Mzasurine Spoon, M: Haibloom, London. 
20,603. Macnines for Girt Bars, D. A. Dugan, 


on. 
20,609. MovaBLy Susrenpina Curtains, J. Hitchcock, 


ndon. 
_—_ Esvevore and Stamp Sticxer, L. E. Wheeler, 
mdon. 
20,611. Non-FiLLaBLE Borries, A. H. Friese, London. 
20,612. Automatic Stoprer and Funng1, H. I. Keiner, 
London, 
20,613. Supports for Gas and other Burners, E. 8. 
Butler, Londor:. 
20,614. Sarety Pyvetores, W. H. Paton and F. J. 
Tyler, London, 
20,615. Trouser Guarp, B. 8. Devlin, London. 
ao and other VeHicies, W. Starley, 


London, 
20,637, Safety Fitter Cock, E. Taib, London, 





lst November, 1895. 
20,619. Apsustment for Laprgs’ Veits, M. Phillips, 


London. 
. ee and Furnace Borers, W. H. Westo, 


20,621. Manuracture of Soap, J. Stalker, Belfast. 
20,622. Setr-naisinc Nose-BaG, J. Booth, Old Frod- 


ingham. 
20,623. Drains and ——. D. Arthur, C. R. Illing- 


wi F. Barrett, and Bowie, London. 
20,624. Bicycxies, D. Taylor, Cha’ \ 
20,625. Dress Guarps, E. and T. Latham, and A. 


Bonnick, Foleshill. 
20,626, Execrric Arc Lamps, F. W. Branson, Leeds. 
20,627. Stzam Enoines, W. Barber, Halifax. 
ae Removinc Mu.tipte Sueets, J. H. Barton, 


uu 
20,629. = as Movstacue Guarps, C. Copeland, 
20,620. Bavesean Covers, R. Clayton, Wolverhamp- 


nm. 
20,631. CLeaninc Corton Szep, J. 8. Cochran and G. 
F. Thompson, Liverpool. 
—, Pirzs, &c., W. 8. Bancroft and G. F. Priestley, 
a 


x. 

29,683. Prevention of the Escape of Foun Gas, T. 
Davie, Sunderland. 

20,684. Vatves, J. Entwistle, R. Ibberson, and R. 

eeldon, Manchester. 

20,685. Zinc Ores, 8. O. Cowper-Coles and C. R. G. 
Smythe, London. 

20,636. TzLEPHONE InsTRUMENTS, T. F. J. Truss, Liver- 


pool. 
20,637. Pwxumatic Tire Inriators, R. F. Hall, Bir- 
mingham. 


ng x 

20,638. Closers, Urninais, and the like, J. Abbott, 
Manchester. 

20,689. Wirine Buitpinos, J. Jennings and F. W. L. 
Hi m, Manchester. 

20,640. OrncutaR Kwitrina Macuines, J. C. Moore, 
Leicester. 

20,641. Srzam Generators, R. Baird, Glasgow. 

20,642. Gor Ciuss, D. I. and R. L. Urquhart, 


Ww. 
20,643. Cortisa Orr Macutines for Srups, R. Craig, 


gow. 

a AssisTine the Biinp to Write, J. G. Armour, 
vi 

20,645. CoILED TuBULAR Boxers, E. N. Beszant, Liver- 


poo 

20,646. Dress Prackets, H. A. Costerton.—(J. Pliitzer, 
United States.) 

20,647. BinocuLar Spectacies, T. H. and W. Blamires, 
Huddersfield. 

— Gearina of VeLocieepes, J. B. Paton, Barr- 


20,649. ‘Covrtixa Rartway Wagons, &c., J. Wood, 


on. 

20,650. Bep Rest, A. Hastie, Dumfries. 

—, OpricaL Spinnina Tor, C. E. Gyngell, 
ndon. 

20,652. Bieacaine Paper Purp, J. Tait, Glasgow. 

20,658. ManuracTuRE, Xc., of Cements, R. Grant, 


ow. 

20,654. Increasine Bicycie Srasiuiry, C. I. Faulkner, 
fork. 

= Moupoevarps of Bicycies, J. Fowler, Maccles- 
eld. 


20,656. Sprinnine Tack.e, A. Carter, London. 

20,657. Trusses for Hernia, W. Gabriel, Birmingham. 

20,658. Ain Pump, J. A. Wanklyn and W. J. Cooper, 
New Malden. 

20,659. Preszavinc Trousers, W. G. Biddle and H. 
E. Abrams, London. 

20,660. Wetpinc BorLer-PLates, &c., L. Clayton, 


London. 
20,661. Lockisnc Wixpow Sasues, G. F. Hopkin, Bir- 


ngham. 
go lta Rivetine Macuines, J. Temler, 
nD 


on. 
20663. Sappies for Vewocirpepgs, 8. Pattisson, 


London. 

20,664. CuippInc Macuing, A. Gray.—(J. W. Newall, 
Australia. 

20,665. AmmuNITION Pouch, R. Elsdon and J. A. 
Willi London. 


20,666. Or. Motor Mowrne Macuaineg, F. C. Nunn, 
on. 
20,667. CarnsureTtinc Air for Heatrine, N. Notkin, 
Lond 


on. 

20,668. JackeTinc of Pirgs, J. Crichton- Browne, 
London. 

by + i ecaemae of Froor-ciotTs, F. Walton, 


on. 
ay me Maxine of Mosaic Fioor-ciotn, F. Walton, 
ndon. 
20,671. VenTiLatinc GARMENTS, Cooper, Box, and Co. 
and G. Wildman, London. 
20,672. Taps, T. 8. London. 
20,673. Houpgr for Fixine Scarroup Po ues, H. Tobler, 


Live: S 

20, wont ors for Preparine Tea, &c., C. T. Maling, 

ndon. 

20,675. Cycves, E. B. Badcock, London. 

20,676. Venpinc Apparatus, P. R. J. Willis.—(@. H. 
Bowie and J. C. Roger, Canada.) 

20,677. Time-TaBLE or other InpicaTors, L. M. D’Orsey, 


London, 
20,678. Bets, P. Schilling, London. 
20,679. PyeuMatic Tires, J. Brindle, London. 
20,680. Cocks or Taps, W. L. Wise.—({C. Casman, Bel- 


gium.) 

22,681. VENTILATING TRANSFORMER Boxes, L. Penson, 
London. 

20,682. CottaR Irnoninc Macurnes, G. H. and R. OC. 
Hollis, London, 

20,683. Umprecia Fasrenina, J. Forbes, London. 

20,684. Sprina Crocus, A. Malta-Miiller, London. 

20,685. Prvorep Supine SasHes, G. J. Body, London. 

20,686. Cuests of Drawers, G. J. Body, London. 

20,687. Kins for Burxine Lime, 8. de ia G. Williams, 
London. 

20,688. Cray Brrps for Trap SHootine, W. W. Horn.— 
(L. J. Bischoff, India.) 

20,689. TrousER SusPENDER or STRETCHER, H. Schiek- 
ier, London. 

20,690. Booxs, C. Peters, London. 

—— of Cuarcine Battoons, J. L. Durward, 


mdon. 

20,692. Suips and other F.ioatine Bopres, A. Sower- 
butts, London. 

20,693. TypewaiTine Macuings, E. Levesque, London. 

20,694. Breech MecuanisM for Guns, Sir Andrew Noble 
and ©. H. Murray, London. 

20,695. Seauina and Marxkine Borriss, A. Gray, 
London. 

20,696. Execrric Switcnes, F. H. Nalder and A. 
Soames, London. 

20,697. Biow-rirg for IncanpEsceNT Gas Lamps, J. de 
Brouwer, London. 


2nd November, 1895. 
20,698. Brakes for Cycuzs and the like, A. E. Webb, 
Lond 


on, 
20,699. Preumatic Tires, A. H. Terry, London. 
20,700. ADVERTISING CaRD, T. Coote, London. 

20,701. Marine Governor, H. J. and C. C. Marshall, 


20,702. Feeprrsfor F:srovs MATERIALS, T. C. Nicholls, 
Acc 2. 
eo and like Motor Enornes, F. Lister, 


ley. 

20,704. Woven Fiourep Fasrics, C. I. Edmondson, 
Manchester. 

20,705. Gas Enoines, H. N. Bickerton, Manchester. 

20,706. Fixinc Hanpies to Urtensiis, J. W. Sankey, 
Wolverhampton. 

707. CycLomeTers, J. H. Pratt and W. J. Gibbons 


“Vibe 





20,711. ControLttina Macuivery, J. 1. Rusch and O. 
Send auchester. 


er, * 
20,712. STRENGTHENING CycLE Frames, W, A. Lloyd 
and J. Blyth, Birmingham. 
20,713. Vatve for Crctz Wuerets, G. J. Bragg and J. 
L. Neap, Colchester. 
7 Atracaina Burrons to CLotsine, G. Souter, 


igin. : 

20,715. Openrne Oysters, &c., J. Bradbury, Man- 
chester. 

20,716. EarTHquake Imirator, J. Milne, Newport, 
Isle of Wight. 

20,717. — Jomtinc Marteriars, J. R. Green, 


Ipswic 
20,718. Rack for Wet Umpretias, E. E. Stenhouse, 
) pton. 
2U,719. E.ecrric Current Inpicatos, F. W. E. Jones, 


gton pa. 
20,720. Trawt Nets, J. R Scott, Glasgow. 
20,721. Doon Sicencen, J. Edwards and P. A. Pepin, 
‘olkestone. 
20,722. YaRN-winDInc Macuinery, J. Farran, Man- 


chester. 

20,723. Sicut-rezp Lusricator, J. L. Grandison, 
Manchester. 

20,724. Fasteners for Winpows, J, Stables, Man- 
chester. 


20,725. FLanoine Macuineg, W. J. Pickersgill and J. 
Phillips, Sunderland. 
—— rina Parer for Hovses, &c., J. Schofield, 


20,727. GeweRaTInG ACETYLENE Gas, J. H. Exley, 
Bradford. 

20,728. Tramcan System, A. C. Brown and G. R. 
Neilson, London. 

20,729. Prope.iers, W. G. Wrench, Glasgow. 

20,730. Raprators, T. Steven, jun., A. W. Steven, and 
McDowall, Steven, and Co., Ld., G@ Ww. 

20,731. Scarr Piss, I. A: Margesson, London. 

20,732. Burronine Groves and the like, I. A. Marges- 
son, London. 

20,788. Nexpie, J. Scholz, London. 

20,784. Lamp Bown, A. J. Boult.—{J. Z. Spink and 
T. W. Horn, Ca: 

a Raitway S1GNaiine, W. 8. and C. R. Boult, 

mdon. 

20,736. Tannina Extract, A. Levinstein, London. 

20,737. Waxu Piates, J. Duckett and Son, Ld., and J. 
Duckett, London. 

20,738. Lamp Hoipers, T. W. Hickson, London. 

20,739. Grippinc MecuanisM, S. Oliver and T. Ainsley, 


mdon. 
20,740. We1cHine Macutvery, J. L. Sampson and J. 
Hart, London. 
20,741. Cornkinc Botries without Wirz, H. Monk- 
house, London. 
20,742. Propucine Rims of CarTripcE Caszs, F. Mohr, 


ndon. 
20,743. Cuarr for Rattway Rais, B. Leslie, London. 
— WarteEr-cLosets, W. P. Thompson.-- (A. Ciolji, 


taly. 
20,745. Pouncine Fett Hats, G. Baty, Manchester. 
20,746. Pistons, PLuncers, and the like, W. A. Daw- 
kins, Birmingham. 
20,747. Hoppy or Rockise Horses, F. H. Ayres, 


mdon. 

20,748. ArtiriciaL TexrTu, R. Lyons, London. 

20,749. Roap Venicizs, N. 8. Arthur and W. Keddie, 
Edinburgh. 

20,750. Ecevators, J. W. Gentry, J. Jacob, and T. 
Marchand, London. 

20,751. RapiaTors, H. Rowell, London. 

20,752. Ammonia, F. W. Saatmann, London. 

20,753. CaLLiper Gauoes, A. Shiels, Glasgow. 

20,754. Gotr CLuss, W. Park, jun., Glasgow. 

20,755. FLurp Pressure Repucine Vatvss, J. Peacock, 


Glasgow. 
— Water Levet Gavce Firtines, R. T. Preston, 


on. 
20,757. Press, A. J. Kinchin, Abingdon. 
20,758. Dexp Water Divinc Daesszs, T. Grace, 


mon. 
20,759. Locks, R. Naédas, London. 

20,760. Gun Sicuts, 0. B. Simonds, London. 

by oe IsoLatine VALves for BorLers, J. Hopkinson, 


on, 

20,762 Pruytmnc Macutyegs, W. 8., W. W., and J. K. 
Foord, London. 

20,763. Sacks, E. E. Levy, London. 

20,764. Batt Berarincs for Oycizs, J. Kircher, 
London. 

20,765. Dentat Encines, A. W. Browne, London. 

20,766. Governors for Gas Encrves, H. T. Dawson, 
London. 

20,767. Preventinc Water Freeze, J. C. L. Camp- 
bell, London. 

20,768. Gruypixc and Po.isHine Spxeres, W. Horn, 
London. 


20,769. CicaRketre Macutnes, M. Kirshner, London. 

20,770. Brick Buryine and other Kixss, W. Biische; 
London. 

20,771. Typewritinc Macuines, H. H. Lake.—(Th¢ 
Imperial Writing Machine Company, Ld., Canada.) 


4th November, 1895. 
20,772. PortaBiE, &c., Bicycies, W. H. Percival; 
Lond 


on. 

20,773. Prayine Carns, W. M. Stott, Halifax. 

20,774. Preventine Pires from Freszine, W. E- 
Bryan, Lyndhurst. 

20,775. Miirary and Huntine Savvis, H. 8. Wilton’ 


T.ondon. 
20,776. Cirps for Houpine Oarps, G. W. Hughes, Bir- 
ingham. 


ming! \ 

20,777. Carn Geartne, W. Andrews and H, P. True 
man, Birmingham. 

20,778. Securnmsa Stereoryre Prates, D. Wright, 


G Ww. 
20,779. Keen-epcz Razor Srrop Paste, A, Harrison, 
Cardiff. 


20,780. Fenpens, J. and F. 8. Turner, Dudley. 
20,781. Wuxpow Firtines, M. A. Adam and'G. Gerrey; 


iw. 
7 Sarety Pix, W. Foster and H. L. Holderness; 


20,788. Cuzanina Topacco Pipzs, J. Lucas and A. 
Hobbs, Newport. 
20,784. Prgzumatic Trres, A. Nicholson, Dublin. 
20,785. Srrercuine Hanks of Yarn, G@. Ormondroyd, 
Bradford. 
20,786. Drivive Motors, O. Kunert and H. Fiirbacli, 
Berlin. 
20,787. Musicat Boxgs, J. Hilton, Manchester’. 
20,788. PaotograPHic Print Washer, R. M. Water- 
house, London. 
20,789. Faciitatinc Passacs of Cycie3 over Roads, 
C, I. Faulkner, York. 
20,790. Firament for Ecectric Lamps, F. E. W. Bowen, 
London. 
20,791. Bucxis, P. R. J. Willis.—{Z. Clas, United 
tates. 
a ae Mernop for Exrractine Gotp, W. H. Hyatt, 
ndon. 
20,793. Srzam Bortzr, M. Oschatz; London. . 
20,794. FLExiBLE Pocket Measurs, W. R. Ray, 
mdon. 
20,795. Maaic CLEANSER, E. Tate and W. Moss, 
London. 
20,796. Bicycte Sxtrts, A. H. Simpson-Jarson.—(4- 
W. Winthrop, United States.) 
20,797. Moura Ogcans, W. 8. Holman, London. 
20,798. MerHop of Matting Wueat, R. L, Clarke, 
London. 
= Manvuracrure of Waeat Mzat, R. L, Clarke, 
nD 


on. 
20,800. Hot-water Piats, H. M. Boehmer, Lon‘ion. 
20,801. ExecrricaLLy Licatine Gas, 0. von Morsteib,* 
London, 
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20,802. Cycte Support, E. Ehlert and C. Porcheret, 
London. 

20,803. Cycie Cuatn Gear, E. Ehlert and C. Porcheret, 
London. 

20,804. New OgntrirucAL Macuinge, J, A. Mays, 


mdon, 

20.805. Tea Lear Routine Macuing, 8. C. Davidson, 
London. 

20,806. Lanterns, G. Chauveau, London. 

20,807. Propuction of E.ecrrotypss, R. Mayer, 


London, 

20,808. CLEARING Tramway Rais, P. Bambach, 
London, 

20,809. Peycit Saarpeners, A. J. Burke, London. 

20,810. Construction of BicyciEs, J. J. Statham, 

ndon. 

20,811. Auromatic Suppty of Perrume, A. Hausdorf, 
London. 

20,812. Beir Crasp, H. M. Knight, London. 

20,813. Prope.iers for Vesssxs, D. 8. Dark, London. 

20,814. Srups for Cotiars, P. and H. Sanderson, 
London. 

20,815. Corn-RELEASED Macuings, E. T. Middlemiss, 
London. 

20,816. Rotary Motors, W. T. Waters, London. 

20,817. Rerrgicerators, R. J. A. Hankow, London. 

20,818. Comn-rrEED Macuings, J. Fotheringham, 
London. 

20,819. Sarety AuToGRaPH Macuinet, J. Wilkinson, 
London. 

20,820. Device for [NHauinG, &c., O. J. J. Witt, 


on. 
20,821. Reriector for Evecrric Lamps, V. Fabris, 
ndon, 

20,822. ComBrnation Toot, A. J. Boult.—(N. 4. H. A. 
Spiering, China.) 
20,823. Stockines, T. 
Langdale, London. 

20,824, Ececrric Barrerigs, W. Grimes, London. 

20,825. Pczzie Boxes, A. W. Eastlake and W. Sutton, 
London. 

20,826. Posr-carps, A. J. Boult.—(Z. Braun, Germany.) 

20,827. PuarmaceuticaL Supsrances, H. E. Newton. 

{The Farbenjabriken vormals F. Bayer and Co., 

Germany.) 

20,828. PRimary Evecrric Batrerigs, W. Rowbotham, 
London, 

20,829. Packrye for Steam Enoines, A. J. Marquand, 
London. 

20,830. PortaBte Szat, W. P. Thompson.—(4. 
Andrassy, Austria ) 

20,831. Suarrs of Venicies, C. Boese, Liverpool. 

28,832. MATERIALS for ConFECTIONERY, H. J. J. Langla, 
London. 

20,833. ARmMouR, M. Clayton, London. 

20,834, Drivinc Gear, H. Levetus and W. Rowbotham, 
London. 

20,835. InscLaTine Conpuits, A. J. P. Whitaker and 
F. G. Treharne, London. 

20,836. Lirrs, C. W. Thompson, London. 

20,837. Connzctinc Metat Tusss, &c., J. H. Plant, 
Dudley. 


and J. Jones and H. and A. 


ron 


5th November, 1895. 
20,838. FasTENING FLEXIBLE CorRipors, G. Wilson, 
ndon, 
20,839. PrRopELLeR, W. Wills, Bath. 
20.840. Water Tarps and Vatves, O. H. Steed, jun., 
Handsworth. 
20,841. Gas Pressure Governor, A. and P. Thomas, 


Cowes. 
20,842. Rest for the DispLay of Boots, W. Potter, 
ndaon. 
20,843. Batreriges, C. P. Shrewsbury, F. L. Marshall, 
and J. L. Dobell, London. 
20,844. Twine Cutter, R. C. Thompson and J. B. 
Russell, London. 
20,845. Gzarrno, W. H. Story and W. Henderson, 
ndon. 
20,846. Bcors, E. Bronsdon, London. 
gy gage eee of Force, H. Williamson, South 
e 


20,848. SzparaTinc Parts of Cycies, C. Creyke, 
mdon. 
20,849. Hay Turner, G. R. Downer, Chichester. 
20,850. EMBARKING on FLoatine VESsELs, J. I. Thorny- 
croft, London. 
20,851. Letrer-Boxes, T. Weir, Dublin. 
20,852. VENTILATORS, A. Brown and H. C. Pruce, 


irm: am. 

20,853. Securinae Cover CatcHes, W. K. White, 
inburgh. 

20,854. Spoke Curtinc Macuings, J. W. Law, 


ccripgton. 
20,855. Weapon of Derence, F. Garrett, Birmingham. 
20,855. Trivers and Fire Guarps, J. H. Stone, Bir- 


ming 
20,857. VaryING THROW Pepat Cranks, C. Hunt, Bir- 


mingham. 

20,858. Boxes Mave of Carpsoarp, J. E. Thornton, 
Altrincham. 

20,859. ConnecTinc LicHT Tuses, R. Harrington, 


udley. 

20,860. Merattic Heap Crinoie, P. F. Bulkeley, 
Sunderland. 

20,861. Runnine Seat Furniture for Carts, J. Hardie, 
Kilma k 


rnock. 
20,862. — INK in Quitt Pens, B. J. Maloney, 


Edinburg! 
Snips’ Water-ciosets, J. Shanks, jun., 

Glasgow: 

20,864. WIRE-STRAINING MecuanismM for Fences, J. 
Weir, Glasgow. 

20,865. CarRiaces, G. Johnston, Glasgow. 

20,866. CoupLines, H. Duncan, Glasgow. 

20,867. Drivinc Gear, P. Frodsham and C. E. Bell, 
Manchester. 

20,868. Turnpines, H. A. Mavor, Glasgow. 

20,869. TurBings, H. A. Mavor, Glasgow. 

20,870. Pennoiper, J. Darling, Glasgow. 

20,871. LerrerR Receiver, A. h. Gold and W. A. Bruff, 
Birmingham. 

20,872. Cover for CycLe Bearinos, A. J. and H. 
Bailey, Birmingham. 

20,873. CaurNs, 8S. Barrett, Keighley. 

20,874. SECURING ATTACHMENTS for ARTICLE?, T. F. 
Braime, Leeds. 

20,875. Batt Maker, I. Roberts and 8. Jenkins, 
Haverfordwest. 

20,876. Mirrors, E. E. F. d’Albe, Dublin. 

20,877. Cooxine Urensits, G. Warnkes, Glasgow. 

20,878. SecuriInc AppREs:s Carps, W. J. Thompson, 
Glasgow. 
20,879. Szwinc Macuinery, G. H. Colley and the 
Weeks Colley Manufacturing Company, London. 
20,880. Exciupine Dravcut, J.de L. Cohen and H. A. 
Dell, London. 

20,881. Hoop, J. Johnson, London. 

20,882. LLAPS'BLE Foipinc Box, F. J. Page, 
Norwich. . 

20,883. ELecrric Systems, P. M. Justice.—(W. H. 
Nixon, United States.) 

20,884. Moutpine Borrie Necks, W. H. Watts, H. Y. 
Everest, and J. Creasy, London. 

20,885. ScruBBInc Huis, E. H. Upham and H. 
Osborne, Berlin. 

20,886. BorLers, J. Bonner, C. W. Mott, and H. Her- 
mansen, London. 

20,887. Snow Carps, O. Vogler and R. Vogler, 
London. 

20,888. Driving Gear of VeELociPEDE3, &c., A. Day, 
London. 

20,889. Aspestos Fugen for Gas Fires, E. Harrison, 
London. 

20,890. Bett Sairtinc MecuanuM, G. A. Smith, 

mdon 

20,891. INstrRumEeNT for CastTRaTION, W. J. Gregory, 
London. 

20.892. Fireproor WALLS or Partitions, J. A. Thom- 
linson, London. 

20,898. Lamp for Warmine the Bopy, 8, 8, Bromhead, 


London, 
20,894, Pipes, W. W. Slee, London, 





20,895. Nestinc Barrets, R. A. Townsend and W. 
Yates, London. 
Gear, G. 0. Topp and N. 8. Parker, 


20,896. Drivine 
London. 
20,897. Preparation for Disinrectine, A, H. Barley, 
mdon. 
20,898. Dryinc Grats, B. W. Valentin and W. D. 
Rock, London. 
— Brakes for Carts, &c., T. W. W. Roberts, 
mdon, 
20,900. Fire-Bricks, W. Turton, Reading. 
20,901. Take-up Devices for Looms, A. ;L, Skinner, 
London. 
20,902. Not-Locks, W. A. Bode, London. 
20,903. MzpicrnaL Puiasteas, G. J. Seabury, London. 
20,904. ConrRoLLine ELEectric Motors, J. Devonshire. 
—(W. B. Potter, United States.) 
20,905. ELECTRICALLY-DRIVEN MACHINERY, E. N. Bray, 


London. 
20,906. Means for Catcuine SMALL Birps, W. Fullard, 
ndon, 
20,907. Latae Carrisrs, W. Platts, London. 
20,908. Mattinc and Dryina Graltn, &c., J. Sleeman, 
London. 
20,909. Fotpine Newsparers, H. E. Newton.—(2. 
Hoe, United States.) 
20,910. ATracnMENTs for Suirts, P. A. Newton.—({M. 
P. C. Hooper, United Stutes.) 
20,911. MecHANIsM for WIRE-NETTING MACHINES, P, A. 
Newton.—(I¥. Orr, United States.) 
20,912. Daivine Puuieys for Vevocrpgspes, B. Ljung- 
strém, London. 
20,913. Drivinc Ropgs for Cycies, B. Ljungstrém, 
mdon. 
20,914. Morork Veuicites, A. J. Boult.—(la Société 
Fran: aise des Cycles Gladiator, France.) 
20,915. Kwittine Macuoxes, W. Spiers and T. 8. 
Grieve, London. 
20,916. Frames of Cycies, W. F. Palme~, London. 
20,917. Form of Execrric CanDLE Firtine, E. Bul- 
strode, London. 
20,918. Castors, W. 8. Gun, London. 
20,919. ADJUSTABLE Backs for Cuatrs, A. Mauchain, 
London. 
20,920. Vatves, J. E. Hopkinson and R. Underhill, 
ndon. 
20,921. Matcues, W. P. Thompson.—(%. Wirth, Ger- 
many.) 
20,922. Cootine Macuines, W. P. Thompson.—(4. 7. 
Ballantine, United States ) 
20,923. ANNUNCIATORS, P. Thompson.—{H. B. 
Higgins, United States.) 
20,924. ANNUNCIATORS, W. P. Thompson.—(H. 3B. 
Higgins, United States.) 
= Pocket Erecrric Lamps, E. Burnet, Liver- 


pool. 
20,926. Brock Systems for Execrric Raitways, R. 
Belfield, London. 
20,927. Srretcutine Boots, E. J. Leighton and G. E 
Belcher, Liverpool. 
20,928. Feepinc of Carsons, J. Jeffryes and J. Lea, 
London. 
20,929. PREVENTING CoLLisions at Sea, U. Prusse, 
ndon. 
gaa Fenpers for Tramcars, A. E. Hughes, 
don. 
20,931. Hypro Exrractors, T. Cudlipp, London. 
20,932. Fasranines for Corsets, &c., J. S. Martin, 


ndon. 

20,983. Apparatus for DiscHarGinc Liquips, X. 
Reischbick, London. 

20,934. A VenTiLaTor for Nose Baas, M. L. Burge, 
London. 

20,935. Braces or Suspenpers, E. F. Merwin, London. 

£0,936. TreapLE Power Veuicies, C. A. 8. di B. 
Savorgnan, London. 

20,937. Cycizs, P. R. J. Willis.—(W. D. Lany, Canada.) 

20,988. A New Howper for Music, &c, J. Hayes, 
London. 

20,939. UNDERGARMENTs, G. Goddin, London. 

20,940. TELEGRAPHS, J. Y. Johnson.—(J. E. Woodbridge, 
United States ) 

20,941. Nirroro.ugenr, A. G. Green and H. Benfey, 


mdon. 
20,942. Pockets of BituiaARD TaBLes, H. W. Toms, 


mdon. 

20,943. Sarrey Cyciinc Sxirt, 8. M. Clapham, 
London. 

20,944. Manvuracture of Lasts for Boots, J. T. Day, 


mdon. 
20,945, Can- FILLING Macuines, D. Young.—( W. B. Page, 
Onited States ) 
20,946. Rorary Take-urs for Sawinc Macurngs, J. 
Tripp, London. 
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20,947. Fastenine for Preumatic Tires, A. 8. Morri- 
son, London. 
— — for Preservinc Cicars, 8. B. Bravery, 
5 . 
20,949. Nutmec Graters, H. Shaw.—(4. M. F. 
Thatcher, United States.) 
20,950. BicycLe Tire Protector, R. Pritt, Lancaster. 
20,951. PLoveus, A. J. Rose, Derby. 
20,952. BotrLe Stopper, &c., J. Ledbrook and C, L. 
ins, Birmingham. 
20,953. Process of Temperine Steet, G. Parks, Bir- 


ngham. 
20,954. CycLe Foot-rests, E. W. Duffill, Birmingham. 
20,955. Frame Pirates, T. White and E. T. Corbitt, 
erham. 
20,956. Detective Envetops, J. Durrant, London. 
20,957. VeLocrpepes, W. Bown, Ltd., and G. E. Aston, 
rmingham. 
20,958. Fastener for Buttons, &c., E. F, Stockwell, 


udno, 
20,959. VaLve and Cap for Pseumatic Tires, R. Black- 
lock, Sunderland. 
20,960. THREAD Ree for HoLpinc a NEEDLE, J. Moore, 
Liverpool. 
20,961. VeLocipepes, A. Benn, Bradford. 
20,962. ImpLemENT for Pickine Fruit, J.and G. Morgan, 
‘anchester. “ 
20,968. TRamcars, A. B. Brown, Glasgow. 
20,964. Gas ConpEnseRs, T, G. Marsh, T. Thorp, and 
T. O. Paterson, Manchester. 
20,965. Bzarincs, E. C, B. Saxby and F. 8. Willoughby, 
anchester. 
20,966. CarpBOARD Boxgs, H. and A. H. Stevenson, 
anchester. 
20,967. Rinc Dovusiinc Frames, G. N., R, and W. 
itott, Manchester. 
— Spring Hooks, H. Turner and A. Moss, 


20,969. DeTacHaBLe Covers for Air Tires, W. T. 
hillips, Newport, Mon. 

20,970. StEEves of Lapigs’ Jackets, H. M. Johnson, 
Liverpool. 

20,971. DousLe TorLeT Mirror, W. Hampel, Brussels. 

20,972. Drivinc Gear for Cycies, C. B. Lawson, 
Glasgow. 

wg a for Sawine Stonez, G. F. Thomson, 

vi . 

20,974. SupsTiTuTe for Enpiess Cuarns, H. William- 
son, London. 

20,975. Horsetiss CaRRiaGEs and Motors, G. Rose, 
Glasgow. 

20,976. AMBULANCE CARRIAGES, J. F. Keim and J. 
Kahl, London. 

20,977. Screw Cuttine Dies, W. B. Lake, London. 

20,978. BREAD-MAKING, R. L. Clarke, London. 

20,979. Massace Appiiances, J. Burniston, London. 

20,980. InpicaTInc Steam TEMPERATURES, W. Ripper, 
Sheffield. 

20,981. Barrets, Casks, and the like, J. L. Hopwood, 
London. 

20,982, Cicak and Cigarette Tops, C. E. Hoefling, 

London. 

20,983. Borers, P. M. Justice.—(The Richardsen and 

Schroeder Patent Smoke Consuming, Fuel Economising, 

and Steam Boiler Company, Australia.) 

20,984. Lamps for CycLes and VeHicLes, W. Hewitt, 





London. 








20,985. APPARATUS for Mixina Gaszs, &c., O, Franz, 


mdon. 
20,986, CoLLectinc Brusses for DynaMo ELEcTRICAL 
a J. Lenderyon, jun., and J. Williams, 
jun., London. 
20,987. Driving Rotary Hair Brusues, A. Steer, 


20,088, Susrenvers, F. Kessell and G. R. Phipps, 
20,989, , =e Cans, E. Kutzner and A, Urban, 
20,990. ‘puame Seats and Tastes, H. A. A. Thorn, 
20,991. Fasrextnes for Steves, Currs, &c., G, Goring, 


mdon. 
20,992. Device for Venetian Burnps, O. F. Fielding, 
mdon. 
20,9938. UMBRELLA Frames, G. J. Jaccard, London. 
20,994. Spurs, G. L. Merkle, London. : 
20,995. Woop Workine Macainery, W. Tickle, Liver- 
1 


20/996, Drawine Pins, H, Williams, Liverpool. 
20,997. Brewine, 8S. Kuhlmann, London. 

20,998. Formine Cakes, W. H. Stead, Liverpool. 
20,999. Woop Screws, H. E. Hunt, Liverpool. 

a Gymnastic APPARATUS, ,G. Gossweiles, Liver- 


pool. 

21,001. Knertinc Macuines, J. H. Woodward and F, 
Shaw, London. 

21,002. Fenpgrs, T. Bass, London. 

21,003. Caain Gearina, E. W. Timmis, London. 

21,004. Raitway Si@NALLING, |. A. Timmis, London, 

21,005. Timx-pirce, C. L. Weidemaun, London. 

21,006. FiusHine Apparatus, A. J. Boult.—(7. Thack- 
ray and A, Linard, Australia.) 

21,007. EARTHENWARE CLOoseT Pans, &c., A. Ball, 

ndon. 

21,008. Boots, A. D. Lord, London. 

21,009. Knitrina Maciines, P, Persson, London. 

21,010. Trees, A. A. Crozier, London. 

21,011. Levee Oar, J. 8. Hainsworth, London. 

21,012. Boxine Guioves, J. J Eckert, Kent, 

21,013. Construction of Froatina Batus, A. T. 
Hornby, London. 

21,014. Socks for Boots, J. F. Hops, London. 

21,015. Speakine Tuses, C. G. M. Reichel, London. 

21,016. Pork Sausacgs, R. Myerscough, London. 

21,017, Pipes Usep for Smoxinc, H. Sanford-Burton, 

mdon. 

21,018. ENveLopgs, A. E. Haserick, London. 

21,019. Osstruction Removers, H. Winklemann and 
E. m, London. 

21,020. Furnaces, J. W. F. Sole, London. 

21,021, Lapres’ Dresses, J. L. Davidson, London. 

21,022. Firrines for Stamp Mis, &., W. Fogg, 
London, 

21,023, Feep-waTer Fitters, E, W. Killey, London. 

21,024. The Burren Foorsaut Stup, W. Craven, 


mdon. 
21,025. Borriine Stitt or Gasgous Liquips, £. Sloper, 
ndon. 


7th November, 1895. 


21,026. Construction of Matcu Boxes, G. W. Hawker, 
Birmingham. 

21,027, AppLiaNces for Heatina Foop, P. Roberts, 
London. 

21,028. Arrixinc Postace Stamps, P. J. Paynter, 
London. 

21,029. Bittiarp Cus Tips, A. Harris, London. 

21,030. Haryess Sappigs, F. Sewell, London. 

21,031. Repucinc Vrsration in Cycies, &c., A. Black, 
Glasgow. 

21,032, Biugacuinc and Dyeinc Woot, W.{Hepworth- 
Collins, Bolton. 

21,033. Back Stay for VenicLe Seat Boarps, E. Hewer, 
Eastleigh. 

21,034. Case for Frrina Cray ,|Goops, W. Christie, 
Glasgow. 

21,035. The Hearn Ventitator, C. M. Hocking, 
London. 

21,036. Screw WRENCH, Wynn,’,Timmins, and Co., 
Birmingham. 

21,037. Hats or other Heap Gear, F. G. Waddington, 
Leicester. 

21,038. Cycte Sappies or Seats, J. L. Pullmann, 
Glasgow. 

21,039. Crane Brake, J. 8. Williams and W. Lewis, 
Blaenau Festiniog, N. Wales. 

21,040. Typewritinc Macurnes, J. L. Cantelo, Liver- 


1. 

oroai. Detacuine Castors from BerpsTeaps, J. A. 
Crane, Handsworth. 

21,042. Protectors, J. Aylward, Coventry. 

21,043. Manctinc Macuings, W. Robertson and J. G. 
Orchar, Glasgow. 

21,044. Couptines for Wire, E. H. Seddon, Man- 
chester. 

21,045. ConTroLiine Exvectric Switcues, J. Browett 
and H. A. Hend Manchest 





21,046. Cam Saarrs for RevoLvinc HEAD GRAVITATION 
Stamps, J. B. King and F. R. Pool, Stonehouse, 
Devon. 

21,047. Comptvep BrusH, Rake, Hor, and Hanpies, 
P. Lucas, Portsmouth. 

21,048. Dossy, &c., Mecuanisms for Looms, R. L. 
Hattersley and 8. Jackson, Bradford. 

ee of Harness for Horses, J. Clough, 
B 


‘ord. 

21,050. PREPARATION of HypRosULPHIDE of Sopium by 
Exectric Current, L. Marchlewski and M. Hertz, 
Manchester. P 

21,051. Vatves for Pneumatic Tires, T. Knowles, 
Manchester. 

21,052. Pseumatic Back Rest, J. J. Green, Man- 
chester. 

21,058. Topacco Pirgs, F. A. Walton, Birmingham. 

21,054. Locxine Nuts on Screws,'J. A. Hay, Kedcliffe- 
on-Trent. 

21,055, AtracHina Castors to METALLIC BrpsTEApe, 
T. Kendrick, Birmingham. 

21,056. Sprvwine of TexTILEe Fisres, R. Todd and J. A. 
Stott, chester. 

21,057. Hoprer Oars, J. Johnson.—(S. Fader, Canada.) 

21,058, Fire or Kitcuen Ranaes, J. T. Tomkinson, 


Roc le. 
21,059. Evyetet-Makinc Macaines, 8. Carter, Roch- 


e. 

21,060. An Arm Heatina Apparatus, W. Schultze, 
Glasgow. 

supe Covrpter for Locomotives, &c, D. Jolly, 
Edinburgh, 








SELECTED AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gasette. 


545,923. Suir Creanina Apparatus, E. T. Thomas, 
New York, N.Y.—Filed January 3rd. 1895. . 

Claim.—(1) In a ship cleaning device, the supporting 
frame A provided with adrum C’ to support the motor 
cable C2 and the motor I operating a cleaning device, 
in combination with the drum D for sup orting the 
conducting wires F and F’, trolley wires E and LW’, as 
and for the purpose described. (2) In a ship cleaning 
device the supporting frame A provided with the 


[545923] 
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mentation 


drum C’ to support the motor cable C*, and the motor 
I for driving the Ho mesa brush K having an 
anjustable head K8 supported by the Sy Rar . 











the es wires 
E’, as and for the purpose de- 


com with # 
trolley wires E and 








scribed, (8) In acleaning device thesu: i 

A provided with the drum C' to support the jae 
cable C2, and the motor I for operating a cleaning. * 
device, in combination with the’ conducting wires fits 
and F’ as and for the purpose described. 


545,363. Reveasina\VaLve Gear ror Gas on Ou 
Moror Enoines H. P. Holt, London,® Englund, 

ont Aprit 20th, 1895. is ‘ 
aim.—In a gas or oil motor engine in 

with the valve countershaft, a = pg = 

working the exhaust and gas supply valves and the 

















— 
ignition apparatus, loose upon the shaft. and having 
rojec' tooth, arranged to meet either face of 3 
driving segment fixed on the shaft, substat.tially as 
and for the purpose tet forth. 7 
545,125, Vaporiser ror Gas-motors, BW. Gy ist, 
Philadelphia, Pa. Filed June 17th, 1895, 
Claim.—-A device for vaporising volatile liquids, 
comprising an outer casing, « foraminous cone within 





the casing and a liquid supply above said cone, in 
combination with an air supply below the cone. 


545,759. Suears, H. Aiken, Pittsburg, Pa, — Filed 
January 10th, 1894. 

Claim.—Metal shears, baving a frame with upright 
bolts connecting the entablature with the base, a verti- 
cally acting motor comprising a cylinder and plunger, 
a knife fixed in the plane of said bolts to the middle 
part of the end of the moving part of the motor, an 


[545,759] 











anvil block forming part of said frame and termi- 
nating at a middle point at the plane of the knives, 
and affording a laterally open gap under the rear part 
of the motor which overhangs said gap, and a station- 
ary knife fixed to the anvil block, substantially as 
described. 


545,937, Process or AND APPARATUS FOR MANUFAC- 
TURING [aON AND STEEL, 7. S. Blair, jun, Alleg- 
heny, Pa.—Filed April 23rd, 1892 

Claim.—(1) The process of producing ingots of steel 
direct from the oxide of iron by pouring the oxide 
in a fluid state into a mould and there dissociating the 
oxygen from the iron by subjecting the fluid mass 
to a blast of reducing gas introduced thereinto, 
causing the incorporation of carbon into the metal, 
by subjecting it to contact with solid carbonaceous 
matter, and permitting the metal to solidify in the 
mould substantially as and for the purposes described. 

(2) The process of producing ingots of wrought iron 


alla 4 




















or of steel direct from the oxide of iron by pouring 
the oxide in a fluid state into the ingot mould and there 
dissocating the oxygen from the iron by subjecting it 
to a blast of mingled reducing gas and pulverised car- 
bonaceous matter and permitting the metal to solidify 
in the mould, substantially as and for the purpose 
escri| (3) In —a for the reduction of 
metallic oxide, the combination of a mould adapted to 
receive the molten oxide, a pipe adapted to discharge 
reducing gas thereinto, and a removable extension, 
exten upwardly from the mould, and adapted to 
it ebulition without waste of metal, substan- 
ly as described. 























Nov. 22, 1895. 


THE ENGINEER. 


495 








— 
——" 


AMERICAN SELF-PROPELLED CARRIAGES. 


Mucuantcat traction has already largely replaced horse 
traction on tramways, and now bids fair to get a footing 
on streets and highways. The offer announced some 
months ago by the Times-Herald newspaper of Chicago 
of prizes amounting to £1000 for successful ‘‘ horseless 
carriages ” or “ motor vehicles,” to be awarded upon the 
results of a competitive test, has resulted in a very large 
number of entries for the competition. It was at first 
thought by many persons that there would be but few 
entries, and that these would be mainly impracticable ; 
but the actual entries—while, of course, including many 
untried and more or less unpromising machines—have 
brought to light the fact that there has already been 
a number of carriages of this description built, and 
that many trustworthy firms—carriage builders, bicycle 
puilders, engine builders, &c.—have turned their atten- 
tion in this direction. The competitive test was to have 
taken place on November 2nd, but in consequence of the 
large number of applications for an extension of time in 
order to complete the machines, the test has been post- 
poned until November 28th. In the meantime we give 
some particulars of the coming contest. 

The prizes were announced as being offered from a 
desire to promote, encourage, and stimulate the inven- 
tion, development, perfection, and genera! adoption of 
motor vehicles—or ‘‘ motocycles,” as the T'imes-Herald 
styles them—and the prizes are as follows:—First 
prize, £400 and a gold medal (this is open to home and 
foreign competitors); second prize, £300 (it is stipulated 
that if the first prize is awarded to a foreign competitor 
this prize shall be awarded to the most successful Ameri- 
can competitor); third prize, £200; and fourth prize, 
£100 (both of these being open to home and foreign com- 
petitors). It is pointed out that speed is by no means 
the only requisite, and the judging will be made upon the 
following points :—(1) General utility, ease of control, 
and adaptability to the service which may be demanded 
of such a vehicle; (2) speed; (3) cost, including the con- 
struction of the motor and its connecting mechanism, 
and the probable annual repairs; (4) economy of opera- 
tion, taking into consideration the average cost per mile 
of the power required at the various speeds which may 
be pa ae (5) general appearance and excellence of 
design of the carriage itself. ‘The judges are as follows :— 
General Merritt, U.S. Army, chief of the Department of 
Missouri; Professor John P. Barrett, City Electrician of 
Chicago; and Mr. Henry Timken, President of the 
National Carriage Builders’ Association. With these 
gentlemen will act Colonel M. I. Ludington, Leland L. 
Summers, and C. P. Kimball, respectively, as coadjutors. 

The length of the route for the competitive run is 
between 91 and 92 miles, and the route includes several 
sharp turns and some awkward grades in approaching 
small country bridges. In the main the route is level, 
and over a fairly good road; but there are some bad 
stretches of sandy road, and other stretches whilst good 
in dry weather, will be exceedingly muddy if there is much 
rain. On the whole, the paved streets, the excellent 
roads ioe the parks, and the somewhat rough country 
roads should give a pretty good test of the capabilities of 
the carriages. The starting point will be in the city, and 
the route then extends north to Waukegan, where the 
carriages will turn and proceed south by another set of 
roads to Chicago. Guide-posts will be erected and men 
stationed at cross roads, and lights will be hung on the 
guide-posts after dark, a red light calling the attention to 
the guide, and a white light on the arm indicating the 
road to be taken. The following are the rules governing 
the competition, and these are of interest in connection 
with possible future tests, as the day of the horseless 
carriage seems to have been fairly begun :— 

1, The contest or race will be international in character, and any 
vehicle complying with the conditions may compete. The vehicles 
shall have three or more running wheels, and shall derive their 
motive power from within themselves, No vehicle will be admitted 
to the competition which depends in any way upon muscular exer- 
tion except for the purpose of guidance, 

2, The vehicles shall be capable of carrying at least two persons, 
one of whom shall be an umpire selected by the judges, the other 
or others may be the representatives of the owner of the vehicle. 
An umpire must accompany each vehicle over the route. 

3. The route will be from the Midway Plaisance, Chicago, vid 
Jefferson Park and Half Day to Waukegan, and from Waukegan 
south through through Winnetka to Lincola Park, following the 
official course outlined in detail by maps which will be furnished 
to each contestant. Jefferson Pars, Half Day, Waukegan, and 
Winnetka are relay places, at which motive power may bs re- 
p'enished, 

4, Taere will be placed at each relay point a timekeeper, 
who will report the time of arrival and departure, but stoppage at 
relay stations will be optional with contestants, and no allowance 
will be made for delays in replenishing. 

5. It is expected that each contestant will make his own arrange- 
ments for replenishing motive power or taking advantage of the 
relay facilities, The umpires will be furnished with a correct 
statement of supplies furnished at the starting point, at each relay 
point, and where possible of the amounts remaining after comple- 
tion of course, 

6. Vehicles will assemble at the junction of the Midway Piais- 
ance and Jackson Park at 7.30 a.m., and take such positions as 
may be assigned them by the jadges, 

7. Each vehicle entered shall carry a card conspicuously dis- 
played, this consisting of a white card 12in. square provided with 
a black lette: 6in. long. Exch contestant shall be designated by 
number. The numbers and order of starting shall be designated 
by the judges, 

8. The starting point will be the Midway Plaisance and Jackson 
Park, from which point the vehicles will proceed through Wash- 
ington Park and the route outlined to the corner of Halsted-street 
and Garfield Boulevard. Up to this point the carriages will move 
along without attempting to pass each other, maintaining the 
order in which they started, and endeavouring as nearly as - 
sible to keep the same distance apart as at the time of starting. 
No trial of speed will be permitted between the limits of the park 
and Halsted-street. At this latter point they will halt, and be 
started by signal from the jadges. 

9, Contestants may change conductors at such points as the 
may desire. The umpire appointed by the judges will remain wit 
the vehicle until it finishes the contest, either by completion of the 
course or by withdrawal. 

10, Each vehicle shall be provided with three lights, These 
should bs of any of the standard carriage or bicycle pattern ; two 











lights shall be placed in front of the vehicle and one red light in 
the rear, These lamps sball be a not later than 5 p.m. 

11, Each vehicle shall be provided with a trumpet, foghorn, or 
other signal capable of sounding a warning signal of approach, 

12. When two vehicles going in the same direction and at 
different rates of speed find themselves in proximity, the slower 
one must keep to the right and leave half of the road available. 
Any vehicle attempting to prevent by manceuvre the passage of 
any other vehicle will be disqualified. The umpire on the vehicle 
will be expected to enforce this condition. 

13. The ordinary rules of the road must be observed by all 
vehicles, and in ting ordinary vehicles it is expected that care 
will be exercised to ensure proper safety to the ordinary transients, | 

14. Any civil or penal responsibilities must rest entirely with | 
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and direction posts have been placed to aid the conductors of 
vehicles, The conductor of the vehicle will be responsible for not 
following the route, and no claims will be allowed on account of 
delays or inconveniences experienced on account of mistaking the 
route. Conductors will be expected to familiarise themselves in 
advance, and thus avoid any trouble from these causes. 

28. A time limit of thirteen hours will be set. Any vehicle 
failing to cover the route in thirteen hours, corrected time, 
will be disqualified. In computing the corrected time from the 
time of starting and of finishing, the reports of the umpires 
will be taken as to legitimate delays experienced upon the 
route, 

29, Unavoidable obstacles, such as railway trains at road cross- 
ings and other unusual obstructions in the roads, will constitute 

the only grounds for an 
allowance of time by the 





jadges. 
30. Delays experienced 
from imperfection of 


mechanism, breakdowns, 
difficulties in starting, or 
similar causes, will not 
constitute grounds for 
time allowances. 

31. Any repairs which 
may be required along 
the road must be executed 
by the occupants of the 
vehicle. Outside assist- 
ance will not be allowed, 
the umpires excepted, 
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32. Any infraction of 
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TESTING APPARATUS FOR MOTOR CYCLES 


the contestants who incur them. 
assume no responsibility of any nature whatsoever 


15. If several vehicles arrive together, or successively in front 


of an obstacle which necessitates the stoppage of the first vehicle, 
the other vehicles must stop in their order without attempting to 
pass each other till a distance beyond the obstacle of one Lantos 
yards has been covered. 

16, The umpire of the first vehicle to reach the obstacle shall 
have the ruling power. 

17. The umpire of each vehicle will take the time of arrival at 
an obstruction and the time of its removal. This timo shall be 
reported to the judges, 


The judges, umpires, or referees | 





A these rules may disqualify 
a vehicle, at the option of 
the judges. The judges 
also reserve the right to 
modify or amend these rules. 

The apparatus for testing the power of the machines 
was designed and built by Mr. Lundie and Mr. Summers, 
two Chicago engineers, and is based on the locomotive 
testing plant installed at Purdue University. A diagram 
of this apparatus is given herewith, and it will be seen 


| that the driving wheels of the carriage rest on a friction 


drum, which is revolved by the driving wheels, and is 
connected to a friction dynamometer. The drawbar pull 
or tractive power is also registered, and two speed indi- 




















THE DURYEA MOTOR CARRIAGE AT CHICAGO 


18, Ia no case may two vehicles move along abreast of each 
other in a trial of speed. A vehicle wishing to maintain its 
position must do so before proximity necessitates the surrender of 
right of way as per Article 12, 

19, Ths awards will be made upon the condition of, first, utility, 
adaptability, excellence of des'gn, cost and economy of operation. 
Second, speed. 

20. No vehicle will be admitted to the competition unless the 


safety of occupants, spectators, and users of the public highways | 


be ensured. 

21. The jadges reserve the right at their discretion to debar 
any vehicle which may contain elements either of danger, or, from 
its construction, an evidence of weakness or general imprac- 
ticability. 

22, For the purpose of debarring any vehicle which may in the 
opinion of the judges contain elements sufficient for its rejection 
preliminary trials will be held. All contestants must present their 
vehicles for examination in test as specified. 

23. A detailed examination of the vehicle and its mechanism 
will be made by the judges and such experts as they may select. 
Tests will be made to determine the economy, efficiency, &c., of 
the vehicles, and it is expected that owners of the vehicles will 
coffer every facility to the jadges for this purpore. 

24. Any vehicle which has taken part in the recent competitions 
held abroad will be allowed to compete in the contest ; provided, 


however, that it shall be optional with the judges as to whether | 


detailed tests upon these vehicles are to be made, 

25. Inasmuch as the preliminary trials may not involve the 
detailed tests of efficiency and economy which would be an im- 
portant criterion of merit ; it is understood that any vehicle which 
shall compete in the contest shall be placed at the disposal of the 
judges for subsequent tests, should they desire it. 

26. The subsequent tests of vehicles may be over such route and 
at such times as the judges may designate. 

27. Every effort has been made by the judges to define the route, 








cators—one driven from the motor axle, and the other 
from the friction drum axle—will enable the virtual speed 
to be accurately determined. 

















THE MUELLER MOTOR CARRIAGE 


There were about 90 entries for the competition as set 
for November 2nd, but comparatively few were ready by 
that date. The judges, however, stated in announcing 
the postponement that most of the competitors who were 
not ready had asked only for a week or two more, so that 
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thereseems to be nogood reason why a satisfactory number 
of carriages should not take part in the competition on the 
later date. A majority of the carriages entered had 
petroleum or gasoline motors ; steam and electricity were 
also included, as well as some spring motors. Some of 
the carriages have been brought from abroad. The fol- 
lowing is a partial list of the original entries, with notes 
or the machines :— 


A, C, Ames: Two oscillating engines of 1-horse power, 
two persons. Weight, 300 1b. 

D. J. Ames: Phexton driven by gasoline engine geared to front 
axle. Rear axle driven by sprocket wheel and chain. 

A. B. Andrews: Springs driving a train of clockwork gearing. 

B, J. Arnold: Storage battery park carriage with two seats, 
four passengers, Steered from rear seat. 

H. H. Carpenter: Storage battery four-wheel carriage for two 

rsons, 
Pee. H. Barrows: Storage battery tricycle with sprocket wheel on 
axle of the large front wheel, and motor over the wheel. 

W. H. Daley: Double-acting rotary gasoline engine driving 
three-wheel carriage with 28in. wheels. 

Da La Vergne Company: Four-wheel trap for four passengers, 
driven by Hornsby-Akroyd oil engines of 4-horse power. 

O. F. Conklin: Electric tricycle weighing 47 lb., or 160 1b. with 
motor and batteries, 

G. Elrick: A four-wheel carriage for two persons, driven by a 
gasoline engine. 

R. W. Elston: A four-wheel carriage for four persons, driven by 
a gasoline engine of 4-hcrse power. 

T. R. Gawley: Pheton, with 6-horse power gas engine under 
rear seat, driving chain and sprocket wheel gearing. Weight 


¢? 





Carries 


C. H. Duryea: Buggy for two persons, weighing 700lb. and 
— by two 3-horse power gasoline engines, In use for some 
months, 

Cronholm and Stenwall: A four-wheel — with gasoline 
engine mounted on and driving front axle. Weight, 950 lb, 

C. Hartley : Two-seated carriage driven by a steam rotary engine. 
Weight 500 lb. or 700 tb. with motor. 

M. Hertel: A light four-wheel carriage for two persons, weighing 
220 Ib., and driven by a double-cylinder gasoline motor. 

J. W. Hall: A four-wheel = seating four persons, and 
driven by a gasoline engine. Weight, 700 lb. 

Hill and Commings: A four-wheel four-seat park carriage 
weighing 600 lb., and driven by a 6-horse power gasoline engine 
with two cylinders 4in. by 5in., and friction disc gearing. 

E. Haynes: A four-wheel Victoria for two persons, driven by a 
. ae = gasoline engine, Weight of carriage and machinery, 

Sey b, 

G. W. Lowis: A two-seated drag driven by a two-cylinder Lewis 
gas engine of 4-horse power, Total weight, 1350 lb. 

J. H. Moehn: A three-seated carriage driven by a triple-cylinder 
gasoline engine of 9-horse power. 

T. Kane: Two Victorias and two motor cycles, all fitted with 
2-horse power gasoline engines. 

M. B. Mills: A three-wheel dog cart driven by compressed air. 

Maginn Power Co.: A four-wheel two-seat carriage driven by a 
4-horse power gasoline engine with oscillating cylinders driving a 
sprocket wheel with chain gearing to the rear axle. 

W. A. Pierce: A steam tricycle with 2-horse power engine, 
weighing 360 lb, complete. 

A. J. Pierce: A sulky driven by a double-cylinder gasoline 
engine of 3-horse power. 

H. Mueller: A four-wheeled carriage, driven by a Benz 3-horse 
power gas engine, which runs constantly, the carriage being 
stopped or reversed by shifting the belt. 

Morris and Salom: A four-wheeled storage battery carriage, 
fitted with two 14-horse power Londell motors, and having 
batteries of 50 ampére hours capacity. 

O. E. Smith: A bicycle driven by spiral springs, claimed to 
ran fifteen miles with one winding. 

J. Shaver: A steam carriage using gasoline as fuel. 

H. Sturgas: A large break driven by electric motors and storage 
batteries. 

C. J. Schoeming: A park pbeton for four persons, mounted on 
four wheels, and driven by a double-cylinder oil engine, with 
crank in a horizontal plane, with friction gear connection to the 
axle. The weight is about 600 Ib. 

Sintz Gas Eogine Company: A carriage fitted with a 4-horse 
power gas engin3. 

Strong and Gibbons: An eight-seat carriage, weighing 8001b., 
and driven by a three-cylinder gas engine. 

J. E, Praul: A four-wheel racing carriage of bicycle style of 
constraction, driven by a gasoline rotary engine. 

F. Vanell: A steam rotary engine is mounted on the axle of the 
large wheels. 

Linkham Company: A delivery wagon driven by electricity. 

When the judges decided to postpone the date of the 
regular contest they also offered a special prize of £100 
for any competitors who cared to make a run on the 
original date. Only two carriages started for this run, 
both being gasoline carriages which have been run ex- 
tensively on highways by their owners. These carriages 
were entered and run by H. Mueller and C. E. Duryea, 
and their general appearance is shown by the accom- 
panying illustrations. The former carriage made the run 
of 92 miles in 94 hours—including stops, as noted below— 
and was awarded the prize, the Duryea carriage having 
met with an accident, which put it out of the race. 

The Duryea motor carriage is a four-wheel buggy, 
seating two persons, and has ball-bearings for the axles 
and rubber tires on the wheels. The front wheels are 
84in. and the rear wheels 38in. diameter, and the carriage 
weighs about 700 lb. It has been used by its builder and 
owner since the spring of 1895. In the body is placed an 
Otto type double-cylinder gasoline engine, having an 
automatic attachment which regulates the proportions of 
air and gasoline entering the cylinder, where the mixture 
is exploded by an electric spark. The engine is of 4-horse 
power, and drives a gearing having teeth of raw hide and 
iron and “ metalline”” bearings. The engine runs at a 
uniform speed, but a variable speed gearing gives the 
carriage a speed of three, six, or ten miles per hour. The 
weight of the engine and gearing is 120 lb. The gasoline 
tanks carry a supply sufficient for 150 miles’ run, and can 
be recharged in five minutes. A water jacket surrounds 
the motor. The front axletree is attached to the body of 
the wagon, and has forked ends, the jaws of which are 
vertical, and embrace the end of the wheel hub, which is 
secured by a vertical pin. Each wheel is thus hung inde- 
pendently, and rods from the pivoted hub connect with 
the vertical steering shaft. On the top of this shaft is a 
horizontal lever, the motion of which in a horizontal 
plane effects the steering, while its vertical motion effects 
the change in speed by throwing into action one or other 
of the gears. A friction drum brake is used. 

Soon after starting a sprocket chain on the Duryea 
carriage gave way, but repairs were effected in about 


In approaching a wagon, the driver of the carriage 
signalled the driver of the wagon to get out of the way, 
and turned to the side of the road. The wagon, however, 
turned out on the wrong side, and in order to avoid a 
collision, the carriage was turned sharply round and ran 
into the ditch, where it was partly upset, and one of the 
—— wrenched so badly that no further run could be 
made. 

The Mueller motor carriage is a four-wheel open car- 
riage, with two seats, carrying four persons sitting face 
to face. It is mounted on four wooden carriage wheels, 
which are fitted with solid rubber tires. It has been 
used somewhat extensively by its builder and owner. 
Under the rear part of the carriage is fitted a Benz gas 
engine of 3-horse power, consuming about one pint of 
gasoline per hour. The rear wheels are driven from 
the motor shaft by a chain-and-sprocket wheel on the 
carriage axle. The motor is run at a uniform speed, and 
is not reversible; but the gearing gives three or four 
variations of speed, and the carriage is stopped or backed 
by shifting the driving belt on to the idler or reverse 
pulley. The explosive mixture of gasoline and air is 
exploded in the cylinder by an electric spark. On a 
previous trial run this carriage made half a mile in 
2 min. 5 sec., and a mile in 5 min. 40 sec. 

In the long trip by which this carriage won the pre- 
liminary prize, no mishap occurred to the machinery 
itself, but delays in adjusting a tire, &c. &c., amounted 
to 46 minutes, making the actual running time 8 hours 
44 minutes for the 92 miles. The total time was 9 hours 
80 minutes, and the judges allowed 74 minutes for deten- 
tion at railway crossings, the official time being thus 
9 hours 22} minutes. The average speed was about 10 
miles per hour, while the maximum attained was about 
12 miles per hour. The carriage carried two persons. 
At the start the gasoline tank contained 4 gallons; at 
Waukegan 2 gallons were taken in, and 2 gallons more 
at Winnetka, the tank containing 2{ gallons at the close 
of the trip, so that the total consumption was 5} gallons, 
costing less than 4s. The record of the run is as follows :— 


Arrived, Loft. 
Caicago ... — os .. 913 a.m. 
Half Day ... 38} miles, no stop ... 12.53 p.m. ... 12 53 p.m. 
Wauk ... 174 miles .. 2.40pm. ... 247 p.m. 
Fort Sheridan 10} miles, nostop... 4.05pm... 4.05 p,m, 
Winnetka ... 9 miles .. 459 pm. ... 5.04 p.m, 
Chicago _... 16} miles 6.43pm... — 


The carriage was examined on its arrival by the judges 
and the engineers, the mechanism being closely inspected. 
The following is the substance of the official statement 
given out :— 


The number cf miles actually ran was ninety-two. The gross 
time taken by the Barz motor in travelling this distance was 
9 hours 30 min, The start was at 9.13 in the morning and the 
finish at 6 43 in the evening. In making the run the only delay 
allowed by the judges under the rales and conditions of the race 
was for stops at level crossings of railways, where trains might 
temporarily block the way. The Benz machine lost seven minutes 
through this cause. The judges, therefore, corrected the running 
time from 9 hours 30 min. to 9 hours 22} min. This will be the 
official record of the length of time occupied, showing an average 
speed of approximately ten miles an hour. 

Bat the machine lost other time than that at grade crossings, 
Its total loss of time was forty-six minutes, making its real running 
time for the entire distance 8 hours 44 min, The time losses are 





enumerated :— 
Time lost. 

By sparking machine . o. 2:00 
ee ee ee ee eee . 7:00 
Adjusting tire second time... .. .. .. . - 8:80 
By sparking machine .. .. .. «6 +. « ~ 3:99 
Taking water .. .. .. « 4:00 
By sparking machine .. .. os - 8:80 
Lost road by fault of bicycle guides. . - 4:00 
Taking supplies at Winnetka .. .. . 5:00 
Taking supplies at Waukegan .. 7:00 
Loss at grade crossings... .. .. - 7:30 

Total.. . 46:00 


Since the motors competing were all to be at the finishing point 
at 10.13 p.m, at the latest, thirteen hours after starting, nd the 
Benz motor is the only one to arrive within that time, and none 
other is now on the way, we decide that the priz3 of 500 dols, 
justly belongs to its owners, and it shall be so awarded, We made 
a careful examination of the Benz motor at the end of its journey. 
There was no perceptible heating of any of the bearings, The 
cylinder was not unduly heated. The water jacket was not steam- 
ing, and the last water which had been taken in was cool. The 
hard rubber tires were in first-class condition, barring the one 
which had simply been misplaced by an unavoidable accident, and 
which was restored to position without difficulty. The left-hand 
rear wheel was slightly sprung. We found no cutting of the 
bearings from dust or grit. Although the belts used in connection 
with the machinery showed dust deposit, this had no injurious 
effect upon them. In fact, we found the machine in very good 
condition, and it could have repeated the trip at once. It stood 
the test of the journey, with all of its hardships, in a magnificent 
manner, and we think it has jastly earned the priz», 








THE SWEDISH IRON AND STEEL INDUSTRIES 
IN 1894. 


From the official report just issued by the Iron-office 
of Sweden, we learn the following particulars of the 
Swedish iron and steel industries in 1894. Last year 
326 iron mines were being worked in eleven provinces or 
lin, from which 1,926,523 tons of magnetic ore were 
raised—the largest output ever shown in Sweden, and 
which is an advance on the preceding year of no less 
than 445,036 tons, or 80 per cent. The following table 
shows the annual output in 1890-94 :— 


Year. No.of mines, Tons. Increase percent, 
1890 ... 3890 ... 940,429... ~ 
eee 205... 848 
1892... 353... 1,291,983... 2 811 
1893... 341... 1,481,487... 147 
1894 ... 826 ... 1,926,523 ... 300 


The great increase in the output of iron ore in Sweden 
last year was principally due to the enormous advance in 
the production from the celebrated Gellivara Iron Mines, 
in Northern Sweden, whence 655,401 tons were raised, as 
against less than one-half the quantity in 1893—306,591 
tons. At the well-known Griingesberg Mines, in south 
central Sweden, there was also a large increase in output, 





tity of i brok 

quantity of iron ore broken out in the re i 
vinces, one-third, or 84°2 per cent, was so wl 
province of Nonbotten, where are situated the Gellivara 
Mines ; 20-4 per cent. in Kopparberg, 15-5 per cent, j 
Orebro, 10°9 per cent. in Vestmanland, and the remaining 
11 per cent. in other provinces. 7 

As regards the relative richness of the ironstone broken 
out in the various provinces, the report furnishes an in 
teresting table showing that Nonbotten’s lin ranks highest 
with 83:0 per cent., Sddermanland coming next with 
65°4 per cent., and Kopparberg following close upon it 
with 64°4 per cent. In other provinces the richnesg 
ranges from 33°4 per cent. up to 56°7 per cent, The 
average richness of the ironstone raised in the whole of 
Sweden is returned at 64°4 per cent.—i.c., 1,915,175 tong 
of screened iron ore from 2,973,024 tons of ironstone 
In 1893 the average richness was only 54 per cent., the 
advance being principally due to the increase of rich. 
ness of the Gellivara ironstone—viz., from 55 per cent 
in 1893 to 83 per cent. in 1894. Of the total quantity 
produced 1,644,328 tons, or 85°4 per cent., was magnetic 
ore, and 282,195 tons, or 14°6 per cent., bloodstone. The 
latter kind of ore only appears in four provinces. In 
1892-94 the production of bloodstone has been as fol- 
lows :—1892, 242,054 tons—18°7 per cent. of total ore 
production; 1893, 287,189 tons—19°4 per cent.; 1894 
282,195 tons—14°6 per cent. The number of hands en. 
gaged in the Swedish iron mines last year was 7562 
making an average yield of 255 tons of ore, as against 
7510 hands and 197 tons in 1893, and 6335 hands and 148 
tons five years ago. In addition to the magnetic ore, 
there was raised last year in Sweden 689 tons of lake and 
bog ores, as against 2275 tons in 1893. Twenty years 
ago the production of such ores was 10,553 tons. Thus 
the total output of all kinds of iron ore in Sweden last 
year reached 1,927,212 tons, as against 1,483,762 tons in 
1893. 

Coming to the Swedish pig iron industry in 1894, we 
learn that 126 works—145 blast furnaces—were in action 
and 50 idle. The total shifts of blasting—twenty-four 
hours—was 387,235, and the output 462,809 tons, of which 
6537 tons was ingot direct from the furnaces. In 1893 
the number of blast furnaces was 152, the shifts 37,276, 
and the production 453,421 tons, or an increase of 9388 
tons, or 2 per cent. The following table shows the 
production of pig iron and ingots direct in Sweden during 
the last quinquennial period :— 


increase, 

Year, Pig iron, Ingots. Total. Decrease, 

‘ons. Tons, er. cent, 
1890... ... ... 451,443 ... 4660 456,108 ~ 
1891... ... ... 486,680 .. 4233 490,913 + 7°6 
1892... ... ... 478,696 ... 6968 485,664 = 1°1 
1893... ... ... 447,862 ... 6059 453,421 — 6°6 
1894 . 456,272 ... 6537 462,809 + 2°1 


The greatest increase in production last year is shown by 
the following five provinces :—Kopparberg, 7901 tons; 
Vesternonland, 8737 tons; Vermland, 2612 tons; 
Orebro, 1877 tons; and Kalmar, 1195 tons; whilst 
Gefleborg shows a decrease of 4523 tons; Upsala, one of 
2433 tons; Vestmanland, one of 1036 tons, «cc. The 
foremost position with respect to the manufacture of pig 
iron, held by the provinces of Orebro and Kopparberg 
since time immemorial, was also maintained in 1894, 
their total production being more than one-half of the 
entire production of the country, viz., 51 per cent., 
Vermland coming next with 12 per cent.; Vestmanland 
with 8 per cent., &c. The average return of pig per 
furnace last year was 3192 tons, with an average number 
of shifts of 257, and an average output per shift of 
twenty-four hours of 12°43 tons. It may be of interest 
to show the great technical progress made by the Swedish 
manufacturers of pig by quoting the following figures, 
averaging the last five years :— 


Per furnace. 

Average yearly Average time Average diur- 

Year, output, of blasting. nal output. 
Tons, Shifts, Tons, 
ee: ae: eee 12°04 
a 12°23 
OE eck. csc. cco” TERE ait epee nts A 12°35 
Soe. Se 12°18 
a recgEe 12°43 


The greatest average provincial output last year is 
shown by Vesternonland’s liin, where two furnaces in 
blast all the year returned 5521 tons. The lowest average 
output was 1170 ions. The highest output per twenty- 
four hours, on the other hand, was shown by Koppar- 
berg’s and Vesternonland’s lin, with respectively 14°63 
tons and 15°17 tons per furnace, whilst the lowest return 
per furnace was 6°77 tons. 

The pig production of 1894 is classified as follows :— 


Tons, 


Forged and puddled... 257,275 
Bessemer and Martin 183,395 
Spiegeleisen ... ... 1,046 
Ingots for redaction... ase 5,935 
Cast pig, for other purposes ... 8,621 

Total ... 456,272 


Expressed in percentage, the production of the various 
— of pig iron during the last three years has been as 
follows :— 


1892, 1893, 1894, 

p. p. p.c. 
Forged and puddled . Cts: .., *86 56°39 
Bessemer and Martin ... 30°53 ... 32°52 40°19 
Spiegeleison ... ... ... O°19 ... 0°29 0°23 
Ingots for reduction ... 1°10 ... 1°55 1°30 
Cast pig, forother purposes 2°05 ... 1°78 1°89 
Total ... .. 100°00 ... 100°00 ... 100°00 


The principal kinds of pig manufactured, viz., forged 
and puddled, were turned out in all twelve iron-making 
lin or provinces of Sweden, Orebro coming first with 
69,983 tons, and Vesterbotten last with 1157 tons. The 
manufacture of Bessemer and Martin pig took place in 
nine provinces, but of which three alone turned out 
seven-tenths. Spiegeleisen was only produced at two 








half an hour, and the carriage went on at good speed. 


viz., from 261,865 tons to 401,513 tons. Of the total 


works. 
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The report next deals with manufacture of malleable 
‘von and steel, for which 152 works—or one less than in 
1898—were in operation, situated in 19 provinces, of 
hich, Orebro heads the list with 26, Kopparberg coming 
js with 20, &c. The total number of hearths em- 
ployed in the manufacture was 414, viz., 337 Lancashire, 
49 Franche Comté, 24 Walloon, and 14 scrap iron 
hearths. Of the total one half were situated within the 
rovinces of Orebro, Vestmanland, and Kopparberg. Of 
uddle furnaces four were in operation; whilst in the 
re of ingot steel the number was 68, viz., 31 


ufactu Y 
Densaneet, 32 Martin, and 5 crucible furnaces. The pro- 
duction of unwelded iron and steel last year was as 
—* Tons, Per cent. 

Unwelded blooms and raw bars 204,517 54°79 

Unwelded ingot metal ... ... 167,835 44:97 

Blister steel ... 0. ere vee oe 905 0 24 

Total 378,257  — 100°00 


Thus the entire production of unwelded Lancashire 
jron was 189,855 tons, or 92°6 per cent., that of Franche 
Comté iron being only 6°4 per cent., and of other kinds 


jper cent. The production of blooms and raw bars has 
been as follows during the last five years :— 
Tons. 

1890 225,632 

1891 224,651 

1892 235,426 

1893 225 532 

1894 204 517 


The above figures show that this industry is steadily 
declining, the manufacture in 1894 falling below that of 
1893 by 21,015 tons, or 9°3 per cent. Of other kinds of 
iron under this category 83,322 tons were turned out, or 
49°6 per cent., viz., 84,003 tons—50°1 per cent. 
Bessemer and Martin—and 510 tons—0°3 per cent.— 
crucible steel. The production of these kinds of steel 
during the last quinquennial period is shown in the 


following table :— 
Bessemer Martin Crucible 
steel. steel. steel, 
Year. Tons. Tons. Tons. Total tons. 
1890 94,247 72,935 646 167,878 
1891 92.985 ... 78,197 707 _... 171,889 
1892 82,422 ... 76,556 617... 159,595 
1893 84,398 ... 81,889 ... 558 166,845 
1894 83,322 84,003 ... 510 167,835 


These figures show that there was a decline last year 
of 1076 tons in the manufacture of Bessemer steel, but an 
advance of 2114 tons in the make of Martin steel, 7.c., an 
increase in the total production of 990 tons only, or 0°6 
per cent. By the basic dephosphorisation method, there 
was produced 26,244 tons, viz., 10,954 tons Bessemer, 
and 15,290 tons Martin steel. The largest quantities 
by far of these kinds of steel were turned out at the 
well-known Domnarwetz Avesta iron and steel, in 
Kopparberg lin. 

The production of manufactured iron and steel goods 
last year amounted to 286,302 tons, as against 288,317 
tons in 1894; being a decrease of 2015 tons, or 0°7 per 
cent. Of this quantity, 55°3 per cent. was pro- 
duced from malleable, and 44°7 per cent. from 
ingot metal. There is a steady advance in recent 
years in the use of the latter metal for such purposes. 
The falling off in production is due to the great decline in 
the manufacture of wire rods—viz., 8054 tons—and steel 
rails, 2033 tons. But, on the other hand, there is an in- 
crease in the production of nails, hoops, &s., of 7264 
tons. The manufacture of blooms and billets for export 
amounted to 8083 tons (1893, 8726 tons); nails and hoops, 
78,092 tons (70,828 tons); rails, 3644 tons (5677 tons); 
tires, 1391 tons (1843 tons); axles, 1975 tons (1640 
tons), &c. 

The production of bar and kindred iron in the quin- 
quennial period was as follows :— 


Tons. 
1890 281,833 
1891 280,430 
1892 273,510 
1893 266,727 
1894 267,049 


Of actual bar iron 39,7388 tons were prcduced by forging 
and 94,896 tons by rolling. The following table shows 
the manufacture by the two processes during the last 
three years :— 

Bar iron manufactured by— 


Forging. Rolling. 
Tons. Per cent. Tons. Per cent. 
1892 46,693 34:1 90,306 65 9 
1893 43,072 318 92,479 68 2 
1894 39,738 29 5 94 896 705 


Thus of the total manufacture of forged bars last year 
85,919 tons, or 90°4 per cent., had been forged from 
blooms ; 3489 tons—8°6 per cent.—from ingots ; and 380 
tons—1 per cent.—from blister steel. On the other hand, 
59,163 tons—62°3 per cent.—was rolled from hearth-pre- 
pared iron, 32 tons from puddled iron, and 35,701 tons— 
37 per cent.—from ingots. Forged bars are manufactured 
in nineten provinces, Orebro heading the list with 9481 
tons, or one-fourth of the total, and rolled bars in fourteen, 
Vestmanland showing the largest output of this kind— 
viz., 22,508 tons. 

As t> mechanical means employed in the iron industry, 
we learn that in all 1669 motors were at work, 475 in the 
mines and 1194 at the works. Of these 1231 were 
worked by water power and 314 by steam, their total 
power being 57,862 horses—viz., 46,752 for water-wheels 
and turbines and 10,897 for steam engines. The greatest 
number of motors—364—was employed in Orebro, Kop- 
parberg coming next with 314. Water power appears 
most in use in Orebro, 7.e., 292 motors of 8759 horses. 








. Nava. ENGINEER APpoIntMENTS.—The following appointments 
on been made at the Admiralty.—Fleet engineers: William 
— to the Victory, additional, for the Nelson, and William H. 
urner to the Pembroke, additional, for the Blake. Chief Engi- 
+ ae C. A Moore to the Medea; and E, G. P. Moffett, to the 
ap med Engineers : J. E. Hanes, to the Medea; and Thomas 
Ps Turner, to the Medusa; J. H. Dalrymple to the Vivid, addi- 
phere to the Racer; and Joseph E, Lancashire to the Triton, 
Ssistant Engineers: W. N. M’Donald to the Narcissus, 





NARROW GAUGE GOODS LOCOMOTIVE, CAPE RAILWAYS 


GOODS ENGINES AND TENDERS FOR THE CAPE 
GOVERNMENT RAILWAYS. 


Tue engine illustrated by our supplement is one of thirty- 
two built by Messrs, Neilson and Co., in 1892, for the Cape 
Government Railways, 3ft. Gin. gauge, to the designs of Mr. 
M. Stephens, the chief locomotive superintendent, the con- 
sulting engineers being Sir Charles Hutton Gregory, 
K.C.M.G., and Mr. Eyles. They are reported to have given 
excellent results during the three years they have been in 
use, and, notwithstanding the long wheel base, are said to 
traverse curves of five chains radius with remarkable smooth- 
ness. The leading coupled wheels having no flanges, the 
rigid or inflexible wheel base may be said to be only 8ft. 
long, although the total wheel base is 21ft. 34in. The 
bogie in front carries the engine on a slide, the lateral move- 
ment of which is controlled by levers and long volute springs, 
which gives & steady resistance to side pressure. 

The connection with the tender is elastic, and a beam and 


spring arrangement of buffers fitted to the leading end of the | 


tender gives an equal pressure on each side, whether on a 
curve or on the straight. The inside fire-box is of copper jin. 


thick, stayed with copper stays jin. diameter and 4in. pitch, | 
The boiler and fire-box shell plates | necessitates the use of bogie tenders with a carrying capacity 


n, ;;in. and jin, thick respectively ; all | of 2200 gallons of water and 5 tons of coal. The bogie wheels 


the roof stays being iron. 


are of Yorkshire 
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the axle-boxes are of Stone’s bronze, and guides of cast steel ; 
the excentric pulleys of cast steel, and straps of cast iron. 
The leading dimensions of the engine are as follows, viz :— 


ft. in. 
Diameter of cylinders ee «eo oe oe 8 OH 
ee rere a 
Diameter of coupled wheels .. .. .. .- 8 64 
+. gie a << ae oe a ee 
Wheel base of coupled wheels ae ae, ae Se 
wana bogie ” Pare re 
ees total ,, a dn ee pad, 
Length of fire-box shell .. .. .. « +» 8 6 
Length of boiler barrel .. .. «.. «. «- 10 5 
Mean diameter of barrel .. .. .. «1 « 4 3 
Length between tube plates .. .. .. .. 10 9 
Diameter of tubes Wa las sae ea gae see Le 
Heating surface in tubes .. .. . -- 911 sq. ft. 
Pa 2 fire-box es @ -- 98°5 sq. ft. 
total 1009°5 sq. ft. 


Area of eee «- 17°58q. ft. 
Working steam pressure .. .. .. -. 160 Ib. per eq. in. 
The engine is fitted with a steam brake which acts on all 
the coupled wheels, and is in automatic connection with the 
vacuum brake, which acts on the tender and train. The dis- 
tances between the watering places on the Cape Railways and 
the use of South African coal with a low evaporative power 
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Explanatory diagram 


are 2ft, 9in. in diameter, and the total wheel base 14ft. 7in. 


Total wheel base of engine and tender 45ft. 5in. We give an 
elevation of the tender on page 510, and cross-sections of the 
engine on page 497. In a subsequent impression we shall 


ment of an electric elevator, the machinery of which is | being that instead of a plain wedge a corrugated roller of 
placed on the seventeenth floor for operating the lift serving | chilled steel is used to give a better bite or grip on the 
the several floors in the tower, seen at page 478. Fig. 114 | guide. 


illustrates the electric motor and winding gear of the electric | 





publish a longitudinal section of the engine. lifts. Jigs. 12 and 13, above, form the two parts of a 
Weights of engine :— long diagram for purposes of explaining the working of the 
hydraulic elevator, Fig. 12 being the upper part of Fig. 13. 
Figs. 114 and 15 are plans and sectional elevations showing 


Full. Empty. 
Tons. Cwts. Tons. Uwts. 
9 





0 a wheels” a4 14 tls the arrangement of the machinery and lifts for passengers 
Driving wheels .. .. $s ll es and goods in the Decker Building, New York, the lifts being 
— ee co a. worked by hydraulic power, as in the Manhattan Building, 

Bi aia a pi = and suspended by wire ropes, 
45 10 41 3 | Fig. 20 shows one of the cars and the arrangement of the 


Weizhtoftender .. .. .. .. 81 4 16 8 balance beam suspension and safety gear, which is shown in 
Weight of engine andtender .. 76 14 57 1L farther detail in Wig. 21. a 

Th i tak lusive of th | _As shown on page 479, there are five hydraulic passenger 

and tender of 206 | sh of ea os on es j L og 40 | elevators in the Manhattan Building, four of these travel 

for 7 miles, with curves of 7 chains radius, at an average from the basement to the sixteenth floor=230ft., and one 


speed of 63 miles per hour, and run with perfect steadiness at | travels from the basement to the seventeenth floor—242Kt. 
30 miles per ent a level with mixed a of passengers The gear in each case is 6 to 1; the cylinders being over 40ft. 
and goods. A lengthened experience of steam-chests placed | in length and 15in. in diameter. The operating valves are 
between the frames, as in the engine illustrated, and above | 5iD. in diameter All these are supplied with the Otis auto- 
the cylinders, with valves worked by rocking shafts and Joy’s | Matic stops and safety devices, The hydraulic elevators are 
motion, proved the superiority of the former for descending OPerated by a lever in the car instead of the ordinary hand- 
long inclines with steam shut off. The objections to valves Tope. The loads are 22501b. The car speed is 500ft. per 
placed horizontally having been removed by the introduction | minute, and is thus nearly double the spee of the fastest in 
of vacuum relief valves, continuous drop feed lubrication, and | *his country. One of the elevators is also intended for lifting 
counterbalancing, steam chests of the American type have %&fes, as seen at Fig. 14, page 506, and so takes a load of 
been adopted for recent deliveries of engines with six wheels | 000 1b., with 300 lb. water pressure. The counterbalance is 
coupled. The engines are now fitted with special grates for ©” the strap ofthe travelling sheaves, and in the cylinder itself, 
burning South African coal. | ag shown in the diagram, Fig. 13, above. The main lifting 
| ropes of all the elevators are Zin. in diameter, with the 

| exception of the safe-lifting pone’ on —_ - ae - 
1 | fin. in diameter. The cars are made of iron. uid indi- 

Oris aeaiieaeees gg INSURANCE cators are provided with each one, so that passengers on each 
GS. | floor can see at what point in the shaft the car is at any 

Iy our last impression we commenced the illustration and | moment—a small indicator rising and falling on each floor 
description of the lifts in these very high buildings, and gave | as the car travels. There is also an electric light provided in 
some facts concerning the buildings themselves. We now | each car. The guides in each case are of tee iron. Instead 
continue the description and illustration of the hydraulic | of the regular Otis Safety Gravity Wedge, therefore, a corru- 








Pumping plant —Two compound Worthington pumps, 
16in. and 25in. x 13}in. x 15in.,and one Worthington steam 
pump especially for the safe-lifting elevator, 10in. x 3jin. » 
10in., are provided, as seen in Figs. 4, 5, and 6, page 479. 
There is also one Gin. x Gin. Otis electric pump, Fig. 6, 
which is used to operate the elevators at night, on holidays, 
and Sundays, when steam is shut off. The elevators are 
operated from the pressure tank H on the roof of 6000 
gallons capacity—see Figs. 2 and 3 and diagram, page 479— 
and the water is discharged into a 5000-gallon tank in the 
basement, seen in Figs. 5 and 6, page 479, and also shown in 
the Decker Building, Figs. 14 and 15, page 506. The five eleva- 
tors A, B, C, D, E, Figs. 1, 2,and 3, page 479, make one round 
trip in every two minutes. The pressure tank being placed on 
the roof, it is a combined gravity and pressuretanksystem. The 
delivery mains from the pump run first into two auxiliary 
tanks G and G!, and from these a 10in. stand-pipe K, Figs. 6, 
7, and 8, and diagram page 479, runs to the pressure tank 
H on the roof. The supply pipes to the various hydraulic 
elevators, it will be also noted, are taken from the auxiliary 
tanks. The hydraulic elevators are of the usual Otis typs, 
and the plant is of course supplied with air pumps for forcing 
air to the pressure tanks. 

From the explanatory diagram, Figs. 12 and 13, of the 
hydraulic elevator, it will be seen that what the Otis Company 
call Prolonged Safety Apron Stops, are projections from the pit- 
tons, designed with graduated openings so astoclose the top and 
bottom ports of the cylinder as gently as though the eleva‘or 
had been stopped by a skilled attendant, the result being that 
even with the high speed of 500ft. per minute, the elevators, 
if allowed to run on the stops, will come to rest with a per- 
fectly gentle and easy motion. It will be seen that these 
are perforated extensions which gradually cover the inlets by 
gradually obstructing them instead of closing them, as by a2 
ordinary valve. The main valve being too large to give ¢asy 
working, is not worked from the car in the usual way, but is 
worked by a pilot valve, which is shown on a small scale in 
Figs. 12 and 13. When the lever in the car is moved, the 





and electric lifts. gated roller safety is used, the action being the same as the 
Figs. 9,10, and 11, page 506, show the plan and arrange- | wedge safety device shown at Figs, 20 and 21, the difference 





valve wheel—which is fixed to a spindle on the end of 
















UME Nasagoee ONE etnr ers Rupp leveeaty nt 9 


Epcos 


Ary 



































Re 
5 
E 


ae 


Das 


Bice 





Nov. 22, 1895. 


THE ENGINEER. 


499 








——O 


OTIS SUSPEN 


which is ‘a crank, coupled as shown, and connecting 
with the spindle, of the main valve at one end—and 
with a spindle of an auxiliary valve at the other end, 
is turned, and operates the auxiliary valve, which admits 
and exhausts pressure water from the under side of the pilot 


valve placed on top of the main operating valve. The 
differences in area between the pilot valve and the operating 
valve of course cause the operating valve to open to the supply 
or discharge as the case may be. 

The Otis governor as shown at Figs, 18 and 19, page 479, is 








DED LIFT CAR 


B 


generally of the ordinary Watt steam engine type, and is placed 
at the top of the shaft. It is driven by an endless rope, which 
descends over an idle pulley at the bottom, and is fastened to 
the car. The governor being set for the desired speed, as 
soon as that speed is exceeded the balls are thrown up; the 





Fig. ta—OTIS ELECTRIC ELEVATOR MOTOR AND WINDING GEAR 


cams grip the rope B, which in turn operates the finger bar A— 
Fig. 20 and Fig. 2i—the wedges are thrown in and the car 
stopped ; the governor, it will be understood, would come into 
action if all the lifting ropes were to break at the same instant, 
but if the excessive speed has been due merely to overloading, 





in which case the car would be brought to a stop, the atten- 
dant has only to reverse his valve, putting his car on the up 
motion and the wedges are immediately released, and he can 
then godown at the proper speed. The governor thus prevents 
the possibility of an accident such as that which occurred in 
Cornhill recently. The bursting of the supply pipe, in the 
case of an Otis elevator would have had no fatal results, as 
the moment excessive speed was attained, the safety wedges 
would be brought into action. In the case of the lifts for the 
Hiffel Tower, one of the tests insisted upon by the Govern- 
ment engineers was that the car should be loaded with pig 
iron until the ultimate weight of car and load equalled 14 
tons. The ropes were then cut and the car set free, the result 
being that it fell just 8in., and was then locked firmly to the 
guides without shock or jar, not a pane of glass being cracked, 
or the car strained in any way. In the case of the twelve 
elevators for the Glasgow Harbour Tunnel the test load was 
31,851 1b,, and the average drop before the safeties came into 
action was lft. 84in. 

As further illustrating the Otis pressure tank plants, we 
give in Figs. 14, 15, 16 and 17 engravings of the elevator plant 
in the Decker Building in New York. The first, page 506, gives 
& general plan and elevation of the plant, and the second 
detail of the automatic stops, valve, and operating device. In 
this case the rise of the car is 156ft. from basement to eleventh 
floor. The gearis 4toi. The cars are of iron fitted with 
lever operating device ; the cylinders are 144in. in diameter ; 
the operating valveis 6in.; the working pressure is 100 lb. per 
square inch; maximum loads, 2 lb.; car speed with 
1000 Ib. load, 400ft. per minute. There are two piston-rods, 
each 2in. in diameter, and the four lifting ropes are each Zin. 
in diameter. The pressure tank on roof is of 3500 gallons 
capacity, and there is a 500 gallon auxiliary tank in the base- 
ment, the discharge tank being of 4000 gallons capacity. 
There are three Worthington pumps, one compound 14in. and 
20in. by 12in. by 10in. ; one duplex, 18}in. by 12in. by 10in. ; 
and one duplex pump for safe-lifting, 74in. by 44in. by 10in. 
The steam pressure is 75lb., and each elevator makes one 





Fig. 2i—OTIS _ LIFT SAFETY GEAR 


round trip every two minutes. These elevators are also 
supplied with fluid indicators. 

Electric elevators.—The two electric passenger elevators in 
the Manhattan Building—see Figs. 4, 9,10, and 11a—are 
operated by 220 volts from the Edison supply lines. One is 
for the use of the officials of the Manhattan Life Insurance 
Company, and travels but one floor, viz., sixth to mezzanine 
floor, a distance of 22ft. Sin. The other, Fig. 10, is used for 
access to the tower from the top, or twentieth floor, and has 
a travel of 36ft. Tin. This elevator is for the use of the 
Weather Bureau, the United States Government having 
established a station in the tower of this building. Both the 
electric elevators are operated by an electric switch in the 
car. 

We need hardly say that there is nothing novel in the idea 
of an electric lift; many have been made, but the Otis Com- 
pany has been remarkably successful with its electric 
elevators, or first-class passenger lifts. They are coming into 
use rapidly in this country, and in large continental cities, 
including Paris, Berlin, and other large cities. At present 
they are only made for use with the constant current, and 
while it is hoped that in the near future it may be found pos- 
sible to use the alternating current, this use has not yet been 
possible. In all cases where a constant current can be had 
at a reasonable price per British thermal unit, the electric 
elevator is commending itself as the best for the interests of 
the owners, because it has been proved that the cost of power 
is much less than any other power. The cost of maintenance 
and repair is less, and in uninterruptedness or continuity of 
service it is equal at least to the best hydraulic. 

One of the first of these elevators fixed in London was for 
the Westminster Electric Supply Corporation, in a block of 
flats belonging to that company. This elevator has been in 
use now for about two years. That company has given the 
results of a test made by its engineers, and from these it 
appears that with a car rise of 74ft. 9in., the average cost of 
lifting and lowering the car with from one to eight men in 
it is 0-2015d., with current at 5d. per British thermal unit. 
Recently an electric lift has been finished in the Grand Hotel, 
Brussels, and the following table of the results of the test 
made upon the completion and handing over of the elevator 
has been supplied us. The pressure is 220volts. Rise, 19°50 
metres, or 61ft. 

The contract load in this case was 600 kilos., and the 
greatest load lifted 1026 kilos. 

It may be of sufficient interest to mention that the number 
of Otis lifts daily working now reaches about 4000; and 
amongst other electric lifts now being erected are a large 
electric passenger elevator for the Brighton Town Hall and 
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one in the Belvidere Mansions Hotel, Brighton, and another in 
Havelock House, Sunderland. 

In & number of cases, the names of which have been given 
us, the company has removed modern hydraulic elevators and 
replaced them with electric elevators, the change being made 
solely because of the great saving in working cost. In one 
of these—M. Worth’s establishment in Paris—the hydraulic 
elevators were finished as recently as Ssptember, 1894, and 
in September, 1895, M. Worth found it to his advantage to 
remove the hydraulic elevators and replace them with electric 
elevators, the change being made only because of the great 
saving in working cost—the entire cost of the change being 
it is expected in a very short time made up from the 
saving in working cost. 

Table of Results. 














a ie 

35 Time 33 Time 
ss Up. we in es Down. — in 
Zs * secs. a DOTOS. | secs 

Empty car 4 28 Empty car 25 27} 

70 kilos. 1 25 1 70 kilos. 22 274 

2 144 =, | ai 2 as 20 | 27} 
3 242, 5 26 3 242 «(iy Ls 27 

4 809 98 26) 4 309 ,, 9% 265 
5 an 13 25 5 5 26 
6 “4. (y, 15 27 6 44. ,, 3 26 
7 526 a3 | or | 7 5264, 1 25 
8 600 27 27 8 60) ,, 4 25 





At the Glasgow Harbour Tunnel, it may be mentioned 
that the lifts are at present dealing with an average of 700 
vehicles per day. 








THE METRIC SYSTEM. 


A DEPUTATION of well-meaning persons waited on Mr. 
Balfour on Wednesday to ask him to promote legislation 
making the use of the mstric system compulsory. All the 
old arguments were used. It is open to any one to use 
the metric system now if he thinks proper. The advocates of 
compulsion overlook the suggestive fact that, although it was 
introduced in France by the decrees of 1794 and 1798, it was 
found impossible to make it compulsory until the 4th of 
July, 1837. Since that date it has made its way into general 
adoption on the Continent of Europe; but no English- 
speaking nation will have it. Neither Great Britain and 
Ireland, Australia, New Zealand, Canada, nor India, will use 
it; nor has it been received with any favour in the United 
States. The decimal system has been, to a very limited 
extent, adopted, and must not be confounded with the metric 
system. In Balgium the principal engineering firms use the 
foot and the inch in their works, although they employ the 
metric system in putting in foundations. 

Mr. Balfour, in the course of his reply, said that ‘ while 
everybody admits that the change would bs one of universal 
benefit, we ought not to conceal from ourselves the fact that 
there would be loss during the period of transition. ‘‘ Consider 
our own personal experiences, and you will find that is so. 
T have had, of course, to read books in which the metric 
system is the one used, but as I have been brought up in the 
English system, there was a difficulty in realising in my mind 
what was meant by the terms used. And what is difficult to 
us who have, to a certain extent, become habituated to both 
systems, would be certainly more difficult to the large body 
of retail traders and the poorer classes of their customers. To 
compel them by law to use another system of weights and 
measures than that now possessed would be to compel them 
to use a system unfamiliar, and in which they would be liable 
to make mistakes. It is a matter largely of familiarity to the 
imagination. We all know what we mean by yards, but to 
translate that into metres is difficult. We all know what is 
meant by miles, but to translate that into kilometres is not so 
easy. 1 was struck by what Sir Henry Roscoe said on the ex- 
treme vitality of antiquated and illegal weights and 
measures in various parts of the country. If old measures 
are so difficult to kill, as they clearly are, we must not 
forget that we have a very heavy task before us in bringing 
about a complete change from the existing system. I 
am told that even in France, where the metrical system 
has long been in use, even there, in some parts, the 
population prefer some of the old measures which 
their fathers were accustomed to rather than the rational 
system which for two generations has been the only legal one in 
force. Therefore, we must not approach the solution of this 
problem in too sanguine a spirit. While I look forward to 
the time when we can make the change, I should like private 
enterprise to show that the change can be adopted without 
inconvenience, and that it carries with it all the benefits 
which I, in common with you, attach to the metric system.” 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE CITY AND SOUTH LONDON RAILWAY, 


At the ordinary meeting on Taesday, November 19th, 1895, Sir 
Benjamin Baker, K.C.M.G., the President in the chair, the paper 
read was entitled ‘‘The City and South London Railway, with 
some Romarks on Subaqneous Tannelling by Shield and Com- 
pressed Air,” by Mr, J. H. Greathead, M. Inst. CE. 

The Act of Parliament authorising the construction of the 
City of London and Southwark Sabway between King William- 
street, City. and the Elephant and Castle, Newington, was 
passed in 1834, and in 1887 powers were granted for the 
extension of the line to Stockwell. Starting at King William- 
street, pear the Monument, at a depth of about 70ft, below the 
eurface, the railway ran under the river Thames at a maximum 
depth of 73ft. below high-water level, and under the southern 
approach to London Bridge southwards to the janction of the 
South Lambeth and Stockwell-roads. Except where it passed 
under the Thamez and the one property on its south bank, the 
railway was under the public thoroughfares throughout. The two 
lines were, excapting at the tarmini, carried in separate tunnels. 

A temporary stage and shaft having been constructed in the 
river, immediately behind the Old Swan Pier, near London Bridge, 
the shield for driving the upper tunnel was lowered into position, 
and tunnelling was commenced southwards in clay. The second 
tunnel was started from the temporary shaft at Old Swan Pier im- 
mediately underneath the first, but was brought to the same level 
as the first at the south bank of the river, and then carried parallel 
with it under Hibernia Chambers and the South-Eastern Railway. 
Oa the completion of the iron tunnels under the river, the 25ft, 
lift-shafts at the ‘‘ Borough” and ‘‘ Elephant and Castle” stations, 
to be used in the constraction of the tunnels, were sunk, Head- 
ings were driven under the street at right angles to the course of 
the railway, and four shields were lowered and rolled into position 
for driving the two tunnels northand south, The extension works 
were carried on at three points, v'z., Kennington, the Oval and 
Stockwell, and the operations on both sections proceeded simulta- 
neously until the City section was completed. 

Tho tunnels on the first or City section were 10ft, 2in. in 


diameter, and were composed of rings 1ft. 7in. long, each con- 
sisting of six segments and a key-piece. Southwards of the 
Elephant and Castle, the tunnels were 10ft, Gin. in diameter in 
riogs lft. 8in. long. 

At each of the stations for the length of the platforms, 
and at the termini for a greater length, enlarged tunnels were 
constructed in brickwork, Atthe termini the-e tunnels were 26ft. 
wide and 20ft. high from invert to crown, witb walls 3ft. thick. 
At the intermediats stations there were two 20ft. wide tunnels, 
16ft. high from invert to crown, Access to the railway was obtained 
by lifts, of which there were two in the 25ft. shaft at each station, 
the depths varying between 43ft. at Stockwell and 67ft. at King 
William-street, 

The trains were driven by electrical locomotives which received 
power from a conductor placed upon insulated supports between 
the two rails, The signals were of the usual type, the absolute 
block system being employed. The trains were lighted by electric 
incandescent lamps supplied from the main circuit. 

The inauguration by H.R.H. the Prince of Wales, on the 4th of 
November, 1890, was followed, on the 18th of December, by the 
opening to the public. In the first half-year 174,000 train miles 
were run, and 2,412,000 passengers were carried. In the year 
1894 458,000 train miles were rup, and 6,900,000 passengers were 
carried, Details of the working of the line since its opening were 
given in an appendix to the paper. 

An historical account was given of the use of the shield and of 
compressed air in tunnelling. The shield used for the 10ft. Gin, 
tunnels between the Elephant and Castle and Stockwell consisted 
of acylinder 5ft. llin. long, cf steel plates in two thicknesses of 
f'n. each, riveted together to break joint with rivets counter- 
sunk on both sides. This cylinder was bolted to a strong 
ring of cast iron at the front end, and to this ring were bolted 
the plates and channel-irons forming the face, and the adjastable 
steel cutters. The latter were so attached that they could 
be adjasted to cut out tho excavation to the same diameter 
as, or wider than, the steel cylinder following them; the 
latter provision being necessary for passing round curves 
in any direction, either horizontal or vertical. The inside 
of the cylinder in rear of the face was lined with cast iron segments, 
and to these were bolted six hydraulic presses cf 64in. diameter, 
The shields were at first made to do no excavation beyond the 
shearing off by the adjustable cutters of a thin slice of material 
round the circumference, but subsequently in driving through clay, 
the author introduced a series of wedges or piles in front of the 
face. The effect was to expedite the work and reduce its cost 
materially, the speed being practically doubled. The wedges were 
frea to pass by the nodules of septaria, common in the London 
clay, without unduly straining the shield or presses. 

Grout of blue lias lime was forced by compressed air through 
holes in the cast iron lining provided for the purpose, This was 
found to be a very important factor in the work—not, only for 
preventing movements overhead and deformation of the tunnels, 
cut als> for several other purposss. The supply of compressed 
air used for grouting also afforded the means for ventilating the 
long tunnels during construction. 

In the earlier parts of the work a timber flooring was laid upon 
long temporary siespers, resting at their ends upon the iron lining, 
and the excavated material was run out, and the iron, Xc., 
brought in by manual labour. Subsequently the flooring was 
abandoned, the invert was Glled with clay, and the work was 
accomplished by ponies upon a very unsatisfactory road, 

At several points on the two sections of the railway compressed 
air was employed in passing through water-bearing strata. The 
most notable case was near the south end of the railway at 
Stockwell, where for a length of about 200 yards the two 
tunnels were carried through coarse gravel and sand under a 
head of about 35ft. of water. The tunnels were driven under 
normal air-pressure to a point where the cover of clay was 
redaced to about 5ft., whence the air-locks having been 
erected, they were continued under compressed air, It was 
generally found that the ballast immediately overlaying the 
clay contained less sand, and that of a coarser character, 
than in other itions, and it was in passing through this 
very open material that the work was most difficult. With such 
material as silt or fine sand there was not much difficulty, provided 
there was a sufficient cover of material, because the porosity was 
not so great as to allow of the escape of a large volume of air, 
while maintaining a pressure sufficient to keep the bottom 
sufficiently dry ; but in very ccarse sand it would be impossible 
to maintain a pressure much higher than that due to 
the head of water over the top of the tunnel without special 
appliances and precautions. The difficulty consisted in having 
to work upon, so as to remove, the material from the front 
of the shield for the whole height of the face, and at the 
same time to prevent the inflow of a large volome of water, or 
the escape of an inordinate volume of air, In porous material, 
therefore, when a large volume was to bs expected, and the con- 
ditions were such as to render pumping impracticable, compressed 
air was only to be considered if means could be found for pre- 
venting its too rapid escaps. 

The shield having been brought to the water-bearing strata, a 
small heading was driven at the top iu advance, stout poling 
boards being used to support the top, resting at one end upon 
the forward end of the shield. The heading was then widened 
out, and the polings continued until about three-fourths of the 
circumferencs and the whole of the face had been poled. The 
two tunnels were driven side by side, under the large mains 
of the Lambeth and the Southwark and Vauxhall Water Com- 
panies, supplying an extensive area of South London, and under 
sewers and tramways without the slightest disturbance, and the 
system adopted had since been followed in driving several tunnels 
under the Clyde and elsewhere in Glasgow through sand, silt, &=, 

It was sometimes advisable, and even necessary, to work with an 
air-pressure below that due to the maximum head of water 
in the material at the face. The workmen were thus benefited, 
and in some cases the work might be more safely carried 
out, as where there was a comparatively small cover of 
loose material under a river. In this latter case, a pressure in 
the tunnel corresponding to that of the head cf water at the 
lowest point of the face being in excess of that due to the head 
of water at the highest point of the face by an amount depending 
upon the height of the tunnel, or of the portion of the face 
operated upon, would, in some cases, be sufficient to lift or blow 
up the cover at the face, unless other precautions were taken, 

The first air-lock used was of iron fixed in a bu’khead of brick- 
work, It was small and inconvenient, and the later air-locks were 
formed by reducing the sizo of the iron tunnel by a thick lining of 
brickwork and concrete, 

The workmen employed in the compressed air on the City 
and South London Railway did not suffer from partial paralysis 
or ‘bends,’ The pressure was not high—about 15 lb. per 
square inch—but from observations on this and other works the 
author considered that purity or impurity of air had, perhaps, 
more effect than pressure upon the health of the men engaged, 
provided dus precautions were taken as to entrance and exit, 
the avoidance of chills, &c, It was noticeable that when 
tunnels had been driven through almost impervious material, 
as under the Hudson and St. Clair Rivers, and where, con- 
sequently, the quantity of air pumped had been comparatively 
small, the cases of ‘‘ bends” were numerous, while in the 
gravel in London, both at the City and South London 
Railway, and, more recently, at the Blackwall Tunnel, with 
a higher pressure, there were in the one no cases at all, and in the 
other no fatal cases had occurred, Where tunnelling was proceed- 
ing in fine sand or in silt, which were almost air-tight, the delivery 
pipes from the compressors should be extended to the face as the 
work p ssed, in order that the air used in locking might assist 





the ventilation of the whole tunnel, and provision should be made 
for a copious supply of air to be delivered. at the face, The more 


a 


highly compressed air po for grouting was usefal fo 
this purpose and for cooling the air, by expansion throy ‘ 
a throttled passage, at the same time. This supply ha 
on a serious emergency proved invaluable. In carrying th 
tunnels of the Glasgow Sabway under the Clyde at St 
Enoch’s a fire occurred, filling the tunnel with euffocating 
gases and cutting cff the men from the air-lock ; and but for the 
air from the hose of the grouting apparatos the whole gan; 
would have perished, By lying down and receiving the air ib 
their faces the men were able to live during the several hours 
_— + took to reach them by breaking through from the sscond 
unnel, 
A list was given, in an appendix to the paper, of the cylindric 

iron-lined tunnels which had been chaliedly eneonta in —— 
parts of the world, 








THE NEW LONDON AND SOUTH WALES 
RAILWAY. 


THERE is no longer room for doubt that the new railway from 
London to South Wales, described in these columns a fortnight 
ago, is to be proceeded with in the forthcoming session. A copy 
of the draft Bill has been duly deposited in the Private Bill Office 
and not only is there sufficient funds for preliminary expenses in 
the hands of the promoters, but, according to our information, ths 
requisite capital, between four and a-half and five millions, is 
underwritten or has been in other ways assured. From the 
parliamentary notice it appears that the project is even more 
ambitious than our forecast indicated. It is to bea trunk line 
from Swansea to London, with branches connecting with the 
railways now traversirg the coal valleys in Glamorganshire and 
Monmouthshire, and lateral extensions this side of the Savern to 
the Midland system for the North. and the Midland and South. 
Western Junction for the West of England and the South Coast, 

As a new railway, its construction would begin at a point on 
the Barry Railway a couple of miles to the west of Cardiff, 
Between that poiot and Swansea traffic will be carried over the 
Barry Railway, the Vale of Glamorgan line—in course of con- 
structicn—and the recently opened railway of the Rhondda 
and Swansea Ba ery 4 Short connecting links would 
have to be supplied to bring these railways into touch, and 
these, it is proposed, shall be constructed by the Vale of 
Glamorgan, which is being made, and will-be worked by the 
Barry Company. The London and South Wales Railway, there. 
fore, would start with fifty miles of line all but complete at 
its western extremity, and the active support behind it cf the 
Barry and Rhondda and Swansea companies, while it is under- 
stood that Miss Talbot, of Margam, and the promoters of 
the new Port Talbot undertakings, are lending the scheme 
cordial assistance. From Cardiff, eastward, the line would 
pass through Newport to Chepstow. Here it would bridge 
the Severa to Kingswood in Ciloucestershire, where the 
second section of the works would begin. That second section 
is projected through Thornbury, Wickwas, Lechlade, Malmesbury, 
and Cricklade, and thence by Kelmscote, Stanton Harcourt, and 
Cowley to Oxford. The third section would run through Cuddes- 
don to Bledlow; ani the fourth thence onward by the two 
Risboroughs, and Great and Little Hampden to Great Missenden, 
where it would make a junction with the Aylesbury extension of 
the Metropolitan Railway, and thus avoid the difficulty of making 
an independent entrance into London for itself. The number of 
branches, loop, or linking lines enumerated in the Bill is no less 
than twenty-five, irrespective of those necessitated to connect the 
existing railways west of Cardiff. 

Oae effect of the threatened opposition has been to stir the 
Great Western Company into unwonted activity in South Wales. 
A committee of the directors, with Lord Emlyn and Mr, Henry 
Lambert, recently made a long and painstaking inspection cf the 
western division of the system, and as the result, it is said, 
many long-needed improvements are to be made, Among 
them is the enlargement of Cardiff Station, on which, together 
with the doubling of the roadway, £200,000 are to be spent. Bat 
a still greater and more important work is to be taken in hand. 
In this Parliamentary notice the Great Western directors seek 
powers to construct a new railway from Patchway to Wootton 
Bassett, connecting the line from the Severn Tunnel to Bristol with 
the main line from Bath to Swindon. By this means South Wales 
trains to Paddington would leave Bristol considerably to the south, 
and save some miles of distance, together with an appreciablo 
amount of time. 











THE BoarD oF TRADE,—Mr, Peter Samson has been appointed 
to be their engineer surveyor-in-chief, and inspector of chain cable 
and anchor proving establishments from lst January next. Mr. 
Trail retires at the end of the year. 


TRADE AND Business ANNOUNCEMENTS —The _ partnership 
between Messrs, Summers and Scott, Gloucester, has been dis- 
solved by mutual arrang t. he busi will in futare be 





carried on by Mr. C. H. Scott alone under the same style.— 
Messrs. Windsor-Richards, Rainey and Co., 109, Hope-street, 
Glasgow, have been appointed sole representatives for Scotland, 
for the firm of Messrs, Peckett and Sons, Iccomotive engine 
builders, Bristol.—Frank Hyland, chartered accountant, 81, 
Cannon-street, requests us to state that he has removed his head 
office from 84, Walbrook, to more commodious premises at 
81, Cannon-street.—Messrs, Edward Howell and Company, 
Limited, mechanical and agricultural engineers, Waterloo Iron- 
works, Poole, Dorset, have appointed Mr. R. C. Taylor, 150, 
Leadenhall-street, E.C., their London agent, 


ENGINEERING Soctety, Kinc’s CoLLecg, Lonpon.—A general 
meeting of this society was held on Friday last, November 18th, 
Mr. Wilson, demonstrator of electrical engineering in the College, 
in the chair. Mr, Bailey read a paper on ‘‘ Incandescent Lamps 
and their Manufacture.” After pointing out the different kinds of 
incandescent lamps in existence, the author went on to deal very 
fully with electric or glow lamps, stating that the light was due to 
the heat generated by the resistance of a strip of carbon, called 
the filament, to the passage of electrical energy. A description of 
the preparation of the filaments followed, Swan’s method being 
taken as an example, the drying-room, cutting-down process, and 
use of graduated drawplates receiving very careful attention. The 
different methods of carburisation, the crucibles, coal, and furnace 
employed, next occupied his attention, and Mr. Bailey concluded 
his remarks by the method of joining the platinum wire and fila- 
ment, A brief discussion followed, in which Mesers, Burrell and 
Mowat took part. 


H.M.S. Comus,—A correspondent, writing to the Army and 
Navy Gazette, describes the Comus, 3rd class cruiser, just sent out 
to the Pacific station, as the most wonderful mixture of ancient 
and semi-modern equipment. Her guns consist of ten 6in. breech- 
loaders of old pattern, four mounted on a Vavaseur’s central pivot 
system in sponsons, and the remainder on the broadside on & 
system which will not admit of the guns being secured with the 
muzzles clear of the port or fore and aft, and which therefore 
must block the gangways considerably. She has no steam whee 
but an pee | hand wheel, such as was used at Trafalgar under 
the break of the poop and fitted with hide wheel ropes. In the 
conning tower on the fore bridge are torpedo directors, but the 
torpedoes are mark I*, a pattern now quite obsolete, There 18 A 
steam capstan, and the bower anchors are not balanced so - 
they have to be catted and fished on the system Noah used in the 
Ark, This is a queer kind of a vessel which has just started yo 
perhaps a six years’ spell of duty abroad in the present year © 





grace. A nice up-to-date fighting ship she will be in 1901. 
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RAILWAY MATTERS. 


etropolitan West Side Elevated Railroad, of 
contracted with the Rowell-Potter Safety Stop Com- 
to equip its road with Rowell-Potter cignals, These signals 

Petcmatically apply the brakes on a train that overruns them, 


Accorpiné to the East Asiatic Correspondence, Mr. 
Pallman is about to establish large works for the output of all 
kinds of railway material near Shanghai, and has appointed Herr 
Seifert, one cf Mr, Ejison’s assistants, to be his local manager. 


Tue proceedings of the Diplomatic Conference between 
gwitzorland and Italy for the conclusion cf a Treaty regarding the 
construction of a tunnel through the Simplon are making favour- 
able progress, and are expected to be brought to a satisfactory 
jssuo at the end of the week, 

Mr. F'extx Morat, a German subject, has been granted 
a 75 years’ concession for the construction of @ carriage road from 
Taberan to Baghdad and for the establishment of a transport 
service. Hoe has also obtained a 90 years’ concession for a steam 
or electric tramway, about ten miles in length, from Teheran to 
the villages north of the city. 


Owine to the heavy rains, the section of the Natal- 
Transvaal Railway between Heidelberg and Jobannesburg has not 
been completed, and the opening of the through service to the 
Rand has, therefore, had to be postponed. The first train, how- 
ever, left on the 14th inst, for Heidelberg, in the presence of a 
large crowd of enthusiastic admirers, 


Tue light railway question is being taken up with vigour 
in some parts of South Wales, notably at Lampeter and New ()1ay, 
and influential deputations have been selected to attend the Light 
Railway Conference in London. At the New Quay meeting it was 
remarked tbat the isolation «f the place from railway connections 
deprived holiday seekers of one cf the best resorts in Wales, and 
that ters cf thousands of fish caught near the bar had to be landed 
elsewhere. 

Ar the annual meeting of the Lancaster and District 
Tramways Company on Saturday, Mr. J. Watson, a shareholder, 
drew the attention of the directors to the progress of electric 
traction recorded in the columns of THe ENGINEER, and expressed 
the hope that if anything should come to the front that would be 
of service to the company the directors would not lose sight of it. 
The chairman, Mr. J. Fenton, J.P., said the directors had already 
given the subject considerable attention, and, while they recognised 
that electricity would be the motive power of the future for such 
companies, their finances prevented them taking any decided steps 
in tte matter. A profit of £1369 on the year was reported ; and, 
after paying interest on loans amounting to £756, there was still a 
balance of £375 to the debit of net revenne account, The chair- 
man held out the hope of a dividend in the near future. 


Tue first sod was cut last week of a new railway to 
Badleigh Salterton, Devonshire. The line will leave the Sidmouth 
branch railway close to Tipton—S:, John’s station. It follows the 
river Otter for a considerable distance, crossing that river three 
times inits couree. The railway will be a single line of the standard 
gauge, and will be worked by the London and South-Western 
Railway es part of its system. The length of the line from its 
janction to the terminus, Salterton, will be 64 miles 20 chains. 
There will be thirty bridges and culverts on the route, the 
gradients being easy throughout. Taere will be only one station, 
and it will be close to Otterton Bridge, on the Salterton side. The 
estimated time for completion is about fifteen months. Mr, Wiliiam 

‘ark, C E,, is the engineer, and Messrs, Lucas and Aird the 
contractors, 


An official test of the electric cableway system of 
towing was made on the Evie Canal at Tonawanda, N.Y., Ostober 
26th, with—according to the Engineering News—satisfactory results. 
The motor running on the cables hauled seven canal boats at a speed 
of three to four miles per hour. The test section of cableway is 
one mile long, with wooden poles 125ft. apart and 11ft. from the 
edge of the canal, The upper cable, which carries the motor car, 
is ]}in, diameter, and the lower cable, for the return current, Zin. 
diameter, the cable being 3ft. 2in. apart. The car has two sets of 

earing, for three and six miles per hour respectively, and is 

esigned to haul one fully-loaded 250-ton canal boat at 6ft. draught 
in 7ft, of water at four miles per hour, or three boats at three miles 
perhour. The system is that of Mr. R. C, Lamb, Assoc, Am, Soc. 
C,E., as used for logging cableways in the South, and the plant 
was erected by the Trenton Iron Company, of ‘Trenton, N.J, 


Ox the 4th inst., a new train of Pullman cars began 
working on the Brighton Railway. It consists of three cars, each 
62ft. long, and 8ft. 7in. wide, and the height inside is 7ft. 7in. The 
parlour car will seat 26 passengers, the buffet car will seat 28 
passengers, and the smoking car 36 passengers. The vestibules of 
these cars are larger than apy previously built, being carried out to 
the full width of the cars, thus giving a very roomy passage way. 
All the cars sre fitted both for the Pintsch compressed oil-gas and 
for electric light, and are heated by means of hot-water apparatus. 
Electric communicators are conveniently placed throughout to 
enable ¢ gers to the conductors when required, These 
cars have been constructed and finished for the Pullman Company 
at the works of the Brighton Railway Company at Brighton, A 
special six-wheel brake-van has also been constructsd by the 
Brighton Company on the same lines as the Pallman cars, to 
work with them, This van is fitted with the gear and dynamo 
necersary for generating the electric light, 


“In the railway carriage and wagon building trades 
more work has teen placed during the past six weeks ihan in the 
preceding six months,” rays our Wolverhampton correspondent, 
“There has been a lot of work placed for Western Australia for 
railway carriages, and also for wagon iron work ; and there has 
also been a good deal of work given out on home account. The 
Cape of Good Hope hes also expressed requirements. I under- 
stand that the Cape Government have indeed lately distributed 
one order worth between £50,C00 and £60,000, and that it was 
divided between the following four firms:—The Metropolitan 
Railway Carriage and Wegon Company ; Brown, Marshalls and 
Company; the Lancaster Carriage and Wagon and the 
Oldbury Carriage and Wagon Company. The complete order con- 
sisted of 200 bogie wagons, 60 high-sided wagons, and abont 26 
brake vans, Of the bogie wagons, 60 each went to the Metropolitan 
and Brown, Marshalls, and 80 to the Lancaster Company. I may 
add that there is an inquiry ont for 200 covered goods wagons for 
the India States Railway, which should be worth about £15,000, 
Manufacturers are tendering for it.” 


‘Tue ironmasters, timber merchants, and colliery pro- 
prietors are experiencing much inconvenience and loss owing to the 
short supply of wagons furnished by the North-Eastern Railway Co. 
This complaint is made every year about this period, but this year 
the inconvenience is more severely felt than ever, and on Monday 
& deputation representing the coal trade of Durham waited upon 
the railway authorities at York to learn whether some remedy 
could not be devised. The members of the deputation urged that 
their trade was hampered, that losses and delays were frequent, 
and that they found it difficult to keep their pits steadily at work, 
because of the lack of wagons, ‘They advised the company to 
_ £100,000 on additional wagons for their central division. 

© railway officials allege that traders detain the wagons longer 
than they are entitled todo, otherwise the 44,000 wagons which the 
company owns would be adequate. So severely are the timber 
merchants of the Hartlepools handicapped that they telegraphed a 
etter of remonstrance to the Com y. Traders themselves, it 
must be acknowledged, are not wholly free from blame, because it 
bi ea that many of them do not unload expeditiously the wagons 

ceive, 
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NOTES AND MEMORANDA. 


As the result of a series of exhaustive trials of alumi- 
nium torpedo tutes in the torpedo boat destroyer Boxer, it has 
been found that there was so much erosion due to the action of the 
powder gases and ealt water that the tubes could not be relied upon 
for endurance, 


Tue use of liquid carbonic acid as a boiler disin- 
crustant is described. It must be introduced from its receptacle 
into the toiler filled with cold water, and when the water is satu- 
rated the acid dissolves the carbonate of lime, which is the princi- 
pal element of boiler scale, and precipitates the gypsum, leaving the 
plates clean, 


A NEW process for the manufacture of transparent 
mirrors and day-light reflectors has been invented by A'fred Rost, 
of Halbstadt, Bohemia, and tests have shown that with the uso of 
the well-known coating of nitrate of silver such articles can be pro- 
duced, if the coating operation is interrupted in the suitable 
moment, and the mirrors are then treated according to the new 
process. The coating of silver is so thin that it transmits light as 
well as reflocts it, 


Tue lower Otay dam, San Diego, California, which is 
being constracted for the Mount Teconte water system, is to have 
a total length and height of about 565ft. and 160ft. respectively. 
An interesting featare cf its construction is the combination of a 
water-tight metal core or vertical diaphragm in the centre, which 
is adopted only to prevent percolation with a maes of loose rock 
that is effective only to provide mass and stability. Mr. W. S. 
Russell is the engineer in charge, 

Lorp Ray.etcH and Professor William Ramsay were 
recently requested to call at the United States Embassy, in 
London last week, when Mr. James R. Reosevelt, First Secretary, 
handed to them a cheque for 10,000 dols., which had been granted 
by the Smithsonian Institute at Washington as the lst Hodgkins 
Priz>, for their memorandum on ‘Argon, a new constituency of 
the atmosphere,” embodying a most important discovery in 
conrection with atmospheric air. 


A NEW method to manufacture illuminating gas from 
coal dust consists in allowing the coal to enter in a continuous 
stream a retort heated at the outside and by means of a feeding 
arrangement in the top of theretort. The material scattering into 
a cloud of fine dust passes the hot part of the retort, where it is 
instantaneously destructively distilled, leaving the solid residue, 
coke, behind. The latter is matted together by the heat to a 
coherent mass and falls to the bottom cf the retort, while the gases 
are carried away by a pipe for further operations. 


Ar a meeting of the Meteorological Society on the 20th 
inst., Mr. W. H. Dines showed a very interesting and instructive 
experiment, illustrating the formation of the tornado cloud. The 
characteristic funnel cloud was readily seen, extending from the 
tray of hot water to the mouth of the pipe at the top of the box, 
and when the draught was strong and the conditions favourable a 
decided protuberance was observed on the surface cf the water 
jast under the end of the cloud. Mr. Dines is cf opinion that the 
cloud is formed by true dynamic cooling as the air, saturated by 
the vapour from the hot water, comes under the influence of the 
decreased pressure at the centre. 


Some idea of the paper pulp trade may be gathered 
from the fact that during one week in October no fewer than 
seven steamers arrived at the Manchester Docks laden with wood 
pulp, to an aggregate of weight of about 4000 tons. The Flos, 
from Helsingfors, brought 1300 tons of wood pulp, the Jason 712 
tons of wood puip from Gefle, the Ojin 700 tons of wood pulp 
from Drammen, the Tyr 350 tons cf wood pulp from Gothenburg, 
the Skulda 7(0 tons of wood pulp from Skein, and the Malachite 
670 tons from the same port. The Gathorne was berthed on 
Saturday with a mixed cargo of wood pulp and timber from Gefle, 
and the Thursby discharged 77 tons of straw boards from Har- 
lingen in the early part of the week. The steamers Jargoon, 
Odin, Skulda, Amethyst, Courier, and Starlight are expected 
shortly with further consignments of wood pulp from the Baltic. 


On ty a few tribes of the Congo country occupy them- 
selves with the production of iron, and it seems very often asif this 
industry was in the hands of a privileged caste who keep the 
method more or lees secret. Nearly all iron used in Katanga is 
prodaced by the Ba-Ussi who dwell upon the right bank cf the 
Luapula River, west of Lake Banguela ; amongst other things the 
iron is excharged for salt, which comes from the salt wells of 
Monchia. But beyond the Lualaba, especially on the Lubadi and 
the upper Luembe, iron manufacturing is cultivated quite exten- 
sively. There is found frequently under a large shed a kind of 
blast furnace on a small scale, being usually but 1°5 metre high. 
Through a hole in the rear a burned form is put in and air blown 
in by means of a very primitive apparatus, Oaly the purest and 
most eolid ores—limonite—are used and reduced by charcoal. 
The blacksmiths attain very great skill, and the articles manufac- 
tured by them often surprise by their fine workmanship, 


On Wednesday last, at a meeting of the Meteorological 
Society, a paper by Mr. J. Eliot, F.R.S., was read on “‘ The Origin 
of the Cold Weather Storms of the Year 1893 in India, and the 
Character of the Air Movement on the Indian Seas and the Equa- 
torial Belt, more especially during the South-West Monsoon 
Period.” Cyclonic storms are of frequent occurrence during both 
the north-east and south-west monsoons, but they differ in many 
important respects, The storms of the couth-west monsoon originate 
almost invariably over a sea surface, and travel in very variable 
directions, and occasionally develope into intense and furious hurri- 
canes. The cyclonic storms of the north-east monroon almost in- 
variably originate over the plateaux of Persia or Baluchistan, or in 
North-Western India, and travel in an easterly direction at a 
velocity ranging between fifteen and twenty miles per hour. 
Theee plateau-formed storms of the cold weather are the chief 
instruments of the distribution of the moderate rainfall ecsen- 
tial for the great cold weather wheat and other crops of Northern 
India, and are the chief sources of the snowfall of the Western 
Himalayas, 


A sTATEMENT that worm gearing if used for power 
tranemission in electrical works should be employed only in con- 
junction with low speed motors has brought out a statement from 
E. Kolben, of the Osrlikon Eogineering Works in Germany, who, 
in a contribution to a Garman publication, says that high speed 
motors should be adopted in such cases if the best results are to 
be obtained. He points out that a great prejudice against worm 
gearing has hither existed, on account of its having been regarded 
in the old text and handbooks as an inefficient means of transmis- 
sion, He believes, moreover, that much depends upon the con- 
struction of the gearing, and refers to tests recently carried out by 
Professor Stodola, of the Zurich Polytechnic, with the ordinary 
double thread worm gear of the Oerlikon Engineering Works. 
The worm was 80 mm.—-3°15in.—in diameter, had a multiple ring 
bearing and engaged with a worm wheel having 28 teeth, the 
wheel being of bronze, 373 mm.—14*7in.—in diameter. The 
whole of this gear was placed in oil in a cast iron box. The gear 
was coupled to a 20-horse power electric motor, and the brake 
was applied on the worm wheel shaft, At 1500 revolutions, a 
useful performance of 21-horse power was given on the brake, the 
efficiency amounting to 87 per cent. Mr. Kolben is of the opinion 
that the efficiency with the motor fully loaded will increase even 
beyond 90 per cent., if the speed is high, the worm made cf tool 
steel polished, the worm teeth of bronz3, and the friction of the 
whole mechanism on the starting of motors at fall load, is reduced 
by having the pressure taken up by starting discs arranged on 
both ends of the worm, 


MISCELLANEA. 


_ Tue Smith-Casson system of casting small steel ingots 
is to ba put into practical operation on a considerable scale in 
Staffordshire, The system was fully described at the recent 
meeting of the Iron and Steel Institution, at Birmingham. 


A USEFUL development of the Warwickshire coalfield will 
probably soon be commenced, After boring operations, extending 
over nine months, coal at a depth of 500 yards has been found by Mr. 
Newdigate, M.P., on his Astley estate. Three beds have been 
touched of considerable thickness, 


Next year the United States Government will have 
two large dry docks for docking naval vessels. The Marine 
Review gives the dimensions :—Brookiyn Dock No, 3, now in course 
of construction, length at top, 67(ft.; length at tottom, 626ft. 8in.; 
breadth of entrance, 105ft. 3in.; depth of sill, 28ft. Puget Sound 
Dock, length at top, 650ft.; length at bottom, 618ft. 6in.; breadth 
of entrance, 92ft. 8in.; depth cf sill, 30ft, 


A Locat Government Board inquiry was held at Alton, 
Hants, on the 19th inst., by Col. Coke, M. Inst, C.E., for the 
purpose of considering an application from the Urban District 
Council for a loan of about £1],000, for sewage dispcsal works, the 
plans of which had been prepared by Messrs. R. B. Grantham and 
Son, Northumberland-avenue, The inspector first examined the 
land up to and upon which the sewage was to be pumped and 
distributed, and then held the inquiry. There was a good deal of 
opposition to the application. 


Tue North-East Coast Institution of Engineers and 
Shipbuilders held a meeting at West Hartlepool, Mr. J, R, Fother- 
gill, vice-president, in the chair, Mr. J. Denholm Young read a 
paper on “The Application of the Law of S'milarity of Marine 
Propellers.” Afterwards Mr. G. H. Baines, of Sir William Gray 
and Co,’s, dealt with the proposed introduction by legislative 
enactment of the metric system of weights and measures, a 
subject with which he also dealt very ably last week at the annual 
meeting of the Cleveland Institution of Engineers. 


On Monday evening the members of the Huil and 
District Institution of Engineers and Naval Architects paid a visit 
to the National Telephone Company’s Exchange, Bowlaliy-lane, 
at the kind invitation of the manager, Mr. E. Williamson, and Mr. 
Harrison, of the General Post-office, and were put in communica- 
tion with several distant towns, At Belfast news of any fresh 
development in the trade crisis was anxiously sought; from London 
the operator’s opinion of the various places of amusement was 
obtained ; at Newcastle the clocks chiming the hours could be heard 
very distinctly. 

EXPERIMENTS With liquid fuel, under the supervision of 
the Bureau of Steam Engineering, are to be made shortly at the 
Brocklyn Navy Yard. Numerous samples have been submitted to 
the department, The readiness with which steam may be raised 
with fuel of this kind is one of its main adventages, especially for 
torpedo boats and other small craft, but the great difficulty i: 
storage cof the material. An American contemporary says there 
is also considerable danger in the case of come of the oil preducts. 
From a commercial standpoint liquid fuel on ships is at a disadvan- 
tage, but the matter of cost may be overccme ty special advar- 
tages on versels of war. 


Tue Société d’Incandescence Minerale has acquired a 
new intensive gas burner, covered by the Bansept patents, which the 
company propcs2s to work in England, France, Germany, Austria- 
Hungary, Italy, Portugal, and Holland. Sarmounted by the Auercap, 
the Bandsspt burner is claimed to give a light three times more 
powerful than any other, while at the same time effecting a saving 
of 25 per cent. on the gas consumed. The Socié € Belge Du Bec 
Auer has entered into an agreement with the Société d’Incar- 
descence Minerale to adopt the Bandsept system for public ard 
private lighting whenever possible. 

Hay Urban District Council are about to purchase 
from Hay Waterworks Company their undertaking, and by an 
agreement entered into between the parties the price to be paid 
for it, as well as the amount of compensation to be allowed to the 
secretary of the company, has been referred to the sole arbitration 
of Mr. Eiward Pritchard, M. Inst. C.E., of Birmingham and West- 
minster. The arbitration pr dings were d on Friday 
last in Hay,when the arbitrator inspected the works to be acquired, 
and sat on Saturday to receive evidence ; the proceedings being 
adjourned on Saturday evening until next week. Messrs, Griffiths 
and Cheese, of Hay, are the solicitors for the District Council, and 
Messrs, Gwynne James and Son, the solicitors for the Waterworks 
Company. 

It is now a little more than three years since the 
German five-master, Marie Rickmers, started from an English port 
on its first voyage, from which she never returned, disappearing 
without leaving a trace. Since that time only one sailing vessel of 
similar dimensions has been built, the French five-master La 
France. On June 8th the five-master Potosi was launched, and a 
short time ago started on her first voyage. This veseel is 426ft. 6in. 
long, 52ft. 5in. broad, and 32ft. 9in. deep. She has a capacity cf 
6150 tons, or 550 tons more than that of La France. Over 
5,511,0001b. of iron were used in her construction, and the 
vessel, which will make regular trips to the western coast of 
South America for saltpetre, can carry about 13,227 bags of this 
salt. For the transportation of the same quantity by rail, cays 
the Marine Review, €00 double cars would be required, which, if 
coupled together, would make a train more than three miles long. 


THE United States Army and Naval Journal says 
that the belief is current among engineer cfficers on duty in 
Washington that with the weight of machinery and horse-power 
given to steam engineering in the proposed battleships, they will! 
be unable to make the speed of 16 knots required by the specifi- 
cations. In fact, it is understood that during a conference held 
recently between the Secretary, Captain William T. Sampson, 
Chief of the Bureau of Ordnance, Chief Naval Coustructor 
Hichborn, and Engineer-in-Chief Melville, in regard to the specifi- 
cations for the new ships, the latter told the Secretary that the 
conditions would have to be unusually favourable for the vessels 
to make the required speed. Mr, Melville absolutely declines to 
discuss the matter, but he is understood to have given the Secre- 
tary to clearly understand that he had misgivings as to the vessels 
obtaining the speed required by the specifications unless they were 
tried when their displacement was much less than that called for. 
As the specifications have been completed, and the weights given 
to the several departments fixed, there is no way of increasing the 
amount granted to steam engineering. 


Tue annual report of the Western Union Telegraph 
Company states that during the year ending with June last, it 
added to its wire lines a net length of 11,859 miles, and that over 
10,000 miles of the new wire are of copper. The report states, 
moreover, that the company has adopted the policy of replacing 
all defective iron wires on its line with copper, the intention being 
to use that metal alone on all the principal lines hereafter. The 
advantages of saving in weight, increased capacity for electrical 
transmission, and diminished liability to interruption from atmc- 
spheric conditions, are sufficient to make the copper wires more 
economical in the end, notwithstanding their greater first cost. 
The decision has been assisted also by the fact that the improve- 
ments in processes for drawing copper wire have enabled makers to 
furnish material well adapted for telegraphic use. The renewals 
and additions made by the Western Union Company last year do 
not represent more than an average year’s work, The siz of 
copper used for telegraph wires is generally No. 9 or 10 B. and &., 
weighing about 199 lb, to the mile. This would require for 
10,000 miles about 760 long tons of copper; an amount not so 
— in itself, but as indicating a tendency to increased 
demand, 
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ONE THOUSAND UNIT ALTERNATING DYNAMO, LONDON ELECTRIC SUPPLY 


DYNAMO AND ENGINES, LONDON 
SUPPLY CORPORATION. 

ABOVE and on page 503 we illustrate the largest dynamo at 
this side of the Atlantic, and, we believe, the most powerful 
in the world. It is a1000 unit machine at 10,000 volts and 
156 revolutions per minute. Its output is 1250 electrical 
horse-power. It is driven by a set of three compound 
condensing engines, which we also illustrate, developing 
1500-horse power, with 160lb, pressure. The dynamo 
embodies all the latest improvements, and has been designed 
and constructed by Mr. S. Z. d’Ferranti and the Ferranti 
Company of London. 

The engines are by Messrs. Plenty and Sons, of Newbury, 
and are fitted with Joy’s liquid pressure expansion gear. 

In our next impression we shall describe this fine plant in 
detail, and give further illustrations. 








THE HOPE-JONES ELECTRIC ORGAN. 


THE application of electricity to the organ is one of the 
most recent uses to which this source of energy has been 
put. The possibility of obtaining a flexible medium of 
indefinite length between the key-board and the instrument 
has attracted the attention of numerous inventors, but until 
recently their efforts have not met with very great success. 
This want of success was due chiefly to the short and uncer- 
tain life of some of the moving parts of the mechanism, and 
the failure of even a single part would probably entail the 
annoyance of having a mute note. Many of the earlier 
difficulties appear, however, to have been surmounted by the 
Hope-Jones Electric Organ Company of Birkenkead. This 
firm has already installed a number of instruments which 
appear to give every satisfaction, and we recently had an 
opportunity of examining the new organ which has been 
installed in St. George’s Church, Hanover-square, W. 

Some of the principal advantages claimed for these organs 
are that they occupy much less than the usual space, and may 
be suspended from roofs or bracketed from walls; as they 
are simpler, they are often cheaper to construct, and the 
necessity for spending money upon organ chambers and 
other structural additions is avoided. The console or key- 
board is movable at will, and the organist is, therefore, able 
to sit at such a distance as shall enable him to hear his choir 
and organ properly. The key-boards and pedals may be 
fitted with a ‘‘ double—or first and second—touch,” by means 
of which an organist can, with a deeper depression of the 
key against a stronger resistance to the finger than that 
offered by the first touch, give expression to individual parts 
or produce sforzando effects on either single notes or chords, 
thus attaining effects hitherto impossible. 

Mr. Hope-Jones himself was present on the occasion of 
our visit to the St. George’s Church, and he clearly showed 
that the touch of the keys is as light as that of a pianoforte, 
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| closed in a swell box. 
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and the repetition quicker. He states that the action has 
been tested by Dr. Peace, the organist of Glasgow Cathedral, 
who certifies that it is capable of over sixty repetitions per 
second. This extreme rapidity exercises a marked influence 
upon the tone of the pipes, by reason of the percussive 
pneumatic blow secured. Improvements have, however, 
also been made in the construction of the pipes themselves, 
which account for the chief advance in the matter of tone. 
The stops are actuated by a row of small ivory levers called 
“ stop-keys,” working on a centre pin, and placed above the 
upper manual. By this means an organist is saved the 
trouble of constantly looking to right or left and removing 
his hands to pull out or push in draw stop-handles. He can, 
by simply touching the “‘ stop-keys,” alter the combination 
of stops and couplers with rapidity, and often without 
removing his hands from the key-board. 

It appears that the number of couplers and combination 
movements may be multiplied indefinitely; and the next 
required combination of stops can always be prepared in 
advance at the most convenient moment during the perform- 
ance of a piece, the existing combination continuing until by 
touching & stop-switch the new one is brought on instanta- 
neously. The first two combinations can be arranged before 
beginning to play, and two stop-switches are provided, 
one worked by the hand, the other by the foot, Transposi- 
tion into any key can be provided for electrically, the change 
of pitch being effected by merely moving a switch. 
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MAGNETIC KEY ACTION 


The organ at St. George’s Church consists of five separate 
parts—the pedal organ, with a compass from CCC to F, 30 
notes ; the great organ, compass CC to C, 61 notes; the swell 


nin” 


organ, CC to C, 61 notes; choir organ and solo organ, each | 


the same compass as the great organ; the solo organ is en- 
There is a valve in each pipe, con- 
trolled by an electro-magnet, and the keys on the console act 
as switches, 


or four dry cells only being used, while a second set are kept | stick with seven or more horizontal holes 
@8 @ reserve in case of breakdown. These cells last from! from the inside, give an increased area 0 


| 94 per cent. to 89 per cent. military gun-cotton, 


The electric energy required is very small, three | saving of erosion of the gun lining. The grain is a cylind 
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three to eighteen months, according to the amount of use to 
which they are put. 

There are, of course, a very large number of wires from the 
console to the organ ; these are collected into acable. At St. 
George's the number of separate wires in the cable is 1500, 
and the cable is led along the gallery to the organ, which is 
placed at the west end of the church, while the console itself 
is in the choir. 

In the engraving we give a section through the key action, 
A representing the wires to the console, and B the electro- 
magnet. When the latter is excited it attracts the valve C, 
so opening a passage for the wind under pressure contained 
in the wooden case. The armature consists of an iron diso 
mounted upon zinc, and it is stated that any deleterious 
action of the electric current destroys the zinc, leaving the 
iron intact. 

This is not the place for a description of the improve- 
ments in the pipes themselves, but we may state that in 
some cases the movement of the column of air is produced 
by the vibration of a thin diaphragm, this vibration being 
caused by electricity. The dimensions of pipes to produce & 
given note have had in some cases to be changed to suit the 
percussive action of the wind, due to the extremely rapid 
action of the electro-magnetic valve. 

We are informed that a small but powerfu: czgan for Wor- 
cester Cathedral is now being built upon this system in three 
portions. It will occupy very little floor space, but will fulfil 
the duties of the two large and costly instruments at present 
in the cathedral. This organ, though costing less than £3000, 
will, we, understand, rank as one of the finest cathedral in- 
struments in the country. 








CAPTAIN JAQUES ON WAR MATERIAL IN 
THE UNITED STATES. 


CapTarn JAQUES (late U.S. Navy, and of Bethlehem-street 
Works) read a paper in the Theatre of the United Service 
Institution on Wednesday, November 13th last, covering 50 
wide a field that much of it 1 rily consisted of state- 
ments which we could do little more than repeat. We prefer 
to single out the special features and dwell on them. 

The lecturer considered that the introduction of smokeless 
powder is at present telling more on gunnery than anythin 
in gun construction, and he considered that England ha 
been more successful with cordite than other Powers with 
any other form of smokeless powder. In America the 
Leonard and Peyton powder has come in to some extent for 
the army, and the Maxim-Schupphaus, which only combines 
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increased formation of*gas and pressure as the projectile 
moves up the bore. At {present [the U.S. Navy have such a 
fear of nitro-glycerine powders{that it has prohibited their 
use, The lecturer thought that erosion of bore might be 
diminished by cold rolling, and that something might be 
done by the use of alloys, such as nickel. He had a design 
of his own in which a few hollow press forged cold-drawn taper 
cylinders of alloyed steel were united by hydraulic power. 

In armour-piercing projectiles Captain Jaques considers 
that the United States had taken the lead. In the Wheeler- 
Stirling projectiles he believed were combined uniformity, 
surety of production and perforating power, not so readily 
obtained by any other makers in the world. The present 
requirement for armour piercers in the United States is that 
they shall perforate, unbroken, an ordinary steel, oil-hardened, 
and annealed plate, of a thickness equal to a calibre and a 
quarter. As afterwards brought out in discussion by Mr. Had- 
field, the English pass test is the perforation of compound 
armour equal to a calibre and a-half thick, but the projectile 
is allowed to break up if all the fragments pass through the 
plate. Wheeler-Stirling projectiles have perforated Harveyed 
armour plates uninjured. On November 2nd, 1894, a Gin. 
shot weighing 100 1b. perforated a Gin. Harveyed plate unin- 
jured, and a shot that has behaved in a similar way was 
presented by the lecturer to the United Service Institution. 
Last February 24th a 12in. shot perforated a 14in. Harvey 
plate, at a velocity of 1858 foot-seconds, with no injury, 
beyond lin. being taken off the point. Generally it is now 
considered in America that Gin. Harveyed plates can defeat 
6in. projectiles, including the excellent ones made by Holtzer, 
which may be taken as the standard for international 
comparison. 

It appears probable that the projectile likely to be generally 
used on service is of a type called ‘‘semi-armour piercers,” 
corresponding to English armour-piercing shell. They have 
small bursting charges, combined with a considerable power 
of perforation, and may come in for quick-fire guns, because 
it will often be difficult in action to decide whether common 
shells or armour-piercing projectiles ought to be used, and so 
this compromise may be useful. 


Passing to ordnance, the lecturersaid that Great Britain and | 
Russia alone had actually brought wire guns into the service. | 


He considered that Woodbridge, Longridge, and Schultz had 
about equal claims to the paternity of wireguns. The Brown 
Run is the best exponent of the system in America at present. 


In armour the United States have an enviable record. The | 


Carnegie Company, the lecturer said, is taking the lead at 


Present ; the chief advances on the year are the gas-hardening | 


methods of Krupp, Schneider, and the re-forging process 
Datented by Ounnghe, t por A 


| centage of the 


The latter compresses and toughens | 
the plates, and works down the crystallisation produced by | 


Excellent results obtained with thick 
Harveyed plates were mentioned, especially one on September 
4th last, when a l4in. plate for the Iowa resisted the attack 
of 10in. and 12in. projectiles so well that extra tests were 
tried. A Wheeler-Stirling shell, weighing 850 lb., with 1800 
foot-seconds velocity, broke up on the plate and cracked it, 
but did not perforate it. A Wheeler-Stirling 13in. shell, 
weighing 1100 lb., eventually perforated the plate, but caused 
no cracks. It struck with a velocity of 1800 foot-seconds, but 
this 14in. plate had borne the test required for one 17in. thick. 
It may be seen that when shot believed to be specially ex- 
cellent are employed against plates claiming also special 
excellence, some other element of comparison is needed. 
Hadfield has made projectiles which have borne repeated firing 
against steel. We could wish that the projectile presented by 
the distinguished lecturer to the United Service Institution 
could be again fired against armourin this country. Perhaps 
this might be possible, if duly arranged. 


the Harvey process. 








THE CRISIS IN THE SHIPBUILDING TRADE. 

Ir is now two and a-haif weeks since the first per- 

Clyde engineers was locked out, 

followed by the general withdrawal of the workmen, 

union and non-union, and matters seem to be further off 
from settlement than ever. Any fresh development there 

has been since last week has the appearance of further 

entanglement rather than agreement. It is estimated 

that close upon £10,000 has been lost by the Clyde engi- 

neers since the lock-out was initiated, and that the loss 

through the strike at Belfast amounts to about the same 

sum. To obtain an accurate account of the total loss 

involved would be difficult, as it includes the loss sus- 

tained by labourers and skilled workmen in allied trades— | 
a matter which is daily increasing. There is as yet no 

decided outcry on the Clyde for relief, but in Belfast the 

Trades Council has issued an appeal on behalf of the un- 

skilled Jabourers thrown out of work, who are not in 

receipt of benefit from any organisation. 

It is being borne in upon the men on strike by the 
weather conditions that the present is an inopportune | 
time to have struck work. It is rent and tax paying | 
time, and the winter is at hand, when fire and food and | 
clothing are more indispensable than throughout the | 
rest of the year. Again, while it is true that the volume | 
of work on hand is large, and having it lying unfinished 
may incommode, if not embarrass employers, it is be. | 





ginning to be realised that many of the firms really do 
not care much how long the cessation‘of work lasts’during 
the three months of the darkest*days in the year, when 
their expenditure is always much heavier than during the 
summer, 

There is now quite a decided feeling on the part of 
most lookers-on that argument and ordinary persuasion 
are useless, and that the present attitude of each party 
will be maintained until sheer exhaustion of one side or 
other, or perhaps of both, will compel capitulation or 
proposals such as must lead to a settlement. 

A manifesto, prematurely issued, though not perhaps 
the cause has been the occasion of a significant and 
highly important step on the part of the employers. On 
Wednesday of this week they held a conference at 
Carlisle, at which firms on the Tyne, Wear, and Tees 
were represented, as well as those on the Clyde and at 
Belfast. The object was stated to be to confer as to “a 
federation of engineering employers for defensive 
purposes,”’ and an official statement was made after the 
meeting to the effect that the representatives present 
were unanimously in favour of such a federation, and that 
@ representative committee had been appointed to carry 
out the necessary arrangements. 

The elements of disintegration in the Clyde-Belfast 
compact, which had without a doubt begun to show them- 
selves, will be more than discounted should this accession 
of the Tyne, Wear, and Tees firms beeffected. It isnot atall 
likely, however, that an immediate result will be the ex- 
tension of the “lock-out in sympathy” to the yards and 
engine works on the three East Coast rivers. The for- 
mation, nevertheless, of a strong and united association 
of employers for mutual support in cases of strikes and 
lock-outs may have the effect of discouraging the men in 
persisting in the present quarrel, whose immediate issue 
is so small in comparison with its ultimate ruinous effects 
on the engineering industries, not of one or of two dis- 
tricts, but of the whole United Kingdom. 








Tue India Office has forwarded to the London 
Chamber of Commerce, Botolph House, Eastcheap, London, 
E.C., a collection of papers on the subject of the development of 
the iron resources of the Salem district in the Madras Presidency, 
and has invited observations thereon. These papers will lie in the 
Information Department of the above offices for the inspection of 
members, and the secretary will be glad to receive, for trane- 
mission to the India Office, any observations the membera of the 
Chamber may desire to make on the subject, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


PROPOSED ASSOCIATION OF WATERWORKS ENGINEERS. 


Sm,—We are again reminded by that useful directory published 
by Msssrs. Hazall, Watson and Viney, that ‘‘ there is no institu- 
tion wholly given up to water engineering questions in Eagland, 
althongh such questions are occasionally treated of by the 
Institution of Civil Eagineers.” Taat is, 1 am led to understand, 
the opinion of many engineers, managers, and others interested in 
waterworks undertakings. Tae exceptional and severe winter of 
1894-5 itself was a subjact lesson to those interested in waterworks, 
The controversy between the use of two-gallon and three-gallon 
cisterns for water closet purposes, the question of employment of 
registered plumbers only for water-works purposes, the bettercontrol 
of fittings for the prevention of waste, misuse, and the contamination 
of public supplies, are points amongst others which might usofally 
engage the attention and call for combined action from those 
engaged in this important branch of engineering. 

My object in writing is to initiate a discussion from those 
intezested with a view of ascertaining what support is likely to be 
given to such an association. D. M. F. GAskIn, 

Nottingham Corporation Waterworks, November 16th. 





THE ENGINEER IN NAVAL WARFARE AND IN COMMERCE, 


Str,—At the present moment when the peace of E1rops seems 
trembling in the balance, it may not be inopportune to look back- 
ward and view, as through a telescope, the part taken by engi- 
neers to promote the success of their country in war and peace 
afloat. By the term engineer in this connection is meant the man 
who designed the tools to build ships, to manufacture cables, 
windlasses, and anchors, to cast or forge and prepare for active 
service the ballistic weapons which every age has been provided 
with since man first endeavoured to inflict death upon man by 
combined operations at sea, And we may be pardoned for claim- 
ing, as an engineer of a high order, the naval architect of the 
present age, whose mathematical and technical education are 
closely allied to the training of the marine engineer. My readers 
will understand what is meant, when I explain that an object 
of this letter is to compare the labours of the sailor with those of 
the engineer. Probably, naval architects consider that their 
special work preceded that of the engineer, but to this I urge 
the claim that tools preceded the preparation of material, and the 
tool-maker was an engineer. Bat, and I suggest this with 
pleasure, possibly the ancient tool-maker and shipbuilder were one 
and the same man. The sailor, however, has invariably possessed 
a mind non-mathematical and non-scientific. Right through the 
ages he appears to have contented himself with simply using to 
the best of his ability the means provided for him to steer from 
shore to shore in the pursuit of commerce, or to carry destruction 
to an enemy’s fleet or land fortifications, His mathematics 
generally ended with elementary problems in navigation. And 
what the sailor was inthe days of Themistocles so he is to-day— 
speaking generally. 

It would probably shock the prejudice of the average Briton to 
hear the claim seriously made that British engineers, rather than 
British sailors, defeated the Armada in the English Channel. 
Nevertheless, it is approximately true. No one disputes the skill 
and bravery of Howard, Drake, Hawkins, and Frobisher, and the 
heroes who fought with them in the fierce and sanguinary battles 
of 1588; but it must not be forgotten that to the superior swift- 
ness and manceavring power of our ships, and to the heavier metal 
they carried, Drake himself owed the success of his daring attacks, 
Without superiority in these respects, the probability is that the 
English fleet would have been overwhelmed by mere weight of 
men and material. It was the same at Salamis; the superior 
manceuvring power of the Greek fleet led to the confusion and 
collapse of the Persian power. In the war between Rome and 
Carthage, ‘The Mistress of the Ssa” ruled the ocean only so 
long as her engineers provided vessels of superior form and 
numbers, but no sooner did Rome improve upon the models of one 
or two Carthaginian vessels, which had been captured, than the 
tide of victory turned, and the destruction of the great ancient 
Sea Power became merely a question of time. Or take the siege 
of Syracuse as an example of what engineers have done in naval 
warfare. The Roman forces under the Consul Marcellus attacked 
the city by land and sea with weapons for which ‘‘the Romans 
were always famous in attack and defence.” But in the person of 
Archimedes, an engineer, Syracuse possessed a defender so 
ingenious and inexhaustible in warlike resources, as to stem the 
avalanche of destruction; and probably, but for military incapacity 
and negligence, the Romans would have been compelled to raise 
the siege and retire discomfited. Thus much of ancient history. 

In these days what do we s3e? Is it not true that, other things 
being equal, the battle is to the strong and swift, so far as material 
goes’ It is a patriotic fib, the tradition that one Britisher is worth 
a half dozon of any other nationality. We are naturally gratified at 
obtaining a victory by the skin ef our teeth, as it were, over an 
equal number of foreigners at football, at regattas, or when our 
man excels in strength and endurance by an infinitely small degree 
the Frenchman or German opposed to him. But the sweeping 
statement that one Englishman is worth a dozen foreigners is 
absurd, and in the day of battle it will be superiority of material 
and an equality in personnel which will give us victory. Hence the 
importance of the engineer’s functions, which I wish to see 
recognised by the so-called ‘‘ executive” class of the navy who 
usually arrogate to themselves the entire credit of maintaining 
British supremacy afloat, 

A recent writer in one of the magazines representing executive 
modesty has not only fought stiff fights in a ‘‘ New Centurion” 
against fearful odds and come off victor, but in the intervals 
between demolishing a fleet he repairs the wounded hull, assists 
the exhausted engineers, and plugs up shot-holes and other defects 
in funnels by going down the fannels, if 1 am not mistaken, when 
the fires are alight! If men like these command modern battle- 
ships it is easy to surmise what trouble will be met with the 
moment serious casualties occur in actual warfare. The fact is, 
the ‘‘executive” class of the Navy must sooner or later stoop to 
reason, and learn by strict attention to scientific facts that naval 
battles will be the battles of engineers rather than of sailors, and 
the sooner the Admiralty are made to realise this, and call to their 
intimate councils, on equal terms, one or two of the ablest 
inspectors of machinery the country possesses, the safer will Old 
England be from defeat at soa and subsequent invasion, Now, a 
word as to peace operations, 

The system of attack and defence that naval engineers have co long 
been familiar with and suffered under—many poor fellows sinking 
into misery and being hurried inte early graves through the class 
prejudice so cherished by ‘‘ executives,” and most ingeniously and 
mercilessly used by them to the degradation of their engineer 
shipmates—is not anknown in the mercantile marine, There the 
master is too frequently as domineering over his little world, as 
the naval “‘ executive” is over his larger one, Yet it is apparent 
to all who are read in shipping literature that the master’s duties 
on board large steamers are rather those of a secretary and host 
than of a sailor, as we understood sailors in the sailing era, In 
spite of this, however, in spite of the fact that the engine with 
its appurtenances and hall, are under the care of the engineers, 
whose long technical training qualifes them for dealing with the 
entire stracture of the craft in which they live, chief engineers 
are badly paid and lodged when compared with masters. It is 
difficult to assign any reason for this, except a commercial one. 
It cannot be on account of superior professional or educational 
knowledge, It may be because the master is regarded as the 


owner's representative, authorised by law to transact business for 
him, and, under certain circumstances, say, in distant lands, to 
deal with large sums of money belonging tohis employers, If this 
be the operating cause, which seems reasonable enough, why does 
it continue to operate when the conditions of employment are 
entirely changed ? Why, for instance, is this unjast priority per- 
mitted in the Marine Dapartment of the Board of Trade, where 
the average salary of the nautical surveyors is £437 per annum, 
whilst the average salary of the engineer surveyor is only £360 a 
year, Why, too, is it thought necessary to reserve for twenty- 
three nautical surveyors seven berths, with salaries of £500 a year 
and upward, whilst for seventy-six engineer surveyors only eleven 
such berths are provided ? Is it because the daties of the former 
excel those of the latter in importance? Svarcely so, seeing that 
the engineers perform similar duties to those relegated to their 
nautical colleagues, and, in addition, the more serious and diffi- 
cult work which only trained engineers can perform, viz., the 
survey of iron or steel hulls, engines, boilers, and all deck machinery, 
work which it is well known entails labour of a trying and dis- 
agreeable character. 

If asked to azcount for the differenco of treatment of the 
engineer surveyors and the nautical ones, I should hazard the 
opinion that it is due to British conservative habit of thought, 
We change but slowly. In the sailing-age no rival bad arisen to 
question the captain’s supremacy. His skill propelled the ship; 
his assistants were officers trained under his eyes, and an unlettered 
mechanic, who was able to repair hatches and deal with broken 
spars. And the public, and the senior clerks who really constitute 
the Board of Trade, seem still to invest the master of a mastless 
steamer with the attributes of the old sailing masters. The 
importance of the marine engineer has not yet been realised at the 
Board of Trade any more than it has at the Admiralty, but a 
change must be enforced, and that soon. Atthe Board of Trade, 
where the professional head is a shipmaster, there ought to be 
appointed at least one engineer and one naval architect. 
It is unfair to the surveying staff generally, and, as I have shown, 
unjust to engineers, to allow the clerks at Whitehall to be guided 
in technical subjects and in disciplinary methods by merely a 
shipmaster. It is worse still when we consider the relations of the 
Board of Trade with the great body of shipowners of this country. 
Technical questions of immense importance are continually being 
presented at Whitehall for solution, and it is not too much to say 
that they should be settled without unnecessary delay by a per- 
manent committee consisting of an engineer, a naval architect, 
and amaster. Oaly by some such means as this will the clerks 
be kept from error, disputes, and chronic confusion. 

The present moment has been chosen to deal with this matter, 
because of the early retirement of Sir Digby Murray, sailor, and 
Mr. Traill, engineer, and it is to be hoped for the good of all that 
their places will be filled by men of exceptional ability. In Mr. 
Traill the Board of Trade possesses an indefatigable worker, an 
upright official, and an excellent engineer. In the retirement of 
Sir Digby Murray, the Board will lose the services of a good 
practical sailor, and a most gentlemanly man. They have my 
best wishes for long years of life in such retirement as is suited to 
their inclinations ; but, a new order of things has arisen, and their 
successors should not only be men of mark, but men willing to 
co-operate with each other on equal terms, without jealousy, and 
with entire devotion to the affairs of the mercantile marine, whose 
interests they will be paid to safeguard, Bok HEAD. 

November 19th. 





WORM GEAR DRIVEN MACHINE TOOLS. 


Srr,—I have been much interested in your series of articles on 
machine tools in the works of Messra. J. Watt and Co., of 
Birmingham, and I have been much struck by the fact that 
arrangements have bsen made in so many cases to drive by worm 
gear. This system of driving I thoroughly believe in, but the full 
advantages of it are not obtained when the power is connected to 
a worm wheel keyed on to a shaft, and the torsional stress is to be 
transmitted through a shaft or mandril and then again to the face 
wheel of a lathe, as in coasequence of the leverage there would be 
a certain amount of vibration when a heavy cut is being taken. 
The fullest advantage of the system is taken when the tool or tool 
slide is attached direct to the worm wheel, or in the case of a 
lathe when the teeth of the worm whesl are at the back of the 
lathe face plate. By this arrangement there i3 very little strain 
passing throngh the mandril to the lathe. As an example of the 
successful application of this — I send you a sketch of a simple 
apparatus which I designed some five years since, and used at some 
works in the Midlands, of which I was managing partner. A contract 
had been entered into—without my cognisance—by which we were 
to manufacture a large hydraulic press having three tables 12!t. by 
16it., each casting weighingabout 16 tons ; and this contract was 
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taken, although we had no planing machine capable of planing any 
surface wider than 9ft., and no cranes in the erecting shop able to 
lift more than 10 tons. In order therefore to avoid the enormous 


ee) 
rately done, although perhaps not done so perfectly as it 
have been in a planing machine of sufficient width, The t 
cost of all the new material, patterns, lifting and fixing of 
the tables, was £38, and the wages on machining the castiags — 
» Sub- 


might 


stituting one table for another, until all 
was F gen ae total cost a £70. 
I do not claim any novelty for this arrangement : 
know it may have been done lots of times ay at : 
seen such an arrangement, and as it forms a simple way out 9 
difficulty, and may be of use elsewhere, I send it yoa with the 
object of fally endorsing your opinion that there is a great deal rs 
be said in favour of worm gear for driving machines engaged Ms 
heavy cuts on cast iron, in consequence of the extreme smoothness 
with which it drives, STEPHEN H, Terry, M.LC.E ‘i 
17, Victoria-street, Westminster, S. W., ey aor 
November 9:h, 


three had been machined, 





THE NILE BARRAGE, 


MonsiI£UR,—Je suis un lecteur fidele de votre rema: i 
cation, J'y ai trouvé dans vOtre Numero 2079 do ag pea 
é2oulé un article sur le Barrage du Nil que j’ai lu avec un inté at 
tout particulier. ; 

Vous voudrez bien comprendre cet inté:¢: lorsque j’aurai en 
Yhonneur de vous dire que j2 suis le fils de l’auteur de ce grand 
travail que vous attribuez 2 un autre lorsque vous dites— page 
427, colonne 2—‘ we venture to predict that Mr. Wal. 
cock’s work will outlive that of Linant Pascha.” 

Or, le Barrage n’est pas l’wavre de Linant Pacha, mais bien 
d’un ingénieur des Ponts et Chause¢as francais du nom de Mougel- 
Bey, qat en fit tous les plans et, seu/, en dirigea l’ex¢2ution jusqu’an 
moment oii un caprice gouvernemental en fit suspendre les travaux 

Cette interruption dura pré; de 25 ans, Ce n’est que, en 1884 
que l’idé3 du Barrage fat reprise par |’eminent ingéaieur militaire 
= — Scott Monerief, 4 qui l’on doit l’achevement de ce grand 

ravail. 

J’en appelle au témoignage de Sir Colin qui, ayaut su que 
Mongel-Bey etait encore en vie, le fit appeler, lui témoigna les pins 
grands egards et lui demanda 4 plusieurs reprises ses vues sur les 
meilleurs moyens de terminer le travail. 

Je suis heureux de donner ici un hommage de reconnaissance au 
souvenir du trés distingué Colonel Sir Colin S2ott Moncrief, et aE) 
suis assuré que, comme tont le monde officiel en Egypte, il declare. 
rait que Mougel-Bey est le seul et le veritable auteur du Barrage, 

Mon pére est mort aujourd’hui; il a laise¢, entr'autres grands 
travaux, le Barrage quia augmenté la production du coton d’environ 
£3,500,000 annuelles—et le Canal de Suez dont il etablit les plans 
et devis, et dont il dirigea les travaux pendant les premiéres anr eg 
avec le titre de Directeur-gécéral. Mais, dans cette dernitre uvyre 
son nom est moins connu parcequ’il est ¢:lipst par le nom plus 
populaire de M. de L.2sseps, qui semble avoir absorté toute la gloire 
de ses collaborateurs. 

Je désire vivement qu’tl n’en soit pas de méme pour le Barrage; 
mon pére, apres; avoir conca et cré3 deux ceavres qui ont enrichi 
tant de personnes, est mort pauvre d’argent; jo ne voudrais pas 
laisser périr le seul héritage qu’il m’ait laies¢, X savoir ]'honneur 
de ses ceuvres, 

J’ose espérer, Monsieur, que vous voudrez bien accueillir cette 
rectification, sans doute un pen longue, mais vous comprendre de 
quel interés elle est pour moi et les miens, 

Veuillez agrésr, Monsieur, l’expression de mes sentiments les 
plus distingués. F, Mouce.-Bey, 

55, Rue de ChAteandun, Ancian Ingé aienr-en-chef 

Paris, November 9th, da Gouvernement Ottoran, 





CONTINUOUS BRAKES, 


Str,—I notice with pleasure that the subject of continuous 
brakes is again baing discussed in THE ENGINEER, Owing to the 
increased speed of trains throughout the country of late, this is 
an extremely opportune time for the discussion. It is hard to see 
how the railway companies could have b3en so short-sighted, in 
the first instance, as not to come to an agreement to adopt a 
standard brake, What endless trouble and expense this would 
have saved them. Now that such enormous sums have been spent 
in brake equipment, I fear that it is useless to hope—in the near 
fature, at least—for a satisfactory solation of the brake question, 
It would bs a great help towards this end if some large railway 
company, with the assistance of the Board of Trade, could see its 
way to fit up a train with the quick-acting Westinghouse brake, 
and make exhaustive experiments therewith, experienced officials 
from all the other railway companies beinz invited to attend. 
Sach train should be composed entirely of bogie stock, braks 
blocks being fitted to every wheel ; and further, a bogie engine 
should be used, brakes being fitted to its bogie wheels, as advo- 
cated by Mr. Ciement E. S:retton, in his excellent latter on the 
subjsct. 

A train composed of West-Coast carriages with a Caledonian 
bogie engine would be an ideal one for the purpose. There is 
little doubt that, after thorongh trial, the quick-acting brake 
would be found the best in every way, especially for our expresses, 
which are getting heavier and faster year by year. Even though 
the railway companies could not see their way to adopt a universal 
brake, surely the East-Coast and West-Coast stock could be fitted 
with one brake only. The saving in weight and cost would be 
enormous, and, as Mr. Littlejohn rightly points out, the efficiency 
of one brake only would be far greater than a combination of two 
as at present. For years past Great Britain has bsen ridiculed in 
other countries on the absurdity of the companies adopting dif- 
ferent brake systems, Tho last number of the Railway Gazette 
has, I notice, a good article on the subject, While the railway 
companies of other countries are fitting the best and latest forms 
of brake to their goods trains, we seem content to still use more 
or less inefficient ones for our best expresses. 

Constitational Ciluh, London, Percy CALDECOTT, 

November 18:h, 


AMPHIBIOUS BOATS, 


Srr,—Will you permit me to thank your correspondents 
‘*Commerce” and Messrs, C. W. Dodgin and Sons, for their 
estimates in answer to my query ? 

I am of opinion that the estimate of ‘‘Commercs” is very near 
the truth, and that therefore we have to compare on the one side 
an ordinary boat carrying 30 tons paying load, and on the other side 
an amphibious boat costing £50 more and carrying 17 tons paying 
load on thesamedraught, A difference quite enongh, I am afraid, 
to swallow up all the profit, to say nothing of the permanent way 
and other accessories appertaining to the amphibious system ; the 
only set off against which is the saving of the lockage water. _ 

I do not think that the system of amphibious boats in trains 
would be auy help to raviving the trade on the canal system of 





expense of getting these castings machined out—quotati for 
which reached £450 for the three, exclusive of carriage, which would 
have amounted to about £90 out and home, making a total of £540 
—I took a large face plate which had formed part of a broken-up 
lathe, fitted it to a large hollow cast iron shaft that was fortunately 
lying on the premises, had some castings made in segments to form 
a worm wheel, bolted this to the rim of the face plate, fitted a 
small worm to it, keyed it on the same shaft with a 4ft. pulley, and 
had a pattern made of a simple form of slide-rest, fitted with a 
capstan at the end of the screw to actuate the feed, bolted the 
slide-rest firmly to the face plate, formed a temporary bearing in 
the recess cast in the hydraulic table, and Pe bearing bolted 
to a large iron girder, which was as» onthe premises. The girder 


was bolted to a stack of foundry moulding boxes by tie rods passing 
through the stack to plates underneath, and with a small engine 
of 3-horse power to drive the pulley the apparatus was complete. 
With the attention of one man we machined the whole of those 





castings in about seven weeks, and] believe the work was accu- 





England. The bulk of our canals, especially the narrow ones, are 
unsuitable in their present form for navigation by trains of boats. 
Ia places where flights of twenty to thirty locks occur very steep 
gradients would be necessary, or else heavy works would have to 
be undertaken to lengthen the line of conmunication between the 
top and bottom pounds, which in some of our canals would have the 
effact of at once making them almost as much railway as canal. 
The system, as I pointed out in my letter of 4th November, was 
fally described by Falton at a time when canal prosperity was 
at its height. I am no believer in any scheme for reviving 
passenger traffiz, or high-class goods traffic on canals, The day 
for this has gone by, and the railways are in this case, where 8 
is of paramount importance, the most suitable means of transport. 
Bat there is no reason why canals under modern management, and 
adapted to modern requirements, should not sgain bacome the 
principal means of transport for heavy traffi: which can afford to 
wait, to the great advantage of the trader and the community at 
large ; as a canal proparly adapted can carry at rates with which & 





railway cannot afford to compets, 








Nov. 22, 1895. 
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ion, I must apologise for mentioning purely personal 
Ie — state that my cousin, Mr. R. F. De Salis, the author 
ue * notograpbs taken on our tour, and I are separate persons, 
of ti ae are both asgociated with the Grand Junction Canal 
thors _—he as a member cf the select committee, and I as a 
Ce ot the general committee. May I also add that I have 
— ed a considerable portion of my time for ths last few years 
ony aioe personal canal inspections, and have travelled over the 
= pr portion of the inland navigations of England, having up 
the resent time reached a mileage of 8000 miles. 
wer features of the Dragon Fly, which you described in 


ial 
eo the 8th inst., are the result of the experience 


our - 
+ od in two smaller launches engaged on this work. To any of 
acquired rs who are sufficiently interested in the 1000 miles tour 


I shall be happy to forward a full tabular state- 


n Fi 
of the Dragon. at procent the only account ready, on receipt of a 
y post. 


ich is at 
ment, whic H. R. De Satis, A.M.LC.E, 


+ from them 
rerrairacres, Oxford, November 18th, 
gir,—It may be of interest to say that on Chinese canals locks 
re unknown. The boats are hauled up and let down ramped 
deseo which divide the higher and lower levels, 
Mark-lane, November 19¢h. Hyson. 





FLANGE RAILS AND METAL SLEEPERS. 


gir,—In your issue of Ostober 11th a correspondent claims 

advantages for bullhead rails over flange rails, which do not 
appear to be well-founded. In the first place, he makes the 
mistake of saying that tie-plates, as used in this country, are an 
approach to the Eaglish chair, but lack the lateral support of the 
latter. In point of fact, a light steel plate to protect the surface 
of the sleeper is a very different thing frem the heavy cast iron 
chair which is required to hold up the bullhead rail, more 
especially as the use of this plate has bzen found in practice to 
render unnecessary the use of the lateral support formerly used 
on carves in the shape of rail-braces. The wheels on a curve tend 
to tilt the rail outward, and the consequent pressure on the outer 
edge of the flange cuts the wocd of the sleeper and compresses 
it, thus allowing the rail to tilt and reducing the hold of the 
fastenings. ail braces were used to resist the tilting, but were 
only effective if well looked after. By putting a steel plate under 
the rail, however, the cutting and tilting are impossible, and in 
many cases the plates are now used instead of the braces. The 
cast iron chair is, for new tracks, so much useless material, and 
the most economical and efficient track construction consists of 
flange rails resting on tie-plates, and secured to the sleepers by 
screw spikes or other efficient fastenings. 
- In regard to Indian railways, your correspondent omits to 
mention that both bull-head and flange rails are used on cast iron 
pot” sleepers and ‘‘plate” sleepers. The old Metropolitan 
Railway flange rail could hardly have been expected to be a success 
if viewed in the light of modern experience in rail design. It is 
certainly much too broad a statement to say, as does your corre- 
spondent, that the original case in favour of flange rails has 
entirely collapsed. For heavy traffic there is probably no better 
track than that laid with the 80lb., 901b., 951b., and 100 lb, 
Am. Soc. C.E. flange rail sections extensively used in this country, 
and which do not require from 50 lb, to 112 lb. of cast iron on each 
sleeper to hold them up, or require the more or less untrust- 
worthy wooden key to secure them. This matter I discussed some 
years agoin my paperon “‘ English Railway Track.” Again, in your 
issue of October 25th, your correspondent describes a new method 
of securing bullhead rails to steel sleepers, retaining practically the 
form of the present chair—or ratber of the old bracket chair. 
This perhaps might be advisable should any E.glish road replace 
its wooden ties with steel ties or sleepers, but considering the 
cost of the steel sleeper, and the long life of creosoted wooden ties 
having the broad bearing of the chairs to distribute the pressure, 
it would seem difficult to formulate any very strong argument io 
favour of replacing the wooden ties of an excellent track with new 
and costly steel ties. It is certainly very seriously open to doubt 
whether such a change is ‘‘ within measurable distance,” as your 
correspondent states. 

Ia my report on ‘' Metal Ties, Metal Tie Plates and the Pre- 
servation of Wooden Ties,” 1895, to which he refers, it is shown 
that the increased use of metal ties to any extent has been post- 
poned very materially by the enormous economies which have 
been attained at small cost by the introduction of preservative 
processes and metal tie plates, thereby protecting the wood from 
decay and wear. There is thus, at present, practically no chance for 
steel ties in the United States, except toa limited extent for street 
railways, and still less chance in Canada. In India, Africa, and 
South America, there are good markets, owing largely to the 
more severe climatic conditions. Fora general presentation of the 
questions of expediency affecting the adoption of metal ties, I 
would refer your correspondent more particularly to pages 149 to 
155, and 189 to 195 of my report above referred to. 

E, E. RussELL TRATMAN, M, Am. Soc, C.E. 

New York, November 5th. 


A PUMPING PROBLEM. 


Sir,—“ E2sonomy ” asks in your last issue, page 490, Have any of 
your readers similar cases’ The plan he suggests is quite feasible 
if his pumps are strong enough to lift from the 500 yards level, 
The suction foot valve need not be ‘‘ screwed down ;” as long as 
there is water flowing from the 400 yards level the foot valve will 
be fast enough. To ‘‘ remove the suction valve of the pump and 
place a clack box” to the higher Jevel would be more than useless, 
It would be necessary to have a sluice valve just before connecting 
with the 500 yards level suction pipe, so as to hold up the column 
of water in the down pipe from the 400 yards level when pumping 
from the bottom level. 

Water from the 400 yards level ing into the will prees 
the ram on its upward stroke at about 1301b, per equare inch, and 
thus aesist the steam piston to carry round the fly-wheel—if there 
is one—and move the opposite pump. WALTER CROOKE, 

Millom, Camberland, November 18th. 


ar 








SLOW COMBUSTION AND ONE THOUSAND-POUND STEAM. 


£1r,—I think it wou!d be a good thing if some one tried the 
¢ffect of slow combustion and 1(001b. to 12001b, steam. As an 
old man of business I know from experience that quick firing 
wastes a deal of fuel, and if small-tube boilers quite full cf water 
—not water and steam—are used there is no danger in going up to 
1000 Ib, or 1200 lb, pressure—eay, 550 deg. to 570 deg. Fah. With 
distilled water and no‘oil in the cylinders, and tubes of very small 
bore in proportion to their thicknees, 12001b, steam is quite as 
safe as 201b, steam, My idea of a boiler for very high pressure 
would be a lot of steel coils 4in. or fin. bore, shut up in ‘‘ anoven” 
With the fire below them—not too close—and the flare at the top 
controlled by a close-shutting damper, with a pyrometer at the top 
to indicate the heat of the vapour as it passes to the chimney, and 
another just level with the lowest portion of the boiler pipes. This 
Would show the heat at top and bottom of the oven. 

Panithon, Radnorshire, November 19th. G, A, Hatc, 





SELF-PROPELLED ROAD CARRIAGES. 


Str,—As steam carriages are under discussion just now in THE 
Enc ‘INEER, I think perhaps you might like to see a photograph and 
description of one I built myself for my own pleasure early in the 
year 1862, but from tearof the law, and the frequent interference 
of the police when using it, I gave up its use, and took out the 
engine when the red flag order came ont. It is still in existence, 
though somewhat dismantled. 

The whole engine, boiler, &c., is built on a circular frame with 


flange at bottom. There is a corresponding circular ring in the 
frame of the fore part of the carriage, fitting over the engine 
frame, and serving to connect the carriage to the engine, &c., 
while allowing the engine to turn for steering. The front wheels, 
which carry the fall weight of engine, boiler, &c., are both driving 
and steering. 

The steering is done by means of a circular rack and pinion, 
The weight in running order was about one ton, 
clutch with lever; the other has a friction clamp lined with 
wood in place of the clutch, with sufficient grip of driving shaft to 
assist in driving, and yet allowing for turning corners, and compen- 
sating for inequalities of the road, The cylinders are 3in. by Gin, 






































One wheel has a | 


and that when he saw it it was a compound. This agrees with the 

information given to me when the photograph I have was sent me, 

At the same tine, I was told that No. 8 was a broad gauge 

compound locomotive, D, H. LittLesonn. 
27, Bank-street, Dundee, November 19th, 





Sir,— Whatever Mr. Stretton may think, I know for a fact that 
at least two of the Dublin and Drogheda tank engines had no 
brakes. One was the Princess Alice, I forget the name of the 
other. It is quite possible that brakes were shown in the drawings, 
but in the years 1851 and 1852 they certainly had no brakes, 




















PATTERSON'S STEAM 


stroke, working pressure 100 lb.; the water carried urder the 
back seat, and fuel under the side seats. ne person could easily 
manage to work the whole. A. PATTERSON, 
S. and V. Water Company’s Works (New), 
Manor Park, Streatham, October 29th, 





HORSE-PROPELLED PADDLE BOATS. 


Sir,—Sir Benjamin Baker remarks in his presidential address 
that although paddle-wheel tugs worked by horees were in use both 
on the Thames and the Tyne in 1673 (sic) land vehicles worked by 
horses carried on board do not appear ever to have been tried. 
The plan has been, however, proposed, and is described in Luke 
Hebert’s ‘‘ Engineers’ and Mechanics’ Cyclopedia,” 1836, page 463 
vol. ii. It was the subject of a patent granted to W. F. Saowden, 
of Oxford-street, on 18th December, 1824. ‘‘ Instead of placing 
horses outside of a carriage to give it motion, the patentee puts 
them inside for that purpose.” Here follow a drawing and descrip- 
tion of the carriage, which looks a hing like a -house 
on wheels, Hebert remarks that ‘‘the popular objection to this 
plan is the apparent absurdity of the horse having to carry his own 
weight.” It does not seem to have been tried. 

Tais interesting old book gives drawings and descriptions of many 
self-moved road carriages, I had to travel more than once between 
Norwich and Yarmouth by the ‘‘horse packet” in the early 
thirties, It was put on the river because the steamer burst her 
boiler, and peop'e were afraid to travel by it. R. 8. CULLEY, 

Inglenook, Weston-super-Mare, November 18th. 








GAS PRODUCERS AT DOWLAIS. 


Sir,—R.ferring to the Notes from ‘‘Wales and adjoining Counties” 
in your issue of the 15th inst., you notice the Dowlais-Cardiff 
Works, and say ‘‘one marked feature of the works is the gas- 
producing plant, The gas producers are of the Siemens type by 
Ingham, and are eighteen innumber.” This is not so, the producers 
are my patent known as the “ Ingham producer,” and are in no way 
like the Siemens producer, Wm. Porritt INGHAM. 

Middlesbrough-on-Tees, November 19th, 





EARLY GREAT WESTERN RAILWAY ENGINES. 


Sir,—I am very pleased to see that Mr. C. E. Stretton has given 
your readers a drawing of the Pianet—1830—-same as on the Liver- 
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pool and Manchester sheet at South Kensington, as this engine | 


included so many vital points in the construction of a locomotive, 
and was the first engine built with sandwich frames and a double- 
cranked axle, It was a striking improvereat upon the Rocket and 
Northumbrian class. With regard to the early Great Western 
Railway locomotives, would Mr. W. B. Paley give your readers the 
date of the first goods engine constructed at Swindon for theGreat 
Western Railway Company? It would oblige H. GREENLY, 
London, W., November 16th. 





S1r,—I have noticed with great interest the attention attracted | 


| being part of a fixed schedule from New York to San Francisc 


by my reference to the Armstrong class, which, to the best of my | 


belief, are the rebuilt editions of the four engines mentioned in Mr. 
Paley’s letter this week. Hitherto I have never heard this propo- 
sition questioned ; but, as someof yourcorrespondents appear tohave 
= about the matter, I hope we may get it cleared up once 
or all, 

I think Mr. Greenly will, on consideration, admit that the argu- 
ment from photographs will not carry us very far. 
instance, looking at the picture of a London and North-Western 
Whitworth, would see in it anything to suggest a connection with 
the original little engines of this class, some cf which I remember 
running with fretted splasher and no cab, up to about a dozan 
years ago’? And yet we all speak of the ‘‘6ft, rebuilds,” and 
never call them new engines. 
is appropriate, in such cases, is another question. 

London, 8.W., November 19th, W. B. THompson, 





Es - = 7 . | 
Sir,—Mr. Stretton, in your issue of the 15th inst., replies very | at the Dowlais Cardiff Works was made for them by us. 


fully to the irquiries made by your correspondent ‘‘ Sextus” on | 


page 411, and I am much pleased to see the drawing of the Liver- 
pocl and Manchester engine Planet incorporated in his letter. 
Apart from the fact that this was the engine in which the first 
sandwich frame was used, the Planet is of more than ordinary 
interest in being, as Mr. Stretton also points out, the first inside- 
cylinder engine. I observe that Mr. Stretton refers to Mr. W. B. 
Thompson’s letter—pege 454—in very much the same termsas I do, 
and I trust that Mr, Thompson will give us all the information he 
can as to the Great Western engines referred to, 

Mr. Greenly is quite right in his statement that Great Western 
engine No, 9 had outside valve gear. I have some very good 
photographs of that engine taken soon after it came out, and 
showing the link motion on the outside, No. 9 never had outside 


Who, for | 


How far the adjective “ rebuilt” | 


cylinders, and it never was a compound. Referring to the six- | 





wheeled engine No, 7, Mr. Stretton says he has seen the engine, 





CARRIAGE 


The most powerful engine working the line at that time was the 
Drogheda, built by Messrs. Grendon. The Howth branch was 
worked by a saddle tank engine, known on the line as “ Hampy 
Back,” and by the Princess Alice. I have seen the latter stalled 
in ‘‘the Janction,” where there was a station, on a Sunday, and all 
the third-class passengers turned out to push the train and give it 
a start, the Howth branch joining on to the main line by a very 
steep though very short bit of incline. The passengers tumbling 
in again as soon as the train began to move was a sight to be seen. 

November 19th. SEXTUS, 





THE LONGEST RAILWAY RUN ON RECORD. 


Srr,—Some weeks back, when you spoke of the then recent run 
from London to Carlisle without a stop as a unique performance, 
I ventured to ask whether you could disprove the authenticity of 
the American record of a run without a stop from Jersey City to 
Pittsburg, a distance cf 4394 miles, as against 300 between Euston 
and Carlisle. You replied that the American record had always 
been mistrusted in this country, but acknowledged to having no 
special information on the subject. As I was sure that neither 
you norany English engineer would wish to claim honours for 
victories which we have never gained, I thereupon wrote person- 
ally to Mr. Ely, the well-known chief of motive power of the 
Pennsylvania Railroad Company. I have just received his reply. 
It is, you will no doubt admit, conclusive that “ without a stop” 
meant in this case literally and absolutely what we should here 
understand it to mean, that the wheels never ceased revolving. 

Perhaps I may add to Mr. E!y’s memorandum, for the benefit of 
those to whom the geography of the American line is not famliar, 
first, that Jersey City is the point on the west side of the Hadson 
where New York pars2ngers change from ferry boat to train, or 
vice vers ; and secondly, that between Harrisburg and Pittsburg 
the Pennsylvania line crosses the Alleghany mountains, at a height 
of, if I remember right, between two and three thousand feet 
above sea level, 

I subjoin Mr, E'y’s memorandum. W. M. AcworTH, 

47, St, George’s-square, S.W., November 16th. 

Run over the Pennsylvania Railroad of Special Train with Jarrett 
and Palmer Theatrical Company on their Trip from New York to 

San Francisco, June 1st to 4th, 1876. 


Miles. Actual time. Schedule time. 
Left New York 12.40am 12.40 a.m. 
b Jersey City .. 12.58 4 12.50 ,, 
56°8 Trenton, N.J. .. 2.00 ,, 2.02 ,, 
88°2 Mantua .. .. 2.89 5, 2.40 ,, 
154°4 Lancaster, Pa, . 4.26 ,; ox “ae 
191°2 Harrisburg, Pa,.. 5.18 ,, «« 5.2 w 
822-8 Altoona, Pa, $.38 ss « 6. s 
439°5 Arrive Pittsburg .. 10.58 ,, 312.0 wx 


438°5 miles in 10 hours 5 minutes. Average speed 43°5 miles per hour. 
Absolutely the wheels did not stop revolving at any time between 
Jersey City and Pittsburg, and the speed of the train was at no time 
below 30 miles per hour between those points. No attempt was made 
to make a record for speed. the run over the Pennsylvania Railroad 

Oe 

An extra supply of coal was carried in the baggage car, and a tank of 
water, the latter in case the supply on the tender gave out between the 
track tanks on the different divisions. It was not necessary, however, 
to draw on the extrasupply of water. 

No special arrangements were made for lubrication. Before starting 
from Jersey City the journal boxes were packed, oiled, and shut up tight, 
and they did not require any further attention before reaching Pitts- 
burg. The same special train and locomotive which made the above run 
were brought from Pittsburg to Jersey City the day before, also without 
astop, so that one locomotive hauled the same cars nearly 900 miles with 
but one stop. 

My recollection is that one engineman ran the locomotive from Jersey 
City to Pittsburg. with pilot engineers over each of the fcur divisions, 
and with two or three extra firemen. 

PENNSYLVANIA RAILROAD CoMPANY, 
Office of the Chief of Motive Power, 
General Office, Broad-street Station, 
Philadelphia, Pa., October 30th, 1895. 





THE TESTING MACHINE AT DOWLAIS. 


Str,—Permit us to state that the new 100-ton testing senhios 
e 
think that anyone reading the last paragraph from your corre- 
spondent for Wales, caine to the Dawlais Cardiff Works, in this 
week’s ENGINEER, would suppose that this testing machine had 
been made by someone else, 
JosHUA BUCKTON AND Co, 
Well House Foundry, J. H. WIcKsTgED, Director). 
Meadow-road, Leeds, November 18th. 








Ar a meeting of the Electric Light Committee of the 
Fulham Vestry, held on the 12th inst., it was decided to adopt 
the electric light as the future illuminant for the parish of Fulham, 
The Committee appointed Mr. F. Hastings Medhurst, West- 
minster, as their consulting electrical engineer, and he is instructed 


| to report and draw up a scheme forthwith. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 





AUSTRIA.—GEROLD AND Co., Vienna. 

FRANCE.—Boyveau AND CHEVILLET, Rue dela Banque, Paris. 

GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

A. TwikTMevER, Leipsic. 

ITALY.—-LOgEScHER AND Co., 307, Corso, Rome. 

Bocca FrRERES, Turin. 

RUSSIA.—CaRL Ricker, 14, Nevsky Prospect, 8&8. Petersburg. 

« AFRIOA.—R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

av. J. ©. Jura AND Co., Capetown, Port Blizabeth, and Johan- 

nesburg. 

AUSTRALIA.—R. A. THOMPSON AND Co., 180, Pitt-street, Sydney. 
862, Little Collins-st., Melbourne. 
7, King William-street, Adelaide. 
Bdward-street, Brisbane. 

CANADA.—MontREAL News Co., 356, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA—InTERNaTIONAL News Co., 83 and 85, 
Duane-street. New York. 
SusscriPTion News Co., Chicago. 

CHINA.—KELLY AND Wats, Lp., Shanghai and Hong Kong. 

JAPAN.— KELLY AND WALSH, Lp., Yokohama. 

SINGAPORE.—KELLY anp Watsu, Lp. 





PUBLISHER'S NOTIOE. 


* * With this week’s number is issued as a Supplement a Two-page 
"Engraving of a Narrow Gauge Goods Locomotive, Cape 
tiovrnment Railways. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the fact should they-not receive it. Price 6d. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Toe Emainurr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy 8 icati 

AppREss WaNTED.—/f any of our readers can give us the present address of 
Mr. R. F, Anderson, A.M.1.C.B., late of 23, Devonport-road, W., we 
shall be obliged. 

P. V.—The little work on the Calculus by Miller will, w: 
You can obtain it through any bookseller. 

W. 'T. C. H.—Jnstructions are published with each rule sold. 
_Messrs. Calvert and Co., publishers, Manchester. 

W. H. (Belfast).— Your desiga enclosed has been anticipated as to object some 
rime ago by a patentee named Boyle. His method of carrying out the idea 
ras not quite the same, but the objections to yours ave at least equal to thos 
to his. The quantity of air compressed would be very small, though without 
investigation it would appear large, and very uncertain in quantity, and 
the effect on engines, dc , very undesirable and destructive, 





think, suit you. 


Apply to 





CANDLE MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers give me the names of makers of candle 
inaking machinery ? c. C. 
Shanghai, October 2nd. 





STEPHEN AND CARTER’S DRILLING MACHINE. 
(To the Editor of The Engineer.) 

Sir,—I shall be obliged if any correspondent can inform me the name 
of the manufacturers of Stephen and Carter's patent jib-swing countersink 
drilling machine. G. H 

London, November 14th. 

EXCAVATING MACHINERY. 
(To the Editor of The Engineer.) 

Str,—Could any of your readers inform me if earth scrapers, such as 
are largely used in America for shallow excavation, can be obtained in 
this country ? E." H. T. 

Manchester, November 18th. 


MOVING BUILDINGS. 
(To the Bditor of The Engineer.) 

Sir,—I shall be greatly obliged to any reader who will give me the 
address of one or two firms who have some experience and the proper 
plant for moving small buildings bodily. C. 

Reading, November 19th. 


MILD STEEL BEAM SECTION STRUTS. 
‘ (To the Editor of The Engineer.) 
Srr,—Would any of your readers kindly suggest a reliable formula for 
ascertaining the ultimate strength of mild steel beam section struts 
with fixed ends? 





heading of ‘‘ Reliable Strength of Columns. In this! = length by 


least radius of gyration, and when : = 80 the breaking weight equals 
39,900 lb. per square inch. Using a factor of 5, the safe load would be 
7980 lb. 8} tons per square inch. An Siu. x 4in. x 4in. I strut, 20ft. 
long, and with i = 80 would have a sectional area of practically 5hin., 
and accordingly it should safely carry 19} tons. The same section in 
wrought iron, per Gordon’s formula, carries safely, say, 2} tons. The 
proportion between the iron result per Gordon and the mild steel result 
per Fidler, appears to me to point to some discrepancy. 

Avy information will be gratefully received through medium o 
columns, and by your kind permission. K 
i w, November 18th. 


f your 
. £. 





Glasgov 
WHEAT STARCH. 
(To the Editor of The Engineer.) 

Srr,—I shall be much obliged if any reader can give me any informa- 
tion ve the above, as to the process of manufacture, latest machinery 
used, and probable cost of same. C. B.A. 

November 14th 





SUBSCRIPTIONS. 

Tar Enoinzer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 Ihs. 6a. 
Yearly (including two double numbers)... .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be nade. Tur ENGINEER is registered for transmission abroad. 

4 complete set of Tue ENGINEER can be had on application. 

In consequence of the reduction of postage on newspaper to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, ve received at the rates given below. Foreign 
Subscribers paying in advance at these rates will receive THE ENGINEER 
weekly and post free. Subscriptions sent by Post-office Order must be 
accompanied by letter of advice to the Publisher. 

Tou Paper Copizs— 

Half-yearly = = = - =— 4&0 18s. 04. 
Yearly 2 wo eo weeeee a £146. 04. 

Taick Parer Oorizs— 

Half-yearly ma ea eewaaaw a @w £1 0. 84. 
my wwe wr ww ao wo wo wo ee. 

Reapine Oases.—The Publisher has in stock reading cases which will hold 
thirteen copies of Tox Enainerr. Price 2s. 6d. 

ADVERTISEMENTS. 

“,* The charge for advertisements of four lines and under is three shillings, far 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with ali 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “' ordinary" and ‘' special" positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before 8ix 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department cf the 

yper are to be addressed to the Publisher, Mr. Sydney White; all other 
tiers to be addressed to the Bditor of Tux ENGINEER. 
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MEETINGS NEXT WEEK. 
Tue InstituTION oF CiviL ENGINEERS.—Tuesday, November 26th, at 
Paper to be further discussed: ‘‘The City and South London 


8 p.m. 
Railway : Subaqueous Tunnelling by Shield and Compressed Air,”’ by Mr. 
James Henry Greathead, M. Inst. C.E. 

fue Institution oF ELectricaL ENGINEERS.—Thursday, November 
28th. Papers: **The Electric Wirirg Question,” by F. Bathurst, Asso- 
ciate. ‘* Concentric Wiring,” by Sam Mavor, Member. 

Society OF ArRts.—Wednesday, Nuvember 27th. at 8 p.m. Paper: 
‘Locomotive Carriages for Common Roads.” by H. H. Cunynghame. 


Sir Frederick Bramwell, Bart., D.C.L., F.R %., in the chair. 





“THE ENGINEER” 
1000 GUINEA ROAD CARRIAGE COMPETITION. 





Many correspondents have asked us to state the terms 
and conditions of the competition for the thousand 
guineas, which, as already announced in our columns, we 
have offered as prizes. They state, with reason, 
that they are desirous of commencing the preparation of 
designs for carriages to compete, and that it would be 
waste of time to formulate their ideas until they know 
something of the conditions with which the vehicles must 
comply. Now, under the existing state of the law, no 
adequate competitive trials could take place. A change 
is confidently anticipated; but what the change will 
exactly be it remains with Parliament to determine, and 
the effect of legislation may be such as to affect the 
proceedings of would-be competitors. 

It is, however, possible to arrive at some definite pro- 
positions—propositions that legislation need in no way 
affect, and therefore we have now the pleasure to publish 
the preliminary conditions of the competition. The 
necessary details for carrying out the competition based 
on these conditions are not immediately called for, and 
may be left for a little further consideration. 


JUDGES. 
The following gentlemen have courteously consented 
to act as judges :— 
Sir Frederick Bramwell, Bart., F.R.S., M. Inst. C.E.; 
Mr. John Audley F. Aspinall, M. Inst. C.E., Chief Me- 
chanical Engineer, Lancashire and Yorkshire Railway; 
Dr. John Hopkinson, F.R.S8., M. Inst. C.E. 


CLASSES. 
The competition shall be international. 
The competing vehicles shall be divided into classes, 
V1Z. °— 
A.—Prize 350 Guineas for the best mechanically- 
propelled vehicle to carry four or more persons. Total 
weight, fully loaded, not to exceed two tons. 


B.—Prize 250 Guineas for the best mechanically-pro- 
pelled vehicle to carry one, two, or three persons. Total 
weight, fully loaded, not to exceed one ton. 


C.—Prize 250 Guineas for the best mechanically-pro- 
pelled vehicle to carry one ton of goods or parcels. 


D.—Prize 150 Guineas for the best mechanically-pro- 
pelled vehicle to carry 5 cwt. or less of goods or parcels. 
Weight, fully loaded, not to exceed one ton. 


The judges shall have power to divide any prize in 
case of vehicles proving of equal merit. 


PROPELLING PowER. 

Any method of propulsion other than muscular power 
may be employed, provided it be contained in the 
vehicle. 

No oil or other liquid used in any engine, whether for 
the production of an explosive mixture, vapour, or for 
fuel, shall have a lower specific gravity than 0°8, or a 
lower flashing point than 73 deg. Fah.—Abel’s test. 


CoMPETITION TRIALS. 
The trials shall consist of a run of not less than 100 
miles out and 100 miles home ; or a total of not less than 
200 miles, over a course to be suksequently announced. 
On the completion of the run, the vehicles will be called 
upon to make such further runs, or to undergo such further 
trials, as the judges may deem necessary. 
SPEED. 

As the attainment of high speeds is not the object 
sought, it has been determined that nothing over - 
10 miles an hour shall count. That rate of progression 
should be sufficient for all practical purposes, and 
racing among the competitors would be objectionable. 
The competitors may go as they please, at any speed 
they think proper, running continuously day and night, 
or stopping as they think best. But no speed over 
10 miles an hour will be placed to the credit of any 
competitor. That is to say, of two vehicles, one making 
the run of, say, 200 miles in 20 hours, and the other making - 
it in 18 hours, the one shall be regarded for the purpose 
of the competition as equal to the other in the matter of 


speed. 
ENTRIES. 


Any maker, seller, or inventor of a vehicle may enter 
it for competition; but no vehicle shall be entered by 
more than one individual. Partnerships, or corporations 
making or selling, or joint inventors when there is more 
than one, shall for the purpose of this competition be 
regarded as “ an individual.” 

We believe that we have now supplied all the informa- 
tion that can be needed for the preparation of designs. 
The limit of weight—two tons—is that fixed in the Bill 
brought in by Mr. Shaw - Lefevre during the last 
Parliament, and seems to meet the conditions fairly well. 
Therefore we have adopted it. It only remains to add 
that the competition can scarcely take place at an earlier 
date than October, 1896. This will allow intending com- 
petitors nearly twelve months for designing and making 
experiments. 

All communications concerning this competition must 
be addressed to the Editor of Taz EncinegEr, Norfolk- 
street, Strand, W.C., and bear on the envelope the words 
‘Road Carriages.’ 


THE ENGINEER 
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INTERNAL ENGINE FRICTION. 


On the 14th of October, a paper by Mr. Walter William 
Houfe, of Hong Kong, was read before the Institute of 
Marine Engineers, Mr. Houfe being himself a sea-going 
engineer, he spoke with the authority derived from 
experience of the internal friction in marine engines and 
its cause, and he advanced certain views which are sufii- 
ciently novel to deserve notice. It is, of course, nothing 
to the point that his statements evoked a smart dis- 
cussion, and that their soundness was not accepted is 
self-evident. Unfortunately, however, the discussion ran 
away on lubrication and lubricants, leaving the main issues 
untouched. Mr. Houfe holds that the internal friction 
of engines is much higher than it need be, and he 
advocates the use of more oil in cylinders; but this sec- 
tion of his paper we need not concern ourselves with 
just now. He took for his text, so to speak, the following 
passage which occurs in a paper read in 1893, at Hong 
Kong, before the branch of the Institute of Engineers and 
Shipbuilders there established. The passage refers to the 
Pacific Steamship Company’s vessels Magellan and 
Patagonia, built and engined by Messrs. Randolph and 
Elder in 1868 :—‘ I well remember the talk at the time 
about the high pressure of steam adopted, namely, 75 lb. 
per square inch, and how the Magellan on her first run so 
tore the faces of cylinders and valves, between Liverpool 
and Bordeaux, that the engines would not reverse. At 
Bordeaux the engineers were engaged for three days 
chipping and filing the faces to something like working 
condition. The damage was due to the superheated 
steam from a superheater in the uptake; it was so dry 
that it cut the faces to a far greater extent than saturated 
steam of 200 lb. pressure would do. These steamers 
were the terror of all engineers in those days.” 

Mr. Houfe proceeds to consider why it is that super- 
heated steam should cause the cutting, or, more properly 
the abrasion of the rubbing surfaces. If any engineer is 
asked the question why superheated steam causes 
friction, the answer will almost certainly be that it 
does so because it is dry; and that saturated steam 
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will not cut it because it is wet. Mr. Houfe 
sets about showing, in the first place, that this is only 
half an answer, and, in the second place, that it explains 
nothing. Firstly, because water is not a lubricant for 
metallic surfaces; and secondly, because in a steam 
engine, whether it works with saturated steam or not, a 
large proportion of each stroke must be made with dry 
surfaces, the latter circumstance being due to the fact 
that as we have repeatedly pointed out, all the steam 
that enters an engine must leave it as steam, except the 
small quantity liquefied in the performance of work. The 
consequence is that the end of each stroke must take 
place with dry cylinder surfaces. Engineers, as a body, 
will not readily admit that water is not a lubricant for 
metallic surfaces, yet we believe that such is the 
fact. Rankine, from experimental data, arrived at 
that conclusion, and not a few hold to his opinions 
in this respect. Mr. Houfe, however, admits that in an 
engine working wet the cylinder or valve faces arc not 
likely to cut; but his explanation of the reason why has 
nothing to do with lubrication. Cutting is due, he says, 
to overheating, and water prevents overheating. When 
superheated steam is used the heat caused by friction 
accumulates, and the partial seizing and destruction of 
the metallic rubbing faces results. On this thesis it is 
best to let Mr. Houfe speak for himself. ‘‘ My inquiries,” 
he says, ‘lead me to the conclusion (1) that abrasion—as 
here understood—of metal pairs takes place when the 
drag of friction overcomes the cohesive force of consider- 
able sized particles of the metal’s surfaces or surface ; 
(2) that abrasion is aggravated by the metal becoming 
overheated ; (3) that overheating is due to the fact that 
excessive difference of temperature in the generating and 
transmitting mediums are often necessary in order that 
the rate of heat generation and dissipation may arrive at 
a state of equilibrium; (4) that the rate of final dissipa- 
tion of heat is tremendously greater in water than in dry 
air or in dry steam, moist air and super-saturated steam 
being somewhere intermediate ; (5) that the reason the 
internal rubbing surfaces have been found to wear far more 
with superheated than saturated steam, even though the 
rates of generation be the same, is due to the fact that wet 
steam and the attending water of its liquefaction are far 
more rapid dissipators of heat than is superheated or dry 
steam, even though their temperatures be the same; con- 
sequently, the surfaces in the former case must be much 
cooler than in the latter case.”’ 

We think that the theory thus advanced is more than 
merely plausible, but it does not cover the whole ground. 
It is well-known that superheated steam can be used 
with a success at the present day that did not attend its 
employment in such ships as the Magellan, and there is 
nothing in Mr. Houfe’s theory to explain this fact. It is 
said that in 1868 there was no available cylinder oil for 
high temperatures, but that in the present day we have 
mineral oils which work very well and prevent cutting ; 
but we cannot think that this explains away all the 
difficulties. The use of superheated steam as a means of 
economy is so desirable, and so much favoured in the 
present day that no uncertainty should be left concerning 
the nature of its action, and the part which it plays in 
producing abrasion. Mr. Honfe is entirely silent on one 
point, viz., the change in the character of cast iron, which 
it is beyond doubt superheated steam has effected in cer- 
tain cases. The metal of port faces has been found to 
have undergone a very remarkable change, being softened 
so that it can be cut with a knife. In the few instances 
in which superheated steam has been used of late, no 
such action has taken place; whether this is due to the 
use of better mixtures of cast iron or not, we are unable 
to say. In order to appreciate Mr. Houfe’s argument 
fully, it is necessary to call in the principle of accumu- 
lated temperature—very little understood, and until very 
recently not treated with anything like the attention it 
deserves. Mr. Crompton was, if we are not mistaken, 
the author of a very curious experiment illustrating this 
principle. He took a small incandescent lamp, shut it up 
in a box, and clothed the box heavily with felt, so as to 
retard greatly the escape of heat. Then he turned on 
current. After a time the box was opened, and it was 
found that the glass globe had been melted by the accu- 
mulated heat. Working in the opposite direction is the pro- 
cess for producing liquid air at a very small cost, recently 
described in our columns. There, if we may be allowed a 
figure of speech, successive very small increments of 
cold are accumulated until a sufficiently low temperature 
to satisfy the intended purpose is produced. Now, Mr. 
Houfe’s theory is obviously that when steam is free from 
water and very hot it is quite possible that temperature 
may go on rising, heat accumulating in, say, a piston or 
the walls of a cylinder, to almost any extent. While ad- 
mitting that it is quite impossible to give precise figures 
for any steam engine, he supplies some calculations to 
elucidate his argument, showing, for example, that the 
slipper guide of a given steam engine will by its friction 
generate nearly thirty-eight heat units per minute. He 
goes on to say that “‘ This heat must be dissipated from 
the shoe’s face just as rapidly as it is generated, or it will 
become infinitely hot, and the condition that the transfer 
may take place is that the face must be hotter than at 
least some of the surrounding bodies. This transfer will 
be more rapid the greater the temperature differences. 
In this case the rate of loss of temperature will be mainly 
governed by the ability of the surrounding atmosphere to 
dissipate heat, and the colder it is and the better its cir- 
culation, the lower will be the temperature of the slipper's 
face.” ‘* From observation,” says Mr. Houfe, ‘‘ this shoe’s 
face is about 150 deg. Fah. when the temperature of the 
surrounding air is 110 deg. Fah., so that it appears that 
37°62 heat units are dissipated by the air per minute for 
a difference in temperature of 40 deg. Fah. Had the 


surfaces become dry the rate of generation would be 
about *209 x -t = ‘836 per stroke x °836 x 2 x 90 
vd 


= 150°48 per minute, and the temperature difference 
necessary for equilibrium to be arrived at would be such 


excessive, and abrasion would have been taking place for 
some time. The particles of metal rubbed off or abraded 
would be so intensely hot that they would be rendered 
luminous, and their temperature would probably be con- 
siderably over 800 deg. Fah.” 

Inside the cylinder the heat can only be prevented 
from accumulating by the presence of water, or at least, 
of damp steam, and heating and cutting and trouble are 
set up when superheated steam is used, not because of 
the absence of a lubricant, but because the heat caused 
by friction accumulates. The remedy Mr. Houfe holds, 
to lie in the use of more lubrication, and improved, or, at 
all events, more ample means than those now available 
for getting the grease out of the exhaust steam or out of 
the feed water. Less frictional heat will be generated to 
begin with, and, therefore, there will be less need for 
water to keep the cylinder cool. 

As we have said, Mr. Houfe’s theory will not be 
universally accepted as sound, but there is a great deal 
to be said in its favour, and it will in any case have 
served a good purpose if it directs attention with suffi- 
cient force to phenomena which are very little understood. 
It is the easiest thing in the world to say that superheated 
steam causes the cutting of metallic surfaces rubbing on 
each other. But it is not easy at all to explain why the 
cutting takes place. Perhaps some of our readers can, 
from their own experience, supply information certain to 
be more or less interesting on the subject. 


THE THEORY OF COMPENSATING GRADIENTS, 


At one time the doctrine of compensating gradients 
was held as an article of faith by large numbers of 
engineers. Enormous use was made of it in committee 
rooms. It is trotted out even in the present day not un- 
frequently, and made to do service in Parliamentary 
contests by astute lawyers. It is a very simple doctrine. 
Those holding it believe that the cost of working the 
traffic on a line with many steep inclines is no greater 
than that of working a dead level. The trains require, it 
is true, a great deal of power to pull them up hill; but 
then they run down hill of themselves without any pull- 
ing whatever. Consequently the cost of working is inde- 
pendent of the gradients, the running down hill compen- 
sating for the up-hill work. The original Bill for the 
London and South-Western Railway was stoutly opposed 
by the Great Western, one of the grounds of opposition 
being that the inclines on the South-Western road would 
be found too steep to admit of the line being worked 
with commercial success. The theory of compensating 
gradients was, however, urged with so much force by 
Dr. Lardner and others, that the preamble of the South- 
Western Bill was taken as proved, and the Bill itself was 
passed, the ruling gradient of the South-Western being 
taken as 1 in 250. The point had been very keenly 
disputed, and the parliamentary decision on the measure 
ended the matter. Finally, Dr. Lardner induced the 
British Association to appoint a committee and carry 
out experiments, the results of which were as is well 
known entirely unexpected. In the present day the 
matter is better understood ; but the doctrine has cropped 
up again in connection with light railways, and even in 
connection with much more important undertakings it 
will probably be heard of again during the next session of 
Parliament. It is by no means unnecessary, therefore, 
to say a few words here on the subject, and to clear away 
misconceptions into which it is very easy to fall. 

In laying out a line of railway the engineer has to deal 
very largely in compromise. It is certain that we can- 
not have all that we would like to have, and from first to 
last we must balance considerations and conditions 
against each other. Theoretically, the best line is one 
dead level and perfectly straight, raised just high enough 
above the surrounding country to provide for good drain- 
age. The purpose for which the railway is constructed 
must be always borne in mind, which means that the 
civil engineer must never forget that locomotives 
will haul trains on it. Sir Benjamin Baker said 
last week—-and said truly—that whatever the world 
wanted it got. No matter how steep the inclines or 
how sharp the curves, it is possible to make loco- 
motives to haul trains up and round them, but only 
at a price. Mechanically, inclines may in a sense be 
made compensatory; pecuniarily, never. The steeper 
the inclines the greater will be the cost of motive power. 
The whole theory of compensation is founded on error. 
It is enough to state a very simple case to prove this. 
On a certain line, 20 miles long, there is about midway 
a chain of hills to be got over, or got through, or got 
round. To get over these we have, say, two inclines, 
each five miles long, rising to meet each other at the 
top like the rafters of a roof. The gradient is 1 in 75. 
The remainder of the line is fairly level. Now, the lead- 
ing condition here is the power of a locomotive, which 
can haul a coal train, say, of 450 tons gross, to the top of 
the incline. It matters nothing that when the train 
has been got to the top, it will run down hill for five 
miles of itself. It will be necessary to apply brakes all 
the way down, and the wear and tear will be great, while 
the saving in coal will be very small. The locomotive 
must be of necessity very large and powerful. How 
large and how powerfal our readers can judge for them- 
selves, if they will turn to page 462 in our issue for 
November 8th. The cost of such engines is very 
great; the permanent way must be of the heaviest type; 
the ballast, the sleepers—every detail, in fact, must be 
very good in order to stand the great hauling effort put 
forth by the locomotive. The engine will be very much 
too powerful for 15 miles of line out of 20. A favourite 
way out of this difficulty is to employ a banking engine 
to help a train engine up the hill. But this represents 
probably much more expenditure than the use of a 
heavy train engine. It means the wages of a second 
driver and fireman, a largely increased fuel expenditure, 
more shop work, &c. &c. The use of banking engines 
is always to be discouraged, and besides, the moment 


re _) 
have only to frame a mental comparison between the work. 
ing of the steep gradient line with one on a dead level, oy 
nearly so—hecause a tunnel has been driven through the 
hills—to perceive how overwhelming is the advantage 
possessed by the level line. If this be true, however, of 
a line which is not crowded with traffic, it becomes much 
more evident when a line has as much and more 
than it can accommodate. The capacity of a line for 
work is profoundly influenced by the gradients. It would 
be found, for example, very difficult to work trains of more 
than 450 tons on inclines of lin 75. Such trains nearly 
represent the limit of locomotive power on the normal 
gauge. Banking heavier trains than this would be pos. 
sible, but extremely objectionable. In fact, the working 
of heavy trains on very steep hills is an operation by 
no means free from risk, very costly, and a constant 
source of anxiety to all concerned. But there need be no 
difficulty in hauling 900 or even 1000 tons on a level or 
nearly level road with very moderate engine power. 

But, it may be urged that a pair of inclines of 1 in 75 ig 
seldom met with—at least in Great Britain. This may 
be true; but inclines of 1 in 100 or 1 in 120 are not, 
Indeed, we happen to know of projects which will 
probably soon z brought before Parliament in which 
such inclines are contemplated; and the advocates of the 
light-railway-along-the-highway system think nothing of 
hills of 1 in 80, or even less. If our readers have followed 
us thus far, they will have no difficulty in seeing that 
while the 1 in 75 inclines represent an extreme case on the 
one hand, the road on a dead level represents an equally 
extreme case on the other hand. Between the two comes 
the road with inclines less steep than 1 in 75. The civil 
engineer has, indeed, a somewhat complex problem to 
solve. The more nearly the profile of the railway con. 
forms to the general lie of the country traversed by it, 
the less will be the capital outlay on its construction. 
Generally speaking, a level line is one with heavy cuttings 
and lofty embankments. The civil engineer must con- 
sider then what return he can get for his outlay in 
levelling the line by augmenting his earthwork, and act 
accordingly. Let us suppose, for example, that the cost 
of a given line will be £9000 per mile with a ruling 
gradient of 1 in 260, and £13,000 per mile with a ruling 
gradient of 1 in350. Is it worth while to flatten the line ? 
Will the difference between the working expenses in favour of 
the flatter line pay reasonable interest on the extra outlay ? 
It will not do to say that 5 per cent. can be earned on the 
£9000, and to rest content. If 5 per cent. can also be 
earned on the £13,000, then there ought to be no hesita- 
tion in adopting the flatter road. The arguments in its 
favour are overwhelming. The steeper road never, under 
any circumstances, can possess a working capacity equal 
to that of the more level road, because, no matter how 

owerful the locomotives may be that are placed on the 

illy line, the same engines could pull much heavier trains 
on a level track. The capacity question is very frequently 
overlooked. It seems to be tacitly taken for granted that 
two lines of rail are always enough, but recent railway his- 
tory proves that this assumption is wrong. Roads are being 
doubled daily, at very heavy cost, simply because the 
carrying capacity, which is measured by the number of 
trains that can be run on them, has been raised. When 
the lines are fairly level, the difficulty can be got over, as 
far as minerals and heavy goods are concerned, by running 
much longer trains. It is for the simple reason that the 
capacity of a level road is much greater than that of a 
hilly road can be, that it is worth while to incur a large 
outlay in flattening a line. Every case, however, must 
be considered on its merits; no hard-and-fast rule can be 
laid down. 

Where lines are hilly they are usually crooked as well. 
Here, again, we have matter for careful consideration. 
To straighten out a curve may be a very expensive opera- 
tion. Can it be made to pay? Again, we must bear in 
mind what are the working conditions. It will be seen 
that in New South Wales Mr. Eddy and his fellow com- 
missioners have thought it well worth while to expend 
large sums in altering curves and cutting down hills. It 
may be said with truth that the New South Wales roads 
are peculiar and exceptionally severe. But it does not 
follow at all that they teach us nothing in this country. 
No one can, we think, read the admirable report, the 
publication of which we concluded in our last issue, 
without seeing that much of it applies to all railway 
systems. It teaches us that the cost of working steep 
inclines must be very heavy. Mr. Eddy has nothing to 
say about compensating inclines. In setting out a road 
in this or any country, the engineer will have to consider 
what is to be urged in favour of a sharp curve as well as 
what can be said against it. But he must never forget 
that curves represent great loss of hauling power, great 
increase of resistance, wear and tear, and risk. They 
may, however, also represent a very considerable re- 
duction in first cost. 

Up to this point we have had principally in view heavy 
coal or mineral traffic. The theory of compensation cer- 
tainly breaks down with it, if not wholly, then so far that 
the most that can be said is that less coal is burned run- 
ning down hill than would be burned on a level. When, 
however, we come to deal with fast trains the compen- 
eating theory fails completely—disappears in thin air. 
Up even moderately heavy inclines high speeds are im- 
possible of attainment, and an attempt to run down 
grades as compensation soon reaches a limit beyond 
which it is impossible to go. Let us suppose that 
a line is Jaid on the compensating principle, and that 
the termini are on the same level. If the inclines 
are so steep that a velocity of not more than forty miles 
an hour can be attained up them, then the down grades 
must be traversed at eighty miles an hour if an averege 
speed of sixty miles an hour is to be reached. When we 
come to examine the theory of compensation we find 
that it breaks down with heavy slow traffic, because 
nothing that the descending grade can do will help to 
reduce the work of getting up hill—the only exception 
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whole theory of compensating gradients melts away. We, 


is when the adverse inclines are so very short that they 
can be “rushed,” like some on the North London Rail- 
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example—and that as a consequence as much 
wer must needs be provided as though there 
were no inclines to descend. With fast traffic, on the 

ther hand, the compensating action of the down grade 
: be fully utilised, because its utilisation would 
which are excessive. It follows from all the 
that we have here set before our readers, 
that the civil engineer should make the road as level as 
he can under the governing conditions, the probability 
peing that the extra cost entailed will give a better return 
than money invested in any other way in connection with 
the railway. If steep inclines are, however, unavoid- 
able, then they should as much as possible be concen- 
trated, in order that banking engines may be used to the 
best advantage either for fast passenger or heavy goods 


trains. 


way, for 


cannot 
mean speeds 
considerations 


HOURS OF WORK ON RAILWAYS. 


Tar hours of work on railways constitute a subject on 
which the public may be very easily led to form erroneous 
conclusions. The inspectors connected with the Railway 
Department of the Board of Trade not unfrequently 
report in reference to some particular accident, that the 
engine-driver or the guards had been on duty for a 
number of hours which would certainly appear to be 
excessive. From the time when a man goes on duty to 
the stroke of the clock when he goes off, will often seem 
to represent a long spell of work; yet, as a matter of 
fact, this is not necessarily the case. Intervals of rest 
will be found distributed through this long period, 
thereby reducing the actual duration of work to a 
moderate number of hours. Consideration also has to 
be given to certain arrangements designed in the interests 
of the men, which make the final hour of work a late one, 
thouzh not really associated with excessive toil. An 
engine-driver or @ guard will desire to return to his home 
at night. To meet this requirement he comes back 
with a train which is somewhat late, and when it reaches 
the home station the day will have been rather long, 
although the working hours would make a total falling 
within reasonable limits. The intervention of a law to 
regulate the hours of labour on a railway is therefore by 
no means so simple a matter as the uninitiated might 
suppose. Perhaps the case which can be most correctly 
apprehended is that of the signalman. So long as a man 
is in a signal-box he is sirictly on duty. He cannot 
walk away and indulge in a game or a stroll for a couple 
of hours. His ear must ever be on the alert for the signal 
of an approaching train, and though there may be a long 
interval of silence, he cannot presume upon its con- 
tinuance. The hours of work in a signal-box are, there- 
fore, for all practical purposes, continuous. 

These reflections connect themselves naturally with the 
circumstances which claim attention in the report 
just issued by the Board of Trade, respecting the pro- 
ceedings of the department under the Railway Regulation 
Act of 1893. This statute is designed to give the Board 
power to interfere for the purpose of restricting the hours 
of labour of railway servants. The process is somewhat 
circuitous, but is wisely ordered. The Board of Trade 
has to be moved in the first instance by a representation 
that the hours of labour are in a certain case excessive, 
“or do not provide sufficient intervals of uninterrupted 
rest between the periods of duty, or suflicient relief in 
respect of Sunday duty.” The representation having 
been made, the Board has to institute an inquiry, and if 
the complaint which has been put forward is sustained, 
the Board has to order the company concerned to submit 
a schedule of time for the duty of the servants in ques- 
tion, such as will, in the opinion of the Board, bring the 
actual hours of work within reasonable limits. If a rail- 
way company fails to comply with the order thus 
issued, or to enforce the provisions of an approved 
schedule, the Act provides that the matter may be referred 
to the Railway Commissioners, whose powers will, of 
course, be equal to the occasion. The Regulation Act 
has now been in force for what is virtually a period of two 
years, the second year having its conclusion on last 
July 27th. The Act, it will be observed, provides with 
some degree of care against any extravagant exercise of 
authority. The “intervals” of rest are brought under 
consideration, and it is also specified that in framing the 
time schedule, regard shall bs hal “to all the circum- 
stances of the traffic and the nature of the work.” These 
conditions have to be kept in view by the Board, and may 
partly account for the circumstance that, down to the 
present time, there has been no recourse to litigation for 
the purpose of enforcing the orders which have ben 
issued. That there has been perfect agreement between 
the Board of Trade and the railway companies, would be 
too much to assert. The report states that in several 
cases, notably those touching certain signalmen on the 
Great Northern and the Great Eastern Railways, ‘“ the 
Board is at direct issue with the companies as to whether 
the hours at some boxes should be reduced from twelve to 
ten, and at others from ten to eight.” In dealing with 
cases ‘‘ which cannot be completely settled by negotia- 
tion,” the Board proceeds to consider whether the hours 
complained of are such as threaten the public safety. 
Apparently the plan adopted by the Board is, not to 
invoke the powers of the Railway Commissioners, unless 
the element of the public safety is directly involved. But 
to the credit of the railway companies, it is mentioned 
that up to the present tims no case has remained 
unsettled in which the Government department has 
maintained that the public safety was paramount. 

_ A classification of the various cases inquired into is 
interesting. Complaints as to the hours of work among 
sigaalmen are more numerous than those of any other 
class. In the first year there were 24 such cases, and in 
the second 60. Next in frequency we have in the first 
year, 14 cases of complaint from drivers and firemen, or 
complaints made on their behalf. In the second year 
thess cases were 22. From or on behalf of the staff at 
stations there were 14 complaints in the first year, and 
30 in the second. The complaints by or on behalf of 
guards and brakesmen were 25 in the second year, while 
12 had reference to shunters. If we take the classes thus 





mentioned, and comprehend the whole period of two 
years, we find the cases of complaint in which they were 
concerned amounted to 214, leaving only 14 to make up 
the entire total. The residuum included six cases 
having reference to gate-keepers. It is explained that, 
as a rule, the representations are not made by or on 
behalf of individuals, but affect a class or classes of 
servants on a section or sections of a company’s line. It 
is thus impossible to compute the number of individuals 
whose hours of work have been dealt with ; but it is con- 
sidered, without doubt, to be ‘‘ very considerable.” 

Although the complaints under the Railway Regulation 
Act were twice as numerous in the second year as in the 
first, it is understood that, with one or two exceptions, 
the more serious cases were disposed of in the first year. 
Thus we are told: ‘ The statute has killed extraordinary 
hours of labour on railways.” The effect of the Act, 
aided by “the good judgment of the companies,” has 
been ‘to make the twelve-hours booked day the maxi- 
mum.” It is said that those who are responsible for the 
statute ‘‘ may fairly claim that it has done its work.” In 
the future the department will have to deal with “ the 
more delicate and difficult questions ” which come within 
the limits of an eight, ten, or twelve hours’ shift. As to 
the chance of carrying any such matters before the Rail- 
way Commissioners, that will depend on the readiness of 
the men to support their complaint by actual evidence. 
Bat it is at this point that the machinery is apt to break 
down, for the report says :—‘‘ The Board of Trade cannot 
count upon the evidence of the men.” Hence such cases 
end in a compromise, and the men have to be satisfied with 
an arrangement in which they may congratulate them- 
selves on getting at least some reduction in their hours of 
labour. It is aninteresting feature in this case, that the 
men are not always unanimous in requesting a reduction 
in their working hours, and the Board has sometimes to 
stay its hand owing to a conflict of memorials, some 
praying for intervention, and others deprecating any 
interference. Overtime, when producing an addition to 
wages, has its attractions, of the value of which drivers and 
firemen are suid to be particularly conscious. Another 
aspect of the case, to which we do not perceive any 
allusion in the report, consists in the increased ex- 
penditure for wages. The Act may regulate the hours 
of labour, but it says nothing as to the additional 
cost of an enlarged staff. Still we may be glad that 
srievances are removed, and if any remain the men know 
where to look for help. Besides which, the proceedings 
under the Act have served to show that the companies are 
ready to deal in a “conciliatory spirit’ with the repre- 
sentations made to them. Sir Courtenay Boyle, in his 
introductory note to Mr. Hopwood’s report, refers to this 
circumstance as affording an assurance that the Board of 
Trade will be able to help the true interests of the rail- 
way servants, without recourse to the extreme powers 
given by the Act, the exercise of which would be “ not 
unlikely to lead to friction.” Unquestionably friction 
would arise, and we trust any such conflict will be 
avoided. The Regulation Act is not intended to bring a 
class of trade union rules to bear upon the railway 
system of the country. Sir Courtenay Boyle very judi- 
ciously says: ‘‘I continue to be of opinion that it is not 
desirable, in the interests of railway servants themselves, 
to fix, with regard to the various classes of servants, a 
maximum of hours which are « priori reasonable.” 

Adaptation is necessary in all these arrangements, and 
a certain elasticity. For such conditions, it unfortunately 
happens that the law is frequently unable to provide. 
In the present case, the attitude of the men is such that 
Sir Courtenay Boyle says it seems to show that they 
share in the opinion that there should be no unreason- 
able interference with their discretion as to their 
relations with their employers. The moderation with 
which the Act has been applied has evidently been the 
chief cause of its success. Any attempt to carry its 
provisions too far would seriously prejudice its prospects 
for the future. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


A TECHNICAL association which through its council takes 
an active part in the affairs of an important industry, needs 
on that council a number of men who are known to represent 
the various branches of that industry, and those pro- 
fessionally and scientifically concerned with them. In the 
establishment of a great industry, which is so new in all its 
practical aspects that new laws have to be framed for its 
development and for the protection of its interests and those 
of the public, it is inevitable that those who are the leaders in 
it should be consulted as to its technical necessities and 
possibilities by the framers of the laws, and by those depart- 
ments which, under the Government, have to administer 
the laws or make regulations for the conduct of the industry, 
so far as operations affect public interest and safety. 
It will, therefore, be readily understood that the members of 
the Institution of Electrical Engineers, as a body, are strongly 
impressed with the necessity for the exercise of the greatest 
care and judgment in the election of those who, forming 
its Council, represent the Institution on all important 
functions. They look upon the Council and its president 
as the representatives of one of the most remarkable 
industries ever called into existence, and one which con- 
stitutes an already important and highly specialised branch 
of the most important arts and industries in the country. 
It is, therefore, not surprising that a large proportion 
of the members, fearing that the house list nomi- 
nation about to be made may not include names that in 
the interests of electrical engineering should be selected, or 
that the selection may include names of men, who though 
most desirable as members cannot properly represent the 
industry in more than a very limited aspect, are taking 
active measures to inform the Council of their wishes. It is 
in particular pointed out by them that the president is 
looked upon as at the head of the profession of electrical 
engineers, or as @ man qualified for the position by his attain- 
ments as a scientific investigator, by his status in the pro- 
fessional branch of electrical engineering, or as in himself com- 
bining the professional and manufacturing experience which 
will enable him for the period of his office to maintain the 
reputation of the Institution and its members in any of the 
numerous cases where special knowledge is wanted. The 





demand on the part of the members is most reasonable, 
and even if any member of the Council not meeting their 
views be selected by the existing Council in recognition of 
services in the past, it must be assumed that the selection 
is made under a mistake as to the duties of the Council, 
and the member so selected will no doubt decline the 
honour. It is possible for a man selected for the position of 
president not to know the general feeling, but in the face of 
the opposition of large numbers of members he ought not to 
remain in ignorance. It must be admitted that scientific 
attainments and technical skill or knowledge are far from 
providing the whole of the necessary qualifications of a presi- 
dent. Insome cases influential social position, and the power 
of conducting a meeting with tact, may be of more impor- 
tance than other qualifications. A combination of them is 
desirable, although they may not be obtainable, and when 
the system of selection of the officers of any society leads to 
the candidature of one who, in the opinion of a large propor- 
tion of its members, is not so well qualified as from their 
point of view is desirable, there would seem to be but one 
course open to the candidate so selected. This trouble con- 
cerning the election of the president and Council is one which, 
with several others, would be avoided by some obviously 
necessary, though easy, modification in the procedure 
adopted in the preparation and publication of the house list. 
It is proposed that this list should be open to inspection a 
week before action is taken upon it, and it is further proposed 
that election on the Council should not necessarily imply 
subsequent election by rotation as vice-president or president. 


GOVERNMENT RAILWAYS AND LOCOMOTIVE COAL, 


GOVERNMENT railways introduce at times novel considera- 
tions into the decision as to coal contracts, as is seen by the 
recent decision in Victoria. In the Colony the question of 
the decision as to the supply of the coal for the railway de- 
partment is referred to the Cabinet itself, and the Premier 
has at times to receive deputations from the townships that 
are interested in the supply of the coal. And there is also 
the question whether the miners are to have a minimum rate 
of wages guaranteed, for it is definitely stated that the 
Ministers ‘‘ agreed that the rates of hewing should be arranged 
in such & way that miners would be able to make a wage of 
at least 7s. 6d. per day.” It seems, then, that in the Colony 
named there is not only the influence brought to bear of town- 
ships that are naturally eager to have as large a share as 
possible of the Government contracts, but that there is also 
the influence which the working class vote has on some 
candidates, and also on members. It appears that the 
Premier stated thet it was his conclusion that the railways 
should uss Victorian coal of the best quality as largely as 
possible ; and thus, though tenders were taken for imported 
coals also, the result was a foregone conciusion. Last year, 
it appears that the coal had cost 11s. 6d. per ton; and though 
it was not stated whether or not this was at the pit’s mouth, 
yet it appears that the tenders that were under consideration 
at the time of the despatch of the mail in October, the price 
varied from 93. to 9s. 3d., so that there has been a very con- 
siderable fall in the price. It is quite clear that the method 
of tendering has led to the belief that there has been a large 
part of the coal allotted to specific coal companies; and that 
the efforts of influential inhabitants in the Korrumburra 
district have been made to obtain renewed contracts for 
mines there. Whether these attempts to influence the 
Ministers of Victoria are paralleled in other lands we need 
not inquire, but it is at least one of the incidents of rail- 
ways that are politically owned. There, as here, the tendency 
has been of late downwards in the price of coal, and the 
effect of that tendency ought to be shown in time in a rela- 
tive saving in the sums that are charged in railway accounts 
for locomotive power. 


ATLANTIC LINERS—AMERICAN AND BRITISH. 


THE much-lauded examples of American prowess in ship 
construction—the St. Louis and St. Paul — while, perhaps, 
never intended to be rivals of the British-built Paris and New 
York in the matter of speed, have certainly failed, so far, in 
justifying such claims as were made for them by enthusiastic 
Americans. Not only so, but it is now maintained by those 
in & position to know, that the cost of the two Philadelphian 
productions has mounted up to about 30 per cent. more than 
that of the Paris and New York. This, if true, practically 
means that the people of the States are paying pretty nearly 
£200,000 for the honour and glory of producing Atlantic liners 
—a somewhat fancy price to pay, even had the vessels 
managed to ‘lick creation.” The difference of 30 per cent. 
in cost in such costly vessels practically means everything 
in respect of profit and loss, even with the mail subsidy of 
four dollars per mile favouring the American productions. 
In fact, the American Line might have had three boats built 
in this country for littie more than the cost of two, as it is 
now said to work out. In any case, if more fast liners are 
built in the States, it is certain that the price to be paid will 
be more of a fixed quantity from the outset of the undertaking 
than it seems to have been in the case of the St. Louis and 
St. Paul. Whether or not this failure of the American Line 
to rival or outstrip existing liners with its two home-made 
racers has rendered it less necessary for British owners 
actively to maintain the race for supremacy on the Atlantic, 
it would seem to be the casethat the White Star Line has mean- 
time abandoned the idea of having new larger and swifter 
express steamers constructed. This company, asis generally 
known, has been for some time past considering and negotiat- 
ing for one, if not more, notable a ions to its Atlantic fleet, 
with the builders of all its previous vessels, Messrs. Harland 
and Wolfi, Balfast. It was anticipated, in fact, by those 
most directly concerned, that work would begin on one of the 





-new vessels—for which designs have been fully prepared— 


before the end of the year, but it has just been decided to do 
nothing definite in the matter for some time. The designs 
in question are for vessels intended to excel in all respects 
the Campania and Lucania. 


GLASGOW AND HORSELESS CARRIAGES. 


AN enterprising umbrella manufacturer of Glasgow, 
wishful of employing a horseless carriage for the delivery of 
goods to his customers, recently applied to the city authorities 
there for permission to run a vehicle of this description in 
the streets. His application was duly laid before the Magis- 
trates’ Committee, and the result is thus communicated 
to him by the Clerk to the Police Commissioners: “‘ The 
Magistrates’ Committee, at their meeting to-day, having had 
the matter before them, and being advised that the horseless 
carriage proposed by you falls under the description of the 
locomotive under the Locomotive Acts of 1861, 1865, and 
1876, were of opinion that the permission sought by you 
could not legally be granted, and that you would not be 
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entitled to so run your horseless carriage unless you complied 
with the conditions laid down in these Acts of Parliament, 
as these conditions, conceived in the public interest, are of a 
very rigorous and expensive character. My committee do 
not anticipate that you would be inclined, or that it would 
be to your advantage, to conform thereto, but that is a 
matter for you to decide; and if you should so resolve to 
accept of these conditions, and give effect thereto, then, but 
not till then, would the committee be entitled to grant you 
permission to run your horseless carriage as proposed.’’ To 
this wet blanket on his proposed undertaking the intrepid 
tradesman spiritedly replies: ‘‘In the meantime I have 
abandoned the idea, but allow me to say that those in 
authority in our city might as well try to beat back the 
waves of the sea with a broom as try to stem the tide of 
horseless carriages which are looming in the distance. They 
are surely coming, and ere long they will be running in 
thousands along our streets.’’ Allowing for the mixed 
metaphor, this is by no means a bad protest against the 
absurdity of the law as it stands. 
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A Practical Treatise on the Manufacture of Brick, Tiles and 
Terra-cotta. By CuartesTHomas Davis. Third Edition. 
Royal 8vo., pp. 628, with 261 illustrations. Philadelphia: 
H.C. Baird and Co. London: Sampson Low, Marston, 
and Co. 1895. 

Tue use of bricks and terra-cottaas building materials in 

the United States has largely increased of late years, the 

annual consumption of the ten largest cities being 
estimated at a total of 3100 millions of bricks, of which 
rather more than one-third are required in New York 
alone, where the white marble and brown sandstone 
favoured in earlier years has now almost entirely given 
place to bricks made from the alluvial clays of the 

Hudson River and ornamental terra-cotta, which is largely 

produced by the New York Architectural Terra - cotta 

Company, of Long Island City, and the Chicago Terra- 

cotta Company, both of these establishments having been 

organised by Mr. James Taylor, formerly superintendent 
of Mr. J. M. Blashfield's works at Stamford. The 
present condition of this very considerable branch of 
mineral industry in the United States is systematically 
considered by the author under the different heads of 

Hand and Machine Brick-making from Tempered and 

Dry Clays, Street Paving Bricks, Fire Bricks, Draining 

and Sewer Pipes, and Ornamental Materials, such as 

terra-cotta, glazed tiles, and mosaic, and from the large 
amount of material that he has brought together we 
gather that the chief contributor to the above imposing 
total is the strong blue glacial drift clay which covers 
so large a portion of North America, while in the 

Missouri Valley the shales of the carboniferous period are 

largely utilised by the dry or semi-plastic processes. 

Hand moulding seems still to be very largely used ; but 





in the standard system of manufacture plastic clay | 
machines with horizontal pug mills are most common, | 
the moulded clay being delivered in a continuous stream | 


which is cut up by a wire frame in the usual way. For 
facing purposes pressed bricks are mostly used—zi.e., 


those that have been subjected—before firing, but when | 


partially dried—to a heavy pressure on all sides in a 
closed mould. This branch of the business is largely 
developed at Trenton, New Jersey, about 60 per cent. of 
the whole of the bricks made there being of this class, 
and produced entirely by hand. 
brick making is most largely done at Saint Louis, 


Missouri, where it was at first received with much oppo- | 


sition and disfavour, and a common clause in specifica- 
tions was that ‘‘ no dry clay brick will be permitted to be 
used in the work,” whereas at present ‘‘ dry clay brick or 


an equal quality” is generally required. This advance is | 
| times and by various chemists, but it would not be safe 


attributed to improvements in the machinery, but what is 
the nature of these improvements we are not told further 





Dry or semi-plastic clay | 


than that ‘there are now in the market a large number 
of such presses, which are claimed to be fully adapted to 
the purpose for which they are designed '’—a satisfactory 
if somewhat vague assurance. It is only fair to the 
author, however, to state that this is a quotation from an 
annual address to the National Brick Manufacturers’ 
Association, several other papers of the same kind being 
reproduced in other parts of the volume. 

Illustrations of a large number of machines for working 
tempered clay are given in Chapter 1V.; but as these are 
almost all by one manufacturer, a doubt arises as to 
whether they can be taken as typical of American brick- 
making machinery as a whole. The subject of kiln-burn- 
ing is rather scantily treated, but there is one good form 
of up-and-down draught kiln given, with complete illus- 
trations and description; it is by Mr. W. N. Graves, of 
St.Louis. Continuous kilns of the Hoffmann class are not 
in favour, there being only about a dozen of them in use 
in the United States, although they were introduced in 
1866, as their saving in fuel is more than counterbalanced 
by increased cost of labour. In Chicago, and other places 
within reach of the Northern Ohio oil districts, crude 
petroleum is now very much used instead of coal for brick 
burning. 

The remaining sections of tke work on fire-bricks, 
pipes, and ornamental materials contain little that will be 
new to European readers, as they are largely made up of 
lectures, addresses to manufacturers, annual conventions, 
magazine articles, and the like. Many of these, however, 
are extremely amusing, containing numerous funny 
stories, the general effect being that of the wisdom of 
Poor Richard, conveyed in the language of Artemus 
Ward, the following extract being perhapsa fair example :— 

You have read in your papers of the trials and tribulation of the 
man who tried to run a brickyard. He had read about making 
brick in the papers, and therefore he knew all about it, All he 
had to do was to buy a machine, start a yard, and the machine 
would make the brick. He tells of his troubles, the time lost, 
money lost, brick lost, temper lost, even his religion lost before he 
succeeded in becoming a good brickmaker. If this is true of 
brick, it is doubly true of tile. It is possible some of you have 
have had experience in trying to make tile, and could tell interest- 
ing stories of how sanguine you were when you started in, and 
how disgusted you were when you started out. If you have not 
been there, others have. I have met them—plenty of them; I 
have heard of men who could tell you all about making tile, but 
their tile never got on the roof. 

Generally speaking, the practical man is prominent in 
these addresses, science when noticed being rather 
patronisingly treated, and occasionally we are favoured 
with chemistry of the wildest possible character, such, 
for instance, as that on page 35, where clays are men- 
tioned as containing elements which “ Unite with the 
iron and carry it out of the brick and kiln in the form of 
vapour.” 

Chapter II. contains a Table of Analyses of Fire Clays 
and Associated Refractory Materials made in the Labora- 


in them is probably due as much to the chemists as to 
the samples.” 

Throughout the volume we meet with a peculiarity in 
the composition which we do not remember seeing before 
—namely, the use of the term “ brick’’ both as singular 
and plural forms, the word “bricks’’ being entirely 
excluded. The indefinite form, ‘‘a brick,” means a single 
one; but “ brick” and ‘‘ the brick” have the plural sense. 
On page 143 we even find “ only four brick are cut at a 
time.”” Oddly enough, this use does not extend to other 
forms of burnt clay, such as paving-blocks and tiles, which 
take the ordinary plural. 
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The International Annual of Anthony's Photographic Bulletin. 
Edited by Frederick J. Harrison. Volume viii. 1896, London: 
Percy Lund and Co., Li.—This volume contains many usefal hints 
and formule, &c., and a good deal of reading of interest. Two 
photographs of the tracks of globular electric discharge, called 
“ thunderbolts,” and a paper on cloud photography are especially 
noteworthy. 

The Colony of Natal ; An Official Illustrated Handbook and Rail- 
way Gude. By J. Forsyth Ingram. Published by Authority. 
London: Sir Joseph Causton and Sons, 1895.—Now that South 
Africa is the subject of so much attention, this book will be welcome. 
It contains a good deal of information, an excellent ‘ railway, 
altitudinal, and production” map, compiled, we are told, with the 
assistance of the Engineer-in-Chief of Railways and Survey- 
General’s Dapartments, and a table of statistics of the Government 
railways covering the period from 1884 to 1894, The book is well 


| illustrated ; but we do not find it stated what significance we are to 


tory of the Geological Survey of New Jersey, giving the | 


composition of a large number of American fire clays 


According to this, Cornish china clay contains 38 per | 


| cent. of fire silica or sand, which is not in accordance 


with English experience; but this is nothing to the sur- 
prises which await us in the list of American kaolins, 


which contain up to 92°7 per cent. of silica or in that of | 
| felspars, which contain water, but no alkalies, instead of the 
| 12 or 15 per cent. of the latter required by ordinary minera- | for the service of the medical stadents at Cambridge University. 


| 


logical belief. It may be that the results are wrongly classi- 
fied, and for kaolin should be read sand, and for felspar, 
china stone or decomposing granite. The author, however, 
seems to have rather a poor idea of the value of analyses, 


many analyses of this clay have been made at various 


to take any one of the results as a test, for the difference 





| course of 


| 
| 
| 
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: ge < | University Press. 
and a few from foreign localities by way of comparison. | ag. he 


shops, 


say. 
tical utility so far as the engineer is concerned. 
say that Mr, Glazsbrook has done his work very well, but perhaps 
2 we | in a future edition some of the examples might be a little more 
as, in describing the most famous fire-clay of America— | elearly put. ° 
that of Mount Savage, in Maryland—he says :—‘‘ A great | 


attach to the words, ‘‘ published by authority.” 

Hydrostatics, By R. T, Glazebrook, M.A., F.R.S, Cambridge 
1895.—This little book has been written for a 
purpose carefully explained in the preface. The natural sciences 
are to be taught by experiment, and in the volume is set oat a 
ractical instruction, intended to illustrate the princip'es 
taught. The book is of no use to engineer students, as Mr. 
Glazabrook uses the metrical system instead of the English. Any 
boy who had taken the trouble to master the contents of the 
volume would find himself completely ata loss when he got into the 
Indeed, our author tells us it isintended more particolarly 


Against the metric system for pure science we have not a word to 
For the present, an acquaintance with it possesses ro prac- 
We need scarcely 








Ir is probable that a large number of vessels of the 


Sokol type will be built ia Russia, but they are to be constructed 
under the direct supervision of Messrs, Yarrow, 
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A MODERN ROAD REPAIRING PLANT. 

THs accomparying illustrations show a part of the plant 
‘{ ih» Gloucestershire Council. This Council hava under 
their direct control 1079 miles of main roads, and at an early 
stage adopted steam rolling as the best and most satisfac- 
tory system. For this purpose they have purchased at 
different times ten 15-ton rollers from Messrs. Aveling, 
Rochester, and’one 10-ton double cylinder roller from Messrs. 
Burrell, Thetford. 

There are many difficulties in steam rolling in rural that 
do not occur in urban districts. The rollers travel many 
miles in sparsely populated places, and with no sheds or 
shelter, and they have to be dependent on the farmers for 
shelter in their farm yards. Luckily they all welcome a 
steam roller and level roads. In the summer they are often 
prevented working through scarcity of water, and as they are 
far from head-quarters, and often miles from an engineer’s 
workshop, the county surveyor, Mr. Robert Phillips, chooses 
this time to give them an overhaul in rotation, so that they 
shall be fit for work when water is available. The illustra- 
tion shows the eight examined this year, seven being 15 tons 
and one a 10-ton. The repairs were executed in the Barrack 
Yard at Gloucester. 

The county surveyor, while acknowledging the noiseless- 
ness of the compound engine for urban roads and streets, 
considers the constant starting and stopping of the roller 
renders the economy very small, as live steam is admitted to 
the large cylinder to start ; the slight noise is immaterial in 
urban districts. The rollers have special large cylinders for 
hill climbing, and are strengthened to draw a scarifier. There 
are no cabs or shelters, but the drivers are provided with a 
suit of oilskins, 

An ordinary three-wheel dobbin cart has been found to be 
the most useful tender, as it carries coals, the driver’s box of 
tools, atool box with brooms and six Hardy picks with twelve 
duplicate heads, oil, waste, tallow, red lead, and every 
requisite, including a washing out pump and buckets. This 
dobbin cart is emptied on the work, and is used with a chain 
to the roller to haul out stone from the side heaps, and is 
furnished with a tarpaulin to cover the tools. The water- 
cart is specially made to the county surveyor’s direction with 
sin. holes in the spreader to allow a large quantity of water 
to escape, and with a lever placed within easy reach of the 
driver—who for steam rolling should always be on foot owing 
to the constant turning—to open and shut the valves. The 
tank has a tipping arrangement to assist the load going up 
a and to take the weight off the horse’s back going down 

ill. 


As two water-carts are sometimes used, and it is often 
necessary to place the pump close to the stream, an indepen- 
dent pump is used that will fill the water-cart in ten minutes, 
with 15ft of suction and 30ft. of delivery pipe. There are 
‘ome of these supplied by Messrs, Tangye, and some by Messrs. 
Stone, of Deptford, but neither of them quite satisfies the 
requirements, and it is in contemplation to design a special 
pump for the purpose. 








THE Stanley Show of Cycles and Cycle Accessories 
opens to-day in the Agricultural Hall, Islington, and will remain 
open to the 30th inst. inclusive. 





THE CARD CASE OPERA GLASS. 


THE accompanying engravings illustrate a very ingenious 
opera glass, which can be put into a card case. Various 
schemes have bean tried to prcduce a really portable opera 


Fig. 1 








glacrs. The tubes are always in the way. Messrs. R. and J. 
Beck, opticians, of Cornhill, have cut the gordian knot by 
dispensing with the tubes altogether. When we have used 


Fig. 2 








the card case opera glass, we wonder that the tubes were not | 
dispensed with long ago. Galileo’s first telescope had no | 
tube. The great Melbourne refractor has a spiral open work 





lattice tube. Portable telescopes have been made with ltwo 
lenses to fix ona walking stick. The idea involved in Messrs. 
Beck’s invention is old, but the way in which it has been 
carried out is new and good. The construction of it will be 
understood ina moment. There is a central bar graduated 
asshown. There are two cylindrical crossbars ; each of these 
carries two lenses, one pair being the eye pieces and the 
other the objectives. These can be turned to lie down fiat, 
as shown in Fig. 1, or to stand up asin Fig. 2. There is a 
handle, which is turned out at right angles to the central 
bar, for the instrument cannot be held in the ordinary way, 
or the fingers would interfere with the sight. When not ‘in 
use the handle folds down as shown in Fig.1. The focussing 
is accomplished by means of @ slide, the small knob which 
holds it at any position being pressed in to release the motion. 
A graduated scale records the correct position. It can thus 
be set to focus immediately, in the exact position for use, 
before being raised to the eyes. The whole is strongly made, 
and is rigid either when folded or open. It is supplied with 
excellent lenses, and weighs under 3$ oz. ; it is a very excellent 
instrument, and we can recommend it to anyone who desires 
to have an opera glass which when folded is only 0-3in. 
thick. 








THE DRAINAGE OF EAST MOLESEY. 


WHEN the scheme formulated for including in one com- 
prehensive project the drainage and sewerage of the score of 
districts situated in the Lower Thames Valley, fell through, 
just ten years ago, each district was under certain conditions 
left to its own devices. Some undertook and carried out 
complete sewerage systems of their own, while others joined 
themselves to adjacent districts, in order to proceed with the 
works on a combined and more extensive plan. The general 
principles of the East Molesey scheme, which has been de- 
signed and carried out by Mr. J. C. Mellis, M. Inst. C.E., are 
similar to those laid out by that gentleman for the Richmond 
Main Sewerage Board some few years ago, but on asomewhat 
smaller scale, The former project included the combined 
districts of Richmond, Kew, Barnes, Mortlake, and Peter- 
sham, whereas that of East Molesey comprises only itself and 
its neighbour, West Molesey. One advantage of the latter 
undertaking is, that it includes land for filtration of the 
effluent water after chemical treatment, which is better 
suited to the purposes required than ordinary filter beds 
which are employed in the other scheme, 

East Molesey is situated on the south or Surrey side of the 
river Thames, near to Hampton Court, and is traversed by 
the rivers Mole and Ember, which flow into the Thames. It 
has an area of 781 acres, with a present population of 5000 
persons, which, until the present works were completed, had 
no other means of drainage than the old, obsolete and 
dangerous cesspool system. The subsoil of the district is a 
water-bearing sand and gravel, similar to that usually found 
in the Lower Thames Valley, and below which, at a 
depth of about 20ft. to 30ft., occurs the London clay. The 
sewers are for the most part laid in the sand and gravel, where 
great quantities of water were met with, and in a few places 
only are they laid in the London clay. The total length of 
sewers and drains which have been constructed is nearly ten 
miles, and include about 12,000 yards of public sewers, varying 
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in siz3 from Yin. to 1d5in, in diameter, which are constructed 
partly of stoneware pipes, with Portland cement concrete, 
and partly with cast iron pipes. The latter are employed for 
& mile and a-half, where very wet and treacherous ground, as 
well as crossings under rivers, rendered it advisable. A 
Portland cement concrete culvert, 1Sin. in diameter, conveys 
the filtered water from the disposal works to the river Ember, 
whence it finds its way into the Thames. 

The branch drains laid from the public sewers to the front 
boundary of each house are Gin. in diameter, and there are 
also a large number of extra junctions on the sewers for future 
buildings. The whole of the stoneware sewers, house drains, 
and culvert are constructed of pipes with patent water-tight 
joints; ‘* Hassall’s deep-socket single line,” and ‘‘ Doulton’s 
composite pipes,” having been employed throughout. None 
of the old-fashioned and now obsolete jointed pipes were 
used, and all the stoneware pipe sewers, with the exception 
of a few shallow lengths, have been strengthened by the 
addition of Portland cement concrete. All the cast iron 
pipes used for sewers have turned and bored tightly fitting 
joints. 

In order to secure water-tight sewers, the whole of them 
have been tested in sections during construction, and before 
being covered in, by filling each section with water under 
pressure. This is one of the first instances in which a water 
test has been applied tc a system of public sewers throughout ; 
the result is that leakage has been reduced to a minimum. 
The works also include about 120 manholes, and lamp and 
inspection holes, also arrangements for flushing and for 
ventilation. There are also two underground chambers pro- 
vided with Shone’s patent ¢jectors, for lifting the sewage 
from some of the lowest paris of the district to heights of 
9it. and 18ft. These ejsctors lift the sewage into the high- 
level sewers, and it then all gravitates to the pumping station 
at the disposal works. 

The disposal works include the following :—(1) A screening 
chamber and apparatus for removal of large matter from the 
sewage. (2) A pumping station where the sewage is lifted 
39ft. by means of two sets of plunger pumps fitted with 
Okes’ patent valves, each set of pumps capable of lifting 
22,000 gallons per hour. (3) An engine-house containing 
two 10 nominal horse-power Marshall’s horizontal steam 
engines, an air-compressing engine and receiver, and fresh- 
water pumps. (4) A boiler-house, with two boilers for 
supplying steam, made by Messrs. Galloway, of Manchester, 
and space for an additional boiler when required in the 
future. (5) A press-house, containing one of Messrs. S. H. 
Johnson and Co.’s 3ft. square thirty-chamber sludge presses, 
with all necessary appliances for pressing sludge, including 
lifting and forcing rams, sludge pits, liming apparatus, tip 
truck and tramway. (6) Coal store, chemical stores, mixing 
vats, workmens day-room, manager’s office, fresh-water well 
with steam pump and overhead water tanks in connection 
therewith. (7) Three precipitation tanks, containing together 
270,000 gallons, and eight acres of land which have been 
suitably underdrained for filtration of the effluent water. 

The chemical treatment will be effected by salts of alumina 
and iron, together with a little carbon and a little lime 
dissolved in vats by means of water agitated by compressed 
air, and then added to the sewage previous to its entering the 
precipitation tanks. All supernatant water from the precipi- 
tation tanks will be filtered through the land, which will be 
used intermittently, and is of suitable quality, being of a 
sandy loam overlying gravel, and is underdrained to a depth 
of about 6ft. The precipitate or sludge, which will gravitate 
from the tanks to 8 small underground chamber, will be limed 
and then pressed into a portable form. The air for working 
the Shone’s ejectors is compressed at the disposal works and 
conveyed in one case a distance of 2300 yards, andin the 
other a distance of 2500 yards, to the ejector chambers. 
These ejectors have been supplied and erected by Messrs. 
Hughes and Lancaster, of Ruabon and Westminster. 

All the machinery throughout is provided in duplicate, so 
that the free flow of sewage and its purification will not be 
delayed at any time in case of temporary breakdown, and all 
the sewers, and such parts of the works as cannot easily be 
enlarged or added to, are calculated and constructed to serve 
a future population of 15,000 persons. A similar provision 
has been made with the disposai works, which are constructed 
to deal with 50 percent. more than the present population, or 
7500 persons. The scheme throughout is designed on the 
principle of excluding all rainfall and subsoil water from the 
sewers and house drains. 

It has been carried out in two contracts. The sewers, 
pumping station, tanks, and buildings have been executed by 
Messrs. B. Cooke and Co., of Phoenix Wharf, Battersea, S.W., 
the amount of their contract being £24,300 ; and the whole 
of the machinery has been carried out by Messrs. Markham 
and Co., of Broad Oaks Ironworks, Chesterfield, the amount 
of their contract being £3985. Although the East Molesey 
drainage scheme was prepared by Mr. Mellis some thirteen 
years ago, it was not until seven years afterwards that active 
steps were taken to proceed with the undertaking. The con- 
struction of the works described in our article, extended over 
a little more than a couple of years. On Saturday last the 
East Molesey District Council formally inaugurated them, 
in the presence of a party of engineers and others interested 
in sewerage and drainage undertakings, 








LAUNCH OF H.M.S. JUPITER AT CLYDEBANK. 


Unvber brilliant auspices as to weather and attendance of 
the general public, H.M.S. Jupiter, a first-line battleship 
of the class already represented by the Magnificent, was 
launched at Clydebank on Monday, the 18th inst. 

After the short religious service customary at launches of 
ships of her Majesty’s Navy, the vessel was released from her 
supporting blocks, and at 1.20 p.m., all being clear, the 
daggers holding the huge vessel, three in number on each 
side, were simultaneously knocked away, pressure was applied 
by hydraulic presses provided for the purpose, and the ship 
began to move. Miss Balfour dashed the time-honoured 
bottle of wine on the bow, naming the vessel, and, as if 
answering to the sentiment of the act, the Jupiter gathered 
way and sped down the lubricated pathway at a stately 
= pace. The vessel entered the water without a 

itch. 

The Jupiter is the fifth to be launched of nine similar 
battleships, forming part of what is known as the “ Spencer 
Programme,” projected shortly after the Salisbury Ministry 
made way for that of Mr. Gladstone in 1892. In our issue 
for January 4th of the present year we gave a description of 
H.M.S. Magnificent and Majestic, and outlined the salient 
points of departure in these vessels, as regards arrangement 


typical battleship, the Royal Sovereign. It will be un- 
necessary, therefore, again to enter into any elaborate 
description of the class represented by the Jupiter, but a few 
of the general particularsmay berecapitulated. The dimensions 
are:—Length between perpendiculars, 390ft.; breadth, ex- 
treme, 75ft. Yin. ; depth, moulded from upper deck, 44ft. 9in. ; 
mean draught, 27ft. Gin. ; displacement, 14,900 tons. The 
protection consists of an armour-belt of Harveyed steel, 9in. 
in thickness, which extends for 215ft. At the ends are trans- 
verse armour bulkheads, also of Harveyed armour, the lower 
part being 12in. thick and the upper Yin, In addition there 
is a protective deck of from 3in. to din. in thickness, ex- 
tending from end to end of theship. This deck is arched, 
and is intended to protect the magazines and machinery from 
fragments of shells and falling shot. At the bottom the 
belt, which extends up to the main deck and is about 15ft. 
broad, is 54ft, below the water-line and before and abaft the 
belt ; the protective deck is at a lower level than amidships, 
so that the ends of the ship are protected by an under-water 
steel deck. 

As regards armament and its disposition the heavy guns are 
four in number, of 46 tons weight and 12in. calibre. They 
will be mounted in pairs in redoubts of Harveyed armour 
14in, thick above the main deck and Tin. below, and extending 
from the protective to a few feet above the upper deck. The 
freeboard of the vessel is unusually great, the centre of the 
guns being about 27ft. above the water level. The secondary 
armament consists of twelve 6in. quick-firing guns, all 
mounted in armoured protective casemates on the main and 
upper decks. There are also a number of quick-firing and 
machine guns variously dispored,and five torpedo tubes, four 
of which are in compartments below water-level, from which 
they are discharged, thus obviating the risk of an enemy’s 
fire exploding them prematurely. The spaces below the pro- 
tective deck at the ends of the ship are largely occupied with 
torpedoes and ammunition, and a passage under the protec- 
tive deck gives access to ammunition tubes of solid armour, 
leading up to the neighbourhood of each of the guns. 

The machinery space is divided by means of longitudinal 
and transverse bulkheads into six water-tight compartments, 
two of which are devoted to the main engines, and four for 
the boilers. The engines driving four-bladed twin screws are 
of the vertical inverted triple-expansion type, of an estimated 
collective indicated horse-power of 12,000. The speed on 
trial is to reach about 174 knots. The boilers, eight in number, 
are of the ordinary single-ended cylindrical return-tube type. 
A large coal capacity is provided, there being space for 
1800 tons in side bunkers partly above and partly below the 
protective deck. The steering gear, capstan engine, venti- 
lating and air-compressing engines and the dynamos, all of 
which are essential to the fighting efficiency of the vessels, 
are arranged at the ends of the ship below the protective 
deck, In order to reduce the rolling to a minimum, deep 
bilge keels are fitted for the greater part of the vessel’s length, 
The hull form, although very fine at each extremity, is 
tolerably full amidship, the coefficient of fineness below the 
water line being ‘65. 

The launching weight of the Jupiter was estimated at about 
7000 tons, this having been about the figure applying to the 
hull of the Ramillies launched in August, 1892, from the same 
berth. Although in the interval the officials at Clydebank 
had most successfully dealt with the cruiser Terrible, an 
equally heavy and very much longer vessel than either the 
Ramillies or Jupiter, this latest task must have been to them 
& matter of some considerable concern and skilful prepara- 
tion; additionally so, perhaps, seeing they could not but 
have laboured under some memory of the keen anxiety they 
were occasioned at the launch of the Ramillies from the same 
slipway. This vessel, it will be recollected, the heaviest ever 
launched on the Clyde up till then, declined to move along 
the ways after the daggers had been knocked down, in spite 
of strenuous efforts, and resorting to every known expedient, 
to help her. During an hour and a quarter the huge hull 
only moved some twelve or fifteen feet, and meanwhile the 
tide was receding. Not until the launch party had given up 
hopes of seeing the vessel glide down the ways and were in 
the offices of the firm at luncheon did the vessel gather way. 
When about fifty feet from the start she assumed something 
like normal velocity, and proceeded down the incline at a 
uniformly accelerated speed, taking the water with all safety. 
The launching weight of the Ramillies was 7000 tons, and 
the hitch drew from Sir W. H. White, who was present, an 
eloquent expression of the arduous and responsible nature of 
the work of launching large modern ships. 








THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS OF SIR BENJAMIN 
BAKER, K.C.M.G., F.R.S., LID. 
(Concluded from page 481.) 

As regards the Navy, the question of guns and armour has 
occupied the continuous attention of engineers. Since the time of 
the Crimean War the charges cf powder have increased from 16 1b. 
to 900 lb., the weights of projectiles from 68 lb, to 18001b., and the 
energies developed from 1100 foct-tons to 62,000 foot-tons. 
Farther changes are rapidly following the introduction of the more 
powerfal smokeless powders. The name which in this country will 
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hopeless. When, therefore, our military authoriti 
desire to quadruple the man-killing rors. of rifles od feld ~ 
as compared with what prevailed at the time of the Franco-German 
war, engineers and mechanicians spared no pains to devise what 
was wanted, and the magazine riflo and modern shrapnel shell were 
the outcome of their irgenuity. Lord Wolseley has said that a 
rich nation like ours may have a long purse, but under the condi. 
tions of modera warfare thore is no time to draw the purse out of 
the pocket, This is due to the work of engineers in the provision 
of railways, steamboats, and tolegraphs, and in the introduction 
of guns and other appliances of too great complexity to be 
btained on d d, for it takes as long to construct a big gun as 
to build an Atlantic liner, The members of this Institution thus 
being largely responsible for the altered conditions cf warfare 
will doubtless in the future, as in the past, z2alously sid the Army 
and Navy in the defence of what is ours, and more than that ig 
not required, for we covet no other nation’s possessions, 

But engineers are not only reproached for making war more 
terrible, but also for rendering hfe less enjoyable by reason of 
what uninstructed critics call the hideousness of the manufactories 
and other works with which the world is now getting covered, 
Thus one of our popular novelists, referring recently to an old 
tower in Italy, with a conscious ‘dig’ at engineers, says: ‘ It 
belonged to that age in which men knew £0 well how to unite the 
useful and the beautifu!, to harmonise the lovely with the formid. 
able, and how to use the —_ of peace to hide the strength of war, 
On the site of the tower there is now standing the chimney of a fac. 
tory, belching forth its stinking vapours to the sullied waters and the 
outraged heavens. The change is called progress,” Doubtless, in 
this instance, Italy is artistically poorer by the loss of a picturesque 
old tower, and similarly some of our most lovely scenery has been 
hopelessly disfigured by collieries and their squalid surroundings ; 
but, on the other hand, owing to the labours of engineers, travel- 
lers can visit the unaltered peaks and valleys of the Alps, and even 
of the Rocky Mountains, in less time and at less cost than they 
could formerly enjoy the natural beauties of their own country, 
As regards the structures themselves, much of the abuse formerly 
lavished by art critics upon the work of engineers was due simply 
to the complete ignorance of the critic as to the functions and 
purpose of the object of his criticism, and his inability to see, 
therefore, from lack of previous experience, that the general form 
and details, though differing from his preconceived notions, were 
fitted for their purpose and expressive of the same. [a the early 
days of bridge-building, for example, art critics were familiar with 
arches and suspension bridges, and everything not of those types 
was unfamiliar and unlovely, They could see beauty and fitness 
in the masts and rigging of a ship, although they were nothing 
but mere struts and ties arranged for a special purpose, without 
any aim at artistic effect, but they could see none in a lattice 
girder, however well proportioned, because of unfamiliarity and 
ignorance, 

Engineers are weak enough occasionally to attempt to conciliate 
such critics, instead of gradually educating them by the construc- 
tion of works scientifically and economically adapted to their 
purpose. We thus find so-called ornaments in the form of stars, 
scrolls, and finials plastered upon and about come of the earlier 
lattices bridges ; we also see ancient marine engines with Gothic 
framework, constituting in effect an agglomeration of bent struts 
and crooked tie-rods in cast iron, with no bar in the direction of 
the stress ; pumping and mill engines, with columns modelled after 
those of some Greek temple or Egyptian tomb, and early locc- 
motives with a braz2n American eagle perched on the steam doms, 
and apparently shrieking with rage because he had alighted on so 
warm a spot. Commercial competition has aided good taste in 
doing away with all such monstrosities, and if engineers but 
honestly persist in designing works of a simple and scientific typo, 
art critics will dually become educated up to the necetsary 
standard to enable them to detect the beauty of fitness in such 
works as with longer experience they now sae it in old timber- 
framed brick and tile cottages, fishing boats, windmills and water 
wheels, and many other things whose designers gave smal! thought 
to anything but the purpose they had to fulfi), and the rature of 
the materials they had to employ. 

We need trouble ourselves little, therefore, either abont the 
charge of want of human sensibility in devising war appliances, 
or of Vandalism in the cecasional necessary injury to objects of 
arch wological interest or natural beauty, for our aim is the general 
good, and we are no more open to such charges than is a policeman 
who knocks down a burglar, or a surgeon who amputates a limb to 
save the patient. We have generally taken it for granted that 
everyone acknowledged the benefits conferred upon humanity by 
engineers in facilitating communications, cheapening production, 
and raising the condition of the labourer; but we are living 
in a sceptical age, and no less an authority than the most 
distinguished Professor of History at Oxford University has 
questioned the truth of any such assumption. In his inaugural 
address in 1892, the late Professor Froude said that he failed to 
see much evidence of progress in the nature of men, though there 
is more knowledge of material things, and that ‘‘ even in the out- 
ward essentials of food and clothing and housing, it is not certain 
that the mass of mankind in the present generation are better cff 
than their forefathers, The condition of the people in mediwval 
Earope was not as miserable as is pretended, and the distribution 
of the necessaries of life was not as unequal as it is at present. 
If the tenant lived hard the lord had little luxury, Eyrls and 
countesses breakfasted at five in the morning on salt beef and 
herring and a draught of ale from a black-jack, Lords and 
servants dined in the same hall and shared the same meal, and, as 
for dress, plain leather and woollen served for all ranks except cn 
splendid ceremonials.” 
Eagineers will probably still be of the opinion that the mass of 
mankind are much better cff than their forefathers as regards the 
essentials of food, clothing, and housing, and further, that the 
independence of the labourer and mechanic has been greatly 
advanced in consequence of the vastly increased demand upon 
their services due to engineering work. Even so recently as four 
years after the opening of the Liverpool and Manchester Railway, 
certain Dorsetshire labourers ventured to form themeelves into an 
1 tary form of trades union, and were sentenced to seven 








ever be honourably associated with improv ts in ord is 
that of our past president, Lord Armstrong. When in 1882 he 
described the then condition of the armaments of the country, he 
wisely deprecated any idea of finality, and pointed out that the 
ceaseless labours of engineers must ever lead to ——— changes 
both in gansandarmour, Events haveamply justified his warning. 
Since 1882 the Navy has been entirely re-armed. The Armstrong 
muzzle-loading wrought iron coil gun has been superseded by the 
breech-loading steel gun of vastly increased power, and whilst in 
1882 Lord Armstrong told you that there was not ‘‘any material 
difference in regard to rapidity of fire between breech-loading and 
muzzle-loading guns, nor would a superiority in this respect on 
either side be of much value,” he himself has since inaugurated the 
system of quick-firing guns as an indispensable adjunct of every 
warship, although in complexity of breech mechanism—which was 
what Lord Armstrong dreaded in 1882—they compare with the old 
muzzle-loader in much the same way as would a watch with an 
hour-glass, The escape of powder gas at the breech was one of 
the difficulties at first encountered, and what engineer would have 
been bold enough to predict that gas at a pressure of over twenty 
tons per square incb, and at a temperature above that of molten 
steel, would be effectually sealed by a canvas- covered pad of 
asbestos fibre soaked in tallow, and yet that expedient has proved 
to be a complete solution of the difficulty. 

Civil engineers are often reproached for devoting their ingenuity 
to the devising of man-killing appliances, but with little reason, 
for whatever the abstract principles of Christianity may be, no 
reader of the newspapers can fail to see that reliance is not placed 
upon those principles in practical politics, but that it is always 
taken for granted that if we happen to possess something which 
another nation covets, that nation will, sooner or later, attempt to 


years’ penal servitude for their pains, At the present time many 
municipal contracts provide for payment at trades union rates, 
whereas a couple of centuries ago the magistrates fixed the rates 
at Quarter Sessions according to the price of food and clothing, the 
average being about ls. per day for carpenters and masons, 84, for 
labourers, and 4d, for women, with a deduction of 1d. per day 
during winter months. The hours of labour for all classes were 
from 5 a.m, to 8 p.m., with 24 hours off for meals and rest, ‘The 
penalty for an employer departing from these regulations in many 
places was ten days’ imprisonment and £5 fine, and for a workmaii 
twenty-one days’ imprisonment. No man in search of work could 
beg without a licence, the statutory penalty for the first offence 
being whipping at a cart’s tail ‘till the body be bloody by reason 
of such whipping,” whilst the second offence meant the loes of an 
ear and two days’ scourging, and the third one hanging. ‘These 
facts hardly bear out the profeesor’s implied denial of any charge 
in = nature of man, or in the distribution of the necessarics 
of life, ; 

A couple of centuries ago, ina carefully-prepared statement by 
the Lancaster Herald of the average estimated incomes of different 
classes of population, from peers to crofters, there was included a 
class styled ‘‘ followers of the liberal arts and sciences,” which 
would doubtless comprise engineers, It is interesting to note that 
the average inoome per family of this group is given at £60 per 
year, a3 compared with £400 for eminent merchants, £154 for 
lawyers, £72 for eminent clergymen, £45 for shopkeepers and 
farmers, £38 for highly skilled artisans, £15 for labourers, and 
£6 10s, for crofters or cottagers, As the family of a scientific 
gentleman in those days of universal marriage was estimated to 
average five in number, the expenditure per head must have been 








of protective armcur and cf armanent, from the preceding 





take it from us, unless we are strong enough to make the attempt 





included within the sum of £12 annually ; but, fortunately, as the 
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icler quaintly remarks, families wara smaller in London 
r teengrgecser intenseness on business, and from the unhealth- 
fulness of the coal smoake,” So our predecessors in Great 
George-street were somewhat better off than these figures 


ne be a great mistake to assume that the relatively low 
earniags of past time were compensated for by the lower cost of 
necessaries. Ov*ing to the want of roads, railways, and canals, 
the price of corn varied widely throughout the country, and 
20) years ago it ranged from 223, to 763. per qr., or much above 
the present average prics. Baef and mutton cost from 34, to 41. 

er [b., and were, therefore, bayond the reach of the poorer 
vinss03, whereas at the present tims, owing to the work of 
enginesrs ia providing fast steamora and refrigerating apparatus, 
about five millions of froz3an shesp are purchased annually in Now 
Yoaland, Australia, and the Argentine for 24. per lb., and 
delivered on the market here for another 2d, Boef is deals with 
in tha same way, 80 that, having regard to the currant rate of 
wages, b3ef and mutton nead no longer be considerad mora ocza- 
sional luxaries for any class of the community, 

Even ia our own Smaaton’s tims the position of the workman 
was little better than it wasa couple of ceaturies ago, When 
Smeaton was consulted about the building of the bridge across the 
Tay at Perth, a London contractor was sent for, who, after taking 
boriags and receiving instractions to commence at once, said he 
must go back to London to bring three of his men skilled in pier- 
work, but would return at once, and, “ with God's help,” would 
do the double journey in six weeks, As tho journey was so 
long, and the tims of employment only five months, h3 would 
have to offer two of the men 14s. and the third 7s. per week. 
It is interesting to note that the _ of masonry in hydraulic 
lime was 5s. per cube yard, with 8d. per super foot extra for the 
facework, whilst the — of some cast iron pipes was £16 per ton, 
showing a change in the relative prices of the two classes of work of 
more than ten to one during the past century, Eventwenty years 
subsequent to the above, the wages in Scotland were 83, for a 
smith and 53. for a striker, and at that time the coach fare from 
London to Edinburgh was £5 53., allowing 28 lb, of luggage, with 
6d, por lb, for extra, so that a trip to London and back by coach 
would absorb six months of a smith’s earnings, instead of little 
mora than a week’s, as at the present time—surely a wondrous 
transformation, 

Oa the whole, a study of the past, if we except the terrible 
scourge of war, is conclusive as to the enormous material and moral 
progress which has accompanied the development of engineering 
works, Sach study, as I have already indicated, may reasonably 
make young engineers bold and old ones modest ; for, although 
the latter may jastly claim to have done much for the benefit of 
humanity, they have often failed dismally as prophets, and in their 
superior wisdom have frequently discouraged young engineers 
from following a line of investigation which has subsequently led 
to results of unlooked-for value, Although the wisest cannot for- 
see the demands of the next age, history shows us that new wants 
constantly arise in an increasing ratio, and that engineers will 
always find work in meeting them. LEagineering certainly is no 
mushroom growth, and the Institution must continue to increase 
in numbers and inflaence, When our coalfields are exhausted 
doubtless other sources of power will be in full operation, and the 
recent development of electrical engineering indicates tha 
advisability of young engineers watching closely what physicists 
are doing in the borderland of engineering, not only the better to 
enable them to understand the work they have in hand, but also 
to qualify themselves to taks first advantage of any new demand 
of the public, 

Oar revered past Momber ‘of {Council — would I could say 
past-president—Lord Kelvin, has well remarked that ‘‘ engineers 
must and do patiently observe and discover by observation pro- 
perties of matter and results of material construction, but deeper 
questions are always present and always fraught with interest to 
the true engineer.” Our late Honorary Member, Professor Tyndal, 
has farther told us that to really understand things we must learn 
‘' to see the invisible as well as the visible in Nature, to picture 
with the eye of the mind those operations which entirely elade the 
eye of the body, to look at the very atoms of matter in motion and 
at rest and to follow them forth, without ever losing sight of them, 
into the world of senses,” We, as practical engineers, are con- 
stantly encountering phenomena which we cannot explain, but 
reluctantly have to relegate to the class known as ‘‘ mysterious.” 
The true engineer, however, will never rest satisfied until he has at 
least discovered the laws ing the p , although 
exact positive knowledge regarding the phenomena themselves 
may be beyond human attainment. Many things, doubtless, appear 
‘‘mystarious” to the engineer because the assumptions made by 
him in ordinary work are rough generalisations rather than par- 
ticular truths. Shipwrecks would similarly appear ‘‘ mysterious,” 
if we ignored the waves because their height was apparently 
negligible in comparison with the diameter of the earth. We know 
that iron expands with heat, and jamp at the conclusion that this 
expansion will go on from the solid to the molten state, and when 
we sea a piece of solid cast iron immersed in molten iron rise to the 
surfacs and float like ice on water we term it “ mysterious,” 
whereas the flotation is a necessary consequence of the complicated 
molecular changes going on in the iron. e assume, again, that a 
red-hot bar of steel will cool gradually and steadily, and then style 
the curious wriggling of a flat-bottomed steel rail when cooling 
“mysterious,” whereas, a3 a matter of fact, a red-hot steel bar 
does not cool gradually, but cools down to a certain point, then 
bacomes hotter again, after which it resumes the cooling process, 
only t> make further oscillations of temperature which affect the 
thin flange and the thick head of the rail at different times, and so 
cause considerable cambersa in opposite directions before the rail 
c3asa3 to be red-hot. We know now, from the researches of 
physicists, that changes in thermal condition and changes in the 
arrangement of the metallic and other elements, and even of the 
atoms in the molecule occur simultaneously, and that between the 
temperatares of 1200 deg. to 1600 deg. there are ssveral so-called 
critical points where the cooling process is arrested, and thus the 
wriggling of the rail ceases to be “ mysterious.” 

Tae effects of hardening, tempering, and annealing familiar to 
the world, doubtless, for several thousand years have only recently 
been partially lifted out of the class ‘‘ mysterious” by researches 
of a like nature to the preceding. There are many other ‘‘ mys- 
teries” of an analogous kind waiting to be cleared up. We should 
like to know, for example, what is going on month after month in 
a hardened steel armour-piercing projectile which frequently leads 
finally to a violent disruptive explosion of the mass, and also what 
causes a sword to lose temper lapse of time, whilst the edge 
becomes sharper. Why, again, should the tough and flawless bar 
iron suspension links, which had carried the Hammersmith Bridge 
successfully for over sixty years, snap in two by the dozan during 
simple transport to Edinburgh, although in every case the halves 
of the broken links on being thrown down 300ft, from the top of 
Forth Bridge on to the rocks below bent like a corkscrew without 
fracture, Practical engineers have been aware for forty years 
past, from Fairbura’s expsriments, that at temperatures at 60 deg. 
and of 32) deg. the strength of wrought iron was practically con- 
stant, whilst at 30 deg. the strength was slightly increased ; but 
until Professor Dawar's recent researches they could never have 
conceived that when immersed in liquid air at a temperature of 
~ 320 deg. the strength of iron wire would be raised from 34 tons 
to 62 tons per square inch. The chemical constituents of iron and 
steel do not change, but the molecular arrang t and inter- 
crystalline cohesion must change, and it is to mathematical inves- 
tigation and laboratory work rather than to practical engineoring 
that we must look for an elucidation of the process, 

Lord Kelvin thirty years ago directed attention to the fact 
that wires kept in torsional oscillation during the week behaved 
quits differently after their Sunday’s rest; and it has been 
recently shown that, owing t2 the molecular settlement which 
occurs during rest in an overstrained bar, the modulus of elasticity 











will rise 10 par cent. after thres weeks’ holiday. Ia practice pro- 
bably every bar and plate in an engineering structure goes into it 
in an overstrained condition owing to irregularities in cooling, 
cold straightening, and other causes. Therefore, although 
engineers profess to work out the exact maximum unit stress in a 
bar subject to a pull not coinciding with the contre of gravity of 
its cross section to 1 per cent. accuracy, they well know that the 
result may bs 100 per cent. wrong, owing to initial stresses in the 
metal. They know also that rivets would make very poor work 
if not put in sufficiently tight by hydraulic pressure to be over- 
strained during cooling, and there are countless contingencies in 
practical work which cause metal to be similarly overstrained ; but 
with good dactile material experience has shown that the mole- 
cules apparently adapt themselves to this condition and no evil 
results, Doubtless the molecular movement of adjustment would 
bs “ next to nothing” by actual measurement ; but our thoughtful 
and practical past president, Sir Frederick Bramwell, in choosing 
the “ next to nothing” as the subject ef his presidential address 
at the British Association, has warned engineers not to ignore 
small things, and in doing so he was following that very wise man 
Lord Bacon, who nearly three centuries ago remarked that ‘‘ who- 
ever will not attend to small matters because they are too minute 
or trifling shall never obtain council or rule over nature. Tho 
turning of iron touched with a loadstone towards the poles was 
found out in needles of iron, not in barre3,” 

Tae instantaneous way in which a drop of oil flashes over a clean 
surface of water illustrates in a most striking manner the influence 
of infinitesinal forces, for the spreading is due merely to the 
excess of the tension of the surface separating the water from the 
air, as compared with the sum of the tensions cf the surfaces 
separating the water from the oil and theoil from the air. A film 
jy millionth of an inch in thickness produces marked results, and 

et to cover the whole 135 acres of painted surface of the Forth 
Bridge with a coat of that thickness would require less than a 
pint of oil. It would appear inconceivable that such a membrane 
could in any way affect the ocean in a storm, yet when in the 
winter of 1891 Admiral Caverville’s ship, the Naiade, was caught 
in a cyclone in the North Atlantic, and a greasy touch was given 
to the waters by rigging out two coal sacks, each filled with about 
11 1b. of tow and one gallon of co’z, oil, which latter required 
renewal only every six hours, the scientific and trained observers on 
board the French warship reported the result to be a remarkable 
practical success, the oil taking effect upon the dangerous breakers 
due to horizontal translation produced by the wind, but, of 
course, leaving the swell unaffected. 

Engineers would desire to possess at least so much knowledge 
of the properties of matter in the several form; of gases, liquids, 
and solids, as would enable them to form some picture in their 
minds, imaginary though it may be, of the nature of the phenomena 
encountered in their daily practice. Twenty! years ago, Crookes 
suspended in an exhausted vessel by a torsion fibre a light beam, 
having at one end a blackened pith disc of two square inches area, 
and found that the pressure on the disc due to the radiation of a 
candle 6in, off was ;}, of a grain. This balance, and still more 
the radiometer ever revolving in an exhausted globe, under the 
gentle stimulus of| light, or as Tesla showed sixteen years lator in 
an unexhausted globe, under the more powerfal stimulus of a high 
frequency electric current, have rendered the hypothesis that the 
pressure of a gas is due to molecular bombardment, at least con- 
ceivable by an engineer, but to picture in the mind the motion of 
the molecules of a liquid, and still more of a-solid, is by no means 
sO easy. 

The evaporation of moisture is so familiar a phenomenon, that 
we regard it without wonder, and ask for no explanation. Yet 
the change from visible water into invisible vapour is difficult to 
realise, except upon the hypothesis that the molecules are in 
motion, and that under the influence of heat and other agencies 
the range of the path of certain molecules is extended beyond the 
sphere of mutual attraction, and so they fly off from their com- 
panions. Crookes has aptly remarked that at molecular dis- 
tances the boundary surface of a basin of water in an open 
room will not be a plane, but turbulent like a stormy 
ocean, and he bas shown that negative electrification adds 
energy to the upper stratum of molecules, and makes them bound 
off faster. Similarly the evaporation of a solid, like ice, is difficult 
to realise except upon the same hypothesis. At freezing point ice 
vapour has a pressure of about ;',th of a pound per square inch, 
and the pressure curve meets the water vapour curve at onlya 
slight angle. The bombardment of molecules is conceivable here 
asit is in the case of the electrical evaporation of gold or silver in 
a high vacuum whore, although the mass remains cool, the 
infinitesimally small surface molecules fly off at high speed and 
become deposited on the interior of the glass vessel, converting the 
latter into a mirror, However difficult it may be for engineers to 
see in their mind’s eye molecules of all the substances they deal 
with more or less in motion, although apparently at rest, it is at 
least as difficult to regard a substance like glass as porous, and yet 
under the stimulus of electricity the sodium in a sodium amalgam 
on one side of a sheet of glass will pass through into the pure 
mercury on the other side without affecting the weight or trane- 
parency of the glass, whereas when potassium is used instead of 
sodium the molecules cannot get through the interstices in the 
glass. Again, it is difficult for a practical engineer to conceive 
that under any circumstances a pull of 10 tons per square inch 
would shorten the magnetic extension of a bar 1/200,000th of 
the length, and yet experiments have shown that it is only necessary 
for the bar to be tested in a magnetic field of certain intensity for that 
result tofollow. Truly, as Lord Kelvin remarked, ‘‘ Deeper ques- 
tions are always present” in every branch of an engineer’s work, and 
it avails him little in many things to rely solely upon what is popu- 
larly known as ‘‘ plain common sense,” based upon his own general 
experience, 

An engineer is, indeed, daily brought face to face with the 
fundamental! mysteries of the universe. He cannot calculate what 
speed a railway train would acquire in a given time without an 
appeal to the sams Newtonian laws of motion which affect the 
remotest star, nor can he estimate the true efficiency of a steam 
engine without reference to the mysterious — 461 deg. the zero of 
absolute temperature. Although pre-historic man demonstrated 
ages ago by the frictional igniton of dry wood, that work can be 
converted into heat, the reverse operation, the conversion of heat 
into mechanical power, was not thoroughly appreciated even half 
a century ago. It is the latter conversion, however, which chiefly 
interests the engineer, for although hot bearings and other un- 
pleasant experiences constantly remind him of the ibility of 
converting mechanical energy into heat, he regards it rather as a 
nuisance than a blessing, And yet if we look deeper into the 
question we find that after all it is the conversion of energy into 
heat which accounts for the present existence of the earth itself, 
and all upon it. It is to the energy liberated by the contrac- 
tion of the sun’s diameter that the world is indebted for 
heat, since physicists have demonstrated that if the sun had been 
a solid lump of coal it would have burnt out millions of years ago, 
and Langley has calculated that all the coal in the Pennsylvania 
coalfield, though it would last the United States 1000 years, would 
only supply the sun with heat for 1/1000th of a second. Every 
square foot of the sun’s surface represents some 8000-horse power, 
and the whole surface no less than 500,000 millions of millions of 
millions of horse-power. Indirectly, the engineer utilises a minute 
fraction of the sun’s energy, as the rainfall works his water-wheels 
and turbines, atmospheric currents his windmills, and wood is used 
as fuel for his steam engines, 

Long before the coalfields of the world are exhausted, there is 
little doubt the workers on the borderland of engineering will have 
diecovered some plan of tapping the inconceivably great stores of 
energy around us, The very earth we live on is whirling around 
like a huge fiy-wheel, and if we could only find some way of 
utilising its momentum, we could draw upon it for ages for all the 
power we want without appreciably affecting the speed of its 
revolution or the length of our day. It is, indeed, naturally drawo 
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upon now in various things i jated with the work of 
the harbour and dock engineer, The flow of the tide in enormous 
volume up and down a river is accompanied by a vast expenditure 
of power in overcoming the frictional resistance of the river bed, 
in the grinding of shingle into sand, and in the transport of sand- 
banks from one part of the river to another. Even the flow of the 
water through the sluices cf locks involves a logs of energy, as does 
the working of a tide-mill, which latter is one way of utilising, as 
the others are of destroying, some of the earth’s momentum, No 
true engineer will believe that with so many sources of energy 
around us the progress of mankind and the work of the engineer 
will cease with the exhaustion of our coalfields. 

It has been prophesied by many high authorities that in the 
future all discoveries of great moment will prove to be the outcome 
of exact measurements, LE .gineers have always attached great 
importancs to accurate measurements, and are constantly intro- 
ducing words in their specifications insisting upon the same, 
although they well know that exactitude is unattainable, and that 
the vagueness of the meaning of the provisions for accuracy in 
contract documents cften leads to costly litigation. It would be 
well for the latter reason alone, apart from other considerations, 
if the Inetitution of Civil Engineers could define authoritatively 
what interpretation should be given to such words as “‘ accurate,” 
or ‘‘perfectly true to dimensions,” which, in practice, must 
necessarily vary in meaning according to the class cf work to which 
they refer. If, for example, a qualified engineer were asked what 
constituted a ‘‘ correct” survey, he would reply by another ques- 
tion—What is the survey for? If it be to produce a plan frem 
which measurements are to be subsequently taken by scale, it 
would be obviously useless to adopt refinements of observations in 
the survey which would be beyond the power of the draughtsman 
to record on the plan, and a “‘ correct” survey in that instance 
would mean one in which the error did not exceed, say, 1/2000th 
of the length, a degree of accuracy attainable by chaining. If, on 





the other hand, the objact of the survey were to obtain data for 


the calculation of the exact spans of such a structure as the Forth 
Bridge, a very different interpretation would bs given to the word 
‘* correct,” and the mode of procadure would be wholly different. 
In the case referred to the first action of the engineers was to 
recover from the Ordnance Sarvey Dapartment the original trigo- 
nometrical stations in the neighbourhood and the calculated lengths 
of lines, of which General Clarke said it was ‘‘ unlikely that the 
error in their lengths would amount to 3in. in a mile, or about 
1/20,000th of the length, and that it could not exceed 6in.” The 
next step was for the engineers to measure their own base line with 
pre e rods and take fresh angles many times over, with ths 
final result that in a length of 4000ft. the actual difference and 
presumable error in the Ordnance local survey proved to be ‘2ft., 
or 1/20,000th of length. 

For all ordinery engineering purposes, such a degree of accuracy 
would entitle a survey to be characterised as ‘‘ correct.” In the 
case of a metallic structure, for example, the deviation would be 
equivalent to that arising from a change of tempsrature of but 
7 deg. If, however, the measurement were for the base line of a 
great trigonometrical survey, a final error of 1/20,000th part wou'd 
imply inexcusable negligence on the part of the engineers. The 
Prussian engineers claimed that their measurements of the 3} mile 
base line at Gottingen, and the triangulations connected therewith, 
were so accurate that the error in the thirty-six mile long diagonal 
could not exceed 5hin., or, say, 1/400,000th of the length. To 
attain this degree of accuracy, compound zine and iron bars 
enclosed in double skinned wooden boxes with water between were 
used, and the distance between the bars was measured by glass 
wedges, which were read by eye to 1/5000in., and by microscope to 
1/30,000th. Similarly, in the great trigonometrical survey of 
India, a most elaborate investigation of the probable errors in 
length led to the conclusion that they would not exceed 
1/700,000th. 

The same elastic interpretation of the word “ correct” applies 
to angles, the admissible error in which may range from two 
minutes to 3/10th second, according to the object of the survey. 

But although the vagueness of the word “correct,” as applied 
to a survey, occasionally leads to no little difficulty, it is in the 
carrying out of works that expressions of the kind constitute an 
ever present cause of differences between the engineer and con- 
tractor, and of endless litigation and expense. Ten per cent, and 
more can readily be thrown away on the cost of works, if the 
engineer, either from inexperience or obstinacy, insists upon a 
reading of such an expression as ‘‘ exact to dimensions ” reasonable 
enough in some classes of work, but too strict for the particular 
class in dispute. It is much to be regretted that some general 
rules as to limits are not authoritatively laid down for different 
classes of earthwork, masonry, timber, and steelwork. Of course, 
in many instances, in machined work a limit of so many thousandths 
of an inch is specified, or a part is considered “‘ exact to dimen- 
sions” if it passes a gauge test. So long ago as 1850 the late Sir 
Joseph Whitworth exhibited at this Institution a measuring 
machine for determining minute differences in length, Whena 
standard yard measure, made of steel jin. equare, was placed in 
the hine, it was claimed that by means of the micrometer 
a variation of but one-millionth of an inch could be read. 
Mechanical measurements of this minuteness are, of course, not 
required iz workshop practice. Probably the nearest approach to 
such a refinement is in the preliminary operations of ‘‘ figuring ” or 
polishing the lenses of telesco By means of the ‘' spherometer,” 
which is a little instrament with three legs to support it on the 
glass, aud a central micrometer screw to measure the curvature of 
the lens, it is easy, according to Sir Howard Grubb, to get 
determinate measures of 1/50,000in., and by adopting special pre- 
cautions, even of 1/150,000in., which latter has been found to be 
practically the limit of accuracy of mechanical contact. In any- 
thing else but a lense this might well be accepted as complying 
with the specification of ‘‘true to dimensions,” but in that special 
case such an error would be quite inadmissible, and indirect tests of 
much greater refinement, such a3 infinitesimally increasing the 
local convexity of the lense by the momentary application of the 
warm hand, and testing the optical consequences of the same, have 
to be resorted to. Fortunately, as the practical working of many 
branches of the industrial arts depends for succets upon the 
accurate estimation of quantities much smaller than the preceding, 
there are often indirect ways of attaining refinements which direct 
mechanical measurements could not pretend to approach, Thus 
in the spectroscopic analysis of mere traces of different elements, 
fractional wave lengths are read to the 1/2500 millionth of an inch. 
Again, Professor Dawar in his researches on liquid air attained a 
vacuum of 1/2500 millionth of an atmosphere by filling a vessel 
with mercurial vapour and exposing it to a very low temperature, 
and Professor Boys, with the simplest possible arrangement cf 
quartz fibre, torsional balance, and mirror, claims to have been 
able to just detect anattractive force of the 1/20,000 millionth of 
a grain. So much for minute weights and measures, and as regards 
angles the Darwia pendulom will indicate a movement of 1/300th 
of a second, which would be about the angular measurement of a 
penny piece at the distance of 1000 miles. 

It is difficult to realise the minuteness of measurements like the 
preceding. The smallest gold coin of the realm, if drawn out into 
a wire 1/2500 millionth of an inch in diameter, would be long 
enough to stretch to the sun and back again ten thousand times, 
and yet the fundamental mystery of the constitution of atoms and 
molecules would be locked up in every infinitesimal portion of the 
length of that minute wire. ‘‘For the establishment of a truer 
and more comprehensive theory of elasticity,” write the authors 
of the last important work on the subject, ‘‘ we shall probably have 
to wait until we gain a wider acquaintance with the nature of 
intermolecular action.” 

Having reference to the minuteness of the objects of our study, 
the day may be far distant when engineers will know enovgh of 
the nature of the materials they use to justify them in relying 
upon theoretical investigations pn without verification by actual 
practical test, Take, for example, the case of a gun of wire con- 
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straction, the theory of which has been set forth in several elabo- 
rate papers in our ' Proceedings.” It is true, as remarked by Sir 
Douglas Gaiton recently, in his presidential address to the British 
Association, that ‘‘each successive layer of which the gun is 
formed receives the exact proportion of tension which should 
enable all the layers to act in unison ;” but unhappily experience 
does not bear out bis further remark that ‘the labours of the 
physicist have revealed the internal conditions of |the materials 
employed,” for the physicist would predict that on proof the gun 
would undergo no change of form, the calculated stresses all being 
well within the elastic limit, whereas the proof cflicer would look 
for no such stability, but would expect the wire gun, or any other 
gun, to become slightly oval in bore at places, to decrease in dia- 
meter here and increase there, and to lengthen as a whole, or bend 
in any direction in consequence of the molecular adjustments 
following the shock of discharge. The days of the practical man, 
taught in the school of experience, are therefore by no means 
numbered, for neither the mathematician nor the physicist can aid 
the manvfacturer in cases like the preceding, 

When my lifelong friend, teacher, and partner, Sir John Fowler, 
was president of this Institution, now some thirty years ago, he 
selected as the chief subject of his address the technical education 
of engineers. Since then so much has been done that with the 
aid of public institutions training of the kind indicated by Sir 
John Fowler has been brought within reach of every working 
man’s son, If anything more remains to be said on the subject, 
it must, therefore, be of the nature of a warning, that technical 
education is of little value unless accompanied by the practical 
experience, sound judgment, and bold initiative which, rather 
than book knowledge, characterised the famous members of this 
Institution in the past. Education will do much, but it will not 
endow a man with common sense, nor will it make his opinion on 
a multitude of important subjects worth more than that of any 
naturally observant person. The northern part of the United 
Kingdom has always attached great importance to education. In 
past times it established more schools and burnt more old women 
as witches than any other part of the Kingdom. As early as 
1496 an Education Act was passed, providing under penalty of £20, 
that ‘‘all freeholders put their eldest scns to school for at least 
eight years to learn Latin and laws,” and in 1616 a Privy Council 
Osder provided that ‘‘every child be educated in religious and 
secular learnivg,” and yet at the very time when Watt, working at 
Glasgow, was revolutionising the world with his inventions, the 
Associate Presbytery of Edinburgh actually issued an address 
denouncing the repeal cf the renal laws against witches as 
‘‘ contrary to the express law of God.” Oa my first visit to the 
site of the Forth Bridge in 1882, | was told by a fisherman, with 
obvious local pride, that near that spot the last witch was burnt, 
and the last Scotchman disposed of as aslave. It appeared that 
a metal collar, inscribed “ Alexander Stewart, perpetual servant 
to Sir John Areskin, of Alloa, 5th December, 1701,” had been 
dredged up in the Forth, and farther, that many of the Church 
books and town books showed such entries as ‘‘ Man and woman 
burat for sorcery, Kirk’s part, £17 103.; town part, £17 1s., in- 
cluding £3 63. 84, for coals, 14s. for tar barrel, and £8 14s. to the 
executioner for his pains.” It is quite clear, therefore, that the 
superior education of our fellow-countrymen in the North did not 
endow them with sound judgment ; but, on the contrary, their 
blind acceptance of authoritative statements in books, without due 
regard to the sufficiency of the data upon which those statements 
were founded, obviously warped their judgment. 

There are not wanting contractors and manufacturers who con- 
tead that some of the highly trained young engineers of the 
present day are not wholly free from faults of the latter kind, 
It may be well, therefore, for all engineers to remember that most 
of their elaborate calculations involve some assumption which is 
more convenient than true. Thus, although a student may find 
that all of his authorities assume homogeneity of material, the 
fact nevertheless remains that such a condition does not exist iv 
practise, and that the calculated stresses based on that bypothesis 
are not those actually present in the material. The manufacturer 
knowing this, and knowing also that this want of homogeneity is 
of vital importance in some cases and of none in others, may not 
unnaturally complain if an engineer complicates designs to make 
his work comply strictly with theoretical deductions and with the 
last decimal piace in calculations which are more or less specula- 
tive even in the units. Again, for theoretical purposes it is con- 
venient to assume that earthwork is a homogeneous material 
without cohesion, but the contractor's agent who acted upon any 
such assumption in forming his gullets or timbering his trenches 
or tunnels, would soon be seeking another job. It is convenient 
also to assume uniformity of temperature throughout a given 
mass of metal; but even a stoker on a steamboat knows from 
experience that his boiler-plates are stressed quite as severely 
from the unavoidable inequalities of temperature as from the 
pressure of steam. Other causes often render purely theoretical 
deductions uncorrected by practical experience quite misleading. 
Thus it is frequently impossible in practice to attain the accuracy 
of workmanship necessary to make the assumed theory operative, 
and in other cases questions of maintenance are all important. 
For example, on broad theoretical grounds there would appear to 
be no doubt that the best continuous brake would be one in which 
the momentum of the train was utilised to apply the brakes, and 
the worst type one in which fresh power was generated to destroy 
that which was already stored up in the moving mass, and yet in 
practice this conclusion is reversed, and the chain brake has 
everywhere been superseded by the vacuum or compressed air 
system. 

Asso many assumptions are necessarily involved in most theo- 
retical investigations, and so many disturbing influences exist, the 
young engineer, however much he may have distinguished himself 
at college in the now indispensable preliminary course of training 
in mathematics and physics, will do well to mistrust any theo- 
retical conclusion of his own which does not commend itself to 
the practical man of long experience in that branch of work to 
which his conclusion applies. Again, under the law an engineer is 
primarily responsible for the consequences cf any accident due to 
defective design, and there are not wanting indications that the 
facilities which now exist for scientific and practical training have 
made juries inclined to be less lenient than formerly. For many 
reasons, therefore, the young engineer will do well to bea constant 
attendant at these meetings, for it was for the purpose of enabling 
engineers to exchange their practical experiences that the Insti- 
tation of Civil Engineers was founded. 

I am one of those who think that the usefulness of the Insti- 
tution, great as it has been in the past, may yet be extended. 
For instance, by the appointment of committees of members, other 
than those on the Council, to report on various questions of 
interest, not only to engineers, but also to manufacturers and con- 
tractors, greater uniformity of practice might prevail with a 
resultant saving in the cost of work and an avoidance of subsequent 
litigation, At the same time much valuable knowledge would be 

crystallised for the use of members generally, whilst the joint dis- 
cussion of these reports at special council meetings would bring 
the leading members cf the Institution into closer personal 
relationship, As regards the work of the Council itself, I have 
little doubt that had the wise men who drew up the original Charter 
of the Institution foreseen that the 156 members then to be legis- 
lated for would grow to the present 6730, they would have 
provided greater elasticity in the Charter, both as regards the con- 
stitution and the election of the Council. Provisions would pro- 
bably have been made for the representation on the Council of our 
Indian Empire, the Dominion of Canada, the Australian Colonies, 
and some of our leading engineering centres in Great Britain and 
Ireland, for ours is an Imperial Institute, and not a local society, 
and although such members of Council might not be able to 
attend many meetings, they would be a source of strength to the 
Institution as its recognised representatives elsewhere. This 
advantage could not be secured without an enlargement of the 


mittees could not be satisfactorily accomplished were there many 
non-resident members of Council. With an enlarged Council the 
balloting-list might, of course, include a proper proportion of 
new names every year, and only the exact number of names in all 
required for the Council, so that voting members might be spared 
the present invidious duty of striking out many good names, and at 
the same time representatives from all parts of the Empire might 
have a fair chance of election, Any such change would almost 
necessarily carry with it an alteration of the Charter to enable 
absent members to record their votes without personal attendance 
at the ballot. Imay, of course, be wrong in thinking that the 
framers of our original Charter would have acted thus, even if they 
had foreseen the present state of affairs ; but I am certainly right 
in believing that no one asscciated with this Lostitution, be he 
president or youngest student, would support any charge incon- 
sistent with the traditions of the past, nor, on the other hand, 
would he obstruct avy reform which altered circumstances may 
render expedient in the interests of the members at large. 








CARRIAGES WITHOUT HORSES, 


ON the 13th inst. Mr. G. Croydon Marks, at the opening meeting 
of the session of the Birmingham Municipal ‘Technical School Engi- 
neering Society, gave a lecture on ‘‘Horseless Vehicles,” The 
audience crowded one of the lecture theatres of the school. 

Councillor Martineau, who presided, said that in the matter of 
horseless vehicles Eogland had been behind other nations, It was 
desirable not only that Kagland should come to the front in this 
matter, but that Birmingham should come to the front among the 
towns in the kingdom, ‘This, he believed, the Municipal Technical 
School would be the means of bringing about. 

Mr. Marks said that the first successful attempt to make a self- 
moving road vehicle must be credited to a Frenchman, Nicholas 
Joseph Cugnot, who was born in 1729. With the aid of an ex- 
cellent series of fifty-five lantern slides, the lecturer described 
subsequent machines worked by steam, electricity, manual or pedal 
power, or oil engines, pointing out, from the experience of succes- 
sive inventors, what to aim at and what to avoid, and showing that 
the greatest successes were obtained by those who combined with 
mechanical knowledge and skill a realisation of the practical require- 
ments cf road traffic. Sir Charles Dance’s carriages or steam drays 
of Garney’s make, which ran between Gloucester and Cheltenham in 
1832, were sensibly built engines. They were, however, constantly 
being brought to rest by heaps of stones laid across the road by 
coach proprietors and other representatives of “ vested interests.” 
Sir C. Dance was said to have spent £30,000, for which he got no 
return, in bringing the invention into practical use. Dr, Church, 
of Birmingham, produced, in 1835, a carriage which ran six miles 
out and six miles home on the country road at a speed of fifteen 
miles an hour. It was too complicated, however, and consequently 
broke down. Bancock ran steam coaches in London between the 
Bank and Paddington, and between the Bank and Stratford, in 
and out amongst cabs and omnibuses, and vehicles of every de- 
scription, without any trouble, for twelve years. Mr. Scott 
Rassell, in 1835, produced an engine which ran between Glasgow 
and I’aisley hourly, a distance of seven miles, in an average time 
of 34 minutes, and carried from thirty to forty persons, ‘The road 
trustees, however, took care that the vehicle came to grief, and 
the Court of Sessions refused to allow any more such carriages to 
run, The lecturer conclnded by remarking that it was due to the 
laws of this country, which had handicapped the development of 
road locomotion, that at the present day, in France, which was 
not so mechanical a country as England, they were vastly ahead of 
us in this particular subject. He ridiculed the idea of an ordinary 
tricycle, which, to outward appearance, had nothing in common 
with a steam traction engine, being governed by the law which 
required that a flagman should walk in advance of the machine, 
and that local authorities should have the power to forbid the use 
of any machine except by night. In conclusion, Mr. Marks asked 
those present to sign the petition to Parliament in favour of the 
Bill which is being promoted to do away with the present restric- 
tions as far as light vehicles are concerned. 

The Rev. D, Jones—Curdworth—gave his experience as an 
inventor of a steam tricycle, and said that he had now overcome 
the difficulty—the noise made by the exhaust—which had prevented 
the use cf the machine. As to the law, Lord Norton had 
promised his assistance in bringing it into a satisfactory state. 

The Chairman said that he should give notice to move in the 
City Conncil at the next meeting that the Council present a 
petition to Parliament in favour of the removal of the present 
restrictions which were operating so injuriously to the trade of 
Birmingham and the district. 

Mr. Vawdrey proposed a vote of thanks to the lecturer, and 
expressed the opinion that there would be no difficulty in inducing 
Parliament to grant reasonable facilities, 

Dr, Holloway seconded the motion, and expressed agreement 
with the concluding remarks of the lecturer. 

A large number of those preeent signed the petition, a resolution 
in}support of which was unanimously passed. 

The above is from the Birmingham Daily Post, and the petition 
referred to is the memorial prepared by THE ENGINEER, 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a good demand on Change to-day for steam and 
house coal, A moderate irquiry for tin-plates, The iron and 
steel trades continue in a buoyant state. No improvement in 
freights were reported. The coal shipments for the week have 
exceeded the previous one by a substantial quantity. The 
principal shippers have heavy stems on ; but business with some, 
unfortunately, is a little stagnant. Several cargoes of iron ore 
were discharged, but the aggregate quantity has not reached the 
amount received in the previous weeks, The ship-repairing trade 
is still in a flourishing condition. The whole of the dry docks have 
been engaged, and all the local firms have been fally employed. 
The principal imports were 8625 tons of iron ore, 1727 tons of iron 
pyrites, 2370 tons of pitwood, 5400 sacks of grain. The principal 
exports were large quantities of coal, tin-plates, copper ore, rails, 
and iron pipes. 

Prices ruling on ’Change to-day were as follows :—Coal: Best 
steam, 8s, 3d. to 8s. 9d.; seconds, 7s, 9d. to 8s,; best house coal, 
10s. 6d.; dock screenings, 5s,; colliery small, 4s, 6d.; smiths’ coal, 
6s, 6d. Patent fuel, 10s.6d. Pig iron : Scotch warrants, 46s, 34d.; 
hematite warrants, 47s. 34d, f.o.b. Cumberland ; Middlesbrough, 
No. 3, 38s, 9d. prompt; Middlesbrough hematite, 45s, 6d. Iron 
ore: Rubio, 12s.; Tafna, 11s, 3d. rails ; Heavy sections, £4 12s, 6d.; 
light sections, £5 5s, Tin-plate bars, £4 5s,; Siemens tin-plate bars, 
best, £4 10s., all delivered in the district, cash, less 24 per cent, 
Tin-plates: Bessemer steel coke, 103.; Siemens coke finish, 10s, 3d. 
Ternes, per double box, 28 by 20c., 20s. to 228, Pitwood, 16s. 6d. 
London Exchange telegram: — Copper, £43 10s,; Straits tin, 
£64 12s, 6d, Freights steady. 








THE INSTITUTION OF JUNIOR ENGINEERS.—Last Saturday a 
party of over 100 members of this Institution visited Messrs. Bell’s 
Asbestos Works, Southwark-street, London. Under the direction 
of Mr. Ibotson, works’ manager, Mr. Clark, and others, the whole 
of the processes of preparation were witnessed in operation, the 
machinery being kept specially running for the purpose, At the 
conclusion, Mr. H, B, Vorley, vice-chairman of the Institution, 
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(From our own Correspondent.) 

Pic iron at to-day’s, Thursday’s, markets in Birmingh aad 

in excellent call at 44s, for Northampton forge Hy to 45ene 
Derbyshire, and 45s, to 46s, for Lincolns, the last being net j B a 
Staffordshire pigs were quoted by one of the largest makers on th 

market at: bydrates No, 1, 57s, 6d.; ditto Nos. 1 and 2. fr. 
grey forge, 523, 6d.; and mottled and white, 503, All mine prey 
forge pig iron was quoted by the same firm frcm 46s, 34 pr 
white, 433, 9d.; while similar denominations in common iron wor 

quoted 403. for the former, and 37s, 6d. for the latter, Remark. 
able figures were mentioned es to the state of the American om 
iron trade. ‘The make last week was at the rate of 11,000,000 un 
per annum, which was in excess of any previous average, The 
total actual production so far this year has been rather ovor 
7,500,000 tons, and the eggregate output for the whole year iy 
expected to reach 9,200,000 tons. This indicates an increase over 
last year of 2,542 000 tons, and there is every reason to expect 
that the second half of 1895 and the first half of 1896 will show 
the highest production in the history of the trade. Accounts of 
the state of the American trade continue fairly satisfactory, and 
there is confidence that 1896 will be a period of extraordinary 
activity. Bessomer pig iron has lately shown some irregularity in 
price, but this has been due to the heavy production, 

Many of the sheet iron makers in this district are now producing 
almost double the quantities registered in June, July, and August 
last, Singles were quoted to-day £7 2s, 6d. to £7 5s.; doubles 
£7 7s. 6d., and lattens, £8 53, Galvanised sheets were again 
quoted £11 to £12 for best sorts, and £10 153. for common, 
Stamping sheets were reannounced as £9 103,, and best thin 
sheets, £11. 

The recent great advance in the price of weldless steel tubes for 
cycle manufacture as the result of the enormous and sudden 
demand for tubes of this character from America has had a yet 
further development. The pressure of demand on Englith cyclo 
tube makers has led German tube makers, for the first time, to 
commence the production of tubes of this special class, A con- 
signment of 50 tons has already, it is announced, been arranged 
for, and it is expected that further considerable quantities wil] 
arrive in the Midlands in the course of the next few months. ‘The 
German cycle tubes are asserted by the Birmingham tube makers 
to be inferior in quality to those of English make, but the accuracy 
of this assertion I have not been able as yet to test. Cycle tubes, 
as made in this country, are, of course, a special and distinct class, 
They are weldiess and are made from best Swedish steel. Their 
production is almost entirely restricted to Birmingham, and for the 
whole city number some twenty different firms. At present the 
cycle makers in America are dependent upon English makers for 
their tube supplies, bat whether they will continue satistied with 
this state of things, in view of the great development in cycle 
manufacture which is promised next year in America, is doubtful, 
The British Seamless Tube Company, which has been established 
at Soho about three years, is now extending its operations under 
the new title of the British Tube Company. It is the intention of 
the concern to manufacture in future not only cycle tubes, but 
also tubes for engineering purposes toa much larger extent than 
previously. 

The Birmingham Small Arms and Metal Company is fairly 
employed, and has been so daring the past two years, The 
recent dividend of 15 per cent. has given much satisfaction to the 
shareholders. The manufacture of cycle fittings has been found 
very profitable. That old-established and widely known engineering 
house, Tangyes, Limited, are busy at date, particularly in gas 
engines. Messrs. Bond and Cooper, Smethwick, whose combined 
milling machine was illustrated in THE ENGINEER recently, are 
running night and day on machinery for wire working and other 
purposes, 

Minting machinery firms in Birmingham hear with much interest 
that the Agent General for Western Aastralia is in communication 
with the Home Authorities respecting the establishment of a Royal 
Mint in that Colony similar to those at Sydney and Melbourne, 
The buildings and machinery for the new mint will cost many 
thousands of pounds, which must be obtained in this country, 
and very probably from Birmingham, which has executed some of 
the finest orders for minting machinery ever given out in the 
world, The project seems likely to be accomplished, notwitb- 
standing that there is almost certain to be an annual loss on the 
working, for in the case of the Melbourne mint this loss for many 
years was over £4000. 

In Birmingham this week the executive committee of the 
National Miners’ Federation have been sitting in camera to prepare 
a report to the annual conference in this city in January, and to 
transact other business. It is understood that one of the chief 
matters to be decided has reference to wages. Under the Concilia- 
tion Board agreement made in the autumn of 1894, the miners 
will be in a position at the end of the present year to ask—if they 
choose to do so—for a 15 per cent, advance in wages. Under the 
agreement, the Board was to rule all wages questions until the 
Ist of August, 1896, on the basis of a fixed minimum wage 30 per 
cent. above the standard rate of 1888, which was to continue un- 
touched until December 31st, 1895; after which time the Board 
were to regulate wages within the limits of a 30 per cent, minimum 
and a 45 per cent, maximum wage, . 

The Wolverhampton Town Council have this week decided to 
apply to the Local Government Board for a provisional order to 
borrow the necessary money to enable them to substitute for the 
existing pan system of sanitation in the borough the water-carriago 
system. For several years there have t .n great complaints con- 
cerning the public abominations connect with the pan system, 
and the probability of a change is hailea with delight by the in- 
habitants—whose experience, moreover, of the water-carriage 
system wherever it has been put in has been favourable, The cost 
of the new scheme is estimated at about £50,000, 








NOTES FROM LANCASHIRE, 

(From our own Correspondents.) 
Manchester.—The lull which bas recentiy come over the iron 
trade in this district continues, but in no way effects the strong 
position which makers hold with regard to prices. Merchants, 
however, as is only natural, during a quiet spell like the present, 
are underselling to secure what business there is passing, and those 
who bave cheap contracts are in many cases, rather than hold, 
letting their iron loose at prices considerably under what makers 
are quoting where they are in a pcsition to do this at a sail 
margin of profit, Whether they hope to beat down makers’ prices 
when they have again to buy is, of course, a matter for conjecture, 
but the prevailing belief is that although for the present the 
threatened protracted dispute in the shipbuilding industry may 
have a depressing ¢ffect, it will be only temporary, and that with 
the settlement of the dispute, and as buyers are again coming upon 
the market, prices will rapldly move upwards, For the next 
month or so the outlook is one of continued quietude, but there is 
a great weight of work in the hands of users of iron, and the 
prospect of steadily increasing consumption gives strength to the 
market and a confident outlook for the future, 

About an average attendance on Tuesday’s iron market at Man- 
chester, but reports very varied as regards the weight of actual 
business doing. Generally the tone, so far as pig iron is concerned, 
was quiet, but merchants in some instances reported con- 
siderable traneactions passing through. Theee, however, were 
at under makers’ quoted rates, and, in fact, the bulk of 
the business just now doing, at any rate in foundry qualities, 18 
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; cases are quite indifferent about booking further 
“* en te the oak Makers’ prices for local and district 
on dry qualities remain steady at 463, less 24, for Lancashire, 
uy 4 to 44s. net cash for Lincolnshire, and 453, 6d. to 47s. 64. 
: : cash for Derbyshire, delivered Manchester, with not much 
po ae business doing at the above figures, nor underselling to any 
appreciable extent, In forge gp sn =o oy an peor 
have been put through, makers hy , ae ae ~ — . rates, 
averaging about 41s, 6d, net cash, deliver anchester, For out- 
side brands prices were irregular, merchants cutting in at very low 
figures to effect sales, good foundry Middlesbrough being sold at 
463, 4d., or even slightly less than this—although makers hold to 
about 47s. 4d. net cash as their minimum—for delivery equal to 
Manchester. In Scotch iron as low as 47s, 3d. has been taken, with 
other sellers holding to 47s, 9d., whilst makers were quoting about 
483, net prompt cash delivered Lancashire ports. _ 

In the finished iron trade a strong tone continues the general 
report, especially as regards bars and sheets, in which makers 
have orders on their books fally suffisient to — them over the 
next three months. Lncashire bars are not quoted under £5 10s., 
and 2s. 64, more for anything like forward delivery, with £5 15s. 
the minimum for North Staffordshire qualities, and good qualities 
of sheets ranging from £7 103, to £7 15s.; for hoops the demand 
js but slow, with Association list rates remaining at £6 2s. 64. for 
random to £6 73. 64. for special cut lengths, delivered Manchester 
district, and 23, 64. less for shipment. 

Nut and bolt makers report a fair trade doing, but no appre- 
ciable advance in prices obtainable, : 

‘A moderate demand comes forward in the steel trade for struc- 
tural material ; but generally pe | a slow business is reported, 
with prices, if anything, easier, ordinary foundry hematites being 
obtainable at 563, to 563, 6d., less 24 ; good steel billets, £4 7s, 6d. 
to £4 10s.; steel bars, from £6 up to £6 53; and boiler plates 
£6 53. to £6 73. 64., delivered Manchester district. 

Io the metal market a moderate business is reported, with no 
change in list rates except that brass and copper wire have been 
reduced }4, per Ib. ; 

Tbe monthly returns of the Steam Engine Makers’ Society are 
much to the same effect as those of the Amalgamated Society of 
Engineers from which I quoted last week. The shipbuilding 
trades’ dispute on the Clyde and at Belfast has, however, not had 
so great an effact on the unemployed list of the smaller as on that 
of the larger organisations, the number of members in receipt of 
donation benefit from the Steam Eagine Makers’ Society being 
sti!] less than 3 per cent. of the total membership, whilst generally 
the various districts connected with the society report trade as 
slowly improving. 

The reports I receive from representative engineering firms in 
tha district are to the effact that the tendency to quieten down 
which has bsen noticeable recently is passing away, and that new 
work is now coming forward rather more freely. Machine tool 
makers have recently been securing a good deal of special work ; 
the position with regard to other branches shows littla or no 
change from what 1 have previously noted, stationary engine 
builders being kept —- engaged, cotton machinists exceptionally 
busy, boilermakers fairly off for work, with a continued slight im- 
provement in the locomotive building trade. 

Daring the visit of the Iron and S‘eel Institute to America five 
y2ars ago, twenty of the members, thoroughly representative of the 
iron and engineering trades in all its branches, obtained permission 
to travel together in the same car, which was afterwards known as 
the Car A. Every year since the American visit the mombers of 
the Car A party have held an anniversary dinner in Manchester, 
to exchange views and compare notes on matters specially interest- 
ing to their several branches of industry. At the fifth anniversar 
dinner held last week, Mr. F, Monks, of Warrington, who soutinel, 
introduced the evening’s proceedings vith an address on the present 
position of trade and labour questions, from which one or two 
extracts will be of general interest. 

Mr. Monks, whilst believing that we are on the eve of better 
times, and that forces are at work that will greatly increase the 
normal prosperity we experience from time to time, has serious 
apprehensions as to the ultimate results of the presant new trades 
union tactics. If not, he says, he is greatly mistaken in his 
observation of the methods now being adopted by the new 
unionism to enforce the demands of labour ; they were not only 
destructive of the true liberty and freedom of action which had 
won for B-itish labour its pre-eminent position as the most hizhly- 
paid in the world, but would lead to combinations of capitaliste in 
sslf-defence and for mutual protection, which would bring upon 
the labourers an amount of suffering and impoverishment the 
present generation had no conception of, 

Tais confl.ct between capital and labour was, in Mr. Monks’ 
opinion, already checking the flow of capital into manufacturing 
enterprizes, and he himself saw little encouragement in developing 
any business in which he was liable to bo hopelessly beaten in the 
pressure of hard times by reason of conditions which he could not 
control, and saw no means of meeting without a hard fight, wasteful 
of time, temper, and resources. Time would prove whether he was 
right in his opinion or not. He hoped most sincerely he was all 
wrong; but unless there was a change in the present relations 
between capital and labour, he could not come to any 
other conclusion than that they would se> a period of great 
disturbance and consejuent suffering arising from the want of 
regular employment in many of our great industries. Mr, Monks 
has, however, sufficient faith in the good common sense of the 
working classes of this country to believe that they will come 
through the ordeal, and that we should see a more sober, rational, 
and reasonable spirit displayed in all that really concerns them, 
What the employers had to do was to assist and encourage the 
men to higher ideals, and under all conditions to see that their 
= lence was exerted in the cause of progress without any limita- 
jons, 

The other day I saw in operation an improved design in drilling 
machines, brought out by the executors of T. Atkinson, Hyndham 
Works, Accrington, which possesses several special advantages. 
Oae feature of this machine is a patent excentric self-feed motion, 
by cam arrangement, a catch being pressed down behind the small 
hand wheel to bring the cam into gear with a tooth wheel, and 
when it is out of gear the wheel can be worked up or down. By 
this means a very small hole can be drilled smoothly and acou- 
rately, owing to the constant feed, which is not attainable in the 
picking feed used in the old style of bench drilling machines. 
The drill is double geared with fast and slow speed, and planed 
— containing slots to allow the machine to be drawn for- 
ward for drilling the larger diameters cf holes. The vices are 
fitted with right or left-hand screws, and with jaws opening and 
closing from centre to centre, so that when they are set to the 
centre of the dri!l bit, any siz3 of circle that the vice will take can 
be drilled in the centre. The vice has slots on one side, so that it 
can be moved on the table or bed-plate, and it can be supplied 
with V or straight steel jaws, 

In the coal trade the better qualities suitable for house-fire 
purposes are again moving off fairly well, but pits in many cases 
are not working more than four days por von whilst prices are 
only maintained at late rates, best Wigan Arley remaining at 
103, 64. ; seconds Arley and Pamberton four foot, 93. to 93, 64. ; 
and common house coals, 7a. to 73. 64. at the pit mouth. No real 
improvement is noticeable in the lower qualities of round coal 
Suitable for iron making, steam and general manofacturing pur- 
poses, although there is necessarily more business doing for iron 
making requirements, supplies continue excessive, and prices ex- 
tremely low. To clear off —— lots for shipment 53. 6d. is an 
average figure that is boing taken at the pit mouth, whilst 63, to 
63. 6d, are the full prices ruling on inland sales. Inferior sorts of 
engine fuel continue a drug, and are readily obtainable at 33. to 
3s, 6d., but the better qualties move away fairly well, at from 
4s, 6d, to 5s, per ton at the pit mouth. 

The shipping trade remains in a depressed condition, with good 
ordinary steam coals delivered High Level, Liverpool, or Garston 





Docks, not fetching above 7s. to 7s, 61., or delivered Partington 
tips on the Manchester Ship Canal, 7s. 64, to 7s. 94. per ton. 

Barrow.—The demand for all qualities of hematite pig iron is 
steady, and there is on the week a distinct improvement in tone. 
Bayers are securing forward deliveries, and consumers generally 
are showing more spirit in anticipation of an improvement in next 

ears trade, Prices are at 47s. 61., net cash, warrant sellers, 

uyers 4d, less, Makers quote 49s, 61. to 503. for mixed numbers, 
net, f.o.b. Daring the week there has been a further growth in 
stocks to the extent of 5037 tons. Warrant stores now contain 
277,710 tons of pig iron, being an increase of 107,232 tons on the 
year. Oaly 36 farnaces are in blast, compared with 33 in the 
corresponding week of last year, 

The iron ore trade is steady, and raisers find no difficulty in dis- 
posing of average qualities at 10s, per ton, net, at mines, 
Arrangments are in progress to accelerate the rate of output. 
Batter sorts of iron ore are in good demand. 

The steel trade is gradually showing new life. Orders for rails 
are more plentiful, and there isa growing demand for plates and 
general shipbuilding requisites, The works at Barrow, which have 
been idle for from two to three months on a wages’ difficulty, are to 
be restarted on Dacember 2nd, and the Barrow Steel Company has 
secured orders which will maintain activity for a considerable time 
to come. Much satisfaction is felt at the news that these works 
will start soon, as the distress in Barrow consequent on the 
stoppage of the mills has been very considerable, 

Shipping is still quiet. The exports of pig iron from West Coast 
ports during the past week have been 8114 tons, and of steel 8212 
tons, compared with 11,950 tons of pig iron and 6405 tons of steel 
in the corresponding week of last year, a decrease of 3836 tons of 
pig iron, and an increase of 1807 tons of steel. The aggregate 
shipments this year so far asit has gone have reached 265,453 tons 
of pig iron and 331,947 tons of steel, compared with 315,435 tons 
of pig iron and 353,251 tons of steel in the corresponding period of 
— a decrease of 49 982 tons of pig iron and 21,304 tons of 
steel. 

Shipbuilders and engineers are getting busier on the new orders 
held, and farther new contracts are expected. 

Coal and coke are in steadier demand at firm prices, 
an increase to note in the rate of consumption. 


There is 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE milder weather experienced during the last week has had 
the effect of checking the demand for houss coal, All that is 
required now is a spell of keen frost, which would at once make 
business active. The pita are working well, and producing a large 
output, Reports from agents in London show that the trade is 
quiet ; this condition of the market, however, has had no effect on 
the tonnage of Sidkstone and Barnsley House coal sent to the 
metropolis, The eastern counties are taking a fair quantity of gas 
coal, although requests for household sorts from that quarter are 
bat moderate. Prices remain as last reported. Silkstone coal is 
still obtainable at 83. 64, t2 93, 64. per ton for the best, and 7s. to 
7a. 6d. for secondary sorts; Barnsley ‘‘softs” 73. 6d. to 83, 6d., 
while Fiockton can be purchased at 73, 34. to 7s. 9d. per ton. 
Thin seam pits are better employed and produce a fair quantity of 
coal. Prices are at from 63, 94. to 7s. par ton. In spite of the 
wagon regulations kesping down stocks, business with local markets 
and Lincolnshire is only fair. The steam coal trade is in a poor 
condition, owing to the closing of the Baltic ports. Cronstadt and 
the Lower Galf are still accessible, although stormy weather is 
reported from these parts, ‘he tonnaze of steam coal sont by 
local pits to Hall is steadily decreasing, a fact which is entirely dae 
to the season of the year. The report that the North-Exstern 
Railway Company is taking step: to purchase the Hull and 
Barnsley Railway, which has been euch a boon to South Yorkshire 
coalowners, has excitad no little interest in this part of the coal- 
field. The terms up»n which the undertaking is to be taken over 
are now before the public. Quotations for steam coal have not 
changed much since last report, superior qualities being at 6s. 64. 
to 7s. 31., secondary qualities at 63, to 6s. 34. per ton. Railway 
companies are taking a good supply of locomotive fuel on contract 
account, Newcontracts will soon be placed, and the rates at which 
they are taken will be eagerly watched in this district. Gas coal 
is in active demand at 63. 6d. to 7s. 6d. per ton. The low price 
and the poor demand for small slack causes coalowners to complain 
pretty freely. Good screened slack, 43. to 53., unscreened 2s. 34, 
to 23. 6d. Lower prices for smudge. The coke trade is in a 
steady condition, North Lincolnshire and Darbyshire are taking 
an average tonnage, with prices about the same, 

The heavy industries remain in the satisfactory state previously 
reported. Notwithstanding the fact that there has been no 
further increase in prices, the market continues in a firm condition. 
Bossemer material is expected to remain at the present quotations 
until the end of the year. Billets are in brisk demand at from 
£5 13s, 61, to £6 in Sheffiold. A featare of the stvel trade is the 
extraordinary ran on Siemens-Martin steel in preference to Bas- 
semer. To produce the former makers do not require such an 
enormous plant as for Bessemer steel. It can be more easily 
handled, and the temper, it is said, guaranteed with greater cer- 
tainty. O.e of our local houses has given up the production of 
Bossemer, and is turning its attention solely to the make of 
Siemens-Martin, Very little change has occurred in the demand 
for iron, scrap having decreased 23. 64. per ton, The firms 
engaged in the production of armour-plates are very busy with 
orders for the Bzitish as well as the Japanese Government, 
Railway companies bave been freely placing requirements for tires, 
buffers, springs, and rolling stock, which have been held back for 
some time. No advance is reported in the demand for switches 
and crossings. Wagon builders are not so well off as they 
anticipated. Plenty of work is at present on the market; the 
prices are so low, however, that houses that can afford to do 
without them will not compete with other makers, 

The lighter trades continue to advance, A distinct improvement 
has to be reported in all the branches of the cutlery business, 
One firm state that they cannot remember a time when there were 
so many orders on hand for table-knives as at the present time. 
The blades are now shaped under the ‘‘goff” hammer, and are 
afterwards hardened and smithied. It is a fact that sufficient 
competent forgers cannot now be obtained, and one large house 
must have given their men a slight advance in order to keep them 
together. The goods are mainly for London firms and shippers, 
and are mostly of the best and medium qualities, The pocket- 
knife branch, which has been in a languid condition for some time, 
has advanced considerably, though not to the extent of the table- 
knife trade, In this department, as well as in the latter, most of 
the leading establishments have put down machinery for “‘ flying” 
or ‘*goffing” the blades, a circumstanc3 which is due to the 
keenness of competition. If manufacturers mean to have constant 
work they must produce their goods at the lowest possible cost. 

The ivory, rl, stag, horn and other cutters are very busy on 
orders for hafting, a fact which tends to show the brisk condition 
of the cutlery trade. The quantity of sterling silver used in the 
Sheffield trades during the last three weeks has beat all records in 
the history of this industry. It is reported that five tons of silver 
are being rolled every week. The rolling mill proprietors concur 
in stating that never before has business in the sterling metal been 
so brisk. It is also pleasing to note an equal increase in the 
demand for nickel on Britannia metal goods, It would not be 
exactly true to say that this department of the Sheffield staple 
industries are undergoing a boom, but they are now experiencing 
one of the busiest seasons known for some years. Notwithstanding 
the Jarge number of establishments engaged in the production of 
silver, electro-plating, and similar goods, very few houses are slack 
or even moderately employed, whether they produce high-class 
work or cheaper qualities, The cheapness of silver has led to an 
extraordinary k in petiti Taking all things into 








consideration, however, it is believed that this branch of the 
lighter industries is the most prosperous in this district at the 
present time. The recent advance of ld. per ounce in sterling 
silver has had the effect of imoroving the trade. Tenders have 
now been sent in for about 200,000 tablespoons. and 600 pairs of 
scissors for the Army Clothing Department at Whitehall. 

Daring the recent boom in South Africa and West Australia an 
exceptional amount of work was booked for mining purposes. The 
call from West Australia has somewhat slackened off now, but 
there is a fair amount of work in hand for fitting up mines in South 
Africa. A good portion of this is being done by Messrs. Askham 
Brothers and Wilson, Yorkshire steel and E gineering Works, 
Sheffield. This firm produced the materials for the electric tram- 
ways at Blackpool. These are on Mapple’s patent conduit system, 
of which the firm are sole makers. The Blackpool Corporation 
have decided upon considerable extension of their electrie tram- 
ways on the same principle, and the work will be produced as 
usual by this firm. 

Mr. John Wilson, cutlery, tool, and skate manufacturer, West- 
street, Sheffield, informs me that ia all his forty years’ experience 
he has never known so good a year in skates, chiefly of the special 
costly makes which are used in Eagland, Scotland, and Ireland. 
In the cheaper grades of skates, Germany has the great bulk of 
the business, supplying most of the continental markets and send- 
ing large quantities to Great Britain. The acme skate is mainly 
made in the United States for that country and Canada, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Business in the iron and steel market this week has been on the 
whole unsatisfactory, the distribution of orders having been prac- 
tically suspended, and in some cases prices tend downwards, 
This state of things has been brought about mainly by the unfor- 
tunate Clyde-Belfast dispute, which has made the prospects so 
uncertain that neither producers nor consumers are disposed to 
enter into negotiations, especially for iron for spring delivery, 
though previous to the dispute consumers were very anxious to 
arrange for next year’s supplies. Bat thestoppage of work on ths 
Clyde is not only affacting forward business, it is also limiting the 
delivery of iron and steel already contracted for, as already some 
of our manufacturers who do a large trade with Scotland have 
received instructions to suspend deliveries till farther notice, and 
this necessitates their looking for work elsewhere. They expected 
they had plenty of work booked for as long ahead as they cared 
to commit themselves, but now they find they cannot get on with 
it, and to keep their mills going they have to go into the market 
again, and will have to accept prices below those which have lately 
been ruling. 

Platemakers in this district are feeling the S:otch competit‘on 
more than usual, for having less work at home the Scotch makers 
are seeking orders in other districts, and are even sending their 
representatives to shipbuilders in the North of Eagland, offering 
platas at lower figures than have been recently taken by local firme. 
There is likely to be more demand in the North of E igland for 
plates and angles, as orders for new vessels have been more 
numerous during the last fortnight, and the outlook for ship- 
builders on the North-East Coast is more promising, even if the 
difficulty on the Ciyde is not prolonged. Shipbuilders are quoting 
higher rates for steamers than ruled a couple of months ago, but 
this is necessary to recoup them for the extra cost which will follow 
the higher prices for materials. Tais advance in the cost of 
steamers has led some of the shipping firms to delay no longer 
ordering the vessels they need. Messrs, Craig, Taylor, and Co., 
whose yard at Thoraaby-on-Tees has for some time been closed for 
want of orders, have now reopened it, and this has brought to 
an end a labour difficulty at the adjoining yard of Messrs. Richard- 
son, Dack, and Co., where the platers’ helpers came out because 
some of Messrs, Craig’s platers had been set on as helpers, thus 
keeping out some of the regular helpers. As Messrs. Craig’s men 
have gone back to their own yard, the dispute at Messrs, Richard- 
son’s is at an end, 

The demand for pig iron this week is quiet, bat deliveries con- 
tinue heavy both on shipping and delivery account ; indeed, the 
shipments are considerably above a November average. Up to 
Wednesday night the exports of pig iron from the Cleveland 
district were 64,176 tons, as compared with 65,657 tons Jast 
month, and 57,348 tons in November, 1894, to 20th. Yet in spite 
of these heavy shipments and the increased deliveries inland, 
Cleveland iron is going very rapidly into Connal’s public warrant 
stores, and it looks as if they would this month have to report an 
increase of something like 11,000 tons, which is larger than has 
been known for some years, and compares with 8132 tons last 
month. The quantity held on Wednesday night was 152,078 
tone, or 7969 tons increas3 for the month. Nevertheless, it is 
not to be inferred that the output of pig iron in the district is 
exzeeding the deliveries t>» that extent, for makers may have 
reduced their stocks even more than that, as they did last month. 
Makers have not this week been making less than 383. pr toa for 
prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron ; but 
merchants have been selling at 373. 94., and oscasicra! trans- 
actions have been received at even less than this. 

Cleveland warrants touched 37s. 84d. cash on Wednesday, but 
rose again to 37s. 1044., sellers being at 383. No. 1 Cleveland 
G.M.B. pig iron has been sold at 38s. 94., No. 4 foundry at 36s. 94., 
No, 4 forge at 353. 94., mottled at 353. 64., and white at 353.; but 
there is scarcely any of the last-named to be had, owing to the 
furnaces working so well] that that quality is not produced, except 
in very rare cases, For mixed numbers of Est Coast hematite pig 
iron-makers hold out for 463. 64. for early delivery, and some 
refuse to do business under 47s,; but merchants have sold small 
lota at 462. 34., and under. No. 1 hematite is 483, Rubio ore is 
maintained at 123, 741. delivered at Tees wharves, freights being 
still stiff. 

The Cleveland ironstone miners, who claimed 5 per cent, advance 
of wages, and were offered either 24 per cent. for November— 
December, or 3} per cent. up to the end of March, have, by a very 
large maj rity, chosen the latter. The advance will date back to 
November 4th, and continue in force until April 4th. It would 
have been more satisfactory if they could have arranged another 
sliding scale, as the blast-furnacemen have, and then all the chief 
branches of the iron and steel industries would regulate wages by 
this method, 

The demand for rails is fair, though not so good as it has been, 
but manufacturers are well supplied with orders. But the directors 
of the Darlington Steel and Iron Company, L‘mited, whose works 
have been idle since O:tober, 1894, held a meeting a few days ago, 
and decided that the situation did not justify them in re-opening 
the establishment, as there was no certainty that they could get 
rail orders which would be profitable. Other makers are quoting 
£4 153, net at works for heavy steel rails, while steel sleepers are 
at £6, and cast iron chairs £2 17s, 6d. A large quantity of rails 
and chairs is now being shipped at Middlesbrough Dock for the 
Southern Panjaub railways ; also steel sleepers for the Mexican 
railways. S:eel billets are in good request. Steel ship plates are 
steady at £5 23. 6d. ; steel ship angles at £4 17s. 61. ; iron ship 
plates at £5 , and iron ship angles at £4 153. ; all less 2} per cent. 
and f.o.t. Common iron bars are at £5, less 24 per cent. nominally, 
but there is considerable depression in this department, and 
business might be done at 23, 6d. less. 

Mr, Alfred Hill —who has been, since the death of his father, the 
engineer to the Clay Lane Iron Company, Southbank—ceases his 
connection with the concern at the end of the year. Mr. William H. 
Panton—of Messrs. Dorman, Long and Co., Britannia and West 
Marah Iron and Steel Works, Middlesbrough—and Mr, Charles 
Lowthian Boll—of Messrs. Bell Brothers, Port Clarence—have just 
returned from a visit to South-East Russia, where the Government 
have been laying down extensive iron and steel works, Mr. David 
Evans, the general works manager of Messrs, Bolckow, Vaughan, 
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and Co., on Saturday returned from a visit to the leading iron and 
steel works of the United States. Mr. J. C. Stevenson, M.P., has 
been re-elected chairman of the Tyne Improvement Commissioners, 
and Sir Joseph Whitwell Pease, Bart., M.P., the chairman of the 
Tees Conservancy Commissioners, with which body he has been 
connected for over thirty-three years. Mr. W. H. Hedley, chief 
mining —— for the Consett Iron Company’s collieries, will, 
owing to ill-health, retire at the end of the year, after a service 
with the company of about thirty years ; and his successor will be 
Mr. Henry Palmer, who for the last fourteen years has been 
manager of the Carlton Iron Company’s East Howle Colliery, near 
Ferryhill. 

_ The shipbuilding and engineering industries are showing 
improvement, though there are still a considerable number of 
‘* out-of-works” in connection with these bodies. Messrs, West- 
garth, English, and Co., of North Ormesby, are laying down 
additional plant to enable them to cope with a class of work which 
they have hitherto had to let go past them. They are chiefly 
engaged in marine engineering. 

@ coal trade is generally dull, the steam coal branch especially, 
though that is only what is usual at this period of the year. The 
house coal trade is not nearly so brisk as we expect to see it in 
November, owing to the mild weather, and prices are unsatisfac- 
tory, being kept down by the keen competition. Best household 
coal is quoted 11s, per ton, and seconds 10s., less 24 per cent., 
f.o.b. Best Northumberland steam coal is weak at 83, f.o.b., 
and small is firm at 4s. Best Durham gas coals are steady at 
6s, 9d., f.0.b, Blast furnace coke is at 13s. per ton delivered at 
Tees-side works, or 14s. 6d. f.o.b, The Darham miners will be 
asked to vote by ballot as to whether the Conciliation Board shall 
be continued. It will then be ascertained what is the quality 
and quantity of the opposition which in some quarters has been 
manifested towards this agency for the settlement of wages disputes 
in the district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Pic iron made a rather smart recovery towards the end of last 
week in consequence of favourable reports from America, and 
statements circulated on ‘Change to the effect that home con- 
sumers were purchasing freely. The market has since, however, 
b3come easier owing to the failure of efforts made by Sir Donald 
Carrie and others to put an end to the quarrel in the shipbuilding 
trade. Business was done in Scotch warrants on Monday from 
463. 5d. to 46s. 7d., cash, and on Tuesday from 46s, 64d. to 46s, 4d. 
Cleveland warrants sold on Monday at 38s., and on Tuesday at 
378. — and 37s, 104d. Cumberland hematite was at 47s. 6d. 
t» 47s. 9d., coming back to 47s, 54d. The market has since been 
in a somewhat undecided state. 

There is no change in the amount of the pig iron output, the 
total furnaces in operation in Scotland number 78 compared with 
66 at this time last year. 

The prices of makers’ special brands of pig iron are as follows :— 
G.M.B., f.o.b., at Glasgow, No. 1, 48s,; No. 3, 46s. Carnbroe, No. 1, 
48s, 6d.; No, 3, 46s, 6d.; Clyde, No, 1, 51s. 6d.; No. 8, 47s. 6d.; 
Garteherrie, Summerlee, and Calder, No. 1, 57s. 6d.; No. 3, 48s; 
Coltness, No. 1, 533. 6d.; No, 3, 493.; Glengarnock, at Ardrossan, 
No. 1, 51s.; No. 3, 47s.; Eglinton, No. 1, 48s.; No. 3, 46s.; 
Dalmellington, at Ayr, No. 1, 47s. 6d.; No. 3, 45s, 64.; Shotts, 
at Leith, No, 1, 53s. 6d.; No, 3, 48s, 6d.; Carron, at Grange- 
mouth, No, 1, 53s.; No, 3, 49s, 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6201 tons‘ compared with 7712 in the same 
week of last year. There was despatched to Australia 710 tons ; 
United States, 400; Italy, 590; Germany, 520; South America, 
25; India, 80; France, 100; Holland, 50; Belgium, 11; China and 
Japan, 50; and other countries, 55; the coastwise shipments 
being 3610, against 3793 in the same week of 1894. 

Stocks of Scotch pig iron are increasing to a greater extent 
than of late, and it will be of some interest to notice whether 
the extra deliveries into store continue in succeeding weeks. 
There can be little doubt that the current output very considerably 
exceeds the requirements of both the home and shipping trades, 
Bat makers will not hesitate to produce iron for stock, seeing 
that costes are very moderate in the shape of labour and fuel. 

The manufactured iron and steel departments are in a fairly 
active state. They have not yet begun to feel the effect of the 
Clyde shipbuilding trouble to the extent that may be expected in 
the future if the dispute is prolonged. Prices of malleable iron are 
without material change. 

The coal trade is not quite as brisk as it has been within the past 
few weeks. The shipments from the whole of the Scottish ports 
amounted to 146,886 tons, against 161,766 in the preceding week, 
and 148,103 in the corresponding week of last year. The decline 
is to some extent due to scarcity of tonnage, which has led toa 
firmer feeling in freights, especially out to the Mediterranean. 
Clearances at Firth of Forth ports, which have hitherto been 
well maintained, may now be expected to fall away, and there is 
a decrease in the past week at these ports of about tons, 
Prices f.o.b. at Glasgow Harbour are :—For main coal, 5s, 9d. to 
63.; splint, 6s. 3d. to 6s, 6d.; ell, 6s. 9d. to 7s,; and steam, 7s. 6d. 
to 7s, 9d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Last week was a holiday week with 2000 of the Plymouth 
colliers upon a small question of allowances, which the manager 
stated was of vital consideration, as in the present state of the 
coal trade the working of certain portions—one called ‘‘ Beacon ”— 
did not pay. Oa Monday there was a disposition shown to return 
to work, especially as the night men had gone down Sunday night, 
and work was resumed to some extent. On Tuesday morning 
there was a little hitch at one pit, but since then all have returned 
to work, subject to the decision of a mass meeting on Saturday, 

The very stormy weather of late around the Welsh coast has 
told heavily on the coal trade, the entire total of Cardiff exports 
being only 250,000 tons for the past week. Swansea totalled 
32,000 tons only; and Newport, coastwise and foreign, under 
67,000 tons. As regards the shipping generally, it has been 
punished considerably, and the tale of disaster is a long one ; from 
laden pitwood vesse —— in with all the deck swept off, to 
vessels seriously damaged, or foundering with allon board. Several 
important losses have, it is feared, been sustained ; though, in some 
cases, hopes are held that things will turn out better than was at 
first reported. 

Some of the important contracts for the next year have just 
been settled between the Compagnie Generale Transatlantique 
and the Ocean Company, Thomas and Riches, and the Dowlais 
Company. The quantity arranged to be supplied by the Ocean 
Company is 75,000 tons; Thomas and Riches, 40,000 tons; and 
the Dowlais Company, 10,000 tons. The Khedive contract for 
20,000 tons of Monmouthshire steam coal has been accepted by 
Milburn and Co., of Cardiff and Newport, at 13s. 6d. per ton c.i.f., 
colliery screened. The Suez portion of the Khedive contract, 
5000 tons, has been given to the Port Said and Suez Coaling 
Company at 183, 6d. delivered, and the same firm has obtained the 
order for 3000 tons for Suakim, Monmouthshire coal. 

The occasional explosions in coal vessels are prompting to in- 
creased care, and it has been wisely suggested by authorities that 


regulations of the Board of Trade, and were carefully carried out 
by the master, who was adjudged to pay £25 towards the 
expenses of the inquiry. Mr. Herbert Stock, managing owner, 
at the close of the finding, stated that the regulations in question 
were never sent to him. 

About a month ago a number of blacksmiths and fitters at Old 
Dowlais Works gave notice to terminate contracts in the middle of 
November unless a concession of 20 per cent. was given. The 
management, knowing that the condition of trade would not 
justify this demand, wisely prepared for emergencies, and when 
the notice ran out the strikers found themselves out in the cold, 
and not allowed to resume work, however disposed, Their work is 
now being done by supernumeraries and others, The company 
had a big task to grapple in finding about 200 competent men. 

Steam coal, it will be seen by quotations, is slightly weaker, and 
trade may justly be described as quiet. Cardiff prices, midweek, 
were :—Bost steam, 10s. to 10s, 3d.; seconds, 93, to 9s. 3d.; dry, 
93. to 9s. 6d.; best Monmouthshire, 83. 6d. to 83, 9d.; seconds, 8s. 
to 83, 3d., Cardiff shipment. Best small maintains its price well, 
and is now quoted 5s, to 5s, 3d.; seconds, 4s, to 4s. 3d. House 
coal is in fair demand, and prices are steadily improving. Best is 
now 103, 6d. to 11s.; Cardiff, No. 3 Rhondda, 10s. to 103. 3d.; 
brush, 83.; small, 6s, 6d. to 6s. 9d.; No. 2 Rhondda, 7s, 3d. to 
7s, 6d.; through, 6s. 3d.; small, 4s. 3d. to 4s. 6d. Swansea prices 
are :—Best steam from 9s, to 93. 6d.; small, 4s, 3d. to 4s, 6d.; 
Rhondda No. 3, 10s, to 10s. 3d.; No. 2, from 8s, 9d.; anthracite 
from 8s, 9d. to 123., according to quality. 

Oa ’Change, Swansea, this week, it was reported that the iron 
and steel markets were rather in a state of suspense, owing to the 
Clyde dispute, which may lead to awkward complications, Fortu- 
nately the principal works are well placed in rails and steel plates, 
and last week’s prices were firmly maintained. Glasgow pig iron is 
at 463. 54d., cash ; Middlesbrough No, 3, 37s. 11d.; hematite, 
45s. 4d, Welsh bars, £5 10s. to £5 12s, 6d. Sheet iron and steel, 
£6 10s, to £615s, Bessemer steel, bars, £4 5s, to £4 10s, Siemens, 
£4 7s, 64, to £4 123, 6d. Steel rails, heavy, £4103, to £4 15s,; 
light, £4 15s, to £5 10s. Tin-plates, Bessemer coke, 103. to 
10s. 3d. Siemens, 103 3d. to 10s. 6d.; ternes, per double 
box, 19s, 3d., 193. 9d. to 22s, 6d.; best charcoal, 133. to 14s. 3d. 
Other Swansea quotations are:—Copper, Chili bars, £42 17s, 6d. to 
£42 18s, 9d.; block tin, £64 16s, 3d. to £64 17s. 6d.; lead, Spanish, 
£11 8s, 9d. to £11 11s, 3d.; English, £11 12s. 6d. to £11 17s. 6d. 
Iron ore: Tafna, 11s, 74d.; Rubio, lls, 104d. to 12s,; ex ship, cash 
30 days. Patent fuel, 10s. 3d. to 10s, 6d. Cardiff prices are 9s, 3d. 
to 9s, 9d., demand moderately brisk. Pitwood, Cardiff, remains at 
16s, 3d, to 16s, 6d. The weather has told on most industries, and 
tin-plate has not been exempt. Shipments last week only totalled 
34,855 boxes, while the various works sent in 50,238 boxes. Stocks 
are now 179,455 boxes. With improved weather to admit of ton- 
nage coming in things willimprove, As it is, a certain degree of 
slackness is expected for a little time. 

The new waterworks at Newport continue to form the subject of 
animated discussion. 

Other leading Bills include additional waterworks for an im- 
portant section of the Rhondda Valley, and one is of importance 
to Newport, as it seeks for powers to modify certain land agree- 
ments with Lord Tredegar, to terminate the lease to the Newport 
—Alexandra Dock Company—and dissolve that company, and 
purchase or lease the Pontypridd, Caerphilly, and Newport Rail- 
way. The Neath, Pontardawe, and Brynaman Railway Company 
has also, I learn, given notice to bring in a Bill to authorise it, and 
the Great Western Railway Company to enter into an agreement 
to work the railway, authorised by the Neath, Pontardawe, and 
Brynaman Railway Act of 1895, 

My forecast of a busy time for Parliamentary Bills promises to 
be realised forthwith. The last list, just to hand, includes the fol- 
lowing :—Two Bills by the Port Talbot Railway and Dock Com- 
pany—first, a line from Port Talbot by Pyle to Tondu, taking in 
Morfa Colliery and the Bryndu and Cefn Ironworks. The second 
Bill refers to the district north of Aberayron, first acquiring the 
old Oakwood Tramway from Port Talbot to Pontrhydyfen, and 
join with the South Wales Mineral Railway, now worked by the 
Great Western ; then, secondly, to acquire the Whitworth Railway, 
and thus be placed in connection with a large undeveloped mineral 
area, Next the Barry comes forward with a measure recalling the 
unsuccessful attempt of the last session—the East Glamorgan. The 
Barry Railway Company will have only a short Bill, but, as critics 
all agree, an important one. It asks for powers to make two 
lines of railway, one connecting the main line at St. Fagans with 
the Rhymney Railway, at Walnut Tree Junction, and the other 
from Walnut Tree to the Rhymney Company’s Aber branch rail- 
way. By means of these two lines, and running powers over all 
the railways of the Rhymney north of Walnut Tree, and the 
Taff Bargold branch of the Great Western Railway and 
Rbymney Companies’ lines, Barry seeks to be brought into 
direct communication with the East Glamorgan coalfield, and with 
the London and North-Western Railway. The chief object of the 
company is of course to divert a considerable quantity of coal to 
the Barry Docks from Cardiff. 

The company further seeks for powers to enter into arrange- 
ments with the Rhymney Company for the construction and 
maintenance of the new lines, 

In addition to these, the Vale of Glamorgan Railway will seek 
for powers to make an important extension to the Rhondda and 
Swansea Bay, and running powers over the Port Talbot line, 

Arrangements have been made for the re-starting of the Pont- 
newynydd Sheet Ironworks, under the general management of Mr, 
A. J, Maskrey, who has been with Mr. P. 8S, Phillips for some ten 
years, five years of which have been spent as manager of the 
Nantyglo Tin-plate Works and five years as general works manager 
of the large steel and tin-plate works at Pontymister, where he is 
at present erecting two double steel sheet mills. The works at 
Pontypool consist of eight sheet iron mills, and it is intended to 
roll both steel and iron sheets, and also to erect galvanising and 
corrugating plant. It is expected that the mills will start soon 
after Christmas, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tue iron and steel trade continues well employed in all depart- 
ments, although requirements have been coming in with rather lees 
rapidity than during — weeks, The tendency of prices is 
firm all through, and for some articles makers have been able to 
obtain higher quotations, 

On the Silesian iron market the demand for both raw and 
finished iron has remained good. Prices are fairly satisfactory and 
show a rising tendency, Breslau deslers quoting M. 140 p.t. for 
bars, against M. 120 p.t. in the beginning of the year. Sheets are 
sold at M. 150 p.t., against M. 140 p.t., and heavy plates now 
fetch M. 140 p.t., against M. 185 p.t. in the beginning cf the 
present year. 

In Austria-Hungary a comparatively small business is done on 
the iron market, ome he demand for pig iron has been rather 
improving upon the week, The different branches of the finished 
iron trade aretolerably well employed, and an increasing activity 
is anticipated, as the offers from foreign, especially German, houses 
have been less numerous lately. Large orders are exceedingly 
scarce, and with regard to prices no alteration in the direction of 
an improvement car be noticed, 

The tone of the Frenchiron market is, on the whole, less 


d dent than formerly, and confidence in the future is generally 





it is often as expedient to have safety lamps when d ing 
coal-hold as when descending a coalpit. The case of the Westbury, 
in Carmarthen Bay, September 18th, was adjudicated upon at 
Guildhall, Bristol, on Friday last, before a bench of magistrates 
and two nautical assessors, The finding of the court was that the 
master, though blameworthy, was not in fault, but that the 
managing owner should have seen that the ventilating 7. 
ments on board the Westbury were in accordance with the 








expressed. Demand is steadier and prices are likely to advance, 
In some departments attempts at higher prices have been made, 
but the result was not very satisfactory. For the present Paris 
dealers are selling bars No. 2 at 132f. p.t., in some instances 135f, 
p.t., and girders are quoted 145f. p.t., but there is a firm belief 
that next week or the week after an advance of 0°50 to If, p.t, will 
be 





The Belgian iron market is rather more quiet than during the 
preceding weeks, but this is generally considered as a favourable 
symptom, ir ters preferring a slow but steady rise to a rapid 
improvement in trade. Prices have continued to show a stiffening 
tendency, Comparing the list rates for October lst and November 
lst of present year, a rising inclination can be perceived for al] 
articles. Luxemburg forge pig notes 45f. against 44f. p.t. ; basic 
53°50f. against 51f. p.t. Bars remain unaltered ; girders in iron 
and steel, f.o.b, Antwerp, note 110f. against 106 to 107-50f, 
angles remain on 125f. p.t. Plates have advanced 2°50f, pte? 
while steel rails note 100f. to 103f. p.t. against 85f. p.t. in October, 
There were 27 blast furnaces in blow on November Ist, out of 43 
existing, 10 producing forge pig, 3 foundry pig, and 14 basic, 
Output of pig iron in October and for the first ten months of present 
year was as under :— 














October. 1st January to Ist October, 
1895, 1894, 1895. 1894. 
Tons. Tons. Tons. Tons. 
Forge pig ee 27,825 .. 37,820 297,265 338,060 
Foundry pig .. 6,820 6,820 71,020 .. 66,220 
Basic... .. .. 35,653 82,860 823,280 343,660 
Totals .. 69,795 .. 77,500 . 691,565 747,940 


The Belgian coal trade is, on the whole, quiet, nor is an improve- 
ment likely to take place until real winter weather sets in. Up to 
date, demand and prices are influenced by the warm weather that 
has hitherto prevailed. The minor conilinn of small coal note 
6°25 to 7f. and 8f, p.t. Engine classes of fuel meet with rather 
more inquiry, which, to some extent, is due to the increased se. 
quirements for iron-making purposes. The price quoted is 10°50f, 
p.t. and higher. House coal, best sort, is sold at 18f. to 24f. p.t., 
inferior qualities fetching only 13f. to 16f. p.t. Though coke hag 
tolerably well maintained the notations formerly quoted, there is 
nevertheless a certain weakness to be perceived, producers enter- 
taining doubts as to the results which the strongly-increasing out- 
put in the Ruhr district will have on the Belgian market. Lately 
argo export figures are again unfavourable, The situation is 
ikely to improve in 1896, when the agreement between the Belgian 
and German syndicates will be put in force. Common sorts of 
coke fairly well maintain the old price of 13 25f. p.t. ; best quote, 
14'75f. p.t. Belgian business in coal and coke during the first 
nine months of the present year was— 








Import. 
Coal. Coke. 
1895. 1894, 1895. 1894, 
From Tons. Tons. Tons. Tons. 
Germany 544,754 516,844 .. 292,610 232,994 
England 228,079 220,569 .. 450 .. 50 
France.. .. .. 302,076 262,181 .. 9814 .. 6844 
Low Countries .. ae 8320 .. 819 .. 727 
Other countries 400 .. ae ss ae * _ 
Totals .. 1,080,546 ..1,008,658 803,203 240,615 
Export. 
Coal. Coke. 
1895. 1894. 1895. 1894, 
To Tons. Tons. Tons. Tons. 
Germany 212,167 163,680 114,214 118,008 
England 54,494 72,618 -- — 
Chili oo wee . 21,652 .. _- - 
France.. .. .. 2,657,865 .. 2,535,480 .. 282,419 341,526 
Luxemburg 166,082 166,845 .. 168,942 142,745 
aly 1» 0 4610 .. 4010 .. — 
Low Countries .. 169,935 147,330 .. 89,567 19,46 
Other countries 117,889 97,996 31,989 29,827 
Totals .. 3,408,592 .. 8,209,611 637,081 651,152 


Oa the Rhenish-Westphalian iron market, the lively activity of 
former weeks has continued all through last, and owners anticipate 
a very good business within a short period. Stocks have percep- 
tibly decreased, and the greater part of the iron-producing 
establishments report themselves fully engaged. Though prices 
are increasing but slowly, there is much firmness noticeable, and 
reductions are no longer obtainable. Iron ore is in a satisfactory 
condition, output being readily consumed. Last week’s quotations 
were for spathose iron ore M. 8 to 8°50 p.t.; roasted do., M. 10°90 
to M. 12 p.t.; calcined iron ore M. 12 to 14 p.t. Minette of 
Lorraine, 40 p.c. contents, is sold at M. 2°50 to 3°20 p.t., accord- 
ing to quality. Pig iron continues brisk, and many blast furnace 
works have sold their output til! the second quarter of 1896 ; so 
that for several months to come a regular activity will be going 
on at the different works. 

The condition of prices is as good as can be desired, after the 
depression that has so long prevailed. Quotations are for spiegel- 
eisen, 10 to 12 p.c. grade, M. 51 to 52 p.t.; forge pig No. 1, M. 47 
to 51 p.t.; No. 3,M. 42 p.t.; hematite, M. 63 p.t. ; foundry pig, 
No. 1, M. 65 p.t.; No. 3, M. 56 p.t. ; basic, M. 50 p.t. ; iron for 
making steel, M. 47 p.t. ; Bessemer, M. 54 p.t. ; Luxemburg forge 
pig, M. 45 p.t. at works, In the malleable iron trade a very fair 
business continues to be done, orders coming on steadily. Bars 
have been actively called for, both on home and on fo:eign account, 
Hoops are likewise in healthy request, while the demand for 

irders has slackened off lately. Heavy plates meet with a good 
inquiry, and the advanced prices, which, however, are still in no 
proportion to those of the raw materials, have been paid without 
questioning. Sheets, too, have continued in brisk demand, and 
quotations improve. The situation of the wire business has 
become decidedly more favourable during the last few weeks, 
consumers coming forward more freely with their requirements. 
The foundries, though also participating in the general improve- 
ment, are yet not so well employed as could be desired. Much 
the same is to be told with regard to the machine and wagon 
shops ; some of them are rather hard up for new work, havin; 
effected the orders previously booked and not secured any fres 
ones, Latest list prices, per ton at works, are as under :— 

Good merchant bars, M. 108; angles, M. 118; girders, M. 84; 
hoops, M. 112 to 118 ; billets in basic and Bessemer, M. 80 to 85; 
heavy plates for boiler-making purposes, M. 160; tank ditto, M. 
135 to 140 ; steel plates, M. 120 to 123 ; tank ditto, M. 113 to 118; 
sheets, M. 135 to 145; iron wire rods, common quality, M. 118 to 
125; drawn wire in iron or stev’. M, 118 to 138; rivets, M. 130; 
wire nails, M. 127 to 130; compleis sets of wheels and axles, M. 
270 to 280; axles, M. 200; steel tires M. 195 to 200; steel rails, M. 
108 to 110; steel sleepers, M. 106; fish-plates, M, 112 to 120; 
light section rails, M. 95 to 100. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 13th. 

THE financial conditions are favourable. Trade is restricted to 
apparent actual necessities. Speculation is almost an unknown 
factor outside of cotton and wheat. The prosperous agricultural 
conditions continue, and prices are pointing downward rather than 
upward. Productive capacity of all kinds is expanding rapidly, 
and new plants, shops, and factories are again springing up, 48 
during 1890-1892, It is the intention of the party coming into 
power in December, to increase duties sufficient to save the 
Government from borrowing money, to give the President a chance 
to veto such legislation in order to have a good supply of campaiga 
thunder for the coming’ presidential contest. The President will not 
see the point. The masses of the people are bitterly opposed to 
borrowing from abroad, and the Republican party will put the 
President and his party under popular displeasure by presenting 
him the opportunity to increase the revenue through protective 
duties, which he will reject. The condition of the country at 
large is better than any time since 1892, Prices are lower, exports 
are large, manufacturing industries are crowded, and the banks are 
lending all their lendable capital. The coal trade is active. 
road building is not much talked of, but the probabilities are that 
considerably more will be done next year. Gold mining is attrac 
ing much more enterprise, The big silver mines are almost idle, 
but the search for gold is developing much enterprise. 
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srs. Fleming and Fergason, ship 8 
Pe pie Paisley, launched from their yard 
on the 20th a powerfal steel screw tug steamer, 
Kina. The vessel has been built to the order of 
the Admiralty, and her machinery wi.! be supplied 
and fitted by the builders. The A’ ina isa repeat 
order of a similar tug recently supplied to the 
Admiralty, and forms part of an order for plant 
in connection with harbour work at Gibraltar. 

Messrs. Joseph L, Thompson and Sonslaunched 
from their North Sands Shipbuilding Yard, San- 
derland, on the 16th inst., the steel screw steamer 
Shirley, built to the order of Messrs, Moulder, 
Middleton, and Co,, London, The vessel is of 
the following dimensions, bam om 824 ft. ; 
breadth, 41ft.; depth moulded, 23ft. I}in., and is 
of the partial awning deck type, built under 
special survey for Lloyd’s highest classification. 
The engines are by Messrs, Blair and Co., Stock- 
ton-on-Tees, having cylinders 23in., 374in., and 
6lhin. diameter respectively, with a stroke of 39in. 
and 1601b, working pressure. 

On the 18th inst. Messrs, Ropner and Son, of 
Stockton, launched a steel screw steamer of the 
following dimensions, viz :—Length between per- 
pendiculars, 290ft.; breadth, 43ft.; moulded 
depth, 19ft. 9in.; which wa. have built for 
Meesrs. Jas. F, Wilson and Co., West Hartle- 
pool, ‘The steamer is built on the part awning 
decked rule with poop and raised quarter deck ; 
her deadweight one capacity being 3500 
tons on 184ft. ‘The saloon and cabins for captain 
and officers are fitted in the poop, the engineers’ 
accommodation being amidship. She is built on 
the web frame principle, leaving the holds en- 
tirely clear for cargo, and carries her water ballast 
ina cellular bottom and in the after peak, All 
the labour-saving appliances are fitted for the 
economical working of the steamer, and also for 
the expeditious loading and unloading of cargoes ; 
she has steam steering gear amidships and screw 
gear aft, four powerful steam winches, two large 
aonkey boilers, direct steam windlass, stockless 
anchors, &c, The engines will work up to about 
900 effective horse-power, and are by Messrs. 
Blair and Co., having cylinders 214, 354, and 584 
by 39 stroke, steam being supplied by two large 
steel boilers working at 160 lb. pressure. As the 
steamer moved away, she was named Eastlands 
by Miss Elsie Pycroft, of Peterborough. 

On Satarday, November 16th, Sir Raylton 
Dixon and Co, launched from the Cleveland Dock- 
yard, Middlesbrough, a fine steel spar-deck screw 
steamer, which has been built to the order of the 
Indo-China Steam Navigation Company, London. 
Her principal dimensions are:—Length, 323ft.; 
beam, extreme, 41ft.; depth moulded, 27ft. 6in.; 
with a deadweight carrying capacity of about 
4500 tons on 22ft. The vessel has been built on 
the deep frame system under Lloyd’s special sur- 
vey for their highest class, and specially designed 
for trading in the Eastern Seas, The spar deck 
is of steel sheathed with teak, main deck of steel, 
and the poop bridge and forecastle decks are of 
teak, Large cargo ports are also fitted in 
"tween decks opposite each hatch. A large saloon 
with accommodation for ten ngers is hand- 
somely fitted up under bridge deck. The captain 
is accommodated in a large teak house on bridge, 
and the officers, engineers, &c., under heldee 
deck, rooms for compradors are fitted up in poo! 
aft. ‘Triple-expansion engines, 23in., 36in., pos 
59in, by 42in, stroke, will be supplied by the 
North-Eastern Marine Eagineering Company, Sun- 
derland, with two large steel boilers fitted with 
Howden’s forced draught. The hull and 
machinery have been built under the supervision 
of Mr. Buchanan and Mr. Dancan. Oa leaving 
the ways she was named Sui Sang by Miss Lena 
Watson, of Whitehaven, 

The ss, Firby is a fine steel screw steamer 
built by Messrs, Wm. Gray and Co., to the order 
of Messrs, John Coverdale and Son, of West 
Hartlepool. She has been built to Lloyd’s 
highest class, and is of the following dimensions : 
Length over all, 300ft. ; breadth, 42ft. ; depth, 
19ft, Qin. The deck erections consist of poop, 
raised quarter deck, and partial awning deck. A 
handsome saloon, state-room, and accommodation 
for captain and officers have been fitted up in the 
poop, and comfortable quarters for the engineers 
amidships and for the crew forward. The hall is 
built with web frames and cellular double bottom, 
and there is also a large ballast tank in the after 
peak, Four steam winches, two donkey boilers, 
steam steering gear amidships, hand screw gear 
aft, patent windlass, schooner rig, boats on beams 
overhead, shifting boards throughout, and all 
modern appliances have been fitted. The engines 
are of the triple-expansion type, and have been 
supplied by the Central Marine Engine Works of 
Wm, Gray and Co, The cylinders are 22in., 
35in., and 59in, in diameter, with a stroke of 39in. 
The boilers are built of steel, and are of large size, 
giving an ample supply of steam, The trial took 
place on the 13th inst., and after manceavring the 
vessel in Hartlepool Bay for the purpose of 
adjusting the compasses, she proceeded to 
Sunderland to load, The engines ran in a highly 
satisfactory manner in every respect, the Mada 
and Airey patent metallic packing, with which all 
the rod and spindle glands have been packed, 
being entirely steam-tight, and running without 
any heating. There were present Mr. James 
Airey—under whose superintendence the vessel 
and her machinery have been constructed—on 
behalf of the owners; Captain Marrell, repre- 
senting the builders of the ship; Mr. Lindsay, the 
engine builders ; Mr. T. C. Nevieon and Mr. G, T. 
Younghusband, superintendent engineers, 








_PETROLEUM IN ALGIERS.—At Ain Teledes, pro- 
vince of Oran, Canton Mustagamen, oil has been 
found at a depth of 416m. The well produces, 
according to the statements of the operators, 
10 tons per hour. Ain Teledes is sitnated near 
the coast, and would find a good market for its 
crude oil in France and Spain, in case the field is 
further developed. Should the production grow 
to larger dimensions it would, according to the 
American Manufacturer, injare the Russian and 
American interests in the Mediterranean con- 
siderably, or crowd both countries out of the 
market, provided it could produce sufficiently to 
supply the demand. French capital will do all in 
its power to make France independent of foreign 
countries in regard to crade oil, 





d from "The Illustrated Oficial Journal of 
Patents.’ 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics, 


7th November, 1895. 


21 062, Joint Hotper to Hoip Joints, D. Dods and 
A. Domptet, France. 
—— Fasteners for Winpows, H. J. Ford, 
mdon. 
21,064. Frost Naixs, J. Perks, near Stourbridge. 
wor Paintino Piate, F. Lenning and O. Michaelis, 
ndon. 
21 066. Motor, K. Brischen, London. 
21,067. Daivina Banps or Bers, A. Pulbrook, 
London. 
21,068, ALumina, G. C. Kinloch and J. H. Butterworth, 
Rochdale. 
21,069. SnapHook, P. R. J. Willis.—(L. M. Cook, United 
States.) 
21,070. Sas Fastener, A. Stokehill, London. 
21,071. Cycies, L. Mandel, London. 
21,072. Lapper for Use in Private Hovssgs, E. Luck- 
hurst, London. 
21,073. Tires or Narrow Baicks, 8. H. Leech, Batter- 


sea. 

21,074. Lacine, A. Bishop, London. 

21,075. Printino Surraces, G. R. Hughes, London. 

21,076. Manuracturge of DenraL Draweas, F. Frost, 
London. 

21,077. Carp Game3, H. Newbon, London. 

21,078. Finczr Guarp, T. R. Shillito.—(A. Mishler, 
Onited States.) 

21,079. Manuracture of CeLLuoip, J. C. Richardson, 


mdon. 

= Cycie Sappie3, J. H. Middleton, Birming- 

1am. 

21,081, An Epucationat Crock Diau, E, 
London. 

21,082. Domestic Fire-escapes, E. C. Harvey, London. 

21,083. Pyeumatic Tings, C. A. Allison.—(A. Searls, 
Onited States ) 

21,084. Merat Loops, M. Darisl, W. Hampson, and J. 
Scott, London. 

21,085. Coatino for Mera.s, J. McGillivray, London. 

21,086. Carrs, J. Wetter.—( The firm of J. and J. Kohn, 
Austria.) 

21,087. Tzacuino the Positions on the Vio.tn, A. E. 
Finch, London. 

21,088. LarHe E. Edwards.—(F. Kra/t-Siegrist, Ger- 
many. 

21,089. Hyprocarsons, J. M. L. McMurtrie and Lucal, 


A. Guy, 


mdon. 

21,090. We_pinc ToceTHer Meta.s, H. A. Bessemer, 
London. 

21,091. CompPRessinGc AIR 
Mancha-Bennett, London. 

21,092. Dye Srurrs, O. Imray.—( The Farbwerke vormais 
Meister, Lucius, and Briining, Germany. 

21,093. SutpHo-acips, C. D. Abel.—(The Actien Gesell- 
schaft fiir Anilin Fabrikation, Germany.) 

21,094. ScarF Retarvers, T. Morton and G. Taylor, 
Birmingham. 

21,095. Latues, E. L. Striegler, London. 

21,096. Drawino Tabuzs, S, J. Laughlin and J. Hough, 
London. 

21,097. Drawine Tasves, 8. J. Laughlin and J. Hough, 
London. 

21,098. Niout CommobE, O. Silcock, London. 

21,099. MeTHop of WorkiNG a SteaM Enatne, A. Hogg, 
London. 

21,100. Coup.ines for Rattway CarniacgEs, 8. J. War- 
sap, London. 

21,101. Boats, W. W., A. H., and F. M. Boisset, 
London. 

21,102. Brakes for Cycues, 8. J. Kent, London. 

21,103. Preparine Fat for Use as ComestTisLe, D. 
Gray, jun., London. 

21,104. Caanoine the Gearwe of Crcues, C. Friedlein, 
London. 

21,105. MoustacHEe C. Bataille and J. 
Schmitz, London. 

21,106. MerHop of Arrixtnc Lusricators, H. Salis- 
bury, London. 

21,107. Boor CLeaninc Macuine, M. and J. Mozes, 


into Exastic Batis, C. 


TRAINERS, 


mdon. 
21,108. Drivinc Gear for Cycues, &., T. R. Bayliss, 


mdon. 

21,109. Pepats, F. J. Osmond and R. H. Housman, 

London. 

21,110. Prevumatic Tires, C. F. A. H. Bagot, London. 

21,111. Srzerinc Apparatus for Sxcps, C. Coerper, 
Liverpool. 

21,112. Cure for Hoipine Necxtizs, W. E. R. Glover, 

anchester. 
21 i Hoxtpers for Parer Rous, W. J. Alcock, 
mdon. 

21,114. Envevorgs, W. D. Horton, London. 

21,115. Grinpina Metar, A. J. Boult —(P. FE. Horn, 
Germany.) 

21,116. Printinc Frames, J. 8. Slater, London. 

21,117. Looms, G. E. Beaumont, J. P. Faulds, and R. 
Glendining, London. 

21,118, Orn Lamps, G. H. Vicke: , London. 

21,119. Lamp Brackets, R. C. Whayne, J. G. Elliott, 
and F. A. Hopkins, London. 

21,120. Pumps, U. Erich —(A. Erich, Germany.) 

21,12L. Buusps, L. Gunn, London. 

21,122. Cottar IRoninG Macuings, J. J. Lane, London. 

21,123. Cycte Drivine Gear, B. 8. Roberts and W. 
Morton, London. 

21,124. Cycre Bavi Bearinos, B. 8. Roberts and W. 
Morton, London. 

21,125. Boots, A. Zippel and A. Pittroff, London, 

21,126. Lamps, H. Salsbury, London. 

21,127. Apparatus for Usg as a Moror, G. Azteroni, 


London, 
21,128. Perrocars, J. Roots and C. E. Venables, 


mdon. 
21,129. ELzvators for Loapine Goops, L. Hopmann, 


mdon. 
——, Heap Gear for Apvertisinc, W. E. Havard, 
mdon. 
21,181. Specracie Frames, J. Long, Cardiff. 
21,132. Magazine Cameras, J. G. Brierley, Man- 
chester. 
21,183. ENDLEss INDIA-RUBBER Banps, W. Ellis, Man- 
chester. 


8th November, 1895, 
21,184. MetHop of Markine Anima _s, C. F. Rau, Ger- 


many. 

21,135. A Forpina Serr UsasLe Firesx Brus, G. 
Brender, Germany. 

21,186. ComposiTE ADVERTISING Carp, T. J. Dewick, 


mdon. 
21,137. Etectric Tramway Conpuctors, G. H. Nisbett, 
mdon. 
21,138. Comprnation Baa Pittow, J. Fanstone, Kemp 
Town, Brighton. 
21,139. Corrin Furniture, &c., W. G. Thomas, West 


wes. 

21,140. TrEaTING Iron, B. Cochrane and G. Love, 
Lanchester, Co. Durham. 

21,141, ArtiriciaL Bart, T. Morgan, Cardiff. 

21,142. Treating Sewace, D. Cameron and F. J. 
Commin, London. 

21,143, VaLves, R. B. Charlton, jun., Newcastle-on- 


Tyne. 

21,144. Tip-cart for Removinc Niout-soi, 0. W. 
Evington, Hull. 

21,145. Game, F. Cullis, H. O. Roberts, and J. O. 
Roberts, Gloucester. 

21,146. Conpuctor Conpuits, F. Bathurst and G. 
Binswanger, London. 

21,147. Wert Forx for Stzam Powsr Looms, J. Drake, 
Accringto. 





21,148. Coucn for Preventinc Sxa-sickness, A. May- 
ew, London. 

21,149. Haviace Cuip, J. Harvey, 

21,150. PaPeRMAKING MacHINEs, 
e, and T. Marshall, Glasgow. 

ao Stamp Heap used in Stamp MILLs, W. Foggo, 


Derby. 
Dd. N. Bertram, J. 


21,152, Apparatus for Curtina Coat, J. W. Richard- 
son, Leicester. 

21,153. Arc Lamps, F. M. Lewis, Leeds. 

21,154. Heap Drusn for Sweerinc Cuimneys, E. Red- 
grave, Coventry. 

21,155. Meratuic or ARMOURED Divine Dresses, J. 


c i gow. 

21,156. Bicycies and other VeLocirepes, T. Groves, 
Coventry. 

21,157. Apparatus for AppLyine Paint, W. P. Adams, 


Roehampton. 

21,158. Norcuine of Surps’ Frames, &c., A. Lambie, 
Glasgow. 

21,159. Cornxscrews, A. Inckuty, Glasgow. 

21,160. Batances for WeicHina Lerrers, A. Inokuty, 


Glasgow. 

21,161. Batances for Weiouineo Letters, A. Inokuty, 
Glasgow. 

21,162. Wueew Brakes, J. G. A. Kitchen, Manchester. 

21,163. Preventine Trousers Bacaine, W. H. Sladdin, 
Brighouse. 

— Baxancine Sipe VALVES, J. Shenton, Birming- 


am. 

21,165. TREaTING Exnaust Steam, E. J. Duff, Man- 
chester. 

21,166. Locxinc Nuts, J. Sheppard and J. Foulkes, 
Dublin. 


21,167, Compre:sep Arr for Cycizs, J. McKenny and 
F. L. North, Dublin. 

21,168. Spring for Rartway VEHICLEs, E. J. Frewen, 
Dublin. 


ul 
a=. Doms Cappig for Gotr CiuBs, G. Bogue, 


gow. 
21,170. Gor Ciuss, A. Aitken, Glasgow. 
21,171. Hypravutic Vatve for FLex1pLe Tusine, H. R. 


Curry, Glasgow. 

21,172. Lever Pepat, B. R. Bond, London. 

21,173. Construction of Orcans, T. W. Hargreaves, 
London. 

21,174. Usinc Mepicatep Preparations, W. Heath 
and F. A. Hill, London. 

21,175. Propucine Leap Oxipe, J. Noad, London. 

21,176. Printing Steppep Inpexes, G. Clarke, 
London. 

21,177. Socks, J. H. Cooper and J. A. Corah, London. 

21,178. Mup Guarps for Cycizs, W. R. Ridings, 
London. 

21,179. Bouts or Fastenines for Doors, J. W. Bowley, 
London. 

21,180. Vacuum Pans, A. Forstreuter, London. 

21,181. Cycres, R. J. Martin-Fortris, London. 

21,182. Cycizs, E. De-Toni, London. 

21,183. Cue for Piayine Bituiarps, H. L. Siordet, 
London. 

21,184. Matcx Boxss, G. B. Franks, London. 

21,185. PNeumatic Tings, H. T. Harling, London. 

21,186. ALUMINiuM ALLoy, R. I. Roman, London. 

21,187. Szats, J. Long, London. 

21,188. Stamp Batrerizs, P. M. Muntz, London. 

21,189. Storrerine Borries, L. Lefranc, London. 

21,190. Stoprerine Bortues, L. Lefranc, London. 

21,191. Reapinc Music, W. P. Thompson.—({F. H. 
Daniels, United States ) 

21,192. Foop Covers, J. R. Howarth and F. M. H. 
Jones, London. 

21,193. ‘‘ Fietp” Borier, J. Scotte, Liverpool. 

21,194. Supports or Rests for Cycuists, E. Heald, 

ndon. 

21,195. Traversing Heap for THeropo.ites, A. I. 
Litllejohn and P. Still, London. 

21,196. ‘Twist Lace Fasrics, J. Wharton, London. 

21,197. Lockine or Fastenino Doors, J. H. Edwards, 


ndon. 
21,198. Baxinc Powper, A M. Clark.—(C. H. Boehringer 
hn, Germany.) 
21,199. Process of Sart MANUFACTURE, J. Renshaw, 
Northwich. 
21,200. Cornxscrews, K. Stier, London. 
21,201. Hyprautic Brake Apparatus, R. Snyers, 


London. 
ws re Pen Reservoirs, A. P. Butcher and W. Simm, 


nm 
21,203. Uszrut Bopies Derivep from lopororm, A. 
Eichengriin, London. 
21,204. WHat Decorticatinc Macuines, A. Wicks, 


ndon. 
21,205. Finincs Macuines for Brewrna, F. J. Higgin 
and W. G. Wood, London. 
21,206. One CrusHinc Macuines, W. Spratley.—(W. 
Wells, South Africa.) 
21,207. Retarninc Boots in SHarg, I. B. By nand, 


mdon. 
21,208. Joint for Porous Materiats, W. Defries, 
London. 
21,209. MuLti-coLoun Printinc Macurng, W. and T. 
B. Reader, London. 
Ss Macuines, E. and R. Cornely, 
Dat 


on. 
21,211. Corsage Watch Ho.per, A. Sutherland, 
London 


21,212. Cycre Hanpies, W. Foley, London. 
21,213. Sanrrary Bett and SusPenper, C. Gay, 


London. 

21.214. Hotper for Mettep Boutrsr, A. Sutherland, 
London. 

21,215. Pumps, W. Lederle, London. 

21,216. TusuLous Bor.ers, F. Andé, London. 

21,217. Wispow Lock Protector, &c., J. Durham, 
London. 

21,218. Storrine Horsgs, J. A. Mullen, London. 

21,219. Bicycie Locks, 8. H. Patterson, London. 

21,220. Orn Distrisutors, J. Ericson and L. W. Martyr, 
London. 

21,221. Meat Cans, E. W. Taylor, London. 

21,222. Non - FILLABLE Bottizs, B. W. Leonard, 
London. 

21,228. Rartway Spixes, 8. G. Reynolds, London. 

21,224. Snow Gates, G. Yellott, London. 

21,225. PeNHOLDER ATTACHMENTS, M. S. McDonald, 


mdon. 

21,226. Dressinc LeatHer, D. Z. Woods and W. P. 
Mackay, London. 

21,227. Macazine Cameras, A. Lundelius, London. 

—, Nour - Lock, P. Angers and J. Lachance, 

mdon. 

21,229. Rotuer Skates, T. Nees, London. 

21,230. Writine Desks, W. Varvill, London. 

21,231. Partoun Ssootina Game, A. C. Brockies, 
London. 

21,232. New Snovutpger Protector, B. MacGibbon, 
London. 

9th November, 1895. 


21,288. Tip Wasons and Carts, R. Wadsworth, 
ax 
21,234. Screen Fastenines, T. W. Robertson and J. 
Lyness. Belf. 
21,235. 
Lond 


on. 
21,236. INvIOLABLE PostaL Enve.topr, E. Harris, 


ast. 
Teats SucKED by Inrants, A. W. Shirley, 


mndon. 
21,237. Cuemists’, &., Drawers, R. F. Reynolds, 


eeds. 

21,238. Hanpie-nars of Bicycyes, F. W. 8. Stokes, 
London. 

21,239. Pepaus for Vevocrpepss, 8. Tweedale and J. 
Clegg, Manchester. 

21,240. Suow Cass, H. B. Parish and The Lomela 
Company, Birmingham. 

21,241. Mops, H. Rowlands, Anglesey. 

— — MupevapgD, R. Stephen and J. Maguire, 


uu o 
21,243. MoToR-DRIVEN CARRIAGES, R. F. Hall, Bir- 
mingham 


21,244. Fumicator, R. Bow, Bristol. 
21,245. Apparatus for Borminc Syrup, E. Shaw, 
Bristol, 





21,246. Fasrzninc Carps to Boarps, C. Penney, 
London. 

21,247. Preservine Liquips and Fruits, T. Collins, 
Bristol 


21,248. Corrine Orance Pret, &c, D. Macdonald, 
lasgow . 
21,249. Saws for Curtinc, &., Srons, R. Bridge, 


eighley. 

21,250. Lastine Purers, J. Hoyle and J. W. Hardman, 
Manchester. 

21,251. Sewace DisposaL Works for Towns, E. W. 
Ives, Derby. 

21,252. PLurnat Screw Ezcines, M. Paul, Glaegow. 

21,253. Bicycte Sranp, J. H. Sayer, E. Mayo, and J 
Meek, Leicester. 

21,254 Bomine Syrup for Sweermeats, E. Shaw, 
Bristol. 


21,255. Rims for Pyeumatic Tires, W. H. Butler, Bir- 
ming! : 

21,256. Suurrte Guarps of Looms, J. Hampson, 
Halifax. 

21,257. Sight Feep Lusricators, A. D. Ottewell, 


rby. 

21,258. Sportine Guns, W. P. Thompson.—(Z. Lazard 
Belgium.) 

21,259. Crispinc or Fotpine Ciors, H. R. Ross, Man- 


chester. 

21,260. Cyciz Lockine Mecuanism, G. W. Hands, Bir- 
mingham. 

21,261. GARMENT SuspenpeR, F. Hawlik, London. 

21,262. Pyeumatic Tine ATTacHMENT, L. O. Michael, 
Birmingham. 

21,263. ADVERTISING Sicns, &c., W. A. E. Crombie, 
London. 

21,264. Spisninc Corton, J. H. Lees-Milne and M. 
Baerlein, Manchester. 

21,265. Raistinc and Lowerine Binns, A. W. Read, 
New Brighton, Cheshire. 

21,266. BaLancine Siipe Vatves, J. Shenton, Bir- 


mingham. 
21,267. Feep Hoppers for ALKALI Furnaces, F. H. 
wman, J. J. Howitt, J. Knowles, and T. A. Reid, 


Liverpoo: 
21,268. Gas Lamps for PxHorocraprny, R. H. Best, 


mdon. 

21,269. Writine Frames for the Bunn, A. T. Wayne. 
—(A. Wayne, United States ) : 

21,270. Cycizs, G. Gilbert and E. Mushing, Birming- 


21,271. CigARETTE Maker, T. Mackie, Glasgow. 

21,272. Pweumatic Tires, T. H. Blaker and A. B. 
Kendal, Wivenhoe. 

21,273. Gzarine of Cycies, J. H. Grant, Newcastle-on- 


Tyne. 
21,274. Minpinc Horsgs, T. W. Robertson and C. 
Haughey, Belfast. 
21,275. Lamps for Cycies, G. P. Schmitt Liverpool. 
—_ Screw Tips, J. Templeton and W. Foster, near 


eds. 

21,277. ADMINISTRATION of Pitts to Fowns, J. F.C. 
Phillips, London. 

21,278. Puttgeys, Tangye’s Machine Tool Co., J. Targye, 
and W. H. Bailey, London. 

21,279. Wseets and Bearines, C. C. Longridge, 
Lo! 


mdon. 
21,280. Coupiines for Raitway Venicues, W. Labitzke 


21,281. UPHOLSTERED Furniture, R. Smith, London. 
21,282. ScuTi1rorm GLanpD, 8, Friinkel, London. 
21,283. Merats, A. 8S. Elmore.—{(/J. 0. & Elmore, 


India.) 
21,284. Sappies for Cycizs, J. F. C. Abelspies, 


on. 

21,285. Fastener for Winpows, &c., J. E. Burman 
London. 

21,286. Protecting Pyeumatic Tings, F. W. Brewster 
Londo: 


mn. 

21,287. Propuction of SsHapow Portraits, F. T 
Copnall, Live: lL. 

21,288. Mounts for Topacco Pire3, W. J. Brown, sen., 
London. 

_— CuILpREn’s CaRRiaggs, §. T. Fawcett, D., and 


.d. pson, London. 

21,290. Escurcugons for KeyHo.es, W. H. Milnes, 
London. 

21,201. A Measurntnc Draw-orr Tap, A. Darby 
London. 


21,292. Anrmat Traps, W. D. Trick, London. 

21,293. Cement, F. W. Golby.—(F. Schmeisser, Ger- 
many.) 

21,294. Damp-PRoor MATERIAL, E. Nelson, London. 

21,295. Materiat for Use in Bortpine, O. Schwarz, 
London. 

21,296. ApyusTaBLE Stup Pneumatic Tire, W. Ham, 
London. 

21,297. Evecrric Akc Lamps, G. H. Church, London. 

21,298. MerHop of Formine Jornts, P. J. Waldram, 
London. 

21,299. MusicaL Instruments, J. Morgan, London. 

21,300. Joust, R. J. and G. Nicholl, London. 

21,301. MusicaL InstRuMENTs, J. Morgan, London. 

213,02. Couptincs for Rarmway Veuicies, A. B 
Ibbotson, London. 


11th November, 1895. 


21,303. Buckies, A. C. Twigg, Birmingham. 

21,304. Fiour Bin, P. Young, London. 

21,305. Fioatine Docks, L. E. Clark, London. 

21,306. Cycte Drivinc Gear, W. J. 8S. Barber-Starkey, 
Manchester. 

21,307. Borters used in War Vessexs, A. 8. Field, 
London. 

21,308. CaRDBOARD Boxes, J. E. Thornton, Altrincham. 

21,309. Bar Locks, J. Legge, Willenhall. 

21,310. Prope.uinc Suips, W. P. Coleman, Faversham. 

21,311. Grinpine Pivues of Sroneware, C. H. C. Rudd, 
Newcastle-on-Tyne. 

21,312. Secunine the Enps of Cuains, W. Dunne, 


Dublin. 

21,313. Knire Crezaninc Macuines, H. Liebert, Man- 
chester. 

21,314. ManuracTuRinG Pure Dextrosz, A. L. Tédesco, 
Manchester. 

21,315. Om Enoines, W. Allen and L. C. Barker, 
Bristol. 


~~ Heatino Rooms, H. J. Rogers and H. 8. Fearon, 

atfo 

21,317. Strercuine Cortarns, R. J. Barnes and H. G. 
Pay, Liverpool. 

21,318. Putp Woop, L. Hutchinson, Birmingham. 

21,819. Brake, W. J. Smith, Sheffield. 

21,320. Tip Carts, J. Trimmer, Southampton. 

21,321. VENTILATOR and Cumney CowL, T. Fraser, 
London. 

21,322. Surpine Winpows, 8S. Hey.—(W. Thornber, 
South Africa ) 

21,323. PERamBULAToRS, W. 8S. Dove, Glasgow. 

21,824. Huss of Roap Veuicies, W. H. Wearing, Bir- 
mingham. 

21,325. PROPELLER SHarr3, W. Menzies and J. Sten- 
house, Newcastle-on-Tyne. 

21,326. Apptyinc Brake Power, W. E. Walmsley, 
Waterloo. 

21,327. Eczema Satve Cure, D. Wallace. Galloway. 

21,328. Borrtz LaBet Destroyer, C. R. Durow 


uthend. 
21,329. Petry Cash Cueck Booxs, F. G. Fender 


mdon. 

21,330. Giazine the Roors of Bur_pineas, R. Roberts 
London. 

21,331. WreatH Cases or Frames, J. H. Downing, 
Birmingham. 

21,332. Taps, A. E. Jolley and W. Street, London. 

21,333. Sticer, 8. Yeomans, Stonehouse, 

21,334. Key, A. G. Clark, London. 

21,335. Preumatic Tires and Banps, A. Veness, 
Addlestone. 

21,336. Recertacte for House Rervusz, M. Witt, 
London. 

21,387. Copyinc Booxs, W. H. Rodden, London. 

21,388. Packinc Macutnes, P. C. Larkin, London. 

21,889. ATTACHING Braces to Trousers, F, Moxon, 
London. 
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21,340 Burners for Gas Licurine, G. J. J. Caton, 
London. 

21,341. Bunvers for Gas L-curino, G. J. J. Caton, 
London. 

21,342. Triaz> Cotovrina Matters, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

21,343. Sarery J. Barratt, 
London. 

21,344 Guarp for the Less of Trousrrs, E. V. Goad, 
London. 

21,345. EXTINGUISHING 
wondon. 

21,346 Guns, &., F. J. Penn and J. Deeley, een.. 
London. 

2',347. VeLocipepes, W. M. Appleton, London. 

21,348. INseRtinG PHotosRaras in ALBUM;3, D. A, 
Lowthime, London. 

21,849. VeLocirpzspes, L. C. and H. 
London. 

21,350. Recorpinc WatcHMEN'’s Movements, W. E. 
Gray and W. A. Price, London. 

21,351. Fomigator for Puiants, C. B. McIntyre, 
London. 

21,352. Rupspers for C.geaninc, T. A. and H. 8. 
Garrett, London. 

21,853 Kwittine Macuings, H. Donner, London, 

21,354 MatHematicat InstRUMENTS, J. Renwick, sen., 
London, 

21,355. CoLoURED Borper Errects, L. C. G. Sharp, 
Liverpool. 

21,353. DECORATIVE PANELLING, &c., E. Wouters, 
London. 

21 357. Tececrapay, E. J. P. Mercadier and H. R. J. 
Pierquin, Liverpool. 

21,358. AXLE-BOX SaiELD, G. Wilson and J. C. Marget- 

on, London. 

359. Sreamers, M. Mclivain, London. 

. Corn Houpears, G. Albrecht. London. 


Cyctinc MAcHINEs, 


Om Lamps, J. Parkes, 


B. Papenfus, 






21361. Wrencues, J. 8. L’'Hommedieu, London. 
21,362. Non - FitLaBLE Borries, C. D. Duncan, 
London. 


21,363. SHuTrerR ATracHMENT, A. Tisch, London. 

21,361. ConTROLLING Gas Suppty, G. G. M. Harding- 
ham, London. 

21,865. Locks, G. Piccioni, London. 

21.366, Puoto-process Screevs, E. G. D. Deville, 
London. 

21 367. Recornpinc Meters, R. J. C. Wood and A. E. 
Mayes, Lucdon. 

21,368. Sarsery F., R., and O. 
London. 

21,369. Bussen Burners, 8. Feldmann, London. 

21,370. Brusues, 8. Allingham and W. A. Clatworthy, 
London. 

21,371. Links for Traces, Cuatins, &e., F. 
London. 

21.372. Superneatine Steam, B. J. B. Mills.—( Messrs. 
H. Satre et Fils Ainé, France.) 

21,373. AXLE Boxes, E., E. J, and A. Partridge, 
London. 

21,374. MicropHonsgs, E. V. &zvetics, London. 

21,375. Provectine Liquips under Pressure, H. 
Spahlinger, London. 

21,376 Preventine the Sreatinc of Watcues, R. Bing, 
London. 

21,377. Paocess of Weavine Pitt Fasric;, C. C. Klein, 
Iondon. 

21,378. Lock and Brock Apparatus, A. G. Evans, 
London. 

21,379. Recovery of Oxipe of Zinc, C. F. Claus, 


Razor, Kampfe, 


F. Fisher, 


on. 

21,380. Roastinc of SutpHipe Ores, C. F. Claus, 
ndon. 

21,381. ManuracturE of Carson Rops, J. Roubal, 


London. 
21,382. Carper, C. Hughes and W. Youngjohns, 
London. 
12th November, 1895. 


= Sreep Repuction Gear, W. W. Beaumont, 

ndon. 

21,384. Magnetic Gun for SHootine, J. Carpenter, 
Southampton. 

21,385. Lockine Nots, J. Greaves and J. Peters, Old- 


ham. 

21,386. Lire Savinc ApPLIANcE?, W. H. Hewett, 
Guildford. 

21,387. Hat and Cat Hook. G. Vail, Torquay. 

21,388. Feepinc Borrte WasTE PREVENTER, J. J. 
Isaac, Bryamawr. 

21,389. Cycte Betis, A. E. and J. R. Coombs, Bir- 
mingham. 

21,390. Drive Cuars, W. J. Fieldhouse and F. R. 
Baker, Birmingham. 

21,391. Joint for Taamway Rarts, W. Towler, Leeds. 

21,392. Cans for Containine Liquips, W. Sterling, 

alifax. 

21 393. BLeacnive Krers, M. Walton, Manchester. 

21,394. Daitiinc Piiiar, J. J. Whittaker, Accrington. 

21,395. O1L Lamps, 8S. Barker and F. W. Rabnott, 

ndon. 

21,396. Mouse Trap, R. Whitaker, Manchester. 

21,397. Cars, H. W. D. Dunlop, Dublin. 

21,398. Sash Fasteners, J. A. Crane and J. Law, 
Handsworth. 

21,399. E.astic ADJostmENT, J. W. and 8. M. L. May, 
Leeds. 


21,400. Paper Tvses, H Denny, London. 
. Prez Joints, C. R. Soar, Derby. 

2. Pin, P. Gracieux —(B. Salgues France.) 

3. Enotes, F. J. Burrell, Norfolk. 

. Cycte Sapp.e3, J. B. Brooks, Birmingham. 

5. Smyk VaLveE Trap, T. Paddon, Sunderland. 

5. Vecocrpepes, J. 8. Curgenven, Londen. 

7. Bociz Potter, R. I. Woodhouse, Redhill. 

21,408. Securtinc CaypLe Tuses to Lamps, W. T. 
Webber, Birmingham. 

21,409 Portable ExrensiBie Staxp2, J. Farmer, 
Birmingham. 

21,410. Horizon Eyepiece for Sexrant, F. I. Cawill, 
Carrickmacross. 

— Box coverine Macuinyr, T. Bishop, Birming- 
1am. 

21,412. Revotvine PLEASURE 
Wrightson, Manchester. 

21,413. NutTmec or Gincer Gratzer, F. W. Burnham, 
Leicester. 

21,414. Spinnine Fispaes, R. Todd and J. A. Stott, 
Manchester. 

21,415. Dust Arresters, R H. Elliott and J. B. 
Carrington, Stockton-on-Tees. 

21,416. Mininc Macuines, R. H. Elliott and J. B. 
Carrington, Stockton-on-Tees 

21,417. Sewer and Drarn Arr INLET, P. M. Beaumont, 

don. 

21,418. Am Sap, H. L. Todd and W. Wright, 
London. 

21,419. Harr Cur.rr, H. Stinchcombe, London. 

21,420. Fixtnc Cranks t» Cycrzs, E. Lisle, Wolver- 


Srrvucrure, W. P. 


hampton. 
21,421. Typewritinc Mzscaines, C. T. Moore, 
Glasgow. 
21.422, Prepzcine FaotogrpapHs, F. A. Taber, 
Glasgow. 


21,423. Caps, B. G. King. London. 

21,424. Constrtction of Muivers’ Picks, G. Stout, 
Newcastle on-Tyne. 

21,425. Automatic Megasurina Tap, J. T. Parnell, 
Portsmouth. 

21,426. Automatic Goveryor REGULATOR, H. J. Pag2, 
London. 

21,427. Book Sewing Macuineay, C. A. Sturtevant, 
London. 

21 428. Drrect-pRivinc Caain WHEEL, F. Turvey and 
R. B. Smith, Sunderland. 

21,429. PrepayMent Gas Meters, J. Hawkyard and 
J. Braddock, Manchester. 

21,430. Sewinc Macuings, W. Birch, Manchester. 

21,431, CoupLirG Leap Pips, J. Brierley and 8. Mel- 
ling, Manchester. 

21,432. Door Stop or Caeck, A. Meiklejohn, Glasgow. 

saat for Giow, &c., Lamps, R. G. Evered, 

ondon, 


21,43t. Race Srartinc Macuing, V. 


Carandini, | 21,527, Cure for Cuotera, M. L. Thompson, Sydney, 


New South Wales, 


ndon. 
21,435. Forvace3 of Sream Borers, E. Fielden, Tei, 528. Srornace Brake Power for Cycie3, A. Hunna- 


Manchester. 

21,436. StenaLtina on Rariways, H. B. Evans, Bir- 
mingham. 

21.437, WaterPRoor Garment, 8. L. Gotliffe and W. 
Bennett, Manchester. 

21,428. Box or Recerptac.e for Matcuas, G. F, Restall, 
London. 

21,439 Sewinc Macuine At1taceMents, J. D. Schoon- 
maker, London. 

21,440. Tea TaBie Ketrt.e, W. Harrison and H. Cooper, 
London. 

21,441. Busxs for Lapigs’, &c., Corsets, K. M. Moran, 

mdon, 

21,442, Key and Sounper, H. G. Keeble and C. B. 
Ward, London. 

21,443. Stoprsr, Lu, or Cap, C. L. Bush, London. 

21,444. Gotr Ciuss, A. H. Scott, London. 

21,445. Vapour Enaines, Galloways, Ld, and H. 
Foster, London. 

21 446. Winpow Screens, J. A. Crocker, London. 

Arrixine Postage Stamps, J. J. McDale, 
London. 

21,448. Communion Cups, P. G. Klingler, H. W. Elson, 
H. J., and H. 8. Kliugler, London. 

21,449. Smoke Exuavustine Devices, C. D. Dumont, 
London. 

21,450. PNeumaric Tooxs, J. Keller, London. 

21,451. Macainery for Preparine Roors, C. 8. Blyth, 
London. 

= ANGLERS’ Sprnnino Tackie, J. R. Hill, Liver- 

OL, 

o1a3s. Cieanino the Mesues of Sizves, J. Higgin- 
bottom, Liverpool. 

21,45, Venrcre Brakes, J. Boardman, Liverpool. 

21,455. Conpevsers, Hcpburn and Co, Ld, and J. 
Sadler, Manchester. 

21,456. Spinntna Tops or Toys, T. J. R. Clarkson, 
Liverpool. 

21,457. Animas’ SHors for Frosty WeatHer, W. C. 
Roulston, Liverpool. 

21,458. DirrerenriaL Gears for Cycies, W. J. Ewing, 
Liverpool 

21,459. nom, &c., Ligup Mepicriygs, J. Robertson, 
London. 

21,460. ConTROLLERS for Execrric Motors, W. H. 
Morgan, London. 

21,461. Not, &c., CRACKERS and Picker, 8, C. Harris, 


ndon. 

21,462. Brooms, F. H. Cooper, London. 

21,463. Stamp Miuuis, A, J. Boult.—(/. B. Hammond, 
United States.) 

21,464. Hor Water Boirers, E. and E. Oldroyd, 

ndon. 

21,465. PHorograpuic Camscras, T Roche, London. 

21,466. Steam Generators, A. C. Ashlin, London. 

21,467. Curtain Sticks, W. H. Ramsey F. M. Booth, 
and J. O. Dobson, London. 

21,468. Manuracture of Gase3, W. Calver, London. 

21,469. Propuction of TRANSPARENCIES, R. 8S. Clouston, 
London. 

21,470. CeLLULOsE Compounps, U. Marga, London. 

21,471. Can Cuttine Macuiye, A. Johnson, London. 

Horseshoes and Hoor Paps, M. Hallanan, 
London. 

21,473. Prorection of Pictures from Action of Licut, 
N. Coulaud, London. 

21,474. Pa:tinae Apparatus for MovurH- pieces of 
UicaRetTss, J. 8S. Beeman, London. 

21,475. CLurcHes for Macuinsry, J. 8. Beeman, 


London. 
21,476. GLoves for Drivine, &c., Porpose3, J. Whitby, 


ndon. 

21,477. Perroteum Burners, J. J. Montgomery, 
London. 

21,478. Piratess, &c., for Printina Presses, M. L. 
Severy, London. 


21,479. Passencer Cars, J. G. Lorrain.—(&. S. Jones, 
Onited States ) 
21,480. Hotper for a Writinc IMPLEMENT, R. W. Riess, 


London. 

21,481. WaTgerticHT Door: for Sarps, C, A. Jensen, — 
(F. W. Cross, United States.) 

21,482. Rarmway Rai Fastentne, J. E. Smith and E. 
F. Rowse, London 

21,483. Feepine Water to Boiters, R. G. McAuley 
and L. B. Fulton, London. 

21,484. Moron Reoutatine Apparatvs, L. A. Enger, 
London. 

21,485. Curtain Frames, W. Stother, London. 

21,486. Manoers, A. E. L. de Chaumont, London. 

21,487. WHEEL Tires, P. Ambjorn, Comte de Sparre, 


21 488. Umprecta Rinc Construction, W. 8. Harvey, 
London. 

21,489. Trawt Nets for Fisurno, J. Cohrs, London. 

21,490. RarLway CaRRriaGE Coup.ine, L. Butschbach 
and H. Butschbach, London. 

21,491. Force TransmtiTinG APPARATUS, H. William- 
son, South Shields. 

13th November, 1895, 

21,492. TransmitTina Power, G. C. Topp and N. 8. 
Parker, London. 

21,493, Re-BorrLina Detector, V. Nisbet and C. R. 

am, London. 

21,494. Boots, J. M. James. Birmingham. 

21,495. Stokinc Marine Borvers, A. E. Ash, Scar- 
borough. 

21,496. New AppLiance for PReventinG Exit on the 
Wrone Sipe from Tramcars, &c, P. J. Thomson, 
Bristol. 

21,497. Usinc Saucepan Lips as STRAINERS, R. Clayton, 
Wolverhampton. 

21,498. Carnons for ELtecrric Arc Lamps, W. H. Clegg, 
Birmingham 

21,499 Secunixe Stays for Posts, G. Gillmore, Man- 
chester. 

21,500. ToprisG and TaiLina Macuines, R. and J. 
Wallace, Glasgow 

21,501. SHirtine Spanners, D. Fulton, Glasgow. 

21,502. Tonacco Pipgs, R. Kennedy, Glasgow. 

21 503. Eve-ciats Guarps, G. Bausch and 8. Eastman, 
London, 

21.504. Heap Kwnittinc Macwrnery, T. Fielden and 
W. and R. Astley, Halifax. 

21,505. WaTeR-cLoseT Basins, H. and F. Stephenson, 
Halifax. 

21 505. SHurtLe-B»xEs for Looms, T. Hesmondhalgh, 
Halifax. 

21,507. Drivinc Gear of Cycies, G. Wishart, Glasgow. 

21,508. Conveyors, J. Harper, Glasgow. 

21,509. MacHnes for Winp.nG Yarns, J. Wood and W. 
Cockroft, Huddersfield. 

21,510. Stzam Generators, T. Beeley, Manchester. 

21 511. ORNAMENTAL DtsiGns on Fasrics, L. Mistovski, 
Manchester. 

21,512. Furt, T. H. Gittins, Liverpool. 

21.513. Looms, J. Law and J. H. Cunl'ffe, Rochdale. 

21,514. Rartway Crossinos, A. H. Tyler and Tyler 
and Ellis Hydrau :c Forging Compary, Limited, 
Nottingham. 

21,515. Bicycie, J. Rose, London. 

21,516. PHotocRapHic SHuTiEas, J. L. Berry, Aber- 


re. 
21,517. Coxr, W. Thorneycroft, Glasgow. 
21,518. Frost Cocs, J. M. Robertson, Glasgow. 
21,519. Tor-p Eces for SHors of Hortes, E. Linley, 
Stretford. 
21,520. Brtisrp TasBie Cusnions, F. Gallsworthy, 


Bradford. 

21,521. Power Generator, P. Pinckney, sen., Poris- 
mouth. 

21,522. Humesne Castinc Apparatus, H. Shandel, 
Ramsgate. 

21,523. RecuLation of Rattway Cars, R. C. Sayer, 
Bristol. 

21,524. Ort Lames, H. Guest, Sheffield. 

21,525. Cominc Wire, R. Nicholson.—(7. R. Alinond 


and W. H. Miller, United States.) 
21,526. TackLe for Castinc Animats, C. P. Ehmann, 





anchester. 





ble, London. 

21,529. CycLes, H. 
London. 

21.530, Suurrie Guarps, C, Turner, London, 

21,531. Evecrric Lamps, A. W. Bennett and J. Peel, 
London. 

21,532, Bripoxs, J. Guest, Birmingham. 

21,538. Maxine Cork Rivas, J. Lowman and A. Ross, 
— 

21,534. PRevenrina Reritiine of Borries, G, Tipper, 
London, 

21,35, PoweR-DRIVEN Roap Venicces, J. C. Windover, 
London. 

21,536. VenttLaTine Sewers and Drains, 8. H. James, 


Kesterton and W. Allman, 


ndon,. 
21 537. Terra-corra and like Brocks, J. Holroyd, 


London. 

21,538. Squerzine Leatuer, B, Wright and D. Wright, 
London, 

21 539. Maxine Corsgrs and Srays, H. W. Reynolds, 
London, 

21,540. Parumatic Sous, J. R. P. Goold and A. O. M. 
Ovington, London. 

21,541. Water-TuBt Boiter, A. von Kovais and 8. 
Bipnel, London. 

21,512. Heatina, A. Paterson, London. 

21,513. TRANSFORMING CuRRENTs, C. D. Abel.—(La 
Société Anonyme pour la transmission de la force par 
L'electricité, France.) 

21,544. Pumps of PNeumMATIC-TIRED Cycuigs, L. Richard, 
London. 

21,545. Nicut Licuts, @. C Fowler and M. B. Fowler, 

ordon. 

21,546. Fixtna Sipg-arms, W. Mauser and P. Mauser, 

ondon. 

21,547. Smatt Locks for Guns, W. Mauser and P. 
Mauser, London. 

21,548. Game, J. H. Tyrer. London. 

21,549. Prepartno Peat Briquetres, W. Smith, jun., 
London. 

21,550. Ort Lamps, E. Haworth, London. 

21,551. Brooms, J. Crocker, London. 

21,552. Means for ExtincuisHina Fire, H. South, 
London. 

21,553. Jornts for Ratts, G. Flett and Dick, Kerr, and 
C»., London. 

21,554. Roap Scariryina Macuinery, H. H. Hosack, 
Liverpool. 

21,555. Hockey Bais, H. A. Murton, Lordon. 

21,556. TeLEPHoNe TRaNsMitTERs, W. P. Thompson.— 
(Hammacher and Paelzold, Germany.) 

21,57. DeterGent or TANNING Supsrance, P. C. D. 
Castle, Liver p wl. 

21 = MusiceL InstRumMENtTS, R. Hope-Jones, Liver- 
pool, 

21,559. Inpicatine Apparatus, H. H. Laks —(F. W.G. 
Bruhn, Germany.) 

21,560. Erecrric Raitways, J. C. Love and J. E. 
Hodges, London. 

21,561. GLove Stretcuers, N. C. Bruce, London. 

21,562. Apparatus for Raisina Liquips, J. Lemichel, 
London. 

21,563. Apparatus for Correctixc Myropy, C. Dion, 
London. 

21,564. Correct Reoister in Cotour Printina, O. H. 
Cohen, London. 

21,565. Appiiance for Facititatinc Swimmino, W. 
Haine, London. 

21,566. Stays, &c., W. H. Arber and 8. Jones, London. 

21,567. Carp Detivery Boxes, J. C. Wilson, London. 

21,568. Exposition Enoines, R. Conrad, London. 

21 569. Rartway Biock SiaNaLLina, W, R. Sykes, sen., 
London, 

21,570. Lame for ILLUMINATING Purposes, H. Sanford- 
Burton, London. 

21,571. MECHANICALLY - PROPELLED CARRIAGES, The 
Vicomte E J. M. R. Decaz2s, London. 

21,572. Heatinc Apparatus, H. C. Fanthorpe and W. 
Carrick, London. 

21,573. TuBULAR Jornts, A. Girbes, London. 

21,574. Gas and O11 Enornes, E. Fessard, London. 

21,575. ALUMcNIoM ALLoy, H. Partin, London. 

21,576. ENcine Governinc Apparatus, A. Goodwin, 
London. 

21,577. Heatinc and Me.tine Fornaces, F. Radcliffe, 


ndon, 
21,578. Device for Cieanine Pires, J. E. Williams, 


21,579. Cigarette Hotper, H. A Leeds, London, 

21,580. Bains, &c., C. Chaplin, London. 

21,581. Gas-LiGHTING Device, J. Corp, London. 

21,582. Routing Spueres for Acrosats, F. Melas, 
London. 

21,583. Tospacco Pipgs, J. K. Stubbs. London. 

21,584. Piston Packinos, J. E. Baker and F. Jones, 


ndon. 

21,585. FARE-RE&GISTERING ApPaRATUs, H. H. Leigh.— 
(0. Mohr, Germany.) 

21,586. EcecrricaL Rartway Systems, J. M. Murphy, 
W. J. Dixon, and A. F. Pierce, London. 

21,587. Winpow Sasu, E. J. Tichenor, London, 

21,588. Borries, E. L. Forsgren, London. 

21,589. Botries, T. W. Richards, London. 

21,590, Winpow Fasreners, L. Hofheimer, London. 

21,591. Non-FiILLABLE BortTies, A. L. Hassard-Short 
and P. Dinkenspiel, London. 

21,592. ConTROLLING FLoatina Docks, &c., E. Box, 
London. 

21,593. One Wuee for Ripine with DeerpLy HANGING 
Seat, F. Flamme, Germany. 








SELECTED AMERICAN PATENTS 
From the United States Patent Office Official Gasstte, 


545,953, Apparatus for Makino Meta Tuses, 0. 
Friedrich and W. Schulte, Duisburg, Germany.— 
Filed March 9th, 1894, 

Claim.—In apparatus for making metal tubes or like 
articles from tube blanks having edges and an incision 
between the edges, a fixed mandrel 6 having a conical 
point and a cylindrical finishing part, in combination 
with two driven rollers c opposite said mandrel, 
having concave grooves parallel with the axis thereof, 
and cylindrical gripping portions at the sides of said 
grooves, said rollers and mandrel dispored with a 
space between them corresponding to the cross 
sectional shape of the blank as it passes on the 
mandrel, and said gripping portions separated with a 





space between them corresponding to the thickness 
of the edges of the blank, gripping these flanges and 
thereby propelling the blank over the mandrel, anda 
second pair of driver rollers having substantially semi- 
cylindrical grooves parallel with and opposite the 
cylindrical part of the mandrel, separated therefrom 
a distance equal to the thickness of the tube to be 
rolled, shaping. finishing, and pressing the tube against 
the cylindrical of the mandrel between the 
flanges of the tube, and said second rollers havio 
cylindrical gripping portions at each side of sai 
grooves spaced apart a distance equal to the thickness 
of the flanges of the tube to be rolled, and gripping 
these flanges and thereby propelling the tube. 


545,978. Linino Tunnets, B, L. Ransome, Chicago, 
1ll.—Filed March 18th, 1895. 
Claim—{1) Tne method of lining tunnels with con- 








crete which consists in introducing the conors 
between the mould and the wall of the tunnel and't2 
compacting the same against the wall by priesure 





from within the mou'd. (2) The method of lining 
tunnels with concrete which consists in introducing 
the concrete between the mould and the wall of the 
tunnel and in forcing the concrete into contact with 
the upper portion of said wall by an upward pressure 
from within the mould. 


545,995. Gas Enoine, Charles White and Arthur R. 
Middleton, Baltimore, Md.—Filed Junuary 10th 
1894, f 

Claim —(1) In a gas engine, a cylinder, a piston, a 
main exhaust, a supplemental exhaust, a gas supply 

a valve controlling the gas supply, a vwslve con. 

trolling the supplemental exhaust, a single rod 

fur opening both of said valves, and a governor for 
automatically controlling the operation of said rod, 

substantially as described. (2) In a gas engine, a 


[545995] 





cylinder, a piston, a main exhaust, a supplemental 
exhaust, a gas supply, a valve cuntrolling the supple- 
mental exhaust, a valve controlling the gas supply, a 
single rod for openiog both cf said vaives, a crank 
shaft, and a governor for controlling the operation of 
the rod, interposed between the rod and crank shaft, 
substantially as described. (3) In combination with 
a governor mechanism, a bell-crank lever, terminating 
in fingers, one of which is a spring. a cam, and a disc 
engaged by said fingers, substantially as described, 


546,189. Stor VaLve, J. M. Reese, Blakeslee, assiynor 
of one-half to R. Edwards, Miners Mills, Pa,—Filed 
October 26th, 1894. 

Claim.—(1) In a stop valve, the casing haviog an 
interior valve opening, a conical valve seat fitted 
within the valve openiog, and having its pointed apex 
disposed above the valve opening, a bonnet or cap 
arranged at the top of the casing above the valve seat, 
aud provided with a central threaded opening, an ex- 
teriorly threaded bearing sleeve, mounted for vertical 
adjustment in said central threaded opening, and pro- 
vided with a lower bevelled end, and a turning valve 
stem mounted in the bearing sleeve, and provided at 
its lower end with a conical valve plate, snugly fitting 
the exterior conical surface of the valve seat, said 
lower bevelled end of the bearing sleeve registering 
with the exterior portion of the valve plate at the 
apex thereof, and holding said valve plate properly in 

osition on top of the valve seat, substantislly as re’ 
orth. (2) Inastop valve, the casing provided with 
an interior valve opening, and a top ueck arrarged 


[S46 189] 





above the valve opening, a conical valve seat fitted 
within said valve opening, a bonnet or cap removably 
fitted in said top neck, and provided with a central 
threaded opening, and with a pair of diametrically 
opposite supporting posts or arms projected from the 
top thereof, a vertically adjustable and exteriorly 
threaded bearing sleeve mounted in said central 
threaded opening, and provided with a lower bevelled 
end and an upper flanged end, the turning valve stem 
mounted in oad sleeve, and provided at its lower end 
with a conical valve plate working on the valve seat, 
and with an upper squared end, an exteriorly threaded 
socket cap provided with a squared socket fitting tbe 
upper end of the valve stem, a flanged interiorly 
threaded coupling nut engaging the upper flanged end 
of the sleeve and said socket cap, an operating lever 
attached on top of said socket cap, and provided at 
one end with a pointer, and a semicircular indicator 
plate fitted on the upper ends of said supportirg 
osts or arms under said pointer, substantially as set 
orth, 
546,191. Exvecrric Locomotive, B. W. Rice, jun, 
Schenectady, N.Y.—Filed March 16th, 1895. 
Claim —(1) e combination in a self - contained 
electric locomotive, of a prime mover, direct-current 
generator and separately excited rotary transformer, 
with alternating motors mounted on or geared to the 
axles of the said locomotive, and means for varying 
the periodicity of the current supplied to the motors 
from the rotary transformer. (2) The combination in 
a self-contained electric locomotive, of a prime mover, 
a generator and rotary transformer, both separately 
excited, with alternating current motors mounted on 


"546 19] 

















the trucks of said locomotive, and means for regulat- 
ing the fields of both generator and transformer, and 
thus varying the periodicity of the supply current. 
(3) The combination in a self-contained electric loco- 
motive, of a prime mover and separately excited — 
rator and rotary transformer, with alternating curren 
motors mounted on the trucks of said locomotive, 40) 
means for varying the speed of the prime mover, an 
regulating the field excitation of g tor and tae 
former. (4) Tbe combination in a self - containe 
electric locomotive, of a prime mover, a generator an 
rotary transformer, both separately excited, with | 
alternating current motor mounted on the wus e 
said locomotive, and means for regulating by varyit8 
the field strength of the generator. 
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THE INFLUENCE OF QUICK-FIRE GUNS ON 
NAVAL POWER. 


Tux object of this article is to point out that in our 
judgment @ serious change in the conditions under which 
warships, especially cruisers, will fight, has been brought 
about by the introduction of quick-fire guns. Probably 
this fact in the abstract is generally known to all. 
What, however, is not we think generally recog- 
nised, is the very great amount of the change thus 
brought about. For example, we hear it said that 
Russia threw down a challenge in the way of 
cruisers in designing the Rurik, that the answer to 
this on the part of England is the Powerful and 
Terrible. It is generally known, doubtless, that the 
Rossia is an enlarged Rurik. As the displacements of 
these vessels are relatively about 11,000 and 12,000 tons, 
and that of our own vessels 14,000 tons, it is probably 
concluded, and with much sound sense, that our own 
constructors whose designs have proved so admirable as 
to furnish patterns to other Powers, may be trusted to 
have turned out ships, although nominally unarmoured, 
capable of rendering a good account of the Russian ships. 
We think, however, that if the diagram of shell fire we 
give hereafter is worth much, it can hardly be questioned 
that while our Powerful and Terrible would probably be 
more than a match for the Rurik, as the vessels now 
stand we should be very sorry to see her engage the 
Rossia, the difference between the fire of there two 
Russian ships being enormous, and mainly due to the 
development of quick-fire in the latter. The question, 
as was stated, is a serious one, especially considering how 
easily the Rurik could be brought nearly to resemble the 
Rossia, but we believe that the matter may be easily 
dealt with if fairly faced without loss of time. If, how- 
ever, we neglect it serious results might follow. In 1776 
the first Glatton with a new armament of carronades, 
beat off four French ships which attacked her, sinking 
one of them, by the unexpected power of the fire deli- 
vered at close range by her carronades. Surely it is 
possible that a similar result might be produced by 
quick-fire, unless due provision is made to meetit. It 
naturally follows that any one discussing so critical 
a question should do so soberly, giving due weight 
to the various elements so far as they are known and 
understood, and offering figures as far as possible to 
criticism and correction. To this end a table will be found 
on page 520, showing most of the rates of fire and figures 
employed—though a few are confidential and cannot be 
given. The rates of fire are liable to variation, and can 
at best be only approximate, so that no claim for accuracy 
is made. Nay, we may even go further and say that, 
although all the highest rates given in tables are thrown 
out and averages obtained, under conditions resembling 
those of service generally, we still think that in 
actual service the quick fire would be more likely to fall 
rather short of our estimate than the slow. Nevertheless, 
we believe that the comparison depicted would not be 
seriously affected. We give the entire quick fire and 
heavy gun fire, while on service it would generally 
be half the quick fire and the centre heavy gun fire 
which would take part. This, however, does not 
affect sensibly the relative fire of vessels in the cases 
which most interest us; indeed, in the instance with 
which we are specially concerned, namely, that of 
the Powerful and the Esmeralda, the case becomes 
slightly aggravated. The fact is, that Elswick having 
taken the lead in the introduction of quick-fire guns, has 
embodied them with such success in the cruisers it 
turns out that if England does not bestir herself she will 
find that she is furnishing other nations with a peculiarly 
formidable weapon with which she has armed herself 
less completely. 

As noticed in our recent article, the type of vessel 
most recently developed is the cruiser with a certain 
amount of protection of vital parts, but mainly designed 
with a view to the possession of the maximum power of 
offence. A cruiser’s fights are probably of brief duration. 
Here is clearly the case for a quick-fire armament to tell 
greatly. Thus, beginning withasecondary battery of quick- 
fire guns, cruisers have at length been built wholly armed 
with these weapons. We give some data concerning two 
under construction at Elswick. These may be taken as 
the most advanced examples of this type of ship. We 
have endeavoured to depict roughly the powers of various 
vessels to deliver shell fire in a sort of Diagram A here- 
with. The areas of the shaded rectangles are propor- 
tional to the total energy of fire delivered per minute, 
the armaments and rates of fire being worked out on 
the best figures obtainable. For the sake of comparison 
with former times, the energy of fire of the Victory, as 
commanded by Nelson at Trafalgar, is given, and 
it is to be observed that this aspect of the ques- 
tion is that most favourable to old - fashioned men- 
of- war, because they carried so many more guns 
than modern ships, that it might have been sup- 
posed that they would to a great extent make up in 
quantity what is wanting in quality, and this would have 
been true before quick-fire came in. How little this is 
the case now may be seen at a glance by the minute size 
of the rectangle of the Victory’s 104 guns compared with 
that of the other ships. Her tonnage or displacement is, 
of course, very small, but the Elswick cruiser, Buenos 
Ayres, with something over double the displacement, 
has more than ten times her energy of fire. Speed of 
fire is, no doubt, not the only important quality in a 
cruiser. Unless she has a sufficient supply of coals, and 
also speed of going, she may never have the opportunity 
of testing her rate of fire, but no power to overhaul an 
adversary would avail if the enemy proved too strong for 
her when she came up with her, so that power of fire can 
on no account be sacrificed. The reply may naturally be 
made that there must be some measure of protection to 
be considered conjointly with the power of attack, and 
this is true even of so-called unarmoured cruisers. Two 
cruisers might easily send each other to the bottom 
in a few minutes, both keeping up their quick fire 





until the first one sank, followed shortly by the other. 
Or to take a less extreme case, the victor might 
creep in a disabled condition into the nearest friendly 
port. With the tremendous power of delivering shell fire 
rapidly now possessed by ships with quick-fire arma- 
ments, it needs considerable provision to avoid the com- 
plete disablement of a cruiser in her first serious 
engagement. Such provision, therefore, calls for con- 
sideration at the same time as her fire, and it is very 
difficult to do justice to what is a complicated problem, 
even if complete data is provided, so that as the data we 





protecting her “vitals,” or more important parts, 
such as engines, boilers, magazines, and heavy gun 
positions. This last kind of attack is generally 
made by armour- piercing shot of the greatest 
possible structural strength, but containing no burst- 
ing charge of any kind, the object being to ensure 
complete perforation ; for, failing this, little effect is pro- 
duced, as the action of a bursting charge might actually 
interfere with perforation. On the other hand, the pas- 
sage even of dead metal into boilers or magazines may 
produce decisive effect. Intermediate between these two 


DIAGRAM A. 


Showing the total energy of fire that can be discharged per minute from certain ships. 
are given in figures, and their relative powers are seen at a glance by the area of the shaded rectangles. 


The actual amounts of energy 








ROYAL SOVEREIGN Class. 
Displacement, 14,150 Tons. 
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MAJESTIC and MAGNIFT- 
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RURIK (estimated). 
Mounting 4-7in. Q.F’. guns only 
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ROSSIA (estimated). 
With Q.F. broadside. 
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possess are incomplete, little more can be done than 
to indicate the scope of probable effect. 

We have used the word ‘shell fire;” this means 
attack by shells containing explosives, and more es- 
pecially high explosives, such as are specially for- 
midable to all the weaker parts of a vessel, but 
are harmless against thick armour. Thus the attack of 
a ship-of-war may take either the shape of “ shell attack,”’ 
with a view to destruction of her unarmoured or slightl 
protected parts, or “belt attack,” as it is called, 
that is, the attempt to perforate the thick plates 





classes of attack is that of armour-piercing shells possess- 
ing sufficient structural strength to penetrate armour 
about equal in thickness to their own calibre, but neces- 
sarily containing a comparatively small bursting charge— 
in fact, less than half that of common shell. These pro- 
jectiles are obviously inferior to common shell for un- 
armoured structures, but are available for the attack of 
the thinner classes of shields, and for this work these 
bursting charges make them more formidable than shot. 
Understanding this, we can see that parts of a cruiser 
may be provided with such a measure of protection as to 


















520 


THE ENGINEER. 


oo 





Nov. 29, 1895, 





————— 





defeat the attack of common shell, or to drive her adver- 
sary to use projectiles with greatly reduced explosive 
force. A cast iron common shell is generally reckoned 
to be capable of passing through about half its own calibre 
ofiron ; and it may be concluded that a steel common shell 
of new type will not pass through more than about half | 
its calibre of steel. In default, then, of anything better, | 
we may assume that a shield whose thickness is equal to | 
half the calibre of the attacking gun, is of very great | 
value, either as altogether defeating the attack if common | 
shell are used, or at all events driving the enemy to use | 
projectiles with comparatively little explosive power. | 
And this applies to all ranges, for the structural strength | 
of common shell is the element that fails, and fails alike 
at 3000 yards range and at the muzzle. Thus, steel 4}in. 
or din. shields would keep out the common shell of the | 
heaviest guns of any cruiser, while 3in. of steel would | 
probably keep out all common shell from broadside guns. 

Turning, then, to the development of quick-fire arma- 
ments, it may be seen that the increase in fire resulting 
from the introduction of quick-fire guns is formidable in- 
deed. We have endeavoured to estimate the power of the 
Russian cruisers, Rurik and Rossia. We do not know 
the power cf the Russian quick-fire guns, and so for the 
sake of getting some idea, we have assumed them to be 
similar to the English, both in power and in rate of 
firing. This is not likely to lead to serious mistakes, for 
sooner or later any qualities to be obtained from | 
a gun are likely to be approximately achieved by any | 
first-rate Power, and the best pieces will soon be found | 
in her best ships. Our doubt is whether Russia has not | 
more powerful Sin. guns than those with which we have | 
credited her, but it does not seriously affect the question. 
What we want first to call attention to, is the enormous 
increase of power given to the Rossia over the Rurik, by | 
the substitution of sixteen quick-fire 6in. s for six- | 
teen ordinary guns, the only other difference being the 
addition of eighteen small quick-fire pieces, which tell | 
little in comparison to the increased power and speed in | 
the 6in. guns. The Rurik was certainly intended to be a 
very formidable design, and might have held her own but | 
for the introduction of powerful quick-fire guns. It is, | 
however, now apparent that although she is a compara- 
tively new ship, having been launched only in 1894, she | 
falls far behind present requirements, owing to the fact | 
that her sixteen 6in. broadside guns are old-fashioned | 
and not up to the mark in speed of fire and in power, 
and yet this gun is slightly more powerful than our 6in. 
gun, mark VI., which is not a quick-fire piece. It is a 
simple question of the enormous power suddenly deve- 
loped by the adoption of quick-fire ordnance firing cordite 
or other smokeless powder charges. 

Charity begins at home. Let us turn to our own ships. | 
We have taken the lead in quick-fire guns, and yet it 
will be seen that if we do not stir ourselves we shall be 
behindhand with certain ships. 
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Diagram B—SHOWING POWER OF PERFORATION FOR BELT ATTACK 

















Name of vessel. Displacement. | Speed. | Armament. —— No. of rounds per gun. 
7 7 Tons. Knots. 7 Foot-tons, - e % 
Royal Sovereign class 14,150 18°0 4 67-ton guns 35,230 7 rounds in 12 min, 
19 Gin. QF. - | 8,356 ee 3 min, 
6 6-pounder Q.F, | 137°5 \ ; 
12 3-pounder Q.F, | 80°3 if 10 on 1 min, 
Majestic and Magnificent 14,900 | 17°5 4 12in. 46-ton (wire) 33,940 3 roundsia 4 min. 
| = — Q A an 3,356 16 * 3 min, 
-pounder Q.F, 425 ; 
12 3-pounder Q F. 80°3 10 ” 1 min. 
Blenheim ... 9,000 21°6 2 9°2in, 22-ton 10,910 2 rounds in 3 min. 
10 Gin. Q.F. 3,356 16 si 3 min, 
16 3-pounder Q F, 80°3 10 a 1 min. 
Powerful and Terrible ... | 14,200 22°0 2 9°2in, 22-ton 10,910 2 roundsin 3 min. 
- — Q QF 3,356 16 * 3 min. 
2-pounder ° 423 ; 
| 12 3-pounder Q'F. 303 |f 10 oo» 1 min 
Victory in 1805... 2,162 a= = — - 36 cwt. 489°6 | 
24-pounders 417°2 
32 12-pounders 275°1 Taken at an average of 
8 12-pounders (short) 182°1 2 rounds in 3 min, 
2 68-pr. carronades 699°8 
2 32-pr, carronades 426°4 
Elswick cruiser Buenos 
Aires ... | 4,500 | 22°9 2 8in, (45 cal.) Q F. 10,300 4 por min. 
4 Gin. (45 cal.) Q F. 4,688 *6 per min. 
j 6 4°7in. (45 cal.) Q F. 2,061 8 por min. 
12 3-pounder Q F. 91°7 10 per min. 
| 
Rarik ... | 10,928 180 | 48n. 4943 2 in 3 min,+ 
| 16 6in. 2,682 1 per min. 
| | - — Q.F. 2,061 6 per min, 
small pieces 423 : 
| taken as 10 12-pounder 80°3 t 10 per min. 
| | 8 3-pounder 
} 
| | 
Rozsia ... | 12,180 20°0 | 4 Sin, 4,943 2 io 3 min. + 
} | 16 Gin. Q.F. 3,356 16 in 3 min, 
| | - on QF. 2,061 6 in 1 min. 
| | smaller Q.F. 423 1 : P 
| taken as 20 12-pounder 80°3 If 10 in 1 min. 
| 16 3-pounder 


* This gan has an improved breech action, giving higher speed than formor patterns, 


The Powerful and Terrible, now building, have quick-fire | ditions to be attended to. 
broadsides, but in such modest numbers that their entire 
power of fire per minute is hardly greater than that 








fire is not everything. 


Coal capacity and protec 
ade to be considered. ‘These are, we think, the main ele- 


| strange anomaly. We may say at once that we attribute 
| it mainly to the fact that the great development of quick- 
| fire gun power at Elswick has upset the balance of con- 


| fotalenergy of 

fire of each 

class of gun 
per min, 


Let us consider the effects of actual shields. 


us take it first. We can 
easily see that for a 
cruiser to go to remote 
parts of the globe with. 
out coaling, great capac- 
ity is needed. England 
undoubtedly requires 
some such vessels. We 
cannot help, however, 
thinking, that with the 
possession of our well. 
placed coaling staticns, 
it might answer to 
have also some ships 
whose sphere of action 
might be limited, if we 
can thereby obtain such 
increase of fighting power 
in proportion to displace- 
ment as is seen in the 
Elswick design. Surely 
we handicap ourselves 
terribly if we insist on 
every cruiser being con. 
structed to perform a feat 
which few may be called 
upon to execute. 

Powers of defence are 
complicated, and, as we 
said already, it requires 
details which we do not 
possess to deal with them 
fully. For example, the 
weakness of a ship's 
bottom may threaten the 
safety of her boilers if 
in too close proximity. 
Then metal traverses 
may be employed to 
separate the guns, and 
even the increased space 
between guns due to in- 
creased size in the ship 
causes men to suffer less 
than if crowded together. 
The bulkheads of ships 
and the number of rounds 
of ammunition carried, 
further affect the question. 
Suppose, for 


example, that the Powerful carries 4in. or 5in. shields in 
front of her gun positions, and that her supply of ammuni- 


Table showing Armaments of Ships, Estimates, Rates of Fure, and other Elements embodied in Diagrams A and B, 
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We have already said that | tion from magazine to gun is completely protecte 
stion | that her coal is utilised to the full, while, on theother 
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+ English energies and rates of fire are used in default of the Russian ones. 
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the Esmeralda is totally deficient in protection beyond the 
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horizontal deck over her vitals; then we admit that the 
Powerful’s fire would tell very much more than that of 
her adversary, whose common shell would be to a great 
extent kept out. It appears, however, that we cannot so 
dispose of the question. The Esmeralda carries shields 
on her actual guns, has protection for her ammunition, 
and utilises her coals; moreover, the advantage in the 
protection of the Powerful is very much more indefinite 
and is qualified now that cordite charges are used. In 
short, we greatly hope that some change will be made 
in the armament of the Powerful and Terrible in recog- 
nition of the growing power of quick gun fire. 

We are not now condemning designs which might have 
borne criticism until recently; on the other hand, we 
have the highest opinion of our constructors; we are 
rather urging that the balance of advantages has now been 
so far upset as to call for reconsideration. It may doubt- 
less be urged that by suggesting alterations we are in 
danger of causing ourselves to reproduce the mistakes in 
the French navy—mistakes which we have strongly depre- 
cated—which have called for several ships to be pulled to 
pieces and to have their eo works cut down, in order to 
secure the reasonable stability which had been sacrificed 
by the ambition to furnish ships with impossible powers. 
Something, however, could surely be done. By the mere 
substitution of two 8in. quick-fire guns for the two 9°2in. 
ordinary guns, something would be gained ; that is to say, 
an increase of 63,285 foot-tons energy per minute, giving an 
increase in the area shown by the dotted line. We do 
not disguise the fact however, that we do not think this 
enough. The vessel would still be far behind the Rossia 
and the Esmeralda. The Rossia, while she has less speed, 
carries side armour, and the Esmeralda has only 7300 
tons displacement. Surely an advantage of 6900 tons 
should be enough to make it possible to provide for coals 
and a considerable increase in protection, and still have 
fire at least equal to that of the smaller ship. Our con- 
structors can claim that they have produced in the Royal 
Sovereign and Majestic classes a type of heavily armoured 
warship which has been copied by almost all foreign 
Powers. With six or seven thousand tons extra displace- 
ment, can they not enable our cruisers to hold their own 
as to fire, while giving them the desired coaland protection ? 

We feel sure that it can only be a question of time for 
this difliculty which has come up to be disposed of. In 
the meanwhile the success of Elswick in bringing 
out cruisers with great powers of offence must be 
admitted to be unprecedented. It, however, is not to be 
wondered at, being simply the masterly application of the 
powers of their own quick-fire guns to the production 
of fighting machines of startling character. How 
startling may be seen in the fact that the Esmeralda’s guns 
perform work equivalent to that of lifting the entire ship 
nearly 68ft. per minute. 

In conclusion, we would call attention to a diagram 
showing the power of ships for ‘‘belt attack.” It is 
intended to show at a glance how ships stand in 
relation to each other. As explaned on the diagram, 
the concentric rings are supposed to be described 
at distances of 500 yards apart, and represent ranges 
of 500, 1000, 1500 yards, &. The number of pieces 
is shown by giving to each gun a sector of 10 deg. The 
heavy guns’ sectors are brought round next one battery of 
broadside guns to represent the fire the ship can deliver 
against one enemy. Thus it may be seen at a glance how 
much more powerful is the fire of the Magnificent and 
Majestic with six 6in. quick-fire guns and four 46-ton 
12in. wire guns, than the Royal Sovereign with five 
quick-fire guns and four 67-ton guns. The shaded sections 
show the thickness of wrought iron that the guns of each 
ship would perforate at each range, the depth of the 
shadow giving a very rough idea, the actual figures 
being, however, entered at each range. For example, the 
Royal Sovereign’s armour being 18in. compound, 
equivalent to 224in. wrought iron, two such vessels could 
pierce each other’s belts at any fighting range with their 
principal guns, but at no range with their broadside guns. 
Hence it follows that these heavy guns should carry a 
much larger proportion of armour-piercing projectiles, 
and less common shell than the lighter ones. It may 
be seen that the offensive power of the heavy guns is 
far beyond the resisting power of the belt, especially in 
the Majestic class. The belt, however, would probably 
be struck obliquely, and its power to beat the projectile 
exerted to great advantage. Armour of even moderate 
thickness, under almost all circumstances, let it be again 
repeats possesses the great advantage of keeping out 
shells, 

How well our heavily clad line-of-battle ships would 
bear a concentrated shell fire itisdifficult to say positively ; 
80 far as the evidence obtainable from the battle of Yalu 
goes, however, it may be concluded that they would 
remain substantially fit for service after being subject 
to a considerable amount of quick-fire. No doubt 
the unarmoured parts would beriddled. We can hardly 
conceive of many men being left alive at the 12-pounders 
particularly, especially those near the conning-tower, 
where quick-fire would be concentrated; but the 
armoured parts of the ship would require serious belt 
attack to damage them, and the vessel would probably 
dispose of cruisers in virtue of the fact that she would 
silence their guns while her own main armament remained 
intact. Our present concern then is not with line-of- 
battle ships, but with cruisers. These we regard as re- 
quiring the most serious attention. Above all, we trust 
that the Powerful and Terrible will be found capable of 
such modification as to be able to “live up to” the names 
given to them, which, under present circumstances, they 
hardly appear to deserve. 








INSURANCE AND ACTUARIAL SociETY oF GLAsGow,—The com- 
mittee have pleasure in —— the arrangements with 
Mr. T, Crichton Fulton, A, Inst, E.E., are now complete, and 
that the first lecture on ‘‘ Present-Day Applications of Electricity, 
with Special Reference to Fire Risk,” will be given on Thursday 
evening, the 28th inst., in the Lecture Theatre of the Institution 
of Engineers and Shipbuilders, 207, Bath-street, Glasgow, at 
eight o'clock, 





THE RUSSIAN ARMOURED CRUISER RURIK. 


TurovuGH the courtesy of Admiral Kalogueras, and the 
captain and officers of the Russian war vessel Rurik, we 
had an opportunity last week of thoroughly overhauling 
this magnificent cruiser, as she lay alongside of the 
railway jetty in Portsmouth Dockyard. We would 
remark, in parenthesis, that this is the first time for a 
period of twenty-five years that Russian warships have 
occupied a position within the limits of the dockyard. 

The immense proportions of the Russian cruiser, the 
largest afloat of any navy in the world, including our 
own, were apparent as we approached the dockyard 
gates ; her length over all of 430ft. obliging her to project 
considerably beyond the jetty, and her high freeboard 
and towering masts reminding one of the earlier battle- 
ships of the Minotaur type when heavily masted for 
cruising under sail, as they were at first. But all 
resemblance to the earlier types of warship ceased to be 
observed on boarding the vessel. All the armament, except- 
ing the four heaviest guns, was of the most recent quick- 
firing pattern ; much of the machinery was actuated by 
electric motors, andthe ammunition hoists and mountings 
are of the latest description. 

The Rurik is a belted cruiser of 10,923 tons displace- 
ment, and 13,250 indicated horse-power. The engines 
are of the ordinary vertical triple-expansion type, and of 
Russian make, and capable of being worked up to a much 
higher power than that now applied. But the boiler 
power is weak, and the large double-ended boilers are un- 
satisfactory in their working ; hence, although an extreme 
speed of 19} knots has been obtained under forced 
draught, the estimated sea speed of 18°5 knots with 
natural draught cannot be maintained. The total coal 
capacity of the ship is 2400 tons, a very large proportion 
of this being carried in bunkers along the sides of the 
lower deck, at the top of the armoured belt. The shoots 
for passing coal from these bunkers into the stokeholds 
are very easily and rapidly worked. The full complement 
of coal will enable the Rurik to steam for thirty-five diys 
at 10 knots per hour, or from Cronstadt to Vladivostock, 
without stopping. 

The principal dimensions of the ship are :—Length 
between perpendiculars, 396ft. 6in.; over all, 430ft.; 
beam, 67ft.; draught, 26ft.; she is very square in the 
bilge; her coefficient of fineness below the water-line being 
‘55 of the solid rectangle curtained by length, beam, and 
draught. Her great length enables the lines fore and aft 
to be cut away sufficiently to give her the required speed. 
This feature is very apparent on descending to the cap- 
stan spindles in the fore peak, where the fineness of the 
lines is very remarkable. They remind one of the exquisite 
contour of the Eclipse forward. 

Protection is afforded by an armour belt, 10in. in thick- 
ness, of composite steel and iron, extending over two- 
thirds of the entire length at the water line, or about 300ft. 
This is reinforced above by the side coal bunkers of the 
lower deck, which, when full, would present considerable 
resistance to the penetration of projectiles. An armoured 
steel deck, 24in. in thickness, extends from stem to stern, 
all the machinery and boiler space openings having hinged 
steel coamings of the same material and thickness, which 
can be closed down for action, or secured in their upright 
position as required. There are also armoured bulkheads 
at either end of the principal battery upon the main deck, 
to prevent a raking fire sweeping through it, but no side 
protection of any description has been afforded to this 
battery, which is the main offensive feature of the vessel. 
Here is a serious blot in the design of the Rurik, which 
would place her at the mercy of ships that were more 
effectually protected at their gun positions. 

The armament of the Russian cruiser is of the most 
formidable character. It consists of four 8in. steel 
breech-loading guns of native manufacture, on a modified 
Krupp system, all in sponsons upon the upper deck, 
with revolving shields of fair size. Thus two can be 
trained in almost any position forward and two aft. As 
she has not a flush deck, however, the raised forecastle 
portion interferes somewhat with their arc of training. 
In the principal battery on the main deck are sixteen 
15 cm.—6in.—quick-firing guns upon the Canet system, 
upon centre pivot mountings, with recoil cylinders and 
running out springs, as in our own between deck heavy 
quick firing guns. But the mountings are very inferior, 
the arrangements for housing the guns inboard being 
clumsy and complicated, and the whole system wanting 
in compactness. The engagement of the breech screws 
is strikingly inferior to that of the Elswick 6in. quick- 
firers, and the guns themselves are unnecessarily bulky 
at the breech end. The 8in. heavy guns may be worked 
with ease by a skilful gun’s crew, but the modified 
Krupp system did not by any means excite our admi- 
ration. As a matter of fact, the three men who exhibited 
its movements to us succeeded in jamming the wedge at 
the very first onset! On either beam on the upper deck 
are also three 4°8in. quick-firing guns upon the Canet 
system, having good-sized steel shields, the centre gun on 
each side being on a sponsoned position. There are 
eighteen smaller—Hotchkiss—quick-firers and machine 
guns, principally upon the forecastle and upper decks. 
The guns of the great battery alluded to between decks 
are, a8 before mentioned, without shields or protection of 
any kind, not even splinter screens being provided. 
Possibly the idea may be held that temporary casemates 
may be formed during action by hanging rope mantlets 
round each position. The value of such a device was, 
however, fully exploded by the result of the experi- 
ments on board the Resistance. Hence the employ- 
ment in our most recent ships of 2in. steel casemates, 
with Gin. faces, between decks, an arrangement of 
Sir William White’s, which cannot be too highly com- 
mended. The Rurik has four torpedo tubes, one for- 
ward, one aft, and one on either beam, a little forward. 
A ready service of torpedoes is kept close to the tubes, 
even in the case of that which is aft, at the end of the 
ward-room officers’ meas. It gives a very warlike appear- 
ance to that establishment. The propellers of the tor- 





pedoes are covered with a thin perforated copper shield, 
somewhat like the strainer on the suction hose of a fire- 
engine. This protects the blades of the screw from any 
accidental blow. 

The position of the conning tower is very curious, 
being just in front of the forward smoke-stack, and a 
long way aft of the foremast. When the vessel is under 
forced draught we should say that its interior must be like 
that of an oven. But it is high up and in a most command- 
ing position, and the absence of its great weight from the 
narrow forward end of the vessel should give increased 
springiness to her in a sea-way. The ammunition hoists 
open out of an erection on deck, and although perfect in 
their working for the supply of ammunition, would be 
destroyed in no time from the tops of an enemy’s ship, 
as they have no armoured shelter of any description. The 
masts are fitted for sail power of a very extensive 
character. It is, however, doubtful whether so heavy 
and inert a ship would be greatly influenced by any sail 
power which could be employed. The Rurik is pro- 
nounced to be a steady and comfortable ship at sea. So 
little is the vibration, even when proceeding at full speed, 
that in the ward-room upon the lower deck it is not felt. 
She is said, even in heavy weather, not to roll to 
an angle of heel of more than 15 deg. from the ver- 
tical on either side. This was the report on board. 
The accommodation for the officers is very fine indeed. 
In fact, sumptuous. Tables, armchairs, book-cases, presses, 
pianos, and fittings were of the most elaborate description 
—one wondered what they would look like after a 10in. 
shell had exploded in the midst of so much woodwork and 
inflammable material. 

Finally, the courtesy of the admiral, captain, and 
officers could not be excelled. Every hole and corner of 
the ship and of her contents was shown us with the utmost 
willingness, and a most enjoyable time was spent on 
board, to which the kind hospitality of the Russian 
officers contributed largely. 








BESSEMER STEEL PRODUCTION IN ENGLAND. 


ENGINEERS and steel makers the kingdom over will be 
greatly interested in the character of the returns just issued 
by the British Iron Trade Association showing the make of 
Bessemer steel in this country for the first half of the current 
year. The statistics show that the make of Bessemer ingots 
was 801,860 tons agains’ 810,392 tons in the first half of last 
year, 781,712 tons in the first half of 1893, and 649,816 tons 
in the first half of 1892, Thus, while on last year there was 
a fail of some 8500 tons, there has been an increase on two 
years ago of 20,000 tons, and on three years back of over 
150,000 tons. South Wales still heads the list of producers, the 
make of the works in this part of the country for the opening six 
monthsof this yearhaving been 192,000 against 174,000 tons in 
Cleveland, 162,700 tonsin Cumberland, and 159,000 at Sheffield. 
These returns, though, as we have shown, &n improvement on 
two and three years ago, are still very far short of what 
they should be, especially when it is borne in mind that in the 
completed year of 1889, our production of ingots was over 
2,140,000 tons, and prior to that we have attained even larger 
figures. The present production is, it will be noted, at the 
rate of 1,603,720 tons for the completed year. Nor can 
it be said, even considering the great proportions which the 
shipbuilding industry has assumed, that the large business 
which is done on the Clyde and in the North of England in 
ship plates has compensated British steel masters for the 
exceedingly severe manner in which our trade in rails has of 
late years fallen off. But the figures before us do not, of 
course, refer to ship plate production. Itis the declinein the 
steel rail trade which mainly accounts for the unsatisfactory 
Bessemer ingot production that is now going on. For the 
half year under review, the make of rails was only, 312,000 
tons—a figure which is a mere trifle compared with the period 
when the rail trade was in its prosperity, and before America, 
Belgium, Germany, end other Continental States took to 
manufacturing for themselves. There is one feature of the 
statistics which is, however, satisfactory. This is the increased 
demand which is shown for miscellaneous descriptions of 
manufactured steel, such as blooms, billets, tin bars, &c., and 
there is every prospect of this department showing yet 
further expansion, 








Tug Unirep States “BatrLesHir INDIANA is to be fitted 
with ten of Lieutenant Fiske’s range indicators for indicating to 
the turrets and other parts of the battery the distances measured 
by the range-finder. 

Exxctric Locomotivges.—A paper on this subject was read by Mr. 
E. Worthington, M.I.M.E , before the members of the Manchester 
Association of Engineers, at their meeting on Saturday. The 
enormous development of electric tramways during the last few 
years had been principally in one direction, viz., by using an over- 
head conductor, with a trolly running upon it, connected to the 
car by a conducting pole. ‘Lhe electric railways constructed by 
European engineers now numbered eighty-one, with a total length 
of about 440 miles, The City and South London Railway was the 
largest of these, using continually about 1200 kilowatts, and the 
Liverpool Overhead used 907 kilowatts. The daily mileage of the 
electric street cars in the States sometimes reached 200 miles, 
That of the Loeds tramway was 110 miles, and the Halle tramway 
in Germany, 71 miles daily. The electric motor service, being less 
costly than a cable, and more efficient than a horse-car service, was 
coming into general use where the traffic was neither very small nor 
extremely large, but was not likely tosupplant the cable for crowded, 
or the steam motor for infrequent traffiz. For town and subarban 
traffic the employment of electricity increased the comfort of pas- 
sengers, with greater spsed and cleanliness, and greatly facili- 
tated the lighting, heating, and ventilation of the carriages, 
whilst there was also a possibility of braking by electricity. In 
conclasion, he said, there was undoubtedly an important future 
before the electric locomotive. The chief direction in which it 
had been successful was in light suburban passonger trafic, super- 
seding not only the horse trams, but also the ordinary railways, 
and the thickly populated counties of Eagland seemed to be a pro- 
mising field for its introduction. For underground service it was 
an assured success, Where water-power was available, or an 
electric supply already in existencs, the operating expenses of 
electric tramways were low. Even without these advantages the 
operating expenses of a frequent but not crowded service wore 
lower than those of horse or steam tramways ; but for express and 
heavy traffic upon our main trank linesit was not likely electricity 
would supersede steam in the near future, The railway companies 
would act wisely in developiag electric fesdiag lines ia thickly 
populated districts, otherwiss new composting electric railways 
might spring up, which would deprive the older companies of mach 
of their local traffic, 
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FITTING MACHINERY IN SCREW STEAMERS. 
No. V. 

Tue actual re-erection of the engine will not be dis- 
cussed here, as this is but a repeat of what has already 
bsen done in the fitting shop, and our attention can now 
be directed to the work of putting the boilers on board. 
Some engineers still adhere to the old practice of 
fitting the cradles under the boilers, after these have 
been placed on board, but now the almost universal 
practice is to have them completed before the launch of 
the vessel. They used to be made of cast iron, but are 
now always made of steel plates and angles. The 
diameter of the boilers, and the intended distances 
between their respective centres, as well as their heights 
above the floors, are supplied to the shipbuilder, who 


then proceeds to build up two or three cradles for each |. 


boiler, according as to whether it is a short or a long 
one. Fig. 62 shows an end view of a pair of cradles, 
Fig. 63 is a side view, and Fig. 64 is a section through the 
centre of one of them. As will be seen, it consists of 
a vertical segmental web-plate, riveted to the tank top 
or floor top by means of a pair of angle irons A A. 








Fig. 62 


The upper edge of each plate is cut to the curvature of 
the boiler shell, and two bent angle irons B B are 
riveted to it. Sometimes these angles are not riveted 
up until the boilers are in place, in order that these may be 
made to support it over their entire lengths. In any case, 
it is a great advantage if these angle irons are actually 
fitted to the boiler shells, which can be done while still 
in the shop—there can then be no mistake about their 
correct curvature; mistakes on this point lead to 
unnecessary and unsatisfactory extra work, such as 
driving numerous wedges between the boilers and their 
cradles, and then providing means for preventing them 
from slipping out. These angle irons B B should never 
be placed near any of the boiler shell seams, as they 
‘ might interfere with some necessary caulking, and if 
any of the longitudinal butt straps should cross them, 
it is best to cut them at this point as well as the web- 
plate, as shown in Fig. 65. The angle irons D D—Fig. 62 
—are fitted in very high cradles to prevent their buck- 
ling, and the side plates at C C are fitted to prevent the 
cradle from oscillating backwards and forwards; but as 
they seriously interfere with the accessibility of the 
bilges under the boilers, and are not very efficient for 
their purpose, gusset plates, as indicated in dotted lines 
—Fig 63—are sometimes fitted. The dotted lines in 
Fig. 62 show a space which is sometimes left open, on 
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account of the kelson, each boiler chair then consisting of 
two parts which are not connected at the centre. The 
clear height at this point above the top of the kelson 
should be sufficient to enable any leaky rivet to be well 
caulked. 

When the cradles are erected in place, the boiler- 
maker will have to go on board and obtain accurate 
measurements. A long straight-edge A B—Fig. 66—is 
placed consecutively against each set of chairs, care being 
taken that the heights h, and h, are equal. The points 
abcdare then marked cff, and the distance apart of 
the two centres of the cradles is found by taking the 
mean value of the distances ac and bd. Several measure- 
ments at various heights can be taken, but the average 
values ought all to agree. The diameters to which the 
upper angles have been bent are easily found as follows. 
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Fig. 63 








Fig. 65 


Square the distance a b, divide by 4 x h, and add h. This 
check is not a superfluous operation ; for many a cradle 
top has been made to the wrong curvature, which was 
not discovered until the boiler was in place. It is also 
very desirable that boiler shells should be well supported, 
as the local stresses which are otherwise set up are said 
to be the cause of some leaky shells; but absolute accu- 
racy is not necessary, as very few boiler shells are quite 
cylindrical, their curvatures varying from one point to 
another sometimes by as much as }in. in the radius, 
which corresponds to about jin. in the height h. 

When these dimensions have been obtained, the boilers 
are placed side by side in the boiler-shop at the correct 
distance apart, and the smoke-box and uptake are built 
up. In some works the connecting plates between the 
several boxes are not fitted until after having been lifted on 
board, but the work can be carried out beforehand with 
the necessary precision. While the boilers are still in 










boiler, the centres being on the other one. The uptakes 
are taken off and the boilers transported to the ship and 
lifted direct into their respective cradles. Jacks will then 
have to be applied to tilt them into their correct positions, 
which are checked with the help of the trammel and the 
above-mentioned marks. The smoke-boxes and uptake 
can now be lowered into position, and as soon as they are 
secured, the funnel is placed over them and bolted down, 
and the vessel can be hauled away from the crane. 

In men-of-war and passenger ships, whose hull 
structures are generally complicated and far advanced 
before the date of launching, it will frequently be found 
impossible to lower 
all the boilers into 
their correct posi- 
tion by means only 
of the crane. In 
such cases they are 
lowered to the most 
convenient point 
on to a cradle 
which rests on & 
pair of _ sliding 
ways, and are then 
dragged to their 
points of final rest. 
; During the follow- 
ing period the necessary chocks and struts or stays are 
fitted around each boiler to prevent it from shifting while 
the vessel rolls. Struts are preferred because they press 
against the boiler, the more tightly the hotter it gets, 
while stays get slack under these conditions. The end 
chocks c—Fig. 66—are secured either to the kelsons or 
tank tops. They are not allowed to butt firmly against 
the boiler on account of its expansion when hot, and as 
they are only occasionally called upon to offer any resist- 
ance to the motion of the boiler, it is a mistake to give 
them a large bearing surface, for theintervening space soon 
gets filled with moist cinders; it would also be impos- 
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not considered safe, it was ultimately found necessary to 
support the fannel on columns resting on the ship's 
floors, provisions being made for the inevitable differences 
of expansion, which were quite considerable. For thig 
reason, too, the funnel is never riveted to the deck 
casing, but is allowed to slide up and down, an angle iron 
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Fig. 68 
being fitted to give it lateral support. Thus, if the height 
from the firebars to this plate were 30ft., the rise of the 
funnel might amount to lfin. Funnels are enclosed in 
a light sheath which sometimes reaches to the very top, 
but in nearly all cases it rises at least a little above 
the covering to deck-house, and is there screened by a 
so-called cravat C, Fig. 67. The cover plate P P of the 
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sible to caulk the end seams where they are thus hidden , 
away without first removing the chocks, and therefore 

they are sometimes bolted instead of being rivetted to the | 
vessel. In order to dispense with these chocks altogether | 
some engineers tie their boilers with diagonal stays, | 
which are secured either to the ship's sides or to the | 
cradles themselves. 
To such as are accustomed to criticise boiler work, | 
and who may sometimes even have to express doubts | 
about the strength of a seam with l}in. rivets packed | 
as close together as possible, it will at first come as a | 
shock of surprise when they notice that in some cases | 
the only supports for the whole smoke-box, uptake, and 
funnel of a single boiler does not exceed a dozen jin. studs, 
with which the former is bolted to the boiler end plate, 
yet that seems to be the general practice for boilers up to 
12ft. in diameter ; for larger ones a few more studs are 
thrown in. A little consideration will, however, soon show 
that as these studs, besides keeping the joint fairly smoke. | 
tight, have only to carry the weight of these light, though | 
bulky structures, the above number isample. When two | 
or more boilers discharge their smoke into one funnel, its 
weight is, of course, increased, but also more widely dis- 
tributed, and it is only in such vessels where three 




































































piven side by side and where the funnel rests 
chiefly on the centre one, that extra supports are required. 
It would be wrong to attach them to the hull, for the 
comparatively large displacements due to changes of 
temperature, would soon pull the structure to pieces. 
Therefore, where such supports are necessary they rest 
on the boilers themselves. In some recent cases where 





position in the shop, trammel lines are scribed on each 








the weight of the funnel was so great that this plan was 





this upper length, or, say, one-fifth from 
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boiler deck-house is, for some unaccountable reason, 
always made flat, but it is this very plate which really 
ought to be curved so as to prevent it from warping into 
most irregular shapes. 
This is due to the local 
heating just around the 
funnel; and as no expan- 
sion is possible, on ac- 
count of the compara- 
tively cool surrounding, 
buckling is bound to take 
place. 

The projecting part of 
the funnel is always 
stayed, but not always 
correctly. From what 
has: already been said 
about expansion, it is 
evident that a funnel 
which reaches  0it. 
below the deck and 50ft. above it, may, when the 
fires are forced, rise another five or six inches. To attach 
the stays to the very top edge is evidently wrong. It may 
be assumed that the lower projecting third of the funne: 
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boilers are 


is adequately secured by the boiler and deck-house, and 
that it is only the upper two-thirds which have to be held 
by the stays, and therefore the most reasonable point of 
attachment will be somewhere near the upper third of 
e top. But 
even now irreparable damage can be done to the uptake 


and funnel if the stays are not slacked back when the 
vessel is steaming; and many a funnel has buckled up 
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its lower extremity before the trial trip was completed. 
(n such occasions, whenever the paint is peeling off the 
funnel, due to too great a heat, it is highest time to look 
after the funnel stays. If there are high-deck erections 
on board, the danger will ba very much reduced by 
having the stays attached to the highest available points, 
and instead of letting them radiate from the centre of 
the funnel, as shown in black lines in plan—Fig. 68— 
they should touch it tangentially, as shown in dotted 
lines. Not only is the angle between the stay and funnel 
thereby reduced, fer the distance A B is nearly twice as 

eat as C D; but there is no tendency to convert the 
cylindrical _shape of the funnel into a polygonal one—as 
shown in Fig. 69—a tendency which the comparatively 
weak funnel shells are unable to resist. 

In order to exemplify some of these remarks, consider 
the case of a 10ft. funnel projecting 50ft. above the deck, 
with stays attached from a point on deck 20ft. away from 
the centre of the funnel to its side, at a height of 15ft., 26ft., 
and 50ft. above the deck—see Fig. 70—then the angles of 
these stays are 45 deg., 30 deg., and 164 deg. Ata tem- 
perature of 1000 deg. Fah. these three points, which are 
supposed to be 45ft., 56ft., and S80ft. above the furnaces, 
will rise about din., 3°7in., and 53in. The expansion of 
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Fig. 72 


Fig. 71 


half the diameter of the funnel—5ft.—amounts to ‘3din., 
which must, of course, be allowed for. Then, taking into 
account the respective angles, it will be found that if the 
stays are tight when the funnel is cold, they will have to 
be slacked back by the following amounts when hot : 
Bottom stay, 1°9in.; second stay, 3°Oin.; upper stay, 
4:9in. The more horizontally these stays can be placed 
the smaller will, of course, be the change of length, and 
for that reason their lower ends ought to be placed as 
high as possible. 

As soon as the funnel has been properly secured and 
sufticient boiler mountings fitted for the purpose of raising 
steam, the fires are lighted, and a special set of men are 
busily engaged in covering the boilers with a pasty mass 
about 2in. thick, which, when dry, acts as a non-conductor 
of heat. Some engineers embed wire garden netting at 
about half the thickness of this coating, and then, perhaps, 
also cover it with sheets of galvanised iron; others go to 
the other extreme, and add no protective coating except 
perhaps two or three hoop irons and a coat or two of 
paint. It is needless to say that such incomplete cover- 
ings soon fall off, and are not worth the money spent on 
them. Silicate cotton and infusorial earth are sometimes 
used pure, but are not so easily applied as the above, and 
do not adhere as well. Cowhair and cork, or any other 
animal or vegetable matter, cannot be used because of 
the high temperature of high-pressure steam. For the 
fame reason wood cleading should not be used. The 
covering of the boilers can be carried out more leisurely 
and with less inconvenience in the boiler shop, either by 
lighting temporary fires, or by blowing steam from the 
shop boiler into them. 

There is, of course, no need to explain the economic 
advantages of boiler lagging, as it is well known that 
every square foot of exposed boiler plate is capable of 
radiating as much heat as would evaporate 1 lb. of 
water per hour, or as much as would add from 20 to 
40 indicated horse-power per boiler. 

The advantage tpl se the uptake and funnels with 
non-conductors is not equally clear, and often quite 
misunderstood in so far as it is supposed to be done only 
for the purpose of keeping the stokeholdcool. Mr. How- 
den in attempting to save as much heat as possible for 
warming his blast, has done excellent service in this field. 
Where there is no forced draught the object ought to be 
to protect the waste gases from cooling in order to work 
with the strongest possible natural draught. The very 
much higher temperatures of the waste gases as compared 
with those of steam would cause an even greater waste of 
heat than that previously mentioned, were it not that 
there is air on both sides of the plate. Experiments on 
the amount of cooling to which waste gases are subjected 
as iw | pass up iron funnels, do not seem to have been 
carried out, but a rough estimate based on other data 
would make it appear that in a steamer’s funnel a drop 
of temperature of from 100 deg. to 300 deg. Fah. may be 
expected, which means a reduction of more than 10 per 
cent. in the available draught ; nor can there be any doubt 
that the addition of an outer casing, particularly if the 
funnel is high but of small diameter, is beneficial, and engi- 
neers are agreed on these points, but the way that boiler- 
makers set about the attainment of this object reveals an 
amount of thoughtlessness which does not do them much 
credit. They evidently start with the true assumption 
that a layer of air is a bad conductor of heat, but they 
forget that this layer of air ought to be stationary, and 


instead of closing the edges of all their bafile and screen | 
plates, as is done in the case of the smoke-box plates of 
boilers fitted with Howden’s draught—see Fig. 71. In this 
case the hollow space is filled, not with air, but with 
non-conducting material—these edges are left open, 
as shown in Fig. 72, the cold air naturally entering 
at the bottom, abstracting heat and discharging itself 
at the top, as shown by the arrows. It is true that these 
plates reduce the radiant heat, which is very oppressive 
for the stokers, but they add very materially to the temper- 
ature of the air in the stokehold; particularly as these 
screen plates are carried right up to the deck-house—see 
Fig. 67. It would seem as if the idea prevailed that the hot 
air between the screen plates will travel upwards from one 
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Fig. 73 


set to another, ultimately escaping from under the cravat 
C, but one glance at the foot of the funnel proper—see 
Fig. 73—is enough to convince anybody that only the very 
smallest percentage of the hot air which leaves the uptake 
screen plates A A will enter into the narrow space round 
the funnel, as indicated by the arrows. What it really 
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is necessary to remember that the bilge pipe strums 
must be accessible, and large trap doors should be placed 
over or nearly over each one. In the stokehold, these are 
preferably placed between the boilers, so that they are 
accessible even when the floor is covered with coals and 
ashes. There ought also to be a sufficient number of 
trap doors to enable the bilges to be efficiently cleaned in 
port, which will obviate much bother at sea, and in the 
engine-room every possible facility should be afforded for 
getting into the bilges at any point for doing repairs at 
sea. Spanners, bolts, and nuts have a most disagreeable 
habit of disappearing below, and one ought to be able to 
get at them again as directly as possible. In order to 
minimise these losses, all openings, such as those of the 
sea valves and cocks, and the crank pits, should be sur- 
rounded by fenders, or at least by angle iron coamings. In 
the stokehold the floor plates are fe, either of chequered 
wrought iron, screwed down on wooden flooring of 
lin. to 1}in. thickness, or they are cast iron plates. In 
the engine-room they may be the same or simply wood, 
or wood covered with sheet lead. Ordinary cheap Swedish 
match lining is frequently used, butits grooves and tongues 
will be found to give much trouble, and to necessitate the 
renewal of part of the floor every time that some inacces- 
sible bilge pipe has to be taken out. 
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Fig. 74 Fig. 76 

The frames on which these plates rest are sometimes 
wood—see Figs. 79, 81—but more generally steel or 
wrought iron, angle irons or T bars. They are sup- 
ported on cast iron columns—see Fig. 74—or wrought 
iron angles opened out at their top and bottom ends— 
see Fig. 75—or simply on bent iron bars, as shown in 














Fig. 80 


does is to escape into the upper part of the boiler space, | Fig. 76, which have slots cut into their tops for the recep- 


making the heat which surrounds the safety valves and | tion of the angle iron bars. 
| are, of course, so arranged that the engine and stokehold 


stop valves almost unbearable. 


The work of fitting gratings, platforms, ladders, and | 
Not | 


floors is one which might be called interminable. 


The heights of these columns 


floors are level, no matter how irregular the ship’s 
floors or tank tops may be. The patterns for the cast 


only is it amongst the first to be taken in hand | iron columns—Fig. 74—have to be fitted on board, each 


—perhaps even before the vessel is launched—but it is 


onein its correct position. The lengths of the angle iron 


also amongst the last to be completed, and its incom- | columns—Fig. 75—are easily altered by heating the lower 
pleteness makes itself felt at every stage of the work. | ends and still further bending ont the split foot. This 
For weeks, and even months, the only way in or out of | system is evidently a cheap one—and looks it. The 
the engine-room is first through the stokehold, then | heights of the frames shown in Fig. 76 are easily altered by 
through a pair of bunker doors, and lastly up one of the | heating the tops and bending them. Angle irons or T 
forward hold ladders, or perhaps through a side hole in| bars are placed on the tops of the stands as shown, and 
the tunnel, under the tunnel, and then up a hold ladder. the floors are laid down over them. 











Fig. 


Much risky climbing is of course indulged in by the men 
in the engine-room, but even that entails a loss of time, 
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In the engine-room the floor plates are carefully butted 
against the bed-plate, andit is becoming a more common 





because assistance is usually required to pass up tools | practice in all works to have projecting or recessed ledges 
and implements. Some of the smaller gratings are of | near to its top edge on 
course fitted to the engines in the shop, but those which | which the plates can rest 
are attached to the ship’s side, and particularly the vari- —see Figs. 77 and 78. 
ous ladders, seem to require far too much time in being | All these plates or wooden 
got ready. When once the centre line of the engine has | floors should be screwed 
been marked off, and when the boiler chairs have been | down from above, not 
placed in position, it ought to be possible to take the | bolted from below. 

exact dimensions, with regard to these points, of the | The present usual sys- 
surrounding ship’s structure, and to design the plat- | tem of butting the rt 
forms, ladders, and floors with sufficient accuracy for | hold floors against the 
fitting on board. This is particularly true with regard to | boilers is most unsatis- 








the floor plates, which could even be temporarily fitted | factory. P—Fig. 80— 
on board before launching, at least if the framework | \ represents the floor; S, 
which supports them is of iron. The utmost that is at part of the boiler shell; 
present done in this direction is to temporarily fit the | f and F, the bottom front 
iron framework, while the marking off of the plates and | of the lowest furnace. 

More towards the sides 


cutting them to size is left tothe last. As a consequence, | 
many bilge pipes, which would otherwise have been pro- | Fig. 78 
tected, are damaged by objects falling on them or weights plates, P P—Fig. 80— 
resting on them. | pass for an inch or two beyond the edge of the 


In arranging the stokehold and engine-room floors, it | shell plate, and a thin triangular screen plate—T T T— 


of the boiler, the floor 
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is placed so as to close up the opening at the side of the 
boiler. An examination of these details of any steamer 
which has been running for a few years will show that 
moist ashes have got into all the numerous crevices 
at C, Fig. 79,and T', Fig 80, that the boiler front plates 
have corroded, and may even have had to be patched, 
and that the rivets of the circumferential front shell 
seams are leaking, and the rivets, being in inaccessible 
positions, have not been looked after, and are causing 
further waste of the shell plates. The plan adopted 
with Howden’s forced draught might well be extended 
to vessels in which only natural draught is used. In 
fact, some vessels have already been fitted with a modified 
arrangement of this sort. A thin iron screen 8 § §, 
Fig. 81, is placed in front of the boiler and about Qin. 
away from it. The bottom of this screen rests on the 
floor plates, and the top is cut out to the exact shape of 
the lower halves of the furnaces. Curved plates C are 
riveted to it as shown, so that the ashes will rake out 
conveniently, These plates are continued along the top 
of the screen TT, and if there are any manholes 
between the furnaces, large holes H are cut into the 
gecreen at these points and closed with light doors. It 
will be seen that there is practically no chance left for 
moist ashes to lodge anywhere near the boiler. 

The gratings and ladders are amongst the last articles 
to be fitted, though, as has already been suggested, much 
time might be saved if there were at least temporary 
means of communication available. The gratings in the 
boiler-room consist almost invariably of round jin. bars 
riveted into flat irons—Fig. 82. Sometimes there bars are 

square, and for 
{ the sake of giving 
a better foothold, 
are canted, but 
even then there 
is no preventive 
against sliding a- 
long the bars. It 
is now frequently 
the case, that for 
reasons of econ- 
omy that these 
gratings are also 
fitted in the engine- 
room; the grease 
which exists there 
makes it exceed- 
ingly difficult for engineers to retain their foothold 
while carrying out repairs at sea, particularly if the vessel 
is rolling about heavily, and cast iron gratings with small 
cross patterns are infinitely to be preferred there, even 
if they do not admit as much light and air as the others. 
But even the wrought iron gratings could be improved 
if the bars from which they are made were rolled with 
roughened or grooved surfaces, as in Figs. 83 and 84. 
As regards the positions of ladders in the stokehold, 

















Fig. 82 














Fig. 83 


they should not be placed too near either the main boiler 
or the donkey boiler, and especially not near either funnel, 
for there they acquire a very high temperature, and it is 
impossible for the men to go up or down unless their hands 
are protected by waste. Another position in which they 
should not be placed is under and close to beams or 
ventilator-bottom ends. It is true engineers and firemen 
soon get accustomed to the particular dangers of their 
ladders, but even they are apt to forget themselves when 
in a hurry, and many a man has been stunned by running 
his head against one of these projections, probably when 
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his services were urgently required. Where there is no 
other alternative, the ladder had better be placed verti- 
cally, even though, when the vessel is rolling heavily, 
one may find oneself occasionally on its under side. In 
some vessels the ladders are made as long as possible, in 
others there are breaks at each platform. These are 
rather an inconvenience than otherwise, at least in the 
stokehold, where handrails are conspicuous by their 
absence, and it is difficult to regain one’s footing on 
each platform before being able to grasp the next 
ladder. In the engine-room the case is somewhat 
different, but even there the break of the ladder from one 
end of the engine-room to the other is sometimes very 
inconvenient. 

The engine-room gratings deserve special consideration 
in each individual case. Here it will only be possible to 
point out some of the more important objects which 
they have to serve. All oil cups, glands, valves, and 
cocks should be easily accessible, as well as the crank- 
shaft and the cylinders. The most frequent troubles 
at sea are undoubtedly hot bearings and troublesome 
glands, and as these must be attended to under the most 
trying conditions, it should be one of the first considera- 
tions to give a good foothold to the men whose duty it 
may be to get between the cranks and slack back the 
bottom-end nuts. Yet we usually find the bed-plate 
girder tops rounded and smoothed, splash plates firmly 
bolted so that the cranks are inaccessible from the front, 
and possibly an irremovable grating 3ft. or 4ft. above 
the main bearing keeps. The conditions which ought to 








exist here are: the best available foothold and convenient 
handrails or other projections, so that a man stationed 
here will be perfectly safe even if the engines should 
suddenly run away. If a grating must be placed low 
down above the journals, it should be a cast iron one, 
which can easily be removed so as to give sufficient 
standing room. This grating, which is a very essential 
one for the repacking of glands, should also afford the 
very best of footholds, and ought, therefore, not to be 
made of smooth round wrought iron bars. It ought to 
be surrounded by a row of double handrails, the lower 
one being available for mounting higher when this is 
necessary. Neither this, nor any other grating or hand- 
rail, should be placed too near any working parts, as a 
hand or foot might accidentally project and get damaged. 
The pump lever gudgeon bearings should be made more 
accessible than is usually the case, particularly in small 
engines, where it is positively dangerous to have to 
climb up at the side of the bilge or feed pumps 
while in motion in order to feel whether any heating has 
taken place. The boiler gauge glass ought also to be 
accessible, and in designing platforms and ladders for 
these parts it should be remembered that on account of 
breakage it may be necessary to have to close the cocks 
while hot steam and water is rushing out, and perhaps 
while the ship is rolling most awkwardly. In fact, 
every platform and ladder ought to be so designed that it 
will be of use even when the vessel heels over to its 
maximum angle—say, 30 deg.; it will then not be neces- 
sary to rig up temporary guide ropes, whenever the 
weather gets bad. A grating which is frequently for- 
gotten is that by which the safety valves and stop valves 
are reached. The boiler top is usually considered sufli- 
cient; but it should be remembered that the trampling 
of feet on the boiler lagging soon damages it, and makes 
it fall off. 








THE CRISIS IN THE SHIPBUILDING TRADE. 





THERE has been no relaxation in the strained relation- 
ship—or rather want of relationship—between masters 
and workmen in this most deplorable dispute since our 
last week’s statement was written. The interval has been 
occupied on the part of the workmen and of their advisers 
and sympathisers, in holding meetings, passing resolu- 
tions, appealing to the general public, denying statements 
as to the state of their society’s funds, and affirming in 
every way possible their determination to bring the 
masters to terms by maintaining their present attitude 
rather than make overtures of peace, either directly or 
through any mediator. On the part of the masters the 
period has been marked by the reticence characteristic of 
them as to their disposition and intentions in the dispute. 
From the few brief official statements which have been 
offered, it has been made quite evident that any action 
taken has been all in the way of strengthening the 
resolve to resist the demands of the Belfast strikers-—to 
which also the Clyde workmen perforce stand committed 
—and to combat the tactics by which these are sought to 
be enforced. 

It appears that the object of the conference of em- 
ployers from Belfast, Clyde, Tyne, Wear, Tees, and 
Barrow which was held at Carlisle on Wednesday of last 
week was a federation, which has long been thought of 
and informally discussed, and the fact of its now being 
carried out is occasioned, more than caused, by the 
present trouble on the Clyde and at Belfast. Indeed, the 
initiative in this matter is said to have been taken by 
North-East Coast of England employers, as they knew 
that their time would come as regards the demands for a 
‘minimum wage,” as soon as the Clyde and the Lagan 
districts got their way. Be that as it may, there is now 
no doubt about a strong federation having been es‘a- 
blished ‘‘ for defensive purposes ’’ between Scotch, Irish, 
and North of England engineer employers. 

The Clyde employers, at a meeting in Glasgow on 
Monday last, confirmed the arrangement made by the 
representative committee at Carlisle, while at Newcastle 
the employers of the North-East Coast did the same thing. 
Each association has appointed a consulting committee 
and, doubtless, a joint executive committee will be 
formed for purposes of administration. 

That the employers of the North-East Coast, though not 
now in dispute with their men, have fallen in with the 
resolve of the employers of the affected districts to make 
common cause against the sectional disputes—having 
usually a widespread general aim—which have hitherto 
characterised the tactics of the workmen’s Society is 
quite natural. The action is analogous to the system of 
the Society itself, which assesses its members all over the 
kingdom to support the strikers in any particular 
district. The federation of Employers’ Associations is the 
logical consequence of the amalgamation of the Societies 
of Engineers, and simply amounts to one great trade union 
being formed to meet the tactics of another. The step is, 
of course, a thing apart from the merits of the present 
demands of the workmen, and has to do with the manner 
of conducting disputes more than with the matter in 
dispute at any time. The workmen have freely alleged 
that the object of the federation is to ‘‘smash”’ their 
Union ; but this is both erroneous and ungenerous. There 
are few employers who do not desire to see the Union 
strong, if it be only well and rationally managed. In 
the strength of union on both sides is the best guarantee 
of peace, or of peaceful negotiations in any difference, in 
the future. As in general national! relationship, so in the 
world of industry, the best security for peace is absolute 
preparedness for war. 

Whether the establishment of this federation of em- 
ployers, ‘for defensive purposes,” will be farther 
used against the men in a coercive way by extending 
the scope of the lock-out to North-east Coast works is 
doubtful, to say the least. The consequences of such an 
extreme step are much too far-reaching and immediately 
disastrous for employers seriously to contemplate taking 
it. The general public, however, and large bodies of the 
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workmen, both on the Clyde and the North-east Coast, are . 


quite apprehensive of its being resorted to. It has 
certainly never been officially threatened ; but the secree 
preserved on the employers’ side is calculated to me 
rather than to allay the suspicions of the opposite side 
The possibility of its occurring has been faced by the 
workmen's executive, and there can be no doubt, if such 
a step be taken, it will be charged with immense posgi. 
bilities as to the rallying of trades unions generally to the 
support of the branch thus jeopardised. 

The failure of Sir James Bell, Lord Provost of Glasgow 
and of Sir Donald Currie to mediate between the dis. 
putants has not discouraged these gentlemen altogether 
and their continued interest in the matter, though not 
made openly evident, is not unlikely to being about some 
scheme of Government or other influential intervention 
which may lead to conference and conciliation. The 
latest accounts say that the workmen’s leaders do not 
show such an uncompromising attitude as they did when 
Sir James Bell attempted to bring about a meeting between 
the two parties, while as regards the employers they are 
credited with being quite willing to confer with the 
workmen again if they come forward in anything like a 
reasonable spirit. Negotiations are said to be in progrerg 
with the object of again bringing the representatives of 
the masters and men together in conference, and whether 
or not the wish to see the trouble ended may be “ father 
to the thought,” it seems safe to assume that the negotia. 
tions spoken of will at least result in a conference, and 
there is a growing impression that the conference will 
result successfully. While too much has been made of 
the cessation of shipyard work already brought about 
through the engineers’ strike and lock-out, and of the 
orders diverted out of the country in consequence, a speedy 
settlement of the dispute is most necessary in the interest 
of every industry in any way dependent on engineering, 








LOCOMOTIVE CARRIAGES ON ROADS, 





At the Society of Arte last evening, Mr. H. H, Cunynghame, 
Assistant Under-Secretary at the Home Office, read a paper on 
‘* Locomotive Carriages for Common Roads.” The chair was taken 
by Sir Frederick Bramwell, 

Mr. Canynghame, in the course of his paper, reviewed at great 
length the history of the subject. After reviewing the various 
motors—petroleum, naphtha, steam, electricity, and others—Mr, 
Cunynghame made an estimate of the cost of purchasing the 
various road carriages now before the public, 

Io the course of a discussion which followed, the Chairman caid 
that common road locomotion, which had advanced up to 1840, had 
been going back ever since, because those who built the vehicles 
were very good engineers, but extremely bad carriage builders, 
caring more for their engines than for any consideration with 
regard to horses, who, however, would soon have got accustomed to 
the sight of the engines. If the subject had been pursued by the 
inventors and carriage builders instead of by purely mechanical 
engineers, he believed they would not have had to complain of the 
two Acts of Parliament which had done so much to retard 
progress, He described at length the carriages of Jiancock and 
the remarkable steam boilers which he, Gurney, and Dance had 
used, 

Mr. Shaw-Lefevre said he had ridden on one of the horseless 
machines in the streets of Paris, and he believed that what could 
be done in France could be done in England. Looking to what 
had been achieved in America and France, he thought it perfectly 
monstrous that our carriage builders should be hampered by 
obsolete Acts, and that was why he introduced his Tramways 
Bills in the last Parliament. He suggested that a deputation 
should be appointed to wait on his successor at the Local Govern- 
ment Board to ask him to reintroduce those Bille, 

Sir David Salomens said it was absurd to try and keep there 
mechanical carriages off the road, under what had been properly 
described as obsolete Acts of Parliament. 

Mr. Hiram Maxim and other gentlemen also spoke, and the dis- 
cussion was adjourned; Mr, Maxim referring in particular to 
the results obtained by means of light steam boilers and engints 
which he had designed for s%-ial machines. In his inimitable 
way he related various incidents in the coarse of his experiments 
on light steam machinery, 


On Tharsday evening, the 2lst instant, Mr. J. A. Knight, 
Barfield, Farnham, gave a lecture at the Camera Club, London, cn 
‘* Mechanical Carriages,” the subject being illustrated with lantern 
slides, Sir D. Salomons, Bart., presiding. There was a gocd 
attendance, and an interesting discussion followed the lecture. 
Mr, Knight is well known in connection with the oil engine in- 
vented by him, and he has made a tricycle worked by a berz)line 
engine which we illustrated recently, 





A series of four articles on ‘' Motor Carriages: the Vehicles cf 
the Future,” has been published during this month by the .Vew- 
castle Daily Chronicle. They have been written by one ‘‘ Vaga- 
bond,” but, notwithstanding, they are very useful, and from the 
general, though not the detail, point of view, they leave little to 
be said on the ground they cover. The first article is on “ Steam 
Road Cars in the Early Thirties ;’ the second is on ‘Steam asr- 
riages of Half a Century Ago and Loes;’ the third on “ Petrc- 
leum, Gasoline, and other Motors ;’ and the fourth is ‘‘ Closing 
Considerations,” and refers to THE ENGINEER competition and the 
laws at present affecting the use of road carriages, 





‘' As stated some days ago in the Chronicle, a memorial has been 
drawn up by THE ENGINEER for presentation to Mr. Chaplin, the 
President of the Local Government Board, and is now being exten- 
sively signed in all parts of the country, drawing attention to the 
recent development of motor carriages, and to the fact tbat the 
Locomotives Act at present in force contains such forbidding 
restrictions es to prohibit entirely what promises to be a new and 
most successful branch of industry, leading to the employment of 
many thousands of skilled workmen, and tending to facilitate 
communication in country places at present to a very considerable 
extent cut off from the world by the lack of adequate facilities. 
Many very influential persons are interesting themselves in this 
movement, and it is felt that there are not a few in this city and 
neighbourhood who are in its favour. Therefore forms for signa- 
tures to be appended to the proposed memorial have been placed 
in the Art Gallery and at the Chronicle Office, Newcastle.”— 
Newcastle Daily Chronicle, 








Execrric LIGHTING’ or TRAINS.—The new system of electric 
lighting of railway carriages which has been adopted by the 
London, Tilbury, and Southend Railway was shown to a large 
number of engineers and experts on Wednesday in a very pleasant 
run from Fenchurch Station to Grays and back again. The system, 
which is the invention of Mr, Gill, has been carried out by Messrs. 
Stone and Co., of Deptford. Each carriage has its own dynamo 
attached beneath it, and is driven by pulley and belt off the axle, 
and the current from it is sent into a battery of secondary cells, 
weighing about 3 cwt. There are several ingenious details which 
surmount the difficulties hitherto met with in thie method of 
lighting. 
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RAILWAY MATTERS. 


Ix appears that “ Pofting Billy " is to be removed from 
he end cf tke High Level Bridge into the Central Station, It 
the be remembered, the Neweastle Daily Chronicle remarks, that 
or old engine was presented to the city «f Newcastle, and the 
: tter bas certainly neglected its charge. It may be hoped that 
the locomotive may be painted and made a little more ornate 
before it is brought under cover. 


Tux North Staffordehire Chamber of Commerce have 
determined to proceed befcre the Railway Commieeioners for a 
reduction of certain freight charges on the North Staffordshire 
Railway. The Railway Ccmpany have chosen the arbitiament of 
the Ccmmissioners rather than an appeal to the Board of Trade, 
and the Chamber have resolved to state @ case so soon as the 
requisite funds are subscribed by the district manufacturers, 


Wiw1am Craces, who claimed to be the oldest engine 
driver in the world, died at Darlington on Sunday night. Craggs, 
who was 74 years old, had been 60 years on the railway, and 
commenced as driver of No. 1, the first locomotive on the Stockton 
and Darlingtcn Railway in 1840, _He appeared as driver of this 
engine at the Railway Jubilee in 1875, Craggs had been in 
receipt of a pension from the North-Eastern Company for eome 


yeare, 

Tur extension of time granted by the Board of Trade 
for the use of steam on the lines of the South Steffordshire Tram- 
way Company will expire cn December 31st, and as no definite 
scheme has yet been made public for any new mode cf working, 
there is considerable anxiety in tho district lest the traffic should 
ecme toa stand. Itis rumoured that an cffer has been made by 
a syndicate to take over the Jines and work them on the cable 
system, but it is hardly likely the report is correct. 


In consequence of the rulings of the Commissioners of 
the District of Columbia work was begun at the end of September 
in removing the conducting wires and the poles supporting the 
span wires of the overhead trolley line of the Eckington and 
Soldiers’ Home Railway, in New York Avenue, Washington, D.C., 
between Seventh-street and the boundary. Horsecars were put 
on the route, and will be operated until some other improved 
system is ado ted. The Washington Star states that this is the 
last of the chicsttenable system, and that the company is con- 
sidering the installation of the conduit system. 


A GENERAL Classification of the September accidents in 
the United States shows :— 


Colli- Derail- Other 

sions. ments. accid’ts. Total. pe. 
Defectsofrond.. «2 »« « © « Be GO. &.. 88 
Defects of equipment .. .. 12 .. 18 .. 2 .. 27 .. 25 
Negligence in operating .. 17 .. 10 .. 2 .. 2 .. 2 
Unforeseen obstructions .. 0 .. 16 .. 0 .. 16 .. 14 
URORIIOUEE cc ay oe ee SR MH OK HR e SI 
Total .. 50 .. 54 4 .. 108 - 100 


Procress is being made with the new system of indi- 
cating the names of stations on the District Railway, described in 
theee columns a short time since. There are three trains now 
properly fitted with the indicator mechaniem and actually at work 
upon the railway, upon which, of course, the necessary cams have 
been laid down. These indicators are supposed to tell the names 
of the next stations, but their real object seems to be to give the 
address of insurance and other companies, although it is possible 
to find the names of the stations among the larger letters of the 
advertisements, If the company would put one of its route maps 
in each compartment, they would do a eervice, 


Tue International Sleeping Car and European Express 
Trains Company, 14, Cockspur-street, S.W., announces the organi- 
sation of a new weekly service de /uxe from London, vid Ostend and 
Vienna, to Trieste for Alexandria, The train will be composed 
exclusively of sleeping and dining cars and through baggage vans, 
and will ran through from Ostend to Trieste without change. At 
that port it will connect with one of the large and well-appointed 
steamers of the Austrian-I.!oyd Company. The servics will leave 
London every Sunday at 10 a.m., Trieste every Tuesday, and will 
arrive at Alexandria every Saturday at 4 p.m. Oa the return 
journey the steamer will leave Alexandria every Saturday at 9 a.m. 
The train de lve will leave Trieste every Wednesday on arrival of 
the steamer, and will arrive in Ostend and London every Friday. 
The first departure from London will be on Sunday, December Ist, 
and from Alexandria on Saturday, November 30th. 


A REMARKABLE achievement in rapid bridge-building 
was accomplished on the Great Eastern Railway at Ely on Sunday, 
when an old timber pile bridge, with cast iron girders, and three 
spans over the river Ouse, was removed, and a new bridge of 
wrought iron girders, with a single span, resting on brick abut- 
ments, was fixed in its place, as the result of eleven hours’ actual 
work, but with only four hours’ actual interruption of traffic. It 
had been hoped to get through the operation even quicker than 
this, and to allow of every train, whether passenger or goods, 
running as usual ; but the bridge-builders of 1845 had evidently 
intended that their work should stand for all time, and the getting 
away of the girders of the old down line, when those of the up 
line had been removed, gave infinite trouble, while there were no 
longer any rails from which the steam cranes could work, and 
these cranes could do but little from the banks, owing to the very 
acute angle at which the river runs ander the railway. We 
reserve a full report until next week. 


In concluding a Board of Trade report on a collision 
which occurred on the 5th October, at Park Junction, Newport, on 
the Great Western Railway, when a passenger train from Newport 
to Nantyglo was running between Gaer Junction and Park 
Junction it came into collision with the tail end of an empty coal 
train, the inspector says the accident was due to a blunder of 
the signalman, and that it shows that the ‘‘ blocksystem, admittedly, 
does not entirely eliminate mistakes due to human fallibility, but 
such an occurrence as this is very rare, By the adoption of one 
of several automatic arrangements now in partial use on many 
railways, the block instruments can be so controlled, electrically, 
as to make it impossible for a signalman to give ‘line clear’ 
whilst the section is occupied by a train, and it is deserving of 
serious consideration fe it would not be expedient to protect 
Park Junction in this manner. The arrangements referred to have 
long since passed out of their experimental stage, and the inspect- 
ing officers of the Board of Trade have frequently drawn attention 
to the necessity for applying them, at least, to the busy sections of 
all railways,” 


AccorpinG to Reuter, the Convention between Italy 
and Switzerland for the construction of the Simplon Tunnel has 
been signed, and contains twenty-six articles, The programme 
of the works to be followed is that already approved by the Jura- 
Simplon Company, the Swiss Federal Council, and the Italian 
Government, Italy undertakes to construct approach lines from 
Domo d’Ossala to Isella, a distance of ten and a-half miles, The 
Italian Government does not itself grant any subvention, but will 
use its influence to induce the provinces and towns of Northern 
ltaly interested in the scheme to provide a sum of four million 
france, Italy will, however, grant for ninety-nine years an 
annuity of three thousand francs per kilometre for the portion of 
the line in Italian territory between Domodossola and the tun- 
nel, a ti of 22 kilometres, which is calculated as equivalent 
- & capital sum of one million five hundred thousand francs. 
eemland will have to provide a subvention of fifteen million 
Coun of which four and a-half millions will be found by the 

onfederation, and ten and a-half millions by the cantons and 
towns interested, 








NOTES AND MEMORANDA. 


At the great salt deposits of New Iberia, La, the 
company desired to ascertain the depth of the mass of rcck salt, 
and sank a boring for the purpose. The drill penetrated through 
600ft. of solid salt, the cores furnishing the evidence, 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
19°0 per 1000 cf their aggregate population, which is estimated 
at 10,591,530 persons in the middle of this year. Brighton and 
Croydon were lowest with 12°6 and 13°2, and Liverpool highest 
with 27°2, 

In a recent paper on the estimation of argon, M. Th. 
Sch’3ing, jun., discusses the errors inherent in the method lately 
described by him, and gives results of the estimation of argon in 
air taken at different times and from differentplaces. The amount 
found is constant at 0°934 per cent. Gases from soil show some 
variations in the amount of contained argon, possibly due to the 
solubility of this gas, 


At a recent meeting of the Académie des Sciences, M. 
Winter, clinical assistant to Professor Hayem, announced, says the 
Globe, that the freezing point cf water is lowered by the admixture 
of a mere trace of milk or lymph, and the fact provides a test for 
the purity of milk or lymph. If these are abnormal, either from 
disease or adulteration, their freezing point when they are diluted 
with water is not the same as when they are pure, 


PROFESSOR ONNES recently gave an account to the 
Amsterdam Academy of Sciences of experiments, made partly at 
Strasburg and partly at Leyden, on the propagation of electrical 
waves in water, The result was:—(1) There is no dispersion for 
waves of the oscillation frequency of 27 to 97 millions per second ; 
(2) the refractive index for waves of which there are 100 millions 
a second, is equal to the square root of the specific inductive 
canacity as measured by the statical method. 


In London 2596 births and 1488 deaths were registered. 
Allowing for increase of population, the births were 40 and the 
deaths 210 below the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1000 from all 
causes, which had been 21°2, 21°2, and 17°9 in the preceding 
three weeks, further fell last week to 17°7._ During the four weeks 
ending on Saturday last, the death-rate averaged 19°5 per 1000, 
being 0°1 per 1000 below the mean rate in the corresponding 
periods of the ten years 1885-94, 


AMERICAN asphalte is now being mined in considerable 
quantity, according to Dr. William C, Day, special agent of the 
American Census Bureau, Asphalt is now found in fifteen States, 
but only California, Kentucky, Texas, and Utah make any com- 
mercial use of the deposits. Most of this asphalt is found as 
bituminous sandstone and limestone, the Utah gilsonite, or gum 
asphalt, being the purest and most valuable, selling at 35 dollars 
perton, But this price is partly accounted for by the fact that it 
must be hauled nearly 100 miles to the nearest railway. 


An American paper says electrozone, or sodium hypo- 
chlorite, made by the Woolf process, is to be used as a disinfectant 
by the Philadelphia Board of Health. A plant for its manufacture 
has been erected at the City Hall, and invitations to inspect it, on 
October 18th, have been issued by Mr, Abraham M. 1 Beitler, 
Director of Public Safety. The disinfectant is made by a partial 
electrical decomposition of a solution of salt and water, or of sea 
water, when this can be readily obtained. It will be seen that 
this isapparently the Hermite-Cooper procees, as in use at Ipswich. 


Tuer Journal de la Marine Russe for this year contains 
an account of the new Russian smokeless powder, of which the 
base is pyrocollodion, It is a consequence, the Globe reports, of 
the researches of M. Mendeleeff, who went to France and England 
to study the processes of making smokeless powder in the labora- 
tories of M. Berthelot and Sir Frederick Abel. A laboratory was 
attached to the Ministry of Marine in Russia, and there M. 
Mendeleeff and others discovered pyrocollodion and the new 
powder, which, it is stated, has proved very successful in experi- 
ments with guns cf large calibre, 


Tur Copley Medal of the Royal Society has this year 
been awarded to Prof. Karl Weierstrass, For. Mem. R.S., for his 
investigations in pure mathematics ; a Royal Medal to Prof. James 
Alfred Ewing, F.R.S., for his investigations on magnetic induction 
in iron and other metals ; a Royal Medal to Dr. John Murray, for 
his services to biological science and oceanography in connection 
with the Challenger reports, and for his original contributions to 
the same ; and the Davy Medal to Prof. Wiiliam Ramsay, F.R.S., 
for his share in the discovery of argon, and for his discoveries 
regarding gaseous constituents of terrestrial minerals, 


ConcERNING the thermal conductivity of rocks Messrs. 
8, O, Pierce and R. W. Willson, of Cambridge, Mass., writeto Nature 
that they have made observations upon piles of comparatively 
large flat slabs of marble and slate by a form of “wall” method, 
and they have determined, with some accuracy, the internal tempera- 
ture gradient. They can detect no change in the conductivity of 
the block of white Carrara marble which they have used between 
0 deg. C. and 330deg. C. In the case of the slate, the conductivity 
in a plane perpendicular to the cleavage increases about 25 or 30 

r cent. between 70deg. C. and 300 deg. C., the rate of increase 
being less rapid at the higher temperatures. 


ALTHOUGH a porous, eathernware, or porcelain cell is, 
strictly speaking, a non-conductor of electricity, the expression, 
‘resistance of a diaphragm” is very commonly used to indicate 
the increase of resistance produced by introducing the diaphragm 
into a given electrolyte. In the ‘‘Electrotecnik und Elektro- 
chemie,” Vol. ii., page 83, there is a paper by F. Kruger on ‘‘ The 
Resistance of Porous Diaphragms in Various E'ectrolytes.” The 
Electrical Review says he tabulates a number of values which he 
has obtained in his investigations, and concludes that this resist- 
ance varies with that of the electrolyte, and is probably propor- 
tional to the specific resistance of the electrolyte. 


Ata recent meeting of the Amsterdam Academy of 
Sciences, Professor Kamerlingh Oanes communicated measure- 
ments, made in the Leyden Laboratory, and already published in 
Dr. Labret’s dissertation (Joly, 1895) on the variation with 
temperature of the Hall effect in bismuth, the temperatures 
ranging from — 74 deg. to + 240 deg. ‘Two samples of pure 
bismuth were experimented upon. The temperature curve of 
one of the specimens showed a maximum point at — 20 deg, ; 
that of the other was not examined far enough. The latter spe- 
cimep was melted into a glass tube, and the variation in the elec- 
trical resistance measured between — 76 deg. and + 240 deg. 


Ar the last meeting of the Physical Society Mr. Apple- 
yard read a paper on a ‘‘ Direct Reading Platinum Thermometer.” 
This form | platinum thermometer has been devised with the view 
of determining the temperature of the dielectrics employed in some 
experiments on the variation of the electrical resistance of dielec- 
trics with temperature. The thermometers consisted of six platinum 
coils, each of about 7 ohms resistance, attached to thick copper 
leads, A slide-wire Wheatstone’s bridge is employed to measure 
the resistancs. The stretched wire is three metres ‘ong, and the 
moving contact so arranged that it is impossible to damage the 
wire. The auxiliary coils used in connection with the bridge are 
immersed in a bath of paraffin oil, the temperature of which is 
maintained constant, and a little above that of the air, by means of 
a glow-lamp immersed in the oil. 





MISOELLANEA. 


Ar the Haden Hill collieries belonging to Mr. Walter 
Bassano, one cf the most capable cf the South Staffordshire 
colliery owners, electric haulage is being successfully employed 
underground, and the surface works are also lighted by electricity. 


A CORRESPONDENT of the St. James’s Gazette of the 
2lst inst., Mr. B. B, Marston, calls attention to the dangers in 
naval warfare which may result from the easy smashing by quick- 
fire guns of the high chimneys now used on our men-of-war. He 
refers toa lrench paper as having called attention to this, but is 
ignorant of the fact that the eubject has been fully recognised in 
its importance in England, as shown by the article in THE 
ENGINEER cf the Ist inst, 


Tue torpedo catcher Sokol seems to be attracting the 
attention in Russia which she deserves. On the 22nd inst, the 
Czar, accompanied by the Grand Duke Alexandrovitch, the naval 
Commander-in-Chief, visited the torpedo boat Sokol, which has 
just arrived at St. Petersburg. The Sokol was recently built in 
Englard by Mr. Yarrow, and is one of the fastest vessels in the 
world. The Emperor went on board, and minutely inspected the 
new addition to the Russian fleet. 


Tue Birmingham City Council have this week formally 
authorised the Water Committee to proceed with the promotion of 
a Bill in Parliament te confer upon them further powers regard- 
ing the execution of the Welsh water scheme. The cost of the 
additional extension is estimated at £110,000, The principal 
matters with which the Bill deals is the provision of land for the 
de posit of soil, and the construction of a railway from Dubery to 
Frankley for the conveyance of materials required in the con- 
struction cf the Frankley reservoir. 


Tue Sharpshooter, torpedo gunboat, will be perma- 
nently attached as tender to the Victory at Portsmouth, for the 
instruction of engine-room ratings in the working of Belleville 
water-tube boilers, One of the first duties of the Sharpshooter 
at Portsmouth, says the Naval and Military Record, will be to ex- 
change her present staff of engine-room artificers and stokers who 
belong to the Devonport division for similar ratings from the Ports- 
mouth Reserve, After the excharge has been effected the vessel 
will commence a farther ceries of trials at higher pressures than 
those to which she has been subjected during her connection with 
Devonport. 


Tue time allowed by the Standing Orders of Parliament 
within which to give public notice of the introdaction of Private 
Bills for the ensuing session has just expired. From the official 
notices that have been given it is found that the total number of 
Bills now in course of preparation is 170, which is precisely the 
same number of Bills actually deposited last session. A general 
analysis of these Bills shows that 62 relate to railways, including 
electrical and light railways, 24 relate to gas and water undertak- 
ings, 37 are promoted by Corporations, District Councils, and other 
public bodies, 11 relate to tramway undertakings—including tram- 
roads—five to piers and harbours, and three to dock companies, 


Ture explosions of the two boilers of the Detroit 
Journal plant at Detroit, Mich., on November 6th, caused the 
collapse cf the building and the loss of some thirty-seven lives. 
The engineman stated that one boiler was carrying 60 lb. of steam 
and the other 15 1b., and he was getting up steam in the latter 
boiler at the time of the accident. The stop valve in the steam 
pipe from this boiler was found closed. In this Jatter boiler the 
end seams had ripped apart, the shell flattening out, but there was 
also a crack across the top, through the solid metal of one of the 
gin. plates. The boiler inspectors who examined the wreck are 
reported as believing that the primary cause of the explosion was 
low water in this boiler. The other boiler was ripped at one of the 
seams, and had been driven forward into the wall of the bnilding, 
thereby causing the collapse of the structure. The engineman was 
not seriously hurt, and is under arrest, it being claimed that he 
was in the habit of leaving his post to get a drink, 


A Bitz is being prepared for presentation in the next 
session of Parliament for powers to provide London with a supply 
of sea water direct from the South Coast, The measure will pro- 
vide for the construction of pipes from Lancing, seven miles from 
Brighton, proceeding through Steyning, Horsham, Dorking, 
Leatherhead, Epsom, Wimbledon, Mitcham, Tooting Graveney, 
Streatham, Clapham, Battersea, Chelsea, Kensington, St. George’s, 
Hanover-square, St. Martin-in-the-Fields, St. James’s, Westminster, 
St. Mary-le-Strand, the Temple, the precinct of Whitefriars, 
St. Bride’s, precinct of Bridewell, Aldersgate, Cripplegate, Shore- 
ditch, Bethnal Green, Paddington, St. Marylebone, St, Pancras, 
St. Giles’s-in-the- Fields, St. George’s, Bloomsbury, St. George-the- 
Martyr, St. Andrew, Holborn, Gray’s Inn, Hatton-garden, Saffron- 
bill, St. John, Clerkenwell, and the shore and bed of the river 
Thames, There will be sixteen conduits in all, and the London 
terminus is to be at the junction of Great College-street with 
Abingdon-street, in the parish of St. Margaret, Westminster. The 
company will ask for Parliamentary powers to supply con- 
sumers with sea water in all the districts named, as well as in all 
other districts through which their pipes pass, 


Tue damage caused by the recent floods in the Rhone 
Valley between Sion and Saxon is very great. The losses inflicted 
on private property amount to 200,000f., while the bursting of the 
dykes in many places, under the pressure of the unwonted 
volume of water, represents a further loss of 30,000f. Saven 
bridges have been carried away between Salvan and Vernay<z. 
Some parts of the Great St. Bernard route are 12ft, under water. 
In the gorge above the village of Riddes an obstruction was 
produced by a landslip in the bed of the Fara torrent. The giving 
way shortly after of this natural dam let loose a body of water 
25ft. in depth, but the greater part of the village is built upon a 
slight eminence, only the outlying houses were eo away. Tae 
inhabitants of a little village called Nieder-Gampel, on the right 
bank cf the Rhone, were alarmed by a terrific roar, and but for 
this warning many would have lost their lives, A torrent of 
mud, representing a mass of earth which had first fallen into and 
dammed the Techingelbach, and then been carried forward by the 
force of the accumulated waters, swept down on the west side of 
the village, filling the houses, happily few in number, that stood 
in its track. The gardens, fields, and vineyards around Nieder- 
Gampel are now covered with this mud toa depth varying from 
14ft. to 6ft. 


Tuer defects in the cast iron columns of the St. Louis 
City Hall have been reported on by Mr. Car! Gayler, M. Am. Soc.C.E , 
Deputy Commissioner of the Street Department, who pronouncestke 
building unsafe. Mr. Gayler reports that the plans of the architect, 
Mr. George Mann, were faulty in design in columns, beams, and 
girders. Smaller loads were assumed than were justified by tho 
contemplated use. The actual weight of the floor was 1151b. per 
square foot; while the architect took 125lb, and 1501b. as the 
aggregate of dead and live load. Mr. Gayler thinks that 200 Ib. 
per square foot may be too little for the work to be done. Under 
the above conditions, Mr. Gayler finds the beams and girders 
deficient in depth, and arrives at a calculated deflection of fin. to 
lin. in certain girders under the assumed weight of 200 lb. per 
square foot. But the more serious fault is found to lie in tho 
columns, which are all made of cast iron. Only twelve of the cast 
iron columns have yet been completely examined, but three cases 
were found were blow-holes were carefully plugged with iron 
cement or lead. In one column a honeycomb extended a length 
of several feet, and in one place extended clear through the thick- 
ness of the column, Among the columns found defective were 
three which were subjec to abnormally heavy loads. The 
matter is now in the hands of the Board of Public Improvement of 
St. Louis. 
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THE COLLISION WITH THE LATCHFORD LOCK GATES 




















THE LATCHFORD LOCK GATES—VIEW LOCKING UPSTREAM 


MANCHESTER SHIP CANAL. — LATCHFORD 
LOCK GATES. 

THE unfortunate collision with these gates by the steam- 
ship Harold last April has already been referred to in our 
columns. But we are now able for the first time to illustrate 
the details by reproductions from actual photographs. Our 
first view shows the salvage boat Ranger in the act of lifting 
the sunken gate. The left-hand leaf is only partially sub- 
merged, and is held in position simply by the hydraulic chains. 
As our readers will remember, the damage was to the inter- 
mediate gates, and the first task was to remove the fallen leaf, 
which was carried by the collision on to the sill of the tail 
gates, As each leaf weighs some 150 tons, it is clear that the 
Salvage Company had no easy task in lifting the gate in so 
confined a situation. 

The second view is of the head gates taken looking up 
stream. On the bursting of the lower gates by the impact of 
the Harold, it is evident that the great water pressure must 
have caused the head gates to close with a terrible shock. 
As the photograph shows, they did not mitre truly, and great 
anxiety was felt lest they should fail to resist the strain on 
them. If they had failed, nothing could have averted a 
catastrophe, for the fallen gate prevented the closing of 
the tail gates; and failing the head gates, there was nothing 
to hold back the 7} miles of water in the upper pond. It is 
estimated that the volume of water in this reach—Latchford 
to Irlam—is some 926 millions of gallons; and if this body 
of water had been suddenly discharged into the lower reach, 
the resulting disaster can scarcely be imagined, For in 
addition to the above, there is the constant flow of the rivers 
Mersey, Irwell, Bollin, and Glazebrook, passing through the 
channel. The engineer’s first care was, therefore, to secure 
these gates by hawsers and screw couplings, as shown in our 
engraving. By taking advantage of both day and night 
tides, the Salvage Company were able to clear the lock for 
treffic within five days; and the damaged leaves were then 
floated up stream about a mile to Thelwall, where they were 
originally built. Here temporary slip was formed, and in 
due course both gates were hauled out alongside in the dry. 








Inour engraving—No, 3—the head of the heel post of the 
right-hand leaf is shown; and some idea of the force of im- 
pact can be gathered from the splintered condition of the 
greenheart timber, which has been simply crushed to match- 
wood against the granite hollow quoins. The steel diagonal 
brace is also seen, snapped off short close to the bracket. 
But it is scarcely possible, even from these, and from another 
which we do not reproduce, but which shows the smashed con- 
dition of the foot of the mitre post of the same leaf, to 
picture the actual amount of damage done in one or two 
seconds, 

The damaged gates are now being taken to pieces, and will 
shortly be reconstructed in situ. This will, of course, in- 
volve the closing of the 60ft. lock for a few weeks, but the 
bulk of the shipping will pass without difficulty through the 
adjoining 45ft. lock. We hope to illustrate the work of 
re-erection when it commences, It will be a matter of great 
interest, as it will be done against time. 








SIR LEADER WILLIAMS ON THE CONSTRUC- 
TION OF THE MANCHESTER SHIP CANAL. 


In his presidential address to the Manchester Association of 
Students of the Institution of Civil Engineers Sir KE. Leader Wil- 
liams said that although the construction of the Manchester Ship 
Canal had been often described and illustrated, it might be interest- 
ing to an engineering audience if he dealt with some of the 
engineering difficulties met within that work, and the means taken 
to cope with such difficulties, In any undertaking of this size it 
was impossible to avoid unforeseen difficulties, As generally 
happened with respect to foundations, We could not see into the 
bowels of the earth, and though borings might be taken with more 
or less frequency, there was always a certain amount of guesswork 
as to what we might find between the borings. Much of the cut- 
ting of the cana] was through red sandstone, a rock which was soft 
and fairly easy to deal with, but this very softness led to uncer- 
tainty as to the contours of the surface of the rock, In places where 
the old bed of the Irwell crossed the root of the canal, or where 
still older river beds had existed, the rock would be much worn 
away and tke hollows filled up with gravel and alluvial earths, 


Before framing any estimate for the cost of the canal he had Spent 
£2500 in preliminary borings, At Latchford, where the cuttin 
was about 50ft. deep, a boring at one point indicated rock at aboot 
80ft. depth ; another boring 200 yards away showed the rock to be 
within a foot or two of the same depth, and yet between these two 
points the surface of the rock dipped down almost vertically to a 
depth that was far below the bottom of the canal, and expensive 
work was necessitated. At the Salford docks nine-tenths of the 
dock walls were founded on the solid sandstone, but at one point a 
deep ravine was found where the rock had been eroded, and 
massive piling had to be put in to keep the toe of the wall from 
slipping outwards, Another difficulty met with in the sandstone 
was the presence of thin layers of saponaceous marls which became 
very slippery when wet, and led to unsafe foundations, At Rup. 
corn a lock, forming a sort of side entrance from the canal into the 
estuary of the Mersey, had to be provided for the traffic coming 
down the Bridgwater Canal. The walls of this lock were built in 
cofferdams, with temporary dams at each end. After the walls 
were completed, and the invert of the lock was being put in, a 
particularly high tide arose, aeoomgernes by a north-westerly gale; 
the water te in, and although the outer wall next the estuary 
stood securely, the inner wall was pushed bodily in in three solig 
masses, The work bad been admirably done and by all calcula. 
tions it should have been quite safe. It was found on examination 
that the foundations, as well as a depth of rock under them, had 
slipped bodily on a layer of saponaceous marl not more than lin, 
thick. At other points on the canal boulder clay was met with, 
and in this, too, there was a liability to come on large pockets of 
sand and alluvial earths. The viaduct for railway deviation, No, 5, 
between Manchester and Liverpool, is built on boulder clay, and 
the sinking of this viaduct is no doubt due to the presence of sand 
in this way. 

On the death of tho contractor, Mr. T. A. Walker, the Man. 
chester Ship Canal Company took the construction into their own 
hands, and it unfortunately happened that they were subjected to 
misfortunes which could never have been predicted. Amongst 
these were the great floods of November, 1890, and the following 
year. Not only did the waters of the swollen rivers break through 
the dams erected for the purpose of keeping the cutting dry, but 
the fields on either side of the canal were flooded, and the water 
poured in at various points, submerging plant and doing much 
jamage to the work, And the pumping out of this immense 
volume of water was a very costly undertaking. One of the early 
objections taken to the scheme of the Ship Canal was that the 
promoters would never be able to fill it with water ; as a matter of 
fact, it was filled four times at various ag before it was ready 
for filling. Much dredging wes entailed in removing the soil 
brought into the canal by these floods. It had been said that the 
route for the canal might have been chosen along the higher 
ground, instead of adhering so closely to the course of the Irwell, 
The difficulties of getting under the numerous railways with 
sufficient headway for large vessels, as well as the necessity for 
providing a sufficient water supply, precluded any such scheme, 
One rather awkward undertaking had been the closing of the final 
gap in the embankment dividing the Ship Canal from the estuary 
at Runcorn. Some thousands of wagons ready filled with earth 
were at hand, and at low water the filling commenced from each 
end of the gap. Unfortunately, one of the locomotives got off the 
line, and the work could then only proceed from one end, The 
result was that the tide overtook them, broke through the work, 
and the bank was washed away like sugar. He then adopted the 
method he had used previously on other works, of putting in only 
a depth of two or three feet of filling, consolidated with piling, 
and letting the tide wash overit. By repeating this and raising 
the embankment in successive stages, the breach was closed in a 
week, In conclusion, he would urge upon his hearers the desira- 
bility of geological knowledge to the engineer ; the members of the 
Manchester Association of Students were fortunate in having within 
their reach one of the finest geological museums out of London, They 
should endeavour to widen their knowledge in all directions, As 
Sir Benjamin Baker had reminded them, no one could foresee what 
the demands of the next age would be, and it was more than pro- 
hable that we should be called on to draw upon the forces cf 
Nature in other ways than those with which we are now familiar. 








ENGINEERS FOR THE U.S, Navy.—The difficulty that is expe- 
rienced by the Navy in securing competent cfficers for the en- 
gineering department has been well known for a long time, and a 
recent movement having for its purpose the securing of suitable 
engineer officers is fall of significance. Graduates of technical 
schools are to be invited to enter the navy, because of the reluc- 
tance of the graduates of Annapolis to enter the engine-room 
service, (Graduates of Annapolis, who are thoroughly drilled to 
consider the line as the place for a gentleman, and to look down upon 
their brothers of the engine-room as greasy mechanics, who have 
no rights that the cflicers of the line are bound to respect, 
naturally prefer the deck to the stokehold. It is barely possible, 
however, that if the department would shake off the conservatism 
that seems to enwrap it, and place the engineer officer on a par 
with the officer of the line, the difficulty of inducing the graduates 
of Annapolis to enter the engineering service would be to a great 
extent overcome ; but so long as the present state of affairs exists, 
it is natural that only those who have a taste for mechanics should 
elect to become an engineer, Surely the men who have charge of 
the maintenance and operation of such tremendous complications 
of machinery as our present battleships embody deserve the 
fullest recognition, and it seems to partake somewhat of the nature 
of a bunco game to attempt to induce the graduates of technical 
schools to enter a service wherein their whole previous training has 
been of such anature as to render them totally incapable of com- 
prehending the conditions that will surround them,—<Americun 
Engineer and Railroad Journal, 


Carbirk Docks,—A scheme for developing the oe of Cardiff 
has been suggested to the Bute authorities by Mr. Charles Taylor, 
Duke-street, Cardiff. The proposal is to construct a low-water 
entrance, which would enable the new authorised dock and the 
Roath Dock to be entered at any state of the tide by making a 
lock from the south-east corner of the new dock, and connect it 
with a new basin east of this which would be nearly twice the sizo 
of the existing Roath Basin. From this point a second entrance 
lock would be carried out a distance of about 900ft., from thence a 
new gut-way, 600ft. wide, would be dredged and excavated, so as 
to give a depth of water of 19ft. 6in. at low spring tides, As 
these tides are the lowest in the year, the average depth of water 
would be about 25ft. The total width of the gut-way, including 
the slopes, would be about 1200ft., which is considerably wider 
than the existing entrance channel, and would be sufficient for all 
purposes, Further dredging would be necessary beyond the low- 
water mark in order to get clear away to sea, but this, Mr. Taylor 
estimates, can be accomplished for a sum of £30,000, and Cardiff 
would then be in a position to compete on equal terms with Barry 
other port in the world. A further important point in the 
is the reclamation of a considerable tract of foreshore, 
amounting in all to about 122 acres. The cost of filling in Mr. 
Taylor estimates at £1500 per acre, which would make a total 
of £183,000. This outlay, however, would be more than compen- 
eated for in the annual sum which the Bute Docks Company would 
receive by way of ground rents from the erection of warehouses, 
transit sheds, and works, The formation of the new gut-way is 4 
large item, and would cost about £216,000. As, however, the 
Roath Dock would be benefited by this proposal, as well as the 
new authorised dock, it is said a double advantage would be 
gained. The entrance lock, low-water basin, and the lock con- 
necting the latter with the new authorised dock, are estimated to 
cost £300,000. A further sum of £20,000 is allowed for buoying 
the new entrance channel and contirgencies, which brings the 
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total expenditure to about £750,000,— Western Muil. 
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THE COLLISION WITH THE LATCHFORD LOCK GATES 

















VIEW OF HEAD OF HEEL POST OF GATE AFTER COLLISION ers 
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MULTIPLE DRILLING MACHINE. 

Tue 24-spindle drilling machine which we illustrate was 
built specially for drilling the holes in the finger-bars and 
knife-bars of reaping and mowing machines. 

The conditions to be met were as follows :—Twenty-four 
holes to be drilled simultaneously of fin. to ,j;in. diameter 
at 3in. nominal pitch, but with sufficient adjustment of each 
head slightly to modify this pitch if required. 

It will be noticed that each spindle is carried in a separate 
head, which is bolted by means of a T slot to the cross-bar 
of the machine, and so arranged that a slight side adjustment 


can be given toeach head. To allow for adjustment in a | 


Vertical direction, so as to bring all the drills to the same 
height when worn or broken, the lower sleeve in which each 
spindle runs can be adjusted up and down through the lower 
bearing of the head and clamped in position. The construc- 
tion of the spindles is mage the same as in Mr. Herbert's 
Sensitive drilling machines, all’ the belt-pull being taken on 


| drum on the upright shaft, while a group of three of the 


& fixed hollow stud or sleeve through which the spindle | 


age and on the outside of which the driving pulley runs, 
® spindle being driven by a free-fitting key which is 


attached or fixed in a prolongation: f the pulley boss. The 
end-thrust of the drilling spindles is taken on a hardened 
cast steel ball collar, similar to that used on his Standard 
drilling machines. 

In order to get the spindles sufficiently near together, and 
at the same time to get sufficient diameter in the driving 
pulleys to give the needed power, it will be seen that the 
pulleys are staggered, being arranged in two rows, one above 
the other, so that they clear. 

The machine is driven from a horizontal shaft at the back, 
at one end of which a cone pulley is fitted, giving two 
changes of speed. On this horizontal shaft are four pairs of 
machine-cut bevel gears driving four short vertical shafts. 
On the upper end of each vertical shaft is fitted a wide 
drum, divided in its centre bya flange. A group of three of 
the upper row of driving pulleys is driven by an endleas belt 
running over adjustable idlers from the upper portion of the 


lower row of pulleys is driven in & similar manner from the 
lower portion of this drum. The adjustable idler pulleys 
admit of the belts being tensioned, and it will be seen that 





the only gearing in the driving motion consists of the four 


pairs of bevel wheels, which, however, run at a compara- 
tively low speed, so that the vibration and noise of high 
speed gear is avoided. 

The feed motion is effected by raising the table by means 
of along wedge which bears on steel rollers. This arrange- 
ment supports the table practically throughout its whole 
length, and avoids any sagging. The wedge is fed forwards 
by means of a screw and train of change-wheels, so that 
any desired rate of feed can be obtained. The feed motion 
throwe off automatically at any point by a clutch, and there 
is a quick return for lowering the table. 

The work is submerged in suds during drilling, so that 
the trouble of lubricating the twenty-four spindles by means 
of separate dripping pipes is avoided, and a thoroughly 
efficient lubrication is obtained. The weight of the machine 
is 2 tons 15 cwt. 








THE GRAPHICAL CALCULATION OF STRESSES 
IN LARGE TENSION WHEELS. 


Art the last meeting of the Yorkshire College Engineering 
Society, Frederick Grover, M. Assoc. Inst. C.E., read & paper 
upon the Earl’s Court and Ferris wheels. In dealing with the 
theory of tension wheels, he gave the following graphical 
method of obtaining the maximum stress in the spokes and 
rim. The assumptions upon which the calculation is based 
are—firstly, that the top spoke, shown dotted, shall be under 
zero stress when in that position ; secondly, that the joints 
at which the loads are applied are pinned, not rivetted. 
Upon the line A H, drawn parallel to the direction of the 
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loads, set off A B, BC, C D, and C, to represent the loads to 
scale. Through A draw A b parallel to the chord of the arc 
at A. Through B draw B d parallel to the chord of the arc B. 
Continuing the construction of the force diagram it will be 
found that the length of g h is exactly four times the load on 
each joint. The length of the line og gives the maximum 
compressive stress in the rim. It is also obvious that no 
spoke is allowed to come into compression, and that the 
maximum stress in the spokes, with this system of loading, 
is independent of their number. In order that this result 
may be obtained an initial stress equal to twice the load 
must be put upon each spoke. For, suppose the wheel to be 
unloaded, the stress in the lowest spoke would be diminished 
by twice the load, it would consequently have a remaining 
stress of twice the load, and in order that equilibrium may 
be preserved the top spoke must exert an upward pull upon 
the axle equal to twice the load; thus an initial tension 
equal to 200 must be put upon each spoke, 








WATER - TUBE MARINE BoILers.—Chief Engineer James H. 
Perry and P, A. Engineer Benjamin C. Bryant have returned 
from the Great Lakes, where they made a round trip on board the 
lake steamer Zonith City. The object of this trip was to test water- 
tube boilers of this vessel, which are of the Babcock and Wilcox 
type, in order to make a comparison between their operations and 
those of the Belleville tube boilers with which the North-West, the 
sister ship of the Zenith City, is fitted, and which were tested by 
engineer officers some weeks ago. The Zenith City is essentially a 
freight boat, and not built for speed, as is the North-West. The 
report of these officers on the Zenith City, which is now in course of 
preparation, will show that while the Belleville boilers on the 
North-West have a frontage of 112ft., the Babcock and Wilcox 
boilers of her sister ship have only a 12ft. front. The coal con- 
sumption of the latter boilers is something like a ton and a quarter 
an hour, slightly less, it is said, than the Belleville boilers, and in 
other ways they are said to be more economical. It has been prac- 
tically decided to adopt the Babcock and Wilcox boilers for use in 
three composite gunboats, contracts for which have just been 
awarded. One of the twin-screw gunboats to be built by the Union 
Ironworks, one of the boats to be built by the Bath Ironworks, and 
the boat to be constructed by Nixon will be fitted with water-tube 
boilers. — United States Army and Navy Journal. 


SMOKELESS POWDER IN THE AMERICAN Navy.—Rear Admiral 
Bunce, commanding the North Atlantic Squadron, has made a 
report to the Navy Department on the action of smokeless powder 
furnished him by direction of the Ordnance Bureau. Thesquadron 
was supplied with 500 rounds for its 6-pounder guns, These 
charges were fired during target practice by the New York, 
Columbia, Minneapolis, Montgomery, and Raleigh. Admiral 
Bunce says that the powder gives highly satisfactory results. But 
little smoke, he states, resulted from firing smokeless powder 
charges from the 6-pounder guns, mounted on deck, it being of a 
bluish white colour and rapidly dissipating, failing to obscure the 
target. Between decks, however, the smoke was as dense as that 
resulting from firing ordinary black powder. Captain Sampson, 
Chief of the Ordnance Bureau, said that it was surprising that 
there should be so little smoke on deck and so much below, and he 
could only explain it by the fact that the air below was somewhat 
denser and the smoke could not escape so rapidly. The primers 
are supplied with black powder, which may explain the matter. 
Admiral Bunce also stated that the primers in some forty or fifty 
cases missed fire. This is said to have been due to defective 
packing of the cartridge cases. It is the intention of Captain 
Sampson to make every effort to obtain smokeless powder for the 
larger calibres of guns. Samples of this explosive up to 8in. 
calibres have been tested with good results, and the Newport 
Naval Station is making preparations for the manufacture of 
smokeless powder for the 13in. guns. The Department is finding 
considerable difficulty in getting ordinary black powder for the 
13in. guns. It has been desirous of securing powder for this 
calibre which would give 2100ft. per second velocity and less than 
15 tons pressure, So far it has been unable to obtain a sample 
that would meet these requirements, although some days ago it 
accepted 100,000 pounds of black powder for the battleship Indiana 
which give 2058ft. per second velocity, and met the pressure 
requirement, Experiments are now in progress with the black 
powder of this calibre, and it is expected that a satisfactory 
explosive will be obtained in the near future.— United States Army 
and Navy Journal, 
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NEW RAILWAYS IN SOUTH WALES. 


Ture South Wales coalfield, it is evident, will supply the 
chief burden of work for the Private Bill Committees in the 
spring, and from the importance of some of the schemes, 
together with the stubborn opposition they are sure to 
encounter, the Parliamentary proceedings are not unlikely 
to be distinctively known as a Welsh session. Besides the 
London, Oxford, and South Wales line already described, 
which has its origin and its main support in Glamorganshire 
and Monmouthshire, there are half a dozen new railways 
projected, a large plan of railway and dock amalgamation 
proposed, a new dock at Cardiff announced, and dock 
extensions on a considerable scale foreshadowed at Newport, 
Swansea and Port Talbot. The keynote to this extraordinary 
activity in the railway world of South Wales must be sought 
in the rapid development which is taking place in the virgin 
coal measure of the Rhymney Valley and the adjoining 
region of North-west Monmouthshire. The Rhymney, the 
Brecon and Merthyr, and the Western Valleys Railways at 
present serve this fertile and promising field, and in one 
form or another they are all the object of attacks, more or 
less friendly, on the part of other railways and dock owners 
anxious to gain a share in the already large and constantly 
increasing coal traffic. 

The Taff Vale Railway seeks power to gain access to the 
Rhymney by an extension of its own lines from Liancaiach, 
and by another link to the joint railway of the Rhymney and 
Great Western Companies in the Bargoed district, where 
extensive sinkings are being made. The Barry Railway Bill 
empowers that enterprising company to take over the 
Rhymney Railway and guarantee interest on the capital 
stock—it is said of 10 per cent.—and inter alia to make a 
new railway from its line at St. Fagan’s to Walnut Tree on 
the Taff Vale, where it would meeta branch of the Rhymney, 
and then by another short link to establish a foothold in the 
Aber Valley, the scene of large colliery operations, which 
must yield a heavy output in a few years’ time. The Barry 
Company endeavoured to attain a similar object last session 
and the session before by promoting the East Glamorgan 
Railway. That measure appears to have been abandoned in 
favour of the simpler method here indicated. But in regard 
to the incorporation of the Rhymney Railway, the Bute 
Docks Company would seem to have stolen a march on 
Barry. The Bute Dock Bill proposes to take over the 
Rhymney line bodily, dissolve the Rhymney Company, and 
change the name of the Bute Docks Company. Rhymney 
has therefore been wooed by two suitors, and has apparently 
chosen to give its hand to Bute instead of Barry, for that 
inference may reasonably be deduced from the fact that the 
signatories to the Bute Docks Bill are identical with the 
solicitors and others who sign the notice in which the 
Rhymney announces & couple of new short railways on its 
own account to get communication with the Taff Valley. 
The Bute Bill also provides for a new railway from Cardiff 
Docks to Bassaleg, near Newport, where it would join the 
Western Valleys Railway. On the plans this would make a 
third line to Newport from Cardifi—i.e., the existing Great 
Western, the London and South Wales, and the Bute- 
Bassaleg—all parallel, and almost touching at points. If 
the new main line is approved by Parliament, it would 
probably be found to serve the purpose of the Bute Docks 
Company of intercepting the Monmouthshire coal at its 
outlet and diverting it from Newport to Cardiff Docks. 

A still larger plan propounded in the Bute Docks Bill is 
the conversion of the Glamorganshire Canal into a railway 
to Merthyr and Aberdare, with branches up the lateral 
valleys, and with running powers over all the railways in the 
district. The canal is one of the oldest navigations in the 
country. It was constructed by Richard Crawshay, the 
-“Tron King” of Cyfarthfa, in the days when the pack-horse 
or primitive wagons supplied the only means of transporting 
iron from the works to the port. It had been neglected for 
years until it passed into the hands of the Marquis of Bute. 
Under more enlightened management it has been restored 
again to usefulness; a steam barge runs over it, a large 
quantity of merchandise is carried up and down, Whether 
Parliament will consent to the extinction of a public water- 
way and the substitution of a private railway remains to be 
seen. Whether it is intended to proceed with the project if 
the Bute Docks and Rhymney Railway are amalgamated is 
an open question, since a second railway can hardly be 
required when the Rhymney could be made to serve the 
same purpose. But, in any case, a railway on the bed of the 
old canal would be a formidable competitor of the Taff Vale 
line, which it would run beside throughout its course. The 
Tafi Vale directors may be expected to oppose it tooth and 
nail, for it would vitally affect that company’s interests. 
And possibly they are doing more than merely preparing to 
stoutly oppose in the committee rooms. Parliamentary 
notice is given of a new dock on the tidal waste between the 
Bute and Penarth Docks. It is to be a dock of thirty acres, 
with an entrance lock opening into deep water. The scheme 
was sprung suddenly upon the port, it appears, and proceeds 
from no one knows where, One or two circumstances, how- 
ever, are significant. The land belongs to Lord Windsor, 
who, as landowner, is as closely allied with the Taff Vale as, 
in his capacity of chairman and shareholder, he is with the 
Barry Railway. The new dock is to be connected with and 
served by the Taff Va’e brarc1 lines, It requires no great 
powers of penetration to discover a connection between the 
Taff Vale Company and the proposed anonymous new dock 
project, or to conjecture that the dock is a set-off to the new 
railway over the canal bed, and a useful negotiable item if 
compromises have to be arranged. 

The attacks on the Monmouthshire coalfield from the 
west, of course menace the interests of Newport, which 
claims to be the natural port of shipment. Newport 
accordingly proposes to carry the war into the camp of its 
rivals, and the Alexandra Dock Company is seeking 
powers to acquire the Newport, Caerphilly, and Pontypridd 
Railway. This line was a pet scheme of the first Sir George 
Elliot, and was designed to capture for the Alexandra Docks 
some of the coal of the Rhondda and Taff Valleys which 
ordinarily found its way to Cardiff. The line did not fulfil 
its destined purpose, and, owing to its high rates, has in no 
sense been a success. The dock company, however, believes 
that it can make the railway a profitable adjunct to its New- 
port property, and is ready to acquire itin its entirety, together 
with its plant and staff. 

Farther west the signs of activity are no less remarkable. 
Swansea is applying to Parliament for powers to improve its 
North Dock, and make new entrancee to its half-tide basin; 
to remodel the South Dock, the oldest in the port, and con- 
struct a new entrance lock 400ft. long, with cills as deep as 
those of the lock of the Prince of Wales Dock, and to make 
s new railway from the Danygraig Railway bridge to the 








south-east corner of the Prince of Wales Dock; while one 
clause in the Bill empowers the Great Western and London 
and North-Western Companies, which have extensive frontages 
on the South Dock, to contribute towards the £87,000 to be 
expended. The greatest undertaking west of Cardiff, however, 
is in connection with the works proceeding at Port Talbot, 
where Miss Talbot, Lord Jersey, Lord Dunraven, Sir W. T. 
Lewis and others are contributing to build up a new port, 
which they hope to make equal to Barry in time. 

The monopoly of the Great Western Company in Glamor- 
ganshire, it may have been noticed, is challenged at several 
points by the new enterprises we have endeavoured to make 
intelligible, first by the new London railway, then by the 
Bute-Bassaleg line, and again by the proposed Bute Railway 
up the Aberdare Valley. It is still more directly struck at in 
the Port Talbot district, where a railway authorised last 
session is being made up Dufiryn Ffrwd Valley, by Taibach, 
through the Llynvi Valley to Maesteg, traversing a rich coal- 
field which the Great Western has hitherto occupied practi- 
cally without a rival. The Bill of the Port Talbot Company 
takes power to construct another railway, running parallel 
with the Great Western as far as Pyle, and thence across the 
Garw, Ogmore, and Lymbath Valleys, with branches into 
each. There are two relics of old railways in the mineral 
district behind Port Talbot. Oae is the Oakwood Tramway, 
which was laid down seventy years ago, before the South 
Wales Railway, now the Great Western, was commenced. 
It runs up the Avon Valley to the Oakwood Ironworks at 
Pontrhyddyfen, and at one time was used to transport coal 
from Lord Jersey’s collieries in this neighbourhood. Another 
is the Whitworth Railway, which serves the large mineral 
estates of the Whitworth Company. These it is proposed to 
acquire and extend by new lines, and a connection with the 
South Wales Mineral Railway, so as to complete the network 
of rails converging at Port Talbot. 








THE STANLEY CYCLE SHOW. 


Tue show of cycles and cycle accessories gathered together 
under the auspices of the Stanley Club closes to-morrow 
night. It is a very large show, and fills the hall and its 
galleries with a quantity and variety of cycles, fittings, 
including tires, machine tools, and the materials of cycle 
manufacture. It was formally opened last Friday by Sir 
A. K. Rollitt, who gave a very encouraging picture of the 
cycle manufacturing business. Some of the makers do not 
exhibit at Islington. Many of the largest are, however, 
represented directly or indirectly. About 1300 machines are 
to be seen, but there are few novelties exhibited. One of 
these is a bi-tricycle, which is simply a tricycle with the two 
wheels in front placed at a distance of only about Gin. to Yin. 
apart, so that the machine has a certain amount of lateral 
stability, although it will run something like a bicycle. The 
advantages are probably more imaginary than real. The 
United States is represented by several firms, one of which 
shows well-made machines, but with the crank and main 
ball bearings fitted with very large, instead of small, balls. 
This would appear to be a distinct mistake, for inasmuch as 
the balls have only line contact, and often only point con- 
tacts, the small number of large balls will give few points for 
support of the pressure or the wear. To use only from five 
to nine balls where, for instance, the Humber Company 
would use fifteen, is to use bearings in which, even assuming 
nine balls are used, only about three balls and nine points of 
contact can at any moment take the pressure, whereas with 
fifteen balls at least five balls and fifteen contacts can be 
looked to for support against wear. The pressure per ball 
and chance of fracture are much reduced, and the friction of 
fifteen balls is practically the same as nine. 

There is a great show of Clincher and Dunlop and other 
detachable pneumatic tires, some of which are almost indis- 
tinguishable from the others as to design, the Clincher being 
greatly changed in section from that previously used, and 
the arched form has, it would appear, been entirely given up. 
Instead of the arch-formed piece of rubber for the tread, with 
the springings of the arch abutting on 4 firm seat and held in 
place by the sides of a rim of dovetailed trough section 
as was formerly used, a section, which is almost a tube, is 
now employed, and instead of the arch held by friction at 
the springings or above in the trough, a projection at either 
side of the inner edges of the tread is now used, having a 
hooked section. The tire thus projects radially as well as 
transversely, or from both sides, much farther beyond the rim 
than it did, and an almost complete circular tube now pro- 
jects radially beyond the ‘rim. This, of course, is a great 
improvement, as by it the whole tire is free to act as a 
pneumatic cushion unrestricted by the rigid metallic rim 
which holds it. 

The Dunlop tire with the tread held on by means of a 
wire ring appears to be the most largely used in the machines 
shown, but except in the valve there is not any novelty since 
last year. 

Attention is being particularly drawn to the use of pneu- 
matic tires for vehicles cf various kinds, such as victorias, 
broughams, and others. The Pneumatic Tire Company has 
now been running them a long time on carriages of most 
kinds, and especially on cabs in Dublin. It is found that 
whenever the tires receive attention so that the air pressure 
is maintained, then wear is almost inappreciable, but where the 
tires are allowed to go perhaps months without pumping up, 
then,as may be easily imagined, the wear shows itself, because 
the whole of the work is done on the rubber in a doubled or 
more or less flattened condition, instead of on a well-stretched 
rubber and air cushion. Theexperience, in fact, of the riders 
of cycles, is repeated by those who use pneumatic tires on 
carriages. When properly used they secure a comfort in 
riding, and Jightness or ease of draught, which is unattainable 
by any other means, and in practice, the pneumatic tire for 
horse-hauled vehicles reduces the draught by a proportion 
which is almost incredible, except by experience on ordinary 
roads. In towns, these tires are of great advantage, as they 
surmount obstacles such as tram lines, easily, instead of 
skidding along by the side of them before mounting as the 
solid small tires do, grubbing and cutting all the time. 

The motor carriage is exhibited by the Hon, Evelyn Ellis, 
who shows the carriage in which he has ridden so much in 
France andin thiscountry. It is fitted with a Daimler motor, 
and is one of those made by Messrs. Panhard and Levassor, 
Another motor carriage, one by Mr. Roger, of Paris, and fitted 
with a Benz motor, is shown by Mr. Leon L’Hollier, of 
Birmingham. In this theengine is horizontal single cylinder, 
with fly-wheel, worked with benzoline, and driven at two 
speeds by chains from aa intermediate shaft, which is driven 
by leather belts from the engine crank shaft. Some motor 
— are also exhibited by the Gladiator Cycle Company 
of Paris; 











We have on a previous occasion acknowledged t 
ness of mechanical engineers to the designees and Pit . 
of those machines, which are broadly comprised under the 
name “cycles.” Nevertheless, the cycle world seems to Z 
subject to occasional invasions by the mechanical eccentricit ‘ 
which who for a time successfully attracts attention » y: 
money. On the 19th of October last we called attention t 
the oval cycle gear, and to what was known as the Boudard 
gear, both of which were put forward as performing feats 
which were very much like creation of mechanical power } 
a dexterous feat, which avoided or evaded the equalit ; 
forces and resistances. The gear to which we more poe 
larly referred at that time, was one which was said to oi 
the power of the rider, as compared with that same power - 
any other machine, by the use of an intermediate spindle oa 
gearing. This, we pointed out, had no mechanical advantage 
whatever; that, on the contrary, it involved a loss; but on 
was so beautifully made, and the chain pinion on the hub was 
much larger than usual, a machine so fitted might run yer 
easily indeed, but a machine of similarly excellent workman. 
ship, and a plain wheel chain and pinion of large size, would 
do as well, or probably better. ‘ 

A new notion is now being put forward with great claims 
and known as a lever chain. The advantage claimed 
is that the friction is very much reduced as compared 
with that of the ordinary chains. The drawings ang 
descriptions of this so-called lever chain, however, simply 
show & somewhat complicated method of forming a larger 
chain wheel and pinion, or back wheel, than is generally 
used, The device is shown by the annexed diagram, which 
shows only the back wheel, or chain pinion, and part of the 
chain, the crank shaft chain wheel not being shown as it ig 
of the form ordinarily used. The slightly toothed or indented 
side discs receive the projecting boss pins of the triangular 
links of the chain; the bottoms of these links, running in 
the ordinary way upon the chain wheel, and upon or just 
free of the inner ring B, between the cheeks AA. The teeth 
of the chain pinion enter between the side plates of the 
chain links as in ordinary chains. It will be seen that 
the radius of the chain wheel is only the distance from 
wheel centre to the inside D of the chain links, but 
that the pinion radius is from the pinion centre to the pins 
or bosses E. As the chain travels between the wheel 
and pinion, the tops of the links are the normal distance 
apart, but op reaching the eesen they separate, because a 
line joining their centre and the pins E form parts of radii of 
a circle having the radius C E, Thisis taken as showing that 
a higher speed of movement at radius E is obtained, and that 
it is proportional to the radius of the chain wheel to the insido 
D of the links. But inasmuch as the smaller radius of the 
chain wheel is the driving radius, and the larger radius of the 
pinion is the driven radius, the effect is precisely the same as 
though a common chain was used with a pinion, whose teeth 
have the same radius as C E of Fig. 1, for the chain wheel is 
virtually increased in driving diameter by the radius of the 





chain. There would, however, be the advantage with the 
common chain that the greater radius of the wheel and 
pinion would be obtained by the very simple extension of 
their usual dimensions, and with material in the form of 
cogs used to the greatest advantage, instead of the disadvan- 
tage, as we think, at which the material of the so-called 
lever links works. The chain is necessarily much heavier than 
the ordinary one, is complicated and gains nothing. As 
shown at the Stanley Show, it is fitted to a number of 
machines made by the Humber Company, at the Bee- 
ston Works—machines which are of such excellent work- 
manship, and so nearly frictionless, that it may be expected 
that the chains would show to advantage. It is, we 
hear, intended to prove or disprove the advantages of this 





chain as compared with other chains, by choosing a certain 
number of picked racers to ride them over given distances. 
This method of testing a purely mechanical structure is about 
as good as getting engineers to find the draught of a vehicle 
by guessing how much a horse seems to pull, instead of 
testing it by means of a dynamometer. It isa thing which 
admits of a test of rigid accuracy. Guess work or personal 
opinion ought not to be, and need not be, relied upon, and the 
test of relative muscular energy is nothing more than these. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at‘the Admiralty :—Fleet engineers: W. H. 
Burner, to the Blake, and William H. Davis, to the Royal Sove- 
reign, to date December 17th. Staff engineers: William J. 
Andrew, to the Rapert, to date December 12th ; R. 8S, Hamm, to 
the Pembroke, additional, for the Endymion, to date December 
17th ; and Daniel Griffin, to the Immortalité, to date November 
25th. Chief engineer: Samuel Aston, to the Pembroke, addi- 
tional, for the Scylla, to date November 25th. Engineers : W. A 
Wilson, to the Rupert, and E. Barr, to the Royal Sovereign, to 
date December 12th; J. F, A. Hastings, to the Blake, to date 
December 17th; and J, A, Reynolds, to the Basilisk, to date 
Dacember 10th. Assistant engineers: C. J. Gregg, to the B:en- 
heim, to date November 25th ; and William H, Marsay, to the 
Basilisk, to date December 10th; 
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LETTERS TO THE EDITOR. 
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THE HANGING OF HARVEYED ARMOUR-PLATES. 


gir, In THE ENGINEER of November 8th I noticed a paragraph 
iving an account of the modern method of hanging and connect- 
a , the [larveyed armour-plates in the Magnificent class. The writer 
is “evidently not acquainted with our — for bis description is 
incorrect in so many psiticulars that I think it is worth while to 
ent it by a brief description of what is the method as 


fe a at Pembroke Dockyard and also with slight variations 
P the other dockyards. I may state, however, that the descrip- 


pe referred to, with the exception of Harveyed armour, would 


have been accurate about eighteen or twenty years ago, I.3t me 
take the paragraph serzatim. 

The holes for fastening the armour are bored and tapped to 
about half the thickness of the plate, and not three-quarters, or 
rather to a depth about equal to the diameter of the hole, which 
iz often less than half the thickness of the plate. The writer 
assumes that up to the introduction of Harveyed armour, the 
bolts were driven through the armour and the heads countersunk 
on the outside. This is not so, The same method as is now 
employed has been in vogue ever since the introduction of steel 
facedarmour. I think the last ship whose armour was connected 
with through bolts in this yard was the Shannon, and the first on 
which the present method was adopted was the Edinburgh, some 
sixteen or seventeen years ago. 

Tbe description of making and boring the holes in the wood 
backing and backing plates was quite correct previous to 
that time. Bat sach an antiquated method now is out of the 
question. By the method adopted now I should hardly be far 
wrong in saying that half adczon plates would be in place and 
fastened in the time taken to connect one under that system. It 
is quite out of the question with modern notions of dockyard 
despatch. 

i point of fact, there are now six or eight plates ready to 

o in place on the Hannibal ; the ‘‘ backing” has been ‘‘ seated,” 
all the bolt holes cut, and drilled ready to receive the plates side 
by side in succession. It is absurd to talk now about removing 
the plates in order to mark the holes and bore them. That is 
often all done before the armour-plates are lifted from the railway 
wagon, ‘The yard wagons then take them to the side of the ship, 
when they are rolled in under a portable sheer legs, and lifted with 
the right end upwards directly into place, and temporarily secured 
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with screw clamps or hand hydraulics, until a few bolts are put in 
place, Oace they are in place there is no further removing, unless 
there is some mistake, which very rarely occurs, It often happens 
that as soon as the temporary fastening can be removed from 
one plate, another is in place ready for the same operation. 

It farther states ‘‘they are stepped in a deep slot left tem- 
porarily in the framing of the ship, being passed in sideways on 
their edges and afterwards uplifted.” What is probably meant 
here is that a few side plates in a line with the fore and aft 
barbettes are left ont for the barbette and thwartship armour- 
plates to pass through. As for passing them in sideways and after- 
wards uplifting them, isa mere matter of convenience. As arule 
the plates are fitted up in their proper position, and drawn into 
place by a sat of tackles from the opposite side of the ship. 

Now as to a brief description of the present method of marking 
and connecting armour-plates. It must be understood that all 
holes in these new plates are drilled and tapped before being 
delivered to the yard by the contractors, Although some experi- 
ments with the electrical drilling apparatus have been tried here, 
I don’t think there was asiogle hole so drilled on the Renown’s 
armour, 

In preparing for an armour-plate the firat thing done is to fill 
each hole already drilled in the plate with hard-wood plugs, which 
are prepared to exactly fill them. In the centre of these plugs 
is inserted a metal cylinder or bueh, lin. interior diameter. The 
plugs are planed off so as to carefully coincide with the surface 
of the plate, the metal bush being left a little short for the 
purpose, 

Then a template mould is made on the inner surface of the 
plate, to its exact shape and siz9, with battens across it so as to 
cover each plug, The mould is then firmly screwed to each plug, 
which comes off with the mould in a position at right angles to the 
surface, or toa tangent plane in a curved plate. The mould is 
then applied and tacked to the position the plate is to a 
against the backing, and, of course, in a reverse position to whic 
it was when on the plate, so that the plugs now project outwards 
One with holes are then bored through the backing by the auger 
being inserted into the bush in each plug, which, if carefully 
bored, give the position or ‘‘ steeve ” axial to the hole in the plate. 
After the holes are bored to the backing plates, the latter are then 
drilled by long inch drills from outside ; after which the drillers go 
inside, and with a spindle cutter cuts out a full siz3 hole in the back- 
ing plate, which is usually in. larger in diameter than that of the 
armour bolt. The oad backing is then cut out by the screw 
spindle cutter, when the holes are already for receiving the plate. 

The bolt is not the fall sizs of the hole,as stated, for at least two 
reasons, First, it could not be done, as that part of the bolt 
passing through the backing is of about jin, to lin. less 
diameter than the screw, for purposes of elasticity ; secondly, 
to allow for any axial deviation in boring the hole in the back- 
ing, which is necessary under the present rapid system. The 
Spaces between the bolt and the backing plates are filled up 
with circular liners, made to the necessary siz3s and driven tight 
after the bolt has been hove up, and ales the interior space 
round the bolt has been carefully filled with red-lead. I believe 
that in some of the other yards this space is caulked with 
oakum as well, 





I should have stated that seating of the backing is 
repared by aid of section moulds, and in Portsmouth yard I 

lieve these section moulds are also used for transferring the 
centre and steeve of the holes on the backing instead of 
plugs. Bat the Pembroke system is certainly the simplest and 
quickest ; and, as to accuracy, I may state that out of the whole 
number of holes thns prepared on both barbettes of the Renown, 
only in one hole was there a little chipping required on the 
backing plate, so as to allow the bolt to be hove up axially 
with the ho’e in the armour-plate. The accompanying sketch 
shows the method of connection with the principle adopted for 
securing aT and water-tightness, A SHIPwRIGHT, 

Pembroke Dock, November 14th. 





THE NEW CENTURION. 


Sir,—By an accident I have only just seen the long and flattering 
review of my little book in your issue of the Ist inst. The book 
was written chiefly to interest the lay public, and in particular one 
young friend, and in a work of such a sizs, written with such an 
object, it is out of the question to give any very clear—far less any 
precise or detailed—description cf what is meant, To this cause it 
is due that your reviewer has assigned to me meanings which 
certainly never were mine, and as he has done me the hononr of 


& ARMOUR 





calling the work suggestive in a high degrea, it may be of interest 
to vour readers to explain the real notions, 

Your reviewer, after quoting passages from the book, gives the 
result of the idea of the ‘‘ shelter trench” on the arrangements of 
the ship in a diagram thus— 

Now, the longitudinal bulkheads are not new ; they are found in 
every battleship built under the Naval Defence Act. The section 
of those ships drawn on the same scale as the reviewer's diagram 
is nearly as shown in F; ig. 2, What I meant was, to adopt this 
arrangement and work it up pearly as shown in Fig. 3. 

It is only the light pieces which I suggested should be worked 
from this central passage ; the barbettes would be forward and 
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aft, and their arrangements a different matter altogether. In 
existing designs the lower level of the central compartment is 
used for quick-fire ammunition ; and of course in action a con- 
siderable amount of work would have to be done there, notwith- 
standing the heat of the adjoining boilers, My meaning was that 
it would not be more difficult to work Maxims by electric gear in 
this central passage than it would be to get up and send aloft 
4°7in, or 6in. cartridges, 

This idea clearly does not involve displacing engine-rooms and 
stokeholds altogether, as your reviewer suggests ; but for all that 
he may be right in thinking it impracticable. A corridor 10ft. 
wide is narrow enough in all conscience for a number of men to 
work in, without taking into account the heat and difficulty of 
ventilation. It might perhaps be possible to steal a foot or two 
more from the stokeholds, and it would be possible to improve the 
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ventilation by fansand skylights. So, too, other forms of “shelter 
trench” might beeuggested. Your reviewer apparently has one in 
his mind, some of your readers may be able to devise others ; but 
still there will in every case be the same difficulty to be overcome. 
At present every inch of space below the protective deck is in use ; 
if the crew are to be sent below, something must be displaced to 
make room for them. What is it to be? 

The description of the automatic gear for the heavy guns was 
necessarily abbreviated, and what is more, the essential details 
were purposely omitted. Still, the reviewer certainly attributes 
to me notions which neither I nor anyone else ever entertained, 
and the result is that a mo3t able critique seems to fail just at the 
most interesting points. This is the more to be regretted as his 
reascning is to a very great extent identical with that of the 
inventors—indeed, the figures which he gives are exactly those 
assumed in working out the design, 

This is a subject to which I hope to be allowed to return on a 





For the present this letter will, I fear, ba too 
JAMES EASTWICK, 


future occasion. 
long for the patience of your readers, 
Lincoln’s-inn, November 26th. 





S1r,—Although I have unfortunately never had the opportunity 
to follow the profession, I take a very great interest in the B-itish 
Navy, and, therefore, it was with great pleasure 1 read your 
review of ‘‘The New Centurion.” Being anxious to see for myself 
the type of vessel described, I obtained a copy of the book and 
carefully read it. My attention has specially been drawn to your 
remarks on the impossibility of the fiush fighting deck, described 
by the author, being combined satisfactorily with vertical engines. 

It has occurred to me that possibly the ‘‘ New Centurion” might 
become a reality if it were found possible to again adopt hori- 
zontal engines. Of course, being an outsider, I may be ignorant of 
many serious obstacles to the use of horizontal cylinders, but I 
certainly think that one of the most serious, viz.—the large siza 
and weight of the pistons—has been removed by the present use 
of triple and quadruple expansion, which, cf course, means 
smaller cylinders. 

According to Lord Brassey’s Naval Annual, the Iris is still 
credited with a speed of 18 knots, This vestel is 330ft. long and 
3730 tons displacement, so it would appear that it is quite possible 
to attain a high rate of speed with horizontal engines; Mesers. 
Maudslay and Co, having in 1877 and 1878 supplied machinery of 
that type both to her and to her sister ship, the Mercury. Would 
it be possible to adopt an arrangement similar to Meesrs. Fleming 
and Ferguson’s well-known compound, only placed horizontally ? 
This would give a very compact engine. If such were the case the 
disadvantage of the cylinders being above the water-line, and the 
armoured casemate required to protect them, wonld be obviated, 
and the room over the engines might be most useful in a vessel cf 
war. PRECURSOR, 

November 20th, 





FLANGE RAILS AND METAL SLEEPERS. 


Sir —I am glad to sea in your issue of the 22nd inst. a letter 
from Mr, Tratman referring t2 mine on this subject. He, how- 
ever, refrains from noticing the conclusions of the Railway Congress 
to which I drew attention, although it is clear that his own cor- 
clusions are different. 

The Congress, which was international, including delegates from 
the United States, deliberately expressed the opinion that “ the 
best means of attachment is that of fixing the rails in strong 
chairs,” and that it was ‘‘logical to develope the mode of fixing 
the Vignoles rail on the same lines as that adopted in the bull- 
headed rail and chairs.” Perhaps Mr. Tratman may yet give his 
reasons for controverting this, and also for his preference of the 
flat-footed rail, as I have already done for my preference of the 
bull-head. If he should consider the question of cost, I trust he 
will not think that I advocate the chairs he mentions, weighing 
112 lb. per sleeper. 

A reader of his letter who bad not read his report to the United 
States Government might erroneously infer that Mr. Tratman 
considered India, Africa, and: South America the only places where 
steel sleepers could be advantageously used. He has referred me 
to certain pages of that report, and, with your permission, I will 
quote from them as follows :—‘‘I fully recognise the advantages 
to be derived from the use of a well-designed metal track, and 
expect to see such track become more and more general, especially 
on main lines with exceptionally heavy traffic, in which case the 
economy in maintenance and renewals, and in the stability of 
track, outweigh the extra first cost.” 

With special reference to the United States he writes :—‘t What 
is wanted in metal track is a strong steel tie of ample weight and 
thickness, easy to manufacture and tamp, and of reasonable cost. 
With this must be fastenings which are simple and efficient, con- 
sisting of as few parts as possible. Such a track well laid and 
ballasted, and well looked after, will require little work for main- 
tenance and few renewals, effecting economy, therefore, in its 
durability and in the reduction of track work, which is so difficult 
to get properly done on lines with heavy traffic. This is the kind 
of track which we may reasonably hope to see introduced more 
and more rapidly. Taken altogether, the detailed statements in 
the first part of this report, and the records of mileage of metal 
track, afford conclusive and incontrovertible evidence that metal 
track is far beyond an experimental stage, and is successfal both 
in regard to its efficiency and y. Thisis true not only cf 
countries with moderate climate, durable wood for ties, and very 
heavy traffic, but also of pioneer light railways in countries where 
the climate is not favourable to the production of durable timber, 
and where insects and atmospheric influences are destructive to 
wooden ties. In this country, and still moreso in Canada, railway 
officers are still very generally indifferent to the metal track ques- 
tion, mainly through an objection to the necessary expenditure, 
and to a failure to recognise the advantages, or to realise the 
extent of experience in other countries.” 

I am pleased to have this opportunity of citing so high an 
authority on the subject in confirmation of a great partat any rate 
of the case I submitted, with far less force of expression, in my 
letters published in THE ENGINEER on the 11th and 25th of 
October. JAMES WHITESTONE, 

113, Queen Victoria-street, E.C., 

November 25th. 


PROPOSED ASSOCIATION OF WATERWORKS ENGINEERS. 


Sir,—I read with interest the letter of Mr. D. M. F. Gaskin 
upon this subject, in your last istue. For a long time it has been a 
matter of surprise to me that, more municipal waterworks engi- 
neers did not join themselves to the Incorporated Association of 
Manicipal Engineers. At the present time there are many water- 
works engineers who are members of this Association, and anyone 
who peruses its ‘‘ Minutes of Proceedings” will see what a great 
amount of time has been devoted to the preparation of papers 
bearing upon waterworks matters, and that much interest has been 
taken in them. 

The cry now-a-days in every direction is, ‘‘ Consolidation and 
amalgamation ;” and while not decrying in the slightest the forma- 
tion of such an association as Mr. Gaskin is desirous of forming, 
should it supply a want felt by waterworks engineers themselves, 
I think it would be a matter for regret if a new association 
weakened a body which has done good work in the past ; and 
which—if it continues to progress as it has done of late years—will 
in the future carry out many needed reforms, and speak with no 
uncertain voice upon many of the burning questions which affect 
municipalities of every degree at the present day. 

This Association has now a roll of about six hundred members 
and eighty graduates, representing nearly all the principal towns 
in the United Kingdom, and also towns in China, Japan, South 
Africa, the East Indies, Australia, New Zealand, the United 
States, and on the Continent. Its title, like its qualifieation for 
membership, is broad and comprehensive: ‘‘Candidates for 
admission as members must be civil engineers or surveyors holding 
chief permanent appointments under any municipal Corporation, 
County Councils, or Urban or Rural Sanitary Authorities, and civil 
engineers or surveyors holding other chief permanent appoint- 
ments under any publile authority of the like nature within the 
United Kingdom, or in the Colonies, or foreign countries.” The 
‘‘ Gas, Water, and Electric Lighting Companies Directory” gives a 
list of about 145 water supply districts which are in the hands of 
local authorities, and there can be no doubt of the great tendency 
of this class to increase in number with each succeeding year. If 
those municipal waterworks engineers who are not a members, 
and who are eligible for admission, were to join, it would, I believe, 
be of mutual benefit to municipal officials who have so much in 
common. J. W. BRADLEY, 

Town Hall, Wolverhampton, November 23rd. 


(For continuation of Letters see page 537), 
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correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must wm all cases be accom gene pee by a large 
envelope legibly directed by the writer to himself, and bearing ‘a 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore phen corr ts to copies. 

* Al letters intended for insertion in Tow Ewotween, or containing 
rn Baa yys e~ be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of 
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address your complaint to the authorities. 
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MEETINGS NEXT WEEK. 
THe INstiTUTION OF Civit ENGINEERS. —Tuesday evening, at 8 p.m. 


Socrety or ENGINEERS.— Monday, December 2nd, at 7.30 p.m. Paper: 

‘Ventilation and Warming,” by Mr. William T. Sugg. Synopsis.— 
Difference of opinion on the subject—Rooms in restaurants, &c., without 
ventilation or warming—Ventilation and Warming of the Houses of 
Parliament—Great variety of requirements—Maintenance of a suitable 
temperature in the Debating Chamber and management of fresh air 
supply during sittings—Method of distributing fresh air all over the 
Chamber without draught—Extraction of vitiated air—Utilisation of 





Clock Tower shaft as a motive force to produce an upcast extractor of 
vitiated air—Sir Goldsworthy Gurney’s invention— Best level to take in 
fresh air in London—Ventilation of schools—Gas aspirator —Ventilation 
of the Egyptian Hall—Mansion House—Church lighting and ventilation 
—Composition of atmospheric air—Ventilation by diffusion—Conclusion, 

Tue INstTiTuTION Or JuNIOR ENoiInrERS.—Friday, December 6th, at 
8pm. Paper: ‘‘ Considerations with respect to Water, Gas, and Elec- 
tric Mains, &c., in connection with the Formation of Urban Roads and 
Footways,’ by Mr. J. Julian, of the Borough Engineer’s Office, Cam- 
bridge. 

Roya. InstiruTion.—Monday, December 2nd, at 5 p.m. 
monthly meeting. 

Geo.oaists’ AssociaTion.— Friday, December 6th, at 8 p.m. Paper: 
‘‘Notes on Indian Geology, including a Visit to Kashmir,” by W. H. 
Hudleston, M.A., F.R.S 

Society or Arts.—Monday, December 2nd, at 8 p.m. Cantor lecture: 
‘Mechanical Road Carriages,” by W. Worby Beaumont, M Inst. C.E 
Wednesday, December 4th, at 8 p.m. Paper: “Mural Painting with 
the Aid of Metallic Oxides and Soluble Silicates,” by Mrs. Anna Lea- 
Merritt and Prof. W. © Roberts-Austen, U.B., F.R.S. W. Holman 
Hunt in the chair. 
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1000 GUINEA ROAD CARRIAGE COMPETITION. 





Many correspondents have asked us to state the terms 
and conditions of the competition for the thousand 
guineas, which, as already announced in our columns, we 
have offered as prizes. They state, with reason, 
that they are desirous of commencing the preparation of 
designs for carriages to compete, and that it would be 
waste of time to formulate their ideas until they know 
something of the conditions with which the vehicles must 
comply. Now, under the existing state of the law, no 
adequate competitive trials could take place. A change 
is confidently anticipated; but what the change will 
exactly be it remains with Parliament to determine, and 
the effect of legislation may be such as to affect the 
proceedings of would-be competitors. 

It is, however, possible to arrive at some definite pro- 
positions—propositions that legislation need in no way 
affect, and therefore we have now the pleasure to publish 
the preliminary conditions of the competition. The 
necessary details for carrying out the competition based 
on these conditions are not immediately called for, and 
may be left for a little further consideration. 


JUDGES. 
The following gentlemen have courteously consented 
to act as judges :— 
Sir Frederick Bramwell, Bart , F.R.S., M. Inst. C.E.; 
Mr. John Audley F. Aspinall, M. Inst. C.E., Chief Me- 
chanical Engineer, Lancashire and Yorkshire Railway; 
Dr. John Hopkinson, F.R.8., M. Inst. C.E. 


CLASSES, 
The competition shall be international. 
The competing vehicles shall be divided into classes, 
viz. : 
A.—Prize 350 Guineas for the best mechanically- 
propelled vehicle to carry four or more persons. Total 
weight, fully loaded, not to exceed two tons. 


B.—Prize 250 Guineas for the best mechanically-pro- 
pelled vehicle to carry one, two, or three persons. Total 
weight, fully loaded, not to exceed one ton. 


C.—Prize 250 Guineas for the best mechanically-pro- 
pelled vehicle to carry one ton of goods or parcels. 
Weight, fully loaded, not to exceed two tons, 


D.—Prize 150 Guineas for the best mechanically-pro- 
pelled vehicle to carry 5 cwt. or less of goods or parcels. 
Weight, fully loaded, not to exceed one ton. 


The judges shall have power to divide any prize in 
case of vehicles proving of equal merit. 


PROPELLING Power. 


Any method of propulsion other than muscular power 
may be employed, provided it be contained in the 
vehicle. 

No oil or other liquid used in any engine, whether for 
the production of an explosive mixture, vapour, or for 
fuel, shall have a lower specific gravity than 0°8, or a 
lower flashing point than 73 deg. Fah.—Abel’s test. 


ComPETITION TRIALS, 


The trials shall consist of a run of not less than 100 
miles out and 100 miles home; or a total of not less than 
200 miles, over a course to be suksequently announced. 
On the completion of the run, the vehicles will be called 
upon to make such further runs, or to undergo such further 
trials, as the judges may deem necessary. 


SPEED. 


As the attainment of high speeds is not the object 
sought, it has been determined that nothing over 
10 miles an hour shall count. That rate of progression 
should be sufficient for all practical purposes, and 
racing among the competitors would be objectionable. 
The competitors may go as they please, at any speed 
they think proper, running continuously day and night, 
or stopping as they think best. But no speed over 
10 miles an hour will be placed to the credit of any 
competitor. That is to say, of two vehicles, one making 
the run of, say, 200 miles in 20 hours, and the other making 
it in 18 hours, the one shall be regarded for the purpose 





of the competition as equal to the other in the matter of 
speed. 
ENTRIES. 

Any maker, seller, or inventor of a vehicle may enter 
it for competition; but no vehicle shall be entered by 
more than one individual. Partnerships, or corporations 
making or selling, or joint inventors when there is more 
than one, shall for the purpose of this competition be 
regarded as “ an individual.” 

We believe that we have now supplied all the informa- 
tion that can be needed for the preparation of designs. 
The limit of weight—two tons—is that fixed in the Bill 
brought in by Mr. Shaw - Lefevre during the last 
Parliament, and seems to meet the conditions fairly well. 
Therefore we have adopted it. It only remains to add 
that the competition can scarcely take place at an earlier 
date than October, 1896. This will allow intending com- 
petitors nearly twelve months for designing and making 
experiments. 

All communications concerning this competition must 
be addressed to the Editor of Taz Encrinegr, Norfolk- 
street, Strand, W.C., and bear on the envelope the words 
‘Road Carriages.” 
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THE COAL SUPPLY OF OUR WARSHIPS. 


In another place we set before our readers certain con- 
siderations of the highest importance. They nearly 
concern the fighting power of our cruisers. We have 
shown that the offensive power of the enormous vessels 
which have been recently added to the British Navy is 
not commensurate with their displacement. We must 
not confuse the issues by mixing up defensive strength 
with offensive. It is enough for our purpose to show 
that, on a very much smaller displacement than that of 
our latest cruisers, as much offensive power and speed 
can be secured. When we inquire why our cruisers are 
so large, we find that several answers are ready to our 
hands. Perhaps the most important is that the bunkers 
of the new ships are very big, and carry a great weight 
of coal. We propose to confine our attention now to the 
principles which appear to influence the Admiralty on 
this point. We shall endeavour to show that they may be 
modified with very great advantage. 

It has been the custom for naval officers, engineers, and 
above all, of writers in the daily press who are neither 
officers nor engineers, to denounce ships of war which do 
not carry large quantities of coal. It has been made a 
sine qua non with some admirals that a ship of war, and 
especially a cruiser, shall carry coal enough to give her a 
range of 10,000 miles at ten knots. When a ship carrying 
only a couple of days’ coal at full speed is launched, no 
words are strong enough to use in finding fault with her 
design. The public are easily led away by a very 
plausible argument, and Parliament which is much guided 
by the daily press, acts and thinks accordingly. Pressure 
is brought to bear on the Admiralty, and quantities of 
coal are provided for in compliance with Parliamentary 
demands. Now, it appears to us that an altogether ex- 
aggerated importance is and has been attached to this 
question, and that large bunker capacity has been over- 
valued. It would, of course, be very good if, in addition 
to everything else, a cruiser carried enough coal to let 
her steam at three-quarter speed for a month at a time 
without stopping; but we cannot have this, nor anything 
like this, and it remains to be proved that we are aot 
sacrificing a very considerable certain advantage in the 
pursuit of a doubtful gain. For the principle embodied 
in the proposition that a cruiser must be able to 
keep the sea for long periods leads not only to loading 
her heavily with coal, but, going further, means load- 
ing her heavily with ammunition, stores, and other 
matters. It requires no skill as a naval architect 
to see that the less there is to put on board a ship the 
smaller she may be. If, for example, a consumption of 
150 tons of coal per day is contemplated, it is evident that 
if we are content with three days’ full speed steaming, a 
bunker capacity of 500 tons will suffice; whereas if we 
want to double the possible steaming period, we must 
put 950 tons on board. Of course, if we carry an extra 
quantity of coal, something else must be given up or the 
ship must be made larger. Now, the Admiralty in 
sacrificing gun-fire and many other useful things to 
enable cruisers to keep the sea for long periods, are, we 
believe, making a mistake; and the mistake arises in an 
erroneous conception of our national position on the one 
head, and on what would take place if war broke out, on 
the other. 

We have only to read what is written to know that the 
prevailing idea is that our cruisers would have to be sent 
from England to protect all sorts of places abroad, at 
great distances, and that they must carry huge quantities 
of coal to enable them to get to these places. The proper 
policy is, however, not to send ships to Australia, New 
Zealand, Canada, or the Cape, in emergencies, but to 
keep them there always. Our Australian Colonies now 
maintain for themselves a very small, but probably very 
efficient, naval force. Without interfering with this in 
any way, why. should we not maintain a sufficiently 
powerful squadron in southern seas? Of course, ships 
are stationed all over the world, but they all come home 
for repairs, refitting, kc. kc. There is no reason, however, 
that we can see, why naval arsenals on a moderate scale 
should not be established in our Colonies. There are now 
a few ports where a ship of war can refit, but they are 
very few. We possess nothing south of the Line that in 
any way answers to Portsmouth or Chatham. There is 
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no reason why they should not exist, but one—that is, 
expense ; and this ought not to be an insuperable difii- 
culty. Our readers must not run away with the idea that 
we have already all that is desirable in our Colonies. We 
may have all that is needed under existing circumstances, 
but we would alter the circumstances. Why should we 
construct a ship of 12,000 or 14,000 tons for service in the 
South Atlantic, for example, when a couple of ships of half 
her size, with the Cape as their head-quarters instead of 
England, would answera thousand times better? To endea- 
vour to make our meaning clearer, we would point to the 
fact that mercantile steamers have been builtin this country 
and sent to our Colonies for service. These vessels never 
come back to England. They have their own duties to 
discharge abroad. They are specially designed for these, 
and they remain abroad. In like manner there is no 
reason why three or four large naval centres should not 
be established abroad, each with its own staff, its own 
docks, its own engine and boiler shops, and from these 
centres would radiate, so to speak, fleets, which could 
still be integral parts of the British fleet. In home 
waters we should keep our home fleets. If war 
broke out we should not weaken our Mediterranean force, 
for example, to protect Cape Town or Quebec. In days 
of old the East India Company maintained its own fleet 
of war vessels to protect English interests in India. Is 
there any good reason why we.should not now have an 
Indian navy, so called, yet still constituting an integral 
part of the British Navy? 

The policy which we can do no more than shadow forth, 
would be impossible were it not that very large additions 
have been made to our naval strength, and will be made. 
No other nation has so many interests abroad. No other 
nation has so many places to protect. France, Russia, the 
United States have nothing tothink of buthome. They p2¢- 
sess nothing abroad that is worth taking from them. They 
are in the position of banks with but one office; a single 
policeman can make that safe. England is, on the con- 
trary, but a head office. There are branches all over the 
world to be protected from robbery. Why should it be 
necessary to send all the protective staffs from the head 
office ? Why not let each branch have its own protective 
organisation? There are many things about the scheme 
so obviously good, that it is quite unnecessary to insist 
upon them. That to which we wish to direct special 
attention is the influence which its adoption would have 
on the design of our warships. If it was extremely 
unlikely that a cruiser would ever have to steam 5000 
miles from her head-quarters, it is obvious that it would 
not be necessary to give her a coal supply suitable to such 
a voyage. The principle now followed is to construct 
cruisers which shall be able to go all over the world from 
an English port. The fact that we have a few coaling 
stations does not seem to have much weight attached to 
it. Now, if instead of sending a ship to, let us say the 
Gold Coast station, from Portsmouth, a ship was told off 
for service from Cape Town, it is clear that somewhat 
_— methods of construction could be adopted for 
each. 

The warships of Japan are not intended for use in any 
part of the world but one. Their cruising ground is 
limited. The consequence is that an enormous offensive 
power can be got on a small displacement. Every- 
one knows what the coast defence ship is. Everyone 
in the service understands that it is a term of 
opprobrium. When a vessel is considered to have done 
her work, to have become obsolete, she is relegated to 
the coast defence class, just as old pensioners used to be 
sent to defend dilapidated fortifications. But a change 
in naval policy, such as we have indicated, would confer 
& new meaning on the words: We should have wherever 
they were needed ships which could defend the coast 
in their own districts, and police the seas over regions 
limited enough in extent to be manageable. 

The man-of-war is now more, if possible, than ever a 
mass of compromises. It seems to be quite impracticable 
to build ships which shall have at once a high speed and 
a great bunker capacity, without sacrificing much that is 
extremely valuable. Why should so much coal be car- 
ried? The answer is obviously because the range of 
a British man-of-war must be very great under existing 
conditions. Alter the conditions, increase the efficiency 
of our coaling stations, provide district squadrons, and at 
once we dispose of a large part of the coal difficulty, to 
say nothing of securing other advantages scarcely less 
important. We would point out, in conclusion, that it is 
out of the question to do more within the limits of a 
single article than indicate very vaguely the principal 
points of an important policy. We have said enough in 
another page, however, we think, to give point to the 
suggestions which we make here. 


BLAST FURNACE GAS BOILERS, 


On the 14th of June twelve gas-fired blast furnace 
boilers exploded at Redcar. Four men were killed on 
the spot, and eight were seriously injured. The report 
of the Commissioners—Messrs. Howard Smith and J. H. 
Haliett—appointed by the Board of Trade to investigate 
the circumstances of the explosion, has just been made 
public. It adds little information to that which has 
already been published in our columns, bat it gives pro- 
minence to various questions more or less open to dis- 
cussion. The boilers all failed practically in the same 
way. They were plain tubes with hemispherical ends. 
They were 4ft. 6in. in diameter, and .68ft. long, and they 
were made of ‘“B” Staffordshire iron plates #in. thick. 
They were all single riveted, the rivets being in. diameter. 
Although they were made by different firms, they were 
all alike save in minor particulars. The pressure was 
60 1b., and the feed-water was introduced at or about the 
normal water level through a tee pipe, which distributed 
it so that cold feed could not impinge on the plates. It 
is admitted that every possible precaution was taken to 
ensure the safety of the boilers. They were regularly 
inspected by competent persons in the employ of Messrs. 
Walker, Maynard, and Co., and also from time to time 
by Mr. Levi Sutton, a boiler inspector in the employ of 





the National Boiler and General Insurance Company. 
The explosion resulted in the destruction of twelve of the 
boilers and the tubes that conveyed the waste gases from 
the furnaces to the boilers, the dislodgment of the other 
three boilers of the group from their seats, and the com- 
plete demolition of the boiler seatings. Boilers 3 to 12 
inclusive all gave way, and separated at the third circum- 
ferential seam from the front end; No. 13 gave way and 
separated at the fourth circumferential seam from the 
front end; and No. 14 had its side crushed in by being 
thrown against one of the saddle-brackets of No. 15. 
The remaining boilers, although dislodged from their 
seats, were not fractured, but some of them were bulged 
inwards on the side or bottom. The two parts of the 
exploded boilers were shot out in opposite directions, and 
landed in various positions, while their contents were 
vomited forth amongst the men at work at the furnaces, 
and on the pig beds immediately in front. The Com- 
missioners state that boiler No. 5 exploded first, and, 
destroying the brickwork separating the contiguous 
boilers, these fell, broke their backs, and exploded, and in 
like manner caused the ruin of their fellows. On this 
point it is enough to say that we think the evidence 
bearing on it is wholly inconclusive. Mr. Ingham, a man 
of large experience, held that No. 13 exploded first. 
Indeed, the report admits that doubt exists, because in 
one place we are told that “either No. 4 or No.5 ex- 
ploded first.” The matter is of comparatively small 
importance, however, and we may pass on to other ques- 
tions. 

The Commissioners are careful to insist on the impro- 
priety of using long, externally-fired boilers, and they 
give an ominous detail of repairs and seam rips. It ap- 
pears that the insurance company through Mr. Hiller, 
its engineer, repeatedly warned Messrs. Walker, May- 
nard, and Co. that their boilers were not what they 
ought to be. The Commissioners nevertheless directed 
the company to pay £50 toward the expenses of the in- 
quiry, because the company had not specifically told 
Messrs. Walker, Maynard, and Co. that the boilers were 
dangerous and should not be used. It does not appear 
that the Commissioners held that the danger was only due 
to the bad condition of the boilers, but simply to the fact 
that they are of a type liable to seam rips; and we 
gather that any insurance company which fails to state 
that long externally-fired boilers are dangerous incurs a 
very grave responsibility in the eyes of the Board of 
Trade. Now, we may say here at once that the type of 
boiler is defective, and we should be very slow to recom- 
mend its adoption under any possible circumstances ; 
and having said this, we can with an easy con- 
science go on to add that the type is by no means 
so bad as the Board of Trade would have us _ be- 
lieve, and we see no reason why boilers such as those 
which exploded should be regarded as necessarily, and, 
in essence, dangerous. We may test the soundness of 
this view by the history of the Redcar boilers. No. 1 
boiler, which did not explode though dislodged from its 
seat, was no less than 15 years old; Nos.2 to 7 were 22 
years old, and No. 2 did not burst. Nos. 8 to 14 had 
been in use for 20 years. This appears to be an excellent 
record. A type which couldendure the fierce action of a 
gas flame for 15 or 20 years cannot be very bad. But we 
are told that there were many seam rips. No doubt, 
but is that remarkable considering the material? 
‘““B,” or so-called “ Best” iron is a very inferior 
iron. Wedo not know whether Messrs. Robert Heath 
and Co. did or did not use the “B” brand in a 
different sense from other makers. We take it for 
granted that the firm used it in the ordinary trade sense. 
The lowest quality that ought to be worked into the 
bottoms of externally-fired boilers is ‘* BBB,” or 
‘“Treble Best,” and we do not hesitate to say that the 
seam ripping which took place was largely due to the 
inferior character of the iron. Instead of blaming the 
type, the quality of the plates should have been blamed. 
Had the boiler bottoms been of really tough iron in 
the first place, there would have been few or no seam 
rips; and in the second place, if a boiler had been dis- 
lodged from its seating, it would not have broken in two 
when it fell. The breaking was due to the brittleness 
of the iron, and it is a noteworthy fact that we cannot 
gather from the report that the iron ever was tested. It 
is said to have “lost its nature,” and to have become 
brittle through age; but this is mere conjecture. Why 
did not the Commissioners have the plates tested for 
elongation by some competent authority ? 

But further, let us consider what all this seam ripping 
means, and the theory which professes to account for it. 
The boilers were carried each by five cast iron bridges, 
spanning it, and resting at either end on the brickwork. 
To the tops of the boilers were rivetted double angle irons, 
and from those, three slings, spaced 20in. apart, rose to 
each bridge. These sling rods were screwed and provided 
with nuts above the bridges. Consequently, each boiler 
was hung from five bridges by fifteen slings. The dis- 
tance between any two bridges did not exeeed about 
12ft. Itiscommonly assumed that seam ripping iscaused 
by the longitudinal expansion of the boiler bottom 
in excess of that of the boiler top. This cambers 
the boiler and causes it to rise at the ends, throw- 
ing additional weight on the central slings and 
bridges. It will be readily understood that somewhat 
complicated stresses are thus set up; but it is clear that 
the tendency of the expansion effort is to put the plates 
in the boiler bottom in compression—the very opposite 
stress to that needed to bring about seam rips. It is 
clear that so long as the “boiler is free to camber, no 
ripping stress can be set up by the action of the flame. 
Any tendency to rip ought to appear on the top of the 
boiler, where, however, ripping is never seen. Many 
engineers, seeing the futility of urging that expansion 
causes seam rips, say that they take place when the 
boiler is allowed to cool down, because in returning to 
its original form a heavy longitudinal stress is put on 
the boiler bottom. We have heard the view advanced 
over and over again, and we have never yet heard 








anything like a satisfactory explanation of the cause of 
the ripping on this ground. That it does occur ig in. 
disputable, but why it occurs remains to be settled. The 
only really plausible explanation is that the camber im. 
parted to the boiler by unequal expansion becomes a per. 
manent set, and that the cooling of the bottom plates 
and their contraction, tends to pull the set out, and so 
sets up a very heavy tensile stress on the boiler bottom, 
whence the seam rips arise. Against this it may be 
urged that seam-rips occur in all externally-fired boilers, 
short or long, unless the iron is of extreinely good quality, 
and that the cambering action must be too small to 
cause permanent deformation in any of the plates. We 
may, to simplify matters, regard the whole boiler as a 
single web girder without flanges and of uniform 


section. If we heat such a plate suspended ver. 
tically, along the lower edge, it will take a 
camber. When it cools again it will return to its 


original form, or it will not. If it does not, permanent 
set has taken place. Can such a set occur in a boiler ? 
In trying to answer this question, we have first to con- 
sider how much the bottom of a boiler 60ft. long between 
perpendiculars—that is, neglecting the hemispherical 
ends—will lengthen. We shall be within the mark if we 
say that the bottom plates of a fairly clean boiler will not 
be more than 200 deg. hotter than the top. In a length 
of 60ft. the extension would then amount to about lin. 
for this difference of temperature. Now, a strip of iron 
60ft. long may very well be stretched lin. without taking 
a permanent set, and the stretching in this case is not 
similar in character to that brought about by a pull at each 
end. There is, we think, no reason to believe that a boiler 
takes a permanent set of any kind under the conditions. 
Indeed, it is well known that the slings rise and fall 
through the bridges. Insome cases the nuts have rested 
on helical springs inte:p»sed between them and the 
bridges, and Mr. Head years ago patented a system of 
balance weights to provide similar means of accommo- 
dation. It may be taken as proved that the boilers, 
although curved up at the ends when hot, always 
become straight again when cold. That is to say, in 
practice there is no evidence of permanent set. Yet 
without the permanent set, why should cooling cause 
seam rips any more than heating? We believe that the 
whole question of seam ripping needs investigation, and 
that it is due to causes which are obscure. The seams 
are no doubt subjected to stresses, but what their precise 
nature is is not known. Further, it should not be for- 
gotten in approaching the subject that all seams in brittle 
plates are liable to rip, even without being heated. We 
have ourselves seen a seam ripped through half-a-dozen 
holes during the night in a new boiler shell made of ex- 
cellent iron, and no doubt our readers have had very 
similar experiences. The liability of seams to rip under 
the hydraulic rivetter has prevented many engineers from 
using the tool. Now, it so happens that the long gas 
boiler is almost invariably made of poor material, and 
with a multiplicity of seams, and it is possible that in 
this fact lies one explanation of the prevalence of seam 
rips in sth boilers. 

Opinions will, we believe, differ as to the soundness of 
the theory of the explosion accepted by the Commis- 
sioners. It would not be difficult, indeed, to point out 
features in the catastrophe which are very difficult of 
explanation. The explosion ofa dozen boilers failed to 
wreck two or three, while the explosion of one is supposed 
to have started nearly a dozen. For ourselves, we may 
say that we believe that on the whole the decision of the 
Commissioners was consistent with the facts. Mr. Hiller 
no doubt thought there was risk in using the boilers, but 
he did not think they were very dangerous. But the 
danger lay, not in the type, but in the material No 
doubt if the plates had been subjected to test they would 
have been found brittle. But there are dozens, if not 
hundreds, of long externally-fired boilers still at work. 
No one would be justified in condemning them only on 
the score of danger because they are long, and because 
they are fired externally; yet it must not be forgotten 
that while bad material is always a source of danger in a 
boiler, it is doubly dangerous when the boiler happens 
to be an externally-fired gas boiler. Be the upper plates 
of them what they may, the bottom plates should be of 
the very best possible material. 
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HIGH RAILWAY SPEEDS AND PERMANENT WAY. 


PRESIDING at the twelfth annual social gathering of the 
engineers’ department of the Caledonian Railway at Glasgow, 
on the 23rd inst., Mr. Robert Dundas, engineer of the 
southerz division, and an ex-president of the Institution of 
Engineers and Shipbuilders, referred to the high speeds which 
were & feature of this season’s tourist traffic between London 
and Scotland, and questioned if these speeds, for such a dis- 
tance, could have been satisfactorily maintained with the 
description of rails in use on the line twenty years ago, 
although the permanent way in those days were very excellent 
for its time. There had been a steady increase in the weight 
and strength of the permanent way. Since the introduction 
of the figh-plate, which effected a great improvement, the 
rails had been increased in weight to 801b. per yard, and 
within the last few years rails of 901b. per yard had been 
adopted, with fish-plates double the old weight. Engineers 
had also added to the weight of the chair, owing to the 
necessity of having a large bearing area, With a narrow 
bearing surface, and fixed with only two spikes, the cbair 
worked down much sooner into the sleeper, and in the case 
of creosoted sleepers, which lasted much longer than uncreo- 
soted, it was of great importance that they should not be 
condemned simply because the chair had worn into them. 
The fixing of four spikes into the chair heldit far more firmly 
on the sleeper and prevented wear. With a strong and sub- 
stantial road of this description, having rails which did not 
require to be turned, the only wear being on the upper surface, 
deep fish-plates, good ballast, and careful attention on the 
part of the platelayers, the high speeds of last season were cuc- 
cessfully attained. As regards the much-vaunted steel 
sleaper, it was now demonstrated and well known that where 
fast traffic was concerned, it was not half so durable as & 
ereosoted timber sleeper, Apart altogether from the deteriora- 
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t, they gave way right under the seat of the rail. 
oe doubt suitable for warm climates where timber 
did not last, but in our temperate region they were a decided 
failure. Steel chairs on @ wooden sleeper were also now 
engaging attention, but apart from other considerations, it 
did not appear that they were a commercial success in com- 

arison with castiron. The proper sphere for steel seemed 
4 be in the rail and fish-plates. He was far from maintain- 
ing that we were at the end of improvement in this matter, 
any more than, as had often been said during the last twenty 
years, we were at an end with the railways in the country, 
bat up to the present time we had kept pace with every 
modern improvement. 


NORTHERN RAILWAY PROJECTS. 


Ir cannot be said that the railway projects that are pro- 
posed in the North, and that have got as far as the notice to 
Parliament stage, are very numerous this year; but it is 
probable that one of the new Bills promoted—that for the 
amalgamation of the North-Eastern Railway and the Hull 
and Barnsley—will create much interest, and probably lead to 
a good deal of opposition. Apart from that there are only 
very small schemes proposed, such as a little line from Killing- 
worth, near Newcastle, to Gosforth, which would, if made, 
give great additional facilities for the traffic to the races 
there. This and a few elbow lines to unite sections and to 
facilitate traffic between the branches, are the proposed new 
lines of the North-Eastern Railway, whilst the new line from 
Lancashire to Newcastle is still only a project that has not 
entered into the stage of active opposition. Unquestionably 
the tendency of recent legislation, and the burdens that are 
being put on railways by trades unions and by local 
authorities, are having the effect of checking the development 
of the great lines; and the idea of light railways does not 
seem to have taken any very deep hold of the North, though 
it is probable that many parts in the four northern counties 
would afford fair opportunities for the construction of such 
lines. In the last few months the railway traffic of the 
country a3 a whole has shown a marked improvement, 
though on the great railway of the North, the North-Eastern 
line, there is still recorded this half year a decrease that is 
now being slowly reduced, but that is as yet important in 
aggregate if not so in percentage. Should there continue 
that fuller trade that has of late shown itself, it may be fairly 
anticipated that there will be in time a fuller development of 
railway construction in the North, but the dulness that has 
been felt for some time and the diminished dividends are the 
best apologies for the limited work that is proposed. The 
ultimate determinator of railways that are to be made by 
commercial companies must be ultimately the dividend that 
is paid to the owners, and when the dividends that are paid to 
railway shareholders in the North increase, it may be expected 
that projected new works will also be enlarged. 
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Proposed London and Paris Railway: London and Paris 
in 44 Hours, By Witt1am Contarp. London: Effingham, 
Wilson and Co. 1895. 


Tuts is rather a startling title to begin with. Nor does 
its purport lose in sensational character when we learn 
that Mr. Collard does not propose to reach Paris by rail 
throughout, per submarine tunnel, but to retain the sea 
passage, and to gain the three hours’ time on our present 
fastest transit by acceleration of the land journey. 

To effect this he advocates in the book under notice 
the construction of two entirely new railways. One 
would start from a new London terminus to occupy 40 
acres of the site on which Millbank Prison formerly 
stood, and would run by an almost absolutely straight 
route from London to Maidstone, and thence to Dover. 
The other would start from Calais, and also run in a 
nearly straight line to Amiens, and thence to Paris. Both 
lines would be almost on a dead level, the mean gradient 
of the English line being only 1 in 1586, and of the 
French line 1 in 1516, Mr. Collard further proposes that 
four lines of rails should be laid all the way on both lines 
from the outset, and that land should be acquired for an 
additional up and down line. He proposes an average 
speed of 63°76 miles an hour from start to stop between 
London and Dover; 65°51 miles an hour between Calais 
and Paris. The Dover-Calais sea passage is to be done 
regularly in one hour exactly. 

This seems a very “large order ”"—an enormous one, in 
fact. What, everybody will immediately ask, would be 
the cost of so vast an undertaking, and how could it 
pay? Mr. Collard is fully prepared with a reply to both 
queries. He estimates the total capital cost at 41 
millions sterling—£41,000,000. That is not a small 
sum, even in these days of big totals. But he further 
estimates that the annual gross receipts would be 
£3,700,000, which, after deducting £1,486,440 for work- 
ing expenses, would leave a balance of £2,243,500 avail- 
able for dividend, which would give a return of 5 per 
cent. He does not arrive at these figures by any hap- 
hazard guess, but works them out by an elaborate and 
ingenious process of calculation and estimation based 
upon the actual experience of existing lines. 

_ Mr. Collard claims that his project “‘has the merit of 
simplicity.” So it has, no doubt; but it is simplicity of 
a kind which is apt to be costly. This he freely admits; 
but he contends that it would be a remunerative enter- 
prise, and that its international and commercial advan- 
tages would be so large as to overshadow its mere 
mercantile aspect. That the cost of tunnelling and ex- 
cavation to provide a railway on such a scale would be 
‘‘ very considerable ”’—in fact, much heavier than usual— 
he does not deny, but he holds that the benefits accru- 
ing from the diminution of resistance by getting rid of 
curves and steep adverse grades—these benefits includ- 
ing reduced wear and tear, lessened fuel consumption, 
and enhanced facilities for speed—would largely operate 
in compensation. He anticipates that the shortening of 
transit time would attract so much fresh traffic as to 
ensure the profitable return on which he counts. 

According to his scheme, the Millbank station would 
be 37ft. above high-water mark, with a bridge over the 
Thames high core to escape causing any obstruction 
to the river navigation, The English line would be level 





for two miles, and then would rise at 
miles; next, would be level for 43? n 
would fall at 1 in 765 and 1 in 500 f 
distance. By this route Dover would | 
from London. Starting from Calais, tk 
at 1 in 500 for 28? miles, would then 
miles, and after falling at 1 in 500 for 
conclude with 5} level miles into Paris. 
are carefully worked out into fractiona 
rently a trial survey has been made of t 
sides of the Channel. Similarly, the co 
is most elaborately brought out in detai 
the cuttings for the English line s 
15,595,964 cubic yards at 8d., and 121,52 
at 9d., the respective totals being £51 
£4,557,651 153. 9d. The English tunr 
as 19 miles (less 14 chain) in total len 
per yard, or £3,340,700 in all. Mr. Coll 
per mile for land and compensation ot 
polis, £500,000 per mile within met 
£20,000 per mile for permanent way, n 
graphs; £630,000 for a viaduct throug! 
£500,000 for two hotels; £60,000 each for 
termini; £1,000,000 for legal, survey 
mentary expenses; another million f 
£750,000 for a bridge over the Thames 
the Seine; £1,500,000 for steamers; £4 
stations and £46,500 for French st 
stations, at Maidstone, Dover, Calais, a 
reckoned at £5000 each, suburban at 
country at £1000 to £1500. 

It will thus be seen that Mr. Collard | 
matter with remarkable care and pains. 
gigantic scheme should assume a pr 
coming into the market embodied in 
computations will undergo very string 
investigation, such as would be quite im 
the limits of the present article. But : 
say, that he offers many cogent reasons 
he has presented. 

With regard to the question of pra 
which he devotes much argument, that 
settled in the most definite way bya 
The so-called ‘‘ Race to Aberdeen,” in 
strated conclusively that trains could be 
relatively heavy routes as those to Sco 
speeds from start to stop of 661, 66°7, 
hour respectively, with engines of no spe 
the fastest indeed being done by a rebt 
nally constructed twenty-two years ago. 
Northern 8ft. engines, with a fair lo 
nothing of the average speed required 
calculations; so this point at least m 
as definitively settled in the affirm: 
the allowance of sixty minutes for 
has been proved feasible, through its 
more than once by the steamers at 
Indeed, we believe that one of the Em, 
Douvres class has made the run bet 
Calais in fifty-seven minutes or less, so 
within reach. 

Provision is made for the acquisition 
rights enjoyed by the Northern Railwa 
is assumed that the French Governmen' 
to buy back from the Northern Railw: 
term of the concession held by that 
until 1950. This seems to us very ques 
of the enormous value to the company 
rights now held. However, this is pro 
Collard’s estimate. 

As to the likelihood of competition o1 
existing English companies, the Sot 
London, Chatham and Dover, Mr. Col 
apprehensive. He does not see how the 
accelerate their services above the prese 
and even if some slight acceleration 
could not bring down the time within t 
of that easily workable under ths new s 
does he believe that the South-Easte 
Chatham and Dover Companies could cs 
rates so as to cripple the new undertak 
conclusive arguments are adduced on t 
that the new service would possess 
inherent superiority that any competitic 
futile. 

It is unnecessary to follow the author 
involved calculations and estimates by w 
his case for the proposed railway. Sufi 
he has apparently taken account of ever 
reasonably be raised. It is probably his 
indisputable data that will chiefly be 
opponents of his scheme. That it will h 
intense and bitter opposition at the ha 
panies at present carrying on the trade i 
clusion, seeing that, if we understand M 
he reckons upon expropriating all the pas: 
veyed by these lines, and getting 33 per « 
He urges that the new railway should be c 
for the immense traffic likely to be cau 
Exhibition of 1900. That allows bare 
everythiog-—preliminary arrangements 
tary battles, as well as construction. It 
novel experience for this to prove feasib! 
There is a good deal in Mr. Collard’s 
entirely new railway, so designed as to & 
the mistakes made by the older lines, 
and worked by the light of modern knc 
aid of modern appliances and improven 
be opportunities of economy and profit v 
fully realised even in theory. The sa 
absence of branches and junctions, to tk 
curves and steep grades, to the lessened ¢ 
ing, to the heavier loads hauled and co 
number of trains, to the better syste 
traffic working, &c., ought to be large, 





larger than there exist present opport 
mating. The effect of stimulating traffi 





GINEER. 





533 








ould rise at 1 in 500 for 9} 
el for 437 miles, and finally, 
d 1 in 500 for the remaining 
over would be only 68 miles 
om Calais, the line would rise 
would then be level for 94} 
1 in 500 for 20 miles, would 
s into Paris. All these figures 
nto fractional details. Appa- 
en made of the route on both 
larly, the cost of construction 
| out in detail. For instance, 
glish line are estimated as 
d., and 121,537,381 cubic yards 
ls being £519,865 9s. 4d. and 
English tunnels are reckoned 
in total length, to cost £100 
ll. Mr. Collard allows £3000 
pensation outside the metro- 
within metropolitan limits, 
anent way, masonry, and tele- 
.duct through South London ; 
),000 each for London and Paris 
egal, surveying, and Parlia- 
er million for rolling stock; 
the Thames and for two over 
teamers ; £47,000 for English 
' French stations—principal 
ver, Calais, and Amiens, being 
uburban at £2500 each, and 


Mr. Collard has gone into this 
re and pains. Doubtless, if his 
ssume a practical shape by 
smbodied in a prospectus, his 
very stringent analysis and 
| be quite impracticable within 
ticle. But it is only fair to 
gent reasons for the estimates 


stion of practicable speed, to 
ument, that has already been 
te way by actual experience. 
berdeen,”’ in August, demon- 
ains could be run, even on such 
those to Scotland, at average 
'66°1, 66°7, and 67°2 miles an 
ines of no special construction, 
ne by a rebuilt engine, origi- 
vO years ago. 
th a fair load, would make 
eed required by Mr. Collard’s 
{| at least may be dismissed 
the affirmative. Similarly 
minutes for the sea passage 
through its accomplishment 
teamers at present running. 
of the Empress and Calais- 
the run between Dover and 
s or less, so that also is quite 


e acquisition of the exclusive 
hern Railway of France. It 
Government might be willing 
thern Railway the unexpired 
eld by that line which runs 
us very questionable, in view 
he company of the exclusive 
, this is provided for in Mr. 


»mpetition on the part of the 
es, the South-Eastern and 
ver, Mr. Collard is not very 
t see how they can materially 
pve the present rate of speed, 
acceleration were possible, it 
ime within two or three hours 
er ths new scheme. Neither 
South-Eastern and London, 
nies could carry out a war of 
ew undertaking; but no very 
dduced on this point, except 
uld possess such enormous 
1y competition must needs be 


y the author through all the 
timates by which he supports 
iilway. Suffice it to say that 
ount of every point that can 
probably his deductions from 
chiefly be assailed by the 
That it will have to encounter 
n at the hands of the com- 
n the trade is a foregone con- 
noderstand Mr. Collard aright, 
ig all the passengers now con- 
tting 33 per cent. in addition. 
y should be completed in time 
ly to be caused by the Paris 
allows barely five years for 
rangements and Parliamen- 
truction. It would be a very 
prove feasible. 
[r. Collard’s idea that on an 
igned as to steer clear of all 
older lines, and both built 
modern knowledge with the 
nd improvements, there may 
and profit which are not yet 
ry. The saving due to the 
ictions, to the freedom from 
he lessened amount of shunt- 
uled and consequent smaller 
better system of suburban 
to be large, and may be far 
esent opportunities of esti- 
alating traffic by acceleration 


The new Great | }, 


and superior convenience may be, as it has been hitherto, 
a very substantial enlargement of returns. All this is 
not improbable. 

But the scheme is so gigantic that it almost takes one’s 
breath away at the first shock of its disclosure. 
Closer intimacy may modify its startling aspect. That 
much more will be heard of it can hardly be doubtful. 
Meanwhile, whatever may be thought of the problems and 
prospects of Mr. Collard’s great scheme, it must at least 
be admitted that he has set it forth with marked ability, 
and in the shape of a well-written and most instructive 
little book. 


A Practical Manual of Minerals, Mines, and Mining. By 
Professor H 3. Ossporn, LL.D. Second Eiition. 
Revised and enlarged. 8vo., pp. 369. Philadelphia: H. C. 
Baird and Co. London: E.and F.N. Spon. 1895. 

Tuis is a re-issue of a volume by a deceased American 
divine who appears to have combined the duties of pastor 
of a church with the professorship of natural science, 
mining, and metallurgy, in several of the smaller colleges 
in the United States. The first edition, published in 
1887, was under revision at the time of the author's 
death in 1894, but the work has been completed in its 
present form by a thoroughly competent editor, whose 
name is not given. It is rather difficult in a short notice 
to characterise its contents, as in addition to the five 
words given above, the description on the title page 
extends to seven lines of small capitals ; but according to 
the original preface, the object of this manual is to place 
before the practical mineralogist and miner all the 
important help which may be derived from the present 
state of knowledge as it bears upon the departments of 
useful mineralogy, mining, and mines, and this is core 
by giving in the first part a sketch of descriptive miner- 
alogy, mineral analysis, and assaying, the occurrence 
and distribution of minerals, and metallurgy; while the 
second, under the title of Mining Work and Architecture, 
reproduces, with some additions from American examples, 
one of a series of elementary German works prepared 
for teaching in the lower mining schools of Austria by 
Bergrath Niederrist, of Brunn, in Moravia—whose name 
is incorrectly given as Neiderest. This part is illustrated 
with a series of rough but effective diagrams of shafts 
and levels, timbering, walling, &c., which are probably of 
German origin and fairly respectable antiquity. The 
translator seems to have been unfamiliar with the mining 
terms current in English-speaking countries, or rather to 
have preferred German ones with English equivalents of 
is own, which are often exceedingly unlike those in 
actual use. We also find some very strange mechanical 
notions in this part, as, for instance, in the description of 
the Fourneyron turbine which ‘Is of double form, the 
outside ring wheel being made stationary, and the inside 
fastened to the shaft. The water descending would 
naturally push this outer ring in the direction of the 
arrow—1.e., backwards—but being immovable the effect 
is to move in the opposite direction the inner wheel 
attached to the shaft.” This description is illustrated 
by two figures, which contradict it in every essential 
point. 

The descriptive part, which is classified under the 
heads of the different metals, is largely made up of 
extracts from the United States Mineral Statistics, and 
elementary treatises by Dana, Makings, Bloxam, Mitchell, 
Bristow, &c., all of which can be readily obtained, and 
are, for the most part, considerably cheaper than the 
present volume, whose price, according to the catalogue 
bound up at the end, is 4°50 dols., or 18s., which seems 
to be much in excess of its intrinsic value. According to 
the title page it contains full descriptions of the most 
effective methods of mineral analysis, but as far as we 
can seé, most of what is said upon this subject is 
decidedly ancient. The method given for iron ores pro- 
bably represents that used in 1843-44, when the author 
studied at Bonn and the Polytechnic Institution of 
London, and is interesting as a chemical curiosity, but is 
entirely out of place in what professes to be a new 
practical manual. 
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STRIKES IN France,—The strike statistics contained in the 
report for 1894, recently made by the French Bureau of Labour, 
present an interesting study. Daring the period covered by this 
report there were 391 strikes, in which 54,576 workmen took active 
part, resulting in the loes of 1,062 480 days of work, the question 
of wages being responsible for 55 per cent. of the strikes which 
occurred. The workmen were successful in 21 per cent. of the 
strikes, which concerned 25 per cent. of all the men out; while 
strikes involving 454 per cent. of the workmen failed, and 33 per 
cent. of the strikes were partially successful. The appeals to the 
new law of arbitration numbered 101, of which eight were made 
before work was actually stopped, and 93 after strikes had been 
declared. The number of appeals to the law of arbitration by the 
workmen was 51, while employers made four appeals and employers 
and employed together made two. The employers refused arbitra- 
tion in 24 cases, and the workmen in 16 cases, After arbitration 
had been refused the working men in two cases gave up their 
demands withont having quitted work ; a strike was declared once, 
while 21 strikes were continued and five were ended by the 
workmen, who abandoned their demands. Of the 22 strikes com- 


menced or continued after arbitration was refused, six were 
successful, seven were compromised, and nine were defeated. It is 
interesting in this connection to compare the number of strikes for 
the period named with those of previous years—in 1893 there 
being 634 strikes; in 1892 there were 261, and in 1891 there were 





267 strikes, 
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LEICESTER WATERWORKS. 


THE present water supply of Leicester is obtained from two 
storage reservoirs constructed by the late Mr. Thomas Hawks- 
ley, M. Iost. C.E., one at Thornton, about ten miles from 
Leicester, from which the water gravitates to the New Parks 
Service Reservoir, and thence to Leicester; and the other at 
Bradgate Park, about seven milesfrom Leicester, from which 
the water is pumped either to a service reservoir at Gilroes or 
to the one at New Parks, the pumping station being near the 
village of Cropston. 

These supplies will shortly be supplemented by a third 
reservoir now being constructed below the village of Swith- 
land, from the designs and under the superintendence of Mr. 
J. B, Everard, M. Inst. C.E., of Leicester, the Act for the 
works having been obtained in 1890, Messrs. T. and C. 
Hawksley acting as consulting engineers. We hope when 





these works are more advanced to publish particulars of them, | 
meanwhile we may say that the water from the Swithland | 


Reservoir will be pumped to a new high-level service reser- 
voir, now being constructed by Mr. Everard, at Hall Gates, 
this being at a sufficient elevation to command the higher 
parts of Leicester by gravitation, which the present service 
reservoirs will not do. 

In addition to the works of extension, it has been found 
necessary to supplement the pumping power at the Cropston 
Station by an additional pumping engine, and we give illus- 
trations of this engine and the engine house on page 530 
and above. The original engines, two in number, were made 


by Messrs. Neilson and Co. from the designs of Mr. Hawksley, | 
and are compound rotative beam engines working with a | 
pressure of less than 301b. They are of very good construc- | 
tion, and have been running continuously since their com- | 


pletion more than twenty years back. 


Acting under the advice of Mr. Everard, under whom the | 


extension of these works have been carried out, the Corpora- 


tion decided to adopt for the new engines triple expansion | 


rotative engines, with overhead cylinders of the marine type, 


having a working pressure of 1201b., and after competition | 


these engines were, with the new engines of the same type 


and size, to be erected at Swithland, given to Messrs. Easton, | 


Anderson, and Goolden of Erith, Kent. 


The Cropston engine has recently been completed and set | 


to work, but has not yet had its official trial, as Mr. Everard 
wishes to have the new high-level service reservoir completed, 
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so that the engine may have its full duty to perform before 
the trial. 

The two engines for Swithland are still in process of con- 
struction at Erith, and these will not be fixed and running 
on their full work much before June next. 

It will be seen from the engravings that the engine consists 
of three steam cylinders—high, intermediate, and low. The 
valve gear is of the ordinary slide type, having the maker's 
improved Meyer expansion gear fitted to all the cylinders, 
and capable of being adjusted by hand while running for 
each cylinder separately, and so designed that the cut-off both 
top and bottom is for all grades practically equal, in which 
it differs from the ordinary Meyer gear. The cylinders are 
jacketed by liners. The pumps are of the plunger type, 
driven direct from the piston-rod of each cylinder, with a 

| return connecting-rod on to the three-throw crank shaft of the 
| engine, on either end of which is mounted a fly-wheel. The 
pump valves are of the ring type, the seats and rings being of 
gun-metal. 

| The fly-wheel shaft is in the centre between the steam 
| cylinders and the rams, and is actuated by connecting-rods 
| working in the hollow rams, these being coupled direct by a 
| pair of rods to the crossheads below the steam cylinders. 
| The whole forms a very compact and neat arrangement, and 
| the engines are highly finished. 

| Steam is supplied to the engine by a pair of Lancashire 
| boilers, each 30ft. long and 7ft. diameter, made by Mr. Edwin 
Danks, of Oldbury, near Birmingham. The leading particu- 
| lars of the engines are as follows :— 


Diameter of high pressure cylinder .. .. .. 17in. 
99 », intermediate ae Seusuiren new 27in. 
ae », low pressure € or Tepe. tow 44in. 
je ee a ee ee ee ee 36in, 
Revolutions per minute a. «2 «- «se +s 25 
ROM RORSUTS 2. 6s 2c oc cc 0s a 120 
Indicated horse-power .. .. .. .. about 150 
| Diameter cf pump plungers, Cropstore .. .. 13fin. 
| 9 - oe Swithland .. 12}in. 
Maximum head of water in feet, Crepstone .. ‘78ft. 
Swithland .. 378 


Considerable difficulty was experienced in putting in the 
foundations, as trial shafts and borings showed that fora depth 
of upwards of 37ft. the subsoil consisted of loose running silt, 
and as the existing buildings and engines were upon the same 
bed, the greatest care had to be exercised so as not to dis- 
| turb the existing work. Sheet piling Gin. thick, and tongued 
| with wrought iron, was driven to a depth of 24ft., and made 





| in the chair. 








water-tight and strongly timbered inside. The sand and silt 
was then taken out and bottomed in short lengths to a depth 
of 20ft., and replaced by a bed of cement concrete Sft. thick, 
upon which the buildings and engines have been erected. 
These precautions proved satisfactory, as neither during the 
putting in of the foundations nor subsequently has any 
settlement been detected in the existing buildings and 
machinery. The buildings were carried out by Mr. J, E. 
Johnson, of Leicester. 

New filter beds are being also constructed at the Cropston 
Station, to supplement those already in work, and these are 
being carried out by Messrs. S, and E. Bentley, from the 
designs and under the superintendence of Mr. F’. Griffith, the 
engineer and manager of the waterworks. 

In another impression we shall publish further drawings 
of the machinery. 








TRADE AND BUSINESS ANNOUNCEMENTS.—Mr, F, Flannery, of 
Water-street, Liverpool, has taken into partnership Mr. S. B. 
Tritton.—Messrs. Peckett and Sons, Atlas Locomotive Worke, 
Bristol. have appointed Messrs, Windsor-Richards, Rainey, and 
Co,, 109, Hope-street, Glasgow, their sole representatives for 
Scotland.—Messrs, Wm. Simons and Co., Limited, Renfrew, bave 
just received an order from the Agent-General for the Western 
Australian Government to construct a powerful hopper dredger for 
Fremantle, this being the second veesel ordered for this port at the 
above-mentioned firm.—Messrs. Winder Bros., of Royds Works, 
Sheffield, announce that they have opened an cffice at 52, Queen 
Victoria-street, London. 

Roya ScorrisH Socrety oF ARTS,—The second meeting for 
the Session of this Society took place in their hall, 117, George- 
street, Edinburgh, on 25th inst., Mr. John Whitelaw, vice-President 

The first paper submitted was by Mr. James 
McDonald on ‘‘ An pe Oil Blast Lamp.” This lamp burns 
naphtha, and contains sufficient for from two and a-half to three 
hours’ use, and by means of a blast from bellows attached by 4 


| rubber tube a Bansen smokeless flame is produced, which will 


readily melt lead and solder. Thus ordinary plumbers’ joints 
are made by applying the flame of the lamp my to the lead 
pipes to be united, and melting the solder on to the pipe with- 
out the use of a copper bolt, The lamp is easily handled, and 
entirely does away with the plumbers’ chanffer for small jobs. 
Mr. A. Fairlie Bruce, M. Inst. C.E., read a paper on ‘‘ Portland 
Cement and Concrete,” describing a series of tests which had 
been carried out on the Loch Katrine Waterworks for the Glasgow 
Corporation. 
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CONTRACTS OPEN—CAISSONS AND AIR LOCKS, KOTRI BRIDGE 
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CONTRACTS OPEN. floated into position and sunk in water 12ft. to 18ft. deep; | before the top is completely covered with concrete. There 
mere the remainder will be built in the dry bed of the river. The | will be 2ft. Gin. of solid concrete over the top before air 


Ph we RAILWAY, ISR, 5rt, 61x, GAUGE. height of the caisson proper is 12ft., but the four that have 
: ms ndia-office authorities are inviting tenders for the | to be floated out will be supplied with two extra strakes of 
Tee y of seven steel caissons, with air-compressing and | plates 4ft. high and ,',in. and jin. respectively, stiffened with 
electric light plant, for Kotri Bridge. The general design of | angle iron to raise them to a total height of 20ft. The part 
pr cra air, and material locks is shown in the epee om yrs | above, a height of 12ft., will be strutted with temporary 
PN pain which, however, have to be slightly modified to | timber struts. The bottom joint of the caisson will be made 
3 specification, The caissons to measure 34ft. by 20ft. on | good with cement concrete before launching, but all other 
~ with either semi-octagonal or semicircular ends, and a | joints must be reasonably water-tight. The chamber must 
strut across the centre at floor level. Four will probably be ! also be capable of standing 71b. or 8lb. of air pressure 





pressure is raised above the limit. 

It is proposed to work in the following manner :—An open 
shaft about 6ft. by 5ft. will be left in the centre of the 
masonry; at the bottom of this shaft, and on one side, will be 
the workman’s lock and shaft communicating with the work- 
ing chamber; between the bottom of the open shaft and the 
roof of the chamber will be 2ft. Gin. of cement concrete. 
The lock communicates with the shaft leading into the 
chamber, and the latter is provided with doors, so that it can 
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on emergency be used as an independent lock. A material 
shaft goes through the roof near each end of the chamber, 
the shaft itself being of pipes 2ft. diameter. These are holted 
to a suitable casting in the roof of the chamber, which must 
have # door for use when the shaft is being lengthened. The 
hard material will be brought up these shafts in skips 
measuring about 20in. diameter over all, and 30in. to 34in. 
deep, which will pass through a lock at the top of the masonry. 
This lock should be as light as possible, as it will have to be 
removed and replaced every time the shaft is lengthened, and 
should be provided with suitable rings for lifting it by. 
Besides this, near each end will be a pipe about 4in. diameter 
for ejecting sand and silt by means of a water jet about 2}in. 
diameter, suitable pipes, valves, ejectors, and flexible hose 
being provided. The caisson to be lighted with electric light, 
lights being also provided in the workman’s lock and shaft. 
There are to be a double set of leads, so that the lights can be 
run on one set while the other is being lengthened, and each 
lamp should have a switch to turn it on to either set. There 
are also to be in each chamber two portable electric lights, 
with flexible connections, so that a light may be taken to any 
part of the chamber. 

The whole of the apparatus should be suitable to a working 
pressure of 45 lb., pipes, &c., to be provided for working to a 
total height of 90ft. above the top of the chamber. Air com- 
pressing apparatus to be in duplicate, one set for each side of 
the river, each being sufficient to work two caissons at a 
mean pressure of 40lb. Each main air compressor with 
boilers to beso arranged that it can be placed in a large barge, 
and to be supplied with two delivery pipes of a total length 
of 360ft. to supply two caissons at once, each to be supple- 
mented by a small compressor which might be driven by an 
oil engine, placed in a smaller barge at each pier. Conditions 
of contract, tests, &c., are as usual for Indian State Railway 
specifications. Tenders are to be in by the 10th prox. 








STRENGTH OF BRIDGE AND TRESTLE 
TIMBERS. 


WE are indebted to Mr. Walter G. Berg, of the Lehigh 
Valley Railway, the Chairman of the Committee, for the 
following report presented at the fifth annual convention 
of the American International Association of Railway 
Superintendents of Bridges and Buildings at New 
Orleans, La., October ibte, 1895 :— 


Your Committee appointed to report on ‘‘Strength of Bridge 
and Trestle Timbers, with special reference to Southern Yellow 
Pine, White Pine, Fir and Oak,” desires to present herewith, as 
part of their report, the very valuable data compiled by the Chair- 
man of the Committee, relative to tests of the principal American 
bridge and trestle timbers, and the recommendations of the lead- 
ing authorities on the subject of strength of timber during the 
last twenty-five years, embodied in the appendix to this report 
and tabulated foreasy reference in theaccompanying Tables I. to IV. 

The uncertainty of our knowledge relative to the strength of 
timber is clearly demonstrated after a perusal of this information, 
and emphasises, better than long dissertations on the subject, the 
necessity for more extensive, thorough, and reliable series of tests, 
conducted on a truly scientific basis, approximating as nearly as 
possible actual conditions encountered in practice, 

The wide range of values recommended by the various recog- 
nised authorities is to be regretted, especially so when undue 
influence has been attributed by them in their deductions to 
isolated tests of small-size specimens, not only limited in number, 
but especially defective in not having noted and recorded properly 
the exact species of each specimen tested, its origin, condition, 
quality, degree of seasoning, method of testing, &c. 

The fact has been proved beyond dispute that small-size specimen 
tests give much larger average results than full-sizs tests, owing 
to the greater freedom of small selected test pieces from blemishes 
and imperfections, and their being, as a rule, comparatively drier 
and better seasoned than full-size sticks. The exact increase, as 
shown by tests and by statements of different authorities, is from 
10 to over 100 per cent, 

Great credit is due to such investigators and experimenters as 


(10) Top logs are not as strong as butt logs, provided the latter 
have sound timber. 

(11) The results of compression tests are more uniform, and 
vary less for one species of timber than any other kind of tert ; 
hence, if only one kind of test can be made, it would seem that 
a rename test will furnish the most reliable comparative 
results ; 

(12) Long timber columns generally fail by lateral deflaction or 
“buckling” when the length exceeds the least cross-secti nal 
dimension of the stick by twenty; in other words, the column is 
longer than twenty diameters. practice the unit stress for all 
columns over fifteen diameters should be reduced in accordance 
with the various rules and formule established for long columns. 

(13) Uaeven end-bearings and excentric loading of columns 
produce more serious disturbances than usually assumed, 

(14) Tae tests of full-siza long compound columns, composed of 
several sticks bolted and fastened together at intervals, show 
essentially the same ultimate unit resistance for the compound 
column as each component stick would have if considered as a 
column by itself. 

(15) More attention should be given in practice to the proper 
a of bearing areas, in other words, the compressive 
earing resistance of timber with and across grain, especially the 
latter, owing to the tendency of an excessive crushing stress across 
grain to indent the timber, thereby destroying the fibre and 
increasing the liability to speedy decay, especially when exposed 
the weather and the continual working produced by moving 
loads, 

The aim of your Committee has besn to examine the conflicting 
test data at hand, attributing the proper degree of importance to 
the various results and recommendations, and then to establish a 





Average Ultimate Breaking Unit Stresses in Pounds per Sjuare 


Orleans, Os'tober, 1895. 


| order to attribute the proper degree of importance to recommended 
| average values. The class of timber to be used, and its condition 
| and quality. Finally, the particular kind of strain the stick is to 
| ba subjected to, and its position in the structure with regard to 
| its importance, and the possible damage that might be caured by 
| its failure. 
| Ia order to present something definite on this subject, your 
Committee presents the accompanying table showing the average 
safe allowable working unit stresses for the principal bridge and 
trestle timbers, prepared to meet the them 29 conditions existing in 
railroad timber structures, the units being based upon the ultimate 
breaking unit streeses recommended by your Committee, and the 
following factors of safety, v’z :— 


Tension, with and across grain ., .. .. «+ «+ « 10 


Compression, with grain .. . 

Compression, across grain.. .. 4. «2 os +e +e of 4 
Transverse rupture, extreme fibre stress .. .. .. «. 6 
Transverse rupture, modulus of elasticity .. .. .. .. 2 
Shearing, with and across grain .. .. «2 6 oe « 4 


In conclusion, your Committee desires to emphasise the import. 
ance and great value to the railroad companies of the country of 
the experimental work on the strength of American timbers being 
conducted by the Forestry Division of the United States Dapart- 
ment of Agriculture, and tosuggest that the American Association 
of Railway Superintendents of Bridges and Buildings endorse this 
view by official action, and lend its aid in every way possible to 
encourege the vigorous continuance of this series of Government 
tests, which bids fair to become the most reliable and useful work 
on the subject of strength of American timbers ever undertaken, 
With additional and reliable information on this subject far-reach- 
ing economies in the designing of timber structures can be intro. 
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California spruce .. 


Tension Compression, Transverse rupture. 
With graio. 
Kind of timber. With | Acros Columns cress bar pas a With | Acros 
grain, grain. End under Sain. Paid elasticity grain grain 
bearing. 15 -iams ? 

White oak... . i 10,C00 2000 7000 4500 2000 6000 1,100,000 8L0 4000 
Waite gine 2. .- se cv so ce ce os 7,000 500 £500 3500 800 4000 1,000,000 409 2000 
Southern, Long-leaf, ur Georgia yellow pine gin wa eek 12,0C0 600 8 00 5000 1440 700 1,700,000 600 500 

ete = . § yellow fir 12,000 - 8000 «000 1200 6500 1,400,000 600 = 
Douglas, Oregon, and Washington fir or pine { in ae 10 000 Me pic = 5000 | — vot : 
Northern or Short-leaf yellow pine.. * ban oe) we 9,000 5u0 60.0 4000 1000 6000 =| 1,200 000 400 4000 
Red pine .. Ratios mek, SO ee 9,600 500 6000 4000 890 5000 1,210..00 -- 
fl. er 8,000 - 6000 4000 800 4000 1,20 000 _ 
Canadian (Ottawa) white pine 10,000 - 5000 — - 350 
Canadian (Ontario) red pine .. 10,00 - 5000 a 5000 | 1,400 000 400 - 
Spruce and Eastern fir ae 8,000 £00 6000 4000 700 4000 =| 1 200,010 400 3000 
eee 6,000 - _— 4000 600 8500 900,00) 350 25€0 
Cypress 6,000 _ £009 4000 700 5000 200,000 - 
Cedar .. 8 000 -- 6000 4000 700 5000 | — 700,000 - 15(0 
Chesnut re 9 000 - ~- 5000 900 5000 =| «1 000,000 €0u 1500 
California redwood 7,000 ~ 4c00 800 4500 700,000 400 

i _ 1,200,000 


= _ 4000 = 5000 
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Professors G, Lanza, J. B, Johnson, H. T. Bovey, C. B. Wing, and 
Messrs. Oaward Bates, W. H. Finley, C. B, Talbot, and others, for 
their experimental work and agitation in favour of full-sized teste, | 
Professors G, Lanza, R, H. Thurston, and William H. Burr have | 
contributed valuable treatises on the subject of strength of timber. 
The extensive series of small and full-sizzd United States Govern- 
ment tests, conducted in 1880 to 1882 at the Watertown Arsenal, 
under Colonel T, T, S, Laidley, and more recently the very elabo- 
rate and thorough timber tests being conducted by the United 
States Forestry Division under Dr, B. E. Fernow, chief, and Pro- 
fessor J. B, Johnson, of Washington University, St. Louis, afford 
us to-day, in connection with the work of the above-mentioned 
experimenters, our most reliable data from a practical standpoint. 
The test data at hand, and the summary criticisms of leading 
authorities, seem to indicate the general correctness of the following 
conclusions :— 

(1) OF all structural materials used for bridges and trestles, 
timber is the most variable as to the properties and strength of 
different pieces classed as belonging to the same species, hence 
impossible to establish close and reliable limits of strength for each 
species, 

(2) The various names applied to one and the same A in 
different parts of the country, lead to great confusion in classifying 
or applying results cf tests, 

(3) Variations in strength are generally directly proportional to 
the density or weight of timber. 

(4) As a rale, a reduction of moisture is accompanied by an 
increase of strength. In other words, seasoned lumber is stronger 
than green lumber. 

(5) Structures should be, in general, designed for the strength of 
green or moderately-seasoned lumber of average quality, and not 
for a high grade of well-seasoned material. 

(6) Age or use do not destroy the strength of timber, unless 
decay or season-checking takes place, 

(7) Timber, unlike materials of a more homogeneous nature, as 
iron and steel, has no well-defined limit of elasticity. Asa rule 
it can be strained very near to the breaking point without serious 
injury, which accounts for the continuous use of many timber 
structures with the material strained far beyond the usually 
accepted safe limits, On the other hand, sudden and frequent 
inexplicable failures of individual sticks at very low limits are 
liable to occar, 

(8) Knots, even when sound and tight, are one of the most 
objectionable features of timber, both for beams and struts. The 
full-size tests of every experimenter have demonstrated, not only 
that beams break at knots, but that invariably timber struts will 
fail ata knot or owing to the proximity of a knot, by reducii 
the effective area of the stick and causing curly and cross-grain 
fibres, thus exploding the old practical view that sound and tight 
knots are not detrimental to timber in compression. 

_ (9) Excepting in top logs of a tree or very small and young 
timber, the heart-w: is, as a rule, not as strong as the material 
farther away from the heart. This becomes more generally 
apparent, in practice, in large sticks with considerable heart-wood 
cut from old trees in which the heart has begun to decay or beeu 





California spruce .. 


Average Safe Allowable Working Unit ‘ r ¢ the it 
and Trestle Timbers.”—American Association of Railway Superintendents Bridges and Buildirgs.—5th Annual Convention, New 
Orleans, October, 1895, 

, Tension. Compression. Transverse ruy ture Shearing. 
With grain. 
Kind of timber. With | Across Columns | Actoss et a aad With Across 
grain. | grain. oe under | Sm. | oo elasticity. | Stain. grain. 
8: 15 diams. H 

Factor of anfety .. .. Z Ten Ten Five Five Four Six Two Four Four 

ng EE Ee OT Ae ke i OD 20 1400 900 500 1000 | 550,000 200 1000 

ce a ae ee ee ee ee ee 700 50 1110 7 200 700 500 000 109 500 

Southern, Long-leaf, or Georgia yellow pine .. .. .. «. | 120 60 1600 1000 350 12 850,000 15) 1250 

: ; . f yellow fir .. | 1200 — 1600 12€0 300 1100 700,000 150 — 

Douglas, Oregon, and Washington fir or pine Vredfir.. ..| 1000 | — 2 pad — 800 | Be } 

Northern or Short-leaf yellow pine . .. .. «+ «+ oe 900 50 1260 800 250 1000 =| 600,000 | 100 10€0 

MIR ic te ce as 25 As 4b ee (oe ee eles a 900 | 50 1200 800 200 809 {|  €00000 - 

ne ee eae ae ee ae 800 - 1200 800 209 700 =| ~—600,000 -- 

Canadian (Ottawa) white pine oe. se, WERT y.ees ee we? 00), eee - 1000 a > 100 

Canadian (Ontario) red pine .. .. oe «2 «+ os of of 1000 | - — 1000 - 800 700,000 100 oy 

nn ee eS Orr ee ee ee ee Liai) 50 1200 20) £0) 700 600,000 | 100 750 

ee ae 600 | — - 800 10 600 450,000 100 (0) 

PS -cé sc. ab. oe) me 600 _ 1200 800 200 £00 450,C00 - 

dar .. ae 800 | - 1200 800 200 800 350,000 — 400 
Chesnut .. .. «. 0 | — _ 1000 250 £00 | 500,000 150 460 
California redwood 700 | — -- 800 200 750 350,000 100 - 

_ — 800 _ 800 


€00.000 





set of units that can be accepted as fair average values, as far as 
known to-day, for the ordinary quality of each species of timber, 
and corresponding to the usual conditions and sizes of timbers 
encountered in practice. The difficulties of executing such a task 
successfully cannot be overrated, owing to the meagreness and 
frequently the indefiniteness of the available test date, and 
especially the great range of physical gmeeite in different sticks 
of the same general species, not only due to the locality where it 
is grown, but also to the condition of the timber as regards the 
percentage of moisture, degree of seasoning, physical character- | 
istics, grain, texture, proportion of hard and soft fibres, presence 
of knots, &:., all-of which affect the question of strength. 

Your Committee recommends, upon the basis of the test data at 
hand at the present time, the average units for the ultimate 
breaking stresses of the principal timbers used in bridge and 
trestle constructions shown in the accompanying table. 

In addition to the units given in the table, attention should be 
called to the latest formu’ for long timber columns, mentioned 
more particularly in the appendix to thie report, which formule 
are based upon the results of the more recent full-sizs timber 
column tests, and hence should be considered more valuable than 
the older formule derived from a limited number of small-siz> 
tests, These new formule are Professor Burr’s, App. I; Professor 
Ely’s, App. J ; Professor Stanwood’s, App. K; and A. L, Johnson’s, 
App. V; while C. Shaler Smith’s formul will be better understood 
after examining the explanatory notes contained in App. L, 


resistance of a beam to longitudinal shearing along the neutral 


dinal shearing in place of transverse rupture. 

In addition to the ultimate breaking unit stress, the designer of 
a timber structure has to establish the safe allowable unit stress for 
the species of timber to be used. This will vary for each par- | 
ticular class of structures and individual conditions. The selection | 
of the proper “ factor of safety” is largely a question of personal | 
judgment and experience, and offers the best opportunity for the | 
display of analytical and practical ability on the part of the | 
designer. It is difficult to give specific rules, The following are | 
some of the controlling questions to be considered. 

The class of structure, whether temporary or permanent, and the 
nature of the loading, whether dead or live. If alive, then whether 
the application of the load is accompanied by severe dynamic 
shocks and pounding of the structure. Whether the assumed 
loading for calculations is the absolute maximum rarely to be 
applied in practice or a possibility that may frequently take place. | 
Prolonged heavy steady loading, and also alternate tensile and 
compressive stresses in the same piece will call for lower averages. 
Information as to whether the assumed breaking stresses are based 
on full-sizs or small-sizs teets, or only on interpolated values, 





wind-shaken. Bsams cut from such material frequently season- 
check along middle of beam, and fail by longitudinal shearing. 


averaged from tests of similar species of timber, is valuable in 


Attention should also be called to the necessity of examining the | 


daced, resulting not only in a great pecuniary saving to the railroad 
companies, but aleo offering a partial check to the enormous con- 
sumption of timber and the gradual diminution of our structural 
timber supply. Wa rer G. Berc, Chairman. 

J. H. CuMMIN, 

JOHN FOREMAN, ;Committes. 

H. L. Fry, J 








THE WEAVER NAVIGATION. 


THE governing body of this important navigation has been 
constituted pursuant to the Act of Parliament passed last 
| session. This provided for the election of thirty-eight Trus- 
tees. The numbers to be chosen are as follows, viz. :—Ten by 

| the representatives of the Old Trustees, twelve by the County 
Council of Cheshire, one by the Urban District Council of 
Northwich, one by the Urban Distriet Council of Winsford, 
| and fourteen by the toll-payers. The representatives of the 
| Old Trustees are appointed for life ; as vacancies occur they 
are to be filled by the County Council. The remainder are 

| appointed for a term of three erm At the recent election 
| the Old Trustees appointed their Finance and Work Com- 
| mittee, numbering seven, with three others. The Salt Trade 
have carried nine, the Chemical Trade three, and General 
Traders two representatives. Taken in groups, it will be 


axis, as beams under transverse loading frequently fail by longitu- | seen that the Traders are numerically the strongest, but the 


influence of the County Council will be felt to some extent 
by the ten representatives of the Old Trustees, many of 
whom sit on the Council. The experiment of enstrusting 
& newly-formed County Council with so much power in con- 
nection witha e ag | by water will be watched with interest, 
and it is hoped that they will fully realise their duties. 
After providing for the maintenance of the navigation, the 
payment of interest on loans, and all necessary improve- 
ments, the revenue derived from tolls Fee to the county ; 
and if the numerical majority are parochially minded, there 
seems & risk of the navigation being starved in order to 
provide a surplus, while the traders will possibly aim at 
reduction in toll as the swmmwm bonum; but, seeing that 
the immediate interest of both sections is antagonistic, we 
hope that practical good sense will govern their actions, and 
that the maintenance and improvements of the navigation 
as a highway for commerce will-be their chief care and con- 
cern. The tonnage of this short length of twenty-one miles 
has reached 1,750,000 per annum, and new industries have 
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been planted on the banks of the Weaver during the last 
twenty-five years. The County Council will reap the benefit 
of increased rateable value in the district if the navigation 
is well managed. They ought to look for their reward in this 
way, and not by taking into their coffers the proceeds of tolls 
= handing over of inland navigations to local authorities 
has been suggested as @ solution of the canal difficulty. This 
appears to be a considerable step in that direction, and the 
experiment will be watched with attention. If the spirit 
that has actuated the Cheshire Councillors in dealing with 
main roads is extended to the river there will bs no cause to 
complain. They have been liberally treated, and are in 
excellent condition, although a minority carps at the outlay 
from time to time. 

The Trustees are promoting a Bill in Parliament for ex- 
tending the time for the alteration of the fixed bridge at 
Northwich into a swing bridge and for other purposes. 








TH& HAMBURG ELECTRIC TRAMWAY SYsTEM.* 


Tue tramway system of Hamburg according to its milesge 
is one of the most extensive in Europe, and the density of 
the traffic on the network of lines in relation to the popula- 
tion is greater than that of Berlin. In these circumstances, 
the choice of the method of traction was of considerable im- 
portance, and only one system was in question, which 
including financia] considerations, would afford the greatest 
security against interruptions in the working, be speedy, con- 
venient, and at the same time not interfere with the other 
traffic. As of all other methods the electric system by far the 
best fulfilled these conditions, the Hamburg Strasseneisen- 
bahngesellschaft decided at first in favour of this form of trac- 
tion for a portion of the tramway system. 

Negotiations were then entered into and concluded with 
the Union Elektricitiits Gesellschaft of Berlin for the equip- 
ment of three lines on the Thomson- Houston system, namely, 
the Ringbahn round the inner town, the Schlump-Veddal 
line, and the Pferdemarkt-Kimsbiitteler Kirche line, the 
opening to traffic of which took place in the spring of 1894. 
The enterprise, which at its initiation met with many diffi- 
culties, was so successful that the tramway company with 
the consent of the High Senate, decided to convert the whole 
of the system to electric traction. Besides the three lines 
mentioned there have been set in operation since May of the 
present year, the following lines:—Grindelring Alsterring, 
Hoheluft, Eimsbuttel-Rathhausmarkt, Barmbeck-Rathhaus- 
markt, Barmbeck-Ohlsdorf, Winterhude - Rathhausmarkt, 
and St. Pauli-Barmbeck. 

The total length of the tramway system exceeds 124 miles, 
of which two-thirds have already been equipped electrically. 
Thus Hamburg possesses one of the largest electric tramway 
systems in Europe, and on the completion of the conversion 
of all the lines, it will own the largest system carried out on 
the same plan. 

The network of lines now in operation is divided into nine 
sections, each of which is supplied independently by a 
separate feeder from the central station. The feeders are 
iron armoured lead covered cables made by Messrs. Felton 
and Guilleaume, and laid at a depth of from lft. Sin. to 
3f. 4in. under the kerbstones and carriage ways, according to 
the conditions imposed by the Imperial Postal Administration 
of Hamburg. These feederslead through electricity meters, and 
are, by the insertion of suitable switches at the feeder points, 
connected with the overhead trolley wire. These cut-out 
switches are mostly arranged in the waiting rooms of the 
tramway. 

The power required to work the tramway system is pro- 
duced in the municipal central station in the Poststrasse. 
Originally this station, which was designed principally for 
lighting purposes, contained three Schichau triple compound 
engines each of 600-horse power, coupled direct to three 
Schuckert dynamos, giving 1700 ampéres at 240 volts. As 
the tramway is opera at 500 volts, three direct current 
transformers for 150 ampéres, and one for 300 ampéres have 
been installed, The increase in the demand for current 
necessitated the laying down of three additional Schichau 
engines, of which two serve for lighting and one for the re- 
quirements of the tramway, giving current at from 450 to 
600 volts. A separate switch board is provided for the tram- 
ways. The sub-station in the Altona Works, St. Pauli, is 
equipped with two 150 ampére transformers, which can 
supply the requirements for a provisional feeder point in 
Wilbelminenstrasse, St. Pauli. 

The demand made upon the output from the central 
station is so great that at no distant date the plant will be 
unable to meet it. As, however, the space at disposal is so 
limited that no further extension is possible, a new central 
station of a capacity of 3600-horse power will be erected 
in Karolinenstrasse for the purpose of dealing with the 
tramway system, whilst the existing central station will be 
reserved mostly for lighting operations. 

The overhead trolley wire is a conductor of hard drawn 
copper, having @ cross section of 53 square mm., and is sus- 
pended over the centre of the track at a height of about 20ft. 
It is divided into sections of about 500 metres in length, each 
being electrically separated by means of the so-called section 
insulators. By means, however, of switches, which in 
ordinary circumstances are closed, the succeeding sections 
are in connection and form an uninterrupted conductor from 
the feeding points to the cars. The police and fire brigade 
are provided with keys to the switch boxes, so that in case of 
emergency any section may be cut out of circuit without 
interfering with the other sections. 

_The suspension of the trolley wire which, according to 
circumstances, is supported by steel span wires across the 
Streets, or by means of bracket poles, afforded many lessons 
which resulted in a combination of suitability and good 
appearance. The poles are steel tubes of various diameters, 
each section of tube being surrounded at the joints by a cast 
iron ring or collar. At specially suitable points the poles are 
surmounted by arc lamps. One of the most interesting 
features of the overhead equipment is a free span of 104 
metres of trolley wire over the Lombard Bridge by means of 
& simple suspension method of steel wires, an arrangement 
pry 9 so as not to interfere with the architectural features 
of the bridge, 

In order to prevent contact being made in case of the fall 
of @ broken telephone wire, wooden guards are provided at 
the points of suspension of the trolley wire. As the telephone 
network of Hamburg is almost entirely overhead, and in 
many thoroughfares in the inner town th e telephone wires 
cover the trolley wires, the use of guards of this kind has been 


* Abstracted from the Elektrotechnische Zeitschrift, October 3rd, 1895, 








! 
necessary on & large scale, A lightning protector is provided 


between each section of line. 

The weight of the cars, each of which accommodate thirty 
passengers, is 6} tons; and the lighting is effected by means 
of five lamps, arranged in series, The alarm bell is placed 
under the car, and is operated by the application of the 
driver’s foot, so that both his hands are at liberty for attend- 
ing to the brake and the controller, which has six posi- 
tions for various powers on gradients. The car bodies 
were made at the tramway company’s own shops, whilst the 
electrical equipment was furnished by the Union Elek- 
tricitiitsgeselischaft of Berlin. 

The motor is carried on one of the two car axles, and is 
supported by an elastic suspension from the underframe. 
The weight of the motor, including the toothed gear and 
box containing the latter, is 16cwt. It gives a normal out- 
put of 20-horse power and a maximum of 30-horse power, 
and is completely boxed in. At a speed of ten miles an hour 
the armature makes 525 revolutions a minute, thus allowing 
of the use of single reduction gear in the ratio of 4°78 to 1. 
The gear runs in oil. Including stoppages the average speed 
is7$ milesan hour. This speed is not diminished even in 
the case of the use of a trailer when the traffic is heavy. 

The tramway company, on the completion of the new lines, 
will have at disposal 240 motor cars, which will be increased 
up to 400 cars. The track consists of Phcenix rails weighing 
45 kilogs. per lineal metre, laid in concrete cement 20cm. 
deep and two metres in width. The lengths of rails are con- 
nected together by means of two bare copper wires for the 
return. The daily consumption of current between the service 
hours of 6.30 a.m. and 1 a.m. at present amounts to 10,000 
kilowatt hours; and on the completion of the new lines these 
will be at once set in operation. 

The depot of the company, which is situated at the Falken- 
ried railway station, in the Eppendorf suburb, is completely 
equipped for car building and for undertaking repairs, and 
here 300 workmen are employed. 

The following figures show the working results on the ring 
or circle line from the starting of the service of electric cars 
on March 5th to December 31st, 1894, as compared with the 
—_ period of the previous year, when horse haulage 
was used :— 


Electric. Horse. 
Number of cars per day oe 14-22 .. .. 14 
PEP OE ENIEO ng. ac ce ine 00 WG sc oe 15°5 
Car mileage perday .. .. «2 «oc ce 165 .. .. 180 
Passengers perdsy .. .. .. «. «- 12,970 .. .. 9,885 
Receipts per car kilometre in pfennige.. SB. es 43°6 


According to the report for 1894 of the Hamburg Tramway 
Company, that is during the year in which six electric lines 
were set in operation, the increase of the receipts amounted 
to £14,353 during the few months of the electric car service 
as compared with the horse service of the corresponding 
period of the previous year. This indicates an increase in 
the receipts of 29:47 per cent., and in the number of passengers 
carried of 2,594,640 persons. The cost for current per motor 
car kilometer was 7°68 pfennige, and per trailer 1°43 pfennig 
per car kilometre. 








LEGAL INTELLIGENCE, 
HIGH COURT OF JUSTICE—CHANCERY DIVISION. 


(Before Mr, Justice NorvH.) 
November 24th, 1895. 
THE NORTH BRITISH RUBBER COMPANY ¢ THE GORMULLY AND 
JEFFERY MANUFACTURING COMPANY, 

THE trial of this patent action has occupied the attention of the 
Cours for the whole of the t fortnight. The plaintiffs are the 
owners of a patent applied for by Mr, Bartlett, October 2l1st, 
1890, and completed in 1891. The subject matter of the 
patent is improvements in tires or rims for cycles and other 
vehicles, It may be remembered that at the time the patent 
was taken out inflated tires were coming into general use. 
The particular merit claimed for this patent is that the india- 
rabber tire made according to the patent is easily and speedily 
detachable, and in case of puncture the cyclist can at once repair 
his machine himself, The patent has been the subject of a 
former action before Mr, Justice Romer—reported in our 
impression of Jane 14th, 1894— where the plaintiffs succeeded 
against Messre. Mackintosh and Co, in procuring a judgment to 
the effect that their patent was a good one and that the then 
defendants had infringed. The two actions present many features 
in common ; but the defendants seek to establish both invalidity 
of the patent on, as their experts affirm, additional facts, and 
non-infringement, because their article is different from either the 
plaintiffs’ or Messrs, Mackintosh’s. The plaintiffs’ invention com- 
prises—(1) a metal rim, concave or grooved from the outside, 
flanked by a flange all round on each side ; (2) an annular tube or 
hoop capable of inflation intended to go round the rim and fit into 
the groove ; and (3) an outside part of the tire or hoop made of 
india-rabber and canvas, rather thicker at the edges, intended to 
go over the tube and fit into the flanges, where it is kept in 
position by the inflation of the inner tube being dovetailed into 
the flanges, This is the piece that takes the wear of the 
road, When the tire is inflated there is one dovetail 
formed by the two edges of the cover, making from this point of 
view, with the inflated tube pressed against them, a complete inner 
dovetail fitting into the cheeks or outer part of the dovetail formed 
by the flanges of the metal rim. By this contrivance, when the 
inside hoop or tube is deflated, this double india-rubber and canvas 
tire can be simply taken off. The defendants’ tire has a flatter 
rim with no flanges, but with a kind of continuous small hook 
all round on each side. It has an inner tube with a detach- 
able canvas and rubber tube. The inner tube is made of 
pure india-rubber, so that it is more inflateable than the tube con- 
templated by Bartlett at first. The cover is provided with small 
lugs to fit into the hooks round the rim, and has also flaps all 
round which overlap one another in the groove of the rim. The 
canvas of the outer tire or cover is cut on the bias, and an im- 
—- point is made of this fact by the defendants’ witnesses, 

he most important patents pleaded as prior to the plaintiffs’ were 
Thomas’s patent, which provided for an inner inflateable tube and a 
cover, but the cover itself was a tube; and Harrington’s patent, 
which was pleaded not as an anticipation, but asa prior grant, 
because Harrington’s complete specification was not filled till 
after Bartlett’s application had been made. Among the witnesses 
for the plaintiffs were Sir Frederick Bramwell, Dr. Hopkinson, 
and Mr. Swinburn. Oa the other side were Lord Kelvin, Mr. 
Dugald Clarke, and Mr, Phillips, a patent agent. The defendants’ 
witnesses contend that the forces that keep the plaintiffs’ tire in 
placearederived from anarch with the mechanical pressure of adove- 
tail, and that in the case of the defendants’ tire the forces operating 
are composed of great compression due to the contractile action of 
the canvas in the flaps, arising from its being cut on the bias, and 
the hook action between the turned-over edges of the rim and the 
lugs of thecover. This, they maintain, is a totally different kind 
of action from that of a dovetail. 

Counsel for the plaintiffs are Mr, Fletcher Moulton, Q.C., Mr. 
Bousfield, Q.C., and Mr, Walter ; for the defendants, Mr. C. A 
Cripps, Q.C., Mr. Swinfen Eady, Q.C., and Mr. J. Graham; Mr. 
Roger Wallace watched on behalf of another manufacturing firm. 
—Times, 





LETTERS TO THE EDITOR. 
(Continued from page 529.) 


MILD STEEL BEAM SECTION SIRUTS. 


S1n,—Ia reply to your correspondent ‘‘ K, E.,” I beg to say that 
a very trustworthy empirical formula, suggested by Grashcf, and 
one which agrees with exporiment, is givea by Prof. Karl von O.t 
in his treatise on ‘‘ Graphical Statics,” and which has been trans- 
lated from the German by Capt. G., S. Clarke, R E 

Lat I = the moment of mp y of the pe ype er an we 
passing through its centre of gravity, and perpendicular to the 
Cone aang L= the length. Kc and Kr the safe loads which 
the material can bear in compression and tension respectively, 
which for ordinary steel is 14,000 and wrought iron 8500 in eaca 
casa, C = an experimental coefficient depending on the material, 
which for ordinary steel and wrought iron is given at 0°00009. 

Then in the case of a strat whose ends are fixed, the safe load P 
which it can carry will be— 


pa 4KcAl 

41+CA L” 

re pa 4KrAl 
CAL?-41 


where A = the cross-sectional area, Of course the least value of I 
should be taken. 

As an example, let us take the case of a wrought iron bar of 
rectangular section, 2in. by 4in, and 10/t. in length, fixed at both 


extremities. In this case— 
1-04 x 23 _ 8 _ 9-66, 
12 lz 3 


A=bh=4 x 2=8 square inches, 
Sabstituting in the preceding equation, we have— 
Pa 4 x 8500 x 8 x 2°66 © _ 34.440 1b., or 15°37 tons, 
4 x 2°66 + 0°00009 x 8 x (120)? 
Again, let us take the case of astrat of I ssctioa—3o3 tho figure, 


In this cass 
_ [tH +(B-) 
a a a | } 
and 
A= {Ht+(B-ghh. 


Oa referring to Messrs. Dor- 
man, Long, and Co,’s ‘* Hand- 
book of Steel and Iron Sections,” 

~ I find that for a joist of this 
'  gection 8in. by 4in, at 22 Ib. 
per foot ron, the least value of I = 5°22, and A = 6°55 
square inches, both of which may be calculated from the 
preceding formulz, Sabstituting these values, and essuming the 
material to be ordinary steel, and the length of the strut the eame 
as taken by your correspondent, viz,, 20ft., we have— 
pa=___4 * 14,000 x 6°55 x 5°22 _ 1,914,695 
4 x 5°22 + 0°00009 x 6°55 x (240)? 54° 8352 

= 34,917 lb., or 15°6 tons nearly. 

The rational formula for such a strut as that considered above, is 
given by the equation — 

EI 

L" 








‘ P=4n7 
where P = the safe load ; = the coefficient of safety, which for 
wrought iron and steel may be assigned as ; ; L= the length of 


the strat; E = the modulus of elasticity, which for wrought iron 
may be taken as 28,500,000, and steel as 30,000,000 ; I = the least 
moment of inertia of the section, about an axis passing through its 
If Ais the area of the section, then {2 = as 
where & is the semi-minor axis of the central ellipse of the section 
—see Capt. Clarke’s ‘‘Graphical Statics ”—that is to say, the least 
radius of gyration. If we compare the results previously obtained 
with those given by this rational formula, we have on substituting 
eed eee a | 28,500,000 x 2°66 
5 (120)2 
= 41,601 lb. nearly, or 18°57 tons, 
> 45 1, (22)? 80,000 000 x 5°22 
and P=4x,> (7) 0 
= 21,490 lb., or 9°6 tons nearly, 
respectively for the wrought iron rectangular section and the 
I section joist of steel. 

It will pe observed that there is some discrepancy in the results 
obtained by the empirical formula, as compared with those obtained 
by the rational formula. I trast the above may be of valus to 
your correspondent, EpwarpD J. M, Davis, 

24, Harrington-square, London, N.W., 

November 23rd. 


centre of gravity. 


Sizx,— Your correspondent ‘‘ K. E,” will find an answer to the 
questions raised in his letter of November 18th—page 507—given 
in a paper upon the “ External Standards of Gasholder Frame- 
work,” pages 144 to 183 of the Incorporated Gis Institute’s 
‘* Transactions,” 1892, published at their offices in Westminster. 

Dover, November 25th. Ww. 


MOVING FRODSHAM STATION. 


Str,—If I may bs allowed to trespass on your valuable space, I 
should like to correct an error which occurred in your paper as far 
back as Ostober, 1892. The mistake has only jast been brought 
to my notice, or I should have corrected it before. In an article 
which appeared in your paper of October 2lst, 1892, entitled 
‘* Moving the Frodsham Station,” a reference is made to the raising 
of Chepstow railway station, and this piece of work was credited 
to the late Mr, T. A, Walker, contractor. As a matter of fact, 
the work was done by my father, Mr. C. W. Whalley, of Chepstow ; 
numerous photographs of the work in its different stages being 
still in his possession. 

This was done in 1877, and was the first of many pieces of work 
of a like description carried out by my father in 1879. Both the 
buildings of Port Talbot station were raised about 2ft., and that 
on the up side was also carried back some 8ft. and placed on a new 
foundation. Two sets of needles were placed under the building, 
the top set being made to slide upon the bottom set. In the same 
year some buildings on the middle platform of Bridgend station, 
which have since been removed, were raised about 2ft. In each of 
the above cases the work was carried out by my father, and no 
damage whatever was done to the buildings. I apologise for 
troubling to correct an error of so old a date. 

November 25th. CuTuBert W. H, WHALLEY, 





AMPHIBIOUS BOATS. 

Srr,—In reply to the letter of Mr. de Salis in your last issue, we 
beg to submit that he has mixed the information contained in the 
letter singed ‘‘ Commerce” with ours, We stated in our last letter 
and now support the statement, that an amphibious boat can be 
built at an extra cost of £50, and that it will carry practically the 
same paying load. We are prepared to guarantee this, and to 
build to this guarantee. 

As to the cost of works necessary for running these boats, in 
place of locks, we repeat that we should be glad to see figures 
from someone in possession of the necessary data, and we fail to 
see why it should be necessary to adopt low gradients at an extra 
outlay, such as Mr. Da Salis appears to consider absolutely neces- 
sary. Can any of your readers give the public and us a rough 
section showing differences of level at locks on any canal ’—~say 
the Worcester and Birmingham. We have no personal objection 
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to the traffic continuing on the lock system, but in the march of 
progress we think that the reaction in favour of canal traffic is 
now arriving, and believe that amphibious boats are the true 
means of solving most of the difficult problems now confronting 
the advocates of inland water transport. 
C. W. DopGIN AND Sons, 
Lydney Shipbuilding and Eagineering Works. 
Dock Yard, Lydney, 27th November. 





TO DRAW A PARABOLA, 


Sir,—I am forwarding you a description ef a new—so far as I 
can find—method of setting out a parabola, which may be of use 
for publication in your paper :—- ‘ 

Let axis A N and point P be given, Put apininat A ; with the 
right angle of a set-square at P and the side against A, find the point 
R. Any point P! can now be found by making N! R! = N R, and 
placing the set-equare with its sides touching A and R! and the 


corner on the ordinate N! P!, As N R is fowr times the focal 
distance, if the latter be given instead of P, the curve can be 
similarly drawn. The simplest way of getting a number of points 
on the curve is to draw ordinates anywhere along A N—prefer- 
ably closer together near the vertex ; with a pair of dividers take 
the distance N R, measure this along the axis from the foot of 
apy ordinate, now lift the leg of the dividers that is on the ordinate, 











keeping the other fixed as a point against which to press the 
square, which is turned till the corner is on the ordinate. The 
method is based on the equation to a parabola, viz, y2=4 mz; 
y is amean proportional between zx and4m, P! Nli=y, ANl=z, 
N! Ri = 4m, _ P!N1 isa mean proportional in the right-angled 
triangle A P! R}, 

A “ Parabolagraph” devised by the writer is in its simplest 
form described below, somewhat in detail, so that the instrament 
may be made by any amateur :—S S is a broad straight-edge, and 
T T a narrow one. BBEK O is a board about lin. thick, in 
which a slot H N! is cut the width of the lead of an ordinary 
pencil. About jin. from the edge K O a line E L is drawn on both 
sides of the board, and the portion E N! K is cut away. CP! D 
is a right-angled set-square of tin, with a loop of wire soldered on 
at P!; this loop should be the same diameter as the width of the 
slot, and with the centre exactly where the edges of the equare 
would meet, 

To draw the curve proceed as follows :—Set the line E L on the 
axis A N, bring the straight-edges in contact with the board and 
weight them, making the board run freely betweenthem. Drive a 
pin inat A, leaving only jin. projecting, also another pin in the board 
at R!, making the distance from the centre of slot to this pin = 
NR. Bare the lead of a — for at least jin., and pass it through 
the loop in set-square and into the slot ; starting from A, the curve 
can be traced out quite readily, the pull on the loop keeping the 
square against the pin. To complete the curve on the other side 
of axis, the slotted board is turned upside down, and the pin 
transferred to the upper side at same distance from N!, the 
straight-edges being re-adjusted. The straight-edge S S is neces- 
eary only as a guide when the curve is traced towards A, but serves 
as a support to the set-»quare, 

S. Smeaton, B,A., A.M.I C.E, 


Adelaide, South Australia, Oztober 19:b, 





ROTHERHAM SEWAGE COMPETITION, 


Six,—Yonur correspondent ‘“ Apprentice C.E.” very properly calls 
attention to the Northallerton Sewage Competition advertisement; 
but what is to be eaid of the Rotherham Sewage Competition, in 
which, after obtaining plans under motto or nom de plume, and 
before deciding upon the successful designs, they ask competitors 
to give the names of places where they have carried out works. 

It is now more than eighteen months since competitive designs 
were sent in, and although the Rivers Board have taken legal 
proceedings against the Corporation to compel them to adopt some 
system of treatment, so far as I am aware nothing has been done 
in the way of declaring who is the successful competitor. 

I enclose copies of letters which have passed between the clerk 
to the Corporation and myself, and shall be glad to correspond 
with any competitors who may feel dissatisfied with the delay, and 
the after ition of inspecting executed works. 

92, Albion-street, Leeds, November 15th, R. H, RHODEs, 

Town Clerk's Office, Rotherham. 
7th August, 1894, 
SEWAGE COMPETITION. 

Dear Sir,—The Committe propose to inspect schemes carried out by 
somne of the competitors. I gather from your letter of the 22nd May last 
that you sent in plans, &. May Iask under what motto, and where you 
have carried out schemes, and when ? 

Of course the Committee will not be aware who is the person or firm 
competing under any motto. I do not find any enclosure designating 
your motto. Did you send one ?—Yours faithfully, 

J. ies, Esq., (Signed) H. H. Hickmorrt. 

92, Albion-street, Leeds. 





: 92, Albion-street, Leeds. 

H. H. Hickmott, Esq. 9th August, 1894. 

Dear Sir,—I am in receipt of your letter of the 7th inst. I have sent 

in a design, and satisfied all the terms of your advertisement, and the 
explanation given to me when I came over to your office. 
_ I certainly expected the Committee would adjudicate on the plans sent 
in, and after selection of the two which they considered or were advised 
upon as first and second, would make known the mottoes, when the 
respective authors would declare themselves. 

The course you now propose is a new departure, and cannot be carried 
out without the names of the respective competitors becoming known, 
as there are many ways in which identity can be established. 

Will you kiadly inform me with whom the suggestion to visit works 
has risen, and what the majority of the competitors say about it? 

If your Committee have made their selection, and have declared it, 
then my objections fall to the ground, and I will at once inform you of 
the motto and the works upon which my design is based.—Yours truly, 

% : (Signed.) J. H. Roopgs. 
Note.—To this letter there has been no reply.—J. H. R. 


EARLY GREAT WESTERN LOCOMOTIVES. 
£1r,—I accidentally saw your issae of the 25th October last 





yesterday for the first time, and reading Mr. Stretton’s letter on 
early locomotives, I observed that it is not known who was the 
inventor of the disc wheel. I think I canenlighten him. In 1839 
or ’40, when locomotive superintendent of the North Union Rail- 
way, | obtained a set of disc wheels from Benjamin Hick and Co., 
Soho Foundry, Bolton, and I understood at the time they were 
invented by Mr. Hick, I am not certain whether he patented the 
idea or not, but I rather think he did so ; at all events they went 
by the name of Ben Hick’s wheels. . 

I may further say that they made so much noise when running, 
that although I cut circular holes in the plates, they were con- 
sidered a nuisance, and I discarded them, 

Egerton Mount, Heaton Chapel, 

November 21st. 


THos, HuNT. 





£1n,—Whatever your correspondent ‘‘ Sextus,” page 505, ‘‘ may 
think,” | know for a fact that none of the tank engines upon the 
Dablin and Drogheda Railway were ever without hand brakes. 
I have made inquiries on the subject, and my statement is per- 
fectly correct. CLEMENT E, STRETTON, 
Leicester, November 26th. 





THE LONGEST RAILWAY RUN ON RECORD. 


S1n,—I have read with very much interest the official details 
given by Mr. Acworth, page 505. I wasnot aware that any doubt 
existed with regard to the fact that in June, 1876, a train ran 
from Pittsburgh to Jersey City and back with only the one stop; 
and when in America in 1893 [ had a long chat with a man who 
was in the train, and he was perfectly certain that the train ran 
the 4384 miles without a stop, CLEMENT E STRETTON, 

Loicester, November 26th, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Pennsylvania steel works —The Pennsylvania Steel Company has 
now in operation a group of six open-hearth furnaces of the 
rotating or oscillating type, and with a capacity for melting 
100,000 lb. of steel at a heat. The whole furnace is enclosed in a 
sheet steel casing, which rests on a series of rollers travelling in 
the sector of a circle. The furnace is rolled in one direction in 
order to bring the charging door upwards, so that the charge may 
be dropped in, and in the contrary direction for discharging the 
melted steel into the ladle, The casting cradle is carried by a 
huge electric and hydraulic crane, which traverses the length of 
the casting house. In this crane electric power is used for travers- 
ings and hydraulic power for hoistings. A smaller electric crane 
is also used for charging the furnaces, the stock being loaded into 
steel boxes which are raised by the crane and dumped into the 
furnace. Some of these furnaces are run by the acid process, and 
others by the basic process, Their S is chiefly cast into 
ingots for plate, the ingots being rolled by a universal mill into 
slabs, and sold to other works in this shape. Melted pig metal is 
to be brought direct from the four blast furnaces to two iron 
mixers placed alongside the converter house, from which, after 
mixing, it will be lifted in ladles to the mouths of the converters. 
The 7-ton converters are to be replaced by others of 10 tons 
capacity, and the casting pit will be served by an electric crane, 
These works are making a speciality of tramway girder rails, those 
for city lines being Qin. to 10in. high and weighing 851b. to 901b. 

r yard. They have also three small rotating open-hearth 
urnaces for the manufacture of steel castings. 

Irrigation in the Beaver Valley.—An irrigation system is to be 
established for improving a tract of land about twenty miles long 
by five miles wide in the Beaver Valley, Utah, which is about 
4900ft. above sea level, and has an annual rainfall of 15in., which 
is not sufficient for general agriculture. The Beaver River is 
150 miles long, and has a water-shed of 1500 square miles, The 
irrigation supply will be taken from a reservoir 5} miles long and 
three-quarters of a mile average width, with a perimeter of 
13} miles, and covering an area of 2477 acres. The reservoir will 
have a maximum depth of 18ft., an average depth of 9ft., and a 
capacity of 659 million cubic feet. With an allowance of lft, in 
depth for seepage, and evaporation, and estimating Qin. of flooding, 
this amount will be sufficient for 19,000 acres of land. The dam is 
1800ft. long, from 8ft. to 22ft. high, and rests on a formation of 
compact blue clay 74ft. below the surface, A trench 4ft. wide and 
9ft. deep was dug along the centre line of the base, and a smaller 
trench along the toe of the dam. The dam is of puddled earth, 
with an inner slope of 3 to 1, paved with 12in. stones set on edge, 
The earth was applied in layers 6in. thick, watered, and rolled with 
a wooden corrugated roller weighing 4500 Ib. by this method 
two cubic yards from the excavation were compressed into one 
cubic yard inthedam. The outlet is through an arched masonry 
culvert, with a single gate operated by a chain and windlass in the 
gate-house. The spillway is cut through solid rock. The two 
main canals are l0ft. wide on the bottom, with side slopes of 
14 to 1 and 1 to 1, and carry 5ft. of water. The main branch falls 
484ft. in 43} miles, of which 104ft. is overcome by the grade and 
38ft. by drops. These branches require about 10,000 cubic yards 
of excavation per mile, and the laterals 4000 cubic yards. The 
cost is about 7 cents per cubic yard, or 10 cents in heavy work with 
a long haul or lead. The land is mainly rich alluvial bottom land, 
with sandy loam higher up the sides of the valley. 

Rolling mill,—Steel billets and bars for tin-plate are rolled by 
the Ohio Steel Company, in a finishing mill consisting of three 
separate two-high non-reversing roll trains, The first train has 
five stands of rolls, the second and third have three each, or eleven 
in all. The bloom receives only one direct pass in each stand, and 
at no time does it have to be passed over the rolls, but is passed 
directly from one stand tothe next, Lach stand of rolls contains 
two passes, one to roll the bloom into billets and the other to roll 
it into sheet bars. The position of the conveyor which delivers the 
bloom into the feeding rollers is controlled from the pulpit, so that 
if there is required an equal quantity of billets and bars they may 
be rolled alternately. The three-roll trains are placed so far 
apart that the bloom, increasing in length, is entirely free from 
one stand of rolls before it enters the next. The feeding rollers 
are driven by electric motors, and the transverse conveyors carry- 
ing the bloom transversely from one line of feeding rollers to 
another one operated by hydraulic machinery, both the electric and 
hydraulic plant being controlled from the pulpit. The sheet bars 
are sawed into 30ft. lengths, and carried by rollers to a hot-bed, 
along which they are moved by carriers driven by wire rope, and 
when they have cooled they are pushed farther along into the cars, 
The hand labour used in shifting the bars after cooling is to be 
done away with by abandoning the hot-bed, and substituting a 
piling and loading apparatus operated by hydraulic and electric 
power. The billets on coming from the roll train are carried by 
an endless chain of iron boxes to the railway cars or to the stock- 
yard for storage. 

The Atlantic and Great Lakes Ship Canal.—The subject of the 
construction of a ship canal to connect the Great Lakes with the 
harbour of New York has recently been very much discussed 
by engineering and other associations. There are several projects, 
some proposing a line north from the head of navigation on the 
Hudson River to Lake Champlain and the St. Lawrence River 
at Montreal, and others proposing a route approximately north- 
west from the same point to a harbour on Lake Erie. One 
great advantage claimed for the latter route is, that it would 
pass through a settled country, which would provide ample 
local traffic. The rapid growth of lake ports as compared with 

rts on the great navigable rivers—such as Cincinnati and 

t. eRe A the enormous growth of traffic between Lakes 
Superior, Huron, and Michigan since the enlargement of the 
Sault Ste. Marie Canal, are regarded as indications of the traffic 
of the proposed ship canal. The obvious objections are the 
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slow speed practicable in a narrow waterway, the doubtful 
gee as to whether there would be traffic enough to repay 
the cost, and the difficulty of inducing foreign shippers to 
send vessels to the inland ports of the Great Lakes, hatever 
route is taken, the ship must in some way overcome a vertical 
rise of 575ft. from the level of the sea to that of Lake Huron 
From this it is evident that the question of lockage is one of 
vital importance, not only from the delay involved, but from 
the desirability of increasing the lift over that heretofore used, A 
more conservative and practical scheme is to deepen and improve 
the Erie Canal as a large canal, and to operate fleets of modern 
steel barges which could be towed on the lakes and down the 
Hudson River, 

Compound locumotives,x—A “aly often met with in comparing 
the results of simple and compound locomotives is that, even if run 
in the same service, there is usually a difference in the engines, 
Thus, a compound engine of slightly different dimensions from, 
and carrying perhaps a higher pressure than a simple engine, can. 
not fairly be compared with the latter in regard to performance, 
The Pennsylvania Railroad is now building at its own shops five 
engines of the Mogul type—six coupled wheels and a two-wheel 
leading truck or bogie—for fast freight or goods service. Four of 
these are two-cylinder compounds, fitted with the Von Borries, 
Golsdorf, Pittsburg, and Richmond intercepting and reducing 
valve devices respectively. All the engines are alike, with the 
exception of these compounding devices, and have cylinders 20in, 
by 28in., and 29in. by 28in. The fifth engine is built to the same 
plans, but is simple, with cylinders of size equivalent to those of 
the compounds, All these ergines will be put in service on the 
same division and in the same train service, so that the results of 
their performance will be comparable. Several styles of two-cylinder 
compounds have been tried on this road, the four-cylinder system 
being apparently not so much in favour, At the present time 
there are some hundreds of two-cylinder and four-cylinder com- 
peep in use in various parts of the country, running in every 

ind of service ; single-driver and four-coupled express passenger, 
fast goods, slow goods, suburban and elevated railways, and even 
for ten-coupled engines used in helping heavy trains up steep 
grades. 

A submerged pipe line.—At Reading, Pa., a pipe line for the 
Pennsylvania Sanitary Sewerage Co, has been laid across the 
Schuylkill River. The width at this part of the river along the pipe 
line is about 400ft. and the deepest part about 10ft. below extreme 
low water, the average depth ead. about 8ft. A 30in. cast iron 
pipe was used, weighing a little over two net tons per length of 1 2ft. 
The channel was excavated across the bed of the river to lay the 
pipe in, so that the bottom of it would be about 2ft, below the or- 
dinary river bottom. Previous soundings witha pointed steel rod had 
shown the bed rock to be far enough down to allow the proper depth 
of trench, although the rock was scraped at several points in the 
dredging. The dredging machines were kept exactly on the line 
by means of a No. 8 wire stretched across the river 10ft. north of 
Tags were placed on the wire at a distance apart 
equal to the length of each pipe section, with the rer depth 
below the surface for each joint marked uponthem. The line of 
pipe was laid by first joining the sections suspended from trestle 
work across the river by means of long screw rods, attached to each 
pipe so that the entire length occupied the same position that it was 
to have in the bottom of the trench. The whole thing was then 
lowered uniformly by a man at each screw keeping time in the turn- 
ing. A flat scow was ed to carry each section of pipe from 
the shore to the trestle work with a trunnion in its centre, so that 
the pipe could be turned around into almost any position to anchor 
it along the line of trestles. The trunnion was so made that the 
operator could move the pipe some distance endwise also, Three 
days were occupied in the erection of the trestles, and four more in 
getting the pipe ready for lowering. The lowering of the pipe line 
— altogether about five hours. The iron screw rods and 
couplings were afterwards removed by wires attached to the keys 
and pins which hold them to the suspension bands, 


the centre line. 








THE IRON, OOAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 
THE iron trade continues steady, and though demand is not «0 
pressing as a few weeks ago, all the works are busy and prospects are 
considered good. Manufactured ironmasters, particularly the 
sheet makers, report themselves fully booked, and very few firms can 
promise any additional deliveries before the middle or end of 
January. It is stated that the inereased call for sheets has induced 
one of the oldest established bar and plate makers in the Tipton 
district to commence adapting his works for sheet manufacture. 
Messrs, Ash and Lacy, who have taken over the Woodford 
Ironworks, Smethwick, have now three sheet mills running, and 
shortly will have others. ; 

The number of sheet mills now at work in this district is 
estimated at 90, which is the largest total that has been touched 
since 1889, when 100 mills were at work. Singles are quoted this 
week at £7; doubles, £7 7s. 6d. to £7 10s. ; and lattens £8 5s, 
White sheets are £10 12s, 6d. as the minimum for 24 w.g. f.0.b., 
in bundles delivered Liverpool, and £11 to £12 for best sorts. 
Spelter is quoted this week £15 12s, 6d. to £15 15s, per ton. 
Stamping sheets are £9 10s., and best thin sheets £11 per ton, 

The present figure of £7 for marked bars is the lowest price 
prevailing for this description of iron for over thirty years, and 
the opinion is strengthening that at the commencement of 1896 wo 
shall see a declared advance in prices. Merchant bars remain at 
£6 to £6 5s., and common bars at £5 15s, per ton. Pig iron prices 
are unaltered on the week, but an advance in the price of coal and 
slack is expected on lst prox, 

A good deal of Scotch steel is being bought just now by the 
railway carriage and wagon building companies, and by other 
district manufacturers. e Scotch steel founders are quoting 
somewhat lower prices than usual. Doubtless they see the strike 
in the shipbuilding trades going on, and they deem it advisable to 
get something else on their books in view of ible contin- 
gencies, Plates, channels, and angles are all being purchased, but 
though prices are moderate compared with other makers, yet they 
are from 5s, to 7s. 6d. higher than the minimum touched during 
the recent depression ; and the relative values of the various siz2s 
is also maintained, ;*;in. being 10a, per ton more than jin., and so on. 

In response to representations of the South Staffordshire and 
East Worcestershire chain cable manufacturers and their opera- 
tives, Sir Alfred Hickman, M. P. for Wolverhampton, has undertaken 
to introduce a Bill into Parliament making the testing of cables 
compulsory, and putting a stop to the ‘‘bogus” certificates of 
testing that have long been complained of in this industry. The 
proposed Bill is now being drafted, and a deputation is to wait 
upon the Board of Trade early in January to ask for assistance 
in getting the measure doses | into law. Some of the manu- 
facturers, however, object to a public test or a test at Lloyd’s, 
stating that such examination costs 23, per cwt., and that if this 
wereuen were enforced, it would mean losing all the foreign 
trade, 

It is understood that the report of the late deputation of the 
British Iron Trades Association to the Continent will now be very 
shortly forthcoming. A meeting has been held in Birmingham to 
consider the final draft, and after another sitting it is believed 
that the document which has been awaited so long will be at last 
ready for issue. 

The extraordinary development in the demand for weldless steel 
tubes for the cycle trade has issued in a determination by the 
directors of a leading Birmingham tube firm to lay down additional 
extensive plant and machinery, To take over the new works a 
company is being formed with, it is asserted, a capital of £250,000, 
and an appeal is immediately to be made to the public, The new 
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concern will produce tubes by a patented process which, it is 
aimed, gives them superiority over others, f ‘ 
The Holwell Iron Company, Melton Mowbray, Leicestershire, 
have just appealed to Quarter Sossions against an increase in their 
assessment, which had tean made on their blast furnaces and 
rolling mills by the Melton Mowbray Union of nearly 50 per cont. 
‘As the result of the trial the appeal was allowed with costs 
against the Union, and the increased assessment which had been 
attempted was reduced by nearly 30 per cent. , 

Messrs. H. T. Brown gcd A. Timming, artesian well engineers, 
has jast completed for Messrs. Flowers’ breweries at Stratford-on- 
‘Avon, at an outlay of £2000, a remarkably successful sinking, A 
12in, well was lined with tubes of 10}in. bore made by Messrs. 
Lloyd, of Birmingham, down to a depth of 81lft. The sinking was 
then continued at a 10in, bore down to 636ft. The marl was pene- 
trated at 604ft., and after boring 20ft. in the sandstone, water rose 
to 263't. Tae well was then cased with 9in, tubes, and con- 
tiaued Sin. in diameter in the sandstone to the full depth of 804ft., 
when the overflow was 4000 gallons an hour. Oa continuing the 
well pipes, the water proved capable of running into a high-level 
cistern 56ft. above the ground surface—a case without parallel in 
the experience of ak aa he — ys ee ——— the 

antity a pump pendant of 74in. bore, and of a special design, 
S oot! in the om hole and fixed 150ft. below the surface, worked 
by an 8-horse power nominal high-pressure expansion engine, The 
water, which has been analysed and found to be of great purity, 
was lifted at the rate of 8000 gallons per hour into the high-level 
cistern mentioned. It is stated that the supply would have more 
than sufficed for the whole of Stratford-on-Avon, and would have 
saved the town many thousands of pounds in the construction of 
adits, reservoirs, &o, 
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NOTES FROM LANOASHIRE, 
(From our own Correspondents.) 


Manchester.—Business moves on moderately, with no material 
variation in prices, so far as pig or finished ironmakers are con- 
cerned, Merchants, however, as reported last week, go on under- 
selling, and are consequently securing most of the limited business 
jast now coming upon the market. Makers maintain a very firm 
attitude, and are quite indifferent about losing any low-priced 
basiness, as they have sufficient orders on their books to carry 
them well through the present year, and are fully anticipating 
that higher prices will rule next year. 

The Manchester ‘Iron Market on Tuesday was fairly attended 
with local and district makers of pig iron booking moderate orders 
at their full list rates, averaging 46s., less 24, for No. 3 foundry, 
Lancashirs ; 453, 6d, to 47s, 6d. net cash for foundry Derbyshire ; 
and 41s, 61, for forge to 433. 6d. for foundry Lincolnshire, net 
cash, delivered Manchester. Outside brands offering here continue 
rather irregular. Middlesbrough iron is not quite so strong, and 
some makers would now take about 47s, to 47s, 3d. for good foundry 
brands, with ordinary G.M.B.’s obtainable at about 46s, 3d. net 
cash, delivered Manchester, Scotch iron is rather stronger if any- 
thing, sellers not being disposed to take such quite low figures as 
those at which some sales were put through last week, and it 
would be difficult to obtain Ezlinton at much under 47s, 9d, net 
prompt cash, delivered Lancashire ports, 

Ia the finished iron trade new business is perhaps not coming 
forward quite so freely, and here and there merchants would be 
prepared to entertain business at prices below what makers are 
asking. Makers, however, show no signs of any giving way, as 
they are well sold over the remainder of the year, and they are 
firm at their fall rates, Lancashire bars not being quoted under 
£5 103,, and North Staffordshire £5 15s., with sheets £7 10s. to 
£7 153, and hoops £6 2s. 6d. for random, to £6 7e. 6d. for special 
cut lengths, delivered Manchester district, and 2s, 6d. less for 
shipment, 

Oaly a slow business is reported in the steel trade, except in 
some special branches, chiefly for stractaral purposes and steel 
forgings for railway requirements. Prices are easier, with good 
ordinary foundry hematites obtainable at 563. to 563. 64., less 24 ; 
s‘eel billets, £4 7s, 6d. to £4 103, net cash; and steel boiler 
ner Nw not average much more than £6 5s., delivered in this 

istrict. 

In the metal market there has been a farther giving way in list 
rates, yellow metal condenser plates having been reduced, during 
the past week, 4d. per lb. With regard to brass and copper tubes, 
however, makers have resolved to make no change whatever in list 
rates, notwithstanding the drop which has taken place in raw 
material, 

With regard to the engineering industries reports vary ; some 
branches, sach as heavy stationary engine builders and cotton 
machinists, are kept fully going with work on their books that 
will carry them well into next year, and most of the machine 
tool makers have plenty to do. In other departments there is 
rather a falling off, boiler makers reporting a considerably lessened 
weight of new work coming forward. In the railway carriage, 
wagon, and locomotive building trades, although the position is 
better than it was some time back, and some fairly large inquiries 
are eens most establishments continue only indifferently 
employed, 

Messrs, Canliffa and Croome, of the Broughton Ironworks, Man- 
chester, have just finished a complete plant of machine tools for 
finishing pulleys, and amongst them is a specially designed 
multiple drilling, boring, and reamering machine for boring and 
reamering two —- at one operation. This machine consists of 
a circular table fitted with five fixings to receive different 
diameters of pulleys, and provided with means for cramp- 
ing them in position, and a headstock carrying two spindles 
ranning in cone bearings with automatic down feed, and a 
disengaging motion attached to stop the cut in any part of 
the traverse of the slide according to the depth of cut 
required, In operating the machine the headstock rises automati- 
cally to the starting point, immediately the feed is disengaged. 
The table is then rotated to a stop, the down feed put in opera- 
tion, and whilst a couple of pulleys are being bored and rimered 
simultaneously, the attendant is unshipping the pulley which has 
been finished, and fixing another in position to pass underneath 
the tools, By this arrangement the machine never stops running, 
no,time whatever being lost, except the fewsecondsrequired to rotate 
the table to the next division when the operation has been completed. 
Inthe machine that is finished, which is the first the firm has 
made, and has been patented, there are only two spindles, but the 
number of spindles can be increased to three, four, five, or six, 
according to the space occupied by the pulley to be operated 
upon. The machine has been specially built for the textile 
machinists, but is —— of modification, so that it can be 
adapted to a variety of purposes in connection with brass-finishing 
work, cycle manufacturing, and general electrical engineering 
goods, especially where repetition work is required. 

‘The utilisation of dust destructors as steam producers for elec- 
trical supply stations was dealt with in a paper read by Mr. E. 
Manville before the Northern Society of Electrical Engineers, at 
their meeting at Manchester on Monday. ‘It was,” he said, “ by 
the atilisation of the heat generated in these refuse destructors 
that we might look to the cost of producing electricity being 
materially redaced ; and it was fortunate that the electricity supply 
enterprise in this country was already, and would most likely in the 
future, be largely in the hands of the local authorities, as the com- 
bination of refuse destruction and electricity production could only 
be practicable in the hands of local authorities. The progress in the 
design of refuse destructors had been (one of slow evolution, and 
forced draught had recently been introduced for preventing 


supervision, for the Vestry of Shoreditch and the Corporation 
of Swansea, for the application of the steam produced from refuse 
destractors to electrical power production, At the former placs a 
thermal storage system was combined with aset of dust destructors 
and boilers, which, he said, was an ideal arrangement for the 
utilisation of steam produced by the latter, and at the last- 
named placs provision was being made for the addition of thermal 
storage cylinders when the load on the station rendered it desir- 
able, In conclusion, he observed, they would all, no doubt, agres 
that the successful combination of dust destructors with electric 
lighting in the way he had described was likely to produce a 
= revolution in the prospects of electric lighting in this 
country. 

The business coming forward in the coal trade continues only 
limited in weight, and in many cases collieries are only on about 
four days per week, especially when they are raising the common 

ualities. With regard to the better descriptions, suitable for houss- 

re purposes, the business doing is of course largely influenced by 
changes in the weather, and during the last few days there has 
been a rather more active demand, but supplies are ample for all 
requirements, and prices show no me move. In the lower 
qualities of round coal for iron making, steam, and general pur- 
poses, the demand continues far below the supplies coming upon 
the market, and prices are cat very low to effect sales of surplus 
lots. At the pit mouth, best Wigan Arley remains at about 10s, 6d.; 
Pemberton 4ft, and seconds Arley, 93. to 93, 6d.; common house 
coals, 7s. to 7s, 6d., with ordinary steam and forge coals obtain- 
able at 53, 61. to 63.; although some of the better qualities are 
quoted 63, 61. at the pit mouth, Eu gine fuel is in moderate 
request, the better sorts moving away readily, but the commoner 
descriptions continue a drug, and are obtainable at ey 3 low 
figures, At the pit mouth the better qualities are quoted 4s, 6d. 
to 53., with common sorts offering at 33. to 33. 64. 

In the shipping trade no improvement is reported with prices 
exceedingly low, ordinary steam coal averaging about 7s, to 7s. 6d. 
delivered Garston Docks or High Level, Liverpool. 

There were some very strong comments on the Manchester 
Coal Exchange on Tuesday with regard to the course of procedure 
taken by the railway companies with reference to the increased 
siding rent charges which are now in dispute between the com- 
panies and the Manchester and Northern Counties Cal Traders’ 
Association. Notwithstanding the suggestion put forward by the 
Coal Traders’ Association that any disputes between the coal 
traders and the railway companies with ard to these extra 
charges should, in accordance with the provisions of the Act of 
Parliament, be referred to the Board of Trade for settlement, the 
railway companies entered County-court actions to recover these 
extra charges against a ber of bers of this association. 
Daring the past week two of these actions were dismissed by the 
County-court judges on the ground that they were beyond their 
jurisdiction, and it was reported on ’Change that the com- 
panies have since withdrawn the other actions which had been 
eatered, As the Coal Traders’ Association had been put to consider- 
able expense in getting up evidence to meet theee cases, a good deal 
of exasperation is naturally felt that the railway companies should 
pursue such a harassing policy towards their customers, and I 
may add that a case on the whole question had been drawn up 
by counsel to be submitted to the Board of Trade for com 
sideration, with a view of having the whole matter definitely 
settled, and it had been hoped that the companies, pending this 
decision on the part of the Board, would have abstained from 
putting coal traders and the association to unnecessary expenditure 
and loss of time in meeting a number of County-court actions, 

Barrow.—There is no change to note in the position of the 
hematite trade of this district. A fair consumptive business is 
being done, but transactions in warrants have fallen off. As a 
consequence of this no increase is noted this week in stocks, 
which remain at 277,710 tons, or an invrease since the beginning 
of the a of 107,232 tons. Prices are a trifle higher at 47s. 11d. 
net cash sellers cf warrant iron, buyers 47s. 10d. Makers quote 
nominally 493, to 50s, net f.0.b, for Bessemer Nos, 1, 2,and 3, There 
are still thirty-six furnaces in blast, compared with thirty-three in 
the corresponding week of last year. 

The iron ore trade is rather better employed, but there is 
marked competition of Spanish ores. Native qualities are still 
at 103. per ton net at mines, with best sorts up to 123, 6d. and 133, 

r ton. 

PeSteel makers are likely to be busy except in the ship-plate 
and boiler-plate trades. These departments are suffering from 
the shipbuilding dispu‘e and the cessation from work at the ship- 
yards. There is, however, a good demand for rails and a fair 
demand for hoops, billets, and steel castings, but tin bars are 
quiet, and there 1s nothing doing in blooms, slabs, and wire rods, 
The works of the Barrow Steel Company, which have been idle 
for three months, will be restarted next week. 

Shipbuilders and engineers are getting busier ; but some appre- 
hension is felt at the prospect of Barrow bsing drawn into the 
shipbuilding difficulty now experienced at Belfast and on the 
Clyde, but it is improbable that for the remainder of the year any 
joint action will be taken. 

Coal and coke are in steady demand, at full prices. 

Shipping shows a slight improvement. Daring the past week 

tons of pig iron and tons of steel were exported from 
West Coast ports, compared with 4070 tons and 1954 tons respec- 
tively for the corresponding week of last year—an increase of 
932 tons of pig iron and 4085 tons of steel. The aggregate ship- 
ments this year to date represent 270,455 tons of pig iron and 
337,986 tons of steel, compared with 319,505 tons of pig iron and 
352,205 tons of steel in the corresponding period of last year—a 
decrease of 49,050 tons of pig iron and of 17,219 tons of steel, 











THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE condition of the coal trade in this district remains pretty 
much the same as when last reported, the mild weather materially 
affecting the demand for household qualities, The collieries are 
working freely, although in several pits the output will be reduced 
by the resumption of work at Denaby Main, A little stacking is 
now going on, and prices are somewhat lower. A change to settled 
cold weather is all that is wanted to place this department of the 
coal industry on a firm footing. London is taking an average 
tonnage, while the request all round is onJy moderate, The 
Eastern Counties have also diminished their requirements, a cir- 
cumstance which is balanced by an increased demand for gas fuel. 
Quotations are about the same as Jast week. Silkstone coal is at 
83, 6d. to 93. 6d. for the best, and 7s, to 7s, 6d. for secondary 
qualities ; Barnsley softs, 8s. 6d. to 93, 3d., and 7s. to 7s. 3d. for 
inferior qualities. Thin seam coal is at 63, 9d. to 7s, per ton at 
the pits. Notwithstanding the fact that the Baltic ports are 
closed, and a lesser tonnage is being sent to Hull and the other 
Humber ports, pits in this district are transacting a fairly satis- 
factory business with both Hall and Grimsby. Values range from 
63. 6d. to 7s, 3d. per ton, secondary sorts at 63. in quantities, 
Railway companies are taking a good tonnage. The gas coal 
trade on the whole is fairly good, although large supplies have 
the effect of keeping prices low. Values are at from 63. 6d. to 7s. 
per ton, Manufacturing fuel is in the same depressed condition. 
Best screened slack can be bought at from 4s, to 5s, ; ordinary 
S slack, 2s, 6d.; while smudge is plentiful at 1s, per ton. 

e coke trade is in a poor state, The production, which a 
short time was largely swelled, is again in excess of the demand. 
The smelters of North Lincolnshire and Derbyshire require but 





hulsance arising from the partial burning of the I ’ 
and the emell caused by the lesmnentehlen of the vs owl om being 
tipped into the destructor house before being burnt, which had been 
me of the greatest objections to the old type of destructors, 

Wo installations were now being erected, under his own 





a supply. The fact mentioned in THE GINEER 
last week that the North-Eastern Railway Company was taking 
steps to purchase the Hall and Barnsley Railway undertaking, 
has excited no little interest in this district. Coalowners are 
watching the proceedings, and will no doubt say something 





when application for Parliamentary powers is made, unless the 
arrangements for the carrying of their traffic and other condi- 
tions are favourable to their interests, 

The heavy indestries are fee)ing—in some instarces acutely— 
the effects of the strike on the Clyde, At the time of writing 
there does not appear to be any hope of an early settlement, 
and it is feared on all sides that the increaced business reported 
four months ago, and which has been held up to the present, 
will once more be checked, and no small part of it lost. It is 
felt that the shipbuilding strike on the Clyde will have some- 
what the same effect in Scotland as the coal strike of 1893 had in 
this country. In Sheffield the dispute on the Clyde has had the 
effect of stopping the upward movement, which has been a 
gratifying feature of the local iron and steel market for some 
time. Prices still remain firm, although there is at present 
an absence of that disposition to arrange for future deliveries 
which was so evident a month ago. 

Crucible steel is in good demand, and quotations are well 
maintained. In Bessemer billets, guaranteed carbons are at 
£5 123, 6d. per ton, bar iron at manufacturer’s works at £5 10s, 
and upwards, while Derbyshire and Lincolnshire forge iron remain 
unch . Railway material is more freely inquired after. In 
rail ends, which are briskly called for, an advance of 10s. per 
ton on the month is reported. In regard to Swedish Bessemer, it 
was stated some time ago that American buyers were clearing the 
market, and doing it so effectually that the Swedish Bessemer 
firms were pater | wishful to book any more, Acting on these 
reports, local consumers began to purchase heavily to cover their 
requirements, and in many cases paid as much as 253. to 303, per 
ton more on former prices. They have now discovered that the 
American demand was exaggerated, and they can obtain the 
material at a small increase on former values, Still, there is no 
doubt that the Americans have been buying pretty freely of late, 
although not to the extent generally imagined. An important 
Admiralty contract for the finer grades of tool steel is just about 
to be settled. It is for a period of five years, and the weight 
required is 200 tons per annum. Several of our local firms are 
competing for the order. 

Ia the lighter staple trades business is very active, and quota- 
tions remain at about the same. Several of our houses doing a 
continental trade are complaining that they cannot raise prices at 
all in proportion to the increased cost of production. In some 
quarters the volume of trade is rather decreasing than expanding, 
and prospects are somewhat discouraging. At the sarae time the 
home business with these same houses has very m:terially improved. 
Steel, files, sawe, and similar goods have been ordered more exten- 
sively, and there is a pretty active inquiry for contractors’ and 
engineers’ tools, Makers of picks, rock drills, and other mining 
implements are busily employed on work for the different markets, 
The Indian and South American consumers are ordering pretty 
freely in hoes and other plantation tools, Firms engaged in the 
production of agricultural appliances, such as chaff knives, turnip 
slicers, and knives for other food-preparing machinery, report 
good orders to hand, The leading establishments are preparing 
for next season’s demand by employing their men very fully on the 
making of scythes, sickles, and similar goods, Present reports 
hold out the hope of a very good trade in anticipation of next 
season’s demand, 

In the cutlery, silver, and electro-plating trades business is still 
on the increase. The demand for white metal goods is very good, 
and some establishments have as many orders on their books as 
they will be able to produce by the end of this year. Aczording to 
the reports from the Sheffield Assay Office, the amount of sterling 
metal passing through that department is greater than ever, and 
the total for 1895 will be largely in advance of that for the previous 
twelve months. 

The death of Mr, W. E. Laycock, J.P., of Stumperlowe Grange, 
and of Crown-terrace, Scarborough, chairman of Samuel Laycock 
and Sons, Portobello-place, Sheffield, removes one of our leading 
manufacturersand most respected citizens. Mr. Laycock commenced 
the hair-seating business many years ago, and by great energy 
extended it to its preeent large dimensions, factories, in addition 
to those at Sheffield, having been built at Ilminster, Crewkerne, 
and Lavenham. Some thirty years ago the firm commenced the 
preparation of Mexican fibre for the use of brush manufacturers, 
and from small beginnings the business has largely developed. Of 
late years Mr. Laycock took his sons, Mr, W.S. and Mr. C, A. 
Laycock, with Mr. C. D. Pettingez and Mr. J, Gilliar, into part- 
nership, and in 1889 the business was converted into a private limited 
company. His sop, Mr. W.S. Laycock, has of late years been 
conspicuous in the development of railway specialities, not merely 
in railway blinds, but in heating, ventilating, and other apparatus, 
and including the application of electricity to railway and other 
purposes. The late Mr, Laycock was Mayor of Sheffield during 
the great outrage—the blowing up of a dwelling with ganpowder— 
which led to the appointment of a Royal Commission, and he was 
one of the principal citizans who assisted to secure that special 
inquiry which disclosed the Broadhead reign of terror and other 
atrocities, and broke the back of the organised conspiracy which 
had defamed Sheffield for many years. Mr. Laycock had jast 
passed his eightieth year. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


CoNSIDERING the situation in to the dispute in the engi- 
neering industry of the Clyde, and the probability that there now 
is that the North of Eogland masters will also be drawn into the 
struggle, the iron and steel market in this district maintains its 
position very well, and certainly there is more business being doze 
than might have been expected. There is some improvement in 
pig iron prices, more particularly hematite iron, but the difficult; 
on the Clyde affects the — of plates and angles in the Nort 
of England, in fact it has brought about a reduction of fally 2s. 64. 
per ton in the quotations, notwithstanding that most of the manu- 
facturers are not badly off for work yet. But the Scotch makers 
are not so well situated, and having pu’ down their quotations 
producers in this district have to follow. 

As yet scarcely any steel manufacturers in this district who are 
supplying consumers in Scotland appear to have received instruc- 
tions to suspend deliveries during the currency of the dispute, 
but some Scotch makers have, and they are endeavouring to re- 
place these contracts by orders secured elsewhere. They are even 
competing with North of Eogland makers for local work, and their 
representatives have been offering Tyneside shipbuilders plates 
and angles at prices which local manufacturers do not care to 
accept. This competition has necessitated some reduction in 
North of Eagland prices, and steel ship plates can now be bought 
at £5; iron ship plates at £4 17s. 6d.; steel ship angles at £4 15s.; 
and iron ship angles at £4 123, 6d., all less 2} per cont. and f.o.t. 
This being s, plates are only 53., and angles 2:3. 61., abovo the 
rates ruling when the improvement set in, which is a decidedly 
different record from that relating to steel rails, for they have 
advanced no less than 253. per ton, and still the demand is very 
fair, and prospects are encouraging. 

Railmakers here are very well situated for work, except ths 
Darlington Works, which have been idle since O:tober last year. 
With respect to this establishment, there has been a rumour that 
they are to be acquired by the North-Eastern Railway Company, 
who, like the London and North-Western at Crewe, intend in 
fature to manufacture their own rails. The rumour is not 
credited in commercial circles, and, indeed, it is a very unlikely 
course for the North-Eastern to take, seeing that they can 

nerally buy rails at less than they would cost at Darlington 
Works, and, besides this, the railway company could only manu- 
facture rails to meet their own requirements, they could not compete 
with private makers, and supply other consumers, Now, if they 
had only to make enough to satisfy themselves, the works would 
not be employed more than a month or two in the year, At 
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Crewe it is different, there the steel works are just oxtensive 
enough to supply what the railway company needs. This dis- 
inclines commercial men to believe that there is anything in the 
rumour. The directors of the Darlington Steel and Iron Com- 
pany do not seem disposed to reopen the works themselves, 
though prices have gone up 253, - ton, as they entertain some 
doubt whether the improvement will continue long enough, 

The bar trade is unsatisfactory; work is scarce, mills run 
irregularly, and the advance in the cost of production more than 
covers the rise in ths prices of bars. This branch has profited less 
by the improvement in trade than any other. Thus, the net 
increase in the value of bars is only 23, 6d. per ton, but at least 4s. 
more has to be paid for pig iron, Manufacturers now find it 
difficult to sell common iron bars at £4 17s, 6d., less 24 per cent. 
f.o.t, The sheet trade is very active, both black and galvanised 
sheets being largely required, as well for export as for home con- 
sumption. The wire trade also is brisk, and manufacturers have 
some difficulty in satisfying the wants of consumers. 

The pig iron trade is more active this week, and deliveries for 
November are good ; indeed, the shipments are above what are 
usually reported at this season of the year. Up to Wednesday 
night the quantity of pig iron exported from the Cleveland district 
amounted to 82,268 tons, as compared with 79,902 tons last month, 
and 74,993 tons in the corresponding period of last year to 27th. 
The delivery of pig iron into ths public warrant stores has this 
month gone on at an even more rapid rate than was reported last 
montb, when the large amount of 8132 tons was added to Connal’s 
stores. Oa Wednesday night the quantity held there was 154,823 tons, 
or 10,714 tons increase this month. But in spite of this, it is 
believed that makers have reduced their stocks so much that not 
only will this increase be counterbalanced, but the aggregate 
stock in the district will be reduced by something like 8000 tons. 
Makers have neither quoted nor taken less than 383. per ton for 
this year’s delivery of No. 3 Cleveland pig iron, and merchants 
who early in the week sold at 37s. 6d., in a few cases do not now 
do any business under 37s. 9d. There are not at present as many 
forced sales as are usual towards the end of the month, and thus 
few cheap lots have been met with. Cleveland warrants have 
been dearer this week than last, 38s, 3d, cash being quoted on 
Tuesday, and the close on Wednesday was at 383. 1d. No, 1 Cleve- 
land pig has been at 38s. 9d.; No. 4 foundry at 36s, 9d.; No. 4 
forge at 35s, 9d.; mottled at 35s. 6d.; and white at 35s., for 
early delivery, mottled and white being very scarce. 

For mixed numbers of E.st Coast hematite pig iron 46s, 6d. to 
47s. may be put down as the range of makers’ prices, and 
merchants who were last week selling at 46s. 3d., and previously 
at 463., have this week not been inclined to do busi under 
46s. 6d. Rabio ore is firm at 12s, 74d., delivered at Tees wharves, 

The directors of Messrs. Dorman, Long, and Co., Britannia and 
West Marsh Iron and Steel Works, Middlesbrough, have not a 
particularly favourable report to present to the shareholders, for 
while they made a gross profit of £13,630 during the year ended 
September 30th last, they are not able to pay the ordinary share- 
holders a dividend. They state, however, that a decidedly en- 
couraging feature in the year’s working was the large reduction 
in the cost of manufacture, due to the improvements which have 
been made in the plant. Nearly all the profit was realised during 
the second half of the year, though prices were actually lower 
than in the first six months, The firm have largely applied 
electrical power to the outlying machinery, and have altogether 
spent £8000 on this head. This has effected a saving of between 
£3000 and £4000 per annum, in addition to the increased efficiency. 
They have completed the laying down of additional live roller 
gear, and as the capacity of the mills is greater than the output 
of the steel furnaces, the directors are erecting another 40-ton 
steel furnace, which will cost considerably less than the usual 
amount, as the gas producers and other appliances already erected 
are sufficient for its working. 

The directors of the Royal Exchange, Middlesbrough, having 
received numerous complaints relative to the unpunctuality of 
many of the frequenters of the weekly market on Tuesdays, thus 
causing serious inconvenience, especially to tbose who attend from 
a distancs, have conferred with a committee of the Middlesbrough 
Chamber of Commerce, with a view of devising a remedy. It has 
been decided that if the majority of the members approve the 
custom of a good many Exchanges at home and abroad, it shall be 
followed with the commencement of the new year—’Change hours 
to be from 12 to 1.30 on Tuesdays, and anyone arriving after 12.30 
to pay a fine of 6d,, to be handed over to the local charities, Sach 
& regulation is much to be desired. 

Travellers to Newcastle will have noticed at the north end of the 
High-level Bridge, a specimen of one of the earliest locomotives— 
‘* Paffing Billy ”—which some years ago was presented to the city 
of Newcastle, and placed by the authorities on the High-level, as 
the most appropriate situation. Owing to its exposed position the 
relic has been rapidly deteriorating, and it has been decided to 
remove it and place it in the Central Station itself, just as No, 1 
‘* Locomotion” is lodged on a pedestal at the Darlington Station. 

The death is reported at Darlington of Mr. William Craggs, who, 
prior to his decease, was the oldest living engine driver. He was 
seventy-five years old, and had been sixty years in the service of 
the North-Eastern Railway Company, and its predecessor the 
Stockton and Darlington Railway Company, ing at four- 
teen and he was driver of an engine at twenty. He was driver of 
No, 1 engine, Locomotion—the first that ran on the Stockton and 
Darlington Railway—when it was in regular working on that line, 
He also drove that engine when, on the occasion of the Railway 
Jubilee, September 27th, 1875, it was taken down from its pedestal 
at the North-road Station, Darlington, and put under steam at 
the North-road locomotive shops, 

In the coal trade there is practically g new, b con- 
tinuing generally dull, and collieries in very many cases are not 
ranning anything like full time. The steam coal branch is most 
affected by the depression, but there is nothing like the business 
done in the house coal trade which is looked for at this time of the 
year, and competition is very keen with other districts, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market bas taken a favourable turn in the last few 
days. Unmistakeable evidences of a revival in trade over the 
country generally, together with continued improvement in the 
West of Scotland, notwithstanding the labour troubles, have had 
a good effect on the market, which is farther buoyed up by the 
impression entertained that the stoppage of the engineersin the 
shipbuilding trade cannot be of much longer duration. The tone 
of the iron market has accordingly been a good deal firmer in the 
last few days. Business has been done in Scotch warrants from 
46s, 4d. to 463, 1ld., cash, and between these figures a consider- 
able quantity of iron changed hands, Cleveland iron was in small 
request in beginning of the week, but the demand subsequently 
improyed, and the price roze from 37s. 10d. to 38s, 2d., cash, The 
price of Cumberland hematite rose from 47s, 44d. to 47s. 10d., this 
being partly due to the expectation that the starting of the Barrow 
Steel Works will sensibly improve the position of the hematite 
market, 

The output of pig iron in Scotland is fully maintained, there 
being 78 furnaces in blast, compared with 67 at this time last year. 
Of the total, 49 are making ordinary, 24 hematite, and 5 basic 
iron, As the shipping demand for Seotch pigs is comparatively 
quiet, an increas quantity of iron has been going into store, the 
addition to Connal and Co.’s stock in the past week being 4550 tons, 
bringing up the total increase since the beginning of the year to 
36,456 tons, 

Scotch pig iron shipments in the past week were below the 


average, amounting to only 3396 tons, compared with 5103 in the 





corresponding week of last year. There was despatched to 
Germany, 149 ; Holland, 240; India, 160 ; Australia, 395 ; France, 
60; Italy, 70; Belgium, 95 ; other countrios, 150 tons ; the coast- 
wise shipments being 2037, against 2108 in the corresponding week. 

The prices of Scotch makers’ iss are as follows:—Govan and 
Monkland, f.o.b., at Glasgow, No, 1, 47s, 6d.; No. 8, 45s. 6d. ; 
Coltness, No. 1, 53s, 6d.; No, 3, 49s.; Summerlee, No. 1, 51s.; 
No, 3, 48s.; Calder and Gartsherrie, No. 1, 51s, 6d.; No. 3, 483.; 
Clyde, No, 1, 51s.; No, 8, 47s. 6d.; Carnbroe, No, 1, 483.; No. 3, 
46s,; M. and C., No, 3, 43s. 6d.; Gle ock, at Ardrossan, 
No. 1, 50s. 6d. ; No. 3, 46s. 6d.; Eglinton, No, 1, 48s.; No. 3, 463.; 
Dalmellington, at Ayr, No. 1, 47s, 6d.; No. 3, 45s. 6d.; Shotts, 
at Leith, No. 1, 53s.; No. 3, 48s, 6d.; Carron, at Grangemouth, 
No. 1, 53s.; No, 3, 49s. 

The finished iron and steel trades are without material change, 
There appears to bea fair turnover of the former, but steel for 
shipbuilding purposes is not so much wanted as of late, owing to 
the labour troubles, A number of fresh contracts for vessels are, 
however, being placed, and there is a strong impression abroad 
that the dispute may soon come to an end. It is thought that 
the extent to which the employers are federating, their association 
gradually embracing all the principal centres in the three king- 
doms, is forcing the leaders of the men into a more conciliatory 
attitude, 

The volume of business in the shipping department of the coal 
trade has been more satisfactory. The clearances from all the 
Scottish ports in the past week aggregated 152,011 tons, against 
146,886 in preceding week, and 135,392 in the a 
of last year. While the shipments are thus rather better, there is 
no improvement in the tone of the coal market generally. The 
supplies of all sorts are fully equal to current requirements, 
Prices, f.o.b, at G w, are for main coal, 5s, 9d. to 6s.; splint, 
6s, 6d. to 6s. 9d.; ell, 6s. 9d. to 7s,; steam, 7s, 6d. to 7s, 9d. per 
ton. 

Messrs. Sharp, Stewart, and Co., of Glasgow, have obtained an 
order to build eight locomotives for the San Paulo Brazilian Rail- 
way Company. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 

CoaLOWNERS and shippers at Cardiff, Newport, and Swansea are 
tolerably well resigned to a slackness of trade until the elements 
are in a less boisterous condition. A succession of gales and 
destruction of life and vessels continue to be the chief incidents, 
and no sooner have the colliers accepted conditions here and there, 
and fallen into work, than the turbulence seems to be exchanged 
for the sea, and by non-arrival of tonnage to enforce mcre idleness, 
Last week was a poor one, comparatively, in many quarters, 

Mid-week on ‘Change, Cardiff, there was a moderately good 
demand for steam re without any improvement in price. Best 
steam coal was offered at 10s, to 10s, 6d., seconds 93. 9d., and 
drys 83, 9d. to 9s. 3d., while best Monmouthshire could be had for 
8s, 6d., seconds 7s, 9d. to 8s. Best smal! prices are firm at 5s. to 
5s. 3d., seconds 4s, 3d. to 4s. 6d., dry, 4s. Swansea prices; this 
week are:—Steam coal, 93. to 9s. 6d.; seconds, 8s. to 9s.; and 
bunkers, according to quality, 7s. to 9s, Bituminous coal, Swansea 
and Cardiff, remains at last prices, as follows :—Cardiff prices, 
house coal, best, 10s, 6d. to 1ls,: No, 3 Rhondda, 10s,; brush, 83.; 
small, 6s, 6d. to 63. 9d.; No. 2 Rhondda, 7s. 6d, to 83.; through, 
63. 3d.; small, 4s, 3d. to 4s. 6d. Trade not very active. 

Swansea prices: No, 3 Rhondda, 10s. to 103. 3d.; through, 
8s. 3d. to 8s. 9d.; small, 63, 3d. to6s. 6d. No, 2 Rhondda, 8s, 9d. 
to 9s, 6d.; ar. 7s. to 7s. 6d.; small, 5s. to 5s, 6d. 

One feature of the Cardiff steam coal trade, indicating naval 
movements, has been increased orders for steam tonnage for the 
Mediterranean and Egyptian ports. Rates for Port Said, Con- 
stantinople, and Venice have advanced appreciably. There has 
also been a good demand for French and coasting tonnage. West- 
ward the inquiry is weak. One of the prominent subjects of dis- 
cussion on Change at the various ports has been the passing of the 

rohibitive coal tariff in France, The prevailing opinion is, that 

elsh coal, which is paw by French manafactarers, and is 
keenly sought after for its special value in various ways, will be 
had, tariff or no. I may ti he stat t of a Cardiff 
shipper, that in grape growth it is regarded as of the first 
consideration, 

Pitwood, Cardiff, was at 16s. to 16s, 6d. for fir ranges on Saturday, 
but, mid-week, importers were asking 17s, 6d, for prompt delivery. 
Patent fuel, Cardiff, is at 103. 3d. to 10s. 9d. ; demand moderately 
good, Swansea prices, 10s, 3d. to 10s. 6d. Swansea shipped over 
6000 tons last week. Iron ore, Swansea Tafna, lls. 74d. ; Rubio, 
lls, 104d, to 123, Cardiff prices easy. Coke unchanged. 

In iron and steel there has been a falling-off in demand for rails, 
The principal — from Newport have been 115 tons each 
to Highbridge and Bridgwater, For steel bar, small goods, and 
local business there is a brisk trade being done, 

It is stated on ’Change, Swansea, that most of the works in the 
district are busily engaged on new contracts, but that new business 
is not coming in so quickly as desired. Prices, it will be seen, are 
little altered :—Glasgow pig is at 46s, 8d.; Middlesbrough, No. 3, 
38s,; hematite, 45s, 8d.; Welsh bars, £5 10s. to £5 12s, 6d.; sheets, 
iron and steel, £6 10s. to £6 15s.; steel rails, heavy, £4 10s. te 
£4 15s.; light, £4 15s. to £5 10s.; Bessemer steel, tin-plate 
bars, £4 5s, to £4 103.; Siemens, £4 7s, 6d. to £4 12s, 6d. Tin- 
plates: Bessemer steel cokes, 10s, to 103. 3d.; Siemens, 103, 3d. to 
103. 6d.; ternes per double box, 28 by 20c., 19s. 3d., 19s, 9d., to 
22s. 6d.; best charcoal, 13s, to 14s, 6d., according to brand ; 
wasters, 6d. to 1s, less, Block tin is at £64 2s, 64. to £64 5s,; 
lead, English, £11 15s. to £12, Spanish, £11 12s, 6d. to £11 15s, 
In tin-plate a fair trade is being done. The first consignment of 
tin tea chests has come to hand, with Indian tea, and hopes are 
strong that a new industry will be floated. Some one is suggest- 
ing tin for boxes for ginger beer bottles, immense quantities of 
which are used, and tin for tin-plate boxes. Last week, in despite 
of storms, the. shipments were large—75,409 boxes—while only 
58,639 came from wor 

Stocks now are down to 162,685 boxes. Two vessels last 
week took away 2000 tons each, the Shelley for Batoum and 
Odessa, and the Michigan for New York. Large tonnage is 
coming in for America, and some for Hamburg, Dantzig, Venice, 
Lisbon, Nantes and Bordeaux, all for Swansea. 

In the Briton Ferry district twenty-one mills have been in full 
work all the week, and a large quantity of plates shipped for 
Liverpool and Manchester. In hematite pig iron, Briton Ferry 
works are busy, and the output of steel bars at the steel works, 
and at the Albion, isin gooddemand. At the Old Castle Works, 
Lianelly, the management has asked the men for a reduction or 
@ concession, 

Some more large contracts have been secured. For the Cuban 
Government, 20,000 tons from Merthyr Colliery, and 40,000 
tons best Welsh steam coal, Nixon Navigation, Ferndale, and 
Albion, for Bombay, Baroda, and Central Railway Company. The 
figure is stated to be 22s, c.i.f.; the Cuban price, 17s, 9d. to 18s., 
c.f. The Cardiff Electric Light Works are to be extended, and 
the secretary of the Incandescent Light Company has been inter- 
viewed with regard to the adoption of the light for street pur- 
poses. Plymouth men are now steadily at work, Swansea coal 
shipments maintain a fair average. 

he Newport Reservoir question is still to the front, and hopes 
are entertained that things will not be so bad as anticipated. At 
the Tredegar Show this week, special features were the exceed- 
ingly fine ne gape display, engines, and other machinery, by 
Mr. C, D, Phillips ; carriages, by Mr. J. 8, Stone and by Gwatkin 
and Son; and a large assortment of agricultural implements by 
Dutfield and Frost, The Junior er oy wk Society will recall at 
their visit, some time ago, the salient features of Mr. Phillips’ 
exhibition, which is still more advanced into the front rank. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


THERE has again been a good business transacted in the different 
branches of the iron trade; both producers and dealers report 
themselves well satisfied with the present state of affairs the 
demand for pene? as well as for forward deliveries having’ per. 
ceptibly increased. Prices are firm all round, 

ron trade in the Silesian district is showing a steady tone, ang 
makers are realising better prices, There have been but few large 
contracts booked during the week, but the raw and finished iron. 
works are well supplied with orders of previous date, and a lively 
occupation is noticeable at most of the establishments, 

The Austro-Hungarian iron busi has not changed since former 
letters, but the condition of both the raw and the manufactured 
iron department is a trifle weak. At a late tendering for the 
supply of pig iron for the machine factories of the Hungarian 
State Railways, offers meget between 38fl. to 46fl. p.t., free at 
works, The employment inthe building line is rather quiet, but 
there has been a decided improvement reported in the demand for 
railway material. Official quotations for the different sorts of 
crade and malleable iron are the same as before, 

Though the majority of the ironworks are only moderately 
C) 8 at present, the tone of the French iron market is pretty 
confident, which is due in some measure to the fair prospects for 
the railway and engineering department, where orders of con. 
siderable importance are expected to be received before long, 

In Paris merchant bars still quote 132°50f. p.t., while girders 
stand on 145f, p.t. 

The activity on the Belgian iron market has, perhaps, been a 
trifle less lively than before, but there is still a fair amount of 
business done in the different departments, and quotations are 
firm, those for pig iron having even moved upwards in a few 
instances, 

The Rhenish-Westphalian iron market maintains the firm 
tendency of former weeks, and there is a brisk demand coming 
in for all sorts of iron, dealers being anxious to cover their 
requirements at the present low quotations, 

ig iron is actively called for, and frm in price, In the Sieger. 
land demand and sale have been more animated than for many 
months past. In a few inst ption was even higher 
than production, and stocks have been decreasing rapidly, 
Oatput of pig iron in Germany, including Luxemburg, was, for 
October of present year, 511,264t., of which 113,967 t. were 
forge pig lt spiegeleisen, 38,494 t. Bessemer, 267,247 t. basic, 
and 91 556 t. foundry pig. Output in O-tober, last year, amounted 
to 490,934 t. ; in September, 1895, the production was 478 955 t, 
From January lst to October 31st, 1895, no less than 4,788 571 t, 
were produced, against 4,579,180 t. for the same period the year 
before. The lively tone which has for some time past characterised 
the malleable iron business is reported to have been maintained 
all through last week, and a further improvement in prices will 
robably take place before long. Demand on home and on 
oreign account is good, At a recent meeting the bar-makers 
have raised the price for all sorts of bars M. 2 p.t. But buyers 
must have expected something like that, because a number of 
rather heavy orders were placed just before the above-mentioned 
meeting took place. There is, consequently, a | employment 
secured to the bar mills for some time ahead. Girders are in 
the same condition as before ; hoops meet with ready sale, and so 
do plates, 
or sheets the inquiry is rather less lively than before, but may 
still be considered as fairly satisfactory. ‘The wire and wire nail 
trade is in improving employment, orders coming to hand freely, 
Owing to the advanced prices of the raw material, the Rhenish- 
Westphalian works have raised the price for drawn wire M. 1°50 
p.t. Rivets, though here and there better inquired for, are still 
rather neglected. The machine and construction shops are, 
as a rule, indifferently occupied, only for some articles a good 
demand has been experienced. In spite of the rise in the quota- 
tions for raw material, manufacturers find it extremely difficult to 
realise better prices. 

The employment at the pipe foundries is generally reported as 
insufficient. On home account only the smallest —— require- 
ments are being placed, but for export some fairly large orders, 
both for prompt and for forward delivery, have been secured, 
Basis prices for tubes is M. 105 p.t., free at works, The wagon 
shops will soon receive the fresh orders they are so much in need 
of, tenders for the supply of 2035 load wagons and 1500 iron coal 
cars having been invited for the 26th of November. Ata tendering 
for railway material at Breslau, the lowest offer for fish-plates was 
M. 113°90 p.t., others ranging between M. 116 and M. 125 p.t. 

The returns which have recently been published concerning the 

roduction of pig iron in Russia, during the first six months of 
1895, as compared to 1893 and 1894, may be of some interest to 
the readers of THE ENGINEER, as they show the progress of the 
Russian ironindustry. Output of the Russian works, excepting 
the Government establishments, was for 1893—four quarters— 
64°9 million pud; 1894—first two quarters—36°6 million pud ; 
1895—first two quarters—41°8 million pud. Increase of prodac- 
tion this year, as compared to the same period last year, was 
accordingly five million pud or about 14 p.c, If divided into 
the different districts it appears that while output of the Ural 
works has increased 0°4 per cent. only, the production at the 
Polish ironworks rose 5 percent. The development of the iron 
industry in South Russia and in the Moscow district is still more 
favourable. It is generally anticipated that at the end of present 
year, plus in output will amount to ten million pud. It is note- 
worthy that import in cast iron, pig iron, steel and hardware from 
abroad truly shows a very slight increase this year, and that the 
rising inland demand has been covered by local firms, 














TIMBER STACKING CRANE.—In the illustrated account we pub- 
lished on the 4th ult. of this crane, we omitted to state that the 
crane was constructed for Messrs, Statter and Co, by the Bedford 
Engineering Company, Bedford, 

Tur Rawway Accents IN THE UNITED KinGDoM IN 1895.— 
The Report for the half-year ending 30th June last relating to acct- 
dents on the railways of the United Kingdom states that by causes 
other than accidents to trains, rolling stock, &c., 256 persons 
were killed and 423 were injured ; thirty-three of the killed and 
306 of the injured being pgers, Of these six were killed 
and eighteen injured by falling between carriages and platforms, 
viz., five killed and eleven injured when getting into, and one 
killed and seven injured when alighting from, trains ; four were 
killed and 202 injured by falling on to platforms, ballast, &c., 
viz., one killed and thirty injured when getting into, and three 
killed and 172 injured when alighting from trains ; six were killed 
and three injured whilst passing over the line at stations; forty- 
two were injured by the closing of carriage doors; nine were 
killed and gixteen injured by falling out of carriages during the 
travelling of trains; and eight were killed and twenty-five injured 
from other causes. Twenty-five persons were killed and seven- 
teen injured whilst passing over railways at level crossings, V!2 
eighteen killed and thirteen injured at public level-crossings ; tive 
kilied and three injared at occupation-crossings ; and two killed 
and one injured at foot-crossings. One hundred and twenty-five 
persons were killed and sixty-four injured when trespassing 00 the 
railways ; forty-five persons committed suicide on railways; 4 
of other persons not epeelfcaliy classed, but mostly private people 
having business on the companies’ premises, twenty-eight ge 
killed and tnirty-six injured. Altogether the total number 0 
persons killed or injured on railways in the United Kingdom in the 
course of public traffic during the period in question was, killed, 
478, and injured, 1895 ; the former figure being a decreaso of fifty- 
seven on the total for the corresponding period of 1894, and the 
latter figure an increase of forty-seven. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 20th, 


A SIGNIFICANT fact, showing the trend of trade 
in the States, is shown in the improvement in the 
gross earnings of 100,000 miles of road for the 
first ten months of the year, which were 
90,143,682 dols. There is a steady expansion, 
The gold exports for the week were 3,250,000 dols. 
Treasury gold is reduced to 89,000,000 dols, Pig 
jron production is now 220,000 tons per week. 
Mills are all busy, but orders for winter work are 
slowing up. We are now suffering from the 
effects of the rapid advance in prices daring the 
summer. Billets and Bassemer have fallen, but 
puyers wait for heavier orders, The larger manu- 
facturers are hopefal of a returning demand by 
January, for all faroace and mill products. The 

resent inactivity among buyers cannot be pro- 
jonged much more. Producers for four or five 
woeks have clung to their prices, and they declare 
their ability to do so, until consumers’ necessities 
drive them into the market. Coke is high and 
active, production the largest ever known. Lake 
ore prices are not yet fixed. The railroad com- 
anies have not yet given out their big bridge 
Puilding contracts. 








THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


ux attendance on ’Change to-day was large. A 
good demand for steam and house coal prevailed, 
and prices were firm, There were g inquiries 
for pitwood, and prices, if anything, are of an 
upward tendency. The dealiogs in manufactured 
iron and steel proved that these trades were 
brisk. An improvementin freights was reported. 
The coal shipments for the week have amounted 
to practically 65,000 tons, This quantity would 
have been augmented materially had it not been 
for the boisterous weather, which prevented the 
non-arrival of tonnage, Nearly all firms have 
their stems full, and there is every indication that 
between now and the end of the year business 
will be more active than it has been for some time 
ast, In confirmation of this we may state that 
the s.s. St. Irene is due to-night to load 5000 tons 
cargo, the Samoa is stemmed to arrive next week 
to take in 9500 tons, the s,s, Idar on the 26th 
December, to load 7000 tons, and among the 
other large steamers due are the Weybridge, 
Hijeen, Harold Campeodore, Alacrity, &c. &c. 
The quantity of iron ore received has not been 
so large as in previous weeks. The activity in 
the ship-repairing trade is well maintained. 

Prices ruling on ’Change to-day were as follows : 
—Coal: Best steam, 83, 3d, to 83. 9d.; seconde, 
7s, 9d. to 8s,; best house coal, 10s. 6d.; dock 
screenings, 4s, 9d.; colliery small, 4s, 6d.; smiths’ 
coal, 63, 6d, Patent fuel, 10s, 3d. Pig iron: 
Scotch warrants, 463. 94d.; hematite warrants, 
47s. 10d. f.o,.b, Camberland ; Middlesbrough, 
No, 3, 383, 2d, prompt ; Middlesbrough hematite, 
45s, 104d, Iron ore: Rubio, 12s,; Tafna, 11s, 3d. 
Steel rails ; Heavy sections, £4 12s. 6d.; light sec- 
tions, £5 5s, Tin-plate bars, £4 53, to £4 7s, 6d.; 
Siemens tin-plate bars, best, £4 10s, to £4 12s. 6d., 
all delivered in the district, cash, less 24 per cent, 
Tin-plates : Bessemer steel coke, 93. 9d. to 103; 
Siemens coke finish, 103, to 103. 3d. Ternes, per 
double box, 28 by 20c., 20a to 223, Pitwood, 
163, 6d. London Exchange telegram :—Copper, 
£43 83, 9d.; Straits tin, £64, Freights advanc- 
ing. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Hall, Russell and Co. launched from 
their yard at Aberdeen, on the 16th inst., a steel 
screw steamer, built for the Indo-China Steam 
Navigation Company, London, for the Tientsin 
trade, of the following dimensions :—Longth over 
all, 270ft.; breadth, 38ft. 6in.; depth, 23ft. Yin. ; 
and 2000 tons gross register. The vessel is of the 
spar deck type, and built to class 100 Al at 
Lloyd’s, and having all requirements to pass 
Board of Trade for passenger certificate. On 
the spar deck there are two large steel houses 
for the accommodation of first-class Chinese 
passengers, while in the ’tween decks a large 
number of third-class passengers can be accommo- 
dated. Oa the shade deck there is a teak house, 
containing saloon, state-rooms, bath-room, and 
pantry for first-class Earopean passengers ; cap- 
tain’s room and chart- room, The saloon is 
enamelled white and gold, with mahogany furni- 
ture upholstered in Morocco, Officers’, engineers’, 
and stewards’ berths, mess-room, bath-room, lava- 
tories, galleys, and sculleries are fitted up in 
bridge house, and the crew are accommodated 
in forecastle, Water ballast tanks are fitted in 
after and fore peaks, and in deep hold tank amid- 
ships, Special arrangements are made for dis- 
charging cargoes, suitable hinged stages being 
fitted in holds in way of each hatch, and cargo 
amp as the cargo will be principally discharged 

y manual labour, Napier’s steam windlass and 
Caldwell and Co,’s steam steering gear are fitted; 
and a very complete outfit of navigation instru- 
ments are to be supplied, including Lord Kelvin’s 
latest design of compass, The engines are triple- 
expansion, of the most modern type constructed 
by the builders, having cylinders 22hin., 37in., 
and 60in, diameter, with astroke of 39in., capable 
of developing over 2000 indicated horse-power ; 
two large steel boilers with a working pressure of 
1701», steam, and fitted with Howden’s system 
of forced draught. A complete installation of 
electric light is being fitted up by Messrs. Holmes, 
of Newcastle, The construction of the vessel 
and engines have been looked after by Mr. 
Buchan, marine superintendent of the company. 
As the vessel left the ways she was named King 
Sing—which is in English Lacky Star—by Miss 
Cheyne, London, 








Karri woop paving blocks, from Aus- 
tralia, are to be tried on West Twentieth-street, 
New York, Messrs, Mark and Tamperly, two 
Englishmen, have obtained permission to lay 1000 
Square yards of this pavement at their own 
expense, This wood is considerably used for 
street paving in London and Paris. 





THE PATENT JOURNAL. 
Condensed trom ‘The Iustrated Ofteial Journal of 


Application for Letters Patent. 


*,* When Eee have been ‘‘communicated" the 
name and address of the communicating party are 
printed in italics. 

14th November, 1895. 

21,594. Serr-starTers for Exp.osive Enornes, W. H. 
Green, Northampton. 

21,595. MecnanicaL Toy, A. W. Pocock, London. 

21,596. Borton-nooxs, R. L. Knight, London. 

21,597. AvsusTaBLE CycLe Lockinc Spanner, W. 
and J. Moore, Nottingham. 

— Repainina Burst Water Pipgs, F. J. Clee, 

mdon. 

21,599. Kespina Doors Oren, A. 8. Morrison, London. 

21,600. Automatic Hyprautic Stop Vatves, H. B. 
Reynolds, Glasgow. 

21,601. ELecTrricaL Apparatus ror DesTroyixe Rats, 
L. White, Manchester. 

21,602. ADAPTABLE CLip, A. Ransome, Bournemouth. 

21,603. Daess Baskets, G. Pescott, Manchester. 

21,604. Puriryina Deoporiser, W. A. Morley and T. 
8. Henderson, Hants. 

21,605. Opentnc Metat Cane, R. Parkinson, A. Hart- 
field, and F. Stocks, Preston. 

21,606. Pipe anp Cicar Licurter, J. Deeks, London. 

21,607. Uritising Gear for Cycies, D. Hanstock, 
Wexford. 

21,608. WorkING Raitway Distant SignaL Levers, 
M. M. Glover, Dublin.—(R. 8. Glover, India ) 

21,609. Boor, J. Blakey, Halifax. 

21,610. Metauuic Rivas, J. A. Richards, Birmingham. 

21,611. Firevicursr, 8. H. MacLachlan, A. B. Ander- 
son, and F. A. Lacaile, Glasgow. 

21,612. Hanpies for Tzapors, &c., J. Brooke, Shef- 


field. 
21,618. Mou.p and Coven, Kirby and Ward, Birming- 


21,614. Scorinc-camMe Appiiance, D. W. Bardsley, 


Liverpoo! 
21,615. Brarines of WHee. Axves, &c., J. Sturrock, 


Glasgow. 

21,616. Driving Gear of Cycixes, J, Sturrock, 
Glasgow. 

21,617. VentiLaTine Drains, T. Ray, Sunderland. 

21,618. Cuzansina Drains, T. Ray, Sunderland. 

21,619. Apearatus for UNLINKING CHAINED Warps, A. 
Leach, Manchester. 

21,620. Boxune Giove:, H. L. N. Preston, Manchester. 

21,621. Lappers, H. Summers, Sheffield. 

21,622. Va.ves, J. W. Melling, Mavchester. 

22,623. Firrinas of Exscrric Lamps, W. J. Fox, Man- 
chester. 

21,624. TREATMENT of Sepiment, J. Simpson, J. W. 
Simpson, R. J. H. Riley, Manchester, 

21,625. Vatves for FooTBa.is, W. H. and W. A. Crook, 
Manchester. 

21,626. Gravitation Stamprinc Macuines, R. O, 
Ahlers, Liverpool. 

21,627. Treatment of Manure, L. Tralls and E. 
Burmeister, Liverpool. 

21,628. Winpow Sasues, T. Marshall, Glasgow. 

21.629. ‘* Hoap’s Securo,” C. E. Hoad, Cornwall. 

21,680. Potisnine Guass, C. Bruart and P. Lambot, 
Brussels. 

21,631. Bricks, F. Julien, Brussels. 

21,632. Dust Buns, G. R. Kennerley, London. 

21,633. VeLocipepes, W. Bown, Limited, and G. E. 
Aston, Birmingham. 

21,634. Raistxo Wicks of Lamps, M. Shaw and W. 
Boothman, Great Harwood. 

21,635. CycLe-BrRaKE, P. Wolfrom, Berlin. 

21,636. Fiat Sirrers, G. Wagner, Belin. 

21,687. Skirt Fastener, F. W. Hunter, London. 

21,638. Evecrricat Swiicags, J. W. Fielding, London. 

21,639. Nozztes, W. A. Swift and W. W. Stewart, 

on. 

21,640. Locks, G. E. Wootton, Birmingham. 

21,641. Guazep Surraces for Watts, &., J. Ely, 
London. 

21,642. Macuine Gun, C. W. Prince, London. 

21,643. Draw Hooks, W. Allen, London. 

21,644. OBTAINING Gop from So.utions, 8. O. Cowper- 
Coles, M. Ulecq, W. M. Guthrie and C. R.G. Smythe, 
London. 

21,645. Striker, F. W. Vickery, London. 

21,646. Propvuction of Oxipe of Zinc, E. Garton, 

ndon. 

21,647. Boots, J. Hanel, London. 

21,648. PortaBLe Storesovuss, P. O'Neil, London. 

21,649. Hor water Heatina Apparatus, J. Hulse, 
London. 

21,650. 

21,651. 

21,652. 

21,653. 


Gas Enoines, J. 8. Hinchliffe, London. 

Winrow S111, J. Hookham, Eastbourne. 

Hiner-yoint, G. Hickson, London. 

VeLocipepss, L. C. Papenfus, London 

21,654. Sucar, W. H. Schwartz, Essex. 

21,655. IRoninec Macuines, W. E. Baker, Aldershot 

21,656. CHains, A. J. Boult—({The Lozier Manu- 
tacturing Company, United States.) 

21,657. SuBMARINE TeLEcRAPH CaBLEs, F.C. Crawford, 
London. 

21,658. Boarp Macuinery, A. H. Baldwin, London. 

21,659. InpicaTine the OveRHEATING of Bearinos of 
Locomorives, E. Davis and J. Metcalfe, Manchester. 

21,660 SELF-sEALING Borrtge, J. Creasy and H. 
Everest, London. 

21,661. Corser Busks, F. C. Nutter, London. 

21,662. Disnes, 8. A. Sewell, London. 

21,668. Tonos for Pickss, J. E. Fairman, London. 

21,664, ALTERNATE CuRRENT Dynamo Macuines, R. H. 
Fowler and C. J. Hall, London. 

21.665 Provectites, &c., J. Schulte-Hemmis, 
London. 

21,666. Apparatus for Tannino, T. H. L. Bake, and 
H. A. Leverett, London. 

21,667. ‘‘Castine” CatTLe, J. Benton, Manchester. 

21,668. MaKine TaPereD Toxes, E. Warwick, Birming- 


am. 

21,669. Makino Sots in Umbrewuas, J. B. Seel, Man- 
chester. 

21,670. Ear Appiiance, A. Burchett, London. 

21,671. Drums for Hotpine Mixturgs, J. O. Wallace, 
London. 

21,672. Furwace Bars, D. C. Hutton, London. 

21,678. Carts for DistripuTinc Roap-MakinG MATE- 
RIALS, W. Ridlington, London. 

21,674. ABDOMINAL Betts and SusPenpers, A. M. 
Biggs, London. 

21,675. ArTiriciaL Crowns for Text, E. Miller and 
T. D. Richard, London. 

21,676. Wasuine Macuives, H. C. Salter, London. 

21,677. Hincep VentiLators, W. C. Burder and W. 
Brooks, Manchester. 

21,678. ManuracTore of Cyanipes, J. Raschen and J. 
Brock. London. 

21,679, ELecrric Castes for DivertTine Current, H. 
Edmunds, London. 

21,680. Knittixa Looms, J. David, London. 

21,681. VELoc»Pepes, D. Doig, London. 

21,682. PortaBLe Furnaces, L. Delettrez, London. 


21,683. Driving Gear for Cyciges, H. Robbins, 
mdon, 

22,684. INCLINOMETERS for CyciEs, W. Nicholls, 
miion, 


21,685. ComBinaTION Toot, A. W. Bevis, London. 


15th November, 1895. 
21,686. MerHop of Arracnina Two Pieces, E. B. 
Smith, Manchester. 
21,687. Stup for Sappiery. C. Cooke, Northampton. 
21,688. HanpLE-BaRs for Cycues, &c., H. Curwen, 
Newcastlo-or-Tyne. 
21,689. GoLr CLuss, C. M. P. H. Triscott, London. 
21,690. Mart-cart for Cartpren, J. Harrop, Man- 


chester. 
21,691. Borries, A. Dunolly, Manchester. 





21,692. Wet, W. Ives, Halifax. 

21,693. Castors, T. Kendrick, Birmingham. 

21,694. CentRirvgAL Macuines, J. Laidlaw and J. W. 
Macfarlane, Glasgow. 

21,695. Cioar, &c., Stanp, T. Mortop, Birmingham. 

21,696. Gas and O11 Motor Enoryes, J. Edge, Man- 
chester, 

21,697. Fen Baos for Cycizs, P. A. Martin, Bir- 


mingham. 
— Cuasp for Securine LapyEs’ Vzixs, J. Merrick, 


ublin, 

21,699. Utitisation of O_p Sree Raizs, J. and B. W. 
Raine, Newcastle-on-Tyne. 

21,700. Securnina of Pneumatic Tires, W. T. Pitt, 
Birmingham. 

a aaa Wrencues or Kevs, J. T, Trench, 


Du le 

21,702. Book Rests, W. P. Pepper, Cathcart, near 
Glasgow. 

21,703. Fiusn CLoser-PAN Protector, H. Malbon, 


mgton. 
21,704. Cycizs, W. G. Garnett, London. 
21,705. Stawps for DispLayina Goons, T. Griffiths, 


London. 
— Cycies, J. F. Steele and H. V. Currie, 


mdon. 

21,707. Topacco Pigs, C. Hirst, Manchester. 

21,708. Prorector Tirz, F. H. Fischer, London. 

21,709. Mixine of Liquip Hyprocakbons, J, Baumert, 
Manchester. 

21,710. Pocket Watcu Case, P. L. Gray, Glasgow. 

21,711. Fasaios, J. Duff, J. Vaughan and G. A. J. 
Schott, Bradford. 

21,712. Srrurs or Back Sranps of Frames, J. Jones, 
Edinburgh. 

nae. Orenino, &c., Winvows, J. H. Nuttall, Liver- 


pool. 

21,714. Nev Hammock, E, B. Bryson, Glasgow. 

21,715. Cycie Lamps, A. M. Wade, Birmingham. 

21,716. Music Pace, A. Bickel. Leipzig, Germany. 

21,717. LeatHer Dressinc, W. Walters and W. T. 
Nichols, London. 

21,718. Boots and SHoks, J. B. Halliday, London. 

21,719. Pepa. Tunes, G. Gilbert and E. Mushing, Bir- 


mingham. 

21,720. Tannina Liquors, C. D. Abel —(The Chemisch- 
technisches und hygienisches Institut Dr. Popp and Dr. 
Becker, Germany.) 

21,721. Draw Bencuzs, Elmore’s German and Austro- 
Hungarian Metal Company.—(P. 2. Preschlin, Ger- 


many. 

21,722. Srezrinc of Ve tocipepes, K. Nawraitill, 
London. 

21,723. CoancE-oivinc Apparatus, G. Hallett, London. 

21,724. Cusnions for Bittianp Tasies, G. T. Glover, 


ndon. 

21,725. Borer Furnaces, J. W. Bowley aud W. O. 
illiamson, London. 

21,726. Dryinc Macuine for Pargr, &c., J. Arnold, 


London. 

7 Door Orzenine Sprinos, T. and W. A. Starkey, 
Sheffield. 

21,728. Game, W. 8S. Tansley, London. 

21,729. Stirreninc the S.eeves of Dresses, F. M. 
lidgey, London. 

21.730. Preventinc the Reritimc of BoirTies, C. 


r, London. 
21,731. Fastenines for Bacs and Trunks, R. and A. 
Wilks, London. 


21,732. Keyzoarps for Pianos, H. Collings, Tonbridge, 


ent. 

21,733. Bearines for Carriace Axes, G. A. Birchley, 
irmingham. 

21,734. Jer Prope.uine, &c., Apparatus, H. L. Moore, 


ndon. 
21,735. Construction of Pavine Brocss, A B. Grieg, 
mdon. 
21,736. Lockixe Nots, J, M. Martin, London. 
21,737. Gun Mountrnes, Sir Andrew Noble and R. T. 
Brankston, London. 
21,738. Mxasurina and Drawinc-orr Liqurips, B. 
er, London. 
. Construction of Tanprm Cycies, A. T. 
Ricketts, London. 
21,740. Batu Castors, T. Dudley, London. 
21,741. Mirkine Stoots, J. Jesty, London. 
21.742. Maxine WaTERPROOF Compositione, C. J. Grist, 


London. 
21,743. Corron Gins, R. J. Hawthorne, Liverpool. 
21,744. Treatment of Fracrurep Leos, A. Roth, 


mdon. 
21,745. Back and Foresionts for Frrk-aRs, F, Merrem, 


mdon. 

21,746. Cooxine Stoves, H. M. Ashley, London. 

21,747. Cover for Pxreumatic Tires, C. D. Abel.— 
(Deutsche Gummi und Guttapercha Waaren Fabrik- 
Aktiengesellschaft vormals Volpi and S&chulter, Ger- 
many.) 

21,748. Sprayina Apparatus, A. J. Boult.—(@. de 


Lagasson, France. 

21,749. Cycrx Frames for INFLATING Tires, R. J. 
Smith, London. 

21,750. Process of Castine Merats, I. A Chavapne, 


mdon. 
21,751. Process for Treatine Igon, I. A. Chavanne, 


jon. 
21,752. System of Usina Execrric Licuts, G. Cuth- 
rt, London. 
21,758. PaorocraPruic Dark Suipss, A. C. Smith and 
J. Stuart, London. 
21,754, Sarety Vatves, E. Maurice, London. 
21,755. Propucine NiTRocEN Compounpns, T. L. Willson, 


on, 
21,756. Construction of Tires, W. A. C. Waller, 


mdon. 
21,757. Gas Burners, E. Gearing, London. 
21,758. ManuracturE of Roorina Tizes, E. Capps, 
mdon. 
21,759. ELEcTRic cos 


Accumu T. W. Allan, A. 
Powell, and C. J. Tibbits, London. 
21,760, Puncuine Macuings, W. Starmer, London. 


16th November, 1895. 


21,761. Maxine ALuminium Cycies, W. F. Taylor, 
Croydon. 
21,762. Fastentna Prick Carps to ArTICcLEs, T. G. 
Dawson, Newcastle-on-Tyne. 
— ae Tramway Systems, J. Fairclough, 
ve § 
21,764. PuateN Printinc Macuines, 8. Thacker and 
Cropper Minerva Machines Company, Notting- 


ham. 
21,765. Maxine Borrues, F. G. Trebarne and A. J. P. 
Whitaker, Glamorgan. 
21,766. Cyctes, Nimrod Cycle Company, Bristol 
21,767. MANUFACTURING Parquet F oonrine, J. Laird, 


G Ww. 
21,768. ATHuETIC Trousers or Kwyickers, C. W. 


21,769. MaKINa the Sous of Boots and Snokgs, E. Booth, 

ifax. 

21,770. Dousie Hook for Heap Suarts, A. Sykes and 
H. Drake, % 

21,771. Bonnet Box, M. A.8 Jackson, Glasgow. 

21,772. Swine Brivoee for Rartways, J. Mackenzie, 


Glasgow. 

21,773. Nur Crackers and Picks, F. H. Hancocks 
London. 

21,774. Gas Enornzs. J. Ma; 

21,775. Scrupsina Brusu 
G 


iw. 

21,776 Stor-rop Lirrer for Looms, G. Bell and J. 
Bryson, G@! Ww. 

21,777. Wares, G. Stevenson, Halifax. 

21,778. Bosses for Cycie Sapptes, J. B. Brooks, Bir- 
mingham, 

21,779. CanpBoaRD Boxes; and Lins, J. E. Thornton, 
Altrincham. 

21,780. Bepsrgaps, J. F. Robinson, Manchester. 

21,781. Boor and Sxos, G. 8. Ware and E, Faulkner, 


Cai ; 
21,782. Tar and BaRREL for Ags, &c., A, E, Hopkins. 
Chesterfield, ; wild: 


, Glasgow. 
ANDLE, A. J. McGregor, 





21,783. VARIABLE SpesD Tippzs, 8. A. Everett, Pentre 
Glamorgan. 

21,784. InDIA-RUBBER Socks or Iysoues, J. Stansfield 
Manchester. 

21,785. Cases for Ngep1es or the like, E. R.S. Bartleet, 
Birmingham, 

21,786. DeracHaBLe Hanpie-Bars, R. W. Hearnden, 
Maidstone. 

21,787 Camp for HorpinG Grass Prates, J. Hulls, 
Birmingham. 

21,788. APPLICATION of Gases for WorKING TUPBINE®, 
A. Barr and H. A. Mavor, Glasgow. 

21,759. CoxsiRuctine Founpations, H. P. Hoghton 
Manchester. " 

21,790. Hanp-auipe Apparatue, A. Dielmann, Londor. 

21,791. Printinc ADverTISEMENTS, F. Dresser, Liver- 


pool. 
21,792. Incor Fitters, G. W. MacClure, Liverpool. 
21,798. AntiriciaL LicuTinc, P. Pinckney, Ports- 
mouth. 
21,794. Heavp Saris, F. W. A Tolchard, London. 
21,795. Inkine Apparatus, A. Baiclay, Newcastle-on- 


Tyne. 

21,796. PERFORATED PxiatE3, J. Buckland, Taunton. 

21,797. Kwire for Currine Leatuer Laces, T. and W 
Greaves, Sheffield. 

21,798. TeLeoraPH S1enaxs, J. Nicolson, London. 

21,799. Frame Tuse Borers, W. Schmidt, London. 

21,800. Tooxs, O. E. B. Boyce, Loudon. 

17s, O. E. B. Boyce, London. 

21 802. Briquetres, 8. M. Caffin, London. 

‘ Wueets of VeLocipepses, P. A. Craven 
London. 

21,804. Starr Coverinas, J. Ingleby, Leeds. 

21,805. Weber for Winpows, H. Fairbrother, London. 

21,806. Horse GirtHs, W. aud J. Richardson, Bir- 
mingham. 

21,807. Lace-curTais Macuixes, W. T. Martin, 
Londo: 


n. 
21,808. Tospacco Prpgs, L. Cradeck, London. 


21,609. Co-rFaEtD Foipine Cuarirs, F. Behlow 
London. 

21,810. Lamp Stoves, B. Cars, London. 

21,811. MorticuttunaL Spape Fork, J. Parker, 
Wisbech. 


21,812. Mecuanism for Worxinc VeLocipepes, B. 
Ljungstrém, London. 
21,813. Fisu-nooxs, D. Young —( Wheeler -[ Cable, 
United States). 

21,814. Twistinc Macuwes, T. H. Smith, London. 

21,815. Drivine Betts, E. L. Roeckner and B. Graut, 
London. 

21,816. Cuimseys for Lamps, I, Schwarz, London. 

21,817. Canryine PortaBLe EcectricaL BattTERiEs, T. 
W. Allen, A. Powell, and C. J. Tibbitts, London. 

21,818. Firtines for Incanpzscent Exxecrric Lamps, 
T. W. Allan, A. Powell, and C. J. Tibbits, London. 

21,819. Sprixos, E. H. R. Evans, London. ‘ 

21,820. Can WuEx:s, F. D. Taylor, London. 

21,821. Daivine Putieys, Tangyes Machine Tool Com- 
pany, Ld., J. Tangye, and W. H. Bailey, London. 

21,822. Lamp Stoves. B. Cars, London. 

21,823. Buockues, J. D. Mason, London. 

21,824. Cases for Sewine Macuines, C, Lauchardt and 
J. H. Kohler, London. 

21,825. EARTHENWARE VESSELS, F. Hancock, London. 

21,826. AppLiance for Szcunixne Vets, T. Kennedy, 
Manchester. 

21,827. Paopuction of SHapow on Picrurss, F, T. 
Copnall, Liverpool. 

21,828. Stups for FootBaLt Boots, C. Leslie, Liver- 


pol. 
. Apparatus for Warerine Trees, F. Polko, 
London. 

21,830. Firuse Foses, Siemens Bros. and Company — 
(Siemens and Halske, Germany.) 

21,831. Exsurninc Sarety on Ramtway, E. Tyer, 
London. 

21,832. CHEEK Pap for Horszs, E. Watts, London. 

21,833. Loom Let-orrF Mercuanism, CU. Harlow, 
Keighley. 

21,834. A Bicycte, W. M. Thompson, Newcastle-on- 


Tyne. 
21,835. Borris, H. Levetus and W. Rowbotham, Bir 
mingbam. 
21,836. VENTILATED SappLe for 
Viltard, London. ; 
21,837. Pepa Crank for Cycies, E. Viles, London. 
21,888. Stoves, J. Wigglesworth, London. 
21,839. Fornace Grates, M F. M. Mulready, London. 
21,840. Curppers for Human Hair, W. Clark, 
London. 

21,841. Cakes of Foon for Cattte, C. Luzzatto and 
Eisenwerk (vorm. Nagel and Kaemp), London, — 
21,842. Mou.ps for ManuracruRE cf STEEL, J. Iling- 

worth, London. 
21,843. SarequaRD for Caarr-cuTtina Macuines, J. T. 
Proctor and 8. T. Richard:op, Birmingham. 

21,844. Macuine for Rippiinc Coat-pust, W. J. 
Hosgood and D. J. Morgan, London. : 
21,845. Front Fork and HAanpLe-sar, R. Grilli, 

Russia. 


VeLociPeDEs, V 


18th November, 1895. 


21.846. INcANDEtcENT Gas Burners, H. Kirkham, 
Waterford. 
21,847. Hanp-makina of Cora Ruas, A. Woodcock, 
rnsl 


ey. 

21,848. CyciEs, J. P. Howe, T. F. Epsly, J. Foster, 
and J. O. Cole, London. 

21,849. The ‘‘Sivorp” Sipe Sreet, R. 8. Provis, Man- 
chester. 

21,850. Naw Sranp for Cycuss, J. J. Kear, Bristol. 

21,851. Trawt Horst Gear, C. D. Holmes, Hull. 

21,852. The ‘‘Napino Marker” for Waist, A. R, 
Knapp, Crewkerne. 

21,853. Tapes of Spinnina Frames, 8. Horsfield, 


21,854. "OomTRUCTION of Tix Boxes, R. Falconer, 
421,866. SrorrEnine Bort its, &c., F. Walker, Notting- 
21,856. Destruction of Town RzrusE, G. Watson, 
21,857. ‘Linoteum, &c., J. Ingleby and E. Ostlere, 


21,858. Fin1sHina WovEN Fasrics, J. Gordon and R. 
. Glasgow. 
21,859. VenTILATING Surps, J. Shaw, Willington on- 


Tyne. 

21,860. Cocks or Taps, H. J. S Cross and J. Wiles 
Jersey. 

21,861. SEwinc Boots, J. M., J., A. J., and 8. A. Gim- 
son, Leicester. oh, 

21,862. ArsustMeNT of CycLe Cuains, E. Dent, Swine- 


ite. 

21863, Hypratep Oxiwe of Leap, J. Plummer, Mid- 
lothian. 

21,864. Wrencues, J. T. Trench, Dublin. 

21,865. Brackets for Sprinc Buinp Rowers, J, 
Robertshaw, Manchester. 

21,866. Decoration of Articies, L. B. Dixon, 
Shefiield. 

21,867. MeTALLIc Tubes, 8S. F. Howell, Sheffield. 

21,868. Cycte Sranps, R. F. R. Conder and W. H. 
Hillsdon, London. 

21,869. Lusr:cators, 8S. Boswell and T. J. Carter, 
London. 

21,870. Firepacor Froors, F. Hinton and J. Day, 
London 

21,871. Sanirary CioseT Bowts, L, A. Cornelius, 


London. 
21 872. Cxiips, 8S. Harris and J. E. Sheldon, Birming- 
hi 


am, 
21,873. Botts, W. T. Martin and B. C. Le Moussu, 
London. 

21,874. Sanitary Portrery, The Sanitary Pottery Co., 
W. Wood, J. Jarvis, and H. J. Wood), Burslem. 
21,875. Bounpany Watt Mera Rain GuitTer, J, 

Taaffe, Dublin. 
21,876. Fence Post, E. A. Peters, London, 
21,877. Cyotz Locks, A. Spaul, London. 
21,878. AxLE Bearinos, F. R. R. Day, Londoa, 
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21,879. Gran &c., G. K. Holbine, 
London. 

21,880. Licutrye Gas Lamp3, E. Blommart-Miles, 
Grove Park. 

21,881. Sian or OnNaMentTAL Letrers, F. H. Colburn, 

London. 

21.882. Sroprar for Borries, &c, L. Golibaum, 
London. 

21,883. Ozosx, E. Andreoli, London. 

21 884. Vapour Enaing, H. M. Nicholls, London. 

21,885. Boxes, L. Cooper, London. 

21,886. Swimmine Appuiance, E. A. Olsen, London. 

21,887. Parvanrine RaFituine of Borries, 8. Bridge- 
water and J. Lamb‘e, London. 

21,888. Lamp BurngR EXTINGUISHER, 


MEASURERS, 


A. Gross, 


naon, 
oe. Se Cramps, J. Brookes and W. J. Penn, 
ondon. 
21,890. ArtiFiciat Foust, C. Weygang, Roms y. 
21,891. Topacco Pires, A. Pflueger, London. 
21,892. Sree: Tires for Cyciss, E. Edwards.—(B. 
Frohlich, Germany ) 
21,893. Evecrric Licut Fitrinos, &c., N. Dadge, 


mdon. 

21,894. Toornsers or Comrortsers, A. R. Stocker, 
on. 

21,895. Tires for BicycLe WHeets, W. Bailey, New- 


jury. 

21,896. Wravinc Looms, G. W. Grosvenor and F. B. 
Fawcett, London. 

21.897. Printing Macuines, H. E. Newton.—(R. Hoe, 
United States ) 

21.898. Gas, &c., Cocks, J. H. Stevens and J. Tourtel, 
London. 

. Game of Bowis Piayep with Discs, E. R. 
Kesterton, London. 

21.900. Recepracce for Tza or other Sussrancegs, E. R. 
Kesterton, London. 

ae ae of Stone Tixes, &c., G. F. Thomson, 


ndon. 
— Mersop of Treatine Stone, G. F. Thomson, 


ndon. 

21,903. Takine Paints, 0. H. Cohen and 8. Mark, 

London. 

21,90t, Bicycte Hoiper, H. Tarbouriech - Nadal, 
London. 

21,905. Dryinec VecEerasBue Scupstancas, S.C. Davidson, 


ndon. 
21,906. Burninc Patroteum Spirit, J. R. Howarth, 


London. 

21,907. AERtaL Rartway for Minerats, B. P. Rylski, 
yo 

21,908. Wrinainc and Manciine Macuings, T. Walker, 
Manchester. 

21,909. Wave Motor, P. R. Wildike, London. 

21,910, Wrxp Motors, P. R. Wéldike, London. 

21,911. Apparatus for CLEaninGc Winpows, A. Fiihr, 


mdon. 
21,912. GoveRNors for Gas Enoings, I. P. White, 


ndon. 

21,913. Boat Praoputsion, W. T. Lord, London. 

21,914. ComIn-FREED Apparatus for Meters, T. Hughes, 
T.ondon. 

21915. SzparaTino Grease, E. F. W. Wilkinson and 
A. A. Smith, London. 

21,916. Rorary Enorgz, E. J. Clubbe and A. W. 
Southey, London. 

21,917. Batt Beanies for Sarrs, E. J. Clubbe and 
A. W. Southey, London. 

21,218. Sprine Bott, &c., H. Kunze and 8. Brown, 


London. 

21,919. CoLourine Matter, H. H. Lake.—(F. Miihlheim, 
Germany. 

21,920. ELECTRO-DEPosITION of Z Nc, J. Greenwood, 


mdon. 
21,921. NewsPaPeR SELLING Macutnes, M. A. Kennedy, 
ndon, 
21,922. Pump Vaxves, J. 8S. Wyndham and J. H. Hallett, 
London. 
21,923. WaTERPROOF Sueets, W. W. and H. Matthews, 
m 


ondon. 
21,924. Watt MetEas, G. Hummel, London. 
—_. Pyeumatic TirED WHEELs, B. G. King, 
ndon. 
21,926. Bank Drarr and Receipt Books, A. T. Selden, 
London, 
_—.. INCREASING the Licut of PETROLEUM, N. Baron, 
mdon. 
21,928. APPARATUS for PLayinc a GaME of SKILL, W. 
R. Sexton, London. 
21,929. Protrectinc Gas Manties, F. L. Hancock, 
London. 
21,930. Cycre3, W. L Decker, London. 
21.931. Gasirvea for Hyprocarsons, M. B. Engel, 


London. 
21,932. CycL Hanpie-Bars, F. Oakley, Toronto. 


19th November, 1895. 
21,933. THERMOMETER CasEs, A. R. Brown, London. 
21,93t. Floating TusuLaR Matrress, J. Carpenter, 
Southampton. 
21,935. Economistnc Tga and Corres, J. T. Hodson, 


London. 

21,936. Pyeumatic Tires, C. L. H. de Hundertmark, 
Manchester. 

21,937. Rotation of Grars, F. Miotto, Nottingham. 

21,938. Cottectisc Waste Oi from Bearines, T. 
Akroyd, Halifax. 

21,939 Kitw for Buryina Bricks, &., J. Morton, 


alifax. 
21.940. Securina Tga-Por Lips, T. W. Sheffield, Man- 
chester. 
21,941. Casines for ELecrric Wires, J. Dugdill, jun., 
Manchester. 
21,942. SprnpLE Bearines, W. E. Heys.—{B. Senn, 
France.) 
21,943, Curr ApsustTER, C. Woollett, Birmingham. 
21 ta Nore or Memoranpum Boox, W. Junge, 
mdon, 
21,945. Skate, J. Webster and J. T. Woodhouse, 
Sheffield. 
21,946. Rott Neck Brarines, F, and S, K. Slater, 
Wolverhampton. 
a mg Guarpe, F. Baynes and J. Whalley, 


ax. 

21,918. Crate for Carryina Boxgs, C. A. Bennett, 
Guernsey. 

21,949. Sirrina Macuing, 8. Hawley and J. Bright- 
man, Rotherham. 

21,950. Manuracrurinc Pencits, F. E. Blaisdell, 
London. 

21,951. Pencits and Markina Leap, F. E. Blaisdell, 
London. 

21,952. Huss for Cycizs, L. C. E. Taylor, Croydon. 

21,953. Looms for Weavina, C. Crompton, London. 

21,954. Corsets, J. 8. Martin, London. 

21,955. SanrTary SprRovup, H. Bennett, Darlington. 

21,956. VENTILATING UNDERGROUND Paseaags, T. Ray, 
Sunderland. 

21,957. Stzam Borters, J. Howden, Glasgow. 

21,958. Ting for the WHeExs of Cycxes, J. P. Kinsela, 


Cork. 
a Bewspine and SueaRine Macuine, C. Scriven, 


eeds. 

21,960. Screytiric Biock PatrERN, J. F. Matheson, 
Edinburgh, 

21,961. Divine Armour, C. Leggat, Glasgow. 

21,962. TirEs of Cycies, Carriaces, &., W. J. A. 
Donal}, Glasgow. 

21,963. Batt Beanies, H, J. Dietz —(W. H. Clarkson, 
United States ) 

21,964. SUPERHEATING of Stzam, G. W. Hawksley, 
sheffield. 

21,965. Spokes for Warts, 8 Weston, London. 

21 966. Twine for WrapPinec Purposes, A. Anderson, 
Glasgow. 

21,967. Tza Inro:er J. Mackintosh, Glasgow. 

21,968. Boxes or Cases for Cigarettes, J. Finlayson, 


Glasgow. 
21,969. Scoops and SHove s, J. H. and T. F. Braime, 
= Saag and Cigar Howpers, C. L. Birmingham, 


21,971. Auromatic Hor-air Buast, J. G. Squire, New- 
castle-on-Tyne. 

21,972. VentTiLatine Boots, B. Marks and M. J. Silver, 
Manchester. 

£1,973. Comeounp Fasric for Beps, F, E. Jackson, 
Manchester. 

21,974. Kuy-soanp Gamr, R. A. Sloan and J. E. L. 
Parves, Liverpool. 

21,975. VeGETaBLE Presser or Srrainer, G. Hickman, 
London. 

21,976. Drivine Caaun Casines, C. A, Lehmann, 


ndon. 
21,977. Ruppers for Corkina MacHinery, B, Turner, 


21,978. ConvERTIBLE Mait Carrs, L. I'Hollier, Bir- 
mingham. 

21,979. Stanps for DispLayinc PxHotoorapas, J. G. 
Hall, Birmingham. 

21,980. Cams for CrusHinc Macuine3, J. Trippett, 
Sheffield. 

21,981. Pysumatic Vatves for VrHicLes, J. H. Barry, 


pdon. 
21,982. Mournpieces for Cigarettes, J. 8. Beeman, 


mdon. 

21,983. Generators for Steam Borers, E. M. Mallett, 
London. 

21,984. VenicLe Drivinc Mecuanism, F. W. Lanches- 
ter, London. 

21,985. Borris, M. Carr, London. 

21,986. Winpow Cxiganina, E. J. Nowell and J. T. 
Ayton, London. 

21,987. Broom Hanpxs3, E. J. Nowell and J. T. Ayton, 
London. 

21,988. T1pp:1nc Wacons, R. W. Barker.—(W. Booth and 
T. H. Barker, United States.) 

21,989. PHorocrarHs resembling Evxoravinas, H. E. 
Mendelssohn, London, 

21,990. Riau Frame Pince-nrz, A. W. Hoare, Becken- 


21,991. PREVENTING QuADRANTAL Errors, J. 8, Gis- 
borne, London. 
21,992. CHaIn GxaRinG for VeLociPeDEs, W. Reynolds, 


mdon. 

21,998. PROPELLING MovaBtE CoNnvEYANCES, G. A. 
Washburn, London. 

21,994. Lamp Burners, C. G. Parrott and A. G. 
Sidwell, London. 

21,995. Nirro Compounns, W. F. Reid and E. J. V. 
Earle, London. 

21,996. Driving Mecuanism, W. D. Scott-Moncrieff, 
London. 

21,997. Pracpucine Mgratiic Cyanives, T. L. Willson, 


mdon. 
21,998. Heatina Rivets ELectricauiy, G. P. Clark, 


ndon. 

21,999. PotisHine Si_ver ArticuEs, C. C. Warnington, 
London. 

22,000. PotisHinc, H. H. Lake.—(G. H. P. Flagg, 
United States ) 

22,001. Poxisninc, H. H. Lake.—(G. H. P. Flagg, 
United States ) 

22,002. Marcu Corts, H. H. Lake.—(Continental Match 
Company, United States ) 

—, Tor Catks for HorsrsHors, T. B. Huestis, 

ndon. 

22,004. ELrecrricat Conpuits, J. F. Cummings and W. 
C. Yawkey, London. 

22,005. Srzam Generators, J. J. Bush, London. 

22,006. RarLway SicNazs, J. M. L. Murphy and A, F. 
Pierce, London. 

22,007. Puarz Prixtixc Presses, J. T. Robertscn, 
London. 

22,008. KING Devices for Cycies, E. A. Huddleston, 
Woolwich. 

22,009. ComprnepD Memoranpa Buock, V. T. Taylor, 
London. 

22,010. Gearine for Cycies, E R, Clarke, London. 

22,011. The Art of AzrostaTion, J. Hofmann, Liver- 


pool. 
— FrrevicHters, J.8 Taylor and C. Davies, Liver- 


poo! 
22,018, Kwitrinc Macutnss, E. C. Kilby, London. 
22,014. Musica InstruMENTs, C. W. Hutchins, Liver- 


pool. 
22,015. Firrines for UmBrewuas, T. Barbier, Liver- 


poo 

22,016. VeHicLes to be Usep on Roaps, W. H. Brook, 
Birmingham. 

22,017. Cuimney Tors, R. Marston, Liverpool. 

22,018. AuTomaATic QuIcK-FiRING Gun, W. Theodorovic, 
London. 

22,019. CuamBer-ports, T. Hawkins, London. 

22,020. Reparrinc Boot and SHog Sores, J. O’Brien, 
London. 

22,021. MerHop of Fixinc Grass Tiizs, J. W. Martin, 
London. 

22,022. Stram Traps, G. 8. Brainerd, London. 

22,023. THERMO-DYNAMIC Process, P. A. Newton.—(A. 
B. Wellington, United States ) 

22,024. CycLomerers, G. E. Dell, London. 

22,025. Aim Pump, A. E. Webb, London. 

22,026. Lamps, C. E. Hodges, London. 

22,027. Purrina-up Starch and Guiaze, J. Edge, 
London. 

22,028. Coverinc for Exectric Casuss, G. G. M. 
Hardingham.—(The jirm of Eelten and Guilleaume, 
Germany.) 

22,029. Srampinc Macutnes, A. J. Boult.—(A. Cure, 
France.) 

22,030. SusstiruTe for WHaLsBone, H. W. Reynolds, 


on. 

22,01. SianBoaRps and Winpow B.nps, C. F. Cave, 
ndaon. 

22,032. Sranps for Hoipine Boots, R. Lundgvist, 


London. 

22,033. Sipz Steers of Oorsxts, M. E. and A. Hay, 
London. 

22,034. Manuracture of Merat Tubes, La Société les 
Fils de Peugeot Fréres, London. 

22,035. Process for Oxipisinc Wort, J. B. Grisez, 


mdon. 

22,036. Nicotrve Trap for Pires, R. H. Campbell, 
ndon. 

22,087. Propuction of Cutorine, &c., D. A. Péniakoff, 
mdon, 

22,088. Propucine SutpHuRous AcrD, D. A. Péniakoff, 


mdon. 
22,089. Propucine SutpHuROvs AcID, D. A. Péniakoff, 
mdon. 
22,040. BREEcH-LOADING Fire-arms, N. G. Hanson, 
Lond 


on. 

22,041. SotpeRine or Baazine of Meats, F. A. Ellis, 
mdon, 

22,042. MaNoFACTURE of CycLe Frames, F. A. Ellis, 


mdon. 

22,043. Purirication of Copper, &c., R. L, Sentinella, 
London. 

22,044. Cray Screens, R. Barnard, London. 4 

22,045. TEMPORARILY Fitinc Articies, 8. Learoyd, 
London. 

22,046. Casxs for Surrts, Curra, and Cotiars, F. Jenner 
and The Army and Navy Co-operative Society, Ld., 
London. 

22,047. Saucepan Lips, J. W. Goddard, London. 


20th November, 1895. 
22 048. OsTaininc Power from the Tipe, T. Monks, 
Egremont, Cheshire. 
22,049. WATER-TUBE Bo1Leus, J. C. R. Okes, London. 
22,050. DecoraTinac Metat Burners, E. B, Tillam, 
Birmingham. 
22,051. Drinkine Fiasxs, W. Pearce, Birmingham. 
22,052. Cycrz MupeuarD, A. W. Gamage, London. 
22,053. Giazine of Brick, &c., Surraces, J. Gordon, 


London. 

22,054. Giazine of Brick, &c., Surraces, J. Gordon, 
London. 

22,055. Maxine Gas, J. Purves and H. L. W. Hyde, 


ndon. 
22,056. Meruop of Fixina Giazep Tixzs, J. W. Martin, 





London, 
22,057. Preumatic Boxinc Gioves, W. R. Bradbrook, 
Ipswich. 





22 058. Automatic CaBineT Drawers, E. A. Smith, 
Tunbridge Wells. 

22 059. Matt and Corn Separatina Process, E W. 
Walker, Leeds. 

22,06). TatepHONE Excuancr System, W. F. Louns- 
bury, Manchester. 

22.051. Game of *‘Litrte Bitxse,” B. Haigh, Harro- 


gate. 
22,062 Sprrav Spaines for Pocket CctTxery, A. J. Ball, 
Sheffield. 
_— Ripixc and Drivine Bripiz, H. C. Goode, 
i te. 


22,064. Cisterns, H. Alexander. London. 
22,065. SpinpuEs for Spinnino, W. E. Heys.—(Z. Senn, 


France 

22,066. Two way Swircues, B. M. Drake and J. M. 
Gorham, London. 

22,067. Mountina Hooks to Fisa Baits, W. M. James, 


22,068. Compo for Damp Wats, F, Green and J. H. 
Lake, Exeter. 

22,069. Sipe SsuTTves or Ports for Sure, M. W. Swin- 
burne, C. Swinburne, and F. Gill, Wallsend-on- 


Tyne. 
22,070. DetacHaBLe Mupcuarp, F. W. Briggs, Bir- 
mingham., 


22,071. Fastener for Banotes, B. R. Simmons and 
H. E. Venour, Birmingham. 

22,072. Driving Banps, W. A. B. Tibbatts, Bir- 
mingham, 

22,078. Lamps, W. Hougham, J. R. F. Flemming, T. 
Hislop, and W. Barrett, London, 

22,074. PRopELLING Ex.xcrric Tramcars, J. Morton, 
Halifax 


22,075. Formina ARcuways in PuasTER, &c., E. Gee, 
Halifax. 
22,076 Osrarninc Honey in the Coms, F. W. L. Sladen, 


ver. 

22,077. Bicyoie Gear, C. Bell, Derby. 

22,078. Spinner, EK. R. 8. Bartleet, Redditch. 

22,079. Braxes, J. G. A. Kitchen, Manchester. 

22,080. RerpRopucinc Copyinc Surraces, J. G, A. 
Kitchen, Manchester. 

22,081. Spinpies, 8. Wildman, sen., and J. Denby, 


eighley. 
22,082. BorrLe for Mingrat Warers, J. Connor, Man- 


chester. 
22,083, Bicycues, J. Prestwich and the Protector Lamp 
and Lighting Company, Ld., Manchester. 
22,084. ADVERTISING, J. Ralph, Wolverhampton. 
22,085. Tires, L. Cox, Birmingbam. 
22,086. Lrawinc Compasses, A. H. Woodward and 
F. A. Willmott, Birmingham. 
22,087. Dryinc Fiake OatmFat, R. Garrett, Glasgow. 
22,088. Mixine Macuings, R. H. Taylor, Newcastle-on- 


Tyne. 

22,089. Tor Bars for Ovens, W. Evans and W. Myers, 
Manchester. 

22,090. Worstep Fasrics, W. H. Hare, 8. Rogers, and 
B. Robinson, Manchester. 

22,091. Cycizs, A. G. Brown.—(L. J. Crecelius, United 


States. 

22,092. KLECTRO-PLATED ARTICLES, C. Mason, Hull. 

22,008. Stamp Batrerizs, T. E. and J. Bickle, Ply- 
mou 

22,094. TampERiING with Borriep Liquips, F. Orman, 
Twickenham. 

22,095. New Mourninec Emsiem, G. Walker, Weston- 
super-Mare. 

22,096. Pirz Ramrop, N. Mercer and D. Slater, 
Lance 


C3. 

22,097. Tap, G. Morris, Bristol. 

22,098. Preumatic Tires, A. Macdonald, sen., and A. 
Macdonald, jun , Glasgow. 

22,099. Carryino [nrants, R. C. Thomson.—(H. M. B. 
Shields-Aslachsen, United States ) 

22,100. CLEaNinG Tramway Raixs, W. 8. W rkman 
Glasgow. 

22,101. Borries, R. A. Walker, Glasgow. 

22,102. Cumaygy Cans or Cow s, D. Bryce, Glasgow. 

22,103. Toaster, C. and R. Lansdown, London. 

22,104. ADVERTISING, 8. E. Milles, London. 

22,105. Tospacco Pipes, W. Purcocks, Birmingham. 

22,106. Fire Escapes, J. F. Percival and A. E. Astley, 
Birmingham, 

22,107. Apparatus for SLAUGHTERING ANIMALS, J. 

avets, London. 


SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Official Gasette. 








546,317. Liguip Merer, W. M. Fowler, Stamford, 
Conn —Filed September 2Ath, 1895. 

Claim.—(1) A liquid meter, comprising a plurality 
of cylinders each provided with a movable piston, 
valves at the ends of the cylinders independent of the 
pistons throughout a portion of the stroke of the 
pistons and under the control of the pistons to be 
imult ly operated at opposite ends of the cylin- 
ders as the piston approaches each end of the cylinder, 
inlets and outlets under the control of the valves, 
the inlet and outlet of a cylinder being under the con- 
trol of the moving piston in a companion cylinder to 
keep the flow of liquid constant and means for re- 
cording the number of strokes of one of the pistons, 














substantially as set forth. (2) A liquid meter, com- 
prising a plurality of cylinders each provided with a 
movable piston, valves at the —_ te ends of each 
cylinder, rods connecting the said valves at the o 

site ends of each cylinder, one of said rods extending 
through the end of the cylinder, the said rods having 
asliding engagement with the pistons, the said valves 
being under the control of the piston as it nears the 
limit of its stroke to te them, inlets and outlets 
under the control of the valves, the inlet and outlet of 
the cylinder being under the control of the valves in 
a ——— cylinder and a recording device engaged 
with aa ne valve connecting-rod, substantially 
as set . 


546,329, Inriatino Device FoR PNEuMATic TiREs, 
C, R. Hoffmann, Krauschutz, Germany.—Fued Octo- 
ber 17th, 1894. 

Claim.—(1) The combination with a wheel rim and 
tire of a bicycle or similar vehicle, of a cylinder 
carried by the wheel rim and communicating with the 
interior of the tire, a piston-rod made in sections tele- 


1 


and consequently the interior of the tire and ¢ 

air, 2) The combination with a wheel rim ate 
a bicycle or similar vehicle, of a nipple engaging the 

rim and tire, a cylinder secured to the nipple ond 
communicating with the interior of the tire, a piston, 

rod working within said cylinder and projecting within 
the tire, a boss or enlargement on the latter against 


which said rods bear, a piston jointed to said rod and 
having a port to open communication between the 
spaces above and below the piston, a cut-off device or 


[546329] 
in 





valve adapted to open and close said port in the 
manner a an air inlet valve at the other end 
of the cylinder adapted to control the communication 
between the interior of the cylinder and the outer air, 
a spring surrounding the piston-rod and secured 
fixedly at one end to the nipple and at its opposite 
end to the piston-rod, a valve casing carried by the 
cylinder at one side, and a safety valve arranged in 
said wang ae adapted to control the communication 
between the space upon the under side of the piston 
- enw the interior of the tire and the 
outer air, 


546,359, Inp1a-RuBBER Burrer AND Beare Sprino, 
A. Spencer, London, England.—Filed April 18th, 


1895. 

on - SS. buffer draw or bearing spring con- 
structed with an india-rubber body having a hole there- 
through and with a compound ring comprising two 
cup rings made without nozzles and arranged back to 
back with an india-rubber ring moulded in between 
them, this compound wie made separate from 
and being forced into upon said india-rubber 
body and said body being formed with a groove to 
receive and retain said compound ring in its proper 
place on said body, as hereinabove described. (2) A 
draw buffer or bearing spring comprising an india- 





rubber body having a hole peer ge it, a groove around 
its exterior, a groove within said hole, two cup rings 
made without nozzles and arranged back to back with 
an india-rubber ring moulded in between them, thus 
forming a compound ring which is forced into said 
exterior ve, and a compound nozzle comprising 
two motel rings with an india-rubber ring to serve as 
a supplementary spring moulded in between them, 

id compound nozzle being forced into its proper 
place in said hole, and said hole and said compound 
nozzle being formed the one with a groove the other 
with a adapted to enter said groove and keep said 
compound nozzle in place as described. 


546,369, Macazine-pistor, H. F. Wheeler, Peter- 
borough, N. H.— Filed October 24th, 1894. 

Claim.—(1) In fire-arms, a hammer adapted to serve 
as a breech block, comprising a hammer, and a rock- 
ing plate within the hammer, said plate arranged to 
have independent t in advance of the 
hammer, combined with an extractor mounted on and 
carried by the hammer, said extractor being rendered 
active or inactive by the movements of the rocking 
plate, substantially as specified. (2) In fire-arms, a 
slotted hammer, a firing pin thereupon, a push-pin 
movable in the hammer, and a locking bolt operated 
by the push-pin, combined with a rocking plate, a 
pivot common to the hammer and the plate, inter- 
connecting mechanism to allow movement of the 
rocking plate in advance of the hammer, a trigger, 
and a fly to alternately engage the cocking and firing 
notches formed in the rocking plate, substantially as 
stated. (3) In fire-arms, the combination with a 


526369] 
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hammer, a rocking plate located within the hammer, 
and cocking and firing notches formed in the rocking 
plate, of a trigger, and a fly operated by oppositely 
disposed springs and arranged to alternately engage 
the cocking and firing notches in the rocking plate on 
different sides of the h pivot, substantially as 
described. (4) In magazine fire-arms, a curved feeder- 
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scopically arranged, one of said sections proj Z 
within the tire and adapted to b2 forced inwardly by 
the latter when it is compressed as described, a spring 
arranged between the sections of the rod, a n 
carried by the inner section of said rod and having a 
port to open communication between the spaces above 
and below the piston, a cut-off device or valve carried 
by sald piston and adapted to open and close said port 
in the manner specified, an air inlet valve at the 
outer end of the cylinder adapted to control the com- 
munication between the interior of the cylinder and 
the outer air, and a spring acting upon the piston and 
its rod to move them outwardly as specified, and a 
safety valve adapted to control the communication 
between the space upon the under side of the piston 





plate attached to the trigger and operated by the 
trigger spring to advance the cartridge forward, sub- 
stantially as explained. (5) In fire-arms, @ curv 
magazine having notched wall plates, one stationary, 
the other movable, an operating trigger, and intercon- 
necting levers by which the trigger in cocking the 
weapon causes retreat of said movable plate, as €x- 
plained. (®) In fire-arms, the combination with an 
apertured side plate for passage of empty shells, avd 
a magazine formed with notched wall plates, one fixed, 
the other adapted to reciprocate, of a trigger con- 
nected with said movable wall plate and adapted ba 
positively withdraw said wall plate and open the 
shell aperture after discharge of the weapon, substan 
tially as stated, 
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FITTING MACHINERY IN SCREW STEAMERS. 
No, VI. 

revious articles we have dealt with the fitting 
f the engines and boilers, but the work is not 
ven partially completed until the two are connected by 
: ans of their steam and feed pipes. This work is rarely 
ndertaken by the engineers themselves, but is placed in 
be hands of coppersmiths who come on board and make 
templets of the intended pipes; for the larger sizes 
wooden frames are constructed, for the smaller ones {in. 
iron rods are bent to the proposed shapes. These are 
taken to the copper works and held against the pipes as 
the work of bending them progresses. Copper pipes are 
made of sheets which are bent and hammered to the 
required curvatures and then brazed, or if solid drawn, 
they are filled with pitch and bent by hydraulic pressure. 
Experience, or even & little consideration, will show that if 
d drawn pipe is bent as shown in Fig. 85, the 


oli 4 
Shees on the outer curve must stretch, while those on 


In our p 
on board 0 


the inner curve might contract—in practice it is found 


eS 





Fig. 85 Fig. 86 

that they do not do so—and it follows that the thickness 
of the metal is reduced on the outside bend—see Fig. 86 
—and therefore the original thickness of the metal of 
bent pipes should be somewhat greater than for 
straight lengths. In solid drawn pipes the reduction 
is equal to the quotient of the diameter of the pipe by 
the radius of the inner curvature. It would amount 
to even more if the copper at the sides of the 
pipe did not creep outwards. With brazed pipes 
the coppersmith, by the judicious use of fin-headed 
hammers, can cause a similar, and even exaggerated, 
creeping of the metal; but even without this precaution 
the disproportion between the thickness is not so great 
as that just mentioned, because of the two brazed seams 
at either side of the pipe. This is shown in Fig. 87, the 
inner half plate being thinnest at the seam and the outer 





Fig 87 


half thickest along this line. It could easily be demon- 
strated with the help of the theory of the bent beam that 
Fig. 86 represents the strongest section, the weakest part 
of a bend being at the inner curve; but that is a very 
one-sided view, for the pipe has also to resist a tension 
stress both longitudinally and circumferentially on its 
outer bend, while the inner bend is relieved in so far as 
that the longitudinal stress is converted into one of com- 
pression. If the bends are not very sharp, brazed pipes 
are made in straight lengths of single sheets with only 
one seam, and are subsequently bent, being first filled 
with a mass of pitch and rosin. In some works the pipes 
are filled with numerous slightly lenticular cast iron 
dises, which easily slip out after the bending has been 
completed. 

When the pipes are completed brass flanges are brazed 
to their ends, and before leaving the shops they are tested 
to double their working pressure. Unless the flanges are 
sufliciently strong it will be found that the test bends 
them, and they may have to be filed flat. The troubles 
which are frequently experienced with these flanges has 
led to the adoption of other designs. According to one, the 
flanges are cast on; another plan is shown in Fig. 88, the 
edges of the pipe 
ends are hammered 
out, two wrought 
iron flange rings 
having first been 
slipped over them, 





= | which are then 
ik bolted together and 
FAN, | squeeze the flanges. 
wool MA Met AN Brazed _longitu- 
NGS dinal seams have 


also given trouble, 
and have even been 
blamed for certain 
| explosions, so that 





confidence in cop- 
| per for high tem- 
peratures and high 
ressures has been 
severely shaken. Various methods of Rr copper pipes 
pee iron hoops or wire have sometimes been adopted, 
‘ in some steamers wrought iron pipes are used. 
i ibe ee number of explosions of copper pipes the 
ree — the brazing, and the overheating while brazing 
i een blamed; but to the impartial observer the 
re cause has generally appeared to be what is called a 
er hammer. The subject can be practically studied 
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Fig 88 





with the help of a physical toy, which consists of a bent 
glass tube, one end of which is closed; it is filled with 
water, which is thoroughly boiled, so as to expel every 
trace of air, and while still steaming the other end of the 
tube is also sealed, so that it contains only water and 
vapour. This vapour is utterly incapable of offering any 
elastic resistance, and the water—particularly when cold— 
will easily run from one end of the tube to the other, coming 
to a sudden full stop with a sharp click, which noise has 
given rise to the name “water hammer.” In fact, 
the water in this pipe behaves as if it were a solid rod, 
and unless the toy is carefully handled the shocks are 
capable of breaking it. The explanation of this pheno- 
menon is, of course, that the vapour is very readily con- 
densed into the advancing surface of the water column, 
Before turning our attention to steam and feed-pipes, it 
will be of interest to ascertain what the pressure will be 
which this water hammer can exert, and which is 
analogous to the pressure exerted by a rod of metal 
hurled endways against another solid. On such an 
occasion the tail end of a rod will still be moving forward 
with its original velocity, while the front end is already 
at rest, but this condition can only exist during the brief | 
instant that the effect of the pressure travels through the | 
whole length. This interval is equal to the length of the | 
rod divided by the velocity of sound in the material. 
For water this velocity is 4700ft. per second. If the 
length of the moving column is 10ft., then it will take 
;i¢ seconds after the front end is stopped before the tail 
end is also arrested. Per square inch of sectional area | 
the weight of this 10ft. column would be 4°3 Ib., and | 
its mass ‘135, and if the velocity with which the column | 
was once moving was one foot per second, then the | 
pressure which must be exerted during ,}, second, in | 
order to bring it to rest,is1 x ‘135 x 470 = 63 Ib. per | 
square inch. This pressure would increase in proportion 
to the velocity, but would be independent of the length 
of the column. If the water is contained in a pipe, the | 
weight and elasticity of its material will slightly modify | 
this result. 
Let us now consider the case of a steam pipe— | 
Fig. 89—im which E is the engine stop valve, E C isa | 
vertical length—say 8ft.—and the lower length extends 
in a straight line to the very foremost boiler. Suppose 
also that the engine has been in use, so that no air, but | 
only vapour, exists in the pipe, all the valves have been | 
shut down, but that there is a slight leakage through 
them, allowing a little steam to be slowly condensed. If, 
as is usual, the ship is trimmed by the stern, the hori- | 
zontal pipe will also be on the slant, water will lodge at 
the lowest point C, and will slowly rise up to E, because 
this part of the pipe is usually the coldest. Suppose | 
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now that the stop valve E is suddenly opened, then the | 
column of water E will fall and acquire a velocity due to | 
half its height of at least 16ft. per second, for the steam | 
in the lower length will condense as the column advances. | 
Then, when it reaches the furthest stop valve, it is sud- | 
denly brought to rest, and is capable of exerting a | 
momentary pressure of 16 x 63 = 10001b. per square | 
inch, which is more than likely to shatter the pipe or 
drive the valve into the boiler against the steam pressure. 
Such cases have happened. 

But although this is the most easily explained accident, 
it is not the most frequent one. Instead of exploding 
when the top stop-valve is being opened, they do so when 
those on the boilers are handled. Water which has 
collected in the lower horizontal length is swept up, and 
forms one or more water columns or plugs. If the stop 
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Fig. 89 





Fig. 90 





rebound from it, and may meet the second plug at any 
point and cause a fracture there. Care should therefore 
be taken never to connect a vertical pipe to a system of 
horizontal ones. The case is evidently worse—at least, 
explosions are most frequent—when a horizontal length is 
bounded at either end bya vertical pipe, for then this low- 
est part is almost sure to get filled with water, and under 
favourable conditions its motions will cause a fracture. 

The conditions are somewhat different when the pipes 
are arranged as shown in Fig. 90. 0b is a boiler stop 
valve, and the vertical pipe 0 c is attached to a long hori- 
zontal one leading to the engine. Sooner or later bc 
is bound to get filled with water. Then, if the valve b 
is partly opened, the steam will set up a process of boiling 
which possesses an important point of resemblance to an 
Iceland geyser, viz.: on account of the greater pressure 
at 6 than at c the generation of steam will be suspended 
for short intervals, and then suddenly be renewed more 
or less violently, and on these occasions the whole column 
of water may be shot up and propelled towards the engine 
stop valve. If it is closed, the column will rebound, and 
gaining force as it descends down cb, will exert a 
momentarily excessive pressure on the only partially- 
opened valve b. From all the above cases it will be seen 
that the cause of these explosions is the accumulation of 
water in the steam pipes, and that the intensity of the 
water hammer blow is increased with the height of the 
vertical pipes. 

A somewhat similar explanation may be assigned for 
bursting of internal feed pipes in boilers if these are fitted 
#3 shown in Fig. 91. It will, of course, happen now and 


valve E is still closed, the first water plug is likely to | . 





| tection in such cases, for they may be forgotten. 


then that the feed supply is temporarily stopped, and 
then all the pure water in the internal feed pipe V W X 
will evaporate, due to the higher temperature of the sur- 
rounding salt water. Suppose, now, that the feed pumps 
regain their hold on the hot well and deliver cold water 
through the valve at V. In an instantall the steam from 
V to X will be condensed, and water will rush in at X with 
a velocity that may reach more than 100ft. per second, it will 
strike the cold water at V, and produce a bursting pressure 
at this point of several thousand pounds. For this reason 
the joint of the pipe inside of the boiler ought not to be a 
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Fig. 91 


perfectly water-tight one, or at least a small hole, jin. in 
diameter, should be drilled into the pipe at this bend. 
After these few preliminary remarks it is almost super- 
fluous to discuss the various good and indifferent pipe 
arrangements to be met with in steamers ; but the follow- 
ing hints may be of use :—Horizontal low-lying pipes 
should not be fitted. Drain pipes are only a aggh ex 
ost 
engineers with a long experience make it a rule that all 
steam pipes must have a considerable rise, they have 
generally also come to the conclusion that drain cocks are 
necessary near the boiler stop valves. There is no 
difficulty in carrying through the first principle in small 
ships, but when dealing with men-of-war and long pas- 


'senger ships, with their companies of boilers extending, 
| perhaps, over a distance of 200ft., it is not easy to find 
| sufficient height for the necessary slope, particularly if 


the engine does not reach much above the top of the 
boilers. In such cases all the branch pipes can be led 


| either direct, or as branches of a trunk, to a point which 
| is well above both the boilers and the engine. 
| the main stop valve should be situated here. In some 
|eases the main steam pipe forms a water pocket. 
| Usually a drain is then led from its lowest point back into 


Preferably 


the boiler, but a better plan is to connect the branch 


| pipe for the starting valves to this pocket, and there will 
| never be any difficulty in getting rid of all the water 


before starting. If there are more than one boiler, it is 
not advisable to lead the drain pipes into one of them, 
and particularly not below the water level, otherwise the 
most serious troubles may be expected if the cocks are 
accidentally left open. 

Less serious but more persistent troubles than those 
just mentioned are met with at the brazing, particularly 
at the flanges. The cause may have to be sought for in 
the workmanship, but more frequently it is the expansion 
and working of the pipes. For this reason either expan- 
sion joints or bends are inserted in the lengths. The 
elongation of a copper pipe subject to high-pressure steam 
amounts to about one-third per cent. of its length, or 
3in. in a length of 10ft., and if the end is rigidly secured, 
as shown in Fig. 92, the effect of this elongation is to 
deform the bend as shown by the dotted lines, and sooner 








Fig. 92 


or later a crack will develope at the point a, no matter 
how thick the copper pipe is made. Thus, if the distance 
a b is 5ft., and the diameter of the pipe 5in., and the 
height of the bend 40in., one would have to expect a 
tension of 500 lb. at a when there is steam in the pipe, 
and an equal compression stress when it is cold. These 
stresses would increase with the length a b, and with the 
diameter of the pipe, but would diminish with the square 
of the height, an 80in. bend being sufficient for a length 
of 20ft. of piping. 

For long lengths of pipes a double bend, Fig. 93, is 
usually inserted. 
Astill more flex- 
ible, but more 
expensive bend 
is the loop 
shown in Fig. 
94. Fig. 95 
shows a cork- 
screw expansion 
bend which 
ought to be 
twice as effect- 
ive as the last, 
but it is rarely 
on account of the difficulty of making 
double flexures, Difficulty is sometimes 
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experienced at those points where two or three branch 
pipes meet, but by taking into account all the possible 
motions of the boilers, the engines, and the pipes them- 
selves, it ought 
to be possible 
to make a suit- 
able arrange- 
ment. 

The object of 
fitting these 
bends is to pre- 
vent the pipes 
from cracking 
near . their 
: flanges, but the 

sailed remedy may be 
worse than the disease, and a long flexible length 
of piping may, on account of the vibrations and oscilla- 
tions to which it is subjected, cause the very mishaps 
which it is in- 
tended to pre- 
vent. All steam 
pipes ought 
therefore to be 
well supported 
at spans from 
ten to twenty 
diameters, care 
being taken that 
any natural de- 
formation is not 
interfered with. 
For this reason, 
and also. on 
account of the 
difficulty of 
making the 
joint perfectly 
tight, the tie T, 
Fig. 96, should 
never be bolted to the pipe flange by one of the 
bolts passing through it. Instead of expansion 
bends, some engineers prefer expansion joints, which 
permit of straight pipes being used. They are 
more expensive and generally more troublesome than 
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Fig. 96 


bends, on account of the leakages which take place 
at the glands, as will readily be understood by an exami- 
nation of Fig. 97. It is customary to prolong the gland 
studs beyond the pipe and sleeve flange, and to screw 
nuts on these ends which are intended to prevent the 
sleeve from being blown out. They are, however, not 


only useless for this purpose, but positively dangerous 





Fig. 97 


unless they are secured to the ends of the studs by means 
of split or taper pins. This should be done when the pipes 
are cold, and after the hydraulic test, if this is carried out 
on board,as the lengthsof the pipes contract on these occa- 
sions, When the pipe grows hot, the sleeve and its flange 
will evidently be forced to move in the direction of the 
arrow, leaving the nuts behind. The only cases in which 
these nuts do come into play by preventing the sleeve 
from being blown out are those in which two expansion 
joints or one joint and a bend are fitted; but then 
either the one or the other is useless. Such a case is 
illustrated in Fig. 98. The dotted line represents the 





acquired position of the pipe when steam pressure has 
been introduced, T is the thrust of this pressure against 
the sliding end of the pipe. On account of the expansion 


the two motions just balance each other, there is no 
sliding motion, and the gland is, of course, not 
acting, and is useless. When the distance h is very 
great, there is a probability of the pipe being blown 
out in the direction of T. If the length L is great 
as compared with hf, the bend is too stiff, and the 
gland is necessary. With a 10in. pipe equilibrium is 
attained under the following conditions :—Thickness of 
copper 0:2in.; length L, 30ft.; height, h, 27in. Steam 
of a high pressure has been assumed. For low pressures 
the thrust T is, of course, very emall, whereas the ex- 
pansion of the pipe is almost as great as in the other case, 
and therefore there is no danger in using this combination 
with low pressures. This was frequently done in former 
days, but the practice should not be continued now that 
high pressures have been adopted. 

The above remarks apply, of course, also to the auxiliary 
and winch steam pipes. The latter are particularly trouble- 
some on account of their great lengths, which necessitate 
the adoption of large bends. In these pipes, even 
more so than in the main steam pipes, water-pockets 
should not be allowed to exist, or if they are inevitable, 
a drain cock should be fitted at every lowest point of the 
system where there is danger of water lodging and freez- 
ing during cold weather. The pipes which lead to the 
various auxiliary engines in the engine-room will, of 
course, contain much drain water while out of use; but 
there is little danger that its presence will lead to any 
serious consequences. Some engineers, however, fit the 
stop valves for all their auxiliary engines above the level 
of the main stop valve, hoping thereby to get rid of all 
water troubles, and to be enabled to shut off any one of 
these engines if something should go wrong; but for 
the purpose of starting them it is certainly more 
convenient to have them in juxtaposition. In modern 
steamers the waste steam from the winches is led back 
to a condenser, or large tank, by means of pipes which 
are laid parallel to the steam pipes. The drain-cocks 
from the winches also discharge into these pipes, whereby 
much fresh water is saved, but trouble may be expected 
in cold weather. 

Another system of pipes are those connected with the 
supply of feed-water to the boilers. They are made of 
copper, in the same way as the steam pipes; but an 
account of their comparatively smaller diameter are very 
often seamless. They are made of relatively thicker 
copper than the steam pipes, because of the danger of 
excessive pressure due to the feed check valve being 
entirely or partially closed. A spring loaded escape valve 
ought to be fitted to each one of the main feed pumps, 
but why an extra escape valve should also be placed on 
or near the oil filter—if fitted—is incomprehensible, and 
as serious accidents have already been caused to marine 
boilers through this complication, the sooner it is done 
away with the better. 

Oil filters are now fitted to almost all new engines, even 
although the necessity for their use is rapidly diminishing 
on account of the discovery that steam engines will work 
satisfactorily without any internal lubrication. On the 
other hand, it seems to be a well-established fact that the 
more care one takes to keep the boiler water perfectly 
fresh, either by carrying water in tanks, or else by using 
evaporators, the more dangerous does oil in a boiler seem 
to grow, and some engineers insist on having always a 
little salt in the water. 

On the various fittings which are attached to the boiler 
while on board, only a few remarks are necessary. Both 
the main feed and the donkey feed should have a separate 
check valve, there is also the delivery valve on the feed 
pump, and usually a cock is interposed between the two, 
so that there are three safeguards in case anything goes 
wrong with the feed, yet the whole arrangement is made 
valueless by the practice of some engineers of fitting a 
double-check valve box, as shown in Fig. 99. Itis evident 
that in case anything goes 
wrong with either the main or 
the donkey feed pipe, the other 
is also useless, and the boiler 


& will have to be blown down 
before repairs can be effected. 

A modern addition to marine 

atl boilers for improving the circu- 








lation while getting up steam 
has been the cause of a few 
|] mishaps, and attention is, 
i || therefore, drawn to the danger. 
i Fig. 100 represents the backs 
of two marine boilers, M M 
being the main check feed valves, 
D D the donkey valves, and C C 
two cocks or two suction 
valves in the bottom of the boiler, through which the 
cold water is drawn off by the donkey, and is then 
delivered through the valves D D near the water level, 
whereby an efficient circulation is set up while steam is 
being raised. If the safety valves are closed, it may 
happen that pressure will show sooner in one boiler than 
in the other, and as a result, the water of the one boiler 
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Fig. 100 


will pass through the valve C of the one boiler t> the 
donkey and then through the valve D into the other 





of the pipe, due to the increase of temperature, there 
will be a motion in opposition to the thrust T. When 


boiler. This may be prevented by opening the safety 
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valve so that no pressure can accummulate in o i 
or by opening all the stop valves so as to plans 
ressure, or else this artificial circulation must be appli H 
intermittently, once to one boiler and then to the a 
one. Carelessness on this point has been the cause . 
least in one instance of three furnaces colla sing pe 
the night preceding a trial vay This method of cirenla 
tion, although it is attended by the above-mentioned 
danger, is to be preferred to that in which the circulation 
is set up by an internal injector, because the Operation 
need not be stopped when the donkey boiler workin 
pressure has been reached. It should be remembered 
that the rise of temperature from 70 deg. to 212 deg, ig 
less than that which corresponds to a rise of pressure of 
from 15 Ib. to 200 lb. 

The stop valves and safety valves are generally fitted to 
the boiler while in the shop, even if they are not 
permanently bolted down. The safety valve waste pipe 
is, of course, only fitted after the funnel has been erected 
It is made of copper, and ought to be of ample size for 
carrying off all the steam ; if this is not done an excessive 
accumulation of pressure is likely to occur when the 
valves are blowing. One small item, without which, how. 
ever, no steamer is allowed to move from her berth, hag 
still to be fitted; thatisthe steam whistle. In its present 
form it is capable of being vastly improved, for it is never 
ready for immediate use, the whistle pipe being always 
full of condensed steam. The matter could easily be 
remedied, and inventions on the subject are numerous, 
but as there is no compulsion, shipbuilders and owners 
cannot be induced to go to the extra expense which would 
have to be incurred. 

It will now once more be necessary to retrace our steps 
to a date preceding that of the launch, while the varioug 
sea valves and cocks are fitted below the intended water. 
line. Numerous and weighty reasons can be urged 
against fitting any valves to the ship’s bottom; not only 
are they exposed to the danger of being broken if the ship 
should touch the ground—for they are usually made of 
cast iron—but if injured in any way, water is bound to 
accumulate in the bilges, which makes it quite impossible 
to effect even the most temporary repairs. All these 
connections are therefore fitted to the turn of the bilges 
on a level with the engine-room platform. When the 
vessel is light, there is undoubtedly a danger that the 
main injection valve may rise above the water level, and 
that the condenser may fr in consequence of the circu. 
lating pumps losing their hold of the water—this is 
frequently the case with centrifugal circulating pumps 
in rough weather ; but on the other hand, if this valve 
were placed too low, it would frequently be embedded 
in mud and get choked, so that the engines could not be 
started. The other suction cocks and valves are of less 
consequence. 

The boiler blow-off cocks on the ship’s sides used to be 
the cause of a great deal of local corrosion. It appears 
that the contact of the discharged hot water and the sea. 
water in close proximity to the brass cock and iron plating 
caused the latter to waste away most rapidly. In fact, 
not many years ago ships were frequently dry-docked, in 
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which the blow-off cocks were only held in position by 
the Portland cement with which their flanges were 
covered, the ship’s plating having been eaten away as far 
as the bolts. In those days the practice of blowing down 
the boilers once or twice a watch was quite common ; and 
perhaps if the same means of attachment were used now, 
a eninge is rarely permitted, it is possible that 
we would not experience the same trouble. Subsequently, 
in order to remedy this state of things, the blow-off cocks 
were not bolted direct to the skin of the ship, but on to 
a solid cast iron ring about 6in. deep. This pipe would 
corrode internally ; but as its sides would be about Qhin. 
thick, it would last a long time. Soon, however, the 
practice which is now quite universal was adopted. 
projecting ring or spigot—Fig. 101—is cast on the brass 
cock flange, and a brass cover plate C is bolted round it, 
and to the ship’s plating, the joint between the two 
being carefully caulked. Some engineers prefer the 
arrangement shown in Fig. 102, in which the spigot is 
cast on the cover plate, which is turned so as to fit exactly 
into the bored-out recess of the neck of the cock. This 
allows of a better joint being made between the flange 
and the ship’s plating. Both methods are perfectly 
efficient for their purpose, but sometimes iron instead of 
brass bolts have been fitted, ard these naturally wasted 
away very rapidly. It also frequently happens art 
wreckage or sand and stones in canals, or oe walls ru 
against a ship’s bilge, and unless these bolts were mane 
with taper heads as shown in Fig. 101, they would ge 
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sheared off. A still better plan is shown in Fig. 102 ; the 
polts being tapped into the ship’s side, would still retain 
the cock in its position, even if the cover plate were 
carried away entirely. 

All the sea cocks and valves are connected with either 
the engines or the boilers by means of copper pipes, lead 
or cast iron not being considered sufficiently reliable, 
and the engines may now be said to be ready for their 
work. It is true there are many details yet to be attended 
to, particularly the auxiliary engines, and the whole 
system of bilge and ballast pipes, but these would lead 
us too far afield, out of the engine room into the ship’s 


hold. 
THE CRISIS IN THE SHIPBUILDING TRADE. 


Tur negotiations alluded to at the close of our report 
last week, as being again under pecies towards bringing 
about a conference between the engineering workmen 
now on strike at Belfast and on the Clyde, have so far 
resulted satisfactorily. Through the mediation of Sir 
James Bell, Lord Provost of Glasgow, in conjunction with 
the good services of Sir William McCammond, the Mayor 
of Belfast, both parties to the deplorable dispute have 

eed to a conference, to be held under the chairmanship 
of Lord James of Hereford—better known as Sir Henry 
James—and until recently member of Parliament for Bury. 
It had been intimated by the officials, at the head- 
quarters of the Associated Society of Engineers, that any 
of the following gentlemen wouid be acceptable to them 
as chairmen of the proposed conference :—Lord Rose- 
bery, Lord Dufferin, Mr. Chamberlain, Mr. Asquith, and 
Mr. Balfour; but ultimately the name of Lord James— 
suggested, it is believed, by Councillor Harrison, of Belfast, 
whose exertions towards bringing about a conference 
between the parties have been incessant—was brought 
forwerd and approved. On Wednesday this gentleman 
wired the Provost of Glasgow and Mayor of Belfast that 
he was willing to act as chairman of the conference, and 
it now remains to fix a time and place. 

It is to be presumed that Lord James, or at all events 
those who have prevailed upon him to accept this respon- 
sible and most delicate duty, have ascertained how far 
his mediatorship and weighty guidance are likely to be 
respected and welcomed by both parties. 

A resolution to bring out the apprentices, as well as 
other resolutions having a far from pacific effect on the 
situation, were passed at a full meeting of the Clyde 
district and Strike Committees of the Workmen’s Society 
on Saturday last. As regards apprentices, it was resolved 
that all apprentices who had served over a year of their 
time were to be withdrawn in consequence of their 
having been made to do journeymen’s work, and as 
certain employers had made exchanges of their appren- 
tices in order to facilitate the execution of pressing jobs. 
Another resolution was that the conditional acceptance 
of the rai yw previous offer of #d. an hour on all 
rates under 7d. be withdrawn, and that work should not 
be resumed generally for less than a minimum wage of 
74d. an hour. 

This withdrawal of the apprentices having a year’s expe- 
rience and upwards has been approved oe general exe- 
cutive in London. Some 200 Teds have thus been led to 
join the ranks of the strikers, and this number is likely to 
be largely increased before the week closes. The con- 
tention is that the youths have not been “ asked out,” 
but that all have come out of “ their own free will,” and 
that having done so they will be supported out of the 
funds of the Society. The aliment being given is under- 
stood to be 6s., 7s., and 8s. per week for youths having 
two, three, and four years’ service respectively. This 
step, to say the least, imports into the dispute further 
points of difference which not only renders the task of 
adjudicating and adjustment of the general question 
more difficult, but which probably will interfere with 
the apprenticeship period of the youths in question. In 
this connection it has been stated by a workmen’s 
official that a condition of the settlement, when it came, 
would be the reinstatement of the apprentices. 

Two firms have withdrawn from the federation of 
employers, and have practically conceded the terms 
demanded by the workmen, viz., a minimum wage of 
7d. per hour, and 4d. advance to all workmen already 
earning 7d. per hour. It is important to note, however, 
that the two firms in question—Messrs. A. and W. Smith, 
Scotland-street, and Messrs. McOnie, Harvey, and Co., 
are not employed in the marine branches of engineering, 
but are largely engaged in the manufacture of sugar 
machinery, and further delay in the completion of work 
now on hand would be fraught with considerable and 
far-reaching loss, owing to the times and seasons during 
which the sugar reaping and making operations are 
carried on, 

_ That the interests of the shipbuilding and engineering 
industries are suffering through the present disputes 
there can be no doubt; but so far, it must be said, it is 
not made apparent from any very marked cessation either 
in the daily work of the pode po of the inquiries made 
by shipowners and consequent booking of contracts. 
During the eleven months now completed, the output of 
new tonnage on the Clyde has exceeded that for any 
Corresponding period since 1884, the figures being 
818,390 tons. The output for November is slightly over 
27,000 tons, one item alone—the battleship Jupiter— 
making 15,000 tons, or more than half the month’s total. 
But for the present dislocation, it might be safely pre- 
dicted that the total for the twelve months will reach 
860,000 tons, or the largest year’s doings, with one 
xception, since 1883—the exception being 1890, when 
the output reached 362,168 tons. The contracts announced 
as having been booked during November alone represent 
altogether about 40,000 tons, and other orders have not 

en made public. The most important contracts were 
for two new first-class cruisers—one, the Diadem, given 
to the Fairfield Company, and the other, the Europa, 
to Messrs. J. and G. Thomson, of Clydebank. Messrs. 








©. Connell and Co., Scotstoun, secured orders for two 





large steamers, each of about 6000 tons, for the Kosmos 
Steam Navigation Company, of Hamburg, and for a third 
of about the same size for Messrs. W. Thomson and 
Sons, Dundee. Four fast paddle steamers for channel 
and river passenger service, a powerful hopper dredger, 
a very large steam yacht, and a number of steam trawlers 
and sailing ships, are other items in this month’s book- 
ings. It is stated that the Pacific Steam Navigation 
Company has decided to build another large steamer of 
about 6000 tons for their Chili and Peru service. This is 
in addition to three steamers now building—two at 
Greenock and one at Belfast. 








MANGANESE BRONZE BOILER FITTINGS. 


WE have the pleasure, through the courtesy of the Man- 
ganese Bronze and Brass Company, to lay before our readers 
the result of certain tests made by Professor Kennedy of the 
alloy which the above company adopts for boiler mountings 
or any castings which are subject to high temperatures. 
With a view to compare this alloy with gun-metal of 
Admiralty mixture, it will be seen that corresponding tests 
have also been made of that material. In view of the in- 
creased pressures now employed, and the consequent greater 
temperatures to which boiler mountings and steam fittings 
are subjected, these experiments cannot fail to be of interest 
at the present time. 

This alloy is termed by the Manganese Bronze Company 


This, however, does not detract from his credit. It was 
necessary to discover the continent before it could be explored. 
Those who have measured its mountains, surveyed ite plains, 
traced its rivers, coasted its lakes, sounded its harbours, bounded 
ite coasts, pioneered its forests, and revealed its mineral wealth to 
the world, all owe to the — discovery the opportunity which 
has brought them wealth or fame. 

So it is with the inventor. A hitherto unknown law or principle 
is brought into practical use by some inspiration of genius or 
fortunate accident or combination of circumstances which the 
inventor is the first to perceive and apply. Usually his creations 
are crude and results imperfect, but however imperfect or fruitless 
the results, they are the necessary prelude to the triamphaut 
harmony which subsequent brains and hands evolve therefrom. 
Whoever first produced a practical plan for utilising the power cf 
steam was aninventor. His discovery has lightened the labours 
and greatly multiplied man’s power to produce wealth and eatiefy 
his needs, Hundreds of explorers since then have added and are 
still adding their mite to the knowledge thus obtained. The 
crude devices used by Watt and Stephenson a century would 
not be tolerated now in a backwoods sawmill, and yet they con- 
tained the germ out of which have grown all the trium bs of 
modern engine construction — the majestic Corliss, the double, 
triple, and quadruple compounds, with their excellent steam 
economy, and the numerous high speed types whose dizzy whirl 
would frighten the old time engineer out of his wits. 

Thomas Edison is an example of one who has gained a world- 
wide reputation as an inventor, but it is doubtful if his achieve- 
ments entitle him to be so classed. He is more properly an 
explorer who has penetrated the labyrinths of a discovered field 
and with mathematical precision worked out the various problems 
which have startled the world. The inventor has neither pre- 





cedents nor rules for a guide, Out of chaos he evolves something 


Report on Tensile Tests of Twelve Pieces of Parson's ‘‘ Pyro Bronze” and Gun-metal, Tested at a Temperature of about 480 deg. Fah. 
ived from Messrs, The Manganese Bronze and Brass Company. 
































| | 
Limit of Breaking | | | Work of | 
| Dimensions. elasticity. | load. | Ratio of|Xtension| Reduction) fracture in | 
| —__—___—___—___ | — el |Ratio of) on whole | of area | inch-tons | 
} | limit to length of a | | Remarks. 
| | | break. BS ag 
Thickness.} Area, | Pounds; Tuns. | Pounds Tons. | ss Sin. fracture. | cubic inch | 
| | | | (calculated). | 
In. dia. \sq. in. |Pr sq. in| Per iPr sq.in) Per | Per cent. | Per cent. | Extension 
sq. in. | sq. in. | | | on@in. | 
| | | at fracture | 
| | | | (per cent).| 
/ 0°700 =| 0°385 | 41,450 | 18°50 | 57,980 25°89 | 0°715 81°4 | 37°8 43°0 Uniformly crystalline granular, silky at_eige. 
| | | | Temperature at fracture, 430 to 485 deg. Fah. 
0°700 =| 0°385 | 89,580 | 17°67 | 59,370 | 26°51 | 0°667 27°4 | 31°83 35°0 |Uniformly crystalline granular. Temperature 
g | | | | | at fracture, 430 deg. Fah. ‘ 
8 | | 
—| 0°700 =| 0°885 | 41,560 18°56 | 57,860 | 25°83 | 0-718 28°8 | 351 | 38°0 Finely crystalline granular throughout. Tem: 
© | | | | | perature at fracture, 435 deg. Fah. 
ro | | | j | 
&] | 0°700 | 0-385 | 42,270 | 18°87 | 57,750 | 25°78 | 0-732 | 32:0 | 42:2 | 45:0 |Do.do. Temperature at fracture, 430 deg. Fah. 
| | | | j 
| 0°700 0°385 | 38,080 | 17°00 | 57,860 | 25°83 | 0°658 | 30°0 37°s | 43°0 |Do. do, Temperature at fracture, 485 deg. Fah. 
| | | | | 
0°700 =| 0°385 | 39,240 | 17°52 | 57,860 | 25°83 | 0°678 | 28°8 36°7 39°0 |Do. do. Temperature at fracture, 435 deg. Fah. 
| } | | | 
| 0°700 | 0°385 | 11,880 5°30 | 20,490 9°15 | 0°579 6s | 116 | 8-0 |trregular crystalline. Temperature at fracture, 
| } | 480deg. Fah. 
| } 
0°700 | 0°385 | 11,990 | 5°35 | 22,700 | 10°14 0°528 7°8 | 12°23 10°0 |Irregular crystalline, apparently not well mixed. 
| | | Temperature at fracture, 435 deg. Fah. 
| | | | 
3 0°696 0°381 | 13,780 | 6°15 | 17,430 7°78 | O°791 3°23 8°99 55 |Irregular crystalline, apparently not well mixed, 
2 | | | j | surface slightly distressed. Temperature at 
< | | | fracture, 430 deg. Fah. 
8 } | | } 
oS 0°698 0°883 | 12,300 | 5°49 22,600 10°09 0°544 84 10°6 10°0 Irregular crystalline, surface slightly distressed. 
| } | Temperature at fracture, 430 deg. Fah. 
} 0°700 | 0°885 12,340 | 5°51 | 19,090 | 8°52) 0-646 | 5°6 891 | 75 |Do. do. Temperature at fracture, 430 deg. Fah. 
\ 0°700 | 0°385 | 11,880 | 5°80 | 22,820 | 10°19 10-520 | 96 12°7 | 30°0 = |Crystalline, surface somewhat distressed. Tem- 
| | | | | perature at fracture, 430 deg. Fah. 





“‘ pyro bronze,” and the tests were all made when the two 
materials were subject to a temperature of 430 deg. Fah., 
which temperature was maintained throughout the experi- 
ments, and six tests with each material were made so as to 
arrive at & correct result. It will be seen that the gun-metal 
at this temperature has a maximum strength of 10°19 tons 
to the square inch, with a mean elongation of about 7 per 
cent., whereas ‘pyro bronze” has a minimum strength of 
25°78 tons, with an elongation ranging from 27 to 32 per 
cent. To put the matter shortly, ‘‘ pyro bronze,” when tested 
to this temperature, has a strength of 2} times, and an elon- 
gation of four times, that of Admiralty F gppoee These 
experiments have been carried out at the suggestion of 
Messrs. Yarrow and Co., who refused to adopt this material 
until they were satisfied as to its strength under working 
conditions. 








WHO IS ENTITLED TO THE NAME INVENTOR? 


INVENTIONS are not nearly as numerous as most people imagine. 
In fact, real inventions, like angels’ visits, are few and far between. 
Not one out of a thousand patents granted are for inventions in 
the true sense of the word, and yet we are wont to dignify every 
patented article as an invention and the patentee as a inventor. 
If inventions alone were patentable, it is doubtful if a hundred 
patents a year woald be issued in thiscountry. The most valuable 
machines in every department of mechanical industry are imita- 
tions or improvements of some previous device. The germs planted 
byinventors are nursed, cultured, and expanded in a thousand eager 
brains until they blossom into perfection. To illustrate this, let 
any one familiar with the history of milling make up a list of the 
machines in use in mills to-day that can be calledinventions. Roller 
mills are certainly not in the list, for we copied the idea of the roll 
iteelf, of corrugations and differential, and the main principle of 
adjustments, from Europe. We have simply perfected the details 
of crude machinery turned out by the inventor. The Smith puri- 
fier was merely the addition of a travelling brush to a European 
device. The brush itself was not novel except in its application to 
a sieve with air passing through it, and the credit of the brush idea 
has always been a matter of dispute. No one knows who con- 
structed the first round reel, and the present grain cleaning 
machinery represents the evolution of at least a century. Even 
the plan sifter is merely an improvement on an old principle of 
bolting coarse products, and the modern dust collector is simply a 
condensed dust room, It is doubtful if a machine embodying an 
original invention can be found in practical operation in a first- 
class modern flour mill in the United States to-day. We must 
search among the neglected and tumble-down relics of the past to 
find the inventions which are responsible for present developments. 
The —- then naturally arisea, What is an invention, and who is 
entitled to the name inventor? These questionscan best be answered 
by an illustration—Columbus discovered America, or at least he is 
given the credit therefor, and to serve as an illustration let his 
claim be admitted. Thousands of men since then have spent the 
best part of their lives exploring the continent Columbus 
discovered, and + of it still remains unknown. Every 
explorer has added something to the knowledge a by his 
predecessors, and all of them probably learned more than 
Columbus ever knew about the continent which he discovered. 





(Signed) ALEX. B, W. KENNEDY. 
{ of benefit to man, and cries ‘‘ Eureka!” as he bids the world 
| gaze on his creation. 
|” To invent is to originate something previously unknown. 
Edison may have done this in a few instances, but most of his 
work has been in the line of development. The same can be 
said of nearly all the names whose fame is recorded by mecha- 
nical triumphs. Real inventors seldom succeed in gaining recog- 
nition or pecuniary success, Ofttimes they have but a faint 
conception of the magnitude or value of their discoveries. More 
practical and energetic minds grasp the rewards and ofttimes 
the credit, but neither poverty nor lack of appreciation can rob the 
inventor of the thrilling, enduring satisfaction which nature ts 
to those who seek for truth and find it either in the realm of 
hysica or economics. Man’s ingratitude may wound, but Nature 
Findly soothes and heals the wounds of those who love her, and the 
keen delight of those who court her fellowship cannot be measured 
in sordid dollars or comprehended by those who worship at the 
shrine of Mammon. . 
The inventor is the pilot of progress. Explorers follow to build 
the bridges, tunnel the mountains, and grade the highways over 
which humanity marches cnward and upward to a higher and 
grander civilisation, Inventors and explorers are both aw 
and almost equally important factors in human development,—7. 
W. Graham, Milling. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
November 29th, 1895. 
(Before Mr. Justice CHITTY.) 
W. H, AND L, COLLINGRIDGE v. THE CITY PRESS (LIMITED). 

In this action by the plaintiffs, as proprietors of the City Press, 
an order was taken by consent for a perpetual injunction restrain- 
ing the defendant company from carrying on the business of 
publishers of newspapers or other periodicals, or of publishers 
generally, under the style or title of ‘‘The City Press (Limited),” 
or under any other style or title in which both words, “ City” and 
“Press” might ap , and from permitting itself to be registered 
under the Companies Act under its present style or title. It was 
also agreed that the defendants should pay costs. It may be 
stated that the City Press business, being an extensive newspaper 
publishing and general printing business, was established in 1840, 
and was taken over by the plaintiffs in 1846, The City Press news- 

r was founded by the firm in 1857. Aetee 
r. Farwell, Q C.,and Mr. Younger appeared for the plaintiffs ; 
and Mr, Liversedge for the defendant company.— Times. 








Moror CaRRIAGES.—A meeting for the purpose of forming an 
association in connection with self-propelled traffic is to be held on 
Tuesday, December 10th, at the Cannon-street Hotel, London, 
E.C., at three o’clock, at which Sir David Salomons, Bart., will 
preside. As the trade is likely to become a very important one in 
England, it is to be hoped there will be a large attendance. 
Tickets for the meeting may be obtained on application to Mr. 
Andrew W. Barr, 30, Moorgate-street, London, E,C., who is acting 
as honorary secretary for the time being. 
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HISTORY OF THE METROPOLITAN RAILWAY. 
No. VI, 

Since we wrote on this subject, some interesting par- 
ticulars have come to our knowledge connected with the 
transference of the working of the Metropolitan railway 
from the Great Western Company to the Metropolitan, 
in 1868, which are of so special a character as to be 
worthy of record. 

In our issue of July 19th we stated that in consequence 
of the ‘ omnibus” traffic of the Metropolitan Railway 
being essentially different from the long-distance traflic 
of the Great Western Company, and therefore out of the 
range of its experience, it did not receive at the hands of 
the latter company the fostering care it required, and 
that the Metropolitan Company accordingly found it to 
its interest to terminate the working agreement with the 
Great Western, adding that this took place at the end of 
1863. 

The circumstances attending the rupture between the 
companies were, however, of a much more drastic kind 
than the foregoing description conveys. The extent of 
the differences on vital points of working may be 
gathered from the fact that, while the Metropolitan 
Railway authorities contended that the needs of their 
traffic required at least a five-minutes service of trains, 
and that such a service could be run with perfect safety, 
the Great Western Company maintained that it was not 
possible to work the Underground line with less than 
twenty, or at all events, fifteen minutes’ intervals between 
the trains. 

It was thought at the time that this diffidence on the 
part of the then Great Western authorities was less the 
result of inexperience and regard for safety, than of a 
disposition on their part to so cramp the resources of the 
Metropolitan Company as to finally reduce it to such an 
impecunious condition as to assure the Great Western 
Company’s acquiring the line on its own terms. It, no 
doubt, appeared to the Great Western authorities that 
they stood in a commanding position to the weaker 
Company, in their possessing a favourable working agree- 
ment, but, even more so, because of their having sub- 
scribed £175,000 towards the construction of the line, in 
virtae of which four of the Great Western directors had 
seats on the Metropolitan Company’s board. Be that as 
it may, the course they pursued certainly tended to give 
colour to the belief entertained by the Metropolitan 
company as to the ulterior objects of the Great Western, 
for, in answer to the protests of the former, the latter gave 
the Metropolitan Board three months’ notice that they would 
cease working the line—not at the end of the current year, 
1863—but on and after October 30th, that is,in less than 
ten months from the opening of theline. The Metropolitan 
Railway directors, however, were equal to the occasion, 
and, accepting the notice of the Great Western Board— 
no doubt to the astonishment of the latter—proceeded at 
once to order rolling stock for delivery by the date named, 
short though it was. On the Great Western Company 
learning this, however, it proceeded to even more extreme 
measures. The Great Western Board withdrew the 
three months’ notice and substituted another, intimating 
that their trains would cease running over the Metro- 
politan on and after the 10th of August, and as this second 
notice was given on the 1st of August, it left the Metro- 
politan Company only eight clear days in which to act. 
The Great Western directors probably thought that by 
this coup the Metropolitan Company would be at their 
mercy, and obliged to accept any terms of compromise ; 
seeing that not only were the trains to be withdrawn on 
the day named, but the Great Western further threatened 
to withdraw the staff at the stations. That such an 
arbitrary step was possible arose from the fact that 
although the working agreement between the companies 
had been duly exchanged, neither company had affixed 
its seals, and it was accordingly, in law, null and void. 

The situation was certainly a startling one for the 
Metropolitan Railway authorities, but they proved them- 
selves again equal to the occasion. Trusting to the aid 
obtainable from the London and North-Western and the 
Great Northern companies they stood firm, and set about 
providing themselves with the loan of the requisite rolling 
stock within the few days available. The brunt of this 
fell on the shoulders of the general manager, Mr. (now 
Sir Myles) Fenton—the Metropolitan Company having 
then, of course, no locomotive superintendent—who put 
himself at once in communication with the London and 
North-Western and Great Northern companies, and with 
notable promptitude and resource arranged for an 
emergency service of narrow-gauge trains to begin 
running between Bishop’s-road and Farringdon-street 
on the morning of August 10th, 1863. Fortunately, the 
junction lines between the Great Northern and the Metro- 
politan lines, alluded to in our issue of September 20th, 
were in a sufficiently advanced condition to admit of the 
latte stock being passed on to the underground 

ine. 

The carriages were furnished by the London and North- 
Western Company, and occasioned little trouble. The 
Great Northern Company came to the rescue in the 
matter of locomotives, its physical connection with the 
Metropolitan, and the proximity of its locomotive depét, 
rendering it more convenient for it to provide the loco- 
motives than it would have been for the London and 
North-Western Company. As no suitable tank engines 
were available, tender engines were extemporised as con- 
densing engines for the occasion, as stated in our article 
of July 19th; but we were not then aware of the straits 
to which the Great Northern locomotive department was 
put in devising, at such short notice, the necessary con- 
densing apparatus. One main difficulty was in providing 
flexible pipes of sufficient diameter and strength for con- 
necting the exhaust pipes on the engines with those fitted 
to the tenders. Mr. Sturrock, then locomotive superin- 
tendent of the Great Northern, promptly brought all the 
resources of his department to bear on the situation, and, 
after numerous trials and mishaps, the necessary fittings 
and connections were at length got into working prc 





tion on the required number of engines in time for the 
narrow - gauge service of trains on August 10th. All 
difficulty on this score was not, however, at an end, as 
the flexible pipes frequently burst during the earlier 
period of working, with awkward results. 

The trouble with the condensing apparatus was, how- 
ever, only a part of the difficulty experienced at first 
starting, for one of the extemporised engines, drawing 
almost the first train on the morning of the 10th, ran off 
the line at the sharp curve of 8} chains radius soon after 
leaving Bishop’s-road Station; while at one time in the 
course of the day, both an up and a down train were off 
the lines at the same time at the Gower-street Station. 
In all, six trains ran off the line on the first day of narrow- 
gauge working on the 10th of August. The cause of this 
was not far to seek, in the bad condition of the 
hitherto unused narrow-gauge rail furthest from the 
platforms — the railway being laid, as it will be 
remembered, with both the broad and the standard 
gauges, with the outer or platform rails common to 
both. During the broad-gauge working by the Great 
Western Company, the intermediate rail had not, of 
course, required or received any special attention, and 
there was no time available for putting it in proper con- 
dition, by packing and otherwise, in the few hours 
available oF a the transference of the working from 
the Great Western to the Metropolitan Company. These 
mishaps somewhat disorganised the working for the first 
few days, and led to rumours of accidents of a more or 
less alarming character. But the errant trains were 
quickly got on the lines, and in a few days the new service 
of narrow-gauge trains was working smoothly and 
regularly, as if no sudden change of rolling stock had 
taken place. 

Fortunately for the credit of the Great Western Com- 
pany, as well as for the success of the Metropolitan in 
starting the new service of trains, the former did not, 
when it came to the pinch, carry out its threat to with- 
draw the station staff. Had the menace been put in 
force there is no doubt that the ‘‘ Underground ” would 
have had to be closed for a time, to the great incon- 
venience of the travelling public, and the no small dis- 
credit of the then authorities of the Great Western Rail- 
way. But although the additional burden of providing a 
sufficiently experienced staff for the stations was not 
thrown upon the Metropolitan Company, the decision 
and energy displayed in meeting the crisis is a remark- 
able incident in the history of the Metropolitan Railway. 
If the Company had shown less firmness and resource 
on the occasion it is not improbable that the line would 
in a short time have been absorbed by the Great Western, 
and it is very doubtful whether in that case the Under- 
ground system as it now exists would ever have come into 
being. One immediate outcome of the affair was that 
the Metropolitan Company, by a special effort, repaid 
the Great Western the £175,000 it had subscribed to the 
undertaking. This done, the Great Western directors 
forthwith vacated their seats on the Metropolitan Com- 
pany’s board, whereby the complete independence of the 
company was established. 

There is another point in connection with the working 
of the Metropolitan Railway worthy of greater prominence 
than obtains in the recent articles, although it is in- 
cidentally referred to in the first article in connection 
with the substitution of the ‘‘ Dodd” case-hardened rails, 
and that is anent the introduction of Bessemer steel as a 
material for rails. 

The point calling for special notice is, that without 
some moderately priced material possessing the remark- 
able lasting qualities of Bessemer steel, as compared with 
the iron used in rails of the period—even when hardened 
by the ‘‘ Dodd” process—the trafic of the Metropolitan 
Railway, as it developed after the first two or three years, 
could hardly have been carried on, in view of the very 
limited time—between the evening and morning trains— 
available for executing a renewal of the lines. 

The combination of human wit and happy circumstance 
that brought Bessemer steel into being, is one of the 
many examples that have occurred in the world’s history, 
showing how great discoveries come to hand in the very 
nick of time, as it were, to surmount, each in turn, some 
apparently insuperable difficulty. It may be added in 
this connection that, prior to the adoption of Bessemer 
rails, quotations were invited for rails made of crucible 
steel of the character then used for locomotive tires, but 
the prices named were prohibitive. We may here say 
that the weight of the new section of flanged Vignoles 
rail adopted of Bessemer steel was 86 lb. to the yard, and 
not 82 1b., as stated in a previous article. The flange was 
6zin. wide, Sir John Fowler’s objectin adopting this breadth 
being, of course, to give as great a bearing surface as 
possible on the sleepers. This width of flange was found 
difficult to roll with the power of rolling mills in use in 
those days, but its very width ensured the use of the best 
and toughest quality of steel in getting the flanges up to 
full section. The height of the rail was 4}in. and the 
width of the head 2}in. We may also give the dimen- 
sions of the original iron Dodd hardened rails of the 
Vignoles pattern, weighing 621b. to the yard when 
new, a8 being interesting in showing how light a section 
—even after considerable wear—-will carry safely 42-ton 
tank engines, with 15 tons on each pair of coupled wheels, 
when laid on longitudinal sleepers. These were made 
from 13in. balks, split in two at an angle—6}in. and 6%in. 
a side respectively—laid with the bevelled faces upwards, 
to give tilt to the rails. The latter were 3}in. high, with 
heads 24in. wide, the breadth of the flange being 5}in. 

In reference to the tilting of rails, it may not be out of 
place to say that soon after the introduction of the heavier 
section with 6zin. flanges laid on cross sleepers 1lin. by 
53in., Mr. Burnett abandoned the practice of tilting the 
rails, regarding it as merely the survival of an old tradi- 
tion, the continuance of which was more than useless— 
so far, at all events, as the conditions of the Metropolitan 


Railway were concerned, in view of its eight-wheeled | o 


rolling stock. It would be somewhat wide of the mark 
to go here minutely into the various considerations which 





——= 
induced Mr. Burnett to abandon the practice of tiltin 
the rails, but we may remark that it was dus principal] 
to the conclusions drawn from his observations of th 
paths taken on curves by the three hinder pairs of wheels 
of eight-wheeled vehicles, which convinced him that the 
coning of tires on all but straight lengths of line—of 
which there were comparatively few on the Metropolitan 
Railway—was detrimental in causing cross straing and 
torsion of the axles. The flanges of the wheels on the 
inner rail of curves hug, more or less, this rail, caugin 
these wheels to travel on their larger diameters on the 
shorter rail; while, conversely, the smaller diameters of 
the opposite wheels travel on the longer rail of the curve 
He accordingly turned the treads of the wheels of lj 
vehicles cylindrical instead of conical, and, in conformity 
therewith, he abandoned the practice of tilting the rails 
One immediate advantage thereby attained was the avoid. 
ance of the weakening effect on the cross sleepers which 
the cutting of the bevels, for setting the rails a-tilt occa. 
sioned at the very places where, owing to the incidence 
of the load, they are already relatively the weakest, the 
incision being considerable with 6in. flanges. 

One further point in connection with the history of the 
Metropolitan Railway is deserving of record—namely 
that during the development of the underground system 
from 3} miles in 1864 to 20} miles in 1871, when it wag 
worked as one system by the Metropolitan Company, no 
fewer than 250 millions of passengers were carried with- 
out a single fatal accident attributable to causes within 
the control of the company. 

In conclusion, we would refer those of our readers who 
may be interested in a review of the ‘‘ Underground” ag 
a completed circle—by the opening of the final link 
between the Tower and the Mansion House in October, 
1884—to an article in THe ENGINEER of July 2nd, 1886, 
page 1, vol. lxii., entitled ‘‘ The Inner Circle Railway of 
London viewed as an Urban System.” 








HARBOURS AND WATERWAYS. 


Liverpool.—The Mersey Docks and Harbour Board have 
purchased the Tranmere Ferry and the properties adjacent to 
Tranmere Pool for £70,000. Two years ago the Board 
became the owners of the foreshore in this locality at a cost 
of £115,000 in order to frustrate the attempt of a company 
who proposed to promote a Bill in Parliament for using this 
as a site for a cattle market in opposition to the one at 
Woodside. 

Cardiff.—Notice has been given of the intention to apply 
to Parliament for power to construct a dock by a new com- 
pany on the marsh belonging to Lord Windsor, lying between 
the Ely and the Taff rivers, to the south-west of the entrance 
to the Bute Docks. The dock is to be thirty acres in extent, 
and the depth on the lock sill the same as that on the sill of 
the new dock of the Bute Company authorised last session. 
The railway approach to the dock is to be by the Penarth 
Harbour branch of the Taff Vale Company’s line. Messrs, 
Pearson are engaged in constructing a dry dock for the 
Cardiff Channel Pontoon and Graving Dock Company, which, 
when completed, will be the largest graving dock within the 
port. The dock runs nearly parallel with the Roath Basin, 
and the entrance gates will be in the gut way. A commence- 
ment of this work was made six months ago. The cost, with 
jetties and other works, will be over £100,000, and the dock 
is expected to be completed in October next. 

Swansea.—Further works are also contemplated at this 
port. Power is to be obtained to construct a new entrance 
lock 400ft. long to the south dock, and to provide additional 
railway accommodation in connection with the intended 
extension of the Prince of Wales’ Dock. The cost of these 
improvements is estimated at £87,000. The construction of 
& graving dock is also in contemplation. 

Belfast.—It has been decided by the Harbour Board to 
adopt the scheme prepared by the harbour master, Capt. 
Molyneux, for efficiently lighting and buoying the Victoria 
Channel at a cost of £5500. The question whether the 
Wigham oil lights should be used for the buoys instead of com- 
pressed gas was considered, but the harbour master reported 
that after investigating the matter he had come to the con- 
clusion that in rough water and stormy weather there was 4 
risk of their going out. 

Burntisland.—An agreement has been come to between 
the coal-owners and the North British Railway Company 
whereby the latter has undertaken to extend the dock accom- 
modation at an outlay of £250,000. The scheme embraces 
the construction of a new dock of nine acres in accordance 
with plans submitted by Mr. P. W. Meik, C.E., on behalf of 
the railway company, and Mr. R. Henderson, C.E., the 
harbour engineer. 

Peterhead.—After a prolonged negotiation the harbour 
trustees have at length obtained from the Public Works 
Loan Commissioners an intimation that they are prepared 
to advance the sum of £36,000 for the improvement of the 
harbour. About a year ago application was made for a loan 
of £44,000. The Board of Trade raised an objection to the 
loan on the ground that some of the proposed works did not 
fall within the description of work for which a public loan 
could be granted. After hearing a deputation from the 
trustees these objections were overcome, and an assurance 
given that the loan would not be refused any longer on this 
ground, Some months after Sir A. Rendel, the consulting 
engineer of the Loan Board, was sent down to report on the 
matter, and on his recommendation certain of the proposed 
works were abandoned for the present, and the estimate 
reduced to £35,918. A loan for this amount is now to be 
made on the security of the harbour and burgh rates. The 
present accommodation consists of two harbours of nine and 
six and s-half acres respectively, which are dry over the 
greater part at low water, and have from 11ft. to 15ft. at 
high water ; also a small boat harbour of five acres, These 
harbours were constructed about twenty years ago, previous 
to which there was only a pier built of loose boulders, the 
protected area being dry some hours before and after high 
water. The shallowness of the present harbours, and their 
insufficient capacity to accommodate the herring boats, has 
always been & great drawback to the port. The increasing 
size of the fishing boats has added further to the unpopularity 
of the harbour in its present condition. The works now con- 
templated have been designed by Mr. James Barron, C.E., 
ry ea sa and consist of the lowering of the whole area 
of Port Henry harbour, covering six and a-half acres, to & 
depth of 6ft. below low water. Of the material to be exca- 
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pout 160,000 tons consist of rock. A new quay is to be 
formed, 800ft. long and 40ft, wide, connected with the North 
of Scotland Railway. In the centre of this harbour a jetty 
rojecting from the quay 280ft. is to be constructed 35ft. in 
Path. A spur wall of 7Oft. long is to be erected at the sea 
end to protect the entrance from the north-east seas. Also 
the removal of the bar at the entrance to the north harbour. 
A coffer dam will have to be made across the present entrance, 
put as this will be exposed to the full strength of the north- 
ales, its construction will be postponed to the end of 
east gales, ThS © 
the next fishing season. In the meantime, the work of 
making the existing quay walls water-tight will be proceeded 
with. It is expeoted that when these works are completed, 
ether with other improvements, Port Henry will be one 
of the best equipped fishery harbours on the east coast. Since 
the above was written it has transpired that further delay is 
likely 10 occur owing to an objection raised by the Board of 
Trado to the alteration of the plans. 

Sutton Bridge.—Notice has been given of an application to 
Parliament for extension of time, and power to raise further 
ospital for the restoration of the dock at this place. Sutton 
Bridge is on the river Nene, about eight miles above deep 
water, at Wisbech Kye in the Wash. A dock was constructed 
here and opened in 1881, but as soon as the water was let in 
it collapsed. The soil is all sand or silt to a great depth, and 
the basin was only separated from the river Nene by a bank 
consisting of this material. The lock was built on bearing 

jles, but no precautions were taken to prevent the water 
forcing its way under the invert. No walls were built for the 
dock, but the sides were made ata batter of about 2 to 1 and 
lined with a thin coating of concrete. The bottom was not 
puddled. The consequence of this method of construction 
was that, as soon as the dock was filled, there being a head of 
over 20ft. between the water in the dock and that in the 
river at low water, the quays between the dock and the 
river soon began to show signs of subsiding, and deep holes 
were formed ; the water forced its way under the invert of 
the lock, and ran between the river and the dock as the tide 
rose and fell, Notwithstanding a considerable expense was 
at first incurred in filling the cavities with stone and clay, all 
attempt to save the dock was finally abandoned, the lock 
doors were fastened open, and the tidal water has been 
allowed to flow in and out. Sir John Fowler reported on the 
matter for the Great Northern Railway Company, who had 
found a great part of the capital, and estimated that it would 
cost £170,000 to put it in efficient condition. The rest of the 
money required for the construction of the dock, amounting 
to from £160,000 to £170,000, was found by the contractors, 
Messrs. Benton and Woodiwis, and a firm of timber mer- 
chants, & small sum only being subscribed by the public. It 
is reported that the company have been advised that it can 
be restored for £50,000, but no information has come to light 
as to the proposed method of procedure. 

Morecambe.—The Midland Railway Company contemplates 
the construction of new docks at Heysham Lake. This is a 
natural deep-water basin communicating directly with Lune 
Deeps, and affording direct deep-water communication with 
the sea. It is rumoured that when this dock is built the Isle 
of Man and Belfast traffic will be diverted from Barrow, as at 
present there is frequent delay owing to the small depth of 
water over the bar at Piel. 

Brussels.—The City of Brussels, in anticipation of the 
completion of the contemplated ship canal, has formally 
declared itself a sea port, and last week a decree was signed 
by the burgomaster of the city amidst much ceremony, 
which transformed the name of the capital of Belgium into 
“Bruxelles Port de Mer.” The event was celebrated by a 
series of civic fétes. For some time past there has been 
direct steam communication between London and Brussels 
by means of the Scheldt, the Rupel, and the Willebroeck 
Canal. In 1892 Messrs. Thomas and Son had specially 
built for this service the s.s. City of London, 140ft. long, 
23ft. 74in. beam, and mean draught 10}ft., having a carrying 
capacity of 340 tons, and speed of 94 knots. For some years 
past a scheme has been in agitation for the conversion of 
the present waterway into a ship canal. is canal, which 
has been in existence for 200 years, joins the river Rupel, 
which is twelve miles above Antwerp, is nineteen miles long, 
and has five locks, with a depth of 10ft. Haulage is pro- 
vided by means of a chain lying on the bottom, which is 
picked up and attached to the tugs or remorqueurs. About 
four years ago a technical commission was appointed to 
investigate the feasibility of the scheme, and visited the 
chief canals in Holland, Germany, and France, and reported 
entirely in its favour. Last month the official seal was 
given to the contract for the enlargement of the Willebroeck 
Canal, so as to make it available for vessels carrying 2000 
tons. The estimated cost of the work is £1,400,000, of which 
the city is responsible for £560,000, the State and the pro- 
vinces each for £400,000, the remainder being provided by 
the communes of the localities surrounding Brussels. Instead 
of obtaining the proposed depth of 214ft. by deepening the 
canal, the water level is to be raised. The four locks are 
to be reduced to three, and that at Trois Fontaines is to be 
replaced by another near Humbeek, which is to raise the 
water 7ft, Although provision is to be made at the locks 
and masonry work for 21}ft., the present depth of the canal 
is intended to be 3ft. less. A new basin is to be constructed 
between Brussels and Laeken; the cost of this will be 
£480,000. Two English syndicates applied for concessions in 
1890, but their tenders were not accepted. The present pro- 
moters constitute a société called ‘ Bruxelles Port de Mer,’’ and 
represent the State, the provinces, and the capital. At the end 
of ninety years the canal is to become the property of the State. 
The time for completion is five years, and it is anticipated 
that the improved waterway will be a great convenience and 
facilitate the transport of goods throughout Belgium, as that 
city is in direct water communication with Malines, Ghent, 
Bruges, and Charleroi, and also with the French canal 
system, 

Owing to the growth of the passenger traffic between 
Dover and Ostend during recent years, and the large 
additions which have been made to the fleet of steamers, it 
has been decided to proceed with the enlargement of the 
harbour at Ostend. 

In consequence of the slowness of the growth of trade 
at Antwerp, as compared with Rotterdam and other ports, 
it has been determined to reduce the port charges 
nearly one-half, cr from 94 to 40 centimes a ton, and also to 
abolish the light dues. When the new charges come in force 
it is claimed that Antwerp will be converted from the dearest 
into the cheapest port in Europe. The lowering of the ton- 
nage dues will entail a-sacrifice of £36,000 a year on the city. 

In addition to the other efforts which Belgium is thus mak- 
ing to increase her navigation, it is intended to construct a new 
port at Heyst, which lies a 14 miles to the north of Ostend, and 
to carry thence a ship canal to Bruges, with the expectation of 
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constituting a new line between the Continent of Europe 
and America, India, Africa, and the East in general. The 
idea is that ocean-going steamers passing along the North 
Sea should be able to call at the port with as little deviation 
from their route as possible, and embark or discharge their 
passengers and goods. The mercantile marine of Belgium is 
so emall that she is almost entirely dependent on foreign 
ships, and although she has fairly good communication with 
England by means of the services between Dover and 
Harwich, and Ostend and Antwerp, yet as regards the ocean 
traffic there is room for improvement. Antwerp is situated 
52 miles from the sea on a river, the navigation on which, 
especially in winter, leaves room for improvement, and doesnot 
provide accommodation for passenger steamers of the first 
class, and thus Belgium does not obtain the advantages of 
the through traffic to and from Europe which her situation 
entitles her to. On the other hand, the navigation of the 
North Sea amidst the numerous sand banks which exist off 
the coast of Belgium is not free from danger, and it would 
require some very great advantage to induce the owners of 
the large Atlantic liners to transfer their business from their 
existing stations to a new port situate away from any large 
town. The new port, which is estimated to cost 
£1,600,000, is to be formed by a pier extending out from 
the shore 2000 yards, and curving round towards the north, 
so that the extremity will be parallel with the coast line, 
and the end 930 yards from the shore. There are some sand 
banks lying to the north, which it is anticipated will afford some 
protection from the sea in north-easterly gales. The pier will 
afford a clear stretch of quays extending over 1093 yards, witha 
breadth of 177ft., protected by a sheltering wall 16ft. high, 
and having a depth of 26ft. at low water, and provided with 
warehouses and five lines of railway. On shore is to be con- 
structed an outer basin 2461ft. long and 154ft. wide, with an 
opening to the sea of 656ft., and provided with a lock 518ft. 
long, 65ft. 7in. wide ; also an inner basin 2132ft, long by 128ft. 
wide, leading to the entrance to the proposed ship canal to 
Bruges, which will be 74 miles long. The canal is to be 
654ft. wide at the bottom, 223ft. at the water-line, with 26}ft. 
depth of water. Operations have already been commenced, 
and the Syndicate which has been formed, with a capital of 
£360,000, to control the canal for a term of 75 years, has 
also formally completed its contract with the Belgian 
Government, 








GASHOLDER WITHOUT COLUMNS. 


THE accompanying engravings illustrate a new gasholder 
for Middlesbrough, constructed by Messrs. Ashmore, Benson, 
Pease, and Co., Limited. 

This gasholder, which has three lifts each 30ft. deep, is 
184ft. diameter, and is contained in a steel tank 186ft. 6in. 
diameter and 31ft. deep. The tank has a bottom composed 
of jin. steel plates, the bottom tier of sides being jin. steel, 
and the whole is placed on the ground level. This contract 
was commenced in December last year, and the holder has 
now been in use for a few weeks. 

Apart from the interest connected with this gasholder in 
so far as it is quite the largest ever constructed without the 
usual surrounding columns, it is also the first example of the 
adoption of a modification in the use of the rope system of 














Fig. i—-MIDDLESBROUGH GASHOLDER 


control, which has been successfully in operation now for 
several years in this country and the Colonies, and on the 
Continent. Up to the present time no advantage has been 
taken of the simple method of gaining power by the use of a 
series of pulleys in contradistinction to the number of grooved 
wheels necessary to change the direction of the rope. By 
reference to the diagrams it will be seen that power is gained 
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Fig. 2 


in the control of the holder in the same manner as in an 
infinite number of other uses in the ordinary rope-and-block 
arrangement. 

One of the chief advantages of this modification is that the 
power that each rope is qualified to exert can be increased in 
something like the proportion that is required to correspond 





with the lift of a gasholder, which it in turn has to control. 
Thus, in the example of Middlesbrough holder, twelve ropes 
are used for the support of the inner lift, and without any 
addition to their number for the second lift, it—the latter— 
receives the additional support it requires from the greater 
effectiveness of the twelve ropes. If this were not so, it 
would be found necessary to provide more ropes across the 
crown of the inner lift than are required for its support, in 
order that the second lift might have the support necessary. 

The same system is carried out for the control of the outer 
lift, which depends for its parallel movement on a series of 
eighteen ropes quite distinct from those connected with the 
two inner lifts as is shown—without any pretence at accuracy 
in detail—by the second diagram. 

These ropes are threaded or trained a considerable distance 
round the circumference of the holder on & platform attached 
to the tank, and run parallel to each other on multiple 
grooved rollers, as many as four travelling together in this 
manner. It will be understood that they come on and off 
the directing pulleys in regular rotation, A minimum of 
three ropes is required to keep the holder level. In Fig. 2 
the two portions combined represents one rope which traverses 
the crown across the centre. When the inner lift rises the 
distance between E F cannot be greater than that between 
A C, and increases as it diminishes. When the second lift 
rises J H GH diminish as B A B C increase. In diagram II. 
the adjustment arrangements will be noticed, and the effect 
that the tightening of one rope has on its neighbour. 

Reference to Fig. 1 will show that this holder is 
provided with a series of external guides, in which work 
rollers carried on the top of the third lift and the top of the 
tank respectively. These f oteny any swinging motion which 
the pressure of the wind may tend to create, and also to 
some extent secure the true vertical rise and fall of the 
holder. 

In considering the ability of a large holder of this nature 
to resist the side pressure of the wind, it is not always 
remembered that the sides of the outer lift, on which the 
greatest strain would come—which in this case is 90 tons— 
are, as is shown in the course of construction, able at the 
very least to carry their own weight. This they are not 
called upon to do when the holder is inflated, and the cuter 
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Fig. 3 


set of sides is, as a matter of fact, hanging by its top portion 
rather than standing on its base. This ability to support a 
great weight still exists, and until an external exerting force 
greater than this is applied in compression, it is difficult to 
see how any distortion can take place. 

If the ropes as adopted in this patent are supplied of 
sufficient strength, it is not easy to conceive any objection to 
the wider adoption of this system in large holders, The 
weight of the outer lift is very far from being any gauge of 
its strength in a vertical direction. As matter of fact, the 
sectional area of the vertical stays or stiffeners alone is 463 
square inches, whilst the sheets themselves are self-supporting 
to a considerable height. This quality, as before mentioned, 
is not brought into use under the ordinary conditions of 
inflation, but is held in reserve to adjust the holder, when 
under stress of wind it receives support from the ropes on its 
lower part on the lee side, 

With regard to the power of the outer lift to resist a 
horizontal strain, it has to be borne in mind that the top 
part is constructed of strong plates which hook into other 
strong plates at the bottom of the second lift, that the whole 
is truly circular and inflated to a pressure of 6ir. of water, 
and that it is also a girder about 560ft. long by 30ft. deep, 
strutted every 16ft. by vertical stiffeners, which not only 
connect the strong plates of the dip and bottom curb, but 
also to some extent are riveted to the sheet web, which also 
connects the top and bottom member of the girder. 

If to these considerations is added the fact—which, as far 
as it has been proved by recent experience, may be stated as 
such—that the force of the wind against a gasholder is not 
one-fifth of that commonly supposed, there appears to be 
every reason to induce engineers to be rather less timid in 
dispensing with the old-fashioned and expensive gasholder 
columns. 

As far as this holder is by itself a criterion of what can 
safely be done, we may mention that when fully inflated it 
was within half an inch of being level, and stood with the 
greatest success the heavy gale of wind that was blowing at 
the time. It also showed a very much better diagram on the 
pressure gauge when working than its neighbour supplied 
with standards under the influence of wind pressure. 








A New ReEvoLuTion INDICATOR OR TACHOMETER. — Messrs, 
Eliott Bros., St. Martin’s-lane, are making a new torque tacho- 
meter, which can be driven in either direction, and is made for 
use on board ship and for stationary engines. The principle on which 
this instrument is based is magnetic torque ; a number of perma- 
nent magnets are revolved by the machine or shaft ; at the centre 
of the instrument is pivoted a metal disc, free to revolve between 
the poles of these magnets ; on revolving the magnets, the disc, 
according to the discovery of Arago, is drawn round by the 
magnets, and takes up a position prop rtional to the speed at 
which the magnets are revolved. This disc works against a spring, 
and, according to the strength of this opposing spring, the calibra- 
tion is given to the dial. It will probably be urged that this can- 
not be accurate, as the permanent magnets will lose their power in 
a short time; but experience has shown with instruments which 
have been in use for long periods, that no change whatever is 
observable; but, in order to provide for such an eventuality, a 
regulator is provided somewhat similar to the regulator of an 
ordinary clock, which adjusts the spring, and enables the reading 
on the dial to be set faster or slower as desired. In the ordinary 
way these tachometers are arranged to work in one direction only ; 
but an automatic reverser is fitted on the back of the instru- 
ment to allow of readings in both directions being taken when 
desired. The tachometers can be arranged to work from gearing 
or by band, 
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HIGH SPEED ELECTRIC LIGHT ENGINE—INDIA EXHIBITION 
MESSRS, DAVEY, PAXMAN, AND CO, COLCHESTER, ENGINEERS 
(For description see page 550) 
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THE ELECTRIC LOCOMOTIVE ON THE BALTI- 
MORE AND OHIO RAILROAD. 

From @ statement issued by the General Electric Company 
we take the following particulars of the 96-ton electric loco- 
motive which has now been in operation in the Baltimore 
Tunnel of the Baltimore and Ohio Railway since August 4th, 
hauling all the north-bound freight trains of that railroad. 
Tests have been made to ascertain its capacity for hauling 


of the ordinary character. The draw-bar pull was about 
60,000 1b. in this case. The train was quickly brought to a 
speed of twelve miles an hour, and pulled through the tunnel 
without difficulty, with the locomotive continuously exerting 
a draw-bar pull of 40,000 lb, 

Up to the present time no train has been heavy enough 
to cause the electric locomotive to slip its wheels under 


| ordinary fair conditions, and it is thought that the capacity 


& loaded train on an up-grade. In one case a train consisting | 


of two steam locomotives—not working—and twenty-seven 
loaded freight cars, was brought to a stop while going north 
through the tunnel, where the grade is 42ft. to the mile, and 


the rails were damp and greasy. The weight of the train | 
was 1125 tons—or 1221 tons including the electric locomotive. | 
Every draw-bar was tight, no slack occurring throughout the | 


length of the train. In this condition current was turned 
into the motors, and movement was immediately communi- 
cated to the train. At the end of one minute the train was 
moving at a speed of ten and a-half miles an hour, and at this 
point the speed was increased to the usual rate. The total 
distance moved in forty seconds was 150ft., and at the expira- 
tion of one minute the train had moved 450ft. In one test a 
dynamometer car was placed between the electric locomotive 
and a train which consisted of twenty-two cars loaded with 
coal, one caboose, and two ‘‘dead” locomotives. The total 
weight was 1068 tons. On the up-grade in the tunnel an 
average draw-bar pull of some 25,0001b. was obtained from 
the dynamometer diagram at a speed of eleven and one-eighth 
miles per hour. 
and steady pull by the electric engine, due to the absence of 


The diagram showed a remarkably uniform | 


| writers—than it is in any other country under the sun. 


reciprocating parts, the torque being constant throughout | 


the entire revolution of the wheel. 


As the capacity of the | 


d/namometer car was only 26,0001b., when the speed of the | 


train was accelerated the draw-bar of the car came up against | 


the safety stops. A further test was made with another 
train, consisting of thirty-six cars, one caboose, and three 
“dead” engines. This was a regular through freight train 
with @ local freight attached, and the total weight was over 
1600 tons, It was hauled with ease through the tunnel, and 
calculation from the previous dynamometer records, and the 
—_ pull per ampére showed a draw-bar pull of over 
Vv, 5 


A test made on October 6th showed the highest record | 


of the engine up to this time, the train which it moved 
measuring over 1800ft. in length, and weighing about 1900 
tons. It consisted of a north-bound freight train of twenty- 
eight loaded cars and two locomotives coupled to a local 
freight of fifteen loaded cars and one locomotive, It was 
started from rest in the tunnel, but in starting not a sputter, 
spark, or slip of the wheel occurred, and the train moved 
With the same precision as if the circumstances had been 





has not yet been reached. The two additional machines 
ordered by the Baltimore and Ohio Railroad are nearing 
completion at the works of the General Electric Company, 
and when finished the passenger service through the tunnel 
will be undertaken by them. 

It has long been known in this country that for some entirely 
unexplained reason the coefficient of adhesion is greater in 
the United States—according to data supplied by American 
We 


have here @ case in point. The electric locomotive weighs 


| 96 American tons, or 192,000 Ib., and the tractive effort was 


60,000 1b.—that is to say, the coefficient of adhesion reached 
the hitherto unprecedented figure of 31:4 per cent., and 
this, be it observed, not in the open, but in a tunnel. 
The total weight moved was 3,800,000 lb. Therefore, the 
tractive effort amounted to ,4, part of the load, or 35:4 Ib. 
per ton. This took place on the up grade of 1 in 125°5. The 
resistance of gravity alone was equal to 17°75 lb., leaving a 
net pull of 17°65 lb. available for overcoming inertia and all 
other resistances. Truly this was a wonderful performance ; 
but perhaps the train was not started up hill. 








SOCIETY OF ENGINEERS. 


At a meetirg of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, the 
2ad Dacember, 1895, Mr. Wm. (Ga3orge Peirce, President, in the 
chair, a paper was read by Mr. William T. Sugg, on “‘ Ventilation 
and Warming.” 

The author first referred to the diversity of opinion amongst 
ientifi m the subject of ventilation and 








hitects and men u 
warming, not so much as regards principles, but practice. In many 
inst requir ts had to fit themselves to cut-and-dried 





systems which worked well in other places and under different | 
conditions, After referring to various failures and to the circum- 
stances that where electric lighting was adopted ventilation and | 
warming were largely neglected, the author described in detail the | 
method adopted at the present time forventilating and warming the | 
Houses of Parliament. The Debating Chamber, which is the most | 
important point, has about 165,000 cubic feet of air space when | 
empty, and the temperature has to be suitably maintained both day | 
and night when the House is in session, and an ample supply of | 
pure air has to be insured. To this end fresh air, previously | 
cleansed, warmed and moistened in an equalising chamber beneath | 


the floor, is supplied through a number of perforations distributed 
all over the area of the chamber. The floor is covered with a 
string-netted carpet, which does not obstruct the incoming air and 
does not retain dust. By this means fresh air is supplied in con- 
siderable volume, at an almost imperceptible velocity, and therefore 
without draught. 

The extraction of the vitiated air is effected by aspiration 
through a large number of concealed openings all over the ceiling 
of the House, so that it may be as regular and uniform as possible 
from every part of the chamber, The ingress of the fresh air is 
slightly assisted, so that there is never sufficient suction above the 
ceiling to encourage the entrance of air from the doors opening 
into the lobbies of the House, the air supply always entering 
through the proper channels, ‘[he aspirating power which draws 
off the vitiated air is produced first by a number of Argand gas 
burners which serve to light the House, and next by a shaft in the 
clock tower. The vitiated air which passes into the chamber 
above the ceiling of the House is drawn thence by aspiration into 
a flue which descends into the basement and is led tothe clock 
tower shaft, At the base of this shaft isa fire, which puts the 
column of air in motion and carries it up to the outlet, This 
shaft extracts the products of combustion and vitiated air from all 
the rooms, offices, and chambers of the House of Commons, 
Various modifications of this system, to suit different buildings 
and altered conditions, were described by the author and were 
illustrated by examples carried out by him in practice, which 
include churches, clubs, board-rooms, and billiard-rooms, 








LauncH oF H.M.S, Zepra.—In a late issue of this journal, 
when recording the work in hand at the Thames Ironworks, we 
noticed as under construction for her Majesty’s Government, in 
the shipyard, a new torpedo boat destroyer to be named the 
Zabra. This vessel was successfully launched on Tuesday last 
with all her machinery and boilers on board. She is sister ship 
to three others of the same type building at East Cewes by Mr. 
J. S. White. Her principal dimensions are:—Length between 
perpendiculars, 200ft.; breadth, 20ft.; and her displacement at 
her intended load draught of 6ft. will be about 303 tons, The 
vessel will be fitted by Mezsrs, Maudslay, Sons, and Field, of 
Lambeth, with two independent sets of four inverted cylinder 
triple expansion engines, which, at 380 revolutions per minute, 
are estimated to develope 4500 indicated horse-power, and to 
propel the ship at 27 kro‘s an honr. The boilers for this vessel, 
which are also being made by Messrs. Maudslay, are to be three 


| in number, and of the special water-tube type patented by Mr, 
| J. S. White, shipbuilder, of Cowes. They will have a total heating 
| surface of 11,250 square feet, and are design 


ed for a working 
pressure of 225lb, per square inch. Each boiler is fitted for the 
application of forced draught, the necessary air pressure being 
obtained by a single-breasted fan driven by an independent engine. 
The vessel was put into the water without ceremony, and is 
expected to be ready for her preliminary steam trials in about ten 
days. As we hope to be able to illustrate the engines and boilers 
of this vessel in an early issue, we defer any detailed description 
of either until they have been tried at sea, 
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PEACHE’S HIGH SPEED ENGINE. 


Ir is stated that at the present moment it is impossible to 
place an order for a high-speed engine with any maker of 
repute, their order books being full for months to come. The 
advent, then, of a new high-speed engine which has already 
proved that it is economical and trustworthy is a matter for 


congratulation. The engine in question has been invented 
and patented by Mr. J. C. Peache, whose long experience 
with Messrs. Willans and Robinson renders him a high 


authority on high-speed engines, and is made by Messrs, 
Davey, Paxman, and Co., of Colchester. who during the last 
eighteen months have carried out exhaustive trials before 
placing the engine in the market. Our illustrations show one 
of three sets which have been at work driving Mordey alter- 
nators at the Indian Exhibition, Earl’s Court, throughout 
the summer. In another impression we hops to illustrate 
the fine installation there carried out by Messrs. Davey, 
Paxman, and Co. and the Brush Electric Light Company. 
For the present we confine our attention to the engines. — 

Many years ago we showed in THe ENGINEER that if a 
successful high-speed steam 
eigine was to be made it 
must be single-acting, so 
that the pressure on the 
crank-pin would always be 
in one direction. Very 
shortly afterwards the first 
successful high-speed en- 
gine was made on the 
lines we indicated, and 
since then a multitude of 
patents have been taken 
out, all for single-acting 
engines, and all with de- 
vices for maintaining con- 
stant pressure in one direc- 
tion. This has been got 
either by giving much lead, 
or by the use of a separate 
piston and cylinder in 
which air is compressed. 
Mr. Peache uses & some- 
what different device; but 
the valve gear of high- 
speed engines presents diffi- 
culties of construction, and 
unless special precautions 
are taken it can prove 
very noisy and trouble- 
some. Mr. Peache dis- 
penses altogether with an 
excentric, in a way which 
we may now proceed to 
explain. 

By referring to page 549 
our readers will see that 
the engine at Earl’s Court 
consists of six tandem com- 
pound cylinders, driving a 
triple crank shaft; each 
pair of cylinders is wholly 
independent of the other, 
and the engine may be 
made with one, two, three, 
or more pairs of tandem 
cylinders, as desired. The 
crank shaft runs in a 
chamber holding oil and 
water as is usual for lubri- 
cation, and presents noth- 
ing new. No steam can 
find its way into this 
chamber, unless such as 
may leak past the lower 
stuffing-box. 

It will be seen from the 
section that the two cylin- 
ders are quite open to each 
other, and the space be- 
tween is kept full of boiler 
steam admitted through a 
small orifice not shown in 
the engraving. The steam 
serves to jacket both cylin- 
ders directly. It does no 
work in one sense, It 
tends always to force the 
pistons down by the amount 
due to the difference in area 





tion was 22 Ib. per horse per hour, a capital result for a non- 
condensing engine, and the brake horse-power was 88 per 
cent, of the indicated. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE OLDEST ENGINE DRIVER IN THE WORLD, 

Sir, —I notice it is reported in your paper that Wm. Craggs, 
who commenced on the Darlington and Stockton Railway in 1840, 
claimed to be the oldest engine driver in the world. We have a 
superanauated member in the Gateshead Branch of the Locomotive 
Steam E :ginemen and Firemen’s Friendly Society, who commenced 
four years before this date. hs 

Wa. Sith, 31, Sutton-street, Darham, commenced to drive on 
the Stanhope and Tyne Railway in‘1836. He was the first to 


drive an engine into Darham Station, and the first driver to use 
the Westinghouse brake ; he took a great interest in this brake, 
and was sent to various places on the system to give instruction in 
the use of it. 


Mr, Smith is 79 years of age, and enjoying the best 





of the two pistons, and as. 
one is much larger than 
the other, it will be seem 
that there is a constant 
pressure downwards on the 
crank shaft. This prevenis. 
knock, and is the equiva- 
lent of the air cylinder in 
Messrs. Willans and Robin- 
son’s engine. The valve 
gear is extremely simple. 











A bell-crank lever worked ' 
off the crank shaft actuates 

a piston valve; as there is 

always pressure on the top of the lower piston valve, 
there can be no knock in the valve gear. The dis- 
tribution is very simple, Steam is admitted above the 
high-pressure piston. 


low-pressure pistons. When the lower centre has been crossed, 
steam is passed from above the high-pressure below the low- 
pressure piston, and the engine then makes its upstroke. 
When the top centre has been reached, as in our section, the 
steam exhausts as shown, 

‘The crank shaft is put out of the centre line of the cylinder, 
as in the Westinghouse high-speed engine, in order to get a 
direct down thrust during the working stroke, and to secure 
& better action of the valve gear. 

At Earl’s Court two of the three engines have six cylinders, 
the third four cylinders only; the latter driving a 75 kilowatt 
Mordey altenator, developes 150-horse power at 355 revolu- 
tions. The other two run at 325 revolutions, and develope 
220-horse power on 100 kilowatt Mordey alternators. The 
cylinders are of the same dimensions in all the engines, 10in. 
+ 15in. x 10in, 

The only test of which we have particulars, was one carried 
cu’ at Colchester, when we understand the steam consump- 


PEACHE’8 HIGH SPEED ENGINE 


i The engine makes its down stroke | 
under the action of the steam above the high-pressure and | 





of heal:h. His eyesight, which was excellent, is stili very good, 
but his hearing is a little defective. He is a total abstainer, and 
never used tobacco, He is very active, and only a few days ago 
walked a distance of ten miles without feeling any the worse for it. 
His good eyesight and quick action have on several occasions been 
the means of saving life. He relates that he narrowly escaped 
running into a drayman with two horses who happened to be 
crossing the line at a level crossing. Fartanately he saw the 
danger, and promptly applying the brake pulled up within a few 
yards of the drayman and his horses, Oa another occasion he 
observed a lady slip between the carriage and the platform while 
the train was in motion; he immediately stopped the engine and 
averted what might have been a serious calamity. 

He says one very dark winter's night when steaming into 
Swalwell Station he saw what seemed to be a woman either jump 
or fallon to the railsahead of him, He pulled up quickly and gave 
the alarm. A search was made, when it was discovered that the 
object which had taken the leap was a white goat belonging to the 
station master. This caused a great deal of merriment, and the 
white goat was often the subject of a passing joke to Mr. Smith, 

December 3rd, E, Moopy. 


EARLY GREAT WESTERN ENGINES. 


peed to have special opportunities of knowing all about every 
ocomotive that worked in and about the Amiens-street terminus 
of the Dablin and oe Railway. There were, as I have said 
two tank engines, the Princess Alice and another whose name | 
forget. These engines had six wheels, and they had no brakes of 
any kind throughout 1851; whether they had them subsequently 
I cannot say. Oa the siding where they stood was kept a double 
skid like this — 

two curved blocksof = =_//} GN 
wood joinedbyabar, cuz Zl, 
and this was laid on 

the rail between the leading wheel and the driving wheel. The 
engine was stopped when doing any shunting by shutting off 
steam and reversing. These were the only locomotives I haya 
ever seen without brakes, 

I have many reminiscences and experiences of old locomotive 
work which might prove interesting. I jot down a few as they 
occur to me, 

Talking of Great Western engines reminds me of the Pearson 
tank engines with 9ft. wheels. Isaw one once run into Taunton 
station with three spokes together broken away from the rim, and 
— The driver told me they had been “like that for some 
weeks,” 

Ia the Exhibition in 1862 there was a pair of very large disc 
wheels fora locomotive. They were corrugated to stiffen them, 
They were of steel, and exhibited, I think, by the Bochum Com. 





pany, 

Tne Bary frame was quite different in all its details from the 
Stephenson's bar frame. To see it in perfection one must have 
seen the engines by Bary, Curtis, and Kennedy, put on the Great 
Southera and Western of Ireland about 1846 or 1847 on the Fur. 
ness line, 

Oa the Dablin and Kingstown Railway—the only Irish line 
laid to the 4ft. 8hin. gauge, and afterwards widened—in 1853 4, 
there was only one engine with a link motion, the Comet, a very 
pretty engine painted royal blue and with the royal arms on the 
sides, This engine took the Q1een and Prince Albert to and from 
Kingstown in 1853, the only occasion on which her Majasty visited 
Ireland. Oa the same line was a most admirable stop block at 
Westland-row terminus, being a sledge upon which the locomotive 
could run up,and then the sledge could slide along the rails with very 
heavy friction, 

In 1853 there was a terrrible accident at Siraffan, on the Great 
Southern and Western, A spscial train returning with a large 
party from Newbridge, where a ball had been given by the offizers 
quartered on the Curragh, was drawn by an old engine, the 
Japiter. The engine broke down near Straffan station, and the 
train was run into behind by the Cork up mail, and many persons 
killed, among others the fireman of the Japiter, who was under 
the engine at the time, taking down one side. After the accident 
there were no end of suggestions of means to prevent rear colli- 
sions in future. Oae correspondent of the Freeman's Journal, 
proposed that the rear van should be open at the back, and pro- 
vided with a windlass and a brake strap on the windlass, a cable 
and anchor. When the traia was to ba stopped the guard cast 
anchor, and checked the running out of the cable with the brake 


strap. SEXTUS 
Doacember 2nd. 





MILD STEEL BEAM SECTION STRUTS. 
S1n,—Kindly allow me to thank Mr, Eiward J, M. Davies for the 
information he s> kindly gave in your last issue and in reply to 
my letter of 18th ultimo, 


Upon revising my figures I find that my : = 80 was the result 


of a strange error in value of I. 
To take the same section as Mr. Davies, that is, A = 6°55, 
I = 5°22, and length 240in. with K = least radius of gyration ; 


then— 
l q 4 240 
k= V1 or 5°22 = 270, 
K 6°50 


Breaking weight per square inch, per Fidler, for .= 260 is 


10,4001, For / 9100 lb, Therefore for z = 270 B.W. 


= 9750 Ib. per square inch and safe load for the sect on con- 
sidered would be 
9750 x 6°55 4, 
2240 x 5 
To compare with Captain Clarke’s formule quoted by Mr, 
Davies, we have for the same section and using same co-efficient o 
safety of } Ciarke’s Empirical, 15'6 tons safe load; Clarke's 
Rational, 9°6 tons safe load ; Mr. Fidler, 5°7 tons safe load ; and 
Mr. Christie’s experiments quoted by Mr. Fidler in his ‘‘ Bridge 
C onstruction,” and by “‘ Anglin’s Design of Structures,” agrees very 
well with Mr, Fidler. 
I have not yet obtained the ‘Tr ” suggested by ‘ W.,” 
but I think ‘* Clarke’s Rational formula,” combined with a sliding 
factor of safety to further limit long lengths, a most useful one. 
I am indebted to Mr, Davies and ‘‘ W.” for their courtesy and to 
your kindness in inserting my inquiry. KENDRICK EDWARDs, 
157, Oas!ow-drive, Dannistoun, Glasgow, Dacember 4th, | 


ns = 5°7 tons, 








Sir,—The explanation of the little difficulty your correspondent, 
‘‘K, E.,” experiences appears to be in taking the radius of gyra- 
tioa about the wrong axis. If he will estimate it for that direction 
in which the H section is weakest against cross breaking, he will 
find the ratio of length to the least radius of gyration to be about 
210, instead of 80 to 1, which will, of course, make all the differ- 
ence, 

For the softer classes of steel used in bridge work, I do not 
consider it prudent to take the strength of long struts as superior 
to that of iron by more than 20 per cent, W. H. T. 

November 30th, 





THE INSTITUTION OF ELECTRICAL ENGINEERS, 


Sir,—A committee, of which we were invited to act as honorary 
secretaries, was recently formed of the members of the Institution, 
representative of all sections of the industry, to give effect to the 
views of a large number of members and associates on the subject 
of the forthcoming election of president 

It’ was considered that, in the interests of the Institution, the 
president should be a man pre-eminent in electrical science or 
electrical engineering, and that the presidency should not neces- 
sarily be a matter of rotation among the vice-presidents. 

Tae balloting list issued by the Council for 1896, which is now 
in the hands of the bers and Associates, indicates that the 
Council, in nominating Dr. John Hopkinson for election as presi- 
dent, share the same views, It is believed that, in abandoning 
an undesirable custom, the Council have acted in sympathy with 
the general wishes of members of all classes, and that the election 
of D:. Hopkinson will meet with the unanimous approval of the 
Institution, R, 8, Erskine \ Hon Sace 

A, A. C, Swinton r : 














GraPHIc CALCULATION OF STRESSES IN LARGE WHEELs,—In the 
report published last week of the paper upon the Earl’s Court and 
Ferris wheels, by Mr. F, Grover, two slight errors occurred. The 
maximum stress in the rim is given by the line Gy of the stress 
diagram, not by the line Og as stated, The last few words of the 
report should read, ‘Thus an initial stress of twice the load must 





Sir,—Mr. Stretton has been misinformed, He never himself 
could have seen the Princess Alice in 1851, In that year I hap- 


be given to each spoke,” 
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RAILWAY BRIDGE AT DIRSCHAU 











ALERT ML 
LAE TELE 
























——— Boe 
——— = ; 
i THF 


NEW RAILWAY BRIDGE OVER THE WEICHSEL 
AT DIRSCHAU. 


Tue widening of railway, and, though less frequently, of 


ordinary road bridges, has been a very common occurrence | 


of late years. It usually assumes the form of an actual 
addition either on one or both sides of the axis of the bridge, 
as far as circumstances may require. Occasionally the 
widening of a bridge becomes a and it becomes 
necessary to pull it down and build another in its place. 
When the structure is old and worn out this is no doubt the 
best course to adopt, but when it is young, strong, and has 
the only defect of being too narrow, the demolition process 
becomes of a very costly character. One way of overcoming 
this difficulty is to build a new bridge alongside the other, 
but not in contact with it, except at the abutments, which 
are to be made continuous, and will thus afford spacious 
accommodation for the approaches. Of this method, which 
possesses some claim to novelty, there are two examples in 
Prussia. One has been successfully carried out over the 
river Nogat at Marienbourg, about five years ago, and the 
other more recently, over the river Weichsel at Dirschau. 
To the latter of these we propose in the following article to 
call attention, and for our information and the accompanying 
illustrations we are indebted to our contemporary, Le Génie 
Civil. While on the one hand it was desirable to locate the 
new bridge as closely as possible to the older one, it was not, 
on the other, advisable to place it into too intimate 
proximity. Had it been too remote it would not have suited 
the configuration of the bed of the river, and, in addition, 
would have necessitated many and expensive alterations in 
the station buildings and accessories, and introduced some 
very objectionable sharp curves in the approaches leading to 
the new bridge. Again, it could not erected within a 
certain distance of its predecessor on account of the defen- 
sive works thrown up round the piers to protect them 
against the violence of floods and the shock of floating ice. 
These impediments could no doubt have been removed, but 
the operation, irrespectively of the expense, would have 
seriously interfered and retarded the progress of the new 
structure. But there was another reason more important 
than any which forbade too close a rapprochement of the 
bridges, and that was the fear that the removal of the 
defensive works would have jeopardised the security of the 
first bridge. It was, therefore, for this reason that the 
intermediate space was fixed at 130ft. 

A general eg of the two bridges side by side, together with 
the approaches, is represented in Fig. 1, in which the old 
structure is lettered A and the new B. The former has been 
converted into a road bridge, so that the whole of the railway 
traffic passes over the latter. Both structures have the same 
number of piers, and consequently six spans each, of a 
uniform length of 425ft. 8in. While retaining the general 
features of the old bridge, the width of the piers, as will be 
seen in Fig. 1, has been considerably reduced, their respective 
dimensions being 32ft. and 19ft. 10in. respectively. Access to 
both structures is gained through massive castellated arch- 
ways of Gothic architecture, which are greatly affected by the 
Germans in all designs of a similar character. In the 

resent instance, this prevailing is well represented in 
igs. 2.and 3, the former of which shows an elevation in 


pempestive of the whole six spans, and the latter an end 
elevation of the archways, and a portion of the main girders 
of the new bridge, The manner in which the old and new 
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| abutment piers are joined by a cross retaining wall is given | 
| in elevation in Fig. 4, and Fig. 5is a vertical cross section | 


| of Fig. 4 is shown in Fig. 6, and Fig. 7 is a transverse 


section of the junction wall through the line c d in Fig. 6. 
A section of the archway to an enlarged scale is shown in 


is represented in Fig. 9, which reminds us of the lenticular 
ash, although the two are by no means identical. 


near the ends, and the upper and lower booms do not meet, 
but are separated by strong vertical members having a total 
depth of 14ft. In the Saltash girder the two curved booms 
meet, after the manner of the ordinary bowstring girders. 
Again, the two spans of the Albert Bridge are each 455ft., 
as against 425ft. for the Dirschau girders, and the bracing 
is also different, The bracing of the English girders consists 
of vertical uprights with diagonal members between every 
pair of them, forming, in fact, panel lengths 39ft. 3in. 
between the uprights. In the example in Fig. 9, the bracing, 
which is double, is wholly diagonal, with one intersection 
midway between the booms or flanges, thus giving two 
systems of triangulation. The depth at the centre of the 
main girders of both structures is nearly the same, 
that is, 55ft. A reference to Fig. 1 will indicate that 
the bed of the river or channel, properly so called, is re- 
stricted to a width which extends from the east abutment, 
which is on the Dirschau station side of the stream, to a 
short way beyond the pier marked c. The remainder of 
foreshore spanned by the bridge is above the mean level of 
the water. In the year 1888 soundings and borings were com- 
menced on the site of the future piers, and a solidsubstratum, 
composed of fairly fine-grained sand mixed with clay, was 
found to be well adapted for the foundations. 

Foundation of the piers.—Dividing the piers into three 
classes, namely, those constituting the abutments, those in 
the bed of the river, and those outside the limits of the 
channel, the first two are founded upon solid concrete, and 
the third upon cylindrical wells of masonry, & type of founda- 
tion very much employed in India, if brick be substituted for 
stone. Each of the piers in the bed of the stream has its 
foundation of concrete protected by a complete ring fence of 
142 piles, which are 13in, square, driven to a depth of 17ft., 
and cut off at a height of 1ft. above the level of the concrete, 
the depth or thickness of which varies from 9ft, to 15ft. in 
the abutments to 12ft. in the river piers. The wells for the 
foundations of the piers, 4, 5, and 6 in Fig. 1, have an exter- 
nal diameter at the bottom of 34ft., and in the upper part of 
33ft., as shown in Fig. 11, and a thickness of 3ft. 9in. The 
lower ring of the wells is sunk to an average depth of 11ft. 
An external ring of iron, composed of one vertical wrought plate 
Sin. in height, one horizontal plate 10in. broad, and an angle 
iron Gin. by 4}in. by jin. encircles the well. At this point 
the casing of stonework commences, varying in thickness 
from 10in. where it joins the iron ring to 3ft. 9in. higher up, 
as shown in Figs. 10, 11, and 12. The stone casing has a 
batter of +., and it was not considered necessary to 
strengthen it by hooping, as the sandy character of the 
ground removed all fear of the work —— or splitting. 
Each of wells was connected together by a relievin 
arch 2ft, Gin. in thickness—Figs. 10 and 11. A working lo 
of 44 tons per square foot was allowed for in the foundations 
of the eastern abutment, 4 tons for those of piers 4, 5, and 6, 





Fig. 8. A general elevation of one span of the main girder | 
| Fig. 16 is a cross section through Fig. 15. 


| taken through the crown of the archway in Fig. 4. A plan | 


form adopted by Brunel in the Royal Albert Bridge at Salt- | 
In the | 


German bridge the curve of the booms is very slight, except 
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and 3} tons for the other piers. A transverse section of 
Fig. 10 is shown in Fig. 12, a half plan above and below the 
casing of stonework in Fig. 13, and a half plan below and at 
the level of parapets in Fig. 14. The plan of piers 2 and 3 
that are situated in the channel of the river is that of a 
rectangle terminated at both ends by cutwaters. In Fig. 15 
is shown a half longitudinal section and a half elevation, and 
At the base, the 
width of the bed of concrete is 34ft., of the masonry above it 
27in., and at the top 23ft. 6in., with a batter of ;';. It will 
be seen in the Figs. 15 and 16 that at road level there isa 
gallery which passes round the ends of the piers and is 
carried upon small cantilevers or corbels projecting from 
the face of the piers. A pair of side walls strengthened by 
buttresses are built on each of the piers, and an arch with a 
radius of 19ft. ties the two buttresses together and span the 
roadway below. 

Restoration and strengthening of banks.—In order to remedy 
the unevenness of the ground caused by the great difference 
of level at the different points of the site of the bridge, and 
also to reduce the risk of accidents and injury which might 
accrue from masses of ice, it was decided to restore and 
strengthen the existing dams and training banks for a dis- 
tance of half a mile on the up-stream side of the river, and 
of a mile and three-quarters on the down-stream side. The 
general configuration of the ground before the construction 
of the new bridge is represented in Fig. 1. It is near the 
actual river channel, at a distance of about one-third of the 
third span near pier 3, that the level of the ground is 
highest. At the other end of the bridge, in front of the west 
abutment, it is the lowest. There are also numerous depres- 
sions and deep pits here, filled with water, which run the 
whole length of the bank. It results from this disposition 
of land and water that, during times of high water or of 
floods, ® very powerful and rapid current sets in against the 
bank, which, if not prevented, might be attended with dan- 
gerous consequences. Before, therefore, commencing the 
building of the new bridge, the whole of this area was 
brought, by excavating and filling, to a fairly uniform level. 
As a further precaution, smaller banks were raised at inter- 
vals at right angles to the main bank, with their tops at the 
same level as that of the highest part of the adjacent ground. 

Superstructure of the bridge: General design.—When 
describing Fig. 9 the principal features of the main girders 
were pointed out, but it was not stated that the duplicate 
bars of the web were united along the centre of the girder 
by an intermediate horizontal girder, which is one of the 
peculiarities of the structure. From the lower boom, to 
which they are attached, the vertical members support the 
cross girders, which are of the ordinary built-up section of 
plates and angle irons uniting the flanges and web. Upon 
the cross girders are laid longitudinal iron bearers, to which 
the rails are securely bolted, and a flooring of wrought iron 
completes the superstructure, in which timber plays no part 
whatever. With the exception of the end panels, which 
measure 16ft. Gin. in length, the others have a uniform 
distance apart of 23ft. The main girders are counterbraced 
to withstand the pressure of the wind both above and below. 
The lower system of counterbracing consists of a double 
series of parallel girders connected by a diagonal bracing in 
the form of a cross of St. Andrew, the whole braced frame- 
work being further strengthened by strong longitudinal 
girders or stringers running the whole length of the spn. 
In Fig. 17 is shown the manner in which the upper counter- 
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bracing for wind pressure is arranged, and also the cross | A section of the trough sleeper is shown in Fig. 2). It is| perature. 
bracing between theend pillars of each pair of main girders over | 3}in. deep, 1ft. in width at the base, and 4}in. wide at top. 


their pivot bearings on the 
piers. A part of the end 
of the main girders, and 
the mode of connecting 
one to the other, is repre- 
sented in Fig. 18. 

The flanges of the main 
girders.—A diagram cross 
section of the upper and 
lower flanges of the main 
girders is given in Fig. 19. 
They are composed of 
vertical and horizontal iron 
plates connected together 
by angle irons. Instead of 
using a couple of plates 
half aninch in thickness, 
one of double that thick- 
ness is employed, a substi- 
tution which diminishes 
both the amount of the 
boring of the plates and 
that of the riveting. In 
the lower flange the vertical 
gusset plates arelengthened 
below, so as to allow of the 
attachment of the cross 
girders to them. 

Bearings of main girders. 
—The method adopted for 
providing for the effects of 
the expansion and contrac- 
tion of the principal girders 
is of & very complicated 
and elaborate character, 
and allows for changes of 
temperature influencing 
the movements or supposed 
motion of the girders in 
both a longitudinal as well 
as ine transverse or lateral 
direction. There are no 
less than four different 
dispositions of bearings 
employed in order to suit 
the exigencies of each 
particular case. In the 
first the girder is supposed 
to be fixed, in the second 
rollers are used which allow 
of a lateral motion, in the 
third by the same means 
a longitudinal motion is 
allowed for, and in the 
fourth the rollers are so 
arranged as to permit of 
motion in both of these 
directions. Details of these 
bearings are shown in the 
elevations, plans, and sec- 
tions in Fig. 20, 
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Fig. 2—THE NEW WEISCHEL BRIDGE AND THE O.D BRIDGE 
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Fig. 3—VIEW OF ASUTMENT ARCHES AND APP&CACHKES 





moor 


The extreme range of temperature allowed fo 
was 70 deg.; the expansion of iron was taken equal to 


0:0000118, and the span 

is equal to 425ft., so unat 

the expansion is readily 

obtained from the calcula- 

tion 

E = 70 x 425 x 0:0000118 
= 4Hin, 

In Fig. 22 the whole 
arrangement is shown. 
The inner edge of the top 
of the rail is shown by 
the line abcd, which is 
broken at bandc. At the 
point b the rail is bent, and 
caused to deviate outwards 
from the straight track. 
Between the points c and d 
the next rail is bevelled 
and planed smooth and 
polished. If the value 
of the tangent of the angle 
i, b, d be put at x, the 
expansion of the rail 
between b and c is at the 
point c, when the heat is a 
maximum equal to 
2x  - 16 mm. = in. 

50 
For moderate temperatures, 
altering the value of the 


fraction to sak we obtain 


the expansion equal nearly 
half an inch, and for ex- 
treme cold equal to jin. 
The actual distance allowed 
for the play of the rails 
varies for extreme heats 
from ,',in. to fin., and the 
whole system rests upon & 
foundation of iron plates 
15ft. in length by 1ft. 2in. 
wide. One end is fixed to 
the last cross girder of one 
span, and the other is free 
to move freely on the first 
cross girder of the next 
span over a space of + 4in. 
Before deciding finally 
upon the nature of the 
materials to be used, it was 
at first proposed to employ 
cast iron for the whole of 
the superstructure, but 
ultimately the adoption of 
that material was restricted 
to the foundations and 
* infrastructure. All the 
girders carrying the plat- 
form of the bridge are 


Construction of the realway and flooring.—Cast iron | To keep the track in proper condition measures have been | of cast iron, and also the large diagonal bars in the end 
trough sleepers carry the rails, which are bolted to them. | taken to secure it from the effects due to changes of tem- | panels, measuring 24in."by lin. in thickness, For smaller 
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THE GERMANIA ROWING CLUB STEAM LAUNCH 


MESSRS, G. F. G. DES VIGNES AND CO., TEDDINGTON, ENGINEERS 

















members, uprights, and diagonals, wrought steel was selected, 
and the preference was given to Martin steel. The ordinary 
thickness of the plates, bars, and other sections of metal 
varied from gin. to gin., and the maximum reached lin. 
Rivets of different diameters were used from {in., Zin., Zin., 
and lin. The greatest thickness of plates riveted up by 
rivets lin. in diameter was 3}in., which is nothing unusual, 








THE STEAM LAUNCH GERMANIA. 


We illustrate by the accompanying engravings the steam 
steel Jaunch Germania mentioned by us some months 
ago. Fig. 1 is from a photograph of the launch, built for 
the Germania Rowing Club at Hamburg, by Messrs. Des 
Vignes and Co., Orleans Boat Yard, Teddington. Sheis built 
to fulfil special conditions in regard to speed and draught of 
water, and is used for coaching and umpiring boat races on 
the Alster. The hull and frame are built entirely of mild 
steel, with teak fittings and seats. The dimensions are 35ft. 
length over all, 5ft. 5in. breadth, and 2ft. 5in. depth ; draught, 
lft. Tin. 

The engine is of high speed single-cylinder type, 5in. 
diameter by 5in. stroke; all the working parts being made of 








| the poat steams at nine miles an hour. The working parts o/ 

| the engine have abnormally large surface, and are provided 
with means of lubrication, such as would be used on torpedc 
and other high-class boats. 








THE BARMEN ELECTRIC TRAMWAY. 


| Ar Barmen, in Westphalia, a short suburban railway, 
| combining the two features of rack and pinion traction and 
electric motorg, has lately been completed by Messrs. Siemenr 
and Halske. The line, starting from a station on a viaduct, 
connects the centre of the town with the ornamental and 
pleasure grounds on the hillside, about a mile distant and 
550ft. above the Wuppe River, which divides Barmen from 
the adjoining town Elberfeld. The line, of one metre gauge, 
is double throughout, and follows the surface of the ground, 
the average gradient being about 1 in 10, and the extremes 
1 in 5:4 and 1 in 12-17, apart from a short level length at the 
upper terminus. The rails are laid on steel cross sleepers 
one metre apart, which also carry the centre rack. The latter 
is of the Riggenbach form, with teeth of 75 mm. pitch, and 
90 mm. breadth of face. The passenger carriages having a 
seating capacity of twenty-eight passengers, besides standing 
room for six or eight more, are carried on two axles, each 
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DES VIGNES SECTIONAL 


phosphor bronze and steel. The propeller is an increasing 
pitch, three-bladed, of Bull’s metal. The boiler is locomotive 
type, built of steel, with Lowmoor fire-box, and carries a 
pressure of 140 1b. The guaranteed speed was 2000 metres 
in 64 min., and this has been considerably exceeded, as, during 
her trials on the Alster, she steamed at the rate of 2000 metres 
in 5 min. 12 sec. 

This boat i3 oneof several that have been designed by Mr. Des 
Vignes for coaching rowing clubs both in England and abroad, 
and is the 281st built under his management. At the Yacht- 
ing Exhibition early this year a small launch was, as men- 
tioned at the time, exhibited by Messrs. Des Vignes and Co., 
fitted with Des Vignes’ water-tube boiler. This boiler we now 
illustrate. It is extremely simple in construction, every part 
being easily accessible and interchangeable. It is a very 
rapid generator and keeps its water level with great steadi- 
ness, its arrangement of tubes and heads avoiding the 
difficulties that often occur in this respect with water-tube 
boilers. In the launch referred to, the Oona, the pump 
works at a slow speed, the control over the water level being 
made by —— the overflow of the pump. The water is 
passed into the boiler at a temperature of 212 deg., by means 
of an exhaust feed heater. The boiler is made in sections 
and with straight tubes. A boiler of four, six, or more 
sections may be equally made up for larger powers simply by 
adding sections, The tubes are easily accessible, and the 
boiler has the merit of being very light. That in the Oona 
weighs only 5 cwt., and is capable of furnishing steam for 
20 indicated horse-power. It cccupies a very short length of 
boat, and its necessary height in boats of larger size than 
that exhibited is small. The boat has‘a balanced rudder, which 
can be worked from any position by line laid round the gun- 
wale, and the boiler, engine, and boat can be easily handled 
by one boy. We understand that Messrs. Des Vignes and 
Co. are building a boat for Messrs. Siemens Brothers entirely 
of Bull’s metal, with a compound surface condensing engine 
and Des Vignes’ system of working with air, circulating, and 
feed pumps at reduced speed. There are several novelties 
about the boat and engines of which we may give particulars 
hereafter, 

The Oona is a mahogany boat, carvel built, copper fastened, 
upright bow, square stern, balanced rudder, frames American 
elm, and stem and stern post English oak, Her length, 25ft. ; 
beam, 5ft. Sin. ; depth, 2ft. 10in.; draught of water,20'n. She 
has a deck at bow and stern. The boiler contains 200 tubes, 
14in. in length, and gin. diameter outside, and 18 B.W.G. in 
thickness. The heating surface is 37ft. ; fire-grate area, 1-60; 
weight, 5ewt. The cylinder is 3}in, diameter, stroke 3in., 


WATER-TUBE BOILER 


with a pinion gearing into the rack, and driven by an inde- 
pendent electro-motor of about 60-horse power, taking the 
current from an overhead line of copper by a trolley contact. 
The arrangements for safety are of a very elaborate character, 
as besides the ordinary hand-lever brake on the end axle, an 
independent one is placed below the car, which comes into 
operation when a fixed maximum speed is exceeded, and a 
third, provided against accidents for the failure of the driving 
pinions, drops on the rails a series of iron slippers, which 
wedge the wheels and prevent their rotation in the event of 
both pinions breaking at the same time. Under ordinary 
conditions, however, these appliancce are but little used, as 
& more perfect method is adopted, namely, the reversal of 
the motors, which on the down-hill journey are converted 
into generators, and are regulated to produce a current of 
the same tension as that from the power station, an arrange- 
ment which not only admits of the speed being properly 
controlled without touching the tires with the brakes, but 
also converts about 65 per cent. of the mechanical work of 
the descending line into currents for the other side of the 
line. The power station, which is placed in the arches 
below the lower terminus, contains two compound con- 
densing engines, each developing 200 to 250-horse power at 
165 revolutions, and driving a dynamo coupled to the same 
shaft. The tension of the primary current is 500 volts. 
Steam is supplied at 150 1b. pressure by two water-tube 
boilers of 181:7 square metres heating surface, with a then 
similar one in reserve. The same station provides the current 
for two ordinary street lines of railway, as well as supplying 
power for. manufacturing purposes. 








PUMPING ENGINES. — LEICESTER WATER- 
WORKS. 

In our last impression we described at some length, and 
illustrated the pumping machinery put down at Leicester by 
Mr. Everard. We now publish as a supplement sections of 
the engines, which are self-explanatory. 








Kina's CoLLeGE ENGINEERING SociETty.—A general meeting of 
the Society was held on Friday, November 22nd, Professor Capper 
in the chair. Mr, Mowat re 0 pepe entitled ‘‘ Thomas Telford 
and His Work.” Commencing with Telford’s birth and boyhood, 
the author rapidly on to his appointment of surveyor for the 
County of Salop, which resulted in the construction of the Buildwas 
etd many other notable bridges. Mr. Telford’s connection with the 
Ellesmere C. Company and the erection of the Chirk and Pont 
Cysylltu ne was succeeded by an account of his great work 
in Scotland as engineer to the Government in the construction of 





the engine works quietly at 800 revolutions a minute, and 


roads, bridges, canals, and docks; 





A WATER BOX FURNACE GRATE. 


THE accompanying illustration represents a new form of 
grate for boiler fires, invented by Mr. F. Graf, of the 
Technical High School at Aachen, as applied to a water-tube 
boiler. The grate bars are replaced by a shallow rectangular 
box of iron or steel plate, traversed by numerous conical 
tubes forming layers for the admission of air, which is kept 
cool by & rapid circulation of water from a cistern over head, 











GRAF’S WATER BOX FURNACE GRATE 


the cold water entering by a pipe at the back, and returning 
by others in front to the top of the cistern, where the heat 
removed is saved by utilising it as feed-water. It has been 
found in practice that no obstruction arises from mixed or 
calcareous incrustation, a result due to the rapid circulation, 
which prevents solid matters in suspension from depositing. 
Inferior and dirty fuel may be burnt successfully on this 
grate, as the metal surface being covered, the adhesion of 
slag and clinker is prevented. The grate was first applied to 





GRATE 


CONSTRUCTION OF WATER BOX 


a boiler at the school, where it was subjected to a series of 
experiments by Prof. Pinzger, with the result that it has 
been resolved to substitute it for the ordinary fire bars in 
the other boiler of the establishment. Messrs. Walther 
and Co., of Kalk, have undertaken the manufacture for 
Germany. 








Royal InsTITUTION. —A general monthly meeting of the 
members of the Royal Institution was held on the 2ad inst., Sir 
James Crichton-Browne presiding. The following were elected 
members :—Messrs C, H. Borners, J.P., J. M. Bruce, M.D., F. 
Chambers, A. M. Chance, J.P., A. E. Fletcher, F, Fox, J.P.. H. 
Seymonr, K. T. Stewart, M.D., G. H. Strutt, F. Tendron, F.G S., 
W. H. Warner, M. Webb, J.P., and Mrs. S. H. Phillips. 


NAVIGATION OF THE THAMES.—An important announcement was 
made on Tuesday, when the Commissioners appointed by the 
Board of Trade meet to resume their inquiry into the navigation 
of the lower Thames. Some time ago the Thames Conservancy 
Board prepared a scheme with a view to make more adequate 
provision for steamers of the greatest draught. They recommend 
the formation of a ch 1 which bet London Bridge and the 
Thames Tunnel should have a minimum width of 200ft. and a 
winimum depth of 18ft. ; between the Thames Tunnel and Buall’s 
Point, at the entrance to the Albert Dock, a minimum width of 
300ft. and a minimum depth of 18ft.; between Bull’s Point and 
Crayford Ness, near Gravesend, a minimum width of 500ft. and a 
minimum depth of 22ft.; and between Crayford Ness and Yantlet, 
at the mouth of the river. a minimum width of 600ft. and a 
minimum depth of 24ft, The representatives of the Peninsular 
and Oriental and other companies owning large vessels insisted 
that such a channel would not be deep enough fer safety. However, 
the short sea traders and others whose interests contre near London 
Bridge, asserted, through their representative, Mr. Cattarns, that 
any scheme of deep dredging which would be necessary to produce 
such a channel would injure the banks of the river, the adjacent 
property, and the tiers moored in the river for the loading and un- 
loading of vessels, This is one of the essential questions which 
the Commissioners have to try. They were met by the difficulty 
that the only existing official information which could assist them 
as to actual depths dated back to the year 1883, when the sound- 
ings obtained by a partial survey were published in an Admiralty 
chart, The jurisdiction of the Commissioners was confined to the 
river between the Nore and Graverend, but, with the assistance of 
the Admiralty and the Thames Conservators, a complete survey 
of the river from the Nore to the London Docks has now been 
carried out by Commander Pirie, of her Majesty’s ship Triton, 
Captain Jarrad, and the staff of the Thames Conservancy, work- 
ing under the direction of Mr. Moore, the chief engineer to the 
Board, These operations have shown that the vavigable channels 
of the Thames are quite 2ft. deeper than they have been supposed 
to be by those who have favoured a scheme of deep dredging. 
The Times says the survey generally makes it clear that, since the 
date of the last chart there has been a material improvement going 
on in the condition of the river. The Commissioners are Mr. J. 
Wolfe Barry, C.B., Admiral Sir George Nares, and Mr, George 
Fosbery Lyster ; and their secretary, Mr. R. W. Peregrine Birch, 
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RAILWAY MATTERS. 


Tur Kélnische Zeitung publishes a despatch from 
Constantinople stating that a new section of the Anatolian Rail- 
way from Afium Karahissar to Akshebr was opened on Tuesday 
morning. The section is about sixty miles long, with five stations, 


A RaILway with wooden rails 32ft. long, Sin. wide, and 
6in, deep, secured by 18in. wooden pins to wooden splicing pieces, 
4ft, long, placed under the joints,is, Hngineering News says, being 
built by the Avon Park Transportation Company, from Avon Park, 
Fla., to Haines City, on the Scuth Florida division of the Plant 
railway system, a distance of 38 miles. 

Tue miniature railway in Derbyshire, laid out by Mr. A. 
Percival Heywood in his own grounds at Daffield, worked by steam 
locomotives, and provided with rolling stock for passengers and 
goods, the line being partly on level and partly on trestles, is the 
subject of an interesting description by Mr. H. F. Piper, in the 
Windsor Magazine Christmas number. 


An account of the New York Central Railway, and of 
its record long-distance run from New York to East Buffalo, is 
published in Leslie’s Weekly illustrated paper of the 3rd October, 
with which is published a pair of remarkably good lithographs, 
the one showing the De Witt Clinton of 1831 locomotive and first 
passenger train on the New York Central, and the record-making 
locomotive No. 999. The other lithograph is a fine sepia view 
of the Washington Bridge over the Harlem River, and carrying 
the New York Central and Hudson River Railway. 


Tue New York, New Haven, and Hartford Railroad 
Company is about to make a change of considerable interest in its 
recently leased lines in Rhode Island and Massachusetts. On both 
the Old Colony system and the Providence and Worcester Road 
trains have been run ‘left-handed ;” that is, keeping to the left 
line of rails. It is stated that the first Old Colony road was 
operated right-handed until 1854, but the main lines from Provi- 
dence and Worcester have always kept to the left. The change 
will involve a re-arrangement of signalling semaphores, bridge 
guards, cross overs and yard tracks, but it is expected to be com- 
pleted before the lst of December. 


Accoxpine to the annual report of Captain D. F. 
Fiebiger, first assistant engineer commissioner in charge of the 
surface department of the Government of the District of Columbia, 
two front and four forms of wheel-guard fenders have been ap- 
proved as suitable for use, and most of the cars in the city are now 
equipped with them. Since the fenders have been attached to the 
cars, according to the report, ‘‘three children have been picked up 
without injary by the front fender ; in one case the car was running 
at the rate of twelve miles an hour. No person has yet been picked 
up by the wheel guard, but I have been informed by the officers of 
three companies that they have picked up several dogs without 
injuring them at all; in one case the was estimated at over 
fifteen miles an hour.” 


In consequence of the resolution passed at the con- 
ference held on the 28th ult.—under the presidency of Sir A. Rollit, 
M.P.—the secretary, Mr. Wallis-Davies, has sent a circular to all 
the county councils of Eogland and Wales and the representative 
bodies in Scotland inviting them to nominate delegates farther to 
consider the promotion of legislation on light railways and their 
mods of construction. In the meantime a scheme has been formu- 
lated by which all local authorities should combine in their respec- 
tive districts in the course of this month to discuss the matter and 
pass resolutions thereon, to be submitted to the central committee 
in London, which it is proposed shall begin its sittings in the early 

rt of January, report toa conference in February, and finally 
i its conclusions before the Government. 


Wartttne to the Times on light railways, a correspondent 
says:—‘‘ As the attitude of agriculturists in reference to any 
proposed scheme for the establishment of light railways is at least 
entitled to consideration, I quote the resolutions passed by the 
council of the Central and Associated Chambers of Agriculture in 
February and April last, as follows:—‘That in the opinion of 
this council, the provision of light railways would in certain 
districts be advantageous to agriculturists, provided that no addi- 
tional burden be thrown upon ratepayers by their construc- 
tion, and that protection be given against unreasonable or unfair 
charges and conditions being made for the conveyance of agricul- 
tural produce upon them.’ ‘That, so long as light railways are 
constructed and maintained by Imperial subvention in Scotland 
and Ireland, no Bill for the construction of light railways in Eng- 
land will be satisfactory which does not provide for like assistance 
from the Treasury.’” 


Waritine upon the shocking tramway accident which 
happened in Cleveland, Ohio, when a trolley car fell through an 
open drawbridge on the Central-viaduct, was crushed on a bunch 
of piles 120ft. below, and fifteen people, including the conductor, 
lost their lives—the Railroad Gazette says:—From the accounts 
that have reached us it appears that a contrivance had been in use 
which interrupted the current on the opening of the drawbridge, 
but that this had been given up and a derailing switch substituted, 
But we are not certain that the cut-off had been abandoned, for in 
what purports to be the motorman’s story before the coroner, he 
says that as he passed the cut-offs his lights did not go out, and 
therefore he supposed all was right. The motorman did not see 
the red lights on the bridge gates ; the night was thick with mist 
and drizzling rain. The story is that the conductor went ahead, 
set the switch right for the continuous track, and signalled the car 
ahead, If that is trae it would seem that the accident was, like so 
many of those occurring on roads operated by steam, in part due 
to the failure of the human agent, and in part to the failure of 
what ought to be adequate mechanical safeguards. It would seem 
that the device which had been used, by which the circuit was 
broken by the opening of the drawbridge, would have been per- 
fectly safe while it worked, as it would have been mechanically 
impossible for the car to proceed, except by its own momentum, or 
by the effect of adown grade. Farther, there is no question that 
the derailing switch should have been so interlocked with the draw 
that the conductor could not turn it while the draw was open. 


In a Board of Trade Report on the railway accident 
at East Croydon last August, it is suggested that the probable 
explanation is that brake van No, 32—which was the lightest 
vehicle in the train, as it weighed only 6 tons 17-20, being 
between two heavy vehicles—one 12} tons in weight and the other 
13 tons—jumped off the rails, partly, at any rate, owing to the 
oscillation set up by the state of repel pe go way, the loose 
chair fastenings and the lower inner of the curve at the point 
in question showing that sufficient attention had not been paid to 
details. The slipping of the two rear portions of the train is 
attributed to the probable stretching of the detaching cords in 
each instance, when the van in front of the Worthing brake van 
left the line, this stretching being sufficient to release the 
couplings. It would be better to allow a little more ‘‘slack” 
in the cord in future, as it is not generally desirable that 
the stretching of the couplings should strain the cord. Col. 
Addison, wto reports, conclades:—‘* As soon as the Worthing 
and East ( rinstead carriages were slipped, the Westinghouse 
brakes were automatically applied, the rd not having closed 
the tap outside his van as he does before he slips in the ordinary 
way. If any further proof of the immense value of automatic 
brakes be necessary in the present day, the results of this 
accident should, I think, satisfy every one. Two portions of the 
train, consisting respectively of five aud four vehicles, ran 
separated, and close behind one another, for 150 yards off the 
rails, and came to a standstill with comparatively little injury to 
passengers or rolling stock,” 


NOTES AND MEMORANDA, 


Tue total rainfall during August last at West Molesey 
was 2°50in., and at Surbiton 3°75in, 


Tue relative proportions of the London water supplies 
from the various sources were in August as follows:—l'rom the 
Thames, 58°60 per cent.; from the Lee, 21°33 per cent.; from 
springs and wells, 20°07 per cent. 


Accorpine to returns received by the Iron Age, pig 
iron production on November Ist had reached the enormous total 
of 217,306 gross tons weekly. October production is estimated at 
915,346 tons, as contrasted with 763,354 tons in July, 


Tux total number of supplies furnished by the London 
water companies during the month was 819,285, representing an 
increase of 1227 supplies on the previous month. The total supply 
divided by the number of supplies shows a daily average of 256 
gallons for each such supply. 


Tue rainfall of October was an excess, the quantity 
measured at Oxford being 2°85in. compared with 2°56in,—the 
average for twenty-five years—showing an excess of 0°29in, The 
rain was fairly well distributed throughout the month, though 
more fell in the first ten days than later on, There were fifteen 
days on which no rain fell. 


THE average daily supply delivered from the Thames 
to London during the month was 122,834,133 gallons; from the 
Lee, 44,709,481 gallons; from springs and wells, 42,080,156 
gallons ; from ponds at Hampstead and Highgate, 12,575 gallons. 
The last is used for non-domestic purposes only. The daily total 
was, therefore, 209,636,295 —— for a population estimated at 
5,528,013, representing a daily consumption per head of 37°95 
gallons for all purposes, 


Artarecent meeting of the Physical Society Mr. R. Apple- 
ard read a note on “The Action of Sulphur Vapour on Copper.” 
hen a copper wire is exposed for some time to the action of sulphur 
vapour it becomes entirely converted into sulphide of copper, and 
itis found that there is a fine axial hole rnnning down the rod of 
sulphide formed. Rods of copper of square section cut from a 
block of copper after exposure to the action of sulphur vapour also 
exhibited the axial hole, the rod of sulphide formed being of cir- 
cular cross-section. In every case the diameter of the of sul- 
hide formed is about twice that of the original rod of copper, 
elta metal was found to be unacted upon by the sulphur vapour, 


THE existing canal between Brussels and Willebroek, 
a distance of 28 kiloms., is connected at the latter place with the 
Scheldt by the stream of the Rupel, which in its turn is formed by 
the confluence of the Senne, the Dyle, and other rivers. The 
present depth is only three metres and a quarter, affording 
draught for vessels of 300 tors. It has existed for 200 years, but 
is no longer adapted to the requirements of an of of steam. The 
locks, which number four, are now to be reduced to three, so con- 
structed that their base can be carried to a depth of six metres, 
affording draught for the largest steamers. A new port is to be 
constructed between the city and Laeken, at a cost of 11,000,000f, 
At the end of ninety years the canal will become the property 
of the State. The 7imes—Brussels—correspondent says the pro- 
moters constitute a société called ‘‘ Bruxelles Port de Mer,” and 
represent the State, the provinces, and the capital. 


An account of a most remarkable clock belonging to a 
Hindu prince is given in the October number of Machinery, pub- 
lished in Johannesburg. Near the dial of an ordinary looking 
clock, the writer of this ingenious imaginary bit of machinery 
says, is a large gong hung on poles, while underneath, scattered 
on the ground, is a pile of artificial human skulls, ribs, legs, and 
arme, the whole number of bones in the pile being equal to the 
number of bones in twelve human skeletons. When the hands of 
the clock indicate the hour of one, the number of bones needed 
to form a complete human skeleton come together with a snap ; 
by some mechanical contrivance the skeleton springs up, seizes a 
mallet, and, walking up to the gong, strikes one blow. This 
finished, it returns to the pile and again falls to pieces. When two 
o'clock, two skeletons get up and strike, while at the hours of noon 
and midnight the entire heap springs up in the shape of twelve 
skeletons and strikes, each one after the other, a blow on the gong, 
and then fall to pieces as before, 


AttHouGH the graphite washer as packing material is 
nothing new, many manufacturers and business men will still be 
unfamiliar with its application and composition. The graphite is 
used for packing purposes in unvulcanised condition, e Gummi 
Zeitung says — graphite washer is obtained by the followi 
mixtare :—1°90 1b. Congo or Accrah rubber, 0°46 1 Ib. fossil ae 
1°901lb. graphite, 3°701b. heavy spar— tes, 0°401b, German 
black, 7°501b, waste of unvulcanised rubber packing, 0°80 Ib, 
pulverised lime, and 0°38 1b, sulphur. The crude rubber is mixed 
first with the sulphur, the mixture — made as uniform as - 
sible. Then the other in ients already mixed are added. The 
rubber waste must be rolled on cold rolls as fine as possible before 
being put into the mixture. The entire mixture is then rolled on 
a calander to 3 mm. to 4mm. thicknets, and out of this plate the 
washers are cut according to requirements. The waste produced 
hereby can be rolled into plates again and utilised. In putting 
the packing upon the flanges care must be taken that the screws 
are not tightened quickly, but gradually and evenly. 


Some diamonds exhibit an abnormal degree of hard- 
ness, especially some very beautiful black stones from Borneo, 
which cannot be ground or polished by anything but their own 
dust, ordinary diamond dust frequently having no effect upon 
them at all, One of these was made the subject of special experi- 
ment by Babinet, of Paris, in behalf of the French Academy of 
Sciences. It showed great resistance to the polishing wheel, and 
the process of preparing it took a very long while. A similar 
experiment was made in this country in 1885 and 1886 
at Messrs. Tiffany and Co,’s, New York. The stone here was a 
round piece of Brazilian bort, with a radiated internal structure, 
It was kept on a polishing wheel made of hard iron with a diameter 
of lft. for seven and one-half hours a day for nine months, the 
wheel turning at the rate of 2500 to revolutions per minute, 
and giving 3ft. of travelling surface to the stone. The total dis- 
tance traversed was 170,000 miles, or about seven times the cir- 
cumference of the globe, but the result was the polishing of only 
about one equare centimetre of surface. Writing in the 
Sun, Mr. G, Kuntz says with an ordinary diamond fully a hundred 
times as much would have been accomplished, 


In a recent appeal case in the United States Patent- 
office, the examiner having refused to entertain the claims of the 
applicant, Assistant Commissioner of Patents Fisher overruled the 
examiner, and in his decision said :—“‘ It is the well settled policy 
of this office to allow inventors to claim their inventions as broadly 
as possible in view of the state of the art. At the same time the 
statute requires that the ‘applicant shall particularly point out and 
distinctly claim the part, improvement, or combination which he 
claims as his invention or discovery.’” This excellent doctrine 
the Scientific American says, should be loudly proclaimed and 
reiterated in every nook and corner of the Patent-office until it is 
made familiar and brought into practice by officials of every grade. 
It accords with the well-known object for which the Patent-office 
was brought into existence, namely, to encourage, assist, and 
reward the inventors and discoverers of improved arts and in- 
dustries. There are still some people in the Patent-office who 
appear to labour under the mistaken notion that it is their duty to 
hinder the allowance of patents, whereas the Constitution expressly 





encourages the grant of patents, 
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MISOELLANEA, 


Tue National Cycle Show opens in th 
-morrow, and sr open to the 14th inst, e Orystal Palace 


Tue refit of H.M.8. Monarch, which 
pended for some months, has been re-commenced Acs - 


Mr. ALEXANDER P. Trorrer, B.A., M.I.E.E., has bee 
appointed Government Electrician and Inspector, under the lectria 
Lighting and Power Act, 1885, to the Colony of Cape of Good 

ope. 


Tue Admiralty, says the Naval and Military Record 
are desirous of thoroughly testing the machinery of the sister 
slocps Torch and Alert, the former being fitted with induced 
draught and the latter with forced draught. 


Tue Sirius, cruiser, after undergoing her refit at 
Devonport, has had a very satisfactory series of boiler trials, which 
will be registered at the Admiralty aa the standard for all second. 
class cruisers fitted with the same type of boiler, 


THE Normand torpedo boat Forban, which lately 
steamed at 31°025 knots, has made another high-speed trial at 
Cherbourg, working up, according to the Army and Navy Gazette 
to 30 knots with perfect success. She will shortly be commissioned’ 


A cory of a good clear map of the Ashanti country 
and Gold Coast Colony has been sent us by Messrs, W. and A, Kk 
Johnston. The large scale map is to illustrate the Ashanti expedi- 
tion, and it is accompanied by a small scale map in one corner of 
Africa and West Europe, showing the relative positions of Britain 
and Ashanti. 


Asout a month ago the submerged steel intake of the 
waterworks of Toronto, Ont., made its appearance on the surface 
of the bay at two points, The upper portion of one of the flanged 
joints of the floating pipe opened about 2ft., necessitating breaking 
the balance of the joint before the pipe could be lowered. In the 
winter of 1892, a somewhat similar accident occurred at Toronto 
the pipe breaking through the ice. , 


Tue Pennsylvania Heat, Light, and Power Company, 
of Philadelphia, has at last succeeded in obtaining a franchise from 
the councils of that city, and claims that it is ready to go to work 
on an extensive scale. The company is capitalised for 70,000, 000 
dols, The company proposes to furnish cheaper electric light and 
power, and its permit provides for the laying of Sin. to 20in. pipes 
and conduits on Market-street, from river to river, The plans of 
the officers contemplate the use of culm for fuel. 


Nava opinion at Portsmouth, says the Globe, seems 
fairly divided about the Rarik, but on one point the opinion is 
unanimous, and that is the celerity with which she can be coaled, 
They m to put over 1400 tons into her bunkers in about 
twenty hours, all through coaling ports in her sides, and no one on 
board, so far as inconvenience from dust and the usual troubles of 
coaling, was any the worse. As fast as the coal could be supplied, 
so fast did the trimmers stow it away. It may be, however, that 
the bunkers of the Rurik are not so well arranged as ours are to 
give security to the ship, 


Tue Lords of the Admiralty have appointed Mr. 
Whateley Eliot, who was engaged on the construction of the Man- 
chester Ship Canal, to be superintending civil engineer for the im- 

rtant dock extension scheme at Devonport, provided for in the 

aval Works Act, A large number of workmen have been engaged 
several months in making preparations for the actual operations, 
which will be cama very shortly. The scheme, which will 
cost over two million pounds, will occupy about ten years, The 
Admiralty intend to provide three additional large docks and one 
of small siza, together with two great basins—the whole covering 
an area of forty-four acres, 


THe United States battleship Texas is reported as 
hen been seriously strained in the docking operation at the 
Brooklyn Navy Yard. An inquiry is being held, and meanwhile 
various causes are ascribed for this accident. Among these are the 
following surmises : Inexperience in docking heavy battleships, or 
lack of strength in frames due to the attempt to lighten the ship, 
In support of the latter theory, it is stated that in first filling her 
boilers at the Norfolk Yard they settled upon their supports, and 
additional braces were added to carry the weight. The present 
damage reported includes the buckling of twenty-one bottom 
frames and brackets, from jin. to l4in., and the cracking of the 
cement lining in the double bottom. 


Tue Martin furnace at the Lauchhammer Works, near 
Riesa, has to be charged eight times daily with about 13 tons of 
iron, This has hitherto been done by hand, at great expense of 
time and money ; but with the feeding apparatus now used, one 
man can do, in a tenth cf the time, the work of four men who 
have hitherto been necessary, and is not subjected to anything like 
the same temperature. The old iron is now loaded in the yard 
into iron pene pe three or four of which rest on a small truck, 
which is hauled by an electric motor in front of the furnace. On 
a second parallel line is the feeding-machine proper—a good-sized 
truck, on which there are a electro-motor and three small 
ones, The feed wagon runs rapidly to one of the troughs ; a long 
gripper swings out, catches it, lifts it from the truck, runs with it 
to the door of the fnrnace, thrusts it in, causes it to drop its con- 
tents, rapidly withdraws it, and lays it empty back in its place. 


Tuk committee appointed by the Board of Trade, 
consisting of Lord Kelvin, Mr. W. H. Preece, and Major Cardew, 
have, it is understood, presented their report on the definition 
which should be officially laid down to constitute ‘‘low pressure.” 
As presented to the conference, the revised regulation of the 
Board of Trade proposed that a pressure which could not at any 
time exceed 300 volts, if continuous, or the equivalent of 150 volts, 
if alternating, should be deemed a low-pressure supply ; but the 
Institution of Electrical Engineers u: that 600 volts should be 
accepted as the low-pressure limit. Dr. Hopkinson stated that, 
with the five-wire system, electricity wes already being supplied in 
Manchester at a low pressure of 400 and 450 volte, without any 
serious consequence, The Electrical Committee of the London 
Chamber of C suggested that the low-pressure limit 
should be raised to 500 volts, and other experts considered that, in 
view of the advance made in electrical science, it was no longer 
to draw any distinction between alternating and con- 
tinuous currents, 


Tue Malling Rural District Council has made an 
agreement with the Mid-Kent Water Company for the water 
supply of Woultham, Burham, and Eccles, similar to that made 
two years ago for supply of East Malling and Ditton, The com- 

y applied for powers to supply Eccles in 1890, but, after a 
too overnment Board Inquiry beld by Major Marindin, R.E., 
support was refused to the company because the late Mr. H. A. 
Brassey offered to give the water from his springs if the people 
would lay the necessary mains. This year the company again 
applied for powers, as nothing had been done in the five years, 
and, after an exhaustive Local Government Board inquiry by 
Colonel Yorke, R.E., the company obtained powers with a time 
limit, The scheme, which was prepared and will be carried out by 
Mr. Arthur F, Bowker, C.E., F.G.8., Snodland, includes crossing 
the bed of the river Medway at Halling, near Rochester, extension 
of mains for about six miles, and construction of another reservoir. 
The company will then have about thirty miles of mains under 
constant et The population of this new district is about 4500, 
with extensive works in the celebrated Medway cement area, whi 


is rapidly increasing, 
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The Publisher of THE ENGINEER begs leave to announce that on 
next Friday, December 13th, will be published a SreciAL NUMBER of 
THE ENGINEER. 

The number will possess many features of special interest. 

With it will be published as a SUPPLEMENT a FOUR-PAGE 
ENGRAVING of an EXPRESS PASSENGER LOCOMOTIVE on the Midland 
Railway. 

A profusely-illustrated description of THE MIDLAND RaILWay 
LOCOMOTIVE WORKS, and engravings of all the principal types of 
locomotives used on the line, will be found in the same issue. 

It will also contain a fully-illustrated description of THE THAMES 
IRONWORKS, BLACKWALL, and numerous other articles of import- 
ance, 

This Special Number will take the place of the ordinary issue of 
December 18th, and to prevent disappointment, advertisements should 
reach the Office not later than Tuesday morning next, December 10th. 

The price of the Number will be 6d., as usual (post free, 64d., to 
any part of the United Kingdom ). 

Foreign Edition (on thin paper ), 11d., post free to any destination 
outside the United Kingdom. 
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TO OORRESPONDENTS. 
Registered Telegraphic aor “ENGINEER NEWSPAPER, 
*," In order to avoid trouble and confusion, we And it necessary to inform 


that letters of addressed to the public, and intended 
for insertion in this column, must in all cases be ied by a large 
en ly di by the writer to bearing a penny 


their destination. No notice can be taken of communications 
omy , _ with these ore we aren 
* nnot undertake to return drawings or manuscripts; we must there- 

fore request correspondents to keep copies. 

P, A.—You ought to write to the President of the Royal Naval College, 
Greenwich. 

J. S.—You have not complied with our conditi 
cannot, therefore, answer your question. 

A. M. D. (Walthamstow).— Jt would be useless for you to apply for service in 
Africa unless you have already seen service in tropical countries. 

Hexacon.— We think you will see on reconsideration that you are mistaken. 
You are speaking of a period antecedent to that referred to in the little book 
you criticise, At least, 30 we understand your letter. 
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TRITON VALVES. 
(To the Editor of The Engineer.) 


Sir,—Can any correspondent give me the address of the Triton Valve 
Company ? and oblige, T. F 
London, November 28th. 
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MEETINGS NEXT WEEK. 


Tue Institution or Civit Encingers.—Tuesday, December 10th, at 
8p.m. Discussion upon the papers by Messrs. Arnold and Wrightson, on 
‘*The Physical Properties of Iron and Steel.” 

Tue Institution or Junior ENGINEERS.—Saturday, December 7th, at 
8p.m. Visit the South Metropolitan Gas Company's works, Old Kent- 
road— Canal Bridge entrance. 

Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, December 7th, at 7 p.m. Paper: ‘‘ Water-tube Boilers,” by 
Mr. R. J. Cook, President. 

NortH or ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGI- 
NeEERS.—Saturday, December 14th, in the Wood Memorial Hall, New- 
castle-on-Tyne, at 2p.m. Papers: ‘‘A Short History of the Jameson 
Coke Oven,” by John Jameson. ‘Safety Explosives,” by Bergassessor 
Winkhaus. “Shot Firing in Fiery and Dusty Mines,” by Bergrat H. 
Lohmann. Papers to be discussed: “ The Resistances of Air Currents in 
Mines,” by T. L. Elwen. ‘“‘ Poisoning of Horses by Lathyrus Sativus,” 
by F. G. Meachem. “The Whitebaven Sandstone Series,” by J. D. 
Kendall. 

CHESTERFIELD AND MIDLAND COUNTIES INSTITUTION OF ENGINEERS.— 
Saturday, December 7th, in University College, Nottingham, at 3 p.m. 
Papers: ‘‘ Fencing Gates for Winding Shafts,” by Mr. William Hay. 
‘* A Boring below the Blackshale Coal at Apperknowle, near Sheffield,” 
by Mr. G. E. Coke. Adjourned discussions on papers: ‘‘ Report of the 

ameless Explosives Committee of the North of England Institute.— 
Part I. Air and Combustible Gases,” by Mr. A. C. Kayll. ‘ An Under- 
ground Endless Rope at the Mcston Colliery, Manchester,” by Mr. H. 
Richardson Hewitt. ‘ Banking, Screening, and Mechanical Arrange- 
ment for Direct Sorting and Packing Coal,” by Mr. William Hay. 
‘* Photometric Value of, and Notes upon, Various [lluminants used in 
Mines,” by Mr. A. H. Stokes. 

Society or Arts.—Monday, December 9th, at 8 p.m. Cantor lecture: 
‘*Mechanical Road Carriages,” by W. Worby Beaumont, M. Inst. C.E. 
Wednesday, December llth, at 8 p.m. Paper to be further discussed : 
“Locomotive Carriages for Common Roads,” by Mr. Cunynghame. 
John Wolfe Barry, C.B., F.R.S., will preside. 
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THE CLYDE AND BELFAST STRIKES, 


Tue unfortunate dispute in the two great Scotch and 
Irish shipbuilding centres has developed into a far more 
important affair than was at all anticipated by the general 


50 | public when, on the 11th of October last, it commenced 


at Belfast. At that time the Amalgamated Society of 
Engineers called out something under 1000 of its members, 
on the pretext of claiming an extra 2s. a week in the rate of 
Many of the journals stated that the refusal of the 
masters was due to a feeling of irritation, and that so 
slight an augmentation would be of no material import- 
ance to them one way or the other. It was said to be a 
disgraceful proceeding to paralyse an important industry 
for the sake of a paltry £100. Others further minimised 
its importance by saying that only a half-penny stood 
between the combatants. Both calculations were more 
or less correct as far as they went, the former being 
reckoned on the assumption that 1000 men were to receive 
a 2s, rise per week, and the latter referred to the amount 
of rise per man per hour. On the face of it, these figures 
did not seem enormous, but, unfortunately, they did not 
at all represent the real state of affairs. For from the 
beginning it was an understood thing that if the strike 
succeeded, a similar increase was to be enforced in 
the sister locality, Glasgow and its district, where about 
four times as many engineers are employed as at 
Belfast. Thus some 5000 men would immediately 
become affected by the rise, but even this would not 
entail a very serious expenditure if the state of trade 
would warrant such an outlay. But this again was 
merely an infinitesimal portion of the question which is 
being fought, for the shipbuilders and boilermakers who 
have taken no part in the dispute, would at once have 


to | claimed a similar advance, and very rightly too, if it were 


accorded to the others. Now, the shipbuilders, boiler- 
makers, and kindred trades employed in the two localities 
certainly number 20,000, so that as far as money is cou- 
cerned, if we take in the 5000 engineers, the total 
weekly advance would have amounted to £2500 instead 
of £100. This means, taking fifty working weeks to the 

ear, no less a sum than £125,000 annually in these two 
ocalities alone. But they, after all, form only a portion 
of the area over which the results of these strikes 
will exercise a more or less direct influence. 

With regard to the rights and wrongs of the demand for 
extra wages, we have no wish to deal with them here. 
We have never been advocates for grinding down the work- 
ing man, and if the mere question of money were the only 
— at issue, there would be little to raise the present 

ispute above the level of an ordinary engineer’s strike. 
But other and far more weighty considerations have 
elevated it into being the most important struggle 
which has taken place in this industry for very many 
years. We publish in another column a fall. report 
concerning the “ causes, conduct, and present situation ” 
of these strikes, as issued by the Iron Trades Employers’ 
Association of England, which deals with the matter in 
a comprehensive manner. This Association, up to the 


present, has been in no way involved in the struggle, 


aii}up by one who, while 
|labour matters, is not himself an employer, and has 





although its members employ tens of thousands of the 
men belonging to the Amalgamated Society of Engineers. 
It is, therefore, significant that this body of masters 
should consider the present strikes of sufficient import- 
ance as to make it worth their while to investigate matters 
on their own account, and it points clearly to the fact 
that the manufacturers in the trade are realising the 
far reaching effects that the present comparatively small 
local disturbances are likely to have. 

The investigations of the Iron Trades Employers were 
entrusted to Mr. Stafford Ransome, and it is perhaps 
just as well that their report should have been drawn 
ving a great experience in 


never been identified with masters’ associations. We are 

lad also to see that the author of the report has confined 

imself to relating in a plain and unsensational manner 
the hard facts of the case, without expressing opinions, 
offering suggestions, or airing theories. For the value 
of a report of this kind can only lie in its being of 
an unbiassed nature. In it we naturally read much 
that has been said before, but many points which 
had been garbled and incoherent in certain of the press 
reports, have been cleared up, and, in many cases, 
documentary evidence has been attached to the report. 
Thus we find that the rumour to the effect that the 
Belfast masters had promised to increase wages by 2s. 
when trade revived, has had no corroboration of any sort, 
and that the two men who floated the canard have 
absolutely failed to substantiate their statement. It is 
also shown that owing to various causes the shipbuilding 
trade in Belfast is not in so flourishing a condition now 
as at the time when the last reduction of wages was 
made. It is true that everything points to a material 
improvement in the not very distant future, but it is 
certain that the masters are not likely to feel the effects 
of it in any marked manner for some little time to come. 

Thirty-two shillings a week, the present rate at Belfast, 
does not appear high to those who compare it with wages 
drawn by engineers in London and some other centres, 
although it is considerably in excess of the wages paid in 
many localities. But we cannot get away from the fact 
that it is practically the maximum wage that has been 
paid in Belfast, except during a short and obviously 
abnormal period—viz., when Messrs. Harland and Wolff 
had the two enormous passenger ships—the Majestic and 
the Teutonic—on the stocks, and which had to be finished, 
at all costs, in a given time. Of this fact the union took 
advantage, and forced the wages up to 34s. for the time 
being. With regard to the state of trade in Glasgow at 
the time of the attempt of the Amalgamated Society of 
Engineers to force up wages on account of an improve- 
ment in trade, Mr. Ransome’s report quotes an interest- 
ing document issued by that same union, but which was 
not originally intended for public circulation. This docu- 
ment gives the return of the secretaries of the twenty-six 
local branches of the Amalgamated Society of Engineers, 
who state, to the number of sixteen, that trade was 
“bad,” and the remaining ten that it was ‘ moderate.” 
Not one described it as “ good.” 

One of the chief cries during this strike has been that 
the two districts are losing orders, and such no doubt is 
the fact. It is always so in times of labour troubles, and 
no one will suggest that loss of trade is not the most 
dangerous of the many deplorable results of strikes. But 
this has not been more marked in the present instance 
than is usually the case, and the masters at Glasgow and 
Belfast can afford to look on the temporary loss of trade 
with a certain amount of equanimity, as they have for 
some years past been losing orders on account of the 
uncertainty as to the dates at which they could deliver, 
and they know that unless they have their fight out now, 
this very difficulty will be permanently accentuated. We 
mentioned above that the money difference was but a 
minor question in the present dispute. It is a battle, the 
result of which will determine the question as to whether 
or not masters are to have a voice in the management of 
their men, or as to whether they are to have some sort of 
a guarantee that when they have taken a contract, their 
calculations will ‘not all be upset by a peremptory 
demand for an increase of wages. 

Altogether it is better that this question should be 
fought out before the really brisk season, which promises 
to set in, has actually arrived. If the shops were at the 
present time full to overflowing, the distress would be 
much greater. From the point of view of policy, how- 
ever, there is no doubt that the Amalgamated Society 
of Engineers has chosen its time badly, for had trade 
been brisker, they might have attained their rise without 
a fight, or, had a fight been necessary, public sympathy 
would have been more with them. No doubt the internal 
disagreements in the executive of the Amalgamated 
Society of Engineers referred to in the Iron Trades 
Masters’ Report, and the consequent bad counsels which 
have prevailed, have had a great deal to do with the 
present state of things. Certain it is that the recent 
policy of this trade society has brought about a sudden 
and generally unexpected understanding between masters 
in the engineering trade, not only on the Clyde and at 
Belfast, but elsewhere, which is likely to prove the 
strongest combination that employers in this industry 
have ever meditated. It is probably because the Iron 
Trade Employers’ Association foresee the probability that 
they may be asked to add their strength to the existing 
combination at no very distant date, that they have gone 
to the trouble of placing the matter clearly before their 
members throughout England by means of this report, in 
case a prompt decision on their part should suddenly 
become necessary. 

There is no doubt that if this association should find it 
policy to come into line with its Scotch and Irish friends, 
the Amalgamated Society of Engineers, indeed, will find 
itself face to face with a formidable opponent. We do 
not care to prophecy as to the terms of settlement of the 
present strikes, which most people seem to consider will 
not be of long duration. We do not, however, think that 
outside intervention in the present instance will do 
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much good, unless, as in the case of the great 
coal strike, the terms are practically agreed to in 
advance between the combatants, and the arbitrator 
merely has to give expression to them. If the represen- 
tatives of the men see fit to accept the terms of 
the masters, viz, an undertaking to increase wages 
to the extent of 1s. a week in February or March if trade 
warrants it, all may go well. If, on the other hand, the 
masters withdraw the above terms, which are similar to 
those accorded to the shipbuilders, then the real trouble 
for them will begin, as a much more serious strike can 
hardly fail to result immediately. In such a strike the 
masters would lose much of the public sympathy now 
extended to them, for they would be fighting a really well- 
managed and, as a rule, thoroughly reasonable trade 
society, that of the iron shipbuilders and boiler makers. 


THE LIGHT RAILWAYS CONFERENCE, 


As already reported in our columns, a Conference on 
light railways took place at the Westminster Palace 
Hotel on Thursday, the 28th ult. The attendance was 
considerable, if not large, and it was very fairly repre- 
sentative of numerous districts well distributed over the 
country. It would not be easy to get together men more 
fully impressed with the necessity for light railways, or 
more competent to say all that can be said in favour of 
such roads. It is enough, indeed, to give a list of the 
County Councils, Societies, and Local Authorities repre- 
sented, to convey an idea of the significance of the con- 
ference. These included Essex, Cardiganshire, Liver- 
pool Corporation, Edinburgh Town Council, Lampeter, 
Aberayron, Croydon, Gainsborough, Leighton Buzzard, 
Sheppey, Luton, King’s Norton, Llangyfelach, Thaxted, 
Convention of Royal and Parliamentary Burghs of 
Scotland, Institution of Electrical Engineers, Tramway 
Institute of Great Britain and Ireland, Scottish Chamber 
of Agriculture, Surveyors’ Institution, British Dairy 
Farmers’ Association, London Chamber of Commerce, 


East Suffolk Chamber of Agriculture, Railway 
Reform Association, Parish and District Councils 
Association, and the Agricultural Banks Associa- 
tion. Nothing can be dreamed of more complete, 


and this very copiousness of representation makes the 
failure of the Conference to arrive at any rational or ac- 
ceptable conclusion all the more remarkable and signifi- 
cant. No approach to unanimity was obtained save on 
one point—all the speakers abused the Board of Trade ; 
but we listened in vain for any tangible scheme, or any 
semblance of a tangible scheme, which was favoured by a 
majority. Mr. Carruthers Wain, president of the Tram- 
ways Institute, urged that it was a waste of time to dis- 
cuss Mr. Bryce’s Bill, brought in during last session, for 
it was merely the outcome of the laborious series of 
platitudes compiled by the majority of the Light Railways 
Committee. It was impossible, he said, to base any legis- 
lation on their suggestions. But the Conference dealt 
from first to last with nothing but platitudes. We have 
already insisted on the truth that before anything can 
be done some definite scheme must be first put before the 
world—either a scheme of legislation or a mechanical 
scheme, or both; but nothing seems to be further from 
their intentions, or more outside the reach of the advo- 
cates of light railways, than the framing of any definite 
scheme of any kind. Indeed, it is evident that the diffi- 
culties to be overcome are so considerable that no one 
has yet come forward who possesses sufficient ability to 
solve them. 

The first argument for legislation is that the existing 
rules of the Board of Trade are prohibitive. These rules 
have all been founded, no doubt, on the assumption that 
the first duty of the Board is to take care that no risk of 
any kind shall be incurred by any one; and to this end 
the adoption of highly expensive precautions are en- 
forced. We agree with those who hold that the action 
of the Board is oppressive; but when we ask those in- 
terested to say what changes in legislation they would 
suggest we are met by divided counsels. It is clear, on 
the one hand, that if the existing Board of Trade rules as 
to stations, platforms, level crossings, signals, ballasting, 
brakes, guards, and so on, are enforced, the light 
railway can have no commercial existence. But,on the 
other hand, we feel sure that total absence of interference 
on the part of the Board would not be tolerated by the 
British public, and that non-interference would be 
followed by grave abuses. What is wanted is the pre- 
paration of a new code of rules and regulations which 
will suit the altered conditions of working. But no one 
has come forward as yet with any scheme of rules of any 
kind. We have plenty of clamour for change. We have 
dozens of isolated suggestions, such as that the block 
system should not be enforced, that platforms at stations 
are unnecessary, that station buildings are needless, that 
level crossings without gates and gate-keepers should be 
permissible, and so on. But the individual has yet to 
appear who will collect all these into a rational code which 
can be considered and discussed, On a still more import- 
ant point we cannot find that there is much unanimity 
of opinion anywhere. There was none at the Congress. 
How is the money to be raised to make the lines? It 
seems to be conceded that as commercial speculations 
there is no chance of making them pay, unassisted, and 
that consequently light railways will not be made by 
private enterprise alone. Sir Arthur Rollit, M.P., in 
opening the Conference, said: ‘‘ All experience pointed to 
the necessity of a triple co-operation of the State, the 
locality, and private enterprise. Unless they couldsecure 
all three he doubted the ultimate success of their move- 
ment.” Subsequently he somewhat enlarged on this thesis, 
and asked the Conference to say if the State was asked 
to co-operate should it do so by contributing capital in 
cash proportionately to local effort ? Should it contribute 
merely an annual sum enabling it in the end to become 
proprietor of the line, or should it give guarantees to 
enable money to be raised on equitable and advan- 
tageous terms? Should a Local Authority, where a 
line served part of the county, contribute in any of 





the forms he had suggested, and on what terms and 
conditions? Should the Local Authority be at liberty to 
make the railway itself? These questions no doubt lie 
at the root of the whole matter, and they were just those 
concerning which he could extract no definite expression 
of unanimous opinion. One section of the meeting would 
not permit a Local Authority or County Council of a dis- 
trict to interfere at any price; another insisted that if 
any attempt was made to get a local guarantee 
it must be resisted tooth and nail, as such a guarantee 
would increase the burdens under which agriculture 
groaned. The only proposal that seemed to meet with 
any general acceptance was that the State should provide 
a guarantee. Others thought that if the makers of a 


‘light railway were certain of a dividend paid by the 


Government they would become lax, and their work 
inefficient. It was made abundantly clear that the meet- 
ing as a whole had no definite scheme of any kind for pro- 
viding the requisite capital ; yet itis obvious that any Bill 
to be introduced into Parliament must take cognisance of 
the method to be adopted for getting money. From 
private enterprise none is to be had. It was admitted 
that the light railway must be made and worked under 
conditions which will for years take its shares out of the 
category of paying investments. Consequently power 
must be taken either to charge rural or urban rates 
with such sums as will guarantee interest on the required 
capital. Major Rasch, M.P., suggested a mixture of both 
systems, the district to guarantee two per cent., and the 
Treasury another two per cent. on the capital, although 
he admitted that in certain cases he would be content 
with the Treasury two per cent. only. We need scarcely 
add that no one present at the Conference had the 
smallest objection to urge against the Treasury giving, if 
necessary, a guarantee for the payment of even four per 
cent. on the required capital. 

But if the Conference was vague in its views concerning 
the way in which funds were to be raised, it was simply 
chaotic as regards the engineering details of the light 
railway. Some of the speakers remind us of the story 
told of the Tsar Nicholas, who wanting a railway made 
from St. Petersburg to Moscow, to save all trouble as to 
trace, took a map and with his pencil drew a straight line 
from one city to the other, and told his engineers that 
‘‘ there was the route.” It seems that the light railway is 
to be called a tramway, and it is to be run straight 
across country just wherever it is most wanted. 
It is such utterances as these that bring the whole 
scheme into disrepute with sensible men who under- 
stand the subject. Power must be obtained in some 
way to haul vehicles on a pair of rails, whether they 
constitute a light railway or a tramway. The fact that 
a given railway is “ light’ does not exempt it from the 
mechanical conditions which govern the working of all 
railways. Ifa light railway or country tramway is to be 
worked by horses, then we may admit that comparatively 
steep hills are passable, and that the farmyard and the 
field can be directly reached. But this is, after al], just 
what Messrs. J. Fowler and Co., of Leeds, have been 
doing on farms in this country with Decauville’s system 
for many years. What the light railway people want, 
however, is something more than this. They want lines 
worked by locomotives of some kind, steam or electric 
for choice. But the locomotive depends on adhesion 
for its power; and on dirty lines, such as_ the 
light railway laid on the common road would be, 
the coefficient is very small. But putting this on 
one side, we may say at once that there are very few 
districts in Great Britain in which it would be possible to 
construct a railway that could be worked by locomotives 
to any advantage without making cuttings and embank- 
ments. If any one of our readers, being in the country, will 
walk five miles along the nearest highway, he cannot fail 
to perceive that it is full of undulations ; and let it not be 
forgotten that three or four miles of dead level line may 
be spoiled by the presence of half a mile of steep hill at 
the end. Itis not the level portions of a line, but the 
ruling gradients that settle the working conditions, as 
we have pointed out in a recent article on compensating 
gradients. Belgium is constantly brought forward as 
evidence of what can be done by light railways. But 
there is no similarity between the endless flat roads of 
Belgium and the undulating country that gives to Eng- 
land its peculiar charm. 

We believe that railways might be constructed through 
various districtsin Great Britain with advantage to the dis- 
tricts ; but such lines would have to comply with ordinary 
mechanical requirements. Steeper inclines, and sharper 
curves, and lighter rails than usual would be rendered 
endurable by the lightness of the trains and the slowness 
of the speed—which last would be denounced daily by 
everyone using the line. The cost would be compara- 
tively small; but we are not at all sure that such lines 
could be made to pay under anycircumstances. The more, 
indeed, the whole subject is investigated, the more forci- 
bly is it brought home that increased means of intercom- 
munication, be they light railways or tramways, in country 
districts, must be provided, if at all, in much the same 
way as the highways and parish roads have been, namely, 
at the public expense. It might be sound policy for the 
Government to construct a system of light railways, and 
carry on it passengers and goods free of charge, or at 
nominal rates; no doubt such lines would be a boon to 
the agriculturists. But, on the other hand, it might be very 
bad policy indeed. The advocates of light railways have 
our sympathy, in more senses than one; indeed, they 
never need it more than when they attempt to prepare 
some scheme which will bear discussion. Almost the only 
real advantage resulting from the Conference at West- 
minster was the recognition of the truth that from private 
enterprise alone nothing is to be hoped, because no one 
maintains that light railways can be made to pay. The 
final result of the Conference was that Mr. Squarey 
moved :—'' That the Conference be again called to con- 
sider the report of the Committee, and that at such 
adjourned meeting a deputation be appointed to wait upon 
the Government in order to urge the necessity of legisla- 





—- 
tion on the lines approved.” The fact that up to the 
present no line of action has been approved is significant 
Let us hope that the Conference will be more succegsfy] 


in formulating its wants at the next meeting, the date of 
which has not yet been fixed. 


MR. WARING’S REPORT ON INDIAN RAILWAYS, 


Very recently the Government of Ceylon deputed the 
chief engineer of its railways to visit India with the object 
of inquiring into the working of the narrow gauge lines of 
that country. This mission was no doubt resolved upon 
in connection with the anticipated introduction of rajj. 
ways of that class into the Island as the result of the 
proposed linking-up of the Ceylon and Indian systems by 
the Adam's Bridge scheme. In association with that 
linking-up would be the determination of the gauge of the 
extension of railway accommodation throughout the 
northern districts of Ceylon, as yet wholly unsupplied 
with this. It was of importance, therefore, for the Island 
Government to be able to compare the cost of construction 
and working with the metre gauge in comparison with the 
standard Indian gauge of 5ft. 6in., which is that upon 
which all the existing railways in the Island have been 
built. Mr. Waring would seem, from his report, to haye 
fulfilled his mission as amply as the time at his disposal 
for it-—a single month only—would admit. We think 
it is to be regretted that, in view of the importance of the 
question entrusted to their chief railway angineer, the 
Ceylon Government should not have extended this month 
to fully three months. Mr. Waring has to admit that the 
omission of the examination of several important lines 
was inevitable. The data with which his report furnishes 
us is therefore to some extent incomplete. He has, how. 
ever, made good use of the material he was able to collect, 
and his report shows very clearly the conclusions he 
reached, 

The working of narrow-gauge railways side by side, as 
we may say, with those of the standard gauge in India, 
has now proceeded long enough to enable useful com. 
parisons to be made as to their relative economy both in 
construction and working. Some seven years back the 
author of the report under reference read a paper before 
the Institution of Civil Engineers on “ Indian Railways.” 
He then gave his opinion, as the outcome of his study of 
the report of the Director-General for 1886, that a line on 
the 5ft. 6in. gauge was as cheap to build—quality for 
quality—and much more economical in working, than one 
on the metre gauge. It may be said, we believe, that up 
to the time of Mr. Waring’s late visit to India, he 
remained convinced of the justice of that conclusion. He 
undertook his late mission, therefore, as a persistent 
believer in the superiority of the broad over the narrow 
gauge, at all events under the great majority of possible 
conditions. We think it evident, after a perusal of his 
report on that mission, that he has been forced— unwill- 
ingly, as we think we perceive—materially to modify his 
previously-held view. Our space will not admit of our 
dealing at any length with the various points of the 
report, and it must suffice to touch upon those more 
salient which would seem to have tended to bring 
about this change of opinion. 

Mr. Waring prefaces one of his summarising paragraphs 
by the following observations :—‘‘ Notwithstanding any 
supposed economy as regards the proportion of dead 
weight of vehicles to the paying load upon the metre as 
compared with the standard gauge, if I am correct in 
assuming that the real aim of successful railway working 
is to convey a passenger and a unit of goods over the unit 
of distance at the least possible cost, the advantage 
would still seem, in some cases, to remain with the 
standard gauge.” The instance of the Oudh and Rohil- 
kund standard gauge and the Bengal and North-Western 
metre gauge railways are selected to demonstrate this 
only partial and very limited conclusion. The cost of 
hauling a coaching unit the mile was pies 0°94 
on the standard gauge, as against pies 0°97 on the 
metre gauge, and of hauling a goods unit of one ton 
for one mile was pies 3°00 on the standard gauge, 
as against 3°31 on the metre gauge. But Mr. Waring 
is too honest to accept these figures as conclusive 
of the case he had to deal with. He gives as a foot- 
note :—‘‘ The advantage on these lines is not always with 
the standard gauge.” He admits that he found difficulty 
in strict comparison owing to different conditions of 
accounting, aa feels bound in consequence to acknowledge 
that ‘‘ the average of three years would seem with this 
limitation to be as regards parsenger traffic somewhat in 
favour of metre gauge, but as regards goods traflic the 
figures are nearly the same on both gauges.” 

A conclusion such as this differs very materially from 
the confident statement made by Mr. Waring in his 
paper to which reference has been made above. If that 
statement was at the time it was made a correct one, 
seven years of working have evidently brought about a 
great change. On the basis of Mr. Waring’s report it 
would certainly be impossible for any broad-gauge advo- 
cate to insist on the economical superiority of that 
system. We seem driven by it to the conclusion that 
the difference of cost of working upon the two gauges is 
relatively so slight that it could scarcely influence the 
selection of either one or the other. Decision between the 
systems would, therefore, seem to be narrowed to the ques- 
tion of first cost. The former Director-General of State 
Railways in India, Sir Guilford L. Molesworth, estimated 
the saving by the narrow gauge at Rs. 15,000 per mile ; 
but Mr. Waring considers that this saving should be 
reduced to Rs. 6000. We suspect that the economy that 
might be effected by the narrow gauge would in con- 
structive cost vary with the conditions of each particular 
case. Thus it must be evident that the maximum 
economy would be when the work to be done consisted 
mainly of scarped work on hillsides. It would vary also 
with the value of the land to be purchased along the 
greater length of the route, becoming a minimum of 
advantage when that land was waste or prairie land. Mr. 
Waring’s report touches upon many other points cf 
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we have confined our remarks to those 


interest, but 
interes to be the most salient. 


which appear 
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THE COAL TRADE POSITION, 


Tux uncertainty of the coal trade position increases as the 
draws toaclose. As we most of us, are aware, the men’s 


Yelogates on the Coal Trade Conciliation Board can, under 
the terms of that agreement, ask for any rise up to 15 per 


cent. after the close of the present year, and as 1896 will be 
here in about twenty-five days, it is natural that something 
more than curiosity exists among members of the coal, iron, 
and engineering trades as to whether advantage will be taken 
of this liberty at all, and if so, to what extent. Up to now 
wages could not go beyond 30 per cent. above the 1888 
standard, but for the remainder of the complete two years 
during which the agreement was to run, wages may be at 
any point between 30 and 45 per cent. Circulars were on 
Monday last issued to the various miners’ lodges throughout 
the federation, convening the federation’s annual conference 
for the 14th of January. Preparatory meetings of the execu- 
tive committee have been held recently in Birmingham, but 
no definite statement one way or the other has been allowed 
to transpire as to the course that will be adopted on the 
wages question. Nor was public curiosity satisfied on Satur- 
day last when Mr. Pickard, M.P., the federation’s president, 
addressed a meeting of Yorkshire miners. His utterances 
were as guarded and as vague as those of the Delphic oracle, 
«People were very anxious to know what the federation 
intended to doin January. Well, when January came, they 
would deal with it. He could not tell them what they would do, 
for he bad no authority to reveal secrets. Butif theyremained 
united then, when the right moment arrived, if there was an 
opportunity of going in for an advance, they would find that 
those men who had tried to lead them along for so many 
years would make the best effort possible to bring about the 
consummation of their desires, namely, to bring them back 
to the 40 per cent.” This may mean much or little. We 
cen only advise manufacturers to hope for the best, but to 
be prepared for the worst. It is satisfactory, however, that 
Durham, Northumberland, Scotland, and South Wales still 
hold aloof from the federation. 
ENGINEERING AND SHIPBUILDING, 

A TABLE of some interest at the present time has been 
published, showing the fluctuations of the wages of 
engineers in one of the centres of the industry—the Tyne 
and Wear. Commencing in 1888, when the time wages of 
engineers were 30s. per week for fitters, erectors, and turners, 
a series of five advances, given in the years 1888 to 1890, in 
a period of brisk trade in the district brought them up 
to 353, After a period of dull trade bad set in, there were from 
1892 and 1893, four reductions by which the wages were 
brought down to 31s. 64. In the same period the wages of 
the pattern-makers rose from 32s. up to 37s., and fell con- 
currently with the fall in the wages ef the fitters to 33s, 64.; 
and so there have been movements up and down in other 
branches of the industry in these years. It is a singular fact, 
and more than a coincidence, that these increases in wages 
and falls in wages were concurrent with the rise and fall in 
the condition of the shipbuilding trade at the north-eastern 
ports. In 1888 the volume of work in shipbuilding was 
increasing, and with some rapidity, for the tonnage that was 
launched in that year was fully 50 per cent. above that of 
the preceding year ; and there was a continued increase in 
the volume of the work turned out in the two following 
years. The third year the tonnage was practically stationary ; 
but in 1891 there was a decrease which continued down to 
the end of 1893. Last year saw some recovery in the 
extent of the output, and it seems to be expected that the 
current year will witness a further enlargement in the 
tonnage. The mere volume of the tonnage launched 
would not be a criterion of the extent of the work 
of the engineer; but since in the North most of the 
vessels built—the great preponderance, indeed—are steamers, 
and as much of the other engineering work in the district is 
influenced by the demand for winches, electric lighting, and 
other work for ships, it may be said that there is more thana 
mere coincidence in the movement of wages up and down 
with the up-and-down movement of the records of the volume 
of the trade in ships in that great centre of the industry. 
Probably an exhaustive inquiry, if it could be made, would 
show that the wages follow the extent of the launches at some 
distance ; for dull work means first short time, and an increase 
in the trade means first fuller time, and then the employment 
of the labour that had been idle, until the volume of trade is 
large enough to enforce an increase. 


LOCOMOTIVES AND THE MANCHESTER SHIP CANAL, 


On the 3rd instant two locomotives were shipped at the 
Manchester and Salford Docks on board the s.s, Gulf of 
Taranto, 3430 tons register, for transport to Adelaide, South 
Australia. The incident is of special interest, as being the 
first consignment of locomotives by the ship canal, and we 
trust that it is but the beginning of many more consignments 
of the kind, in the interests alike of the canal company, and 
of the locomotive and other machinery makers of the district. 
Such shipments are now facilitated by the canal company 
having taken upon itself the making of such arrangements 
with the railway companies and others as to enable it to 
quote special rates for the transport of heavy goods from the 
private sidings of manufacturers to the docks, inclusive also 
of loading on board ship, wharfages, and canal tolls. Hereto- 
fore it had been left to the manufacturers to arrange with the 
railway companies or other carriers for the conveyance of 
their machinery to the canal docks, which was not always an 
easy matter. The two engines in question, which we purpose 
illustrating in an early issue, are in repetition of orders which 
Messrs, Beyer, Peacock and Co., of Gorton, Manchester, 
have received from time to time from the Silverton Tramway 
Com any in South Australia, Although the lines for 
which they are intended are nominally tramways, the 
engines conform more to the usual railway type, having six 
coupled wheels, with a two-wheeled bogie in front, and each 
weighing in working order, with its 1600 gallon tenders on 
8ix wheels, over 40 tons. 


THE COMMERCIAL MANUFACTURE OF LIQUID AIR. 


Ix our impression for Oct. 4th we described at length Prof. 
Linde’s remarkable apparatus for the production of liquid 
air and oxygen at an extremely small price. Until Prof, Linde 
had produced his apparatus, the manufacture of liquid air 
Was an exceedingly costly process carried out by Professor 
Dawar at the Royal Institution. About these facts there is 
no room to doubt, In the Zimes of Tuesday last appeared an 





article from which we learn that Professor Dawar has 
adopted the Linde apparatus. Our contemporary, however, 
attributes the invention of the system to Professor Dewar and 
not to Prof. Linde. So far as we can gather from the descrip- 
tion, the apparatus used by Professor Dewar is identical with 
that used by Prof. Linde, with the addition of a vacuum 
chamber as & means of preventing the entrance of heat. We 
have looked in vain in the columns of the Times up to the 
present for Professor Dewar’s acknowledgment of his in- 
debtedness to Prof. Linde, whose discoveries were based, or 
were the outcome of experimental study based on some 
writings of Joule and J. J. Thomson. 


THE GREAT NORTHERN RAILWAY. 


Mr. Henry ALFRED Ivart, M.I1.C.E., is to succeed the late 
Mr. Patrick Stirling as locomotive superintendent of the 
Great Northern Railway. Mr. Ivatt served his apprenticeship 
at Crewe. He was for some years assistant to Mr. MacDonald 
on the Great Southern and Western Railway, Ireland. Mr. 
MacDonald was succeeded by Mr. Aspinall, who has been for 
some years chief mechanical engineer of the Lancashire and 
Yorkshire Railway, and was succeeded at Inchicore by Mr. 
Ivatt, who early next year goes to Doncaster. It is somewhat 
remarkable that an Irish line should have supplied so many 
leading English roads with locomotive superintendents. First 
the North-Eastern with Mr. MacDonald, then the Lanca- 
shire and Yorkshire with Mr. Aspinall, and now the Great 
Northern with Mr.Ivatt. The fact speaks well for the Great 
Southern and Western Railway. 
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Problems and Solutions in Magnetism and Electricity. By 
W. Suinco and A, Brooker, Longmans, Green and Co. 
1895. 

Tux joint authors of this little volume are well known 
from their earlier work ‘Electrical Engineering for 
Electric Light Artisans and Students.” The present 
book consists of the South Kensington papers on 
‘Elementary Electricity and Magnetism,” for the years 
1885 to 1894, with solutions. The object is to supple- 
ment the ordinary text-books and class work, and to 
afford the student some information as to the method of 
answering examination papers clearly and concisely. 
We have examined the solutions, and find them clear and 
concise, and the student should be able to gain a good 
idea of the proper method of dealing with such questions. 
Small diagrams are in some cases given to encourage the 
student to make sketches, a method which cannot be too 
much approved. At the end of the book will be found a 
series of original questions, and the authors consider 
that these “cover practically the whole of the South 
Kensington syllabus, and the student who can furnish 
satisfactory answers to those questions may be said to 
have a very fair knowledge of the rudiments of the 
science of electricity and magnetism.” Without entering 
into the much debated question as to the value of the 
South Kensington examination for testing a student’s 
knowledge, we may say that doubtless the book will be 
found a useful little tool for aid in obtaining the coveted 
certificate. But, in our opinion, all such attempts at pro- 
ducing aids to cramming are to be deprecated from the 
point of view of solid value to the student. 

We have known cases where a smart schoolboy, who 
had never seen any electrical apparatus except through 
a shop window, has by three days’ reading obtained a first 
class elementary certificate, and we fear that the view of 
the authors will lead boys to suppose that because they 
are able to answer a short list of questions, there is no 
need for practical work. We believe that a little 
practical work—not the manipulation of carefully pre- 
pared apparatus with a recipe attached—is worth 
weeks of study of examination papers, although the 
former work might not result in the possession of a piece 
of printed cardboard. The pity of it is, that the salary 
of the teacher should in many cases depend solely upon 
the number of such cardboards he can enable his class to 
secure. 








Kinnaber ; or, The Great Railway Race of 1895. By W. J. 
Scorr, B.A., Cantab, London: Kegan Paul, Triibner, 
and Co. 1895. 

In this little book Mr. Scott has given a very interesting 
and vivacious history of the remarkable competition for 
the London-Aberdeen traffic which rendered the months 
of July and August, 1895, ever memorable in railway 
annals. Mr. Scott finds himself unable to accept the 
solemn denials in which the chiefs of both the competing 
lines from London so amusingly indulged, and so per- 
sistently reiterated, that any race at all took place; and 
the reason he cannot accept those denials is that he 
personally interviewed the race in progress. 

Mr. Scott’s indomitable scepticism in this respect 
seems to us highly reprehensible, for had he exercised 
those powers of keen observation he has shown himself 
to possess, he must have noticed that all the companies 
were doing was to try who could get to Aberdeen first. 
And yet he calls that racing! He treats both competi- 
tors with strict impartiality, but it is not difficult to 
discern the leaning of his personal preference. Although 
a few trivial errors have crept into his notes, which 
doubtless will be corrected in future editions, they are, 
on the whole, thoroughly accurate and trustworthy. His 
criticisms of the rival services are shrewd and just, and 
his account altogether of the remarkable feats achieved 
by all the five railway companies that took part in the 
competition is extremely readable and useful, and 
a large number of readers will doubtless enjoy and 
preserve it for future reference. 

There are some slight eccentricities in Mr. Scott’s 
scheme and method. The varieties of type, and the 
indulgence in sensationally black typography when a 
special moral has to be pointed, or a tale adorned, has a 
curious effect at the first glance, but certainly has the 
merit of directing attention to salient features. It is 
rather an oddity that two of the four principal illustra- 
tions represent engines which took no part in the “‘ race,” 
viz., the Caledonian Company’s 7ft. single, and the North 
British 7ft. coupled. Mr. Scott, like many other people, 





‘ seems to imagine that the former engine, No. 123, which 


won much fame in 1888 by making a run from Carlisle 
to Edinburgh, which, at that time, was of almost unpre- 
cedented merit, would have completely eclipsed the 
Caledonian coupled engines, had it been employed in this 
year’s racing. For this view there appears to be no ground 
whatever. The 6ft. 6in. coupled Caledonian engines have 
entirely distanced any recorded performance of the 7ft. 
single, alike in weight-pulling and in average speeds up 
and down hill, and have at least equalled it in maximum 
speed. The curious “cult” of “‘ No, 123 ” appears to rest 
on a purely imaginative basis. 

Mr. Scott dissents from the view expressed in our 
leading columns that much of the remarkable steadiness 
of the racing trains at their highest speeds may be 
explained by gyrostatic action. He says he “thinks he 
knows the answer to the riddle,” but has not space to 
giveit. That is unfortunate. It would have been inter- 
esting. On the other hand, we can hardly agree with 
him that cost is saved by increased speed, because, as he 
puts it, “‘ the greater momentum lessens the pull on the 
draw-bar.” We fear that this theory will not hold water. 
We wish it would, for in that case we might hope for the 
gradual attainment of a maximum speed at which the 
consumption of coal should have diminished by degrees 
to nil. Nor can we concur in his opinion that ‘“ the 
thirty-two miles of steep fall from Shap run at terrific 
speed somewhat lessen the merit of the West Coast’s 
secondrun.” In the first place, we strongly demur to the 
adjective “‘ terrific "—7.e , alarming, or calculated to cause 
alarm. The speed was high, but in no sense terrific on a 
length of good line so favourable to fast running, and it 
must be remembered that the train had previously broken 
all records for the uphill work to Grayrigg and Shap. 

However, while many readers of Mr. Scott's useful 
little book may dissent from some of his dicta, they will 
all feel grateful to him for the trouble he has taken to 
provide them with a valuable permanent record of the 
most interesting event that railway history has furnished 
up to the present time, and for the ability with which he 
has carried out his task. 

It should be added that Mr. Scott’s book is illustrated 
by some very good reproductions of excellent photo- 
graphs taken by Mr. Percy Caldecott. ‘ 





SHORT NOTICES. 


Proceedings of the South Staffordshire Institute of Iron and Steel 
Works’ Managers. Session 1894-95. Brierley Hill: Printed by 
Ford and Addison, Advertiser Office. 1895.—Thbis contains, 
amongst others, papers on the choice of a steam engine, on our 
Factory Acts, on suggested improvements in manufacture of hoops, 
sheets, and bars. 

The Mechanical World Pocket Diary and Year Gook: for 1896. 
Manchester and London: Emmott and Co. Price 6d.—This con- 
tains a judiciously made selection cf rules, tables, and data for the 
use of those with ical engineering in the 
engineer's works or offices, and for those who are users of engines 
and machinery, more particularly of the mill and factory kinds. 
Its contents are varied from those of previous years, and its price 
is very low indeed. 

The Railway Almanack, 1896. Price 64, London: McCorquo- 
dale and Co.—This directory maintains the very useful character 
to which we have referred in previous years. It is complete in 
respect of all its special requirements, and no attempt is made 
to fill 2 - large book with information not properly within its 
scope. ith its diary it is one of the most handy annual publi- 
cations, It is useful to mest people, and an essential to all in 
any way interested in railway matters. It is, as usual, accom- 
panied by a sheet almanack. 

Adressbuch der Deutschen Maschinen Industrie, Eisen, Stahl und 
Metallwerke. Zweite Auflage. Jahrgang 1895-1896. Unter Mit- 
wirkung von Ingenieur Alfred Ho!’z:, Dresden: Verlag Friese 
and von Pattkamer. London: Sampson, Low, Marston, and Co., 
Li. Price 203, net.—This is a compendious and useful volume, 
Broadly, its arrangement is this :—First come the names of firms 
in alphabetical order, with their addresses, after which the names 
of places follow in like order, each place name having beneath it a 
list of the firms there carrying on business. To these is added an 
exhaustive list of trades or subjects, under each head of which the 
firms are grouped by reference to their places of business arranged 
in alphabetical order. The work appears to be well done. The 
frontispiece isan excellent portrait of the late Werner von Siemens, 


Surveying and Levelling Instruments Theoretically and Practically 
Described for Construction, (Jualities, Selection, Preservation, Adjust- 
ments, and Uses; with other Apparatus and Appliances used iby 
Civil Engineers and Surveyors in the Field, By William Ford 
Stanley. London, E and F. N, Spon. 1895.—This is the second 
edition of a deservedly popular bcok, the title of which does not 
convey anything like a complete idea of its contents, for it explains 
a great many of the uses of the instruments it describes in a more 
practical manner than some of the bocks much more pretentious 
as to their educational objects. The new edition contains much 
new matter luding a pter on cl ters, the many uses 
of which are only now being fully appreciated. As developed in 
such usefal instruments as Lister’s inclinometer, particularly useful 
to railway engineers, the telescopic hand cli ter, and Stanley’s 
gradiometer, it is now being recognised amongst the best of too: 

Working Models for Engineering Students, Series land 2. Engine 
Slide Valves. With descriptive letterpress. D:signed by Thos. 
Jones, M.I. Mech. E., and T. Gilbert Jones, B.Sc., Whit. Scholar. 
Pablished by the Authors, 27, Barton-street, Moss Side, Man- 
chester. Manchester: John Heywood and A. G. Thornton. Price 
23, 6d. net.—This is a set of eight card models of different kinds 
of valves as used in steam engines, with diagrams attached show- 
ing the positions of the crank at cut-off, release, and compression, 
and the relation of crank and steam diagram: The section of the 
valve and cylinder parts are very clear, and the models show to 
students in a few minutes what would be difficult to learn without 
them in many hours, They show, moreover, the section of real 
valves, and not mere illustrative diagrams. They are simply con- 
structed and yet sufficient, and will be useful to many others 
beside the students they are made for. A small explanatory 
pamphlet accompanies the box of models. It may be suggested 
that the piston and slide rods would be improved by stiffening 
with a strip cf thin steel ribbon or tin underneath them to prevent 
their buckling. 














BOOKS RECEIVED, 

The Railway Diary and Officials’ Directory, 1896. Price 1s. 

Principles of Metallurgy. By Arthur H, Hiorns, London: 
Maemillan and Co, 1895, Price 6s, 

Elements of Geometry. By George C. Edwards, Ph.B, London: 
Macmillan and Co. 1895, Price 7s, 6d. 

Science for All, Part I. Price 6d, Edited by Robert Brown, 
M.A., &c, With over 1700 illustrations. To be completed in 
twenty parts. London: Cassell and Co., Ld. 

An Elementary Treatise on Heat and the Steam Engine. By the 
Rev. Isaac Warren, M.A. Dublin: Hodges, Figgis, and Co,, Ld. 
London: Simpkin, Marshall, Hamilton, Kent, and Co., Ld. 1895, 
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REPORT ON THE SITUATION OF THE OLYDE 
, AND BELFAST STRIKES. 


We have received from Major A. H. Hops, on behalf of 
the Iron Trades Employers’ Association, the following 
letter, and report, on the ‘Causes, Conduct, and Present 
Situation, of the Engineering Strikes at Belfast and on 
ihe Clyde.” The report was drawn up for the Associa- 
tion by Mr. J. Stafford Ransome :— 

1o the Editor of The Engineer, 

gir,—A great deal has appeared in the public press about the 
unfortuaate dispute at Balfast and on the Clyde. My committee 
fae), however, that the actual facts that led to the strike at Balfast 
aad subsequent trouble on the Clyde have never _yet been 
thoroughly understood by the public. They therefore instructed 
a gontleman well versed in labour matters to make a carefal in- 
yaitigation on the spot, and I am directed to send you his report, 

My committee, as representing the Associated Master Eaginoors 
of England, and employers of large numbers of members of ths 
Amalgamated Society of Kagineers, have necessarily a vital 
jatgrost in this question, and are anxious that the points in dispute 
shusld b2 clearly and thoroughly understood by them and the 

ublic. Tho report is a mere statement of facts, and no comment 
js made on them. AbRIAN W, Hove, Ganera! Secretary. 

Manchester, Dacomber, 1895, 

Revort t> tho Iron Trape Emvioyers’ Association as to the 
causes, conduct, and preseat situation of the engineers’ strikes 
at Balfast and on the Clyde. By J. Stafford Rinsome, Assoc, 
Member Inst, C.E. :— 

Ia accordanca with your instrustions I have visited Balfast and 
the C.yde with a view to ascertaining full particulars on the points 
set forth in the above heading, and after studying these strikes on 
the spo, and interviewing such authorities as were most likely to 
bo able to afford reliable information, I beg to submit that :— 

To grasp the actual state of affairs with regard to these strikes, 
it is in the firat instance necessary to disabuse one’s mind of certain 
misleading statements which have been systematically propagated 
during the dispute. 

Firstly, it has been said that these disputes are “ strikes of 
sbipbuilders.” But such is not the case, as not a single shipbuilder 
ha been called out on strike in either district. Both are engineer- 
ing strikes pure and simple, and have been brought about by the 
Analgamated Society of Kagineers, and the strikers are confined 
to members of this Society, and non-members in the same trade, 
who have been induced to join them on the strength of receiving 
strike pay from the Society. 

Tae second misleading statement is one to the effect that the 
Balfast masters had made a promise of some sort to restore wages 
to the maximum rate of former times, which would entail an 
advance of 23, a-week. Sich a promisa has never been made, as, 
apart from the fact that the masters repudiate it altogether, the 
other side have entirely failed to substantiate their statement. As 
a matter of fact, the charge was brought by a local official of the 
Amalgamated Society of Eagineers, who, when pressed for an 
explanation, had to admit, that to the best of his belief, the promise 
was made by an individual master in course of a private conversa- 
tion with him. Even this vague statement is without support. 

Itis true that the general secretary of the union backed up his 
Balfast agent, and in doing so, went the length of maintaining 
that ‘‘the masters had committed their promise to writing.” But 
he has failed to produce the writing in question, and there is 
nothing in the minute book which recorded the interviews 
between the masters’ association and the men’s representatives at 
the tima which touches on, or even vaguely hints at, any such 
promise or undertaking—see extract attached herewith. 

Another misleading statement from which the public have suffered 
is one to the effect that the Clyde dispute was brought about by 
what is described as ‘“‘sympathy.” That is to say, that while 
having no dispute with their men, the masters by pe turned 
them out to starve, &c.,in order to hamper the Amalgamated 
Society of Engineers. I propose to show, however, hereafter that 
the Clyde masters were face to face with practically the same 
demand as the Balfast firms, and the Amalgamated Society of 
Eagineers merely postponed matters on the Clyde until they should 
have finished with Belfast. 

There is a fourth and relatively unimportant error habitually 
made, and that is the describing of the Clyde dispute asa ‘‘lock 
out.” It may have been in the first instance, but at that time it 
affected less than 300 men. The strike which followed immedi- 
ately, and which quite swamped the lock out, brought out over 
3000 men. 

With regard to the pretexts for striking, it is as well to deal 
with the strikes separately, and Belfast being the simpler and 
earlier, I will take it first, 

To grasp the wages question properly one must go back to 1888, 
In the four years 1888 to 1891, the men bad secured an increase 
of wages to the extent of 83, and 5s, a week in the two branches of 
engineering that were carried on in the district. 

This brought the wages of both up to 343, a week, In the two 
following bad years the masters took back two of the shillings. 
Tans, in 1893 the standard wage became 323,., and has remained at 
that figure ever since—see table attached herewith. The recent 
demand of the Amalgamated Society of Eagineers was for the 
23, in question to be re-given, 

The question has been raised as to whether the state of trade 
at the present time would warrant such a rise, and consequently 
it is interesting to note how Belfast has been getting on in this 
way. Statistics show us clearly that from the time of the last 
reduction, 7.¢,, during 1893, 1894, and 1895, the increase of tonnage 
lodged does not amount to more than 10 per cent, Unfortu- 
nately, too, this increase has been entirely effected by cargo- 
carrying tonnage, which does not demand per ton anything like 
the amount of labour P ger ships, and the 
demand for these latter has decreased in a marked manner. Then, 
again, the capacity of the yards has enormously increased during 
the three years in question; so that it will be seen that the 
10 per cent. improvement, even if it had been of the profitable 
sort, would not have increased the pressure of work. In fact, as 
matters now stand, the state of the shipping trade in Belfast is 
less brisk now than at the time of the last reduction, 

Now to take the Clyde strike, the wages from 1888 to 1891 rose 
three times, showing a total increase of 14d. an hour, or rather 
over 63, a week. In 1892 and 1893 there were two reductions of 
} 1, an hour each, say just over 2s, a week in all. Since then no 
alteration has been made. Thus not only the times, but the 
amounts practically coincided with those at Belfast. 

With regard to the Clyde masters’ relations with the union 
ofcials, the friction began as far back as March last, when in a 
tentative manner the Amalgamated Society of Engineers tried to 
forca certain individual firms to agras to a minimum wage of 74d. 
an hour. Qne rather large firm successfully fought the demand, 
and finished by replacing its men by non-unionists, Two small 
firms, backed by the Masters’ Association, were able to resist the 
demand without a strike, while two small firms outside the Masters’ 
Association had to accord the trade union terms after a strike, 

In August the Amalgamated Society of Engineers made a 
peremptory demand of the Clyde masters to establish an all-round 
minimum of 7d. an hour, such a minimum actually existing in 
Balfast. Bat this the masters refused, offering, however, to in- 
crease the wages of all men who were paid less than 7d. an hour 
by }4., on the understanding that no further demand should be 
msde for a period of six months, which was eventually reduced to 
four. This proposal was emphatically rejected by the union, who 
at once stated that they weld be satisfied with nothing less than 
744., and without any time limit. This the masters refused, and 
then it was that they joined forces with the Belfast masters—and, 








as a matter of fact, neither of them knew, at the time they made 
the compact, which district was to be attacked first by the Amal- 
gamated Society of Eagineers. 

It is interesting here to note that at the time when the union 
wore pressing the Glasgow masters to raise wages and establish a 
minimum of 741, an hour, on the plea that the improved state of 
trade would warrant such an advance, their own secretaries of the 
twenty-six branches covering this particular district had officially 
returned to the headquarters of the suciety reports in sixteen cases 
that trade was “ bad,” and that in the remaining ten it was only 
moderate. Sse extract from a monthly report of Amalgamated 
Society of Engineers attached herewith. 

The strikers in Belfast number about 1000 men, who are nearly all 
union members. Those on the Clyde number about 3000, of whom 


The microscopical investigation showed that pure iron 
consisted of cubic and octahedal crystals. Oa the introduction 
of carbon a new constituent, which became dark brown on 
etching, appeared and remained sharply localised in the iron, 
until at about 0°9 per cent. the whole mass consisted of this 
constituent. This point was defined as the saturation point of 
steel. Steels containing less than 0°9 per cent, of carbon and 
consequently free from iron, were termed unsaturated ; whilst 
steels containing above 0°9 per cent. were distinguished as super- 
saturated, because they contained an excess of Fe,C, The 
particular method necessary to obtain reliable sections of hardened 
steel was described, The general results of the microscopical exam- 
ination sustained the theory that the hardness of quenched steel 
was due not to a hard allotropic modification of iron, but to a. 
definite sub-carbide corresponding to the formula Fe,,C. This 





only one-third are unionists, These 4000 engineers ing work 
have necessitated the discharge of about 2000 unskilled hands 
who worked with them. 

In Belfast, where the strike has lasted over seven weeks, some 
thousands of men in the shipbuilding and boilermaking line have 
already had to be discharged, and others are working three-quarter 
time. In fact, it is considered that if work is not resumed by the 
engineers in another month all the shipyards will be at a standstill. 

Oa the Clyde the proportion of outsiders thrown out of work is 
not so great, owing to the strike being younger and to the engineer- 
ing work being ahead of the shipbuilding department in many 
cases at the commencemont of the strike. 

I can find no trace in either district of any animosity between 
master and man, There has been no rioting and no attempt to 
fill the places of the strikers. Both master and man appear 
anxious to resume work; but while the former eea no way to 
accede to the union demands, the latter, without any enthusiasm 
for the cause of their leaders, are merely awaiting instructions 
to return on whatever terms the union can effect. They are, 
in short, entirely under the thumb of their officials, 

Neither side wish for outside intervention, although unusual 
efforts have been made to enforce it in this dispute. With regard 
to the prospects of settlement, the position is simple. The masters 
have all along been prepared to allow the same terms to the 
engineers as those they have accorded to the shipbuilders, viz., 
ls. a week advance in Feb or March next if trade will 
warrant it. The Clyde masters have offered this, and it is well 
known that the Belfast masters are willing to do the same. Beyond 
this they cannot go without reopening the question with the 
boilermakers and shipbuilders, which would be a very much more 
serious matter than a disagreement with their engineers, It is this 
consideration, perhaps, more than any other which tends to hold 
the masters together at present, and consequently gives them 
their strong position. For the same reason it becomes obvious 
that arbitration would be futile. 

With regard to the compact of federation between the masters, 
it is interesting to note that this was signed on October 2ad, 1.¢., it 
was anterior to the first of the two strikes, which took place on the 
llth of the same month. This fact, if any farther proof were 
needed, should be ample to show that the Clyde masters were 
expecting an attack from the engineers. 

I am not at liberty to say very mach with regard to the terms 
of the agreement, except that it is on the lines of that which 
already existed between practically the same masters with regard to 
their shipbuilding departments. In all there are about thirty firms 
involved, of whom, at all events, about ten have nothing to do with 
the shipbuilding trade. The raison d’étre, however, of the agree- 
ment is very clear, as for years past the two districts have had 
practically identical interests. Any change in wages, hours, or 
other details of labour in the one district immediately affected 
the other. Again, it was noticeable that whenever the Amalga- 
mated Society of Eagineers organised a dispute, it invariably 
devoted all its attention to one district, and brought all the force 
of its organisation to bear on it, and then, if successful, it would 
tackle the other. The masters had therefore retaliated by putting 
it out of the power of the union to tackle them otherwise than 
collectively, 

I need not deal with the Carlisle conferences here, as they have 
been fully reported. The prospects of extending the masters’ 
federation are now considerable, and it is well known that the 
engineering firms in the north-east of Eagland have recently 
decided to join the organisation. There is not the least foundation, 
however, for the rumour which has been credi by so many 
people to the effect that it was the intention of the Clyde and 
Belfast masters to demand a lock-out ‘‘on sympathy” on the east 
coast. If there is to be any trouble, there will be a local one on 
the overtime question, which has formed a bone of contention for 
some time past. 

I think it well to mention, in conclusion, that it is persistently 
rumoured that deeper and more intricate reasons than the ostensible 
motives with which I have dealt above are in reality responsible for 
these two strikes, . 

These reasons are said to have had to do with the internal friction 
which exists in the administration of the Amalgamated Society of 
Engineers, I do not think, however, that it is necessary to go into 
the matter here, the more especially because I anticipate that on 
or before the termination of the strike this matter will be cleared 
up. J. STAFFORD RANSOME, 
Grand Central Hotel, Belfast, November 29th, 











THE INSTITUTION OF CIVIL ENGINEERS. 


PHYSICAL PROPERTIES OF IRON AND STEEL, 
At the ordinary meeting on Tuesday, December 3rd, 1895, Sir 
Benjamin Baker, K.C.M.G., the President, in the chair, two com- 
munications dealing with the ‘‘ Physical Properties of Iron and 
Steel” were read. 

The first paper, on ‘‘ The Influence of Carbon on Iron,” by Mr. 
John Oliver Arnold, F.C.S., embodied the results of researches 
undertaken by the author primarily to determine whether, at high 
temperatures, the carbon still remained in combination with the 
iron, 

The mechanical tests showed that in normal steels the 
tenacity increased with the carbon up to 1‘2 per cent.; a further 
addition of carbon causing a diminution in the stress. Thus, the 
tenacity of ingot iron containing about 0°1 per cent. of carbon 
was found to approximate 21 tons per square inch ; the maximum 
stress sustained by iron containing 1°2 per cent. being nearly 
62 tons per square inch, whilst the stress registered at 1°5 per 
cent. fell back to about 56 tons, In the case of thoroughly 
annealed steels the stresses were distinctly less than those obtained 
from the corresponding normal metals, the maximum tonnage 
being registered at about 0°9 per cent. of carbon. With higher 
carbons the strain rapidly diminished ; being at 1°5 per cent. 
of carbon only about 22 tons. The ductility of normal steel 
diminished with the carbon; the elongation with 0°1 per cent. 
of carbon being 47 per cent., and at 1°5 per cent. 3 per 
cont, on 2in. The ductility of the corresponding annealed 
metals was slightly greater up to 0°65 per cent., but between 
0°65 per cent. and 1‘2 per cent. it was less than that obtained 
from the normal steels, registering a minimum at about 0°9 per 
cent, Under compression the softness of normal steel decreased 
with the carbon until 0°9 per cent of that element was present ; 
between 0°9 and 1°5 per cent. the flow was practically stationary. 
Annealed steels under compression indicated a maximum 
hardness at 0°9 per cent., and were distinctly softer than the 
normal metals, Between 0°9 per cent, and 1°5 per cent. the 
steel became remarkably soft under compression ; steel with 1°5 
per cent, of carbon was softer than iron containing 0°1 per cent. 
In hardened steels the rigidity of the metals increased enormously 
as the carbon rose, and between 0°9 per cent. and 1°5 per cent, 
the metal was practically incapable of flow under compression. 
The remarkable mechanical tests obtained from the annealed steels 
between 0°9 per cent. and 1°5 per cent. were undoubtedly due to 
the decomposition of Fe,C into free iron and graphite, 








formula involved a maximum evolution of heat of combination, 
and a maximum absorption of heat of dissociation respectively, 
on cooling and heating, in iron containing about 0°9 per cent. of 
carbon, Doterminations of these heats in vacuo gave decisive 
maxima both on keating and cooling at 0°89 per cent. of carbon. 

The magnetic observations on hardened steels had led the 
author to the conclusions (1) the magnetic permeability varied 
inversely as the carbon present ; (2) the permanent magnetism 
was directly proportional to the carbides of iron present ; and (3) 
in iron containing between 0°1 per cent. and 0°9 per cent. of 
carbon the permanent magnetism was directly proportional to the 
sub-carbide of iron present, 

The author based the existence of a sub-oxide of iron, possess- 
ing the formula Fe,,C, to which the phenomena of hardening and 
tempering were due, on the following experimental facts :—(1) The 
well-marked saturation points in the micro-structure of normal, 
annealed and hardened steels ; (2) a sharp maximum in a curve, 
the co-ordinates of which were heat evolved or absorbed at the 
carbon change point, Ar. 1], and the carbon percentage ; (3) a point 
in the compression curve of hardened steels at which molecular 
flow ceased ; and (4) a sharp maximum in a curve, the co-ordinates 
of which were the carbon percentage and permanent magnetism in 
hardened steels, 

The second paper, on ‘* The Dilatation, Annealing, and Welding 
of Iron and Steel,” by Mr. Thomas Wrightson, M. Inst. C.E., 
dealt with investigations of some of the physical changes 
which occurred in iron during its passage from the homogeneous 
molten state to the solid and more permanent condition. 

With regard to the alleged floating of solid iron upon molten 
iron of the same kind, the author had found that if the piece of 
solid iron was lowered into the liquid metal by means of an iron 
fork, it always descended with the fork, but in a few seconds 
left the prongs and floated to the surface. For some time the 
sphere continued to rise above the surface until, at such a tem- 
perature that it melted, it quickly joined the molten metal. 
On first sinking the ball proved itself to be denser than the 
liquid iron. It then expanded and became considerably less 
dense than the liquid; and lastly,a reversal took place and the 
ball in melting became of the same density as the liquid. The 
assumption that dilatation was continuous and uniform during 
the passage from the liquid to the solid state was therefore 
erroneous. In order to eliminate ths errors due tothe emergence 
of the floating body above the surface of the molten metal, the 
author used for subsequent experiments an instrument by which 
the specific gravity of a 4in. cast iron ball, completely submerged 
in the metal, could be observed and continuorsly recorded. 

The order of experiment was afterwards reversed, and the 
change of volume was measured as the molten iron solidified. 
Into two spherical moulds of dried loam, 15in. in diameter, was 
poured in one case Cleveland white-iron, and in the other 
Cleveland grey-iron, A few minutes later, the top half of the 
mould was raised, and the diameter of the congealed surface 
was measured with callipers. This was repeated at intervals, 
The results afforded qualitative confirmation of the other experi- 
ments, The early consolidation of the outer layers, however, by 
impeding the free expansion of the interior, prevented quantitative 
agreement, 

The specific gravity of the material was found to be, at the sur- 
face of the top cavity, 54in. above the centre of the sphere, 6°95, at 
the centre of the sphere, 7°13, at the points, 23in., 47in., and 7din. 
below the centre, 6°87, 7°08, and 7°15 respectively. The results 
of further experiments on the buoyancy of solid rolled low-carbon 
steel showed that it followed the same law as castiron. It 
appeared, therefore, that the physical changes from liquid to solid, 
as from solid to liquid, were similar in grey iron, white iron, and 
low-carbon steel. 

The same operations, as described for the cooling of a 15in. 
ball, were at work in the cooling of all castings. In their design, 
therefore, forms in which extreme initial strains were likely to be 
generated should be avoided. The method of cooling should also 
be favourable to the avoidance of such strains being set up, as cast 
iron plates of good material, after being cooled, sometimes suddenly 
and spontaneously broke into pieces, on account of improper 
cooling. 

In view of the apparent analogy between the expansion of cast 
iron in cooling from the liquid to the plastic condition and the 
expansion of water in cooling from 4 deg. C. to 0 deg. C., the 
author had undertaken experiments to ascertain whether the 
welding of iron could be attributed to similar action to that pro- 
ducing regelation in ice. 

In the author’s experiments, which were carried out at the Mint, 
with the aid of Professor Roberts-Austen, the temperature at the 
welding surface of iron heated in an electric welding machine 
was taken by a recording pyrometer. 

Tae theory of regelation in ice was found to hold good also for 
iron, in which case, however, there were increasing degrees of 
mobility between the temperature of 1400 deg. C. and that of 
melting wroughtiron, 1600 deg.C. When pressure was applied toa 
bar, e.g., at 1400 deg. C., not only was the melting point lowered, 
but the mobility of all lower temperatures within the critioal con- 
dition was increased. 











THE YORKSHIRE COLLEGE ENGINEERING Society.—The third 
meeting of the session was held on Monday, the 25th ult., at the 
medical school, when Professor de Burg Back, M.D., C.M., 
F.RS.E., gave a description with practical illustrations of the 
instrumental equipment of the physiological laboratory of the 
medical department of the Yorkshire College. The president of 
the Society, Mr. Henry MacLaren, M.I. Mech. E , was in the chair. 
He said the physiological department might be called the engi- 
neering department of the medical school, inasmuch as there were 
various mechanical devices used as recording instruments, and the 
laboratory was fitted up with motors, shafting, and bands con- 
nected with each table. The professor was the engineer of the 
whole as he had designed many of the instraments which had been 
made and fitted up under his direct superintendence. Professor 
Buck gave an outline of the modern methods of teaching physio’ogy, 
and how they were dependent upon self-recording instruments in 
connection with many observations the students had to make. The 
divisions of time required on the recording instruments are supplied 
by an electrical distribution arrangement, seconds being obtained 
from a standard clock—the tenths of seconds from a vibrating 
spring and hundredths of seconds from a tuning fork, these two 
latter being electrically maintained in vibration, the changes 
being made by the insertion of a peg for each table in a 
corresponding hole in the switch board. The professor showed 
the leg muscle removed from a dead frog contracting and expand- 
ing as in life, and pointed out that even under these conditions it 
became tired. The heart was also shown stimulated to beat as in 
life, and the different beat of the auricle and ventricle being plainly 
shown by the recording instrument, and so by varying the conditions 
various results could be obtained, and accurate knowledge of cause 
and effect gained, 
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COAL-WASHING AND COKE-MAKING PLANT. 


THE accompanying engravinys illustrate a coal-washing and 
sizing plant recently erected at the Cyfarthfa Ironworks in 
connection with the coking plant. Previous to the erection 
of the washing plant the coal was all passed through a large 
Carr’s disintegrator, and large coal was frequently broken 
down by a set of large rolls, and also passed through the dis- 
integrator, the object being to improve the coke by using a 
proportion of large or clean coal. In designing the coal- 
washing plant it was laid down that the existing crushing 
plant should remain intact, and that the washing machinery 
should be an addition to it, arranged so that in case of 
necessity the old system could be reverted to at a few 
minutes’ notice. 

The contract for the coal-washing machinery was let to 
Messrs, Sheppard and Sons, Limited, of Bridgend, South 





small end to 8ft. at the large end, the first 9ft. is covered with | 
strong steel wire cloth gin. clear mesh and the remainder | 
with jin. mesh, Upwards of 60 per cent. of the coal passes | 
through the gin. mesh, 20 per cent. through in. mesh, the 
remaining 20 per cent. being larger. These three sizes may 
for convenience be termed nuts, peas, and duff, 
Dealing with the duff coal first, it passes from the screen | 
in a covered shute to a long distributing trough D, provided 
with a worm or screw, one half having right-hand screw and | 
the other left-hand ; the coal is divided at the point where the 
right-hand and left-hand screws meet, so that one half the | 
coal shall travel in one direction, and the other half in the | 
contrary direction. Under each half of the trough are | 
arranged two sets of five-compartment Sheppard’s auto- | 
matic feldspar washers E, that is to say, in all, ten com- 
partments. The coal is divided between these compart- 
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screen is about 16ft. long, tapered from 5ft. diameter at the | 
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of about the same specific gravity—about Gin. deep is ; 
the coal and refuse arrange themselves in ines =~ 
according to specific gravity. The refuse, being small in size 
works its way through the layer of feldspar, and Passes 
through the perforated plate forming the bottom of the 
washing boxes, and falls into a chamber under it. At the 
bottom of these chambers runs @ screw or worm, which col. 
lects all the refuse from each set of washing boxes and 
conveys it to one end, where the refuse elevators FF p 
raise it by means of perforated boxes to a bunker. 

The coal has now been carried by the water to the settlin 
chamber G, The settling chamber may be said to be the 
heart of the whole plant, for upon its efficient working the 
success of the washing plant largely depends. It will be seen 
on reference to the plans that an elevator pit is formed at 
one end to receive the washed coal elevator H. The smal] 
coal and water are discharged into this pit, which is always 
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Wales, in Juné, 1894, and provided for a plant capable of 
washing 500 tons in ten hours, the coal to be divided into 
three siz2s. The machinery was completed and started in 
the early part of this year. The following is a brief descrip- 
tion of the process with reference to letters on the drawings. 
The coal to be washed is procured from the several extensive 
collieries of Messrs. Crawshay Brothers, and consists of 
steam coal and bituminous coal. All of the coal has passed 
over the ordinary colliery screens with bars spaced at about 
1jin, The coal is brought to the washing machine in 
ordinary coal trucks on three lines of rails, and is unloaded 
by hand into a large hopper A. The proportion of steam 
coal to bituminous coal is regulated at this point, and varies 
from two-third steam coal and one-third bituminous coal to 
half and half. The two sorts of coal are mixed both by the 
unloading and by the subsequent elevating, screening, and 
washing. The coal is raised from the hopper by a large 
steel elevator B, made on the usual dredger pattern, viz., 
with one thick and two thin links alternately, with boxes 2ft. 
wide. This elevator, with drums making ten revolutions per 
minute, would deliver 55 tons of coal per hour. The coal is 
discharged by the elevator into a revolving screen C. This 
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WASHING AND COKE M‘K!NG 
ments by means of openings in the bottom cf the trough, a 
jet of water playing upon each spout to prevent clogging. 
The feldspar washers are arranged in two sets of five com- 
partments each; each compartment is divided into two parts, 
separated from each other by a vertical plate from top to 
bottom. In each half compartment is a steel box, witha 
perforated plate bottom, the perforation being larger than 
in., so that any particle of refuse can pass through it. The 
two boxes are hung one on each end of a beam, and ac’ as 
pistons in the compartments, and balance one another. 
Motion is given to the beam by an excentric with variable 
stroke arrangement. In this case a stroke of tin. at 180 to 
190 revolutions per minute was found to give the best results. 
The water for washing enters the washing compartments 
underneath the washing boxes and passes up through the feld- 
spar and coal being washed. The coal is first washed in the 
back half compartments, and is carried by the water forward 

| over the division plate into the front half, from which it 

passe3 with the water into the settling chamber. 

The separation of the coal from the refuse is caused by the | 
jigging motion imparted to the washing boxes by the excentric. | 
| On the perforated plate a layer of feldspar—or other material | 
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kept full of water. The bulk of the ccal is deposited at the 
foot of the elevator, while the water passes slowly to the back 
end of the settling chamber, a distance of about 45ft. Owing 
to the large sectional area of the settling chamber, the water 
travels very slowly, and has thus time to deposit the fine coal 
in suspension in it. A scraper is fitted into the settling 
chamber, whick travels slowly, scraping all the deposited fine 
coal to the elevator pit, from which it is raised with the 
coarser coal by the elevator H. The use of this chamber 
enables the water to be circulated and used over and over 
again, without the use of settling ponds, with their attendant 
trouble and expense, the whole work in this instance being 
done mechanically. A centrifugal pump I, of large dimen- 
sions, circulates the water through the machinery. 

To return to the screen, we have now to deal with the nuts 
and peas. Both nuts and peas pass down shutes into a four- 
compartment Sheppard nut washer J. The two sizes are 
washed in separate compartments, the pistons having a dif- 
ferent stroke for each siz3. The coal in this case is washed 
on a fixed grating covered with perforated copper plates, 
through which the water is forced at each stroke of the 
pistons and tbe pistons making from 60 to 70 strokes of din. 
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= out over # dam with the water, the refuse accumu- 
ating on the front end of the copper plate, and being dis- 
charged by means of valves and hand wheels into the 
chambers beneath, from which it is collected and raised by 
elevator K, as in the feldspar machines. The nut and 1 a 
coal, on leaving the washing machine, passes to a revolving 
screen u—Plan 3—made of perforated plate. The perfora- 
tion in this screen is merely to allow the water to escape and 
return to the settling clamber. 

The coal, after leaving the screen, falls into a screw and 
trough M, which conveys it to the foot of the elevator N— 
Plan 4—which raises it to the disintegrator. After passing 
through the disintegrator the coal falls to the foot of a second 
elevator, where it meets the fine coal which has been con- 
veyed from the washing machine by the screw O, under the 
rails, Thus all the coal is reduced to the necessary fineness, 
and raised together to the extensive storage bunkers shown 
on Plan 4. These bunkers are capable of holding from 500 
to 600 tons of clean coal, and are fitted with distributing 
screws, 80 that the’ coal may be taken to whichever part 
requires filling. 

The arrangements at the coke ovens are very complete. 
The ovens are of the Coppée type in two banks of 90 each. 
Bunkers to receive the coke are formed between the two 
banks, and @ very ingenious arrangement for conveying the 
coke to the blast furnaces has m adopted. The coke 
dandies are placed on a low truck worked by wire ropes and 


was wanted, he considered, was a sufficiently large number 
of tests in any one batch of iron to allow of a fair 
average to be estimated for the quality of the batch. The 
ballistic method, although unimpeachable on the point of 
accuracy, was anything but expeditious, and could scarcely be 
called simple. The apparatus devised by the author measures 
the ne directly by a single operation, and in a manner 
sufficiently simple to permit of the test being applied tomany 
— without taking up much time, trouble, or iron. 

‘he instrument is based upon the mechanical measurement of 
the work done in causing reversals of magnetism to take place 
in the iron under examination. The instrument is brought 
forward as a practical tester for workshop use. The process 
of reversal resembles that which occurs in a transformer 
rather than ina dynamo, and the induction is caused to have 
practically the same value in all samples. Thesamples to be 
tested are cut ina — form, and are arranged to be readily 
inserted and removed. The reversal of the magnetism is 
effected by turning a handle, and the result is indicated by 
the position of a pointer ona scale. The iron samples are 
cut or stamped in the form of strips 3in. long, gin. wide. The 
sample is composed of six or seven of these strips for the 
usual gauges of transformer iron, whilst a smaller number is 
used if the material tested is the thicker sheet used in 
dynamo armatures. 

The magnetic tester consists of a permanent magnet 
arranged vertically and swin; about a knife-edge work- 
ing in an agate trough, a lifting arrangement being pro- 
vided like that of a balance, so as to save the knife-edge 
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COAL WASHING AND COKE 


a small engine, and drawn under the bunkers to be filled by 
sliding doors under the coke bunkers, Several can be taken 
at each journey. After they are filled the truck is withdrawn, 
and the dandies are brought back toa point level with the 
top of the furnaces, to which they are wheeled direct—see 
Plan No. 4. 

The following figures serve to show the excellent results 
obtained by the use of this plant, taking the week just ended, 
September 20th :— 

Coal delivered to washing machine for week, 2674 tons 
11 cwt.; refuse extracted by feldspar washing, 125 tons 
13 cwt.; refuse extracted by nut and pea coal washing, 
133 tons 3 cwt. Total, 258 tons 16 cwt. Average coal 
washed per day, 445 tons 15 cwt. ; per cent. of refuse removed 
by washing, 9°6. Loss of coal due to washing, °25 per cent. 
on quantity washed; in other words, 5 cwt. per 100 tons. 
Analysis of coal and coke :—Coal before washing, 12 per 
cent. of ash ; volatile matter, 18 per cent.; coal after washing, 
5°5 per cent. of ash; coke resulting, 7°4 per cent. 

These results, we are informed, are a sample of an ordinary 
week’s work. The very small amount of waste due to 
washing is very remarkable, the more so as it represents the 
whole loss. There are no settling ponds to be cleaned out, 
as in most other systems, and this is an advantage greater 
than may appear at first sight, as the fine coal collected in 
the ponds usually contains a much heavier per cent. of ash 
than the washed coal. It is of very little value for coking, 
as it cannot be effectually mixed with the larger portion of 
clean coal unless passed through a disintegrator with it. 
The whole of the coal is by this machinery delivered together, 
and that without any additional cost or handling. It should 
be further stated thatthe steam for the washing and crushing 
aaa as well as for a large part of the works, is provided 

y the waste heat from the Coppée ovens supplied to ten 
large Lancashire boilers. Both iron and steel works are 
fitted with all the most recent improvements for cheap 
production and large output, and, under the able managemen’ 
of Mr. William E 

undertakings of the kind in the kingdom. 








MAGNETIC TESTER FOR SHEET IRON. 
THE award of a Royal medai by the Royal Society to Pro- 


fessor Ewing for his work on magnetisation effects recalls | 


the paper which he read to the members of the Institution 
of Electrical Engineers at a meeting in the last session, 
entitled ‘A Magnetic Tester for Measuring Hysteresis in 
Sheet Iron.” The author having stated that transformer 
makers find the great importance, from the point of view 
of all-day efficiency, of using sheet iron in which the 
hysteresis losses are small, referred to the wide differences 
exhibited in this respect by different samples of iron as 
shown by the ballistic and other methods of testing. What 
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vans, are amongst the most successful | 


| calibration, an exhaustive series of 
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from unnecessary wear and tear. The pointer, which is 
carried by the upper part of the magnet, is set to zero in the 
middle of the scale by means of a nut which runs on ascrew 
projecting sideways from the middle of the magnet, and a 
more delicate adjustment of the zero may be effected by 
means of a levelling screw. The bundle of iron strips con- 


| stituting the sample to be tested is | pm in « carrier, and is 


covered with a vulcanite washer and secured by two ——— 
The carrier is made to rotate by means of a friction pulley 
and hand driving wheel. This causes the sample to revolve 
between the poles of the magnet, with the effect that its 
magnetism is periodically reversed. The work done in 
reversing the magnetism in consequence of hysteresis causes 
a mechanical moment to be exerted by the revolving 
sample upon the magnet, and the latter, owing to its support 

[ knife-edge, previously mentioned, and which is in line 
with the axis of the carrier, tends to follow the sample, and 
is deflected through an angle which serves to measure the 


| work expended. Since a definite amount of work is done 


per reversal, the deflection of the field magnet is independent 
of the speed at which the carrier revolves, and no special 


| care has to be taken to turn the handle of the driving wheel 


at ® uniform rate. The swinging of the magnet is checked 
by & dash-pot below, and the stability is adjusted to give any 
required degree of sensitiveness. The operation of testing is 


| effected by the insertion of the sample, and after reading the 


deflection of the pointer to one side, the observer reverses the 
direction of rotation, reads the deflection to the other side, 
and takes the sum of the two readings as the total deflection. 
The deflection is proportional, or approximately so, to the 
hysteresis of the iron, even when a comparison is made of 
samples widely different in quality. To insure that this 
shall be so, a considerable air space is left between the 
magnet go and the ends of the sample, with the result 
that such variations of permeability as are liable to be met 
with in different samples of iron are almost without influence 
upon the total induction through the iron. The dimensions 
and strength of the field magnet are so proportioned with 
reference to the section of the sample, and to the extent of 
the air gaps, as to cause the induction to have a value fairly 
representative of transformer work. In the tester exhibited 
in operation to the meeting, the induction is about 4000 
C.G.S. units, with the normal size of test sample. By 
increasing or reducing the area of section of the sample, the 
intensity of the induction is reduced or increased. Within 
reasonable limits, however, any value of this intensity may 
be adopted in testing. 

If a weight of a sample chosen is equal to that of seven 
pieces of this material as a general standard, it will suffice in 
| preparing other samples for testing, to select that number of 
| strips which will give a weight approximating even roughly 
| to the standard weight. The nearest whole number of stri 
| will do, and it is not necessary to cut a narrow or wide s 

to make up the exact weight. Discussing the question of 
“guinea has been 





made to determine to what degree of accuracy the readings 
of the m tic tester correspond to the hysteresis losses as 
found by ballistic tests for various samples of iron. A com- 
parison showed that both accord well to one another, and 
that the scale reading of the a em tester is nearly prc- 
portional to pore ge loss. The hysteresis of the standard 
samples is stated for B = 4000. To find the hysteresis for 
any other induction, it is only necessary to use a table of 
factors given in the paper, and deduced by the author as a 
general mean from ballistic tests of many samples. In con- 
clusion the author said that the instrument could be con- 
structed in various ways, and that his object had been to 
facilitate testing by makers of plates and transformers, ard 
by engineers of alternating current supply stations. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Pipe and coke works,—The Howard and Harrison cast iron pipe 
works at Bessemer are among the largest in the world, and make 
very large sizss of pipe as well as the ordinary commercial sizes, 
The —— cast vertically, the moulds standing in large circular 
pits, which are served by ladles handled by jib cranes operated by 
steam. ‘These steam cranes, however, are being replaced by 
electric cranes, or rather the steam operating machinery is being 
replaced by electric motors. There is thus less gearing and 
machinery to each crane, while there is a great saving in steam, 
the engines on the cranes being necessarily very wasteful. 
An important improvement is the drying of the cores by hot air, 
which is blown by a Root blower through a cast iron hot-blast 
stove similar to the old style of stoves at blast furnaces before 
fire-brick stoves came into general use. The hot-blast stove is 
heated by the waste heat from the coke ovens, and it is intended 
also to use the hot-blast for blo the cupolas, by which a con- 
siderable saving of coke will probably be effected. At the coke 
works conn ith the pipe works, the coal is first washed in 
order to reduce the ash and remove thesulphur. The washed coal 
is coked in a hundred ovens, ed in two rows, and under- 
ground brick fines laid behind the ovens carry the waste to 
the boilers which supply steam for the pipe and coke works, and 
to the hot-blast stove above mentioned. Enough air enters the 
flues through the small openings in the tops of the ovens to cause 
the combustion of the = in the flues, so that no air for combue- 
tion is admitted at the boiler furnaces or stove. It is probable that 
ovens for —_ bye-prodacts will be introduced at these and 
other coke wor aA 

rrigation work.—Besides the large irrigation works in the arid 
regions of the West constructed by private companies for their 
own lands or to supply farmers, a number of smaller individual 
plants for —— farms, orchards, gardens, &:c., have been 
established with eminently successful results, On large works the 
cost of canals and ditches has been greatly reduced by the intro- 
duction of grading machines. The average cost per mile of con- 
structing irrigation canals in various States is as follows, in Evglish 
money :— 

’ Under 5ft. 5ft. to 10ft. Over 10ft. 


wide. wide. wide. 
x £ x 
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Califeemia 1c 2s ce co co BT wn oo WR ae oe 
Golewndle.. «c co cc ce co | 16 ee ce] ~=6B ne oo 
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Sub-humid Region .. .. .. 61 .. .. 5 «sc ae 
Average .. .. 96 825 1120 


On large works the quality of water available, quality of soil, 
engineering works, and the quantity and distribution of water 
have all to be carefully considered, and then when the farmer gets 
the water he must know how to use it for each individual crop 
which he grows—different kinds of grain, vegetables and fruit re- 
quiring entirely different treatment, In some cases irrigation from 
below is used, by means of pipes buried in the ground and closed 
at the lower end. It is also sometimes desirable to apply irriga- 
tion water, but to carry the water off — so as not to soak 
around the roots and keep the earth damp. To effect this, the 
drains of ordi or porous clay pipe may be laid, or trenches 
may be dug, filled with broken stone and gravel, and then covered 
over with the earth in which the crop is grown. 

Windmill pumps for irrigation work,—Great improvements have 
recently been made in windmills for driving pumps, and wind 
pumps are largely used for filling farm and private tanks, railway 
tanks, and for supplying irrigation ditches. According to a recent 
work on irrigation farming a 16ft. wheel at a 1 well can 
furnish a supply for 6 acres to 10 acres, discharging the water into 
a reservoir or head pond. The wheels are of steel or wooden 
slats, or sometimes steel ‘‘spoons,” the latter being said to give 
greater power than those with slats, A vane or tail holds the 
wheel in the wind, and the wheel may be put out of service by 
folding the slats; this being done by a lever operated from the 
saa. The wheel is usually geared to make three revolutions 
to one stroke of the pump, which gives economical work, as a 
high-speed wheel is better than a slow-speed wheel. Iron towers 
are commonly used, built of piping or of structural iron, according 
to the size, The tower should always be so high that the bottom 
of the wheel will be at least 10ft. above the roofs of building, 
trees, or other near-by obstructions, as such obstructions interfere 
with the direct current of wind on the wheel, and also cause cross- 
currents. The higher currents of air are also more uniform and 
steady than those at a lower level. The work done depends upon 
the prevailing winds, but on an a there will be eight to ten 
hours a day with a wind of eight to fifteen miles per hour, giving 
_—— of 41b. to 1lb, per square foot, while in some cases it 

ill be fifteen to twenty-five miles per hour, or 1lb. to 31b, per 
square foot. To irrigate an acre with lin. depth of water will 
take 27,154 gallons, and 1-horse power, with good machinery, will 
raise this lft. high in ten minutes, 

Painting locomotive boilers.—At a recent meeting of the New 
York Railroad Club, a paper on “‘ Painted or Planished Iron for 
Locomotive Boiler Jackets” was read by Mr. E. E. Russell Trat- 
man. The use of planished iron for locomotive boiler jackets has 
been almost universal in the United States until within the t 
few years, but many roads are now making experimental trials of 
common iron or steel painted. It has very frequently been 
assumed that painted jackets would be the more economical, and 
Euro practice in this is commonly cited as an example of 
this class of work, but whilethey may be made more economical than 
planished iron jackets, yet, on the other hand, the work of painting 
may be so elaborate as to make the finished jacket more expensive, 
European practice—and especially English practice—was by no 
means recommended, as the variety of colours used, the amount 
of —— and decoration, and the elaborate finish preclude any 
idea of economy. A planished iron jacket is necessarily expensive 
in first cost; it requires considerable care and cleaning ; the thin 
metal soon gets dented and battered; the dripping from the 
round-house roof will eat away the enamel; and when the 
surface begins to wear in bright spots and to rust, the 
entire jacket soon looks shabby and must be renewed. A much 
cheaper quality of iron is used for a — acket, and if 
economy is the first consideration, the painting may be 
cheaply done, and yet be of fairly good appearance, durable, 
and costing little for maintenance. Since the common iron 
or steel is as efficient as the more expensive planished iron, as far 
as clothing purposes are concerned, it would seem to be true 
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economy to use the former, and then to expend as much paint and 
labour upon it as is consistent with the financial condition of the 
road and the standard of appearance which is to be observed. 
The painted jacket should last as long as the boiler, and the 
expense for maintenance is limited to occasional nting, which 
may be more or less frequent, according to the circumstances of 
different roads. The Pennsylvania Railroad has adopted painted 
jackets as the standard for both nger and freight engines. 
The Chicago, Burlington, and Quincy Railroad abandoned the 
planished iron some years ago, and several railways are painting 
the planished iron jackets instead of renewing them when they 
become shabby, thus avoiding the expense of renewing the jackets, 
Where it is desired to carry the economy as far as possible, the 
saving may be very considerable, the Chicago, Burlington, and 
Qaincy Railroad having effected a saving of over 50 per cent. in 
first cost alone—37 dols. to 18 dols. for planished and painted 
jackets respectively—without taking into consideration the saving 
in maintenance and renewals, The jacket should be given one coat 
of good mineral paint on the inner side to prevent corrosion, and 
then one, two, or three coats of paint on the outside, a combined 
paint and varnish i used for the finishing coat, The colour is 
usually black orinvisible green—Brunswick green—but olive green 
and Tuscan red have been also used, the colour conforming to that 
of the tender tanks. The Canadian Pacific Railway uses planished 
iron, while the Grand Trunk Railway uses steel, painted a reddish 
brown. Mr. Tratman advocated the use of the painted jacket, 
especially where strict economy is to be observed. In the discussion 
it was shown that several roads are now effecting economy by 
painting, instead of renewing their old planished iron jackets. 
Some engi 3 still ider that, in point of ap ce, nothing 
is handsomer than a well-kept jacket of planished iron. 

High steel buildings.—The era of the construction of office build- 
ings of immense height, which has several times been predicted as 
of short life, shows no ~~ of cessation, but is now in full force in 
many large cities, notably Chicago and New York. One of the 
most expensively finished of these is the Marquette Building, the 
offices, corridors, &c., of which are rich in marble wainscotting, 
mosaic floors and mahogany fittings, while the entrance hall is 
decorated with bronzes and frescoes by leading artists, and the 
equipment includes automatic temperature ie electric 
lighting and eleven passenger elevators. This building has an area 
of 140ft. by 190ft., has sixteen storeys besides a basement and attic, 
and is 205ft. high above the sidewalk. The structural work is 
entirely of steel, the columns being built up of Z-bars in lengths 
two storeys high, the alternate columns breaking joint. ‘The 
columns rest on foundations of layers of steel rails embedded in 
concrete. The Reliance Building is 55ft. by 85ft. in plan, has four- 
teen storeys, and rises to a height of ft. above the sidewalk. 
The wind strains are provided for by belt courses of 24in. plate 
girders connecting the colamns at each floor, and these girders 
support the masonry of the exterior walls—which in this case is 
of terra-cotta—the walls being thus, as it were, a curtain of masonry 
hung upon the steel skeleton. The wind bracing in other build- 
ings consists of arched plate girders—or portal bracing—between 
the interior columns, of gusset plates connecting the columns and 
horizontal beams, or diagonal bracing between the columns and 
horizontal beams of the outside of the building. 











AUSTRALIAN NOTES. 


THE annual reports of the Railway Commissioners for the Colonies 
of New South Wales, Victoria, and Queensland, having been issued 
within the one week, give an iateresting comparison of the 
management for the past year. The reports are for the year ending 
June 30th in each case. 

Ne» South Wales railways.—Notwithstanding the continued 
depression and the decreased spending powers of the people, 
together with the restricted trade consequent upon the uan- 
certainty of the tariff, the net earnings show a substantial increase 
upon the previous year; while the percentage of working —— 
to earnings have been gradually reduced year by year until they 
are now the lowest since the year 1882, The staff of the various 
grades, which had to be placed on short time owing to the 
depression, has been gradually restored to longer periods of work, 
until at the present time the majority of the men are working 
full time. The rates of pay have not been reduced, and the staff 
is the best paid body of men in the Colonies, if not in the whole 
world, Out of a total of 2531} miles open for traffic, eighteen 
outlying lines, representing 1180} miles, do not pay working 
expenses and interest on cost of construction to the extent of 
£339,203 for the year. 

The following particulars show the general results of the working, 
with a comparison of the previous year :— 











Railirays. 
Yearending Year ending 
June 30th, June 30th, 
5. 1894, 
Total spent in construction and equipment £36,611,366 ..£35,855,271 
Total debentures finally paid off .. .. .. £1,266,146 £1,248,975 
Total cost per mile open for traffic .. £14 463 £14,335 
Total mileage open for traffic .. .. .. 2,531} .. 2,501} 
Average miles open for traffic .. .. .. « 2,516 2,4274 
Groes TOVONUC... oo cc cco ce co co co £8,006,204 ... £3,518 501 
Working expenses... £1,567,589 .. £1,591,842 
Netearnmings .. .. cc oc « «e oo coe 1,310,615 .. £1,221.699 
Percentage of working expenses to revenue.. 54°46. 56°58 
Earnings per average mileopen .. .. «. £1,144 .. £1,159 
Working expenses per average mile open £623 £656 
Net earnings per average mile open £521 £503 
Gross earnings per train mi aoe bie 7s. 7d. 7s. 10}d. 
Working expenses per train mile .. ., 4s. 14d. .. 48. 5}d. 
Net earnings pertrainmile .. .. .. 3s.59d. .. 38. 5d. 
Percentage of profit to capital invested .. 3°60 .. 3°46 
Number of passenger journeys... .. .. 19,725,418 .. 19,265,732 
Goods tonnage dinate? ae 3,907,844 3,343,958 
Live stock tonnage .. 167,249 149,961 
Train mileage.. .. .. 7,594,281 7,169,785 
Number of locomotives 523 522 
Number of passenger stock 1,044 1,047 
Number of goods stock .. 10,557 10,553 
Tramways. 
Year ending Year ending 
June 30th, June 30th, 
1895. 1894. 
Total spent on construction and equipment £1,428,518 £1,248,986 
Total cost per mile open .. .. .. «. «. £23,418 £21,314 
Total mileage open for traffic .. 61 5 
be, ee ee ee £282,316 £278,194 
Working expenses £230,993 £229,283 
Netearnings ... .. ov os os 2 of £51,323 £48.911 
Percentage of working expenses to revenue.. 81°82 82°42 
Earnings per average mileopen .. .. .. 4,666 .. 5,104 
Working expenses per — mile open 3,818 .. 4,207 
Net earnings per average mileopen .. .. 848... 897 
Gross earnings per tram mile .. .. .. «. %. 3d. .. 2s. 84d. 
Working expenses per tram mile .. .. .. 1s. 10d. 2s, 23d. 
Net earnings pertram mile .. .. .. . 53d. 
Percentage of profit to capital invested.. 3°69 4°07 
Number of passenger fares collected 66,352,069 .. 65,345,097 
Twines... <. cc << os 2,503,161 2,060,781 
Number of motors 120 120 
Number of cars .. .. «2 oo oe 315 268 
Number of general stock .. .. 2. 2. oe 22 22 


Victorian Railways.—The report this year is considerably in 
advance of any previously published. More details in the working 
are given, also maps, diagrams, and a series of well-executed 
photographs illustrating the principal types of locomotives, rolling 
stock, and stations, The Commissioners publish for the first time 
a statement showing the results of working on 45 outlying lines, 
representing a le of 10584 miles, 31 of which do not earn 
sufficient to cover either working expenses‘or interest ; the other 
14 earn sufficient to cover working expenses, but not interest. The 





45 lines fall short of covering working expenses and interest by 
£250,590 for the year ending June, 1894, The following shows the 
general points of interest in the working for the year just closed, 
together with a comparison of the previous year :— 





Year 1895. Year 1894. 
Total debenture capital raised... .. . £36,885,005 .. £36,444,476 
Net interest and charges .. .. .. £1,418,847 £1,460,849 
Unspent balance of loan monies .. .. .. £1,844,268 £1,138,892 
Amount spent on construction during the 
Pe pond “ie he ee oe £173,643 .. £286,191 
Total spent in construction .. .. .. «. £87,922,207 .. £37,745,563 
Cost of construction per mile open.. . £12,221 £12,570 
Total mileage open for traffic .. .. 1. 8,12 3,020 
Gross revenue.. .. 2. «ce os oo co oe £2,581,591 .. £2,726,159 
Working expenses ee ce ee £1,543,393 £1,635,419 
Profit on working... .. .. .. «. o ee £1,038,198 £1,090,740 
Percentage of working expenses to earnings 59°78. 59°9 
Percentage of working expenses to earnings, 
exclusive of p and I tion 56°67 57°18 
Revenue per average mile open £837 £914 
Expenditure per average mile open £501 £549 
Net earnings per average mile open £336 £365 
Number of passenger journeys 40,210,783 40,880,378 
Goodstonnage .. .. .. 2,381,580 .. 2,347,688 
Live stock tonnage 104,277 108,128 
PUREED a “as os os Se a0 os 90 9,567,453 10,145,307 
Net revenue paid on total capital cost—per 
OU 22 ec ce 0s os ee ee we es 2°74 2°89 
Net revenue paid on ditto, exclusive of 
pensions and gratuities—per cent... .. 2°98 3°10 
Net revenue paid on total debenture capital 
expended—per cent. .. .. .. .. « 2°97 8°14 
Net revenue paid on ditto, exclusive of 
pensions and gratuities—per cent... .. 3°20 3°36 


Queensland railways.—A marked improvement is shown in the 
working of the Queensland railways for the past year. The 
revenue has gone up largely, while the working expenses have 
come:down ; the net revenue for the year showing an increase of 
£86,195 to that of last year. Considerable reductions have been 
made in the rates of wool, flour, agricultural produce, timber, coal, 
and live stock, Notwithstanding the reduced rates, the live stock 
traffic has increased by £33,879, and the wool traffic by £17,600. 
Daring the year £10,271 was spent on relaying, of which £8800 
was charged to working expenses, 


Year 1895. Year 1894. 
Total capital expended ° £17,087,027 £16,980,970 
Average cost per mile open .. £6,945 £6,902 
Total miles open for traffic £2,379 .. £2,879 
Revenue act rae fale £1,025,512 £955,747 
Working expenses £581,973 . £598,403 
RUOGRGR-WORMEE 2. cc ce ce oe £443,539. £357,344 
Percentage of expenditure to earnings i ee 62°61 
Earnings per average mile eee £481 .. £402 
Working expenses per average mile .. £245 .. i 
Net earnings per average mile .. .. .. £186. 
Percentage of earnings to capital expended £2 13s. 8d. . 
Number of passenger journeys .. .. .. 2,054,416 . 
Goods tonnage AS rth vs ra 900,591. 
Number of locomotives .. 276 . 
Number of passenger stock 329. 
Number of goods stock .. ., 3,752 





Mr. E. M. G, Eddy has accepted a re-engagement for a further 
term of seven years as Chief Commissioner for New South Wales 
Railways and Tramways, with liberty to resign at a six months’ 
notice any time duriog the period. Mr. J. Mathieson, of the 
Queensland Railways, has been re-appointed as sole Commigsioner, 

The Broken Hill Proprietary Company have issued some purti- 
culars of their famous silver mine, S'nce the commencement of 
operations at the close of 1885 2.573 860 tons of ore have been 
raised, which produced the following :— 


Weight. Value. 
Lead .. 286,144 tons .. .. £3,247,600 
Copper.. .. 2,641 tons 135,70 
Antimony .. 1,617 tons 13,000 
Silver .. 74,C63,012 cz, 9,566,500 
Gold 14,968 cz. oe €0 000 


By the 16th of Oztober next the hundredth dividerd will have 
bsen declared, the amount distributed to shareboldcrs totalling 
£6,368,000 sterling. 








THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


A GooD demand for steam coal prevails, and a large number of 
vessels expected. An upward tendency has taken place in the 
price of house coal, There are good inquiries for pitwood, and 
pooe are hardening. The iron and steel trades are still in a 

uoyant state. An improvement has taken place in the outward 
freight market. Owing to the non-arrival of tonnags the coal 
shipments have not reacied the quantity sent away last week. 
Dae to arrive are the large steamers Talavera, Silamanta, Spring- 
field, and Bramham, to load for the River Plate. Tho ship- 
repairing trade all round is still ina stet» of great activity. The 
principal foreign imports were 11,810 tons cf iron ore, 470 tons of 
manganese ore, 2221 loads of deals, 3596 loads of pitwood, 3173 
loads of sleeper aud sleeper blocks, and 1368 loads of timber. 
Among the coastwise imports were 1¢0 tons of cement, 90 tons of 
fiour, 188 tons of fire bricks, 4600 sacks of grain, 106 tons of 
potatoes, and 440 tons of pitwood. The principal coastwise exports 
—axcept coal—were 1262 tons cf tin-plates, 115 tons of rails,and 60 
tons of lathwood. 

Prices ruling on ’Change to-day were as follows :—Coal: Best 
steam, 83, 3d, to 8s, 9d.; seconds, 7s, 9d. to 8s.; best house coal, 
103. 6d.; dock screenings, 5s, ; colliery small, 4s, 6d.; smiths’ coal, 
6s, 6d. Patent fuel, 10s, 3d. Pig iron: Scotch warrants, 47s.; 
hematite warrants, 483. f.0.b. Cumberland ; Middlesbrough, No. 3, 
383. 1d. prompt; Middlesbrough hematite, 45s, 10d. Iron ore: 
Rabio, 12s,; Tafna, 11s. 3d, Steel rails; Heavy sections, £4 15s,; 
light sections, £5 5s. Tin-plate bars, £4 5s.; Siemens tin-plate bars, 
best, £4 7s, 6d. to £4 10s., all delivered in the district, cash, less 
24 per cent. Tin-plates: Bessemer steel coke, 93, 9d. Siemens 
coke finish, 10s, Ternes, per double box, 28 by 20c., 21s. to 22s, 
Pitwood, 163. 6d, to 16s, 9d. London Exchange telegram:— Copper, 
£42 16s, 3d.; Straits tin, £62 10;, Freights outwards very firm. 








Krine’s CoLLEGE ENGINEERING Socrety,— At the terminal 
business meeting of the above Society held on Friday last— 
29th ultimo—the following gentlemen were elected officers for 
the ensuing term :—President, Mr. M. Mowat; vice-president, 
Mr. D. J. Strutt; honorary treasurer, Mr. R, W. Bailey ; honorary 
secretary, Mr. S, Woodfield. 

FirE AT THE Anc Works —A disastrous fire cccurred at the 
Arc Works, Chelmsford, on Friday morning last. The fire origi- 
nated in the basement of the building in the town lighting depart- 
ment, A spark from one cf the resistance frames set fire to the 
woodwork, of which there is a considerable amount, When the 
alarm was given the employ és on the premises at once got out the 
fire appliances and endeavoured to extinguish the flames, But 
their efforts were in vain, and in an incredibly short period the 
fire spread with fearful rapidity. The fire is a serious calamity to 
Messrs, Crompton and Co, but they do not think that the inter- 
ruption to the business will be great. Their light tools department 
has been saved, and they are able to employ upwards of 200 men 
in it, working on arc lamps, switchboards, and similar apparatus, 
They have already got about fifty of their armature hands to work 
in a temporary building, and hope, by a temporary roofing of part 
of the area covered by the fire, to get in another 200 men within 
a fortnight. The only work they will have to put out will be the 
heavy machining, and for this they have satisfactory offers 
from some of their friends in business ; so that, although there 
will be some interruption of their business, they do not think that 
the execution of orders will be, on the average, delayed more than 
a few weeks at the utmost, 





THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS, 

(From our own Correspondent.) 

Iv is a very gratifying circumstance that at lest the average selling 

price of finished iron upon which wages in the mills and forges jn 

this district are based bas begun to show an advance, hig jg 
clear from the declaration cf the Acccuntants to the Iron Tradg 

Wages Board, which certifies the averaga selling prica for 

September and October to have been £5 123, 7°261, per ton, The 

price realised for July and August last was £5 10s. 3°€44, Thos 

the average has advanced durinog the two months 2:, 3°62, per 
ton, which is a most favourable amount. This average price js 
reckoned upon the selling terms of bars, hoops, sheets, plates and 
strips; in fact, all the various qualities of iron turned out in the 

Staffordshire mills. The old style of reckoning was to base wages 

only upon the price of bare—dest, medium, and common averaged 

—but when the sheet iron trade rose to its present importance 

the basis of calculation was enlarged. Ironworkers’ wages aro 

not altered by the recent declaration, and will remain at 7s, 31, 

per ton for puddling until the beginning of February. 

At Wolverhampton yesterday, and at Birmingham to-day— 
Thuraday—sheet iron prices were fairly upheld at £7 23, 6d. to 
£7 5s, for sheets of 20 gauge, £7 5s, to £7 7s. 6d. for 24 gauge, 
and £8 to £8 5s. for 27 gauge. Galvanised sheets are selling at 
£10 12s, 6d. to £10 153, for 24 gauge, f.o.b., Liverpool, and in 
some cases £10 10s. Stamping sheets are £9 10s., and best thin 
sheets £11. ‘Tue increased cutput of black galvanised sheets hay 
somewhat weakened the market for these classes of iron, as the 
above quotations show, Bat both the galvanised and the black 
ironmasters keep busy, and the termination of the long strike ig 
the iron plate workers’ trade is very welcome, and should operates 
to assist in the re-establishment of prices. It is estimated that 
this week and next, 1000 additional operatives will be at work in 
this trade as the result of the settlement—a state of things which 
will represent a very large increased tonnage of sheets required for 
manipulation, Daring the strike less then one-third of the men 
were employed. 

This week certain of the sheet iron makers announce the receipt 
of important inquiries on account of China, Japan, and Eastern 
Russis, for large quantities of sheets over next year. Tho 
inquirias vary from 500 to 1000 tons. The iron is largely for 
thin gauges, such as 26, 27, and 28 gauge. Ironmasters are 
relactant to quote so far forward as buyers offer, believiog that 
by next March sheets will te worth £1 per ton over present 
prices, but for early deliveries they ask £9. 

Pig iron is easier than a fortnight ago, though sellers decline to 
ive way to anything like the extent which some buyers are locking 
or, urging that there is no occasion for a drop, and that consump- 

tion will early right itself. Northampton pigs are 42;, 63. to 433, 

for forge, with deliveries extending into February next, and 

Darbyshire pigs 43s. to 443, To quote 453, is virtually to be off 

the market, but yet there are some sellers who do this, principals 

being so well provided with orders as not to desire further sales, 

Statistics just available show that the production of pig iron for 
the whole of the kingdom for the first half of this year was 
3,721,870 tons, compared with 3,708,270 tons in the first half of Jast 
year, showing an increase of 13,600 tons. With the exception of 
Darbyshire, the output of the Midland districts showed an increase, 
as also did North Staffordshire, In Derbyshire the make was 
94,550 tons, against 104,803 tons for the first half of 1894; North- 
ampton 116,300 tons this year, against 108,000 tons last ; Lsicester- 
shire 126,180 tons, against 109,725 tons last year ; and L'ncolnshire 
137,980 tons, against 112,838 tons last year. In South Stafford- 
shire the production was 148,783 tons, egainst 193,122 tons last 
year ; and North Staffordshire 137,610 tons, against 95,727 tons a 
year back, : wit 

The steelworks are in nearly fall operation, with indications 
that the output of ingots and finished steel is steadily increasing. 
Bassemer blooms and billets are quoted £4 103, to £4 12s. 6d. and 
tia bars the same. Angles are £5 53., girder plates £5 153., and 
boiler plates £6 53. to £6 103. Basic steel tees and channels are 
also £5 153. Steel plates and bars of local make are £5 53., and 
wire rods—Nos. 0 to 6—£6, 

The bridge builders and constructive engineering firms, the 
railway wagon builders, and the engineering concerns manufactur- 
ing railway wheels and axles, railway fastenings, &c.—in fact, all 
establishments in this district having anything to do with railway 
constraction and equipment—are just now exceedingly busy. The 
revived activity which is noticeable in railway construction and 
extension at home and abroad, particularly on the East and West 
Coast of Africa, in South Africa, in India, in Japan, and elsewhere, 
is already bringing additional trade to the railway engineering 
concerrs in this district, and is fall of promise for next year. | 
could mention engineering establishments in the Stoffordshire and 
Birmingham dis‘ricts who are busier at date on railway work than 
they have been fcr years past, and who have orders, indeed, that 
wi'l carry them half way through 1896. This activity in the 
engineering trades is a very gratifying feature to the iron and 
steel‘makers, particularly the latter, and certainly bodes well for 
the maintenance of the present trade revival. A large order has 
been given ont at Wedneebury for axles and wheels for railway 
purpores in Uganda, and in connection with the same under- 
taking a contract has been placed in the same town for 10,000 
iron telegraph poles, An order fora farther 7000 has found its 
way also to another firm, The poles vary in weight from { cwt. 
to 1} cwt. each, and in length from 10‘t. up t» 16ft, 

Toe important engineering scheme of the South Staffordshire 
Mines Drainage Commissioners, for carrying out a new system of 
powerfal underground pumping at a cost of £100,000, which 
includes the erection of a number of new large pumping 
epvgines worked by hydraulics and the laying of an extensive area 
of hydraulic pipes, is making steady progress. Mr, Kimund 
Howl, the engineer of the echeme, has just reported that negotia- 
tions are proceeding in an acceptable manner for acquiring a site 
for the pumping station at Old Printfields, He has also examined 
various sites in the lower part of Tipton district which may be 
suitable for the erection of the second pumping station, He is 
taking eteps to obtain the sanction of the Bondholders’ Committee 
to the driving of the underground levels immediately arrange- 
ments can be made with the mineowners, He has also had 
numerous and satisfactory interviews with the officers of the 
various local authorities over whose roads and highways some 
portion of the hydraulic pipe eervice will have to be laid. It is 
expected that the scheme bc pie be commenced at an early date. 

At a meeting of the Drainage Commissioners on Wednesday atten- 
tion was called to the important process for the utilieation of coal- 
dust for the firing of steam boilers, now being employed by the 
North German Lloyd Company, and which, it is stated, is being 
tested by an important engineering firm in London, and it was 
reported that for two years past the Commissioners have been 
using a Walton furnace, which allowed of the use of elack for boiler 
firing purposes, and that some thousands of tons of fine slack at 
1s. 6d. per ton had been most successfully converted into fael. 

Particulars are now available of the firm I referred to last week 
as about to be formed in the weldlees steel tube trade, to acquire 
an important existing private works. The concern now existing 
is the Seamless Steel Tube Company, Smethwick Works, Birming- 
ham, which for three years past has been carried on as a private 
firm. The capital has been increased each year for the purpose of 
coping with the increasing business, and the increased capital has 
been mainly absorbed in laying down new machinery. The profits 
have, however, always kept pace with the increased capital, and 
have allowed dividends to be declared and paid upon the capital 
existing at the end of each year at the rate of § per cent. per 
annum upon the preference shares and 15 per cent. on the ordinary 
shares. The present sale is made solely that further working 
capital may be obtainable and a very large intended extension 
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carried out. The purchase money is fixed at £71,000, payable 
£67,000 equally divided between preference and ordinary shares, 
and the remainder in cash, The title of the new concern is to be 
the British Tube Company, with a nominal capital of £250,000, 
The report of the Coventry Machinists Company for the year 
ending August states that trade has been eminently satisfactory, 
and that a profit has been made of £9700, in addition to which the 
whole expenditure consequent upon the re-organisation of the 
works has been written off. The, prospects of the coming year 
are declared very encouraging, and a dividend of 10 per cent. on 
the ordinary capital has been anncunced, after placing £2000 to 


reserve, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —The position generally throughout the iron trade 
here undergoes no material change, For the present the boom 
has apparently gone out of business, but there is no breaking 
down in makers prices, their position being evidently much 
stronger than some of the speculative operators, who have been 
catting down the market recently, anticipated. Daring the past 
week or two a good deal of iron has been sold at extremely low 
figuree, which, unless, already bought before the recent rise, sellers 
will, it seems not unlikely, find great difficulty in obtaining from 
makers, except at prices considerably over those they have been 
taking. ‘Ibis applies chiefly to pig iron, but there has also been 
underselling in finiehed iron, although perhaps not more than is 
usually expected following upon a rise in prices, 

Ooly a very indifferent sort of business continues to be reported 
on the Manchester Iron Exchange, and there is some very low 
cutting on the part of merchants where inquiries of any moment 
come forward. Ose or two fairly gcod lines were reported on 
Tuesday’s market, but sellers who quoted anything like the basis 
of makers’ prices were completely cut out. Makers, however, were 
apparently not atallinfluenced by this underselling, and preferred to 
le: such business pass them altogether. For Lancashire pig iron 
their quotations remain firm on the basis of 46s., less 2}, for No. 3 
foundry, delivered equal to Manchester. District brands also 
remain firm at late rates, Derbyshire showing rather a tendency 
to stiffen, good foundry brands now averaging about 46s, 6d. to 
47s, 6d., netcash, delivered Manchester, Lincolnshiremakers haveso 
little iron to offer, one or two of them being altogether out of the 
market, that their minimum quotations remain at 41s, 6d. for forge, 
to 43s, 6d. for foundry, net cash, delivered Manchester ; but it 
is difficult to place orders of any weight with Lincolnshire makers, 
even at their full rates, there are merchants who are underselling 
quite 6d, to 1s, per ton, Outside brands continue rather irregular, 
there being a considerable margin between the figures quoted by 
different sellers, although they have perhaps not been cut quite 
so low as last week ; good foundry Middlesbrough could scarcely 
be bought under 463, 7d, to 47s, 4d.,net cash, delivered Man- 
chester, with Scotch iron averaging 47s. 6d. to 47s, 9d. for 
Eglinton, and 483. to 48s, 6d. for Glengarnock, net prompt cash, 
delivered Lancashire ports, some sellers asking 3d. to 6d. above 
these figures, 

Finished ironmakers report a slackening cff as regards new 
businees now coming forward, but they are still booking moderate 
orders sufficient to keep them going, and although merchants in 
some instances are underselling quite 2s. 64. per ton, makers 
remain very firm at £5 10s, as the minimum for Lancashire to 
£5 15s. for North Staffordshire bars ; £7 103. to £7 15s. for sheets ; 
and £6 2s, 6d. for random to £6 7s. 6d, for special cut lengths of 
hoops, delivered Manchester district, and 23, 6d. less for 
shipment, 

Nat and bolt makers report a fair trade doing, but no upward 
move in prices, 

A moderate 








t of | has been coming forward in the 
steel trade, but chiefly at low prices, In hematites especially 
eales have been put through during the last few days at very low 
figures ; 563, to 563. 6d., less 24, are about the minimum makers’ 
quotations for good foundry qualities, delivered Manchester ; 
but fully 1s. under these figures is being taken by outside sellers, 
Good qualities of steel billets average about £4 7s, 6. te £4 10s., 
net cash, and boiler-plates are readily obtainable at about £6 53., 
delivered Manchester district, 

Judging from the somewhat conflicting reports I receive with 
regard to the condition of the engineering trades, the position in 
different branches seems to vary considerably. In some quarters, 
where recently a quieting down was very perceptible, activity 
seems to be again stirring up, and new work coming forward pretty 
freely, whilst in other dep2rtments a decided slackening off is 
reported, works not being nearly eo well off for orders as they were 
a month or two back, ‘Taking the position all througb, however, 
it is fairly satiefactory, and the steady improvement that has teen 
going on for some time past is well maintained. 

The condition cf the coal trade generally remains unsatisfactory 
80 far as both prices and the demand for all descriptions of fuel are 
concerned. Notwithstanding the advanced period of the winter 
season, many collieries are not working more than three to four 
days, and comparatively few have sufficient orders coming forward 
to keep them on full time, The better qualities suitable for house- 
fire purposes are only in moderate request, and with supplies 
plentiful prices are practically very little above the ordinary 
summer level. The better qualities cf Wigan Arley can 
be bought at 103 to 10s. 6d.; Pemberton four feet and 
seconds Arley, 93, to 9s, 6d.; and common house coal, 7s. to 
7s, 6d, at the pit. The output of the lower descriptions of 
round coal also continues largely in excess of requirements 
for iron-making, steam, and general manufacturing purposes, 
and surplus supplies are pushed for sale at exceedingly low prices, 
ordinary steam and forge coals being obtainable at 5s. 6d. to 62, 
per ton at the pit mouth, with 6s, 6d. quoted for better qualities, 
Engine fuel is also plentiful in the market, and although the better 
deecriptions of slack as a rule move cff fairly well at late rates, 
averaging {4:, 64, to 53. per ton at the pit mouth, the commoner 
sorts are a drug, and offered freely at 33, to 33, 6d. per ton, 

In the shipping trade prices are still cut excessively low, common 
round coal for steam purposes being readily obtainable at 7s. to 
7s, 6d., and better qualities about 7s. 94, per ton, delivered 
Mersey ports, 

The ificant omission from the official programme of businesss 
prepared by the executive of the Miners’ Federation of Great 
Britain for the forthcoming annual conference at Birmingham 
of any reference to wages will be a relief, not only to the colliery 
owners, but to coa! consumers generally. The belief was very pre- 
valent that though the Miners’ Federation might not go the length 
of demandin an actual advance in wages at the close of the pre- 
sent year, which under the Conciliation Board agreement they 
would be in a position to do, they would at any rate request 
a return of the 10 per cent. reduction in wages, to which 
the miners temporarily submitted last year. If any such action 
had been taken, it would certainly have been resisted by the 
colliery owners, who regard their position that, if any move is to 

© made in wages, it would have to be in a further downward 
direction, ‘I'he Miners’ Federation leaders have apparently wisely 
decided to abandon any idea of opening up the wages question, at 
any rate for the present ; and this perhaps is just now the most 
satisfactory feature in the immediate outlook of the coal trade. 

Last week I referred to the strong feeling prevailing in the coal 
trade with reference to the action of the railway companies on the 
sidings rent question, and a circular has since been sent out by 
the Manchester and Northern Counties Coal Traders’ Association 
intimating that a formal complaint will be lodged in the course of 
a few days with the Board of Trade with reference to the increased 
siding rents that are being imposed by the various railway com- 

es, and it is expected that in all probability the matter will go 
orward to the Railway Commissioners for decision, In the mean- 
time, the Coal Traders’ Associations throughout the country are 





acting in conjunction to raize a special fund to defend the members 
of the federated societies against any actions that are taken by 
the railway companies to recover these increased siding rent 
charges, 

The other day I had an opportunity of inspecting in operation 
an apparatus designed and patented by Mr. Hall, of Messrs, Fair- 
burn and Hall, engiaeers, of Manchester, for supplying boilers with 
steam in place of the usua! feed-water. The object cf Mr. Hall’s 
steam-feed is to assist the boiler by dealing with the feed-water 
through an altogether independent steam producer, so that it 
practically becomes a high temperature steam feed 10 to 15 deg. 
above the temperature in the boiler itself. This steam pro- 
ducer consists of a steel or iron-cesed furnace lined with 
fire-brick, over which is placed a cylindrical iron or steel 
shell, made with double casings, the intermediate space 
being filled with sand to prevent loss of heat by radiation, 
Within this cylindrical shell is placed a series of three circular 
iron or steel coiled tubes, connected together to form one cor- 
tinuous tubs, and set one within the other in such a manner that 
the gases from the furnace pass upwards and downwards between 
each coil, The feed-water circulating through these coils is con- 
verted into steam. and in this form discharged into the boiler, Mr, 
Hall claiming that with the special construction of his farnace, by 
which the fael is ignited from above as well as from below, he can 
with feed-water supplied at 212 deg. Fah. deliver with ease and 
certainty into main boilers 15 lb, of steam feed per one pound of 
pure combustible used, and that by means of this apparatus a plant 
developing 80-horse power could be increased to 100-horse power 
with the same or even less expenditure of fucl. It is not quite 
clear, if Mr. Hall’s contention ‘s right, what good purpose the 
main toilers serve, or why the steam made in his apparatus is not 
supplied directly to the engine. 

Larrow.—There is a firm tone in the hematite pig iron trade 
this week, and prices are firmer at 47s. lld. net cash, sellers ; 
47s, 10d., tuyers ; while makers’ iroa is nominally quoted at 49s to 
50s. for prompt delivery net f.o.b. The iron which is being sold is 
going directly into consumption ; and stocks of iron, which are 
firmly held, have not increased during the week, They still stand 
at 277,710 tons, being an increase of 107,232 tons tince the begin- 
ning of the year. Thirty-six furnaces are still in blast. 

There is a steady, but not an active, trade in iron ore, which is 
selling at 103, per ton for ordinary qualities net at mines, 

The steel trade is briskly employed on rails, and the works at 
Barrow, after being stopped sixteen weeks, are again in full opera- 
tion. There is a fair business doing in rails, and orders are well 
held, but very little attention is at present paid to plates for either 
sbips or boilers, owing to the difficulty at Balfast and on the Clyde. 
Other departments of the steel trade are only mcderately busy. 

Shipbuilders and engineers remain very busy. No new orders 
are reported, but some are expected, although the demand for 
steam marine tonnage is still very small. Much progress has teen 
made with Admiralty work, and H.M.S. Powerful is gradually 
being finished. In a few weeks her four funnels will be placed in 
position, and by midsummer the gigantic cruiser will be ready for 
her trials, The engines and boilers for H.M.S. Juno are ready 
for placing in the hold, and early in the new year her sister ship, 
the Doris, will be launched. 

The Furnese Railway Company has decided to test Meesrs. 
Stone and Company’s system of electric light on two passenger 
trains. This light is produced by a separate installation for each 
carriage, with accumulators and eeparate dynamo. If successful, 
the light will be generally adopted on all the modern carriages 
owned by the company. 

The shipments of pig iron and steel from West Coast ports for 
the week represents 11,041 tons compared with 6024 tons in the 
corresponding week of last year, an increase of 5017 tcns, Upto 
date €08,441 tons of iron and steel have been shipped, compared 
with 671,810 tons last year, a decline of 63,369 tons, 

The coal and coke trades are steady, and a fair demand exists 
at full prices, 








THE SHEFFIELD DISTRICT. 
(From cur cun Corresp ndcnt.) 

CoMPLAINTs are freely heard of the inactive condition of the 
house coal trade at this time of the year. The pits are fairly well 
employed, although the output is far in excess of the demand. 
The present mild weather has materially affected the consumption 
of this claes of fuel, and once more the new wagon regulations are 
telling against the trade, Merchants cannot efford to stcck coal, 
and the requestisonly poor. All that is wanted is a sharp period 
of frosty weather to put this business cn a firm footing for the 
winter. November has gone and December has come, but the 
weather keeps milder than ever. The metropolis and the south 
generally are taking hardly an average tonnage, the same remark 
applying to gas sorts as well. The demand for this class of coal, 
however, has increased from the Eastern Counties, although the 
other qualities taken are in the same unsatisfactory condition, 
Qaotations have changed somewhat since last week. Silkstone 
coal can be obtained at 8s, 3d. to 93, 6d. for superior qualities, with 
7s, to 7s, 6d. for secondary sorts, Barnsley ‘‘ softs” at 7s. 6d. to 
83, 64,, while Flockton is disposed of at 7s, 3d. to 7s, 6d., with thin 
seam coal again as low as 6s, to 6s, 6d. per ton in quantities at the 
pits, The export business is now practically finished, and hard 
coal is not in such brisk request. The Humber ports have received 
but a poor supply, a similar remark applying to the other York- 
shire ports. The report that the North Eastern Railway 
Company was taking steps to acquire the Hull and Barnsley 
Railway undertaking has not been very favourably received 
by most of the colliery owners. There is an adverse feeling against 
this company having again the complete control of this important 
seaport. It is felt, on the other hand, that, considering the capital 
this railway company has at stake, it would militate against any 
tendency towards favouring the northern ports at the expense of 
Hull. Prices of export fuel remain about the same. Gocd team 
coal is to be purchased at 6s, 6d. to 7s, 3d. in the open market, 
with inferior samples at 63, to 62. 3d. Railway companies are 
taking a fair tonnage from local collieries, The contracts at 
precent will soon close, and much interest will be exhibited over 
probable fature prices, as many of the railways are paying higher 
rates than they will no doubt be prepared to do next year. 
Indeed, several of them have only been ordering from hand to 
mouth. Gas coal is in good demand, a fact which materially helps 
the Silkstone pits to keep working. Nuts are at 63, 6d. to 7s. per 
ton. No change has to be reported in manufacturing fuel, York- 
shire and Lancashire districts are taking but an average tonnage, 
while prices are controlled by the — output. Screen d slack is 
at 4s, to 53., pit slack 2s, 6d. to 2s, 9d., with smudge as low as ls, 

er ton at the pits. Not much change is apparent in the ccke 

usiness. Notwithstanding the improvement in the iron trades cf 
North Lincolnshire and Derbyshire, these two counties still con- 
tinue to order but a moderate amount. Values are at from 83, 6d. 
to 103, per ton at works, 

Some space is being given in the local papers to the question of 
the condition of the Swedish iron and steel trade, During the 
past week several principals of the leading local firms have given 
their views, as well as a representative of one of the largest manu- 
facturers in Sweden, who has been in this city. They ail come to 
the conclusion that the prices for qualities of Swedish iron and 
steel most largely required are from 253, to 30s. per ton higher 
than they were a few weeks back, and state that the tendency is 
upwards and not downwards, It is a fact that North and 
South American steel makers have been b pan srsapms. very largely of 
late, along with several Garman firms and other continental houses, 
Another cause for the increased quotations is an advance in the 
value of charcoal with which these classes of iron and steel are 
made, Makers’ report satisfactory business, many of them being 
full up to the end of the first six months of 1896. In this district 
Swedish steelis in considerable demand for cycle wheels, tubes, and 


other parts, 





The railway material trade has received a decided fillip during 
the last fortnight. Some excellent orders for axles, tires, springs, 
and other like material have been received from many of the lead- 
ing railway companies of both Great Britain and India, In con- 
sequence there has been a better request for Bessemer steel, which 
has been very freely disposed of at £5 123. 6d. per ton. Buyers 
of small quantities have been required to pay as much as £6. It 
is now expected that quotations will keep as the present rates, so 
that customers who delay their orders will gain no benefit .what- 
ever from that course. Prospects at present are very bright for 
a good business throughout the winter, with an expectation of 
improvement and advanced values in the early spring. American 
amen have not been competing so keenly of late, a fact which 
is due to their obtaining purchasers for their productions in their 
own land. Prices there are lower thanin this country. Beesemer 
billets can be obtained at from £4 43, per ton. 

The projectile department of the war material business has 
received some rather better orders of late, although not to the 
extent that was anticipated. It has been repeatedly urged, and, 
indeed, a committee of the Cabinet formed, with the Duke of 
Devonshire at the head, fcr idering the question of dividing 
the work between the Government establishments and private 
firms, A short time ago Lord Wolseley stated that from 70 to 
80 per cent, of the projectiles needed ought to be manufactured by 
private houses, and the remainder at the Government areerale. 
In the practical working out of this idea, however, the meaning has 
been entirely reversed, the private establishments getting the 
smallest proportion of the business, as well as the hardest, while 
the largest projeetiles, which are the easiest to manufacture, have 
been kgpt in the Government ectablishments. It is likely that 
ecme attention will be given to this subject in the next session of 
Parliament, 

The iron trade remains in a very steady condition. Hardly any 
change has occurred to be reported either in the demand or quote- 
tions during the last week or two. Although the cutput has not 
— there is every prospect that present prices will be 

ept up, 

a the lighter trades business continues to be very well main- 
tained. Orders are coming freely, ard there is every proepect of 
acapital season. Silver and plated goods, more especially if they 
are in the shape of novelties, are in brisk request. Cutlery manu- 
facturers, both table and pocket, are transacting a larger trade, 
while the file industry is exceptionally busy. South America and 
Brezil are placing some large requirements for hardware goods just 
now. 

The death of Mr. Henry Seebohm, founder of the firm of Meesrs. 
Seebohm and Dieckstahl, steel manufacturers, Sheffield, is 

d. Mr. Seebohm has been resident for many years in 
London, where he pursued with great zest his favourite ornitho- 
logical studies, He was a great authority on birds, and has written 
several works on the subject. He was chairman of Joseph Rodgers 
and Sons, Catlery Works, Sheffield, and concerned as vice-chairman 
and director in many other undertakings, 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


AtMostT the sole circumstance that has recently been checking 
trade in this district has been the difficulty in the Clyde-Belfast 
engineering industry, and now that there are indications of an 
early settlement businecs is looking up, and the tendency in prices 
is once more upwards, The tone cf the iron market is cheerful, 
and consumers are showing a desire to buy forward, but as yet 
they offer for pig iron only 3d. more for spring delivery than they 
will for prompt, and that does not meet the views of sellers, who 
expect to see trade considerably brisker next spring than it has 
ever been this year, with the price of No. 3 Cleveland pig at 40s.— 
a figure which has not been touched for several years, though it 
was nearly reached in August last when the spurt was in progress, 
Up till the end of February, however, there will probably not te 
much change in prices, as it is not unlikely that the coneump- 
tion may fall short of the preduction, as it unexpectedly did last 
month, and deliveries wi!l not be heavier during the winter, while 
there are no signs of any reduction in the output, 

A larger amount of business in pig iron is this week reported 
than has been the case since October, and generally some 
improvement in price has to be recorded, the advance in grey 
forge being as much as 3d. per ton, and in hematite pig even 
more. As regards grey forge the ecarcity is unprecedented, the 
stock being practically exhausted, not so much because of any 
increase in consumption—though that is not inconsiderable—as 
because the production is small, owing to the furnaces working 
so well that theoutput is pretty nearly all Nos. 1 and 3, Not so 
lopg ago it was generally reported that grey forge was a perfect 
‘drug upon the market,” and makers would take for it 2s, 6d. 
to 32. lees than for No. 3, instead of the usual ls., te get rid of 
it. Now they, as a rule, cannot supply it. Founders both in this 
district and Scotland are more largely using grey forge, the 
difference that there has been between it and No.3 in value 
making it more profitable todo so. The price of grey forge now 
is 363. 3d. In regard to mottled and white pig iron there is 
quite a famine, and it is very difficult to find any maker who hes 
even a small quantity for sale. 

No. 3 Cleveland pig iron has been bought more freely this week, 
and merchants have advanced their price for prompt delivery to 
38s., a figure below which the makers have nevercome. They can 
get 36s. 3d. for delivery over the first quarter of next year, but are 
not prepared to accept that. No. 1 is 383, 9d., but there is not much 
wanted now, this being the wrong time of the year for that. It 
is chiefly required for consumption on the Continent, and almost 
all that will be needed over the winter has already been despatched, 
Formerly buyers would pay 2s, 6d. more for No, 1 than for No, 3, 
now they will only give 9d. more, and even then prefer the com- 
moner quality. No, 4 foundry is firm at 37s. It is difficult now to 
get mixed numbers of East Coast hematite pig from makers at less 
than 47s,, and merchants have raised their price to 46s, 6d. The 
stock of Cleveland pig iron in Connal’s public warrant stores, at 
November 30th, was 156,348 tons, the increase for the month being 
12,239 tons—a larger increase than has been known in any month 
for some years, Of hematite pig iron Messrs. Connal also held 
180,787 tons, an increase of 6652 tons. 

The statistics of the Cleveland Ironmasters’ Association for 
November do not come up to the expectations of traders, Not- 
withstanding that so rapid an increase in the stock of Cleveland 
iron was being reported daily by Messrs. Connal and Co., it was 
calculated that the consumpticn of pig iron would exceed the 
production by 5000 tons, and some were tanguine enough to expect 
by 8000 tons, instead of which the stocks have really increased 
4011 tons. This is the first increace that has been reported since 
March. What has misled the estimators was that they counted 
nearly all the pig iron shipped gs Cleveland pig. Only 6626 tons 
of hematite, &c., pig was exported in October, and it was thought 
that less hematite would be sent away in November, instead of 
which there was almcst twice as much—13,001 tons, and this, 
though Russia and Italy, the two chief markets for Cleveland 
hematite, took much less than in October, Russia having only 1213 
tons, and Italy 2701 tons. 

Of 141 furnaces erected, 93 were in operation at the end of 
November, or an increase of one on October, the Seaton Carew 
Iron Company having blown in a furnace to produce hematite iron. 
There are 48 making Cleveland ordinary pig iron, and 45 hematite, Xc. 
The production of Cleveland pig iron amounted to 120,287 tons— 
7002 tons decrease in October—and of hematite, &2., iron 124,823 
tons—increase 677 tons; total 245,110 tons—decrease 6325 tons, 
which may be accounted for by November being a day short of 
October. Makers’ stocks were 76,105 tons—12,192 tons decrease ; 
makers’ stores 18,728 tons—3314 tons increase ; the North-Eastern 
Railway Company’s stores 20,100 tons—650 tons increase ; and 
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Connal’s stores 156,348 tons—12,239 tons increase ; the total stock 
vf C eveland iron being thus 271,281 tons—increase 4011 tons, 

The exports of pig iron from the Cleveland district during 
November amounted to 88.789 tons, which is less than in any 
month since March. The decrease was in the shipments over sea, 
which were 14,395 tons less than in October, and 7654 tons less 
than in November last year. But the shipments coastwise were 
the best that have ever been reported, with two exceptions. The 
exports for the eleven months have been the largest ever recorded, 
reaching 985,481 tons, as compared with 930,275 tons in 1894, 
912,123 tons in 1893, 836,848 tons in 1891, and 781,375 tons ten 
— ago. Only once before have the shipments foreign been 
arger, viz,,in 1889, when they were 522,346 tons, against 508,381 
tons this year. The shipments coastwise—477,100 tons—have been 
unprecedented. 

Mr, Waterhouse’s return to the Conciliation Board showing the 
deliveries and net average selling price of finished iron in the 
North of Eagland during September-Ostober were unfavourable as 
regards prices, but showed that the revival had given manu- 
facturers more work. Thus as compared with July-August the 
production of iron rails increased 20 per cent.; of plates, 30 per 
cent.; of bars, 5 per cent.; and of angles, 23 per cent.; while the 
total production was 17 cent, more, This bears out what has 
been reported as to the little that the bar trade was profiting by the 
revival, As to the realised prices the aggregate has dropped 
6°7d.; rails alone, 2°37d.; bars, 5°6d.; and angles, 8°27d.; but 
plates improved 6°08d. The revival has been most pronounced in 
steel rails—of which Mr. Waterhouse’s figures takes no account. 
= summary of deliveries and prices for September-Ostober is as 
under :— 


; Percentage Average net 

Description. b-grade poomag ll of sellling price 
— total. per ton. 

£8. da 

Rails .. .. 623 12 218 . 2°52 oo 4 6 6°21 
Plates .. 10,658 7 8 6 42°85 =- 411 4°66 
Bars .. 10,410 15 1 2 41°88 -- 5 0 2°84 
Angles .. 3,164 6 3 24 ww «a 12°72 411 5:07 
24,859 2 2 22 100°000 414 11°71 


The manufactured iron and steel industries are asa rule well 
employed, but during the last fortnight a lull in buying has been 
reported, which, however, is expected to disappear when opera- 
tions are recommenced on the Clyde. Scotch manufacturers are 
very strong competitors now, and are offering plates and angles 
delivered at North of England shipyards at less than the local 
producers are disposed to accept, for they would not leave a profit 
to them, and how the Scotch makers can escape a considerable loss 
on any orders sent from this district it is difficult to see. The 
necessity for this keen competition will pass away when the strike 
of engineers is ended. The reduced prices have failed to bring in 
any orders of moment this week, but as the manufacturers are 
well supplied with contracts, they are indifferent about that. 

The engineering firms in the North of England are fairly well 
off for work, bat they have not been able to do much in the way 
of getting better prices, for there are still firms who are short of 
employment, and they keep pretty much to the old prices, not- 
withstanding that the prices of materials have gone up. The 
Whitby District Council on Tuesday decided to memorialise the 
North Riding County Council to construct a new bridge across the 
harbour at Whitby in place of the present one, which has become 
antiquated and inadequate for the present traffic, The estimated 
cost of the new bridge is £10,000. 

At the annual meeting of the shareholders of Messrs. Dorman, 
Long, and Co., Britannia and West Marsh Steel and Ironworks, 
Middlesbrough, held on Wednesday, the chairman in referring to 
foreign competition remarked that the succes; of the foreigner was 
largely due to the intelligence and rapidity with which he brought 
new ideasand new machinery to bear upon his manufactures, and 
unless Po f in this country were prepared to do the same they 
would be left behind in the race, Six years ago his firm were 
selling joists at £8 103. per ton, but now £5 was all they could 
get, and the difference in the price of pig iron was only 103. per 

nN. 

The coal trade is quiet except in the case of gas coals, but prices 
of coke are tending upwards. Arrangements are yon made for 
unwatering and restarting the celebrated Wallsend Colliery, near 
Newcastle, which has been idle for nearly half a century. It is 
more than 120 years since the colliery was opened, and it gave the 
name ‘‘ Wallsend ” to a quality of house coal, which name has been 
largely adopted by coal . Sir Chas. Mark Palmer, Bart., 
M.P., has expressed his desire to retire from the management of 
the celebrated coalowning firm of John Bowes and Partners at the 
end of the current year. 

The extensive Forth goods warehouse at Newcastle-on-Tyne was 
opened for traffic on Monday. 

The late Middlesbrough Trades Exhibition has resulted in £300 
falling to the share of the North Riding Infirmary and the Nerth 
Ormesby Cottage Hospital. They were to receive 25 per cent. of 
the profits of the undertaking. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue market for pig iron opened with a declining tendency, but 
improved afterwards, in consequence of the report that the Lord 
Provost of Glasgow had succeeded in arranging for a conference 
on the Clyde shipbuilding dispute. Last week there was a very 
decided upward movement, and only a of the advance then 
made in warrants was lost early this week, so that the market is in 
a fairly good condition. Business has been done freely in Scotch 
warrants, both for present and forward dates, the prices being 
from 463, 1ld. to 47s, 24d. cash, and 47s, 044. to 47s. 44d. one 
month. There was comparatively little demand for Cleveland 
iron, the cash price of which was from 37s. 114d. to 383. 2d., and 
that for one month, 38s, 14d. to 38s, 4d. The inquiry for hematite 
warrants is of a halting description, in consequence of the uncer- 
tainty attending the immediate future of the steel trade, Prices 
— 47s, 11d, to 483, 2d, cash, and 483, 1d, to 483, 34d. one 
month. 

The output of pig iron is fully maintained, there being twenty- 

seven furnaces Bn Soom hematite, forty-seven ordinary, and four 
basic iron; total, seventy eight—compared with sixty-seven at 
this time last year. Considerable additions are necessarily being 
made to stocks, as the foreign demand is poor, and the home 
requirements are not anything like equal to absorbing the current 
production. In the course of the past week 5386 tons of pigs were 
added to the stock in the Glasgow warrant stores, which now 
amounts to 329,728 tons, compared with 289,004 at this time last 
year. 
The prices of makers’ pig iron are as follows:—Govan and 
Monkland, f.o.b., at Glasgow, No, 1, 48s.; No. 3, 46s.; Carnbroe, 
No, 1, 48s, 6d.; No, 3, 468, 6d.; Clyde, No, 1, 51s,; No. 8, 47s. 6d.; 
Gartsherrie, Calder, and Summerlee, No. 1, 51s. 6d.; No. 3, 
48s, 6d.; Coltness, No. 1, 53s. 6d.; No. 3, 493, Gle ock, at 
Ardrossan, No. 1, 51s.; No. 3, 47s.; Eglinton, No. 1, 48s, 6d.; 
No. 3, 46s. 6d.; Dalmellington, at Ayr, No. 1, 48s.; No, 3, 46s.; 
Shotts, at Leith, No. 1, 53s, 6d.; No. 3, 49s,; Carron, at Grange- 
mouth, No, 1, 53s, 6d.; No. 3, 49s. 6d. 

The foreign demand for pig iron is very poor, and the total 
oy stay coastwise and abroad, in the past week amounted to only 
3058 tons, compared with 5926 tons in the corresponding week of 
last year. There was despatched to Holland, 690 tons ; Germany, 
370 ; Italy, 325; Australia, 140; France, 130 ; South America, 60 ; 
India, 26; Belgium, 30; China and Japan, 50; other countries, 
30; the coastwise shipments being 1207, against 3120 in the 
correspon: week, 

A more hopeful ory bog mg wee the finished iron and steel 
trades, It is thought that the labour and other difficulties pre- 


sently experienced may ere long be got out of the way. There 
are many reasons for anticipating an expansion of trade, not the 
least assuring of which is that the state of trade generally is with- 
out doubt improving. 

The shipments of coal from Scottish ports in the past week 
reached 166,568 tons, compared with 152,011 in the preceding 
week, and 165,011 in the corresponding week of 1894, The total 
shipments for the year to date are 6,906,819 tons, against 4,801,065 
in the same period of last year. In Fifeshire business is quiet ; 
but the shipments there are a little better than last week, and 
they have been well sustained at Firth of Forth ports. On the West 
Coast increased activity is reported. 

At Ayrshire ports house coals are quoted f.o.b., from 7s. to7s. 6d. ; 
steam and main, 6s. 3d. to 63. 64.; triping, 53.; dross, 33, 6d. to 
4s, per ton. In Glasgow market the demand for steam coal is 
quiet, and it is not without difficulty that prices of this quality are 
maintained. A rather better demand is experienced for ell coal, 
the prices of which are freely conceded. There is a fair demand 
for main, and large quantities of splint are going into consumption. 
The prices at Glasgow harbour are :—For main coal, 5s, 9d. to 6s. ; 
splint, 6s, 6d. to 63, 9d.; ell, 63. 9d. to 7s.; and steam, 7s, 61. to 
7s. 9d.fper ton. ‘The colliers are working steadily, and turning out 
large supplies, 

Daring the past month 27,027 tons of new chipping were 
launched from the Clyde shipyards, compared with 19,849 tons in 
November, 1894, and the total launches for the past eleven months 
aggregate 318,391, against 298,072 in the corresponding period of 
ast year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE subsidence of gales told favourably on the ports of the 
Bristol Channel last week, and Cardiff in particular once more 
recorded the gratifying total of over 300,000 tons coal, despatched 
principally to foreign countries. For the Italian, Egyptian, and 
higher Mediterranean ports generally freights have been well 
maintained, and this applies to French and coasting freights. 
Swansea coal shipments last week also exceeded late averages, 
totalling 40,000 tons. One of the largest vessels that has entered 
Swansea docks came in last week, the Lord Erne, of the Atlantic 
Transport Line, 3647 tons. She loaded 1000 tons tin-plate and 
1200 tons coal for Baltimore. 

Newport coal export last week was also a favourable one, 
48,138 tons going foreign, and 20,514 tons going coastwise ; and 
at Briton Ferry the shipping trade of the week was reported satis- 
factory. Prices have been tolerably well maintained of late. On 
’Change, Cardiff, mid-week, best steam was quoted at 10s. to 
10s, 3d.; seconds, 93. 3d. to 9s. 64.; drys, 93. to 93. 3d. For Mon- 
mouthshire coal the market was a trifle easier, best qualities being 
offered at 83. 6d., seconds from 7s. 9d. to 8s, Best emall steam is 
selling at 4s, 9d. to 5s,, seconds 4s. 3d. to 4s. 6d., drys 4s. 

It is now regarded as full time that there should be a distinctive 
move in house coal, both as regards demand and price, This has 
been retarded slightly by the mildness of the season—the absence 
of frost—but indications are favourable that house collieries will 
soon be busier. Even now, with all the enormous output going on, 
coalowners in house qualities find no difficulty in keeping clear 
sidings, and prices are firm. Best on Cardiff Exchange this week 
was quoted at 10s. 6d. to 11s, ; seconds, 103. to 103. 3d. ; No. 3 
Rhondda, 103.; brusb, 83.; small, 63. 6d. to 63 3d.; No. 2 
Rhondda, 7s. 6d. to 83.; through, 6s. 34.; small, 4s. 3d. to 4:. 6d. 
Swansea prices—house, from 103.; steam, from 93,; anthracite, 
from 93, to 123., accordiug to quality. 

The directors of the Newport Abercarn Coal Company pro- 
pose to raise £50,000 additional capital, and have called a meeting 
of shareholders to discuss ways and means. Daring the last 
seven years the company has expended £39,211 in sinking Nos. 2 
and 4 pits, also a sum of £25,829 in erecting cottages, purchasing 
railway wagons and horses. Of this £65,030, £34,181 has been 
provided for out of profits, and £2500 from the renewals to 
machinery accounts, leaving a balance of £28,349, which, I pre- 
sume, will be included in the proposed £50,000, 

Arbitration proceedings were continued this week at Cardiff 
regarding the Mardy dispute. The question is as to the identity 
of the seam that is being worked. Professor Galloway is acting 
for the workmen, and Mr, Kirkhouse for the company. The 
inquiry was again adjourned. 

A meeting of the Sliding Scale Committee took place at Cardiff 
on Saturday when, in the absence of Sir W. T. Lewis, and ‘‘Mabon,” 
the chair was taken by Mr. Archibald Hood, and the vice-chair 
by Mr. Wm. Morgan. The auditors’ report having been read, it was 
decided that wages remain, namely, 124 above the standard of 1879. 
Tais practically leaves the condition of things the same as in 
October, 93. The changes since April, 93, have been considerable. 
In April wages were 13}! above the standard. The highest point 
was reached in April, 94, when they were 30 per cent. above the 
standard, The present audit covers up to January 3lst. It is 
somewhat expected that, owing to large contracts having been taken 
at low prices, that the tendency will be slightly downwards, at all 
events for the nextaudit. The action of thescale appears togive satis- 
faction, and though the colliers would have welcomed an advance, 
they loyally accept results as justified by ths condition of trade, 
fully assured that every care is taken by the joint committee to 

revent error. Coke is on the ascending grade, particularly for 
inland delivery. Prices are:—Furnace, from 12s, to 13s, 9d.; 
foundry, 14s, 9d. to 16s.; special, 193. to 193. 6d. Patent fuel 
moderately brisk, 10s, 3d. to 10s, 64. Cardiff and Swansea, Exports 
from Swansea last week were limited to France and Algeria. 
Pitwood, which had a tendency to weaken, is now selling at Cardiff 
for 17s. Prices are not expected to advance, but rather droop. 
The iron ore imports of the week include 3100 tons for Blaenavon 
and large consignments for Cyfarthfa, Dowlais, and Ebbw Vale, 
principally from Bilbao, The market is now getting distinctly 
active, asin all probability hard weather is likely. At Cardiff 
this week quotations were:—Bast Rubio, 11s. 9d. to 123.; Tafna, 
lls, to 11s, 3d., and Garucha, 1le., c.if. Cardiff. Swansea prices: 
Tafna, lls. 744.; Rubio, 11s, 104d. to 123. In iron and steel 
Glasgow pig warrants are better by 6d. than they were last week, 
Prices, 47s. 1d.; Middlesbrough No. 3, 383, 2d.; hematite, 45s. 74d. 
Other quotations, mid-week, Swansea Exchange, are as follows :— 
Welsh bars, £5 53. to £5 7s. 6d.; angles at usual extras. 

Sheet iron and steel, £6 53. to £610:. Bessemer steel: Tin- 
plate bars, £4 53. Siemens, £4 53, to £4 7s, 64. Rail prospects 
in some quarters are not quite so good as they have been, and the 
bulk is in small parcels, ‘lhe tendency in bars is to weaken prices, 
but so far they are maintained. Latest Swansea rail prices are: 
—Heavy, £4 103 to £4 15s.; light, £4 15s, to £5 10s, f.0.t.; 
sleepers, channels, &c., according to specification, Tin-plates: 
Bessemer cokes, 103. to 103, 3d.; Siemens coke finish, 10s. 3d. to 
10s, 6d.; ternes per double box, 28 by 20, 193, 19s. 6d., to 223, 6d.; 
best charcoal, 123, 64, to 133. 6d., according to finish of brand ; 
wasters, 6d. to 1s. less. Block tin ieat £62 12s, 6d. to £62 152, 
Lead, English, £11 17s. 64, to £12; Spanish, £11 12s, 6d. to 
£11 15s, 

The export of tin-plate is brisk ; but there is, as will be seen 
from quotations, no improvement in price. Makers complain that 
there is an increased disposition to ‘‘bear” prices, and if this 
should continue, it is said, some works will close at the end of the 
year until an improvement setsin, Advices from the States should 
give encouragement to Welsh manufacturers, There is a strong 
probability, when contracts in America run out at the end of the 
year, of a collapse therein the tin-plate manufacture, All depends, 
so runs gossip on Change, upon the price of steel bars. With regard 
to the Welsh trade, now that stocks are so low, it is thought 
in some quarters that prospects should inspire confidence, 
and all talk of closing works, even temporarily, is discarded. The 
shipment of tin plates from Swansea last week was 77,029 boxes ; 





receipt from works, 64,435 boxes. Stocks are now down to150,091 





boxes, compared with 162,685 boxes this day week, and 253,362 
boxes this time last year. Loadings from America and Russia this 
week will be large if the weather holds out. 

At Briton Ferry the tin-plate trade is well maintained, and 
during the past week the 21 mills in that quarter were well em. 

loyed. The make of hematite pig iron at Briton Ferry works was 
essened on account of a fire which occurred in the engine house 
causing a loss of two days. : 

Attention continues fixed upon the important railway and dock 
measures for Wales, and apart from the Bute scheme and the 
absorption of the Rhymney Railway, interest is very much centred 
upon the new line from South Wales to London, for which I hear 
a most strenuous effort will be made. 

Porthcawl is going in like many Welsh districts for a water 
scheme, ‘The Newport Waterworks continue to form a fruitful 
theme of discussion, Final arrangements have been made for 
settling with the contractor. Including sums already paid on 
certificate and to be paid, the total sum will be £31,730. It is not 
yet decided as to future action in the face of the adverse opinion 
of engineering experts as to the site. 

It is here where the opinion of the practical geologist should be 
of value. In the case of Merthyr Tydvil, many thousands 
sterling were lost by forming the reservoir on the carboniferous 
limestone formation, which is notoriously full of pockets and faults, 
A few hundred yards to the north this would have been avoided, 
and the bottom of the reservoir would have been the old red sand- 
stone, free from these defects, and with the additional value of 
better water exempt from the deleterious influences of lime, 








NOTES FROM GERMANY. 
(From our own Correspcndent.) 

In this country all branches of the iron industry are reported 
to be satisfactorily employed. Prices have shown much firmness 
upon the week, and in a number of cases advances have taken 

ace, 

. On the Silesian iron market the fair demand for raw and finished 
iron, which has been noticeable for scme time past, has further 
improved. The condition of prices may be considered pretty 
favourable, as the general movement is in an upward direction. 
The railway department is in particularly good activity; last 
week one of the large establishments got a heavy rail order for 
the Warsaw-Vienna Railway, without any objection being raised 
by the Russian Government. 

The business transacted on the Austro-Hungarian ircn market 
continues limited. The different departments of the malleable 
iron trade are only moderately engaged, as comparatively few 
orders have been placed lately ; a weak tone consequently pre- 
vails, makers having, in a few instances, been hardly able to 
maintain the former quotations. Pig iron is in pretty good 
request, and there has likewise been a fair activity reported at 
the locomotive shops, while the machine factories complain of a 
want of fresh orders. 

There is absolutely nothing cf interest or importance to be told 
regarding the French iron market. For all sorts of iron a regular 
but quiet demand is coming forward, and the moderate employment 
which was previously reported has been well maintained at the 
works, The condition of prices is firm, but not favourable to the 
makers, 

In Belgium the iron business has further improved upon the 
week, a fair amount of orders having come in on foreign account 
lately. Inland consumption is also reported as tolerably good, and 
the prices for most articles are a trifle higher than last month. 
For Luxemburg foundry pig, 45f. p.t. is quoted ; common forge, 
44°50f. to 45f. p.t.; merchant bars, No. 2, f.0.b. Antwerp, 
112°50f.; No. 3, 117°50f. p.t.; the same Belgian station, No, 2, 
117°50f.; No, 3, 122°50f. p.t.; girders, f.o.b. Antwerp, 108f, p.t.; 
in some instances, 110f. p.t.; the same free Belgian station, 
115f. p.t.; heavy plates for export, No. 2, 128f. to 180f. p.t.; 
No. 3, 148f. to 150f. ri sheets, free Belgian station, 153f, to 
155f. p.t.; steel plates, 143f, to 145f, p.t.; steel rails, 100f. to 105f. 
p.t. 

Very good accounts continue to be received from the Rhenish- 
Westphalian iron and steel market, demand as well as prices 
having further improved upon the week. ‘T'be iron ore trade is 
steady, and if compared to what was psid some months ago, the 
present quotations may be idered as fairly satisfactory. The 
different eorts of pig iron arein gocd request, and full employment 
is reported at most cf the blast furnace works. Quotations are 
exceedingly firm, but officially no advance has taken place, makers 
preferring to wait until the improvement in the demand has 
become more general. Spiegeleisen, 10 to 12 p.c. grade, is quoted 
M. 51 to 52 p.t.; forge pig, No. 1, M. 47 to 51; No. 3, M. 42 p.t.; 
hematite, M. 63 p.t.; foundry pig, No. 1, M. ‘ea No, 3, M. 
56 p.t.; basic, M. 50 p.t.; iron for making steel, M. 47 p.t.; Bes- 
— M. 54 p.t. Luxemburg forge pig is sold at M. 45 p.t. at 
works, 

The demand in the malleable iron trade is as brisk as before, 
and there is a regular and altogether satisfactory activity going on 
at the mills and foundries. Bars are in fair request and so are 
hoops ; girders, on the other hand, have been rather weak of sale 
for some time past. A good number of inquiries have been coming 
in for heavy plates, and the sheet trade is also very lively, both 
home and foreign demand having increased upon the week, 
Wire and wire nails, as well as rivets, are in somewhat better 
request, and quotations show more firmness on the whole, With 
regard to the employment of the foundries and machine factories, 
the accounts that are given leave pretty much to be desired ; the 
majority of the shops complain of being but indifferently occupied, 
only in some specially favoured cases has a sufficient number of 
orders been secured. 

The following may be regarded as current list quotations per ton 
at works :—Good merchant bars, M. 108; angles, M. 118; girders, 
M. 84; hoops, M. 112 to 118; billets in basic and Beseemer, M. 80 
to 85; heavy plates for boiler-making purposes, M. 160; tank 
ditto, M. 135 to 140; steel plates, M. 120 to 123; tank ditto, 
M. 113 to 118; sheets, M. 135 to M. 140, in some instances 
M. 145; iron wire rolls, common quality, JM. 118 to 125; drawn 
wire, in iron or steel, M. 120 to 138; rivets, M. 130; wire nsils, 
M. 127 to 130 ; complete sets of wheels and axles, M. 270 to 280; 
axles, M, 200; steel tires, M. 195 to 200; steel rails, M. 108 to 
110; steel sleepers, M. 106; fish-plates, M. 112 to 120; light 
section rails, M, 95 to 100. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 30th. 

RaILROAD earnings are the pulse of American industry and 
internal commerce, The increase in net earnings on 182 roads this 
year to date is 8°91 per cont. The Government will soon be in the 
market to borrow money. The discontent of the masses who vote 
cannot well be expressed at the policy which forces this Govern- 
ment to borrow. Last week over seven and one-half millions 
dollars in gold went abroad. The people also hold this ae a grudge 
againet the political crew in charge of the Government. A fight is 
brewing between the House and the President. The low prices 
and dulness in the iron trade continue. Every buyer is waiting. 
Coal, ore, and freights threaten to advance, A crisis in the trade 
is threatening. The purchasing of pig iron is less than one fourth 
of consumption. Can makers hold on to present quotations until 
buyers are forced to come in? General business is good, and in 
most lines distribution is increasing. The shaking up we have had 
during the last six months has made many people timid. They 
want to see what expression will be made by Congress, The banks 
have enough idle money to meet urgent demands, Speculation 
has no chance, except in gold stocks, and we have a little Kaffir 
experience at Cripple Creek, 
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LAUNCHES AND TRIAL TRIPS. 


On Monday, December 2nd, Sir Raylton Dixonand 
Co, launched from Cleveland Dockyard, Middles- 
prough, @ fine steel screw steamer Radelsbarg, 
puilt to the order of the Hansa Steamship Com- 
pany of Bremen, under the supervision of Mr. D, 
Woalff, their superintendent engineer. The principal 
dimensions are :—Le! , 323ft.; beam, extreme, 
42ft. 6in.; depth moulded, 25ft. She is built to 
L'oyd’s 100 Al class, ¢ deck rule, the poop, 
pridge, and forecastle decks being of teak. The 
captain, officers, and engineers are accommodated 
in houses which are pongo | fitted up on 
bridge deck, and the crew and firemen are 
berthed in commodions quarters in topgallant 
forecastle. Triple-expansion engines, built to 
German law requirements, will be supplied by 
Messrs, T. Richardson and Sons, Limited, Hartle- 
pool, having cylinders 22hin., 38in., and 62in. by 
42in, stroke, with two large single-ended boilers 
working at lb, pressure. This is the sixth 
stsamer Sir Raylton Dixon and Co, have launched 
for the Hansa Company within two years, and 
other two steamers are on the stocks for the 
same owners. 

On Friday afternoon last, Messrs. The Blyth 
Shipbuilding Company launched from their Ship- 
building and Dry Docks Works, at Blyth, a steel 
screw steamer of the following dimensions :— 
Langth, 176ft. ; breadth, 26ft.; depth, 12ft. 7in. 
he vessel has been built for Mesers. E. Stock 
and Sons, of Bristol, for their Channel trade, and 
is fitted up with the most advanced types of deck 
machinery for the quick despatch required in that 
service. The veesel has a cellular double bottom 
for water ballast, raised quarter deck over engines 
and boiler, which are placed aft in the vessel. 
The captain’s and officers’ accommodation is 
neatly arranged in the bridge amidships, the 
engineers’ berths being placed in the after part 
of the vessel, and the crew housed forward in 
forecastle. She is rigged as a three-masted 
schooner, and has steam steering gear amidships 
by Donkin and Co,, screw gear aft, and steam 
windlass by Emerson Walker on forecastle, 
together with very large winches by Robert 
Welford for working the cargo expeditiously. 
The engines are of the compound type, and will 
be fitted by Messrs, Westgarth, Eaglish, and Co., 
Middlesbrough. As the vessel left the ways she 
a the Hanbury by Mrs, A. Matthews, 
of Blyth. 

Toe 8.8. Nerits is one of several Messrs, Sir 
William Armstrong, Mitchell, and Co. are build- 
ing to the order of Messrs. M. Samuel and Co., 
London, as additions to their already large floet of 
steamers specially constructed for the conveyance 
of petroleum in bulk to the Far East, and suited 
for general cargo of every variety on the home- 
ward passage. The difficulty at first experiencad 
in attaining this object has now been practically 
solved for some time past. She has just been 
completed, having been inspected during her ccn- 
struction by Messrs. Flannery, Baggallay, and 
Johnson, of London and Tienpel, Messrs, 
Samuel's consulting engineers, and was taken for 
her trial off the Tyne on the 28th ult. The trial 
throughout was most satisfactory, the whole of 
the machinery which is in these ships, of a more 
complicated character than usual, working with- 
out the least hitch and giving no anxiety to those 
in charge. Her auxiliary machinery, quite apart 
from the main engines, comprises a large set of 
steam winches capable of competing with those of 
a first-class cargo steamer in discharging or of 
handling the ship ; duplicate sets of powerfal 
pumps for dealing with liquid cargoes, large ven- 
tilating machinery, epecial heating apparatus, 
portable pumps for various purposes, usual 
powerful steam windlass, steam steering gear, and 
powerfal electric light plant for lighting the ship 
throughout or handling of dangerous cargoes at 
night, with 20,000 candle-power search light, for 
use either in canal or in crowded waters. Her 
dimensions are :—Longth, 375ft. 6in.; breadth, 
48ft.; depth, 31ft, 6in., and having engines with 
cylindera 27}in., 43hin. and 73in., and stroke 
48in., steam being supplied for them by three 
large single-ended boilers, working at 1601b. 
poe The machinery has been constructed 

y the Wallsend S:ipway Company under special 
survey, and the run to Dover after the trial occu- 
pied only twenty-four hours, in spite of the 
adverse weather, everything running smoothly. 

The s.8, Telena went on her trial trip on 
Wednesday last. She is a fine steel screw 
steamer, built for Messrs. M. Samuel and Co., of 
London, for the bulk petroleum trade to the East 
through the Suez Canal, by Messrs, William 
Gray and Co., Limited, West Hartlepool. She is 
a sister ship to the Pectan, a report of whose 
trial appeared a short time ago, and it is not 
necessary, therefore, to give more than an outline 
by way of description in the present case, She 
and her sister ship are the largest bulk oil-carry- 
ing steamers afloat, her length over all being 
388ft. ; breadth, extreme, 48ft. ; depth, 31ft 6in. 
She has been built to Lioyd’s highest class. 
There ara fifteen separate oil tanks, and when 
the oil has been discharged the tanks can be 
readily cleansed and adapted to receive general 
cargo by special means provided. The vessel is 
fitted throughout with an electric light installation 
by Messrs, Clarke, Chapman, and Co., of New- 
castle-on-Tyne, and, in addition to this ordinary 
lighting arrangement, she has a 20in. projector 
and the necessary lighting for navigating the 
Saez Canal at night. The vessel is fitted with a 
a ag set of triple-expansion engines and 

oilers, which are located in the after part of the 
vessel, and have been supplied by the Central 
Marine Engine Works of William Gray and Co., 
Limited. The cylinders are 274in., 43hin., and 
73in. in diameter og Mage of 48in. 


stroke, The boilers are three ‘6 single-ended 
working at 160 lb. pres The Telena is 
the eighth steamer built by Messrs. William Gray 


and Co., and engined at the Central Engine 
Works for Messrs, M. Samuel and Co, ; and as 
her machinery is of the most modern and econo- 
mical type, and the vessel carries every facility 
for her special trade, she will undoubtedly prove 
a valuable addition to the already large fleet of 
her owners, The Telena left the harbour during 
the forenoon, having on board, amongst others, 
Mr. Baggallay, of the firm of Flannery, Baggallay, 
and Johnson, agers engineers, who have 
Superintended the building of the machinery ; 





Captain J. H. Marrell, representing the ship- 
builders ; Mr. Lindsay, representing the engine- 
builders; and Mr. Richardson, of Madagascar, 
After adjustment of the compasses the log was 
thrown overboard and the engines opened out to 
their full extent, the speed registered by the log 
being 11? knots, everything working with the 
utmost smoothness and giving the greatest satis- 
faction. Oa the conclusion of the trial the 
vessel at once proceeded on her voyage to 
Batoum to take in her first cargo of oil. 








THE PATENT JOURNAL. 
Condensed from ‘' The Fan a Ofizial Journal of 
ai }e 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


2th November, 1895. 


22,108. Nosepac, T. Kempster, London. 

22,109. PoTato SCREENING MacuineEs, C. Ferguson, 
Cromarty. 

22,110. Stwxeve Improver, E. G. Hammond, London. 

22,111. Wispow Frame, J. Barnard and W. J. 8. 
McCleary, Herts. 

22,112. Gearinainan Exveciric Crane, D Potter, 
London. 

22118 Frame for Erectine Cas3, J. Biller, London. 

£2,114. CoLouRING MaiTeRs, O. Imray.—(P. Remy, 
Germany.) 

22,115. Exrraction of Gop, G. T. Holloway and C. 
C. Longridge, London 

22,116. Borries, J. R. Adams, W. B. Clarke, and G. Y. 
Ashwell, Hanley. 

22,117. Incanpescent Lamp Borvers, W. R. 
London. 

22,118. Locomotive Borters, H. VY. R. Read. —(J/. J 
Iinpett, South America ) 

22,119. For Issecror, H. V. R. Read.—(J. J. Iinpett, 
South America.) 

22,120. Sronace Batrerie3, T. W. Allan, A. Powell, 
and C. J. Tibbits, London. 

22,121. Waeets for Cycies, Venicres, &c, 8. Wells, 
London. 

22,122. MepicrinaL CompounD, R. Chambers, 
Zealand. 

23. Erasers, G. W. Moorhead, London. 

24. PorusHinc Brown LeatuHer, &c, F. Stiere, 
London 

22,125. APPLIANCES for CaRRYING Pena, F. B. Martin, 
London. 


Lane, 


New 





22,126. Weicuinc Apparatus for Coat, C. Ing.ey, 
London. 
22,127. Manuracture of FILTERING MATERIAL, A. 


Smith, London. 

22,128, Pepats for Cycies, T. Shepherd, London. 

22,129. GarmENT, A. J. Boult,—(A. Corompt, France.) 

22,130. Boors, T. Lilley, W. G. Dell, and P. J. M. Gun- 
thorp, London. 

£2,131. A New Brake, W. White ard J. R. Forrer, 
London. 

22,182. Puriryixe WatrrR, H L, Doulton and R. Mel- 
drum, London 

22,138. Message Counters, F. W. H. Hempel, M. 
Grumpel, and A. Maerker, London. 

22,134. Venetian Buiinp, W. P. Thompson.—(@. H. 
Davies, New Zealand ) 

22,135. Garments, F. W. Forbes-Ross, Liverpool 

22,186. Cameras, J. E. Thornton, and E. Pickard, 
Manchester. 

22,187. MeTaLtic AtLoy, W. Woolf and J. Andrews, 
London. 

22,188. Preparation of CorourED Fates, A. Baum- 
gartner, London. 

22,189, COLLAPSIBLE Boxes, H. J. Harvey, London. 

22,140. Drivinc Band for Cycies, J. F. U. Abclspies, 
London. 

22,141. Darvine Gear for Cycigs, &c., A. T. Collier, 
London. 

22,142. Ececrric Batrery, P. Falle, London. 

22,143. Ducr for Carryina Wires, H. D. Blake, 
London. . 

22,144. SioH1s for Guns, H. H. Lake.—(B. A. Fiske, 
United States.) 

22,145. Binpine Bopy for Doors, &c., H. Salisbury, 
London. 

22,146. ApverTisinc Device, J. P. Evill and L. 
Armanni, London 

22,147. Gear for Cycugs, E. G. Sheward, London. 


2lst November, 1895. 


22,148. Rrptnc Boors, C. G. Cresswell, London. 

22,149. STIFFENING INDIA-RUPBER Banps, J. Adair, 
Waterford. 

22,150. Exectric Inpicators for Betis, 8. Walton, 
London. 

22,151. Parent Hanpie for Stone Botties, A. Perry, 
Darwen. 

22,152. Ciip3, T. Hugkes and H. G. Watts, Newcastle- 
on-Tyne. 

22.153. Manuractore of Boots, T. Laycock, Welling- 
borough. 

22,154. Unip, A. W. Butterficld, Oldham. 

2,155. TENTERING TEXTILE FaBrics, I. M. Speight, 
Bradford. 

22,156. BaLi-BEARING Huss, A. T. Eckersley, Man- 
chester. 

22,157. Sarrt Fronts, F. E. Eckersley, Manchester. 

22,158. Sewine Macuines, J. W. and J. Spiller, Man- 
chester. 

22,159. PREVENTING FaAUDULENT 
Borties, J. Wilson, Glasgow. 

22,1¢0. Propuction of Manure, W. Barclay, New- 
castle-on-Tyne. 

22,161. VeLociPeDE3, J. Prestwich and The Protector 
Lamp and Lighting Company, Ld , Manchester. 

22,162. ZITHER I'aMBOUR, W. L’Estrange, Maxchester. 

22,168. A TOBACCO-PIPE SCRAPER, J. Harford, 
Bristol. 

22,164. Rotiep or Cast Sactions, J. W. Rockliff 
Sunderland. 

22,165. Wire Starr Eve, R. H. Gibson and W. 
Williams, Birmingham. 

22,166. CycLe Suave, W. Turner, Manchester. 

22,167 ConstRucTION of PapLocks, E  Furguson, 
Willenhall. 

22,168. Cups fur Vatances, M, Gardner, Birming- 
ham. 

22,169 VenTiLators, G. Hunt and C. 
Burnley. 

22,170. Lever Lirr, &c., W. Ellis, Ashton-under- 


ReFituns of 


Hooper, 


Lyne. 

22,171. Macuines for Twistine Yarng, J. MacFarlane, 
Glasgow. 

22,172. Suirrinc Spanners, Keys, &c, D, Fulton, 
Glasgow. 

22,173. GuttEY Traps, J. J. Green and W. Oates, 
Halifax. 

22,174. ErevaTine Grain, J. H. and F. H. Haviland, 
J. Farmer, Glasgow. 

22175. Sure Bouts, H. Kerr, Glasgow. 

21,176. APPARATUS for KNOCKING-UP SHEETS, J. Dickin- 
son, Blackburn. 

22,177. Envetops, C. H. Simpson, London. 

22,178. Dovustk-HINckD Bracket, G. H. McKay, 
Glasgow. 

22,179. INpooR Game AppaRATvs, J. H. C. Boig, Liver- 


pool, 

22,180. StrarcHina Woven Fasr:os, J. Oliver, Man- 
chester. 

22,181, Mera Castinas, A. G. Brown.—(Z. J. Crecelius, 
Onited States ) 

22,182. Moutps, A. G. Brown.— (ZL. J. Crecelius, United 
States.) 





22,188. CLeansina Woot, G. E. Wright and W. Monk, 
Manchester. 

22,184. Creansina Woot, G. E. Wright and W. Monk, 
Manchester. 

22.185. Davina Yarn in the Cop, M. H. fmallwood, 
Manchester. 

22,186. Makino LANTERN Swipes, E. Underwood, Bir- 
mipngham. 

22,187. Suurress for Psotocrappic Cameras, E. 
Underwood, Birminghara. 

22,188. CanTRIDGE Makino Macutyery, W. B. Challen 
and Taylor and Challen, London. 

22,189. FeaTHerRiInG Saip Propetiers, J. Ferguson, 
Glasgow. 

22,190. Furnaces of Steam Generators, W. T. Mclvor, 
Liverpool. 

=> usic Houper, W. Wholton, Hamilton, Ontario, 


a. 

22,192. ApsusTaBLE Sarety Wepce, E. Bernasconi, 
London. 

22,193. Naits, A. E. Gorse, G. A. Probert, and J. H. 
Green, Birmingham. 

22,194. Construction of Foor Covenrinas, I. and D. 
Todd, London. 

22,195. Curtain Rops, 8. Clements, London. 

22,196. Pskumatic Tire Vatve, A. H. Culley and W. 
Parsley, London. 

22,197. Swinos, A. F. Pike, London. 

22,198. ApvEeRTIsING Devices, F. 8. D. Scott, London. 

22,199. Pweumatic TrrepD Wuees, 8. J. Bartlett and 
The Grappler Pneumatic Tire and Cycle Company, 
London. 

22,200. Pyeumatic TiRED WHEELS, B. G. King, London. 

22.201. Propuctnc Compounpd ConcRETE 8L4B3, B. Lohr, 
London. 

22,202. Topacco Pips, J. T. Free. London. 

22,208. Lock Nots, J. T. Free, London. 

22,204. Coms Detivery ApparRatcs, R. Hertzberg, 


London. 
22,205. Device for Supportixne Sxrrts, L. N. Loeb, 


vndon. 
22,206 Fitinc Caprnets for Lerrers, &c , A. J. Wella, 
mndon. 
22 207. Evecreopes, C. Kellner, London. 
22,208. Foo SigNALLING ApPaRaTos, J. E. Howard, 
London. 
22,209. PaopeLuine Bicycies, &c., A. Abrahamson, 
London. 
22,210. Apparatus for LicutinG Fires, E. V. Goad, 
London. 
22,211. Paper Dots, R. McTalmont, London. 
22,212. Knee Paps, 8. J. Dowling, Manchester. 
22,213. Corr Links or Fasteners, H. Leslie-de’Vine, 


London. 
22,214. Har Manvractore, G. North and T. Sugden, 
ndon. 
22,215. UMBRELLA BANGLE ATTACHMENT, J. H. Worrall, 
ondon. 
22,216. MECHANICAL Revotvina Toy, O. Hanks, 
London. 
22,217. Apparatus for SEPARATING WHEAT, J. Higgin- 
bottom, Live: . 
22,218. Nicut Latcnes and Rm Locks, A. Foster, Bir- 


mingham. 
a CarRiaGE Hoop Jornt, T. H. B. Hitchirg 


London. 

22,220. Sream Heatinc Apparatus, A. Schermer, 
London. 

22,221. Venicte Wueets, H. H. Lake.—(A. J. Wolff, 
United States ) 

22,222, AXLE-BOXES for Roan, &c., VeniciEs, A Fayol, 


ndon. 

22,223. Hosiery Fasrios, J. Clarke, London. 

22,224. Ecastic Tires, F. R. C. Joyce, London. 

22,225. Lapres’ CoMBINATION GARMENT, A. J. Thomas 
and E. Tobin, London. 

22 226. Scaririers for MacapamisFp Roaps, H. F. 
Rutty. London. 

22 227. ScREW-DOWN VALVES, C. Wilson, Luton. 

22 228. Drivine Cuarns, H. C. Field and A. W. Storey, 
London. 

22,229. Pepats for Cycies, T. Mabbutt and R. Lea, 
London. 

22,230. Curtars Rops for Doors, &c., F. T. Vine, 
London. 

22,281. Stopprne Bort.es, I. Martin, London. 

22,232. Derectine Deviation of a Compass NEEDLE, 
J. T. Hart, London. 

22,233. Parmary Batrerizs, M. Engl and F. Wiiste, 
London. 

22.234. Prorectinc ELEcTRICAL APPARATUS, Siemens 
Brothers and Co., Limited.—(Siemens and Halske, 
Germany.) 

22,235. Coarn Gear NG, R. F. and J. A. Rimmington, 
London. 

22,236. AppaRATus for Pieatinc Fasrics, C. G. Hill, 
London. 

22,237. Buoyant Wire Ropes, G.G M. Hardingham. 
—(Felten and Guilleaume, Germany.) 

22.238. Mzans for Suspenpine Lamps, &c., G. Jihre, 
London. 

22,239. ManuracTuRING CLo1H Boarps, W. H. Marcon, 
London. 

22,240. Rates Fixpine TaBie3, C. E. Stewart, London. 

22,241. Stortna Biackine, J. W. Collis and P. Schi- 
drowitz, London. 

22,242. Drivinc MrcaanisM of Cycizs, W. D. Scott- 
Moncrieff, London. 

22,243. Fexpine AFpaRaTus of Printina Macuines, E. 
T. Cleathero, London. 

22,244. GRavi1y Action Motor, H J Noonan, London. 

— Makino EvaMELLED Gass Tvusss, F.S. Tomey, 

mdon. 


22,243. InsuLAToRS and Conpuits, F. G. Treharne, 
Lo 4 
22,247. Stopperinac Devices for Botries, E. Tzib, 


ondon. 

22,248. CycLe Tuses, W. F. Taylor, Croydon. 

22,249. Macazine Rie es, A. J. Boult.—(M. J. Eckhardt 
and F, A, Georgi, Germany.) 

22,250 Apparatus for PLAYING Rouuette, A. Schwa:z- 
schild, London. 

22,251. Rerininc Bismuts, B. Zahorski, F. Hurter, 
and J. Brock, London. 

22,252. Motor Generators, A. B. Blackburn and T. 
L. Boyden, London. 

22,253. Locomotives, G. W. Johnson.—(J. P. Serve, 
France.) 

22,254. CHarrs and Srooxs, J. F. H. Evers and H. 
Woerner, London. 

22,255. Asu Sirrers, R. 8. Thwaite, London. 

22,256. EnveLoprs, G. Thompson, London. 

22,257. Necktie Hoxtprrs, W. Schwab and T. W. 
Downs, London, 

22,258. Currer-BaR for Lawn Mowers, W. C. Allen, 
London. 

22 259. Rar_roap Sprxes, C. Platz, London. 

52,260. Pweumatic Hees, R. L. Carson, London. 

22,261. Can Fenrers, P, Padberg and C. Hummel, 





London. 

22,262. Cake Beaters, M. MclIlvain, London. 

22,268. MatcH-Box, J. C. Finch, London. 

22,264. Apparatus for Forminc Curvep Surraces, T. 
M. Clark, London. 

22,265. NoN-FILLABLE Botrizes, W. A. Hubener, 
London. 

22,266. BrusHinc Macuines, F, A. H. Dewald and E. 
Crispeli, London. 

22,267. Pipe Cieaners, C. W. Foster, London. 

22,268, EnvEe.Lopgs, T. R. Jordan, London. 

22,269. Pngumatic Coxtuars for Horses, H. Clarke, 
London. 

22,270. MucitacE Borries, F. W. Rahmer, London. 

22,271. Mepictne Guassgs, I. J. Duck, London. 

22,272. Savina Brus and Soap Hoxper, F. N. 
Denison, London. 

22,273. Fastentnas for Knives, &c., E. Q. Norton, 
London. 

22,274. Hat Prys, G. C. Lawrence, London. 

22,275. Exvetopes, W. D. Thomas, London. 

22,276. PreumaTic Tires, A. Graff and C. H Coggle- 
shall, London. 

22,277. Preomatic Trres, A. Graff, London. 

22,278. Preumatic Tires, A. Graff, London. 





22,279. ApsusTaBLe Hoxprast for Scarrouprne, L. 
on 


Gutman, Lon: 
22 280. Spzep Ispicators for Cycies, W. Nicholls, 
London. 
22nd November, 1895. 
22,281. Rorary WasHInc Macuing, J. Appleyard, 
Bradford. 


22,282. LawTeRN Suipes, W. Butcher, W. F. Butcher, 
and W. J. Spurrier, London. 

22,283. AMUSEMENT and RecreaTion Macurye, H. 
White, Belper, Derbyshire. 

22,284 Rotary WasHinec Macuine, 8. Tebbutt, Leam- 
ington. 

22 2 Cycte Brake Livers, T. Maddock and J. 
Falconbridge, Bristol. 

22,286. Satt Boxes, D. Lawley, Birmingham. 

22,287. ADVERTISING, H. Marles, Brighton. 

22,288. Twist Lace Faxeics, T. Astle, Long Eaton, 
near Nottiogham. 

22,289. BepsTEAD Kwnops, A. L. Stamps and J. Ewins, 
Birmingham. 

22,290. PapoLe WHeEEts of Srzamer3, H. McIntyre, 
Glasgow. 

22,291. Lockinc Steerinc Wueets of Cycizs, A. J. 
mith, Birmingham. 

22,292. Wuispows, C. McCallum and A. Morrison, 
Glasgow. 

22,293. Daawina Macutnery, J. Dawson, R. 8. Daw- 
son, and 8. T. Wheater, Bradford. 

22,294. The DupLex Ponca, W. C. Cooper, London. 

22,295. Friction Testinae Macuines, J. Goodman, 


22,296. HeaTine Sream Esoine Cyiixpers, W. I. Last, 
md. 


London. 

22,297. WHEEL Trees, A. Govan and J. Worton, jun, 
Glasgow. 

22,298. Covers for Borris Tops, W. J. Fieldhouse and 
F. R. Baker, Birmingham. 

22,299. ExtrncuisBERs for O11 Lamps, W. Evans, Man- 


¢ r. 

22,300. Stripprxc OLoru off Croprinc Macuines, W. 
Scott, Dundee. 

22,301. PuotoorapHic SautTrer, W. Thomson and H. 
Smitb, Manchester. 

22,302. Lapigs’ Skirts, C. Campbell, E. W. Stringer, 
and W. D. A. Telford, London. 

22,308. CarBonic AcriD in Gases, G. Craig, Glasgow. 

22,304. Lacine Stuns, E. F. Haynes and T. 8. Gries- 
bach, Birmingham. 

22,305. Hampers for Packine Fruit, T. H. Graves, 
Birmingham. 

22.306. ContcaL Cap for Carmngy Top3, J. Parker, 


Wisbec: 

22,307. Por and Kerrie Support, R. and J. Maguire, 
Glasgow. 

22,308. ConstRUCTION of Mancies, J. Graham, Scot- 
land. 

22,309. Currme Toots, G. Kleine and W. Falkenroth, 
Germany. 

22,310. Prpz Mounts, A. Marechal, Ruchon.and Co, 
Paris. 


22,311. Borr.e Lock, C. Stimpson, London. 
22,312. Construction of WareR-CLosEt, P. Henwood, 


London. 

22,813. TRawL Port for Stream Traw ers, W. A. 
Sissons, London. 

22,314. Trawt Port for Stream Traw ers, W. A. 
Sissons, London. 

22,815 Pwxumatic TrrE, W. H. Brodrick and J. L. 
Banks, London. 

22,316. Cance Tramways, A. Davy, Birmingham. 

22,317. TiGHTENING GLAND Packine, H. R. Chubb, 
London. 

22,318. BookBtnp1nG, H. Wakefield, and C. H.,G. A.,and 
8. J. Mate, Bournemouth. 

22,319. LxeatazR Boor Laces, &c, W. Davidson, 


ndon. 
22,320. Sprisa Hiner, F. P. Rider and H. P. Colliver, 


London. 

22 321. Faciiitatine the Grvine of Cuanar, W. Rooke 
and J. Harvey, London. 

22,322. Woop Screws, H. Pratt, London. 

22 323. Pepat Action for Orsans, &., H. Pickett, 


London. 
— AIJUSTABLE PrvoTaL ATTACHMENT, W. K. Lee, 
ndon. 
22,325. Matt-Houses, H. H. Lake.—(W. H. Prinz, 
United States ) 
22,826. Mup Guarps, T. and R. Jones, Manchester. 
22,327. Apparatus for IoniTING QuUICK-MaTcHES, H. 
Siebeck, London. 
22,328. TREATMENT of Woop, J. A. Wade, London. 
22,329. Construction of Przumatic Trees, M. Bouhon, 
London. 
22,330. OmsBusEs, Tramcar?, &c, E. C. Harvey, 
ndon. 
22,331. Curinany Urensits, J. Barr, G. and H. J. 
Davis, London. 
22,332. Liquip Distsrectant Soap, J. B. McArthur, 
London. 
22,383. ATTACHMENT of Metat to Ropg, T. A. White, 
Staines 


22,334. ConsTRUCTION of Cuan Links, R. M. Sefton, 
London. 

22,335. Cooxine U rensiis, C. Rohrbach and 8. Briind- 
lein, London. 

22,386. Booy Warmers, D. M. B. H. Cochrane, 
London. 

22,887. IscaNDESCENT Ecvectric Lamps, The Edison 
and Swan United Electric Light Company, Ld., and 
A. W. Hill, London. 

22,388. Lastinc-MacHINEs, J. T. Day, London. 

22,339. Game Devices, W. P, Thompson.—(A. 7. Hays, 
H. Muntz, and N. B. Hagin, United States.) 

22,340. Extractina Metats from Soxvutions, H. F. 
Julian, Liverpool. 

22,341. Post for WiRkE Fencino, &c., E. Rott, Liver- 


1. 

22 340. Or Lamps, G. Holland, Liverpool. 

22.343. SecrionaL Licuters, W. J. Chambers and R. 
Williamson, Liverp2ol. 

22,844. APPARATUS for PRESERVING MILK, A. F. Jara, 
London. 

22,845. APPARATUS for GENERATING Steam, E. A. Ash- 
croft, London. ; 

22,3846. Stop-cock Locks, C. Heyman London. 

22 317. Esauves for Proputsion of RoaD CARRIAGES, 
E. J. Clubbe and A. W. Southey, London. 

22,848. Sranp for Bicycues, J. M. Rimington and T. 
Shepherd, London. 

22.349. Game Apparatus N. C. Sample, London. 

22,850. Drivinc ARRANGEMENTS for VELOCIPEDE3, A. 
Pellerin, London. : 

22,351. VaNILLIN, G. W. Johnson.—(C. F. Boehringer 
and Soehne, Germany.) 

22 352. VeLociPEDEs, J. B. y Guille, London. 

22,353. Foupine TaBLEs, EB. Pareigis, London. 

22.354. MANUFACTURE of ALUMINIUM, A. Julien, 
London. 

22,355. Tosacco Pipgs, E. Holcombe, London. 

22.356. OBTAINING SUPPLIES of PuRE AIR, G. J. Epstein, 
London. 

22,357. Foop for Docs, A. C. W. Hobman, London. 

22,358. CHEeck Vatves, J. 8. Wyndham and J. H. 
Hallett, London. 

22,359. INHALING APPLIANCE, E. 8. Morris, London. 

22,360. ComBine Fipres, T. Burrows and D. E. Rad- 
clyffe, London. 

22,361. A New Fastener for Boot Laces, E. England, 
London. 

23rd November, 1895. 


22,362. Pure WarM Arr Incupator, 8. Duckering, 
e. 
22,368, SELF-ADJUSTABLE Broom, G. E. Larkin, Amer- 
m. 
22,364. MANUFACTURE of DistnFrecTants, C. C. Whitaker, 
London. 
22,365. Stoves, W. and I. Darby, and J. H. Punchard, 
ondon. 
22,366. Gor CLuB, W. McIldowie, Belfast. 


— Corron Weavine Looms, M. Spencer, Black- 
urn, 
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22,368. Vases or FLower Howpers, H. E. Holloway, 
Wolverhampton. 

22.369. Etectric Arc Lamps, H. C. Newton, London. 

22,370. Cam Suarrs, J. B. King and F. R. Pool, Stone- 
house. 

22 371. Lenses, R. Wilson, S. Goodman, J. Sheppard, 
and F. Dashwood, Halifax. 

21,372. Fotptne CarpB)ARD Boxe3, J. E  Taornton, 
Altrincham. 

22.378. Sprvner3, E. M. Gaskell, Birmingham. 

22,874. Sappies of Sewace and other Press, W. Adam, 


Glisgow. 
22.375. Cycte and other Sappies, R. B. Helliwell, 

Liverpool 
22,376. Cuase, H. de Montin and C. H. Goodman, 

ndon. 


£2377. Ruppove Mixturss, A. Day, Leicester. 

22,378 Ssitr-containeD Moror:, J. J. H. Sturmey, 
Leicester. 

22 379. Setr-containgD Motors, J. J. H. Sturmey, 
Leicester. 

22,380 Ercaina and Dacoratine Guass, W. Birrell, 
Glasgow. 

22,381. Cuatn Waeets, T. Maddock and J. Falcon- 
bridge, Bristol. 

22,382. Pyeumatic Tires, A. M. James, Newport, Mon. 

22,383. A New Cooxinc Uressit, K. 8S. Murray, 
Dublin. 

22384 Woven Drivine Batts, J. C. Fisher, Man- 
chester. 

22,385. TRAVELLERS’ SHavine Companion, G. E. 
Houghton, Preston. 

22,386. Steam Traps, G. Kynoch and Co, and E. Jones, 
London. 

22,3387. Izontna Macarnes, T. H. Williams, London. 

22.388. Arr Morors, F. Rowdley and D. Roper, Man- 
chester. 

22 389. Metax Casz for Pacxtne Corns, R. Schneider, 
Cologne. 

22,390. Hoxipine Picrure Frames, F. Beekschiifcr, 
Cologne. 

22,391. Perrorator, H. Schofield 
Sheffield. 

22.392. Coverinoes for CycLe GeaRine 
minogham. 

22 393. ComprnaTION Biorrer, W. Swarbrick, Fleet- 


and P. Smith, 
D. Rose, B.r- 


wood. 
22,394. Cyc Sappies, &c, J. B. Brooks, Birming- 


am. 

22,395. Sureicat Trusses, T. Whitley, Bradford. 

22,396. Rove Spamine, M. Leach and 8. E. Asquith, 
Bradford. 

22 397. AppiTions to Ta'mBLeEs, C. E. Iles, Birming- 
ham. 

22 398. ConveaTiBLte ScHoot Disk, W. E. Everett, 
London. 

22,399. New Fite for Newspapers, A. T. Elsworth, 
Roc! e. 

2?,/00. Surp Boxts, N. B. Locke, Glasg »w. 

22 401. CoIn-PREPAYMENT Mecuanism, D. B. Peebles, 
Glasgow. 

22 402. Moroas, Count A. de Dion and C. Bouton, 
London. 

21,408. Appiicat.on of Liqgvuip Weep Kittsr, C. L. 
flett, Brigg. 

22,404. Sztrixe Bars, H. Smith, <en., H. Smith, jun., 
and O. Smith, Glasgow. 

22,4€5. Beap Sortinc Macuine, L. Myers and C. B. 
Ketley, Birmingham 

22,406. Drawie Boarps and 








FquaREs, J. Crow, 
ow. 

22,407. Expiosive Compounps, A. F. Hargreaves, 
Midlothian. 

22,408. Vottaic Batreriss, W. and T. W. B. Durant, 
Ba ey. 

22.409. Tares-rotp Eirrzt Tripop Stanp, G. L. 
Baurley, York. 

22.410. Rartway SLeEePers and TREENAILS, A. Collett, 
London. 

22.411. Burron-HoLEs of Linen Cotiars, A. J. Edwards, 


ndon. 
22,412. Grip for Gor CLus Hanpues, H. T. Roberts, 


London. 

22.413. Meta Frames for Pianorortes, J. Jone3, 
Essex. 

22,414. Automatic InpicaTor, 8. J. Levi and A. J. 
Jones, London. 

22,415. CHaMBeR DaauGHT ANNIHILATOR, A. Stephens, 
London. 

22,416. Giug-pors, J. L Dubois, London. 

22,417. Dv Srurr2, H. E Newton.—(T7he Farbensabri- 
ken vormals F. Bayer and Co., Germany.) 

22,418. PorTaBLE GRILL, W. Nottingham, London. 

22,419. Sappiss, W. C. Wingfield, London. 

22,420. Fiurp Pressure Morors, G. Sellers, London. 

22,421. Lapres’ Reticuies, F. Wich, London. 

22,422. Pap Covers, A. Pochin, London. 

22,423. Sprino Pap, I. E. Clifford, London. 

22,424. Toota Caowns, I. E. Clifford, London. 

22,425. Sate of Wines, M. T. Neale, London. 

22,426. Support for Cut Fiowers, A. G. Ellis, Loudon. 

22,427. Locxrne Device, P. Sc g, London. 

22,428. Surps’ Prope ters, F. Friedenthal, London. 

22,429. Hanp Brusues, J. D. Sykes, London. 

22,430. Vessets, T. D. Lichtenstein, London. 

22,431. Feep-waTek Apparatus, R. R. Bevis. London. 

22.432. Gas Enornes, J. H. Kerridge and H. Youell, 
London. 

22,433. A New Game, G. Schmidhauer, London. 

22 434. BLock Fioorine, F. Shoolbred and E. M. Smith, 
London. 

22,485. TrRaveRseED Warp Macuines, A. 





Cooke, 


mdon. 
22,436. Moutps for Paper Macuinery, 8. Crump, 
London. 
22,437. Cigar Toses, W. J. and E Freeman, London. 
22,438. Freezenc of Water, G. Stevens, London. 
22439. Incanpgescenr Gas Licuts, A. E. Schur, 
Sidcup. 
22,440. Lamp Giopss, D. Reich London. 
22.441. Key, W. Thorae, Somerset. 
22.442. Secuninac Boarps t> Lappers, G. Lucas, 
London. 
25th Novemie 1895. 
22 443, Lock for Mrvers’ Ls wp3, L. N. Williams and W 
Purchase, Bristol. 
22 444. AppaRatusfor DRiLina, G. F. Wynne, Minerva, 
near Wrexham. 
ae Lock-up Popiic Seats, A. E. Collins, Nor- 
wich. 
22,445. Batt Vatvss, A T. Chorley, Bristol. 
2?,447. Suspension cf Gas SHapes, J. H. Stone and H. 
G. Atkinson, Birmingham, 
22,448. Soap Hoxper for Suavine, &c., H. P. Miller, 
London. 
22,449. Composition for Inkinc Rotters, W. Murray 
and J. Speirs, Glasgow. 
22,450. No application to this number. 
22,451. Ci@areTre-Macuines, J. F. Davis, Liver- 






22,452. Lamp, L, L. Grouse, London 

22,453 Strpina Rue or Gavaeg, C. B. Bean, Black- 
burn. 

22,454. DaTectING PuncruRgs in Pneumatic Tires, J. 
Caldwell, Glasgow. 

22,455. Time and Percussion Fuses, A. F. Ball, New- 
castle-on-Tyne. 

22,456. MatTress Frames, I. Chorlton and W. Oldham, 
Manchester. 

22,457. Sautrie Toyaues, J. Haddock, Manchester. 

22458 Tuxes for Cycres, H. Brockas and J. Taylor, 
Nottingham. 

22,459. CoaL Ecovomisers, J. Horridge, Manchester. 

— Basic CarponaTE of Leap, 0. Hamilton, North- 

eet. 

22,461. Watt Portrouio, J. E. Staton, Knutsford. 

22 462. Book-FoLpinc Macxines, M. Smith, Man- 
chester. 

22,463. SCREEN ATTACHMENT to CHarrs, H. D. Booth, 
London. 

22,464. FACILITATING SuRGICAL Extension, F. Biogler, 
Manchester. 


22,465. APPARATUS for Table Bivuarps, J. Donkin, 
London, 

22,466. Swacr Macuinr, A. Cooper, Staffordshire. 

22,467. Loom Parrern Carps, F. H. Gosling, Man-‘ 
chester. 

22,408. Pap.ocks, D. and I. Waine, and T. C. 
Birmingham. 

22,469. APPLYING AUXILIARY Powsr to Cyciks, F. 
Rollason, Derbyshire. 

22,470. Soturion Measure, R. P. Roberts, London. 

22,471. SEtF-HoLpINe Suipine Cup, W. H. Johnson, 
Tunbridge Wells. 

22,472. Meratic BepstEaps, C. C. Conroy, London. 

22,473. Oars, C. E Fogg, London. 

22.474. Umperewvas, A. Coutte, London. 

22,475. Skint Howper, G. P. Clark, London, 

22,476. Sotpsrine Meratcic Boxes, O Asch, London. 

22,477. ATTACHING Pursxs to the Wrist, W. W. New- 
port, London. 

£2,478. Macuines for Distrisutine Typr, F. Holds- 
worth, London. 

22,479. SypHon Cisteays, J. Fr2emaa and R. Wessell, 


Dowd 


ndon. 

—_— Dynamo - ELECTRIC Macuines, H. Chitty, 

ndon. 

22,481. Compounp of Saxicyitc Acip, O. Imray.—( The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
many.) 

£2 482. Makrne Orance CoLourtne Marter, O. Imray. 
—(The Society of Chemical Industry in Basle, Switzer- 
land. 

22,483. ame C. G. Artby.—{H. Hart, India ) 

22,484. Fotpine Berras. P. Fraser, London. 

22,485. VaLves, &c , T. Hughes and H. E. A. Digby, 

ondon. 

22 486. BuTrerMakine Caurng, F. J. Knight, London. 

22 487. Papzrmakine, W. Schmidt and C. Seybold, 


ondon. 
22,488. AXLE Bearina for Cycies, E. Weingaertner, 
London. 
22 489. Pxrumatic Trres and Rims, A. Huarable, 
Loudon. 
2249) Maxktna Ast riciaL Stone, A. J, Boult.—(/. 
Iseck2, Belgium ) 
22.491. Extraciine Metats from Orgs, W. H. James, 
London. 
22,492. Lea Coverinas, G. H. Finger and W. J. Ford, 


mdon. 
22,498. Cycrtes, A. Kohn, K. Cozzi, and C. Doria, 
ndon. 

22,494. Lecarnes, C. Fisher, London. 

22,495. Ratstnc and Lowerina Buinps, B. Tydeman, 
London. 

22,496. Garpior, H. E, Newton.—(The Pinhoc 
Refuse Destructor Company, Australia.) 

22,497. Boats’ Davits, F. H. Storm, London. 

22,498. OpeRratTinc Sarery Gates, J. Botterill, 
London. 

22,499. Tox Crips. F. Myers, London. 

22,500. Bataine Corset, K. Hatch and C. F. Lang- 
haar, London. 

22 501. Cure Hook, A. 8. H. Richardson, London. 

22,502. TreatmeNT of Szwaar, R. H. Reeves, London. 

22,503. MarkING Lings, A. Bold, London. 

22,504. Supptyine Biast, G Elsiisser, London 

22,505. AccumutatTors, F, Dannert, H. Windolff, and 
J. Zacharias, London. 

22,506. AcctumuLaTors, F. Dannert, H. Windolff, and 
J. Zacharias, London. 

22,507. QuicK-FIRING Guns, W. J. Howells, London. 

22,508. SasH Fastener, W. J. Rudd. London. 

22 509, Sasu Fastener, W. Smith, Loadon. 

22,510. TrxtrnG Device, 8S J. Armstrong. London. 

22 511. Incanpgscent Lamps, O. M. C. Heyl. London. 

2 . VULCANISING RuBBER, O. M. C. Heyl, London. 
3. Door Hanptes, W. Willis, London. 

514. Casks, G. Rettig, London. 

22,515. Mixuse Gases, G. W. Gwyer, jun., London. 

22,516. Tres, R. G. Fothergill, London. 

22,517. ScaLe Beams, E. Béhmer, London. 

22,518. ConcrEeTE Fioors, A. L. Johnson, London. 

22,519. Evectric Raitways, F. C. Esmond, London. 

22,520. WuHeExs for Crcies, 8S. W. Carlton, London, 

22,521. Cottars, W. Hutt, London. 


Patent 








26th November, 1895. 


22,522, PortaBLe Lamps, H. J. Bryon, Gloucester. 

22,523. Gas Exornes, G. Heeley, G. Graves, and R. A. 
Coates, Sheffield. 

22,524. WaRPING and Benpino Macuines, J. H. Stott, 
Manchester. 

22,525. Screw-cutrine Dies, J. Sander, London. 

22,526. Braces, E. Towell, Manchester. 

22,527. Humipiryine Apparatus, J. Taylor, 
chester. 

22,528. Winpow Sasues, J. F. Hails, Newcastle-on- 


Man- 


'yne. 

22,529. Pepa Motion for Cycies, J. Byrd, Stroud. 

22,530. Harness Rein, W. Lightbody, Liverpool. 

22,531. Surrt Srups, N. Casey, Liverpool. 

22,532. SrgeRinc Cycre?, A. E. Langton, London. 

22,533, CaRDING Macutnes, J. T. Meats, London. 

22,534. TRAVELLER and Warp Reavtaror, A. E. Pear- 
son, Hull. 

22 535. Arsusters for Pictures, &c., C. de’V. Grant, 
London. 

22,536. MarxtT [npicator, W. E. Maddock, Liverpool. 

22,537. Gas Stoves for Heatine Purposes, R. H. Smith, 
Manchester. 

22,538. Recepracces, Bin3, and Canisters, W. Parnall, 
Bristol. 

22,539. ADVERTISING, W. G. Nelson and R. Hunter, 
Glasgow. 

22,540. Macutnery Bextine, J. Robertson, London. 

22,511. Urensit DesicNgep to PREVENT the OvERFLOW 
of Mr_x Dor«e Bol.ino, M. Seessle, Brussels. 

22,542. IssTRUMENT for PERSPECTIVE DRAwINa, A. Salen, 
Brussels. 

22,543. Cannon Howper for Arc Lamps, G. Wilson, 
Aberdare. 

22,544. DupLicate CHEck Boox Cover, W. E. Coleman, 
London, 

— ParecipitaTinc Tanks for Sawaae, E. W. Ives, 

erby. 

22 546. Sertno Marrresses, M. E. Mackenzie, London. 

22,547. Dampzrs for Ovens, J. H., N.,and B. D. Martin, 
London. 

22,548. Insectors, D. Young.—(W. R. Field, United 
States.) 

22,549. PROPELLING Boats and Barogs, C. E. Kelway, 
London. 

22,550. Heatino Frep-water, The Monitor Water 
Purifier Company and C. H. Snyder, London. 

22,551. Suspension Tracks for OveraraD RaiLway 
System3, W. J. Brewer, Ilford. 

22,552. CaRryine Hosx in Corrs, G. J. Heveningham, 
Sussex. 

22,553. D&TACHABLE Front ForkK STRENGTHENER for 
Cycies, H. M. Genege, London. 

22,554. Sarety VALVE for KrtcHEN Borers, A. Kenyon, 
T.ondon. 

22,555. Mecuanisms, E. 8. Burman, London. 

22,556. Conpee Srrrers, A. A. Wynne-Jones, London. 

22,557. Caucks for Latues, W. Bailey, London. 

22,558. Batt Bearine. W. H. Munns.—(7. J. Keid and 
J. L. Dann, United States.) 

22,559. Batt Beartnos, W. H. Munns.--(7. J. Reid and 
J. L. Dann, United States \ 

22 560. Przumatic Tires, E Lange, London. 

22,561. WaTEeR Fitters, A. J. Boult.—(P, A. J. Gasse, 

France ) 

22 562. TooL-aRINDING Macurnes, C. H. and F. J. Dale, 

London. 

22 563. Lire-SAVING Apparatus, J. Greener, London. 

22,564. MecuanicaL Toy, J. Clarke and A. Clarke, 

Manchester. 

22,565. Doon KNocKER?, A Jones, Birmingham. 

22,566. Cases for Containina Music, A. J. W. Shirley, 

Birmingham. 

22 567. CorK-LINeD Horsgsnors, J. and A. Bénet, 

France. 


22,569, Be. Pusnes, J. W. Creasy and T. W. Breach, 
London, 

22,570. SHapes for ArtiriciaL Ligats, A. C. New- 
combe, London. 

22,571. Curps for Sappies, T, Webb, London. 

22,572. Potteys for CaBLe Tramways, W. N. Colam, 
London. 

22,573. Toots for Bortna Hoxes in Casxs, A. B. Crees, 
London. 

22,574. Maxina InsuLatina Compounns, C. J. Grist, 

mdon. 

22,575. CarBon Pirates, F. H. Judson and C. W. 
Sileock, London. 

22,576. Ra Jornt, H. von Gersdorff, London. 

22,577. Heatine Stoves, F. V. Knauss, London. 

22,578. Caimsey Heap, W. D. Shard, Lordon. 

22,579. Retarsina Surrt Fronts in Position, W. E. 
Schwieso and 8. H. Thorpe, London. 

22,580. Van, J. Fairlie, Glasgow. 

22,581. Ops~mnc Casemenrs, A. Ansell, Woking. 

22,582 Arn CooLep Conpensers, E. B. Caird and T. J. 
Rayner, London. 

22 583. Recur Vatves, E, B. Caird and T. J. Rayner, 
London. 


22,584. Type Destr'nvTiInc Apparatus, O Imray.— 


(The Cov Type Setting Machine Company, United 
States ) 
22,585. Musics. Lsstruments, O. Imray.—(@. B. 


Shearer, United States ) 

22,586 Morors, Siemens Bros. and Co., Ld.—( Siemens 
and Halske, Germany ) 

22,587. Drying GRANULAR SopstTances, A. R. Scarlett, 
London. 

22.588. Steam Moror Carriages, H. P. Holt, London 

22,589. Picrurs Frames, E. G. Mardon and T. Conn, 

London. 

22,590 Gearina for Macuines, W. A. McCormick, 
London. 

22,591. Bicycie H. Bate, 
London. 

22,592. Luraicators for VeLocipepes, &c., H. Bate, 
London 

22,593. Potters, W. Turner, London. 

22,594. Divine Apparatus, M. Knowles.—(4 
Austria.) 

22,595. Movapnie Socker Brackets, W. W. Mitchell, 
Birmingham. 

22,596. PapeR Makina Macuine*, H. Fairbanks, 
London. 

22,597. Ruysina Macuines, C Romen, London. 

22 598. Dryina Bricks, EARTHENWARE, X&c., M. Wolff, 
London, 
22,599. Dauma for Cream E. G. N, 
Salenius, London 
22.600. TELEGRAPHIC 
London. 

22.601 Lraoinas, H. 
States ) 

22 rene REFILLING of Borris, L. W. Levett 

ndaon. 

22,€03. SLeEPING ina Sirrina Posture, W. P. Thomp- 
son.—{ The widow of A. Jonas, Germany.) 

22 €04 Governor for Steam, W. P. Thompson.—(F. 
Kaeferle, Germany.) 

22,605. PLoveus, D. Daniel, London. 

22.696. Manoracture of Steet, J. H. Darby, Liver- 






Stanps or Supports, 


Neubert, 


SePARATORS, 


Communication, I. Kitsée, 


H. Lake —(C. Fisher, United 


pool. 

22,607. Speep Gavuaes, H. Schlotfeldt, London. 

22,608. CompLex AXLE and Braker, A. D, Cuwlirg, 
Canterbury. 

22,609. Benpina Pcates, H. Smith, H. Smith, jun, 
and O, Smith, Glasgow. 

22,610. Saraty Fastenina fur Braceets, E, Culver, 
London. 

22,611. Swines. W. Keast, London. 

22,612. Arn Comeressors, A. G. Noack, London. 

22,613. Buses for Barrexs, E. J. Glennan and M. 
J. Reilly, London. 

22,614. Manoprit, C. Guérin, London. 

22,615. Drawixe Rotts, C. E. Brownell, London. 

22,616 Pumpine Apparatus, J. G. Lorrain.—(7. @. 
Rennersjelt and R. Lundell, United States.) 

22,617. Bicycte AtracuMeEnts, H. A. Lederle, London. 

22,618. Steam Borers, J. E. Culver, London, 

22,619. Furniture Castors, J. A: Kennedy-McGregor, 


don. 

22,620. Wueets for Castors, E. Hentschel and The 
Automatic Castor and Wheel Company, London. 

22,621. Drivinc Gear of Roap Cyc es, J. M. Hale, 
London. ~ 

22,622. Excavatina Macuinery, A. Cryer and E. C, 
Newby, London. 

22,623. Nautica Sounpine Apparatvs, J.G. Lovering, 

ondon. 

22,624. Rattway Switcues, E. P. Martin and R. Price 
Williams, London. 

22,625. WaTrRPROOF Parra, A. Zimmermann.—(The 
Chemische Fabrik and Actien vormals E. Schering, Ger- 
many.) 

22,626 Suspanpinc Hammocks to Surps’ Bram», C. 
McWhirter, London. 

22 627. Cootina Beer, E. Edwards.—(A. Landleck, 
Germany.) 


27th November, 1895. 
22,628. Rotary Turpine Enornes, W. M. Huskisson, 


mdon. 

22,629. A Suexep Kittino Leo Grip, W. Budge, Laun- 
ceston. 

22,630. Borters for CrrccuLatina Water, B. Haigh, 
London. 

22,631. Water Pieg Connections, E. R. Vaughan, 
Sydenham, Co. Down 

22 682. Cycte Hanp urs, F. Keehner, London. 

22,633. SanrTary CLosetTs, M. J. Adams, London. 

22 634. Lucaace Lapets and the like, T. L. French, 
Norwich. 

22,635 ReeuLator for Homipirigrs, W. Thomson, H. 
Smith, and J. Marshall, Manchester 

22,636. Benpine FiuteD Merattic Srripa, F. Klingel- 
héfer, Londen. 

22,637. Preumatic Rocker for Crap.ss, D. Anderson, 
Glasgow. 

22,638. Propucina Stace Errects, D. Alexander and 
C. Hamilton, Ld , Glasgow. 

22,639. Drittmnc Macuines, R. Cunliffe, W. T. Stubbs, 
and J. H. Stubbs, Manchester. 

22 610. ArracuMENT Bosses to CycLe Sappuies, J. B. 
Brooks, Birmingham. 

22,641. MecHanisM for SIGNALLING Tratns, T. Aston, 
Sheffiel4, 

22,642, Tramway Rats, A. W. Chadburn, Sheffield. 

22,643. Prorection of Szats from Wer, J. B. Jepson 
and H. Wilkins, Sheffield. 

22,644. Curr-HOLDER, C. P. Watson, Leeds. 

22.645. Jotnrna the Enps of Drivine Ropes, 8. J. Rivett, 

Manchester. 

22,646. Musica Instruments, G. Reichnow and A. 
Hepke, Manchester. 
22,647. PaoroaraPpHic Suurrers, W. Fleming, 

mdon. 
22,648. Fitter ATTACHMENT, J. Abraham, R. McMillan, 
and J. Blair, London. 
22,649. Vatve Gear of Pumpina Esornes, H. Pick- 
stone, Manchester. 
22,650. Roap Veuicies, J. J. H. Sturmy and H. J. 
Lawson, Leicester. 
22 651. Strainer Prate3, H. B. and J. S. Watson, 
Newcastle-on-Tyne. 
22.652 AsH Pans for Fire Grates, C. Spensley, 
Bradford. 
22 653. Looms for Weavina, J. Dugdale, jun., and R. 
Talbot, Manchester. 
22.654. ArcHep Srrucrurrs, W. Beer and F, W. 
Maxwell, Manchester. 
22,655. Crostna Tap Hoe; of Barres, A. Howat, 
Manchester. 
22,656. Stzam GENERATOR}, KE. Makin, jun., Man- 
chester. 
22 657 SortTinc Gaarn, OC. E. Mumford, Bury St 
Edmunds. 
22 658. Wherts for Perampycators, A. Roberts, 








22,568. Soras, G, C. N. Bryan, London, 


22,659. Castors for Furniture, F, Holland and w 
Shaw, London. A 
22,660. ProtrcTiIna OvERHEAD Exrotric Wires, W 
Thomson, Glasgow. a 
22,661. Inpicatina Exxcrric Suppty, W. Thomson 
Glasgow. : 
22,682. Hoox for Picrurgs, &c., N. McLean, jun , Glas. 


gow. 

22,663. Box for Burrers, &c., J. Meckiff, E. R. Gamlig 
and T. Ellis, Glasgow. ‘ 

22 664. WaTeR-cLoseT House Gutty, D. Arthur, 0. R 
Illingworth, F. Barrett, and R. 8. Bowie, Loudon, | 

22665 Corr Suspenper, F. W. Gregory, London. 

22,666, O1r Stoves and Ort Lamps, 8. Timings, Bir. 
mingham. 

22,637. Vxsets for Inru3mya Sunstances, H. H. H, 
Addenbrooke, Birmingham 

22,66". Winpow Sasues, ‘I’. Tannahill, Glasgow. 

22,669, Ramway Cuair, A. E. Muirhead, Glasgow. 

22.670. Forpina Frame Bicycir, A. Huunable 
London. ; 

22,671. Firepars, W. A. Ayres and H. P, Ravger, 
London. 

22,672. Firrinas for SHarrs of Go-carrs, G. Otten, 
London. 

22,673. Tar Sureve Socker or Coverinas, C. Leigh, 
London. 

22,674. Warcues, C. H. Eriington, Coventry. 

22 675. ApscstaBLE Spanners, L. A. Parrock, Bir. 
mingham. 

22,676. Makina Cuarns for Cycie Grarino, A. Lee, 
London. 

22,677. Lock Srup, E. Barry, London. 

22 678. Barres and Casks for Day Goons, M Gray, 
London. 

22,679. Maxine Exxcrric Licut Firrincs, G. Wadely, 
London. 

22,680. Crorcnes, T. Chatfield and F. Durose, London. 

22,681. Wivpowa, P. R. J. Willis.—(W. Randel and Cc, 
A French, United States ) 

22.682. Paoro Estarcine Apparatus, F. L 
Seaver and L. Pernot, London. 

22 683. Paorooraruic Cameras, F. L. Ricarde-Seayer 
and L. Pernot, London. 

22 ¢S4. Tea Kerries, C. W. Bowker, London. 

22685 Raitways for Recreation, W. D. 
London. 

22,686. AuToMaTic ELECTROMAGNETIC INTERRUPTIER, 
C. D. Abel.—(Compagnie pour la Fabrication ces 
Compteurs et Material d'Usines & Gaz, France.) 


Ric irde- 


Pitt, 








SELECTED AMERICAN PATENTS. 
From the United Btates Patent Ofice Offcial Gazeta. 


546,441. Pistow, H. Vogt, Louisville, Ky. — Filed 
November 22nd, 1894. 

Claim —(1) The combination with a cylinder, of a 
piston constructed in two parts, both fitting the bore of 
the cylinder, and a spring interposed between the 
parts, for the purpose set forth. (2) The combination 
of a cylinder and piston, and a piston-rod, the piston 
constructed in two parts movab'e with respect to each 
other, and the piston rod passing loosely through 
them. (8) The combination of a cylinder and piston, 
ard a piston-rod, the piston being made in two parts, 


























a spring interposed between said parts and tending to 
separate them, the said parts being loosely mounted 
upon the piston-rod, and the piston rod being pro- 
vided with shoulders against which the parts are held 
by the spring. (4) The combination of a cylinder, a 
piston formed of two cup-shaped parts placed with 
their cavities opposite each other and with their edges 
overlapping to form a telescopic connection, and a 
spring or springs located inside of the piston and 
tending to separate the said cup-shaped parts, sub- 
stantially as described. 


546,471, Connector ror TerMINnALs or Ecectr'c 
Crreuits. J. B. Neher, Pittshury, Pa.—Filed July 
830th, 1894. 

Claim —(1) In a connector for the terminals of an 
electric circuit, the combination with a yielding, 
resilient, insulating support for one of said terminals, 
of an unyielding, iasulating support fcr the opposing 
terminal and means for clamping the said parts 
together, substantially as described. (2) The com- 
bination of a head having a substantially unyielding 
insulating plate carrying a contact piece, with a soft 


[546,471] 
ce 











rubber support carrying a contact piece and means for 
pressing said contact pieces together and into said 
soft rubber support, substantially as described. (°) 
Tce combination with a line conductor and its termi- 
nal contact device suitab'y supported and insulated, a 
body of yielding, resilient, insulating material, an un- 
yielding support therefor, a contact device supported 
thereby, and means for forcing said contact devices 
together and maintaining them in contact, substan- 
tially as described. 


546,481. Motor, W. B. Bary, St. Petersburg, Russia 
—Filed April 10th, 1895. 
Clarm.—({1) In combination, in a gas engine the tw) 
cylinders arranged side by side with a port betwe-n 
them, the two pistons moving in unison and in the 
same direction in said cylinders, a compressed air 
supply leading to one cylinder and controlled by a 
valve, an explosive mixture supply controlled by « 





valve and leading to the other cylinder and an igniting 
device in one cylinder arranged to act when the port 
between the two cylinders is closed, substantially as 
described. (2) A gas engine comprising the com- 
pressed air and explosive mixture reservoirs, the 
cylinders oe valve connections therewith from the 
opposite ends of the cylindera, the por; between the 
cylinders, the pistons moving in unison in the 
cylinders and arranged to cover and uncover the said 





London, 


port, substantially as described. 





































Dec. 13, 1894. THE ENGINEER. 


567 














a een 
THE THAMES IRON WORKS AND SHIPBUILDING 
COMPANY. 


Thames Ironworks, one could look from them across 
Bow Common and see the traffic in the Mile End-road. 
At high spring tides, half of the present shipyard premises 
was under water, and the land on first being taken up for 
shipbuilding purposes was covered with rushes as high as 
a man’s waist. On this land, however, the sites of two 
shipbuilding slips were staked out among the rushes, 
and the keels of eight small steamers, for what was then 
known as the ‘‘ Above Bridge,” or “ Citizen” Steamboat 
Company, were laid down, four of them being placed on 
each slip. Previous, however, to this time iron steam- 
boat building, in conjunction with the construction of 
wooden vessels, had been carried on for some few years 
in the older part of the works; her Majesty’s royal yacht 
Fairy— the only iron screw-propelled yacht her 
Majesty ever had, all others being wooden paddle wheel 
stances which have brought about the present condition | V¢s8els—being built there; the frames for this vessel 
of the shipbuilding industry on that river, but rather to | having been bent and punched in the premises beneath 
show by illustration and description, the capabilities in | the old mould-loft floor, the tops of the frames—as there 
various directions, but more especially with respect to | Were no horizontal punching machines in those days— 
warship building of the one large establishment in our | bad to be haulded up through this floor to enable them 
midst whose name forms the heading of our article, | 0 be operated upon. 
that is to say, the Thames Ironworks and Shipbuilding Shortly after the laying down of the “ Citizen” 
Co., whose works and shipyard are at Blackwall. | Steamers, the North Woolwich Railway, which bounds 
As siege | establishment of note has a history, we | the Thames Ironworks on one side. and the Victoria Docks 
ropose, before describing the works in detail, to| were commenced, the contractors for the latter being 
sketch lightly its first beginnings, so that from these our ' Messrs. Brassey, Peto, and Betts; the first-named 


Havine in view the various shipbuilding centres in the 
United Kingdom among which the late Admiralty orders 
for warships for our Navy have been allotted, we have 
taken upon ourselves the pleasurable task of upholding 
the claims of “ Father Thames ” to the position of having 
on his banks at least one establishment capable of build- 
ing and completely equipping, with the exception of 
armament, the heaviest and largest class of warship that 
has up to the present time been constructed in any ship- 

ard in the kingdom. 

That the Thames has not always been in the position 
of having only one shipyard capable of building large 
warships our readers do not require to be told ; and it is 
not our wish or intention now to dilate on the circum- 








least France, Germany, and Russia as most powerful 
competitors in this class of work. 

The longitudinal system of construction adopted in the 
Warrior was at the time a great novelty to all ship- 
builders, and the Thames Ironworks Company was the 
first to carry it out, under English Admiralty inspection. 
While on the subject of the first construction of iron- 
clads, it may be here mentioned that the first of this 
type of vessel built in any of the Royal Dockyards was 
the Achilles, completed at Chatham in 1864, a ship of 
9820 tons displacement, having iron side armour 44in. 
thick, and costing, with propelling machinery, about 
£445,000. 

Having thus very briefly sketched the early history 
of the Thames Ironworks down to the building of the 
first armour-clad ships, we will now ask our readers to 
accompany usin spirit through the works, first stopping to 
consider—with the assistance of the Plan A we have pro- 
vided on page 568—their locale with reference to the 
Thames itself, and the surrounding neighbourhood, the 
disposition of the various departments, and the extent 
and directions of the land surface covered by them. 

To appreciate the position of the works most effec- 
tively, the reader must imagine himself placed above 
their level in Trinity-road, with his back to the Thames, 
and from this position looking to his right, his left, and 
directly in front of him he will be able to overlook the 











Fig. 1—FRONT VIEW, ENGINEERING DEPARTMENT 


gentleman being the father of the present Lord Bra: sey, 
now Governor of Victoria. 
Wooden vessels continuing to still find favour, many 
were built in the enlarged shipyard, among others being 
| the Vladimir, Russian paddle sloop, which gave so much 
| trouble to our own fleets during the Crimean war. This 
war, however, gave a fresh impetus to wood and iron ship- 
building, and brought about the construction at this yard 
| of two floating batteries made of wood, and plated with 
| 8in. iron armour—the suggestion of the Emperor 
| Napoleon III.—for attacking the forts of Kilburn in the 
depth from a highway now known as Trinity-road, to| Crimea. These vessels in their turn led to the construc- 
the side of Bow Creek, into the waters of which the | tion—conceived by the English Admiralty—of an iron 
vessels built by the firm were launched, and having a | vessel, clad with 4}in. iron armour; and the Thames 
frontage on that road of about seventy yards. | Ironworks Co., which had by this time arisen out of the 
A few years after the occupation of the premises | then defunct firm of C.J. Mare and Co., was, with two or 
as a shipyard, one of the partners—Mr. Mare—con- | three other iron shipbuilders, invited to prepare a design, 
ceived the idea of starting new works across Bow | and tender for the construction of such a vessel, the 
Creek, and laying down plant for making his own | result being the ae by the Thames Ironworks Co. 
iron, as the best London “scrap” was then to be had | —in 1858 to 1861—of the Warrior, the first sea-going 
in abundance. This suggestion led to a rupture of| ironclad in the world, a ship famous in her day not only 
the subsisting partnership, and Mr. Mare started the | for her armour but her size. 
nucleus of what is now the Thames Ironworks alone,| It may be noted as a fact that the great success 
bringing about what is rather a unique position for a | attending the construction of the Warrior brought more 
works, viz., that of being in separate counties, divided by | persons of note to these works than had, perhaps, ever 
& stream, or small river; the general business offices, visited a private dockyard before; and the result was an 
with those of the naval architects’ department, being in | order for the first armour-clads ever possessed by the 
the county of Middlesex, while the shipyard, engineering | Governments of Russia, Turkey, Germany, Spain, Por- 
works, and graving docks are in the county of Essex, the | tugal, Greece, and Denmark. As, however, most of these 
two parts of the establishment being divided by Bow | Governments sent their own officers to inspect during the 
Creek, or what is in fact the mouth of one of the | construction of these ships, they soon commenced to 
ames minor tributaries, the river Lea. build for themselves, and our warship builders generally 
At the date of the first foundation of what is now the ' now labour under the great disadvantage of having at 


readers may be able to appreciate with the assistance 
of the engravings we give, the great expansion which has 
taken place in all departments of the works since the 
time when none other than comparatively small vessels 
were the products of the establishment. 

Some fifty years ago—or early in the forties—an 
orchard in which stood an old water-side inn called the 
Orchard House, was the site a little later on of the 
yard of a firm of shipbuilders, Messrs. Ditchburn and 
Mare by name. This yard, which was in the county of 
Middlesex, was only of small dimensions, extending in 








whole of the premises which constitute the company’s 
works, which he will observe are enclosed entirely on 
their eastern and south-eastern sides by the Great 
| Eastern Railway Company’s line and premises; and on 
their western and south-western sides, which are very 
| irregular in outline, by the eastern bank of Bow Creek, 
| which forms the Essex boundary line, all land on that 
| bank included in the company’s property being in the 
county of Essex. The small plot of land contiguous to 
| Trinity-road—tinted in the plan—which will be directly 
| beneath the spectator, and in front of him, together with 
| part of the adjoining premises occupied by Mr. Watkins, 
| are in the county of Middlesex, and are those in which 
| the shipbuilding first executed by Messrs. Ditchburn and 
| Mare, previously mentioned, was carried on. 

| A view of the works, from the assumed position of the 
| spectator, over Trinity-road, will show that on his extreme 
| right, on the south-eastern bank of the Creek, are situated 
the graving docks and the marine engineering shops ; 
and directly in front of him is the shipyard, with its eight 
building slips, each laid down to obtain the straightest 
lead and best direction for vessels at launching time to 
take the water. The rear of the building slips has for 
some years been occupied — as shown in plan — by a 
complete plant for making bar and plate iron and heavy 
forgings, but, since the advent of steel as a ship material, 
| this has been disused, the ground and buildings now being 
gradually appropriated for other purposes. To the left 
of the buildings just mentioned are the angle-iron bend- 
ing, angle smiths, and plate bending shops, and still 
further to the left the wood sawing and planing mills— 
of which latter an outside view is given in Fig. 1—and the 
iron and brass foundries, the former being contiguous to 
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the Creek side, for timber landing purposes, and the latter time to the opposite bank, we ascend by a similar cause- | carried out, and although of less size and importance 


——— 
— 


to the Great Eastern Railway, into which there is a way to the one just left, and find ourselves close to the | than the shipbuilding department, it has done excellent 
siding; the extreme northern end of the works being site of the shortest building slip in the shipyard, from | service in -_ years, in the face of much discourage. 


appropriated to the civil engineering department and whence we find our way by devious paths to the extreme | ment cause 


by dear labour, material, &c. Many impor. 


works, an outline plan and elevation, Fig. 2, of which is northern end of the company’s property; our intention | tant contracts have, however, in spite of drawbacks, been 
given to a larger scale below. For landing stores being to start from thence on our way through the | carried out, under the able management of Mr, B, B 
and material, and for ship fitting purposes, advantage is works, as it is at this part of them that connection is | Dadley, its present chief, and the department is now 


taken of the small gut seen on the eastern bank of the made, by a siding, with the Great Eastern Railway lines, | fairly busy. 
Creek—opposite Messrs. Watkins and White’s premises— from which a tramway runs, which ramifies through | 
in which at present lies a vessel which was brought pro- | the works—its direction being shown on the general | 


CIVIL ENGINEERING DEPARTMENT, 


minently into notice a short time ago, but which will be plan A, by fine lines—by which material entering at| This department, whose position with respect to the 
referred to later on. that end of them can be transferred to any point between | other portions of the company’s property has already 
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As all the important business transactions and ship- it and the extreme southern one beyond the smaller , been indicated, has, in addition to a siding from the rail- 


designing of the Thames Ironworks Company are carried graving dock. 


way on the east, a frontage to the river Lea on the west. 


through in the apparently small block of buildings erected = Arrived at the starting point of our tour of inspection | The works comprise fitting and machine shops, smithery, 
on two sides of the tinted plot of land, in the plan, abutting we can now work our way through all the departments | with gteam hammers, mould loft, press sheds, and a large 


on Trinity-road, on the Middlesex side of Bow Creek, we 























will enter ~ a age Br a that — of ae Dor. - ae 
them parallel with this road which is occupied as Ae a A a as ; 

general offices; but before passing through will pause hr —4tPne = = 

on our way at the “ Board-room,” which lies on our left a 3 — ie ot f : 4 

as we enter. This room, an excellent view of part of the OOOO” Dargo TOOT OREO TODD ET TTID DSTO TTETIOTIT IE BOON oT 
interior of which is given in Fig. 3, page 571, is of fair 

proportions, it being 28ft. in length and 17ft. wide, and is Gress Sebi aman Linden. 


substantially furnished for its purpose. On its walls and 

in surrounding cases are models and trophies in miniature 

of some of the noted vessels that have been constructed : 

across the Creek, among which are conspicuous her - eR 
Majesty’s armour-clads Warrior, Benbow, Sanspariel, the SS = mags 
unarmoured cruiser Blenheim, the troopship Serapis, the a 
royal yacht Fairy, the hydraulic-propelled gunboat 

Waterwitch, kc. Of the foreign warships constructed in 
the shipyard there are models of the Sultan Mahmoud < 
and Mesoudiye, Turkish armourclads; the Kenig Wil- 

helm, German; the Pervenetz, Russian; the Vasco de 

Gama, Portuguese; and the King George, Greek armour. | 

clads. There are also models of the Russian paddle | 7 
sloop Vladimir, of Crimean War notoriety, and of the | 
Venus paddle wheel Gravesend steamer built in 1854 to 
run from Blackwall to Gravesend before any railway was 
opened in either Kent or Essex. ! 

In this room there have been present on special occa- | 
sions the following notabilities:—Prince Alfred—now 
Duke of Saxe-Coburg Gotha; the present King of Portu- | | 
gal, Dom Carlos; the Grand Duke Constantine of Russia; | Am 
the Duke de Montpensier ; Admiral Tegethoff of Lissa, 
and Admiral Ito of Yalu renown; the late Musurus 
Pasha, Turkish Ambassador; together with the similar || 
representatives of Russia, Austria, Italy, Spain, Germany, ra 
and France. Shad 

Leaving the Board-room we pass by the messengers’ = | 
hall out into the open ground at the rear, where, on our 
right, on the upper floor of the adjoining building, we 
find located the drawing and private offices, Figs. 4 and 
4a, of the company’s naval architect, Mr. G. C. Mack- 
row, the veteran chief of his department; and on the 
lower floor, the rooms in which models of the vessels, 
&c., designed in the office above, are made; the work in 
this department being carried out in the same way as in 
the Royal Dockyards. 

‘Wending our way across the original site of Messrs. | 
Ditchburn and Mare’s first shipyard, which is now a 
cleared grassy space where domestic fowls disport them. | 
selves, we reach the Creek side, and hailing the old | 
weather-beaten son of Neptune who is at the landing | Fig. 2—THAMES IRONWORKS.—ENGINEERING SHOPS 
place on the opposite bank, he with a few turns of his | 
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mangle wheel—as the shipyard boys style it—transfers his | of the works until we reach their furthest limits. The | ally built upon steel trestles carryit 
unt to the foot _of the rather slimy causeway that lies | one at which we find ourselves is, as we have said, that | upon which the traveller rails are laid; the trestl 1 
slow us and waits our embarkation. Transferred in due | where all kinds and classes of civil engineering work is | 50ft. apart longitudinally, allow great freedom in placing 








erecting yard; also cleri- 
cal and drawing-offices 
and general stores. The 
offices overlook the erect- 
ing yard, so that the gene- 
ral progress of the work 
can be seen at a glance. 

The drawing-oftice—a 
view of which we give in 
Fig. 4a—is a lofty well- 
lighted room, 49ft. in 
length by 20ft. wide, and 
the staff numbers four- 
teen draughtsmen and 
five clerks. 

The work carried on in 
this department consists 
chiefly of iron bridges, 
roofs, dock gates, cais- 
sons, tanks, buoys, hy- 
draulic and general ma- 
chinery, grabs and dred- 
gers. General contrac- 
tor’s work in connection 
with bridge foundations 
and abutments, c., is 
also carried out by this 
department. 

The smithery, whose 
back wall forms the ex- 
treme northern boundary 
of this department and of 
the works—as shown in 
plan A — is a_ build- 
ing 117ft. long by 4O0ft. 
wide. It contains eighteen 
fires, which are blown by 
an ordinary fan driven by 
a small engine, and has 
two steam hammers, one 
being a 25 cwt. and the 
other a 5 cwt. hammer. 

Very important im- 

rovements have lately 
i made by the com- 
pany’s directors in the 
construction of three 
large traveller gantries, 
each 250ft. long by 
52ft. 9in. wide, substanti- 
ng the lattice girders 
es being 
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and moving the work, and there is room for a caisson or } 
such like structure of 90ft. in diameter to be built in one 

iece under the travellers. j 

Each gantry, Figs. 5 and 5a, is fitted with a traveller. 
Two of these are of the ordinary type, worked by steam, 
one being designed for a load of 30 tons, and the other 
for five tons. The third traveller is an electric one of 
five tons lift. By means of these the material is handled 
and removed to any part of the yard with great facility. 
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Glasgow. This type of machine, as is well known, bas 
many advantages for accurate and rapid punching over 
the older excentric type. It is capable of punching 1}in. 
holes through 1}in. steel plates at one of its ends, and 
shearing the same thicknees of cimilar plate at the otber, 
the gaps at the punching and shearing ends being 86in. 
and 28in. deep respectively. The machine is aleo fitted 
with a powerful angle bar cutter cn cne of its sides, 
which is capable of crcpping steel angle tars up to 
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Fig. 8—12ft. RADIAL DRILLING MACHINE (J. JHulse and Co.) 


The ga.tcies «xtend out over the river bank at one end, | 6in. by 6in. by jin. thick. It is driven by its own steam 
and thetrailway siding at the other, so that equal facility | engine, and is provided with double helical tooth-gearing 


is given for the receipt or delivery of material by land or | with wheels of cast steel. 


water. | altogether thirty-six punching and shearing presses. 


This facility will be fully appreciated by a glance at 


There is also by the same makers a specially strong and | 





In the press sheds there are | , . 
| out 6ft. in front of the face-plate when required for boring 


ljin. thick. The machine is also fitted with a double 
angle cutter on one of its sides, which is capable of cut- 
ting steel angles—right and left hand—up to 8in. by 6in. 
by jin. thick ; independent stop motions being provided 
to both cutters. It is driven through heavy spur gear 
by an engine with a 12in. diameter cylinder. 

At the southern end of the department, contiguous to 
the foundry—see Fig. A—is one of the most useful 
machines where girder-making is a speciality. This is a 
multiple drilling and milling machine—made for the 
company by Messrs. Joshua Buckton and Co., of Leeds 
—for finishing the flange plates of riveted girders. The 
machine has a stationary bed 100ft. long and 6ft. Sin. 
wide, upon which girder plates can be fixed up to a height 
of 4ft. The plates are stationary and are placed upon 
the machine with rough sheared edges. A frame with 
two arms and a crosshead, similar to the frame of a 
planing machine, travels along the length of the bed, and 
carries upon its cross-slide four headstocks with vertical 
spindles, fitted with edge milling cutters. With these 
four heads, four parallel edges on two sides of two flange 
plates can be milled simultaneously, with a self-acting 
travel of about 6in. per minute. The milling headstocks 
are made with a transverse feed motion so that the ends 
of the flange plates can be finished off square at the 
same setting. 

Upon the same 100ft. bed a somewhat similar travel- 
ling frame carries sixteen adjustable drill spindles for 
drilling all the rivet holes in the flange plates. The six- 
teen spindles are carried upon two cross-slides, which are 
variable in their distance from each other. Each spindle 
is also independently adjustable, so as not to be put out 
of work by any interruption in the regular pitch of the 
rivet holes. The drill centres are approachable to 3}in. 
pitch, but can be distanced apart to 9in. pitch in the 
direction of the lines of the rivets, and from 3in. to 3ft. 
apart between the lines of the rivets. The machine is 
essentially a straight line planing and drilling machine, 
and is the most notable example in existence of a ma- 
chine which planes all the edges and drills all the holes 
in all the flange plates of a girder laid together as they 
will be riveted, entirely at one setting. ; 

Under the roof of the adjoining bay to that in which 
the last described machine is laid down is a combined 
plate-edge and butt-end planing machine, capable of 
doing a large amount of work. This machine, which is 
made by Messrs. Loudon Brothers, of Glasgow, will plane 
the edges of plates 32ft. long at one stroke, and butt ends 
10ft. wide. It is fitted with turn-over tool-boxes, for cut- 
ting both ways, with independent driving gear for each. 
For the longitudinal cut the tool-box is driven by a main 
guide screw, 42in. diameter, running up the centre of the 
bed, and working in continuous bearings. For the 
butt-end planing the driving screw is 4in. diameter. The 
main longitudinal beam of the machine is 30in. deep at 
the centre, with nipping screws 2ft. apart. In the turnery 
over the fitting shop in which this machine is laid down, 
among other lathes of varying heights of centres is a very 
serviceable tool of the latest design, also made by Messrs. 
Loudon Brothers. This tool is a treble-geared self-acting, 
sliding, surfacing, and screw-cutting break lathe of 24in. 
centres, with loose sliding bed 20ft. long, which opens 


or facing work, and admits a length of 10ft. 6in. between 


Fig. 5a, where it will be seen that the ample width pro- | powerful beam bending machine of the horizontal type, | centres when the gap is closed. The lathe bed is moved 


vided between the gantries will enable two or more sets | capable of bending beams u 


of girders, such as is shown in the figure, being completely | 
constructed between them, and yet—on account of the 

ample head room provided between the under side of the 

traveller and the ground surface—allow of material of 

emall bulk being conveyed from the Creek side of the 

works to the railway siding. When work of no great 

depth is under construction on the ground, the cranes 

which are fitted to the trestles carrying the gantries may | 
also be utilised with or without the assistance of the 

travellers in the transport of material. The gantries, 

with the trestles supporting them, are a good substantial 

job, and on account of the weight of work they may at 

times be called upon to support, the foundations under 

each trestle have been carried to a sufficient depth to 

ensure every square foot of their surface—which is large | 
—taking its share of the superincumbent weight. 

A fourth gantry worked by hydraulic power is placed 
over a fixed hydraulic riveter, and several cranes, each | 
having a reach of 86ft. radius, and arranged for working | 
a portable hydraulic riveter, are fixed to the trestles | 
carrying the travellers, the great reach of the cranes | 
enabling girders, &c., to be riveted up in any part of the 
space under them without moving from the place where 
they are erected. These cranes are also fitted with a | 
running carriage and differential blocks for lifting a load 
of two tons, and, being fixed on the corners of the trestles, 
can turn through an angle of 270 deg., or three-quarters 
of a complete circle, thus reaching under two travellers 
- facilitating the transfer of material from one to the 
other. 

Several new machines have lately been added to this | 
department for expediting work, among which are large | 
lathes, planes, slotters, punching, shearing, and straight. | 
ening presses of most modern design. An installation of | 
radial drills is now being laid down which, when com. | 
pleted, will enable the output of drilled work to be more | 
than doubled. These drills are intended to be placed in 
& line down the centre of a shop—shown in plan, page 568 | 
—specially reserved for drilling girder work, on each side 
of which a line of rails will be laid for carrying the trollies 
upon which the girders are placed—so that while the 
drills are operating on work over one set of rails, the 
finished work on the other side is being removed and 
more being laid, thereby ensuring a continuous flow of it. | 

Of the new machines lately laid down in this depart- | 
ment, the following specially attracted our notice. ie 
the building designated “ Press Shed” in the key plan, | 
A, is an exceptionally heavy and massive punching 
and shearing machine of the lever and cam type made by 
Messrs. Bennie and Sons, of the Clyde Engine Works, 
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Fig 10—WORM AND SPUR WHEEL MILLING MACHINE (Greenwood an’ Batley) 





p to 16in. deep at one end. ' on planed base plates for adjusting the width of the gap, 


and at the fixed headstock 
end asupplementary short 
bed, with pillar and slide- 
rest, is provided, which 
can be set parallel with 
the face-plate for surfa- 
cing any diameter of work 
that will run in thegap pro- 
vided—the face-plate,:for 
steadiness and power of 
work, being geared by an 
internal wheel and pinion. 
The lathe is a strong, 
powerful tool, and is, we 
are told, doing good 
work, 

In the same _ shops, 
among other useful tools, 
we noticed two powerful 
machines of the latest de- 
sign, manufactured by 
Messrs. Dean, Smith, and 
Grace, of Keighley. One 
is a self-contained double- 
geared self-acting radial 
drill adapted for high- 
class work, having a swing- 
ing arm of 7ft. radius, 
which can be raised or 
lowered by power, and 
moved through an arc of 
190 deg. The drill spin- 
dle, which is carried by a 
saddle movable by hand 
power along the swinging 
arm, has a_ self-acting 
vertical feed of 18in. 

The machine has a 
strong base plate of box 
form, and is provided 
sl with a substantial table 
mounted on a _ pillar 
and arranged for swivel- 


This is done by means of a very broad slide or ram, ;ling. The other tool referred to of Messrs. Dean 
moved by a horizontal steel excentric shaft, which has 
two excentrics acting upon it at opposite sides. The 
butters of this ram may be set at varying distances apart, 
to suit all sizes of beams or angles. At the opposite end 
of the machine from the beam bender is a horizontal : 
punch, capable of punching 1}in. holes through steel | tudinal, transverse, and circular movements effected by 


and Co.’s make is a very powerful and substan- 
tially built double-geared slotting machine, adapted 
for heavy cutting, and having a stroke of 20in. 
It is fitted with a compound table for carrying the 
work to be operated upon, which has self-acting longi- 
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a variable feed motion. This is a very useful tool, as 
it will admit work 7ft. diameter by 2ft. lin. in depth. 

The contract work in hand in this department at the 
present time includes a new steel bridge to carry the 
traffic across the river Lea from the Poplar to the West 
Ham side, known as the “‘ Barking-road Bridge ;” four 
new steel swing bridges for the Isle of Dogs, to the order 
of the London County Council, known as the Preston-road, 
Limehouse, City Arms, and Manchester-road bridges, 
and about 1000 tons of steel girder work for a bridge on 
one of the Indian lines of railways. 





It will have a carriage-way of 33ft. in width, with foot-| The roadways are of wood block — jarrah jarrah 

ways each 11ft. wide, the roadway being 18ft. above | paving, and the footways of asphalte and wood. va 
Trinity high-water mark. The roadway will be of granite, | Each bridge is constructed of three steel main girders 
and under the footpaths provision will be made by | carrying the floor girders and flooring, and supported 
permanent troughs for the necessary gas, water, and tele- | upon a massive box girder riding directly on the liftin 

graph-wire pipes and tubes. The length of the approaches | arm. The main girders carry the bulk of the cast iron 
on its Poplar and West Ham sides will be 628ft. and | kentledge for balancing the bridge, and the gur lus 
620ft. respectively. The foundations of the abutments | balance weight is taken by turned cast iron rollers, rofli 

of the bridge—which have been executed by the Thames | on a cast iron path bedded in granite. The hydrant 
Ironworks Company—are carried down to 33ft. below | lifting rams are of the “ direct lift’ type, and the slewin 
Trinity high-water mark. One half—the largest—of the | of the bridge is effected by means of two independent 














Fig. 22—ELECTRICAL GENERATING STATION 




















Fig. 19—THE JAPANESE BATTLESHIP FUJI ON THE STOCKS 


The first and most important of the bridges in hand, | bridge has already been completed and opened to traflic, 
viz., the Barking-road bridge, is being constructed to | and it is expected that the remaining part will be finished 


replace an old cast iron bridge of five spans, having a | early in the coming year. j ; 
carriage-way of 21ft. and combined footway of 7ft. in| The following tabulated statement gives the leading 


width only, with very short approaches, giving a steep | particulars of the four new steel swing bridges under 
incline. 'The bridge to replace it is of steel, and will span | construction at the works for the London County 
the river in one arch 150ft. in the clear, with suitable | Council :— 


approaches, giving an easy incline for the great increase | Isle of Pogs Swing red idges. iii», ima 
of traffic which has arisen owing to the extension of the | can OMG. ee IRE AS Fe 
docks down the river, the growth of manufactures, and | Length over all . 188ft, ... 104ft, ... 109ft. ... 124ft. 
the enlarged population of West Ham, causes which had | Length of longarm ... 94ft. ... 70ft. 75ft. ...  Sbft. 
become ver pressing | a —_ arm... a oe ae po a 
; es : | Breadth over all ... ae } ive Lee 
_, The new bridge will be an arch of very fine proportions, | with of carriage-way... 8ft, 6in. ... 8ft. 6in. _.. 8ft. Gin. .. 8ft.6in. 
its structure consisting of twelve riveted steel ribs, with | width of footways —. 6ft. 6ft. a “oe 
outer spandrils and handrailing of ornamental] cast iron. | Weight of moving parts €57 t. 460 t. 510 t. ... 570 t. 


rams fixed in the machine pit and actuating a steel wire 
rope, rove round a drum or grooved wheel of large 
diameter. 


MARINE ENGINEERING DEPARTMENT. 


This department of the works, which is now capable of 
undertaking the construction of the largest size of marine 
engines, and which is under the able management of 
Mr. G. Young, comprises large and small machine shops, 
erecting, fitting, smith, and boiler shops, together with 
pattern shop and iron and brass foundries. 

| The view we give on page 567—Fig. 1—is the front of the 
principal block of buildings of this department, which is 
284ft. long by 190ft. deep, and from its position, as seen 
from the river Thames, forms an imposing object on its 
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banks, the two towers at its extreme ends being 106ft. in | shop, it ppl 
height from the ground level. The building is of brick, capable of lifting 40 tons, 

















is supplied with three overhead travellers, each 
driven by rope gearing. 























Fig. 12—HYDRAULIC FLANGING MACHINE (Berry and Co.) 


its front face being in the Victorian style of architecture. 
On its upper front floor is situated the drawing-oflice, 
which is 48ft. long by 34ft. broad. When fairly busy the 
drawing staff numbers about twenty. 

Fig.7, p. 575,is a view of one of the large machine shops, 
in which is to be seen many fine specimens of machine 
tools; one of which that specially attracts attentionisalarge 
table planing machine, Fig. 24, by Messrs. Joshua Buckton 
and Co., of Leeds, which will plane a piece of work 20ft. 
in length, 12ft. in width, and 14ft.in height. It has three 
tool boxes on its cross slide, and one on each of its side 
arms. Its table, which weighs 20 tons, slides on three V 
guides, and is driven by two parallel racks, and on it pieces 
of work weighing sometimes as much as 30 tons are often 
under operation, thus giving some 50 tons as reciprocating 
dead weight in motion, which would involve much waste 
of time and driving power if the return stroke were not 
utilised as a cutting one. To obviate the waste incurred 
by the use of an idle return stroke, the machine is fitted 
with the makers’ patent double cutting tools, which do 
an equal amount of work on both strokes of the table, 
and divide the wear on the tools between the first and 
last cuts on the surface, so that heavy bed plates may be 
turned ont practically true after the first roughing cut 
has been taken. The machine is adapted for planing the 
heaviest armour plates and the largest marine engine 
castings. 

In the same shop was to be seen at work a very heavy 
and powerful radial drilling machine—a view of which 
we give in Fig.8, page 569—by Messrs. J. Hulse and Co., of 
Manchester, arranged to admit objects up to 9ft. 6in. in 
height, and to drill holes at distances varying from 4ft. to 
10ft. from the centre of the vertical shaft. Being treble 
geared, it gives great power for drilling large holes, or for 
boring small cylinders. The drill spindle carriage is 
traversed along the radial arm of the machine by screw 
and hand gear, the spindle being rotated by a geared 
tubular shaft, and having a self-acting vertical feed. 
Although the swinging arm is heavy, it can be radiated 
by one man with the gear supplied. 

There is also in this shop a machine by Messrs. Muir 
and Co., of Manchester, which is found to be one of the 
most useful in the works. Within the past few years 
milling machines have come into almost general use 
among engineers, through their adaptability for executing 
classes of work which had originally to be manipulated in 
two or three machines, and then finished by hand. The 
machine represented in Fig. 9 is one of Messrs. Muir’s 
latest, for copying and general milling work; as, besides 
being capable of doing ordinary milling work, it is fitted 
with copying gear, enabling duplicate curved work to be 
executed quickly and accurately; and being fitted—as 
shown in the engraving—with a circular table and dividing 
gear, it can do the work of an ordinary nut-shaper, as any 
number of sides can be cut by it. 

For lifting purposes and the transport of work to and 
from the heavy machines whieh are to be found in this 





Irrespective of the few tools which we have chosen 
for illustration, there are in this shop some forty others | 


| for heating it, and for melting glue, &c. Kc. 
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In addition to the large machine shop illustr, F 
Fig. 7 there is a aaa of the same yh in ~~ 
there are several large and powerful machine tools one 
being a 42in. centre igi geenes slide and surfacin 
lathe, made by Messrs. Ambler and Dickinson, of Keighle : 
From our illustration of it, which is shown in Fig, 93 
will be seen that it is a substantial tool for its purpose 
viz., that of crank shaft turning. It has a bed 39ft. Jono. 
fitted with two saddles, having two substantial pillay 
compound slide rests on each, and can take in a length 
of 24ft. between centres. It is credited at the works 
with being a good slide lathe, as shafting and similar 
werk can be turned out very rapidly with it. Besides thege 
there are two smaller shops, none of which we have been 
able to illustrate for want of space. In one of the 
latter, in which we found machines of every required kind 
there was one, however, which specially attracts attention, 
This is a combined worm and spur wheel cutting ang 
milling machine, by Messrs. Greenwood and Batley, of 
Leeds, an illustration of which we give in Fig. 10. This 
machine is capable of cutting the teeth of wheels up to 
3ft. in diameter. The worm wheel used in it for 
dividing purposes is of large diameter, and is revolved 
by gearing, the pitch of tooth required to be cut 
being determined by change wheels, thereby securing 
accuracy ; and not as in the old type of machine, where 
the wheel was allowed to revolve loosely as governed 
by the hub-cutter, and was affected by any hard place in 
the material. All worm wheels are in this machine cut 
from hubs of the same form and pitch as the worms with 
which they are to gear, and its table is arranged with a 
horizontal self-acting feed motion with automatic stop, 
when it is required for straight milling purposes. 

In Fig. 11, page 578, we give a view of the pattern makers’ 
shop, which is 86ft. long and 60ft. broad, and has been 
fitted within the last two years with entirely new 
tools and machinery—the old shop, which was situated 
in another part of the works, having been burnt ont. 
On passing through this shop it is noticeable that 
excellent light is afforded the workmen in it, there being, 
in addition to a large window surface on both of its sides, 
a good roof light. To prevent any risk from fire, none is 
used in this shop for any purpose, steam pipes being fitted 
eer 4 

Passing from the pattern makers’ shop we come to the 
boiler makers’ shops, which are large and lofty, and con- 
sist of two bays or spans of 55ft. in width by 300ft. long. 
Near the lower end of the first bay we enter, is a plate 
flanging machine, an important point in connection with 
the cheap and efficient working of which—or of machines 
for the same purpose—is the having in close proximity 


| a suitable crane for shifting the work done at it from and 


to the adjacent fires which heat the material to be 
operated upon. On reference to the view of the flanging 
machine shown in Fig. 12, it will be seen that suitable 
lifting power is provided by a five-ton swinging jib 
hydraulic crane, fixed well above the machine, but clear 


| of the gantry, and so placed that the man who operates 
| the flanger also governs the crane’s movements. 


With 
this arrangement it is found that with about three men 
the heaviest pieces of work—within the capabilities of 
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Fig. 9—MILLING AND COPYING MACHINE (IV. Muir and Co.) 


consisting of lathes, planing, slotting, and drilling 
machines of nearly every useful size. 


the machine—can be easily manipulated under it. Any 
particulars of construction of the machine itself, beyond 
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what we gathered while seeing it at work, we have been 
unable to obtain, but from what we are informed of the 
work it is capable of doing, it should be a very handy and 
ful tool. 
"Under the same roof as the last-mentioned machine is 
a fine set of vertical rolls, made by Messrs. Campbells 
and Hunter, of Leeds—a view of which we give in Fig. 13, 
age 576. This is a most powerful machine, it being capable 
of bending when cold steel plates 10ft. 6in. wide and 
jhin. thick. It has twe driven and one adjustable rolls of 
forged steel and large diameter, the latter roll being 
arranged so that it can be lifted out for withdrawing 
plates when bent toa complete circle. The upper and 
lower frames of the machine, which are véry massive, are 
connected by strong stay frames, which carry an inter- 
mediate bearing for receiving the thrust of the driven 
rolls. The machine is actuated by powerful triple-gearing 
driven by a pair of diagonal reversing engines, and 
altogether weighs about 40 tons. 

In the adjoining bay of the boiler shops the first 
machine which attracts notice is one of a type of boiler 
shell drilling machines—shown in our engraving, Fig. 14 
—for which Messrs. Campbells and Hunter, of Leeds, are 
now well known. It is capable of drilling boilers up to 
18ft. diameter and 20ft. long when laid upon their sides, 
by means of four radiating arms, which are movable 
upon a planed bed. Each arm is mounted upon a carriage 
having trunnion bearings, and is radiated by screw gear 
to suit the different diameters of boilers ; it is 7ft. long 
from the centre of the trunnion, and carries a balanced 
drilling saddle, which moves easily and rapidly to the 
position of the holes to be drilled. When about 5ft.— 
circumferentially—of the drilling is completed the boiler 
shell is rotated to bring the next 5ft. opposite the drills, 
the rotation being effected with suitable gear, which is 
power driven. 

In the same shop there is a machine by the same 
makers, Messrs. Campbells and Hunter, for doing 
similar work as the one last described, but although not 
quite so modern a tool, is a highly useful one, and has 
done some excellent work. The machine referred to is that 
illustrated by Fig. 15, page 575, which is an eight spindle 
boiler shell drill, designed for use on small boiler shells 
and for drilling combustion chamber work. As will be 
seen by the engraving, the drill spindles are carried in 
saddles in pairs on vertical columns, which are bolted 
to a massive bed-plate, and are so arranged as to vary the 
pitches of the holes, and to drill in horizontal lines or 
in zigzag centres, and the saddles can be raised or 
lowered on their columns independently of each other, 
by hand or by power. The bed-plate of the machine is 
fitted with a massive movable saddle, on which is 
mounted a strong revolving table for carrying different 
sized boilers, the table being revolved either by hand or 
power by means of a powerful internal toothed wheel 
cast on its underside. The machine is adapted to the 
heaviest class of marine boiler work, as it will take in 
boilers up to 18ft. diameter, and drill holes for 1}in. 
rivets in steel plates, and it is found that by its use an 
accurately drilled boiler costs no more than one in which 
the holes are punched. It is an economical tool, as it 
takes up the minimum of floor space, and requires few 
men to handle it. 

Further up this bay is a machine which is illustrated in 
Fig. 17, page 576, and which has been specially designed by 
Messrs. KendaH and Gent, of Manchester, for the purpose 
of screwing both ends of marine boiler tubes at the same 
time, and also forms an excellent hollow mandrel lathe 
for turning heavy studs and bolts from the solid bar. 
The tube to be screwed is mounted between centres upon 
a long bed supported upon standards, and is driven in the 
middle by a powerfully geared headstock, with large hollow 
spindle. Both ends of the tubes are screwed at once by 
screwing heads, each carrying three dies. These finish the 
thread at one cut, and when necessary can be instantly with- 
drawn. The great feature in screwing boiler stay tubes is to 
ensure perfect continuity of thread and accuracy of pitch, 
just as if the tube were screwed from endto end. Thisis 
accomplished by so arranging the two screwing heads 
that they can be adjusted to and from each other until 
the accurate pitch is determined, and when so adjusted 
can be rigidly connected together and traversed by a 
guide screw which maintains the true pitch throughout. 
As shown in Fig. 17, a very powerful guide screw is fitted, 
with change wheels for securing any desired pitch, and 
the two cota, upon which the screwing heads are held 
at their proper distance by fixed bars on either side. 
Rests are provided upon each saddle for fixing and facing 
up the ends of the tubes. 

When the machine is used as a hollow mandrel lathe, 

the headstock can be wound to one end of the bed, ren- 
dering the whole length available for sliding or screw- 
cutting. A powerful chuck with conical holders is fixed 
to the end of the hollow spindle for gripping and centreing 
the bar. The capstan rest is arranged for five tools, any 
one of which can be instantly brought into operation, as 
they are of the different forms necessary for turning a 
stud or bolt from the solid bar. 
_ The total number of machines in the marine engineer- 
ing department is 183, and the motive power for driving 
them is obtained from one pair of horizontal high- 
pressure engines, with cylinders 22in. diameter and 30in. 
stroke; one vertical compound engine with 12in. and 
20in. cylinders, and 20in. stroke; and one single 
horizontal high-pressure engine with a 24in. cylinder and 
42in. stroke, the collective driving power being about 
220 horses, 


DRY DOCKS DEPARTMENT, 


In our engraving, Fig. 1, showing the front view of the 
principal block of buildings of the marine engineering 
department of the works, will be seen the heads of the two 
fine graving or dry docks belonging to the company; their 
entrances being on the Thames bank near the mouth of Bow 
Creek, as shown on the key plan A. 

This department of the company’s works, which is now 
under the able management of Mr, A. Doe, was organised 





twenty-nine years ago, and during that time has carried out 
the re-boilering, overhaul and general refitting and repair- 
ing of ships for her Majesty’s Government, and those 
belonging to Foreign Powers, as well as of vessels of the 
leading mail contract lines and railway companies. 

The two dry docks are amongst the finest on the Thames, 
and sharing in the general organisation of the works, have 
had considerable sums spent upon them during the last 
twelve months. The upper dock has been leanlened and 
now measures 470ft. in length by 64ft. in width, with 
a draught of water over the sill of 23ft. 

In addition to the ordinary equipment of dry docks, 
this department is menees laid out for dealing with 
damage cases, and undertakes “‘ emergency ” work gene- 
rally of every description ; its business mainly depending 
on casualties to the largest class of steamers using the 
Port of Londen; upwards of 5,000,000 tons of such ship- 
ping having been docked, overhauled, repaired, and in 
many cases renewed in them. 

Among the many important works carried out in them 
may be mentioned the repairs to the Russian cruiser 
Zabiaka, which, while on her way to the Baltic, new from 
her builders at Philadelphia, was run into and had her 
port quarter completely cut down, the damage extending 


beyond the middle line, and necessitating the removal of | 


nearly the whole of her stern, all of which was removed | 
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structed of stone and brick, and were designed by the 
late Mr. Alfred Giles, the well-known engineer to the 
Southampton Docks Company. 


THE SHIPBUILDING DEPARTMENT. 


This department, which is under the able management 
of Mr. Clement Mackrow, comprises the shipyard proper, 
with the necessary plate and angle iron bending and 
angle smiths’ shops, smithy, punching and drilling sheds, 
&e., is situated on the Essex side of the creek, and has a 
frontage upon it of about 1200ft., extending from the jetty 
at the western end of the marine engineering shops to 
the bend of the creek beyond the gut before mentioned. 
Along this bank provision is made for eight building 
slips, of lengths varying from 200ft. to 400ft., the longest 
one, on which the largest ships are built, occupying a 
position—as seen in plan, A, page 568—that will ensure a 
ship built on it taking a straight run into the creek’s 
mouth, which, it will be seen, is nearly at right-angles to 
the Thames river bank at this point. Two of the build- 
ing slips are only at the present moment occupied, the 
Russian transport Samoyed having just lately been 


launched from a third one. 


The shipyard has lately been refitted with all modern 


shipyard tools, both with regard to punching and shear- 














Fig. 24—LARGE TABLE PLANING MACHINE (J. Buckton and Co.) 


in a month. The Dover and Calais mail boat Invicta, 
which stranded on the French coast, and lay rolling there 
for some days, was docked here, her machinery all 
shored up, and the damaged bottom cut out and renewed 
within four weeks. The Royal Mail steamer Dunottar 
Castle, which last year, in a dense fog, scraped acquaint- 
ance with the Eddystone Rock, and proved thereby 
how well she was built, on docking was found to require 
an entire new stern, which in sixteen days was fitted 
to her. More recently the Peninsular and Oriental 
Company’s steamer Coromandel, after collision in the 
English Channel, was docked, and had her stern and bow 
plating renewed in eight days, work being carried on 
night and day continuously; the forgings for all the 
repairs required being made in the works. 

But instances of the despatch possible in this branch of 
work might be multiplied indefinitely. The business of 
the department is necessarily subject to most violent 
fluctuation ; but it is, however, satisfactory to hear that, 
notwithstanding the increased keenness of competition in 
it, the year 1894 proved to be a record one as regards 
tonnage dealt with at the company’s dry docks. 

On the quay side of the dry dock department—which 
includes all the premises bounded on its four sides by the 
railway, the marine engineering works, and the parts of 
the Creek and river banks as shown in the key plan, 
A—are erected sheer legs capable of lifting eighty 
tons deadweight, close adjoining which is located the 
pumping engine for freeing the two graving docks of 
water. The smaller of the two docks is 335ft. in length 
on the floor, and 46ft. wide at the coping level, the 
draught over the sill being 19ft. Both of them are con- 





ing machines, countersinking and drilling machines, new 
and enlarged plate furnaces, steel benders, planing 
machines to take the enlarged size of plates, new shops, 
covered in, for laying out the platers’ work, thus enabling 
bulkheads and decks, &c., to be put together and marked 
off straight from the mould-loft floor, by which all 
machines can be well employed on starting the work. 

In the smiths’ shop a large gas furnace has been fitted 
to work in conjunction with the 20-cwt. steam hammer. 
By it the iron is heated in half the time that is taken by 
the ordinary furnaces, and with one-half the expenditure 
of fuel. 

To facilitate the transport of material to any part of the 
shipyard, or to the ships building, great attention has 
been paid by the relaying of the rails throughout, five 
steam cranes being used, continuously running over the 
metals for this service. 

The shipyard machinery includes six steam hammers, 
twenty punching presses, sixteen shearing presses, two 
bar-straightening machines, three plate rolls, and two 
plate levellers. The machine tools, including the planers, 
are fifty in number. The accessories in the shape of 
shipyard buildings include five smithies having eighty 
hearths in connection with them, four plate furnaces, and 
six angle bar furnaces. The buildings cover 27,000 
square yards, and the number of men ordinarily employed 
in the shipyard and the shops in connection with it is 
1500. 


Among the many vessels of all sizes and types, 
both for war and peaceful purposes, constructed at 
this yard, we give in Table A on page 576 a few 
of the particulars of some of the principal ones that 
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have been built on one or other of its slips. 


one—occupying a slip near the 


iii 


MA hdd 


Of the 
two vessels now in course of construction, the smaller 
north-western end 
of the shipyard, is her Majesty’s torpedo boat destroyer | 
Zebra—seen in the bird's-eye view of the works, Fig. 18— 
aud the larger vessel which is on the 400ft. slip is the 
new powerful battleship Fuji, which is being built from 


two barbettes plated with 14in. steel armour. Standing | 


upon the armour deck is a screen of 6in. armour, which 
runs across the main and lower decks to protect the guns 


from a raking fire. 


The barbettes are armed with two 


12in. breech-loading guns in each. Ten 6in. quick-firing 


uns are in casemate:, twenty 3-pounder, and four 24 | Pang AS mg ee Belo. 
ane Hotchkiss quick-firing clint cose ie and there | W° sive in Fig. 22, for distributing electricity for lighting 
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Fig. 13—10ft. Gin. VERTICAL 
the design of Mr. G. C. Mackrow, N.A., for the Imperial 
Government of Japan. 

The Zebra being one of the type of “ destroyers ” of 


which so many have been constructed during the past | 





ROLLS (Cumpbells and Hunter) 


will be five 18in. torpedo ejectors, one above and four 
below water. The whole of this armament is to be 
supplied by Sir W. Armstrong and Co. 

The propelling machinery of the Fuji, which is to be 


few years, a few particulars in reference to her will here | supplied by Messrs. Humphrys," Tennant and Co., of 


suffice ; but as the Fuji is the first battleship built in this 
country—all others having been cruisers—for the Japanese, 
and is, moreover, a very heavily armed and powerful ship 
for her displacement, the leading particulars of her con- 
struction and armament will be interesting. 








ELECTRICAL ENGINEERING DEPARTMENT, 


This department is under the able management of 
| Mr. C. E. Grove, who has within the past three years 
much extended and consolidated the internal electricg] 
work of the company. A central station, a view of which 





|and power purposes throughout the works, has been 
| established, the installation consisting of six high-pressure 
| steam engines, each driving a dynamo direct, the total 
| output being 1500 ampéres at 100 volts. The system is, 
| however, in course of extension, for which two 82-unit 

engines and dynamos are now being made in the works, 
| Carrent is distributed from the main switch-board by a 
| system of underground cables—rubber insulated and 
drawn into cast iron pipes—to three sub-centres in the 
Civil Engineering, Marine Engineering and Shipbuilding 
departments respectively, besides which several circuits 
of arc lamps are supplied direct from the main switch. 
board. 

The total length of underground cables between the 
various buildings in the works is over five miles, though 
many buildings are not yet wired. About a thousand 16- 
candle power incandescent lamps are used for the oftices, 
stores, and wood-working shops; and 150 twelve-ampiére 
arc lamps of the company’s own manufacture for the 
machine shops and open spaces, although, as already 
mentioned, the system is yet far from complete. 

A few instances exist in the works of power transmission 
by electricity ; motors being used in several places for 
driving small portable drilling machines, one of the 
overhead travellers being also electrically driven. 

The electric department is now fully equipped for 
building dynamos and motors, and in conjunction with 
the marine department can undertake contracts for heavy 
electrical machinery, and its installation and equipment 
either on land or on shipboard. 


THE IRON AND BRASS FOUNDRIES, 
These are as shown in the plan of the works—Fig. A 





—located on their eastern side, adjoining the civil 


| engineering department, and contiguous to the Great 
| Eastern Railway lines. 
| square block of buildings, and have together a floor space 


They form together a nearly 


of over 20,000 square feet, that of the brass-foundry occupy- 
ing about a tenth of the whole. 

The iron-foundry is a roomy building, and is provided 
with all the necessary adjuncts of cranes, core ovens, 
stoves, kc. &c., for doing a large amount of work. It is 
furnished with three cupolas, and is capable of turning 
out about 70 tons of castings per week, which include the 
highest class steam cylinders, liners, &c., for marine or 
other engines. With the lifting and other facilities 
provided, it has dealt with single castings weighing as 
much as 31 tons. 

The brass-foundry, with its ample floor space and other 
conveniences, including six crucible pits and a large air 
furnace, has turned out castings of seven tons weight. Its 
output when the works are fairly busy is about 10 tons of 
castings per week. 


SAW MILLS DEPARTMENT. 
This is a necessary adjunct to the one devoted to ship- 





building, and in it is executed every kind of cutting, 








Fig. 23—LATHE WITH FOUR RESTS (Ambler and Dickinson) 


| Deptford, will consist of two complete sets of three | planing and moulding work. The saw mills have the 
| inverted cylinder triple expansion engines, designed to | usual assortment of sawing, planing, moulding, dowelling, 


TABLE A, 
3 3 9 as 
Nationality. Ships, 3 ae | HP. 
aig |a" 
ft ft. in | tons. 
British (Warrior ... 380 | 58 0 | 8827 5,469 | 
# Benbow ... 330 | 68 6 10,000 9 500 
a 3ans Pariel 340 | 70 0 |10,470 12 000 
9 Blenheim... 375 | 65 0 | 9,000 20,000 | 
ss \Grafton ... 360 60 0 7,350 12,000 
= Theseus ... ... ... .. 360 | 60 0 | 7,350)12,000 
Portuguese |Vascode Gama ... .. 200} 40 0/| 2,479 — | 
British Minotaur... .. + 400 | 59 34) 9,870 6,336 
= |Superb .... ... ... .... 882 | 59 0 | 9,100) 1.200 
German (Kenig Wilhelm ... ... 355 | 60 0} 9,602) 8,350 
Portuguese |Alfonse de Albuquerque 205 | 33 0 | 1,111) 1,362) 
Russian (Viadimir... ... .. 200 | 385 7 | 1,679; 400 
Greek /King George ... 200 | 33 0 1,774, 2,105 
British (Fairy... ... - 149/21 13) ‘210| ‘416 
ne |Waterwitch 162 | 32 0 1,230' 780 
180 161 5 


” |Venus 18 0 





The torpedo boat destroyer Zebra is a steel vessel 200ft. 


long, 20ft. beam, 12ft. deep under deck, and has a dis- 
placement of 303 tons at a water draught of 6ft. Her 
propelling machinery, supplied by Messrs. Maudslay, 


| 


Sons, and Field, of Lambeth, will consist of two sets of | 


triple expansion screw engines to develope, when running 
at 380 revolutions per minute, 4500 indicated horse-power. 
Steam for the engines will be supplied by three water- 


tube coil boilers, on Mr. J. 8. White’s patented system, | 
which will have a total heating surface of 11,250 square | 
feet, the intended working pressure being 225 Ib. per | 
square inch. As we hope to illustrate one of these boilers | 


in a future issue, we leave the details of their construction 
until after the trials of the vessel at sea. The Zebra will 


be armed with one 12-pounder gun on the conning | 


tower, five ge quick-firing guns distributed on 
deck, and will be fitted with two torpedo tubes. 


| 


The Japanese battleship Fuji, Figs. 19, 20, 21, will be 


374ft. long between perpendiculars, will have an extreme 
breadth of 73ft., and her displacement ata water draught of 


6ft. 6in. will be 12,450 tons. At that draught she will carry | 


700 tons of coal in her bunkers, provision, however, being 
made for 1100 tons. Her armour belt, which will be of Har- 
veyed steel, will extend for 226ft. of her length amidships, 
and will be 18in. thick in way of machinery and boiler 
spaces, and 16in. thick at the ends. The vessel will have an 
armoured steel deck 23in. thick, extending from stem to 
stern, and terminating forward in a powerful ram; and 


develope 18,500 indicated horse-power, steam for which 
will be supplied by ten four-furnaced cylindrical marine 
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and other necessary machines for facilitating work ; 
among them, is one especially fine horizontal band saw 








Fig. 17—BO!LER TUBE SCREWING MACHINE (Kendall and Gent) 


boilers, to be worked at a pressure of 155 lb, per square 
inch, The Fuji is advancing rapidly towards completion, 
about 4000 tons of material having already been worked 
into her hull, 


and rack machine combined; the band saw is 80 
arranged as to be capable of being raised or lowered 
at either or both ends, so that timber can be sawn 
into planks up to 48in, wide, or be cut to any 
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arying bevel; or timber can be cut out by it to any 
Jesired curve. Originally all this work had to be done 
by hand, but by the use of this machine all the hard 
schour ig avoided. The machines in this department 
consist of four vertical saw frames, ten circular saw 
penches, and four planing machines. The largest cir- 
cular saw is 65in. diameter, and on the side the largest 
iece of timber which can be dealt with is 48in. The area 
Fovered by the buildings is 1400 square yards. 

Above the saw mills is the joiners’ shop, which is 
well lighted and has a large floor space, enabling 
the many labour-saving tools in it to be placed suffi- 


ciently far apart that the work being operated upon 


at each may be effected without inconvenience. It is 
admirably fitted up with the most modern joinery 
machinery, including tenoning, morticing, rabetting, 
dovetailing, grooving, and other useful machines, supple- 
mented with ordinary wood lathes, band, circular, and 
fret saws. In Fig. 6, page 571, we give a view of the end of 
the saw mills, opposite to which is a magnificent stack of 
1300 loads of teak waiting to be cut up into deck planks 
and backing for the armour-plates of the new Japanese 
battleship Fuji now under construction in the shipyard. 


Of the many important contracts successfully carried 
out by the Civil Engineering department of the works, 
the following may be mentioned :— 

Of bridges: Britannia tubular bridge at Menai Straits ; 
new arched bridge at Blackfriars, which carries the 
London, Chatham, and Dover Railway over the Thames; 
and the Hammersmith Suspension Bridge over the same 
river. 

Of swing bridges: The hydraulic ones for road and 
rail at the East and West India Dock, with similar 
bridges at Hoo Creek, in the Medway ; and at the docks 
at Penzance, Cornwall. 

Of roofs: Those at the Royal Aquarium, Westminster ; 
Alexandra Palace, Muswell Hill; the Metropolitan Rail- 
way extension at Aldgate and Mark-lane Stations; and 
that over the concert hall at the Goldsmiths’ Institute, 
New Cross. 

Of dock gates: Two pairs and floating caisson at Barry 
Docks, South Wales; three pairs at the Royal Albert 
Docks, London ; and the gates at the Lisbon Docks; and 
those at Dover and Penzance Harbours. 

The pontoons for forming the landing stage at Wool- 
wich Free Ferry, together with the permanent caissons, 
which will form the ventilating shafts at the Blackwall 
Tunnel, were also constructed at these works. 

When the works throughout are fairly busy they give 
employment to about 2500 men. 


Having, we hope, upheld, by means of the foregoing 
descriptive matter with its accompanying illustrations, 
the claims of the establishment whose name heads our 
article to the position of being fully able to construct 
within its boundaries, with the plant at its disposal and 
command, the largest class of steamship or other structure 
in iron or steel that is ever likely to be in demand for 
either war or peaceful purposes, we propose, before 
closing this article, to draw the attention of our readers 
to a special feature in connection with the Thames Iron- 
works and Shipbuilding Company which may not bave 
been observed beyond the immediate locality in which 
its works are situated. 

It may not be generally known that the system of 
working which obtains at the Thames Ironworks—a 
system which we may hope to see revolutionise, in the 
course of time, the traditions of London employment— 
is the outcome of the reorganisation of the administrative 
arrangement of the works, which has been proceeding 
during the past seven years, and has resulted in the 
establishment of harmonious relations between the com- 
pany and its workmen. 

The initiative of this system of working is, we believe, 
entirely due to the indefatigable exertions of Mr. A. F. 
Hills, the very worthy chairman of the directorate of the 
company. The root principle upon which the ‘‘ Fellow- 
ship” system—as it is known by name among the 
employés—is founded on the necessity of unity in the 
directions of purpose, interest, and effort, between 
employer and employed. 

Admitting the cardinal principle, a community of in- 
terest can then be created by working in fellowship. 
From this it follows that the possible earnings of every 
workman on the establishment may and will be increased. 
Rules and conditions to this end have been laid down, 
and are acted up to, by all employés in the works, the 
eight hours’ system of working having been definitely 
adopted by the company. As we cannot here spare 
space to discuss the great merits of the “ Fellowship” 
scheme as adopted at the Thames Ironworks, we would 
direct the attention of readers interested in the subject 
toa report lately issued by the Labour Department of 
the Board of Trade, entitled “‘ Report on Gain Sharing,” 
which goes thoroughly into the consideration of the 
‘‘ Fellowship” scheme as carried out at these works. 

But although the balance between capital and labour 
may be accurately adjusted by the scheme just noticed, 
there will still remain the misfortunes of life, such as 
accidents when following a calling, which must be pro- 
vided against. To enable the employés of the works to 
make such a provision, there is an accident fund in con- 
nection with them—originated primarily by Mr. Hills for 
the benefit of those who meet with such small accidents 
as do not come under the Employers’ Liability Act—to 
which, if a trifling subscription be paid by men and boys, 
the benefit accruing is considerable. 

_ Concurrently with the remodelling of the administra- 
tion of the works, there has grown up a social activity 
which promises to become a source of education and 
enjoyment to all participants. As an expression of this 
zeal for knowledge among the employés, science classes 
have been established as a means of finding occupation 
during the long evenings of the winter months, and pro- 
viding the elements of a solid scientific training for those 
engaged in the carrying out of work. These classes are in 
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connection with the Science Department and the City and 
Guilds of London Institute; and many of the pupils, 
mainly drawn from the employés of the works, have 
taken advanced honours at their examinations. 

For the purposes of recreation and social enjoyment, 
there is A connected with the works military and 
string bands, which have performed with great success at 
the South Kensington, Crystal, and People’s Palace 
exhibitions; choral and dramatic societies; and social, 
literary, and athletic clubs ; and as a record of the pro- 
gress of the industrial and social developments being 
carried out in the works, a Quarterly Gazette has been 
established in connection with them, which periodically 
informs (through the medium of terse articles contributed 
by the chairman of the directorate, and the chiefs of the 
various departments), all employés of the advancement 
made with the work in rtm 5 and the prospects before 
them in the future. Coupled with this, the Gazette sup- 
plies a large amount of very interesting information, in 
the shape of descriptive articles. 

In drawing to a conclusion the foregoing illustrated 
and descriptive article on the Thames Ironworks and 
Shipbuilding Company, we may say with candour that 
the work involved in getting together our information 
has been pleasurable, as it has taken us back to 
the days when shipbuilding was one of the special 
“ crafts” followed largely on the banks of old “ Father 
Thames,” which fact fills us with a hope that the 
same craft will not be allowed to die out in our midst, 
but that, on the contrary, it will in a measure be recussi- 
tated if we can only get planted on our river’s bank one 
or two more such establishments as the one we have 
after all but very briefly described, carried on in the 
same spirit and with the same purposes in view as that 
so ably presided over by the very worthy chairman 
of the directorate of the Thames Ironworks Company— 
Mr. A. F. Hills—assisted by his chiefs of departments, 
to all of whom we are specially indebted for the assistance 
and information they have so unreservedly given us in 
the work we set ourselves to do. 








STATISTICS OF THE RAILWAYS OF THE 
UNITED STATES IN 1894. 


WE have received advanced sheets of the seventh annual report 
of the Statistician to the Interstate Commerce Commission, Mr. 
Hanry C, Adams, and extract therefrom the following particulars 
of chief interest to our readers :— 

The report is for the year ending June 30th, 1894, and this fact 
must be borne in mind continually in studying its statistics. It 
represents the average conditions of two years ago, and not those 
of the present time. The total mileage of railways in the United 
States at the close of the fiscal year named was 178,808 miles, of 
which 176,602 miles was officially reported to the statistician, The 
increase in mileage over that existing on June 30th, 1893, was 
2247°5 miles, or 1°27 per cent. of the total. This total gives 6°02 
miles of railway to every 100 square miles of territory, and 26°36 
miles to every 10,000 inhabitants, on the basis of a population of 
67,801,571, and excluding Alaska in the area considered. The 
increase in mileage shows a low percentage, as this increase was 
2°80 per cent. for the year ending June 30th, 1893 ; 1°88 percent. 
for 1892 ; 2°94 per cent. for 1891; 4°78 per cent. for 1890 ; 3°22 
per cent. for 1889 ; 6°05 per cent. for 1888; and 9°08 per cent. for 
1887. The total official and unofficial mileage of railways on 
June 30th, 1888, was 149,901 miles, so that the total increase since 
that time has been 28,807 miles. The statistician adds that while 
the percentage of increase for 1894 is the lowest since the esta- 
blishment of the Commission, the current record of railway con- 
struction does not warrant the expectation that the year ending 
June 30th, 1895, will show any material improvement. The con- 
struction in 1894 does not seem to be localised, the extensions 
being fairly well distributed over the whole country. 

The aggregate length of all tracks, including single, double, 
third, and fourth tracks, yard tracks and sidings, was 233,533 
miles, Besides single-track mileage this covers 10,499 miles of 
second track, 953 miles of third, 711 miles of fourth track, and 
42,662 miles of yard track and sidings. The percentage of 
increase in single-track was 1°27 for the year 1894, 4°46 per cent. 
for second track, 4°40 per cent. for third track, 6°36 per cent. for 
fourth track, and 1°47 per cent. in yard track and sidings. These 
figures would seem to indicate that a greater amount was expended 
in developing existing property for an assured traffic, than in 
extending lines for the creation of new traffic, 

In the classification of mileage according to organisation for 
operation, there is no marked tendency towards further consolida- 
tion of interests. On June 30th, 1894, the total number of 
corporations was 1924, an increase of thirty-four over 1893 ; but 
this includes many corporations which only keep up a legal 
existence on account of the character of the property. The 
corporations maintaining separate operating accounts numbered 
945, of which 745 were independent and 200 were subsidiary com- 
panies, keeping separate operating accounts. Fifty-one roads, 
representing 5677 miles, were merged, reorganised or consolidated 
during the year of the report. A significant table is given 
classifying railways on the is of operated mileage under five 
heads, with separate mileages running from 250 miles to 1000 miles, 
This table shows that in 1894, 44 operating corporations, with a 
mileage of over 1000 miles each, owned 100,547 miles of railway, 
or 56°20 per cent, of the total mileage ; 23 corporations, with from 
600 miles to 1000 miles each, owned 11°20 per cent. of the total, and 
907 corporations, with less than 250 miles each, owned only 
18°94 per cent. of the total mileage. 

The railway equipment is given in detail by groups of states, but 
SS may be aggregated and compared with those of 1893 
as follows :— 














Class. 1893. 1894, 
Locomotives, passenger 9,697 .. 9.893 
WOcs. se So ss ae ‘se 19,903 .. 20,000 
IE ee bd cas se) ae ae ESRB ne ac 5,086 
UNE ic so ce se: te. be GS 2. ao 518 
Total 34,788 .. 35,492 
Leased .. .. 2,014 .. 2,512 
Cars, passenger oe 82,911 .. 83 018 
i ese) os) <a + 1,201,273 1,£05,169 
Company's service .. .. .. ee 89,762 89,891 
Total e- 1,273946 .. 1,278,078 
ee - 154,068 .. 181,664 
Fast freight lines 34,270 .. 44,212 


Io the above statement the summaries of locomotives and cars 
leased and used for fast freight are given for the information 
contained ; they are already included in the totals reported as in 
service, The increase in the total of cars was only 4132 in 1894, 
as compared with an increase of 58,854 in 1893 over 1892. This 
falling off in the regular increase is one of the marked features of 
the — report, and may be regarded as one of the important 
results of the hard times, which, as every one knows, affected the 
railways most severely. The statistician reports that in some cases 
corporations actually reported a less number of cara than the year 





before, but explained this by stating that they were replacing old 





12-ton and 15-ton cara by new ones of 30 tons, Bat even wita all 
proper allowance for changes of this charactor, there was in 1894 
a very great falling off in the regular yearly increase of railway 
equipment, This fact is further shown by tables of the assignment 
of equipment to amount of traffic for 1893 and 1894, showing a 
general decrease, 

The decrease in traffic during the year of the report is, of course, 
responsible for much of this decrease in railway efficiency, There 
was a decrease of 6557 passengers carried in 1894 for each pas- 
senger locomotive, and the decrease in passenger miles per pas- 
senger locomotive was 22,971. As regards freight, 6101 tons less 
per freight locomotive were carried in 1894 than in 1893, and the 
ton miles per freight locomotive were 757,418 less, The number of 
freight cars per 1,000,000 tons of freight carried was 276 greater 
in 1894 than in 1893, 

The portion of the report which deals with the statistics of 
equipment of rolling stock with automatic brakes and continuous 
couplers is of such interest and importance that we have reviewed 
it in a separate article in this issue, 

Under the head of men employed upon railways, we find a total 
of 779,608, as compared with 832,602 in 1893, or 444 men per 100 
miles of line, against 515 in the previous year, and 486 in 1891. 
As showing where this reduction has taken place, it is noted that 
the decrease per 100 miles of line has been 14°29 per cent. in 
general administration ; 18°54 per cent. in employé3 assigned to 
maintenance of way and structures; 16°50 per cent. in main- 
tenance of equipment ; and 11°11 per cent. in the men employed 
in conducting transportation. A new feature in the report is the 
average daily compensation of railway sp pe for the years; 
1892, 1893, and 1894. These tables show that asa rule corpora- 
tions have economised by reducing forces rather than by lowering 
wages in the year of the report. E,agine drivers and conductors 
alone receive more than 3 dols. par day ; genera: office clerks, fire- 
men, machinists, and carpenters average from 2 dols, to 3 dols. per 
day, and all other employé3 average less than 2 dols, per day. 

The total railway capital—total of stocks and bonds at value 
—on Jane 30th, 1894, was 10,796,473,813 dols., a slight increase 
over the return of 1893. The amount of capital per mile, however, 
has decreased from 63,421 dols, in 1893, to 62,951 dols. in 1894, 
On the above date the total funded debt was 5,356,583,019 dols., or 
31,233 dols, per mile, as compared with 31,545 dols. in 1893. The 
aggregate of stocks was 4,834,075,659 dols., or 28,186 dols. per mile 
in 1894, as compared with 28,184 dols. in 1893. Oa the whole, the 
change in railway capital has been relatively small in the year 
1894, Daring 1894 63°43 per cent. of the total stocks paid no 
dividend, and 17°29 per cent. of the funded debt no interest ; 
34 per cent. of the stock paid 5 per cent. or more, and only 18 per 
cent. of the bonds paid over 6 per cent, 

The passenger and freight service is shown in the following con- 
densed table :— 


Passengers carried .. 
Carried one mile .. 
Carried one mile per mile of 


1894, 
540,688,199 
14,289, 445,593 


1893. 
593,560,612 .. 
14,229,101,084 .. 


| ee 83,809 .. 81,333 
Tons carried Tee a 745,119,482 .. 638, 186,55 
Carried one mile .. .. .. 93,588,111,8383 .. 20,835,104,702 
Carried one mile per mile of 
DMB idse ce 1s ce ce 55',282 .. 457,252 
Averagetonsontrain .. .. 183°97 .. 179°80 
Revenue per ton per mile, 
a ee ee ee _ « 0°86 
Loss revenue, decreased ton- 
nage, dols. <n wm ae ~ 113,975,861 


The report discusses at length the statistics of earnings and 
expenses of railways in 1894. The gross income from operation of 
the railways of the United States for the year ending Jane 30th, 
1894, was 1,073,361,797 dols., or 147,390,077 dols. less than in 
1893, After deducting operating expenses, the net income from 
operation was 341,947,475 dols., or a decrease of 50,883,100 dols, 
from the returns of 1893. 

The final net income, or the fund from which dividends are paid, 
obtained by adding income from property and investments to 
income from operation, and deducting from this the fixed charges, 
was 55,755,970 dols. As the amount paid in the year in dividends 
and other payments from net income was 101,607,264 dols., it is 
evident that the railway companies incurred an indebtedness of 
45,851,294 dols. in maintaining the money value of stocks by the 
payment of dividends. 

In 1894 the gross earnings from operation per mile of line 
operated was 6109 dols., a decrease of 1081 dols. from the previous 
year; the operating expenses were 4163 dols. per mile of line ; the 
net income per mile was 317dols. after total deductions, while 
578 dols, per mile was paid in dividends and “ other payments” 
from netincome. The agp revenue was 285,349,558 dols,, a de- 
crease of 16,142,258 dols., notwithstanding the increase in passenger 
mileage. This decrease of revenue was due to a reduction in rate 
per passenger per mile, the rate being 1-986 cents in 1894, as com- 
pared with 2°108 cents in 1893, The earnings from freight was 
699,490,913 dols., as compared with 829,053,861 dols. in 1893, a 
decrease of 129,562,948 dols., or 15°63 percent. The totals for 1893 
and 1894 show that the railways had 154,222,887 dols. less money 
to spend in the latter year. Asa consequence, 25,588,990 dols, 
less money was expended on the maintenance of way and struc- 
tures than in 1894, the amount charged to this account being 
143,669,386 dols, in 1894. The expenditure for maintenance of 
equipment was 112,894,526 dols., or 23,981,383 dols. less than in 
1893, and the sum of 394 513,035 dols. was spent for conducting 
transportation, or 40,942,540 dols, less than 1893. The difference 
a the two years may be better appreciated in the following 
table :— 











Percentage of operating expenses 1898. 1894. 

assigned to Per cent. Per cent. 
Maintenance of way se ce ee ce HS 19°64 
int of equip ® .. 16°53 .. =... 15°43 
Conducting transportation .. -- 52°60 .. .. 53°94 
General expenses .. .. .. - 10°33 - 10°91 
About .. -- 100°00 .. .. 100°00 


This indicates in another manner that the saving effected was in 
maintenance of way and equipment rather than in the cost of 
conducting transportation and in general expenses. The general 
percentage of —- expenses to operating income was 68°14 
per cent. for all the railways in the United States. This per- 
centage was 67°82 in 1893; 66°67 in 1892; 66°73 in 1891 ; 65°80 
in 1890 ; and 66°81 in 1889. 

The number of railway employés; killed during the year of the 
report was 1823, and 23,422 wereinjared. Ascompared with 1893, 
this shows a decrease of 904 employés killed and 8307 less injured. 
But it must be considered that there were 93,944 less men employed 
in 1894 thanin 1893. The Commission, however, suggests that this 
decrease may also be due in part to the fact that the eyuipment was 
undoubtedly of a higher grade than in previous years, and that in 
discharging careless and unskilful men in the reduction of force, 
the grade of labour may have been raised. The number of passen- 
gers killed in 1894 was 324, and 3034 were injured. This is an 
increase over 1893 of twenty-five killed, but a decrease of 195 
injured. Under the head of ‘‘ other persons,” 4300 were killed 
and 5433 injured. The report does not attempt to account for the 
large numbers in this third class, but it suggests that the returns 
guabaliy cover a considerable number of suicides. Among railway 
trainmen, 181 men were killed and 5539 injured by coupling 
accidents, and 344 were killed and 2203 injared by falling from 
trains and engines. 

This report contains as an appendix a series of interesting dia- 
grams, or graphical exhibits, of railway statistics for the years 
covered by the work of the Interstate Commerce Commission, or 
1889 to 1894, inclusive. These diagrams tell better than tables 
of figures the general story of railway progress in these years, and 
the relative status of affairs for the separate years considered,— 
Engineering News. 
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IMPROVED COMPOUND ROAD 
ROLLER. 


WE illustrate above Mr. F. Burrell’s latest design of 
compound road roller. The roller shown weighs ten tons. 
The improvement consists not only in general design, but in 
new fore carriage, patented by Mr. Burrell. There is a 
curved collar fitted on the lower portion of the fork stem. 
This collar is Tin. deep, and the half trunnions fit into 
receeses in the saddle casting. The extra bearing surface thus 
provided reduces all wear and tear to a minimum, and whilst 
providing a sort of universal jointto ensure a perfect action upon 
the road, all chance of rattling and shaking in that part when at 
work is avoided. It will be noticed that the engine is con- 
structed with three shafts only, so as to reduce the friction 
upon the gearing to the lowest possible amount, and although 
the total width over the hind rollers is but 6ft, 3in., the 
boiler is unusually large in diameter, viz., 2ft. 23in. By this 
means & much larger amount of heating surface than usual 
is obtained, and plenty of steam room. The heating surface 
is 101 square feet, and the grate area 4‘6 equare feet. The 
hind rollers are 5ft. 6in. in diameter, and the front rollers 
are 3ft, Sin. in diameter. 


The front rollers overlap the inside edges of the hind 
rollers by 4in. on each side, so as to avoid missing portions of 
the road when rolling curves. The keys upon the crank shaft 
are cut out of the solid and case-hardened. The first motion 
gearing is 2}in. wide; the last motion gearing is 4in. wide. 
The material of which the rollers are made is as hard as can 
possibly be machined, and to ensure soundness the rollers 
are cast about Sin. wider than the finished width and turned 
off, These rollers are fitted with compound cylinders upon 
Mr. Burrell’s patent single crank system, which admits of 
the whole space between the horn plates being devoted to 
bearing surface for one crank only, and which system has 
now stood the test of over 300 applications, Great attention 
has been given to the distribution of weight upon the rollers 
£0 48 to roll with as nearly as possible equal pressure upon the 
surface of theroad, The smoke-box is not formed by an exten- 
tion of the boiler barrel as usual, but is enlarged up to the 
diameter of the | ing and riveted to an extension of the 
barrel plate through a 2sin, by 1}in. ring, thus allowing the 
gi to be renewed without disturbing the front tube 


10-TON 


radial bolts to the fore carriage top casting, this construction | 


giving & maximum of strength, and dispensing with the heavy 
taddle commonly in use, the chimney base being a separate 
casting. ern, have been claimed for the first motion 
| aye. between the brackets, but it is impossible to get the 

tst motion between the brackets, and since there is about six 


times the strain accumulated between the last motion centres 


x between the first motion, there is obviously little in it. 
: esers. Burrell have entirely abandoned the four-shaft design 
= rollers in place cf three-shaft, simplicity of construc- 
Ucn being the first consideration, The machines and the 
workmanship of the rollers fully maintain the high reputation 
‘ of the firm, 
t 


The smoke-box plate is carried forward and bolted by | 


VED COMPOUND ROAD 
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VENTILATION FOR MONITOR VESSELS. | 


IMPORTANT changes are to be made in vessels of the monitor 
type with a view to improving their ventilation. This is the result | 
ot the investigation of the ventilation of the monitor Amphitrite, | 
which has just been concluded by a board appointed for the | 
purpose. For some time past complaints have reached the 
Navy Department of the excessive heat on board this vessel, | 
and as the ventilating systems of the other vessels of her type 
are similar to that which she possesses, it has been feared | 
that when they were placed in commission the same condition | 
would manifest itself. Secretary Herbert therefore appointed the 
board to inquire into this evil and to recommend a remedy. The 
report of the board has just reached the department. It states 
that the board made a thorough examination of the ventilating | 
system of the Amphitrite. The vessel was inspected while at anchor | 
and the temperature of the different apartments noted. She | 
then put to sea, and with her machinery in full operation tempera- 
tures were again taken. The ventilating apparatus of the ship 
was only in tolerable condition according to the board’s report, 
and the ship’s blowers could not be run ata speed greater than 
250 revolutions per minute, They are badly in need of overhauling. 
With the vessel under a full head of steam the temperature in the 
fire-rcom often ran up as high as 150 deg., and sometimes reached 
the 160 deg. mark, often causing numerous prostrations among the | 





men. The board found that this intense heat was due to the 
accumulation of overheated air which had no adequate means of 
escape, In view of the above condition the boara believes that 
additional ventilators in the fire and engine-rooms are absolutely 
essential to the maintenance of reasonable temperature, and that 
the air supply and exhaust pipes should be made more efficient. | 
Tke beard also recommends the lengthening of the air shafts of 
this vessel, The whole cost of the changes proposed is only | 
4100 dols, 
The board is farther of the opinion, says the report, that in the | 
monitor class of vessels the quarters of the officers should be placed 
below the armoured deck, that all obstructions to a free circulation | 
of air in the superstructure should be removed, and that this space | 
should be devoted to the berthing of the crew. An arrangement 
| of this character would permit large hatches to be cut into the deck 

over the engine and fire rcoms, which would be protected by 
| armoured gratings. Ports cut into the sides of the superstructure 
would add greatly to this ventilation, Asa result of the board’s 
report, tbe Bureau of Construction and Repair is now making plans 
| in accordance with its recommendations, with a view to improving 
| the ventilation of the Puritan, Monadnock, and Terror, as well as 
| the Amphitrite.— United States Army and Navy Journal, 








| THE INFLUENCE OF VIBRATION ON STEEL. 


HITHERTO it has almost invariably been assumed that the softer 
a bar of steel was the more likely was it to endure strains and 
shocks causing vibration. Steel is a metal of anomalies and 
surprises, and recent investigation, carried out by Mr. W. 
Metcalf appear to show that popular opinion is wrong, and that 
the hard steels suffer less from vibration than the soft steels. Mr, 
Metcalt’s attention was first called to the matter by the constant 
breakage of steam hammer piston-rods, These made of ordinary 





| even of the highest steel. 





steel, lasted but six months, an iron rod breaking in half that time. 
Then lower and lower steels were tried and broke in about five 
months, An accident caused the hurried use of a rod made cf 


ROLLER 





comparatively high steel ; it was assumed that it would not last 
more than a week or two, but it actually held out for more than 
two years, Subsequently a lot of small steel connecting-rods were 
tested in a special machine. The test required was that a machine 
should run four and a-half hours, at a rate of 1200 revolutions per 
minute, unloaded, before the connecting-rod broke. These rods 
were unforged in the middle, and consisted of a piece of straight 
round bar with a head welded on each end, the middle of the piece 
being left as it came from the rolls. 

This explanation is necessary in order that it may be understood 
that no accident of forging affected the results. ‘‘The mode of 
rupture was,” says Mr. Metcalf, ‘‘as a rule, the same in all cases ; 
the rod heated at the middle, where the vibrations met, as they 
were imparted by rotary motion at one end and by reciprocating 
motion at the other, and by alternating strains of compression and 
extension. In some cases the rod became slightly red hot at the 
middle before rupture. After heating, the next thing observed 
was the raising or loosening of the surface scale of the middle. 
Soon after this rupture began, first at the surface and gradually 
extending to the centre, until finally the rupture took place. The 
breaking was gradual in every case, no piece breaking suddenly, 
e first trial was with ‘53 carbon 
steel—mean time of six trials, two hours nine and one-eighth 
minutes. Second trial, ‘65 carbon steel—mean time of six trials, 
two hours fifty-seven and one-half minutes. Third trial, ‘85 carbon 
steel—mean time of three trials, nine hours forty-five minutes, and 
the trials were stopped.” A set of 12 connecting-rods, made from 
special ingots, was then prepared. These were tested with the 
following results:—The ‘30 C. ran 1 h. 21 min. heated and bent 
before breaking. The ‘49 ran 1h. 28min. The ‘53 ran 4h. 
57 min., broke without heating. The ‘65 ran 3h, 50 min.,broke at 
weld where imperfect. The *80 ran 5h. 40min. The *84ran 18h. 
*87 C. broke in weld near the end. ‘96 C. ran 4h, 55 min., and 
the machine broke down.— Railroad Gazette. 








ALUMINIUM IN SHIP WorK.—Mr, James C. McGuire, in a paper 
on “ Aluminium: its Alloys and their Use in Ship Construction,” 
gives a table showing some of the tests of the plates used in the 
hull of the Defender, one of which is the —— plate of aluminium 
ever rolled, 384in. wide by 13ft. 10in. long, ;5,in. thick. and 
weighing 200 lb, Its tensile strength was 40,780 lb., its elonga- 
tion 10 per cent, in 2in., and the reduction of area at the point of 
fracture 14°75 per cent. Mr. McGuire expressed his regret that 
our navy has not investigated the use of aluminium in ship 
construction as extensively as foreign navies, its possibilities in 
ship construction being very great. 


Borer FEED.—According to an American trade journal, ‘‘a 
device for saving water was put in practice by J. W. Shank, of 
Olive Green, Ohio, recently. On account of extra dry weather the 
spring which supplied a 100-barrel cistern failed to furnish sufficient 
water. A vecsel was made in the form of a heater with a tight 
bottom, 24ft. in diameter, 10ft. high, with a short pipe in the 
bottom 18in. long. This was placed on top of the escape pipe 
about 10ft, above the engine. An escape pipe about 25ft. long 
was placed on top of the heater or condenser, and by means of a 
waste pipe in the bottom of the condenser the condensed steam 
was conveyed back to the cistern in a small stream. The oil from 
the cylinder passing into the cistern and thence into the boiler 
removed all the lime scale from the boiler and enabled the power 
plant to ron from four to six weeks without cleaning.” It may te 
expected that this boiler will shortly be under repairs. 
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REPORT ON THE LILLE EXPERIMENTS UPON 
THE COMPARATIVE EFFICIENCY OF ROPES 
AND BELTS FOR THE TRANSMISSION OF 
POWER.* 


Translated by Professor Davip S, Carrer, 


THE idea of making comparative trials of the work absorbed by 
ropes and belts in the transmission of power was first suggested to 
the civil engineering committee of the Société Industrielle du Nord 
de la France, in connection with a paper ty M. V. Dubreuil, read 
and discussed at their meetings on 25th May and 25th June, 1893, 

A meeting of the commission formed to carry out these trials was 
held on 5th February, 1894, when the following resolution was 
passed :—Firet, the steam engine shall have a double fly-wheel or 
two fly-wheels, one for the belt and the other for the ropes. 
Secondly, the dynamo, driven direct off the fly-wheel without a 
counter-shaft, shall likewise be provided with two pulleys, one for 
the belt and the other for the ropes. Thirdly, the dynamo shall 
be mounted on adjusting screws, so that the tension of the belt 
or ropes can be regulated at will. Fourthly, a cotton belt is to be 
ordered from M. Lechat, of Ghent and Lille ; a leather belt from 
M. Lemaire, of Tourcoing; a homogeneous leather belt from M. 
ne of Paris; and ropes from Messrs, Saint Brothers, of 

aris, 

The experiments shall bs made alternately with ropes and belts, 
several tests being made each day. The trials being comparative, 
and the double fly-wheel allowing alternate runs with ropes and 
belts, it may be assumed that the mechanical efficiencies of the 
engine and dynamo will not vary during the experiments, and that 
it will consequently not be necessary to determine these. 

For carrying out this programme M. Dubreuil was assisted by 
those members of the commission who had had experience in 
experimental work and were willing to make the observations ; and 
also by those who were willing to lend apparatus at the least cost, 
so as to reduce to the lowest possible the expenditure on machinery, 
which would otherwise have cost £6000 (150,000 francs). The 
experimental staff consisted of the following experienced observers : 
—M. Bonet, chief engineer, aided by the staff of the Steam 
Boiler Association ; Messrs. Neu and Paillot, professors at the 
Industrial Institute and the Faculty of Science at Lille ; Messrs. de 
Loriol, Finet, and Marézhal, electrical engineers representing the 
Alsatian Company ; and M. A. Dojardin, manufacturing engineer, 
Lille. The Alsatian Company furnished and laid down and took 
charge of a 200-horse powerdynamo constructed especially for these 
trials. Messrs, Gabriel and Anguenault, of Paris, supplied 1800 
incandescent ps. H. Henneton, of Lille, fitted up 300 additional 
lamps. The Industrial Telephone Company of Paris supplied the 
electric leads, and Messrs Lazare Weiller and Company, of Paris, the 
main copper conductors. Messrs Sage and Grillet, of Paris, sent 
lamp frames and accessories. Messrs. de Loriel and Finet super- 
vised the general fitting of all the electrical apparatus. Messrs. 
Lachat, Lemaire, Domange, and Saint Brothers, supplied the belts 
and ropes. The Northern Railway lent one of their powerful boilers. 
Messrs, Dujardin and Company not only provided the engine, the 
steam supply, and a sits suitable for the erection of the machinery, 
but also defrayed a number of incidental expenses. To the 
gratuitous help thus given the success of the experiments must be 
—— ascribed. 

Method of carrying out the experiments.—In carrying out the 
experiments it was assumed that, given a constant resistance, and 
power — in overcoming it, any variations in the power will be 
due to the particular efficiency of the transmitting medium—ropes 
or belts—which alone can modify the result. In conformity with 


this principle, the resistance was provided by a sufficient number of 


incandescent lamps to maintain the output in watts constant ; while 


the revolutions of the engine and dynamo were recorded, the speed | 
of the latter being kept constant throughout the whole of the trials, | 


and indieator diagrams were taken at the exact amount when the 
load was normal, 

_ Constancy of load.—As constancy of load was of the utmost 
importance, special care was taken throughout the whole duration 


of the experiments that the difference of potential at the terminals | 


of the lamp circuit, and the current through the lamps, should 


be constant: in other words, that the number of watts absorbed | 
should be the same in every case. The difference | ; 
j | + The last five readings of the voltmeter were 93°66 instead cf 94, which gives a mean of 93°88 volts for the fifteen readings. 
t Ten readings out of the fifteen were 93°74 instead of 94, which gives a mean of 93°83 volts. 


by the lam 
of potential and the current were measured in M. Dujardin’s office, 
at such a distance from the dynamo and lamps that all disturbing 
influences were almost entirely got rid of. The instruments were 
lent from the physical laboratories of the Faculties of Science and 
of the Industrial Institute. 

_ Difference of potential.—To measure this a torsion voltmeter by 
Siemens and Halske was used ; it was carefully calibrated, and 
could be read with ease to one-third or one-fourth of a volt. 

Current.—The determination of the current in amptres would 
have presented greater difficulty ; but as it was not necessary to 
know its exact value, but only to ensure that it should be constant, 
the following method was adopted :—At two points on the main 
circuit, about a yard apart, two fine leads were attached, and led 
to the terminals of a highly sensitive Wiedemann and d’Arsonval 

vanometer, The readings were taken by Poggendorf’s reflect- 
ing method, which proved too sensitive. It was therefore found 
necessary to reduce the sensitiveness of the galvanometer, in order 
to keep the image upon the ecale, The current, and with it the 
direction in which the spot of light moved along the ecale, could be 
reversed by a commutator, so as to correct any possible variations 
of the zero point owing to alteration of the magnetic field. The 
difference between the two readings on the opposite sides of the 
zero point would remain constant for a constant current. The 
recorded measarements were not commenced until a sufficient time 
had elapsed for the temperature of the conductor to become steady. 
The difference of potential and also the current intensity were 
measured every ten minutes. Any variation in the potential was 
corrected by altering the main stop-valve of the engine, and thus 
changing the s ; and a final adjustment was obtained by regu- 
lating the field. If, when the potential had been brought back to 
its normal value, a variation of current was observed, lamps were 
switched on and off until equilibrium was restored. Indicator dia- 
grams were thentaken, It wasthus ensured that during the whole 
duration of the trials the lamps absorbed always the same number 
of watts, 

Date of trials.—The ww were carried out on the 7th, 
8th, and 9thof August, 1894; and not only the members of the 
commission, but all who desired to attend, were admitted to them. 
On 9th August the commission met again, and drew up the follow- 
ro Ping showing the perfect regularity and success of the 

rials: — 

Tuesday, 7th August.—The morning was spent in preliminary 
trials for accustoming the observers to their duties, so as to avoid 
all risk of hitch in the subsequent runs, The newnees of the 
machinery would probably have led to inconsistencies, if the experi- 
ments had been run without previous trial. During these prelimi- 
nary trials it was found that the electrical instruments, which had 
been placed in an erecting shop, were affected by the shifting of 
iron forgings in their vicinity ; and it was found necessary to remove 
them into M. Dujardin’s office. 

The observers were stationed as follows:—The boiler was fired 
by a stoker of the Northern Railway, who received orders to keep 
the pressure constant at 96 lb. per square inch—6# kilos. The 
steam engine was in charge of the engineers to the Steam Boiler 
Association, who also took the indicator diagrams, under the direc- 
tion of M. Bonet. Messrs. de Loriol, Finet, and Maréchal took 
charge of the dynamo, The engine and dynamo counters were 
observed by the engineers to the Boiler Association and M. 
Dajardin. The lamps were superintended by the Alsatian Com- 
pany, and the electrical measuring instruments by Messrs, Neu and 





* Abstract of paper read before the Institution of Mechanical Engineers 


Paillot. The whole of the observations were under the general 
supervision of M. Dubreuil, F 

With a view to uniformity the procedure on all the trials was as 
follows :—(1) A thirty minutes’ run without load. (2) Another 
thirty minutes’ preliminary run under fall load. (3 


minutes, with fifteen sets of indicator diagrams taken at intervals 
of ten minutes. (5) Indicator diagrams 
had been removed. (6) The driving ropes or belt taken cff and 
weighed, 


ropes. No account was taken of the first portion of the run, when 
the voltage rose to 104. The trial was resumed at 94 volts 
measured on the instruments read by Messrs. Neu and Paillot. 
The trial began at 3.40 p.m, and ended at 6.0 p.m. Daring its 
rogress the engine counter missed several times. During the run 
an Neu and Paillot found the voltage quite steady. : 

Trials 2 and 3, Wednesday, 8th August.—In the morning trial 2 
was made with M. Lechat’s cotton belt: the start was at 7.505 
fall load was pat on at 8.20; and the duration of the trial 
was from 9.10 a.m. to 11.30 a.m. In the afternoon trial 3 was 
made with M. Lomaire’s leather belt : starting at 3.10, full 
load was put on at 3°40; and the trial was from 4,30 p.m, to 
6.50 p.m. 

Trials 4 and 5, Thursday, 9th August.—In the morning trial 4 
was made with M. Domange’s leather belt: starting at 7.50, 
full load was put on at 8 20; and the trial lasted from 9.10 a.m. 
to 11.30 am. In the afternoon trial 5 was made with ropes, 
starting at 2.0 p.m. ; fall load was put on at 2.30 p.m., and the 


TABLE 1.—Engine, Fly-wheels, Pulleys. 


High-pressure Low pressure 











) Ten minutes | therefore limited themselves to those which have been in 
allowed for final adjustments, (4) The actual trial, lasting 140 | use for at least fifteen to twenty years. They regret, how 


taken after the load | the “ homogeneous belt” 


Trial 1.—In the afternoon of Tuesday trial 1 was made with | The rim of the grooved fly-wheel 


| cided exactly with the pomage of the belt joint over the pulle 
| it proves the importance of making good joints, Owing to the 
necessity of limiting the number of experiments, the Commission 
| were unable to try all the forms of belt offered to them, They 
practical 
ever, that 
prevented from sending for trial 
which was at first offered by hig 
| representative. The rim of the belt fly-wheel was made cf 
Messrs, Van den Kerkove’s form, for a belt of 17%in, wide 
was made according to the 
| song usually adopted by Messrs, V, Dubreuil and A. Dujardin 
| for rope gearing ; it was grooved for five ropes of lin, diameter, 
| These diagrams give all the necessary details, and show 
the method adopted for determining the depth of the ropes 
in the grooves and the diameter of the circle of contact, after the 
trials and before the ropes were removed. No mishap of any srt 
occurred during any of the trials, The dynamo, although new 
from the manufactory at Belfort, ran without trouble or hitch of 
any kind. Not a lamp was fused or damaged. The boiler wa; 
admirably tended by Louis Wagnez, the stoker from the Northern 
Railway. The engine and the whole of the machinery ran per. 
fectly. 
The experiments show that in the transmission of power, ropes 
and belts when well arranged absorb almost the same amount of 
ower, In presenting this report the president of the commission 
esires to express his gratitude to his distinguished colleagues, to 
whose energy and experience the success of these trials is due, In 


tall 





was 





conclusion he begs the President of the Société to unite with him in 


TABLE 2.—Values of Coefficient K, for converting Mean Evfective 


Pressure M into Indicated Horse-power, 1.H P. = K x M, 

















Horizontal compound engine. ~viinder s 
oe. oe... pres | Pe tinders High-pressure. | Low-pressure. | 5 
Diameter of piston 16°34in. 29° 53in. y Front. | Back. Front. Back, 
Diameter of piston-red_. 2°95in. 2°95in, . : = Bereagae a3 
Cruss sation af piston-rod .. .. 6°85 eq in. 6°85 sq. in. | Indicator spring, nominal 45°19 | 45°19 12°05 12°05 | 35 
sfecti : front .. 202°81 TES 5s Ib, per square inc’ | Ba 
Effective area of piston { ak |. 20966 68477; per in. compression | actual) 43°81 | 43°03 | 11°74 11°83 | 32 
3 “ | Piston area in square inches | 5 
Length of stroke 31°497in. = 2°62*ft x stroke in feet -; 33,000 . 0701613 0°01668) 0°05897 0°05446 x 
Diameter of fly-wheel for ropes .. -. 196°30in. = 16°358ft Sane, fh et ee) = a ae 
Diameter of fly-wheel for belt ‘ 196°58in. = 16°382ft (1°55 | 1°208 | 4°195 4-938 | 77-84 
senna - aan ~* ig eS Daa a — K = revolutions per minute | 1°275 | Hee | 4 261 4°303 | 79°¢3 
| ke Sew kee aoe . = 22 a po th gay ges ‘978 | J +259 +805 | 79°08 
| Breadth of fiy-wheel and pulley for ropes 13°C8in. bas payery area Xx streke | he | 4 4 pi oa we 
| Breadth of fly-wheel and pulley for belt .._ 18°48in. ied " ** T) y.965 | a-gos | 4-298 | 4-272 | 78-45 
| Distance between centres of fly-whec! and pulley . 80°184ft. 
| TABLE 3.—Summary of Trials with Ropes and Belts, 
Rope fly-wheel 16°358ft. diameter, and pulley 4°905ft. diameter, grooved for five ropes of 1jin. diameter. 
Belt fly-wheel 16°382ft. diameter, and pulley 4°922ft. diameter, for belt of 17jin. width. 
icuher of trial .. 1 2 3 4 5 
Ropes or belt Ropes Beli Belt Belt Ropes 
| "ee are Manilla Cotton Leather Leather Mauilla 
Manufactured by.. .. .. Saint. Lechat. Lemaire. Domange. Saint. 
Date of trial, August, 1894 7th aft. 8th morn. Sth aft. 9th morn 9th aft. 
Duration of trial .. - minutes) 136 151 142 140 150 
Iadicated horse-power . EE 159°42* 159° 67 15884 160°23 158" 54 
Mean speed of engine Ss sae revs. per min 77°84" 79°05 79°08 79°23 78°16 
Mean speed of dynamo = «5 Soa eta ad wal na wa ws NG 260°91 261°08 260°72 261° 73 260° 78 
Ratio of fly-wheel diameter tu pulley diameter at contact .. eee 8°335 *3 3°329 3°329 3°335 
C circumferential speed of fly-wheel .. .. .. .. .- feet per sec. 66°64 67°78 67°82 67°16 
c circumferential speed of pulley .. .. . - feet per sec 65°94 67°13 67°29 66°93 
Slip, 100x(C-c+C .. .. .. percent. -0°051 +0°961 bk owl +? 39 
she. 6 <0" x 0° 433 “6x5 
Area of cross section of repes or belt 4 __inches| 16 x5 17°72x0°492 | 17°40 0'488 a, 
( square inches =8°00 =8°72 =7°54 =8°0 
| Tension on ropes or belt at fly-wheel Ib. pereq. in.) 157°17 132°98 155°02 155°02 
| Tension on ropes or belt at pulley . o lb. per eq in 157°17 134°40 156°16 156° 45 
| Weight of ropes or belt .. .. .. os 06 oe 418°8 330°7 293°2 418°8 
Mean potential difference . .. .. .- .- 2 oe volts 94°00 93°83} 94°00 94°00 
rg trial 5 as 100°(0 .. - «| 100°58 100°37 100°07 100-00 


Relative power absorbed, taki 


therefore be greater, and this is confirmed by the result of trial 5. 





trial lasted from 3 8 p.m. to 5 30 p.m. ; the voltage was as steady 
daring this trial as during the first rope trial. 

After the trials a meeting of the commission was held on Thursday 
afternoon, 9th August, M. Dabreuil, president, in the chair, 
Present: Messrs, Dojardin, Chapuy, Neu, Vigneron, Villain, 
Benet, Capper, de Loriol, and Finet, as members of the commis- 
sion ; Messrs. Lemarchand, delegate of the Industrial Society of 
Rouen, Paillot and Dabrule, by invitation ; and M. Lstombe, assis- 
tant secretary. The president communicated the foregoing 
account of the arrangements that had been carried out during the 
three days’ trial, which recsived the approval of the members 
present, He thanked all those who had assisted, and congratulated 
them upon the complete success of these trials, which had been 
carried out without hitch. At the request of M. Dabrenuil, M. 
Bonet, on behalf of the Boiler Association, undertook to work out 
the indicator diagrams, and report the results to the commission in 
tabular form and in the order of the experiments. The president 
invited all the observers to report the observations on which they 
had been engaged ; and asked Messrs, Lemarchand and Capper 
also to communicate their opinions, 

Results.—In accordance with the request of the commission, the 
Boiler Association has worked out the indicator diagrams, of which 
a set of four was taken every ten minutes ; and has prepared the 
detailed Tables 1-12, A general summary is given in Table 3 
above, from which the ultimate results can be gathered at a glance, 
We do not reproduce the other tables, 

Summary.—Neglecting the first trial, which was rendered 
untrustworthy through the failure of the engine counter and the 
newness of all the apparatus, Table 3 shows that, with a constant 
resistance, the power expended in the several modes of transmission 
was as follows :— 


Ropes, gross power 158°54 I.H.P. with a slip of 0°33 per cent. 
Cotton belt (Lechat) _,, U8 OTLEY. 5,  » OF : 
Leather belt (Lemaire) ,, 158°841.H.P. ,, se 4g Eee va 

” 1, (Domange) ,, 160°231 H.P. ,, 12 99 0°78 a 


The diameters of the pulleys were measured at the surface and 
line of contact. Stated in percentage value, and allowing for the 
variations iu the mean load as given in line 18, the results were as 
follows :— 


Ropes gross power 100°00 slip 0°100 
Cotton belt (Lechat) _,, 100°87 y» 0°287 
Leather belt (Lemaire) ,, 100°37 1» 0°292 

” 1) (Domange) ,, 101°07 99 0°287 


General remarks.—Daring the trials with ropes the tension gear 
was not used ; but it was employed more or less throughout the belt 
trials, under the control of the belt makers, who regulated it as they 
pleased while running. Table 3 above shows that the linear 
speed of the belts and ropes and their tension per square inch of 
cross section were very nearly the same, ‘Thus the linear speeds at 
the surface of contact with the pulley, and the corresponding ten- 
sions, were as follows :— 

Ropes ran at 66°9ft. per second under 156°5 Ib. per square inch 

Cotton belt (Lechat) ,, 67°2,, 5, 177°5 = 

Leather belt(Lemaire),, 67°1., ., 183°5 ,, ” 
” ” (Domange) ” 67°3 ” ” 

The needle of the voltmeter was practically steady with the 
ropes, while with the belts it oscillated through one or two divisions, 
Though sufficient at times to render the reading difficult, the 


” ” 


” ” ” 





oa the 24th October, 1895. 





oscillation did not cause any fluctuation in the light, As it coin- 


Owing to the failure of the engine counter in trial 1, which perhaps explains the 
of engine here given are too low; by counting with a chronometer the values obtain : e 
engine and dynamo were new, and had previously run for only two hours since their erection the day before the trial ; the mechanical lcsses would 





apparently negative slip, the indicated horse-power and speed 
ome 160°72 I.H.P. and 78°42 revolutions per minute. The 


conveying to all his most cordial thanks, and to add the thanks cf 
the administrative council to those of the civil e eering com- 
mittee and of the members of the Société Industrielle du Nord de 
la France, 
VY. DoupreviL, Engineer, . 
President of the Civil Engineering Committee 
and of the Commission for these trials. 
This report is approved by Messrs. Bonet, Capper, Chapuy, de 
Cayper,* Dajardin, Gcerich, (iruson, Laussedat, Olry, Neu, 
Schmidt, Vigneron, Villain, and Witz. 








Nicaracua CaNAL,—The Washington correspondent of the .Vew 
York Herald says the report of the Nicaragua Canal Commission differs 
from all expectation. The cost is roughly estimated at 133,472,893 
dols., against the promoters’ estimate of 69,893,660 dollars, More- 
over, it is said that to proceed upon the present plans would be 
impracticable, because of the inadequate knowledge regarding the 
hazards. The Commission advises that fresh surveys should be 
made, and these, it is estimated, would require an expenditure 
of 350,000 dollars and a period of eighteen months to carry out. 

Warer PuriricaTion.—That sedimentation plays an important 
part in the purification of water, was shown as long ago as the 
year 1886 by Dr. Percy Frankland in the case of his laboratory 
experiments on the removal of micro-organisms from water. That 
it is a factor of great importance in the storage of water in reser- 
voirs, was also shown by him in his investigations at the London 
waterworks ; but quite recently Dr. H. J. van ’t Hoff has indicated 
how this now recognised process of sedimentation may be taken 
advantage of in the abstraction of tidal water for purposes of 
water supply. It appears that the city of Rotterdam derives its 
water supply from the river Maas, and that the companys intake 
is situated within the tidal area of the river ; the water is, how- 
ever, only abstracted at particular times, 7.¢ , two hours after high- 
water has been reached. During this period the river is at rest, 
and sedimentation can proceed unhindered, and Dr, van 't Hoff 
estimates that at least 50 per cent. of the bacteria present are 
eliminated during this time of comparative stagnation. Unlike 
the city of Hamburg, which before and during the great cholera 
epidemic abstracted tidal water from the river Elbe, and dis- 
tributed it in its raw condition in Rotterdam, the Maas water ts 
submitted to filtration before delivery. In consequence, however, 
of a very large demand on the resources of the waterworks, ne 
Nature, the rate of filtration is considerably higher than it = 
be ; and this fact, combined with the un leasant circumstance tha 
the city \disposes of its refuse by conducting it into the river, 
would naturally lead us to anticipate a bad bacterial filtrate. Dr. 
van ’t Hoff does not, unfortunately, cite any figures for the filtrate ; 
but states that, ‘the very satisfactory bacteriological _ results 
which obtain at the Rotterdam waterworks” are doubtless in great 
part a consequence of the improvement which takes place in , this 
tidal water through sedimentation, rendering the water compara- 
tively easy to deal with, whilst its microbial contents after the 
stagnation period average only from 4000 to 10,000 cubic centi- 
metres, a remarkably small number for a polluted water. 





* In line 18 of Table 3 above, giving the slip, M. de Cuyper considers 
that the thickness of the belt “1 Suid have bees taken into seoount in cal- 
culating the diameters of contact: the slip of the belts would then have 
compared more favourably with that of the ropes. 











Dec. 18, 1854. 


THE MIDLAND RAILWAY COMPANY’S LOCO- 
MOTIVE WORKS AT DERBY. 

In presenting to our readers a description of the 
Midland Railway Works, we feel sure that no apology | 
will be required if we first briefly trace the history and 
development of thisimportant line. Although nominally 
dating from May 10th, 1844, the Midland Railway 
system really may claim to have originated some twelve 
a prior to this date, when a short line sixteen miles 
as was constructed under the supervision of Robert 
Stephenson, called the Leicester and Swannington 


“Railway, and formed the means of communication with 


the colliery districts of Leicestershire. This was opened 
in July, 1832, and the fall in the prices of fuel which 
ensued at Leicester resulted in the combination of the 
colliery proprietors of the Nottinghamshire district and 
rmation of another line from their own coalfields to 


Teloesber. This was called the Midland Counties 
Railway. Somewhat singularly the road to Pinxton, 


which supplied the raison d'étre for the railway, had, 
however, to be suspended for some years in favour of a 
route projected by Mr. Vignoles, extending from Notting- 
ham to Derby on the north, and from Trent towards 
Leicester and Rugby. At the last-named place this 
railway joined the London and Birmingham line, now 
known as the London and North- 
Western. The opening of the two 
sections took place in 1839 and 1840 
respectively, and almost simultaneously 
the North Midland—a line projected 
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pendent main line from Bedford by way of Luton, St. 
Albans, and Kentish Town to London, which was success- 
fully completed in 1868. Several minor branch lines 
were afterwards constructed, and in 1866 the Bill for the 
Settle and Carlisle extension obtained the sanction of 
Parliament. This line, which is seventy miles in length, 
and crosses the Pennine Range, involved the expenditure 
of four millions sterling before being successfully com- 
pleted in 1875, and now affords a direct route from 
London, Bristol, Liverpool and Manchester, to Carlisle, 
and thence by the Glasgow and South-Western system 
vid Dumfries to Ardrossan; Kilmarnock for Ayr; to 
Greenock and to Glasgow. The main line of the North 
British Railway may also be joined at Carlisle, thereby 
supplying a direct route to Edinburgh ; while by crossing 
the Forth Bridge to Perth, the’ Highland system is reached. 
By crossing this bridge, too, Dundee may be reached vid 
Kirkealdy and the Tay Bridge, and by going to Aberdeen 
the Great North of Scotland Railway gives access to the 
Deeside mountains. Meanwhile, the rapid growth north- 
ward had not deterred the company from pushing 
forward in a southerly direction, for pcan simultaneously 
with the completion of the main line to Carlisle a note- 
worthy extension throughout the south and west of 
England took place. Having for some time had access 
to Bristol, whereby connection could be established with 


Worcester to Malvern, Hereford Hay, Brecon and 
Swansea. Another important departure by way of 
Carlisle was the connection of the Midland Scotch 
expresses either at Carlisle or Dumfries with the trains 
that traverse the south-western counties of Scotland to 
Stranraer, the port of embarkation for the short sea route 
to Larne and the north of Ireland. Again the North 
Staffordshire system is joined at Derby and Burton, so 
that Stoke-on-Trent and Crewe may be reached, while 
the Midland Company’s share in the acquisition of the 
Eastern and Midlands Railway—now known as the eastern 
section of the Midland and Great Northern Joint 
Railways—affords an additional route from Derby and the 
Midland Counties to Norwich, Cromer, and Yarmouth on 
the east coast. With the recent construction of the Dore and 
Chinley line—which provides a new means of communica- 
tion between Sheffield, Manchester and Liverpool—the 
Midland system has acquired another branch which bids 
fair to prove a source both of convenience to the travelling 
public and of profit, richly deserved, by an enterprising 
company. 

We now come to the headquarters of the Midland 
Railway Company, located at Derby. These were erected 
in the year 1844, and it may be of interest, as illustrating 
the growth of the system, if we briefly compare the place 
in that year with the present works. In 1844 the loco- 
motive and carriage works combined 
covered 8} acres of ground, on which 
stood 23 acres of buildings. At present 
the locomotive works alone cover an 
area of ground of 80 acres, on which 





by George Stephenson from Leeds to 
Derby vid Masborough, Chesterfield and 
Ambergate — sprung into existence. 
Still another of Stephenson's lines- 

the Birmingham and Derby—already 
gonstructed, was connected with the 
London and Birmingham system, above 
referred to, at Hampton Junction, and 
the keen competition for the London 
traflic which resulted from the forma- 
tion of so many roads eventually 
resulted in the merging of the whole 
into one common interest. This 
occurred in 1844, when the Midland 
Counties, the North Midland and the 
Birmingham and Derby systems, afford- 
ing altogether 1814 miles of road, 
consolidated, forming part of what is 
now known as the Midland Railway. 

The extensions of the system which 
afterwards succeeded were numerous. 
The first acquisition under the new 
régime Was & narrow gaugeline between 
Birmingham and -Gloucester, this being 
quickly followed by another road, called 
the Bristol and Gloucester Railway— 
a broad gauge line, in which the prime 
mover was Brunel. This section was 
afterwards altered to the existing gauge, 
and thereby afforded a direct main 
route from the North and Midlands to 
the West of England. A very short 
period afterwards saw the opening of 
yet another branch from Trent, through 
the Erewash Valley, to Pye Bridge and 
Pinxton, and thence, some time after- 
wards, to Clay Cross, where it joined 
the original mainline. The connection of 
Leicester and Peterborough, vii Syston 
and Stamford, took place in 1848; 
and then the Midland acquired the 
Leicester and Swannington system, and 
extended it to Burton-on-Trent. A 
stretch of road from Ambergate to 
Rowsley was then acquired, and a 
branch line extending from Notting- 
ham, by way of Newark, to Lincoln, 
was constructed. Worcester was the 
next important centre connected up, 
and in the same year the Midland 
trains claimed joint occupation of 
New-street Station, Birmingham. This 
was in 1850, and the succeeding year 
saw the annexing of the Leeds and 
Bradford Railway. The company was 
thus enabled to negotiate for the lease 
of a line between Lancaster and 
Morecambe, hitherto called the Little 
North - Western. The Lancaster and 
Carlisle route to the North was joined 
at Ingleton—an arrangement which resulted in the intro- 
duction of a Bill before Parliament by the Midland and 
Furness companies for the construction of a joint line 
from Wennington Junction to Carnforth. At the latter 
place, by means of a junction with the Furness Railway, 
another through route was provided for Midland trains 
to the popular Lake District resorts—Grange-over-Sands, 
Ulverston, and Lakeside—and Barrow-in-Furness and 
Whitehaven. By this time the Midland Company either 
owned or had running powers over about 520 miles of | 
well-laid roads. 

One of the earliest trunk roads opened out was that 
through Matlock and the magnificent Peak District, | 
whereby access was gained to Manchester, Blackburn, 
Stockport, Warrington, Southport and Liverpool. The 
next important addition took place in 1858, when the 
line southward from Leicester, through Market Har- 
borough, Kettering, Wellingborough and Bedford, to 
Hitchin on the Great Northern system, was completed. 
This departure was the means of providing another 
London terminus, for the Midland trains had hitherto 
relied on the connection with the London and North- 
Western at Rugby, the tolls paid to which company | 
amounted to no less than £193,000 in one year. The 
demands on the company still continued to grow £0 | 
tapidly that powers were obtained to construct an inde- | 








stand 20 acres of buildings, while the 
carriage works, covering 24 acres, stand 
upon a ground area of 86 acres, giving 
a total ground area of 166 acres, and 
a covered area of 44 acres. The plan on 
page 582 shows clearly the manner in 
which this large area has been utilised. 

The locomotive department, which 
forms the subject proper of this article, 
it may be scarcely necessary to state, 
is presided over by Mr. Samuel W. 
Johnson, M. Inst. C.E., M.I.M.E., and 
finds employment, all over the system, 
for 13,823 men. The number of hands 
actually employed in the locomotive 
department at Derby in June last was 
4346, of whom 257 may be classified as 
foremen, clerks and draughtsmen. 
This staff earns an average weekly wage 
of £5272, and is responsible for the 
efficient working of 2400 locomotives 
and 23 stationary engines of an aggre- 
gate horse power of 2400. Although 
the company does not build all its own 
locomotives, the shops at Derby turn 
out on an average 40 new engines 
annually, while 120 are provided with 
new boilers, and about 800 undergo 
repairs in the same period. 

Speaking generally, the works are 
admirably arranged and maintained, the 
lighting and ventilation being particu- 
larly good. The buildings are lofty, 
and operations are conducted almost 
exclusively upon the ground floor. All 
the water required in the works is 
drawn from the river Derwent by 
powerful pumping engines, and under- 
goes a softening and purifying process 
before being used in the boilers. We 
shall have occasion to refer to this 
process hereafter. The artificial light 
required in the shops and offices is pro- 
vided by the company’s own gasworks, 
which originally belonged to the town 
of Derby. The output of these works 
last year amounted to 122,208,000 cubic 
feet of gas. There is also an oil-gas 
works, shown in the plan, for supply- 
ing the illuminant for the railway 
carriages; but as this does not come 
strictly within the province of this arti- 
cle, only passing reference is necessary. 

It is not our intention to describe the 
whole routine of such an extensive 
establishment; indeed, the space at 
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the Bristol and Exeter line—purchased later by the Great 
Western Co.—travellers on the Midland Railway were 
enabled, by changing trains, to reach Taunton, Exeter, 
Torquay, Plymouth, and other neighbouring towns. A 
branch line—afterwards a main line—was also constructed 
in 1869 from Mangotsfield to Bath, and preceded by only 
a short period of time the joint purchase by the Midland 
and London and South-Western companies of the 
Somerset and Dorset Railway, whereby connections could 
be made at Templecombe Junction with the South- 


| Western expresses to all parts of the West of England. 


The completion of the Swinton and Knottingley line, 
some fifteen miles in length, conjointly with the Great 
Eastern Company in 1879, formed a link between two 
great traffic corporations, and provided a through trunk 
line from SBerwick-on-Tweed, Newcastle-upon-Tyne, 


| Durham, Darlington and York, across the Midland 


counties vid Sheffield, Derby, Burton-on-Trent, Birming- 
ham, to the places on the extreme south and west of the 
system. 

Space will allow of only a passing reference to other 
roads which are associated with the subject of this 
article. By arrangement made with the Great Western 
Company, and by leases of the united systems known 
as the Hereford, Hay and Brecon, the Brecon and Neath 
and the Swansea Vale, a route was established from 





our disposal would be totally inadequate. 
Rather we have considered it advisable 
to take the different departments in a 
systematic order; that is to say, to follow 
as nearly as possible the materials in their passage from the 
crude to the finished products—viz., locomotive engines— 
taking note of appliances and systems which call for 
special comment. We may therefore dispose briefly of 
several portions, such as the mess-rooms, where not only 
the material, but also the spiritual requirements—if de- 
sired—of the workmen are supplied during meal hours. 


TABLE A,— Showing the Magnitude of the Midland Railway System. 


ee ae ... £95,032,250 
Revenue per annum ... ; 9,121,756 
Expenditure ... mas ae §,011,413 
Train mileage per annum .. 40,628,405 
Engine mileage ... ... ... 55,290,560 
Coal consumed (tons)... ... ...  .. 1,056,793 
Number of personsemployed ... .. ... 52,000 
‘i ocomotive Engines ... .. 2,420 

me ES aco eau | eve. An 4,672 

a LOS ae ee 115,796 

re WR 5 a 4,406 
Horses... rape ane 4,430 


Passengers carried annually Gen achat ed | 
Minerals and goods carried annually (tons) 31,341,019 


The employés have also the use, for the small subscrip- 
tion of one penny per week, of a really handsome build- 
ing, of which many a City Corporation might be proud— 
the Midland Railway Literary Institute. This structure 
embraces a theatre, library, reading-rooms, refectory, 
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Fig. 1—PRINCIPAL SMITHS’ SHOP 
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as it resists the penetrating qualities of the acids contained 
in the lubricants. For pistons and other parts requiring 
a very tough material a special mixture of cold blast iron 
is used. 

The pattern shop contains little out of the ordinary. 
It measures 180ft. by 42ft., and finds employment for 
about fifty hands. The work carried on here relates 
chiefly to repairs and alterations, but we were shown the 
patterns and core boxes for the twin cylinders, 19}in. 
diameter and 26in. stroke, with piston valves placed 
below, which have recently been constructed for a new 
type of express passenger engine which the Midland 
Company has now placed on its lines. These 
cylinders involve the use of about twenty core-boxes. 
The wood-working machinery employed in the pattern 





ExoweeR” oe : \ 


bolts, The carrying spring from which the buckle has to 
be removed is placed through the forked lever until the 
latter comes in contact with the buckle, and the other 
| extremity of the spring is held firmly between wedges by 
| means of the square-threaded bolts. Pressure is then 
admitted to the operating cylinder, forcing out the ram 
and exerting a direct pull on the end of the lever which 
causes the buckle to slide off. When the operation is 
complete the ram is returned to its normal position 
by a balance weight. There are also two hydraulic 
spring testing machines, a shearing and punching 
machine, and a spring nibbing and slotting machine, 
None of these, however, call for special remark. In con- 
nection with one large spring-heating furnace there are 
ten spring makers’ tables, and a small coke furnace is 





Fig. 3-HYDRAULIC PRESS FOR REMOVING SPRING BUCKLES 


shop includes, besides planing and boring machines and 
lathes, a general joiner made by Messrs. Worssam, and a 
circular saw bench, the patent of Messrs. Richards and 
Atkinson, of Manchester. This bench has two blades, 
either of which can be used by the movement of a lever. 
One has finely-set teeth for operating across the grain, 


while the other has coarser teeth, and is intended for | 
“ripping” or cutting with the grain. The table is fitted | 


up with fences for bevelling and cross cutting at an angle. 
The accompanying sketch, Fig. 4, will illustrate the 
means for bringing the saws into operation :— 











Fig. 4—DETAILS 


OF SAW BENCH 


A frame p is pivotally mounted on a shaft c in the main 
frame of the machine below the table, and carries at 
either end a spindle c, to which are secured the saw 
blades ss. These spindles also carry the belt pulleys a, 
either of which can be driven from a counter shaft below by | 
the belt 8. The frame can be rotated to change the saws | 
according to the nature of the work being done by means | 
of a worm wheel and worm E ¥ fixed outside the machine | 
frame, and convenient for the operator to reach, without | 
the necessity of touching the driving belt. 

THE SMITHS’ SHOPS, 

The smiths’ shops—Fig. 1, page 583—of which there 
are two, find employment for about 250 men, and contain | 
seventy-one fires, seven steam hammers, and the usual | 
tools. Power for operating the hammers and driving the 
blowing engines is supplied by four locomotive boilers, 
two of which are heated by the waste gases from two | 
scrap furnaces. An interesting tool used in this depart- 
ment is a hydraulic machine for removing spring buckles. 
This machine is shown in Fig. 3 of our illustrations, and 


was constructed by Messrs. Craven Brothers of Man.- | 
| entire length of the 


chester. Water is supplied at a pressure of 700 lb. per 
square inch, and the actuating ram is 6in. diameter, so 
that a force of about sixteen tons can be brought to bear 
upon the buckle. In plan the bed of the machine 
resembles a right-angled triangle, along one side of the 
right angle being the hydraulic cylinder and along the 
other a powerful forked lever, one end of which is pivoted, 
and the other is connected by a coupling rod with the 
ram of the cylinder. On the bed of the machine, and at 
about the centre of the triangle, there are two projecting 
lugs, through which are screwed two square-threaded 





- | ment of these exten- 


| ing 
| drilling machines; 24 
P. 


| work ; 


| tube braziers. Over- 
|head there are four 


; employed for heating the spring plates before being 
| operated upon in the nibbing and slotting machine. 
| Apart from the new work turned out of this department, 
| we are informed that on an average 400 engine and 
tender springs are repaired weekly. The scrap iron, 
stampings, «c., collected in the works for use again for 
wrought work, such as coupling rods, crossheads, Xc., 
are cut up while cold into pieces of a size suitable for 
making piles by means of a pair of very powerful steam 
shears, after which they are placed in revolving cylinders 
to be cleaned before Leing put in the farnace and heated 
into blooms. From 
the furnace these 
blooms are conducted 
to the heavy steam 
hammer, where the 
| process of forming the 
| rough forgings is com- 
| pleted. We noticed 
| some excellent forging 
work going on in this 
| department, both in 
| iron and steel. 


| 
THE BOILER SHOPS. 
| Possibly no depart- 





| sive works calls for 
| more detailed descrip- 
tion than the well- 
|equipped buildings 
| devoted to the con- 
| struction of boilers 
jand tender tanks. 
These are arranged in 
| seven parallel bays, 
| 45ft. wide, measuring 
| about 270ft. in length, 
| and are light and lofty. 
There are employed in 
| this department nearly 
'500 men and boys, 
| classified as follows :— 
21 machinists, work- 

on planing and 


laters; 17 smiths, 
chiefly on angle iron 
114 _ riveters, 
including fire-box re- 
pairers; 71 holders up; 
13 tubers, who devote 
their time almost ex- 
clusively to removing 
tubes; 62 strikers, 
embracing men used 
for cutting up old 
boilers ; four store and 
time-keepers; 10 boiler 
washers and steam 
raisers, 56 labourers, 
four crane men, 70 
rivet boys, and 14 


travelling 
which traverse 


cranes, 
the 


bays. Power for driv- 
ing the machinery in 
this huge department 
is supplied by a ver- 
tical wall engine, con- 
structed at Derby, which derives steam from a battery 
of seven locomotive-type boilers, shown in one of the illus- 
trations, Fig. 11. The arrangement of these boilersis worthy 
of attention. At the smoke-box end they rest upon 
foundations in the usual way, but at the fire-box end 





| they are all suspended over a long pit, which 
| whole length of the battery, by nF from an pect 
| girder, supported on pillars shown. This arrangement 
| was devised to facilitate the inspection and repair of th 
| fire-boxes. The boilers give steam at 1001b. pressure ‘ 
| Square inch. ee 
| We will now proceed to describe the most interestin 
| appliances employed in this department. The first that 
| we notice is a set of four gas-fired plate furnaces, con 
| structed by the company from designs of Mr. Dawson of 
| Gloucester, and only recently completed. The hydraulic 
| press shown in the _ illustration—Fig. 22—ig op. 
structed upon Tweddell’s system, and is intended for 
| flanging heavy plates, fire-box shell fronts, and backs 
This is an exceedingly handy type of machine to operate, 
and must be the means of saving an immense amount of 
labour. Briefly, the construction and operation are ag 
follows :—Supported on four legs shown is a table, from 
which is suspended one of the ie. The other die or 
block is ape ona lower table, the operating mechanism 
for which is below the ground in a pit, and consists of 
four hydraulic cylinders, while a fifth and larger hydraulic 
cylinder is placed in the centre of these. The rams of 
the four cylinders operate to raise the table carrying the 
lower block, while the ram of the central and larger 
cylinder protrudes through the table when raised and 
forces the block up into the die, giving to the plate the 
desired shape. It should be stated that the plates so 
treated are of steel, and are first heated in the furnaces 
above mentioned. When the plate has remained between 
the block and die for a very brief space of time, by a 
simple lever arrangement the hydraulic pressure is 
released and the lower table falls to its normal position, 
| The blocks and dies are of solid cast iron, and are made 
in the foundry. 
The rolling mills include four of the horizontal type for 
| bending plates, and one vertical rolling mill—Fig. 12, 
| page 587—used chiefly for giving the desired contour to 
| the fire-box shell after having the manhole cut out and 
| rivet holes drilled. There are seventeen smiths’ fires, and 
| amongst the machine tools, too numerous to mention 
| individually, there are few to which special reference 
| need be made. Out of a number of multiple drilling 
machines we may select one of no recent date, made by 
| Messrs. Maclea and Marsh, Leeds. This finds continual 
| employment drilling two tube plates simultaneously to 
template. Although there is only one bed or table, there 
are two movable headstocks, each of which carries two 
drill carriages, so that four holes can be drilled at once 
by only one attendant, and without the plates having first 





Fig. 5—-HYDRAULIC RIVETER AND CRANE 


to undergo the process of having their holes marked out. 
Another useful too], by Craven Brothers, near by, is 
drilling four holes simultaneously in foundation rings, 
while a further tool, made by Messrs. Kendal and Gent, is 
engsged in drilling at one time three rivet holes ina 






3 
Bs.) 
Bi 


x 
E 
+s 
E 
£ 
a 
a 
























































EMBER Toe a 


ita ava eget 


SSI, PISS 











Dec. 13, 1895. 





THE ENGINEER. 


585 








boiler shell. This machine may be seen in Fig. 28 of our | 
illustrations. ‘The plates forming the boiler barrel are | 
temporarily bolted together and secured by chucks | 
between two vertical face plates. The drills are carried | 
in headstocks, capable of moving horizontally in slides on 
the frame of the machine, and motion is transmitted to 
them in the usual manner. When once the drills are set 
the required distance apart the attendant after drilling 
one set of holes, has merely to move the barrel through a 
ortion of a revolution equal to the pitch of the rivet 
oles, which can be done with the expenditure of very 
little exertion by ineans of a worm and worm wheel, and 
the plates are ready for the performance to be repeated. 
It should be stated that this machine was originally 
“constructed with an ingenious, graduated device to enable 
the operator to move the barrel round a distance equal to 
the pitch of holes after each operation, thereby avoiding 
the marking out of the holes in the plates beforehand, 
but this did not work out satisfactorily in practice, and 
the old system of setting out was again resorted to. With 
the present arrangement, however, one man can drill the 
holes in the ring seams of two boilers per week. It may 
here be stated that in accordance with the now recognised 
practice, all rivet holes in boiler work are drilled. The 
ring seams are all single riveted lap joints, and the longi- 
tudinal seams, with the exception of that in the middle 
plate, are made good by double-riveted butt straps. The 
middle plate on which the dome is situated has a welded 
joint. An extremely useful tool is a milling machine 
shown in Fig. 23. This 
tool can either be used for 
ordinary milling—at the 





fin. thick. The rivets for this are Low Moor beat rivet 
iron. 


THE WHEEL AND AXLE SHOPS, 


These comprise four parallel bays, each 270ft. long by 
45ft. wide, employing about 140 hands, who examine and 
repair thirty pairs of wheels per day and put on and 
finish about 350 tyres each month. The bays are provided 
with overhead travelling and “ walking ’’ cranes, one of 
the former being operated by compressed air. In this 
case the motive fluid is supplied by a set of pumps, from 
which it is conducted by means of flexible tubing to the 
motor on the carriage. The tubing is carried over a 
grooved drum, around which it is paid out with the 
travel of the crane. The other overhead and walking 
cranes are rope driven. The tools include fifty-eight 
lathes, nine slotting, planing and cutting machines, 
nineteen drilling machines, four boring mills, and two 
hydraulic presses. Power for driving all these heavy 
tools is derived from a vertical engine having a 
pair of cylinders each 16in. diameter by 24in. 
stroke. The engine shaft carries a large cogged fly- 
wheel, which gears with a mortice wheel on the shop 
shafting. This arrangement works very sweetly, and a 
speed of 50 revolutions per minute of the fiy-wheel pro- 
duces 100 revolutions on the shafting. There are several | 
machines in this department which are wortby of special | 
notice. Most prominent among these are eleven appli- | 





| ances employed in drilling and tapping the wheel rims | the machine still running at the latter speed. 


The arrangement will be seen in the accompanying part 
section of a wheel—Fig. 7—a jin. stud being placed 
between each pair of spokes. A general view of one of 
the machines is given in Fig. 25—page 590. Without 
endeavouring to give a complete description of these 
tools, which would be a difficult task without a set of 
detail drawings, we hope to be able to give our readers a 
general outline of their modus operandi. A pair of 
wheels secured upon their axles, and having their tires 
shrunk on, are brought to the machine, one wheel being 
treated at a time. There are two heads to each machine 
bolted to a common bed-plate. One of these heads 
carries the fast and loose pulleys, reversing gear, 
clutches, &c., and the other headstock carries a protrud- 
ing arm, in which revolves the shaft for driving the tools. 
This headstock can be raised to the desired height by 
hand to allow the protruding arm to be run out by means 
of a rack and pinion until the tool is brought into posi- 
tion for drilling or tapping, and it is fed down by means 
of a train of gearing and toothed rack. The driving gear 
is so arranged that different speeds can be obtained for 
the various operations, while by the reversing arrange- 
ment the tool can be rotated in either direction, according 
as it may be required to feed or withdraw the tool. To 
drill the hole—the first operation—the highest speed is 
er 3d and when this is completed, and the drill 
withdrawn, the slower speed is put on for tapping, which | 
is done at twice, and finally the stud is inserted, i 
C) 
machine requires nice 
handling in order to 
prevent breakage of the 





time of our visit being 
engaged in truing up the 
edges of a bridge plate 
—or can be adapted for 
cutting out oval forms, 
such a8 man and fire 
holes. This is effected by 
giving to the table carry- 
ing the plate a recipro- 
cating motion while the 
tool rotates. Another 
useful machine is that 
made by Messrs. Camp- 
bells and Hunter, Leeds, 
for drilling the holes in 
fire-boxes and _ throat 
plates. The operation of 
this will be understood 
from the accompanying 
illustration—Fig. 6. 

In the boiler-mounting 
shop the boilers when 
completed are tested 
under hydraulic and 
steam pressures before 
being turned out. The 
hydraulic test is 220 lb. 
per square inch, and the 
steam test 160 lb., which 
is the usual working pres- 
sure. The facing up of 
the boiler front for the 
reception of the numerous 
fittings, is effected by a 
machine resembling 
somewhat the fixed head- 
stock of a lathe, which is 
secured to a wall. This 
headstock carries a 
spindle driven from the 
overhead shafting, and 
on it is provided a 
sliding tool holder. The 
boiler in this instance 
has to be brought to the 
tool. A better, or at 
least a more expeditious 
arrangement would beto 
bring the tool to the 
boiler, somewhat in the 
manner of the portable 
drills and riveters em- 
ployed, power being de- 
rived from the main 
shafting by means of rope gearing or flexible ehaft- 
ing of the Stow pattern. 

Hydraulic riveting is almost exclusively resorted to, and | 
the power required is supplied by a pair of direct-acting | 
horizontal pomeing engines using steam derived from 
a locomotive boiler fitted with Holden’s oil-firing | 
apparatus. The pressure of water is intensified to 
1400 lb. per square inch’ by means of an accumulator. 
The hydraulic riveting plant comprises one stationary | 
machine and three portable appliances. The first men- 
tioned—a view of which is given in Fig. 5, page 584—is | 
provided with a powerful hydraulic jib crane. This can be 
swung round into position, and the work can be moved | 
along it or raised and lowered with the utmost nicety by | 
means of an hydraulic cylinder operated from below by | 
the attendant. Three men and a boy can complete the | 
riveting of two boiler shells a week on this machine, and | 
the work turned out is of a quality that would satisfy the | 
most fastidious supporter of the old fashioned and tardy | 
hand riveting. 
_ We had almost omitted to mention the interesting | 
job of *orming the steam domes for the boilers. These | 
are of fin. steel plates. The plate being cut to the | 
correct size, and having its butting edges scarfed, is | 
rolled to a diameter of 28in., and then welded. The 
upper part is next shaped and flanged while hot upon a 
large die or block, after which the bottom flange is simi- 
larly formed to fit the boiler shell. The boiler shell 
Plates are of steel, }in. thick, the fire-box shell being the 
same thickness, while the tube plates are in. thick. The 
Inside fire-box is of copper, 3in. thick, with tube-plate 











Fig. 6—FIRE-BOX AND THROAT PLATE DRILLING MACHINE 


and tires, and afterwards inserting the studs. | 
operation of these tools is exceedingly interesting, and | 
we do not remember to have seen anything of the sort at 
once s0 effective and expeditious, while involving the ex- 
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Fig. 7--SECTION OF WHEEL RIM AND TIRE 


penditure of so little labour. It should here be stated, 


| all the material used may be kept. 





for the benefit of our readers, that the Midland Company 
secures the tires to the rims in no half-hearted manner. 


taps; but we are in- 
formed the attendant 
soon acauires the desired 
skill of manipulation. It 
should be stated that for 
the tapping operation 
and inserting the studs 
the feed is applied by 
hand. When the one 
hole is completed and the 
stud inserted the head 
carrying the protruding 
arm returns to its normal 
position before being with- 
drawn, to allow the loco- 
motive wheel to be turned 
round for the operation 
to be repeated between 
the next pair of spokes. 
The large multiple drill- 
ing machine shown in 
Fig. 29—page 591—is 
employed chiefly in drill- 
ing the connecting rod 
journals of the crank shaft 
for the reception of 2sin. 
pins, a precautionary 
measure adopted to hold 
the axle together in case 
the journals become 
fractured, an occurrence 
by no means uncommon. 
These pins are 13in. long, 
the heads being counter- 
sunk, and the other ends 
screwed with a V thread 
and dished out. The 
dishing out is for the 
purpose of providing a 
projecting ring round the 
edge for riveting over 
when the pin is screwed 
home, making a the- 
roughly secure job. The 
machine has four drill 
spindles, each operated 
separately from wall 
gearing above, as shown, 
and stands about 18ft. 
high. At the time that 
the photograph of the 
machine was taken two 
of the drill spindles 
were engaged in drill- 





The | ing holes through worn-out tires, so as to facilitate 


their removal. While on the subject of crank axles, 
it may be opportune to mention that these are cf 
steel, and weigh in the rough about 28 cwt., the crank 
being cut out of the solid, and a block from each is sent 
to the test office, in order that a record of the quality of 
The tests that the 
steel is required to withstand will be found in our 
description of the test office elsewhere. 

For forcing on and removing locomotive wheels from 
their axles two powerful hydraulic presses are provided. 
The largest of these machines—Fig. 13, page 587—is 
capable of exerting a pressure of 470 tons. Each machine 
is operated by its own set of three-throw pumps, driven 
from the shop shafting above. The general construction 
of these presses is briefly as follows. Two massive verti- 
cal cast iron columns, standing about 10ft. high from the 
floor, and having between them a pit, are connected at 
their upper ends by two horizontal circular stay rods, on 
which the carriage for supporting the axle and wheels 
travels. At the lower end of one pillar is cast a hydraulic 
cylinder with a 10in. ram, operated from the pumps above 
mentioned. To drive a wheel on to a shaft the two are 
brought into position, one end of the shaft ab itting against 
the vertical column, while by opening a valve from the 
pumps pressure is put upon the ram, which forces the 
wheel home. To remove a wheel the converse of this 
operation is performed, the wheel being secured to the 
hydraulic column by suitable means, while the hydraulic 
ram forces out the axle. Although these are the principal 
uses to which the presses are put, they are also employed 
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in testing axles and tires and breaking up condemned 
articles. While on this branch of the subject we 
may briefly notice the process of shrinking the 
tires on the wheels, which may not be familiar to 
some of our readers, A pair of wheels fixed on their 
axle, and complete with the exception of the tire, is sus- 
pended from an overhead crane, the axle being vertical. 
Below the wheels is a ‘‘ bosh ” or circular iron trough let 
into the floor, into which the hot tire taken from an 
adjacent furnace is placed. The wheels are then lowered 
until the bottom one drops into the tire, which now 
undergoes a process of cooling by water, causing it to 
shrink and so secure itself on the wheel rim, ready for the 
drilling and tapping operation above described. The 
process is then repeated on the other wheel of the pair. 
For boring out the tires to the required size, some 
interesting boring mills are used. A diagrammatic plan 
of one of these tools is shown in Fig. 14. The tire 7 is 








Fig. 144-—DIAGRAMMATIC PLAN OF WHEEL BORING MILL 


secured upon a horizontal face-plate u by means of achuck, 
the three cramps of which slide in radial grooves, and 
secure the tire simultaneously. Above this face-plate, and 
supported by vertical columns fixed to the bed of the mill, 
are three radial heads x y z, on which slide the tool 
holders. The face-plate or table is driven at a slow speed, 
and simultaneously three cuts are made by the tools 
for facing, boring, and forming the lip. The feed 
of the tools being automatic, when once these are set 
the operations are conducted with little supervision—in 
fact, one man can attend two machines. In this shop 
our attention was called to some interesting tests made 
upon locomotive axles which were called in at about the 
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Fig. 15—LCADED PISTON FOR TESTING GAUGES 


time of the Penistone railway disaster. One of these 
axles, made of wrought iron—taken off engine No. 821 
—had been in use eighteen years, having run 663,807 
miles, and was bent round until the ends touched with- 
out flaw of any kind. Another axle, made of Monk- 
bridge iron, and originally employed on engine No. 560, 
had been running for twenty-three years with a total 
mileage of 587,977. This was similarly tested, with 
equally good results, showing that in these cases the 
material had not in any way deteriorated during its long 


TESTING OFFICE, 


In the admirably arranged testing office shown on 
page 594 there are two machines, one of which, made by 
Messrs. Whitworth, and operated by hydraulic pressure 
derived from a set of three-throw pumps and an accumu- 
lator, is constructed for making tensile, compression, and 
bending tests up to 50 tons. In connection with this 
machine is provided an interesting device, designed and 
constructed at Derby, whereby the accuracy of the pres- 
sure gauge can be verified. Fig. 15 herewith represents 
an elevation, partly in section, of this appliance. It con- 
sists chiefly of a vertical wrought iron stand pipe, in the 
top of which is screwed a steel seating for a valve 
or piston; this valve has a boss on the top, which is 


—_—_—_—— 
Ss 


The other machine in this department is i 
torsional tests, and is the patented Sowantion at air t 
M. Deeley, a gentleman in the employ of the Midland 
Railway Company. The illustrations—Figs, 17, 18, and 
19, will assist materially in obtaining an idea of its con 
struction and operation. The bar or test piece A is held 
securely in the machine centres by its square ends, The 
centre B, through which the stress is transmitted is 
supported by thin steel plates C, fixed to the corners of 
a triangular frame D, bolted to the bed plate of the 
machine. This centre forms the boss of a lever E, the 
other extremity of which rests upon a flexible rod carried 
by a helical spring of known strength. The hollow pillar 
F, in which the spring is secured, also carries a gauge G, 





nicely turned to a semi-spherical shape, and is loaded to 
the desired extent by means of a bonnet carrying 





which indicates the pressure put upon the sprin 
torsional stress is put on ie pan nig The. a 
mechanism consists of 
two pairs of small steel 
rollers, suitably suppor. 
ted, clasping which ig a 
frame connected to the 
lever below by a flexible 
rod, so that the vertical 
movement of the said 
lever causes the rollers 
to rotate, thereby moving 
the index finger which ig 
attached to the spindle 
of one of them. Even 
when sustaining the maxi- 
mum load, the angular 
displacement of the lever 
is so slight that the 
flexible bands by which it 
is suspended are not in. 
juriously strained, and 
form an almost friction. 
less support. The other 
end of the test piece is 
carried in a hollow shaft 
H, which is caused to 
rotate by means of a 
worm and worm wheel 
J, K, and a train of 
toothed gearing, driven 
by a rope and pulley, 
while a handle is pro- 
vided on one wheel of the 
train, so that the machine 
can be operated by hand. 
The extension of the test 
piece is allowed for by 
means of a three-armed 
lever and links connect- 
ing the hollow shaft with 








a number of concentric weights. The stem of the valve | 
has an area of O'lin., and is loaded to the extent of | 
224'lb. exactly, by means of nine discs, each 22°4 Ib., the 
bottom disc, collar and gear being a similar weight in the 
aggregate, so that a pressure in the pipe equivalent to one | 
ton per square inch will place the valve in equilibrium. | 


| 
























Fig. 18—PLAN 


It should be pointed out that the valve is such a nice fit 
that a film of oil cannot pass between its stem and the 
seating, even under the above pressure, and when in use 
vertical friction is obviated by causing the bonnet carrying 
the weights to revolve with the semi-spherical bearing. The 

ressure readings cn the gauge can therefore be verified 
“ this instrument from 2 cwt. up to one ton per square 
inch by altering the number of weights. To prevent the 
valve being blown out of its seating, a stop is provided as 





life. 


Fig. 16—PORT MILLING MACHINE 


the worm wheel K. We 
are enabled to give some 
of the leading tests which 
materials used at Derby are required to stand. These 
are tabulated below :— 





Tons pereq. yp, as - 
Material. in “"Tengile, Plovg Bending. 
Steel—crank axles... 30-32 ... 30 per cent. ... 1}in, equare bar, to 
in 2in, bend through angle 
of 120 deg. without 
fracture, 
Steel—straight axles 35-37 ... 30 per cent. ... 
in 2in. 
Steel—cast ... ... 30 ... 20 percent. ... 1}in. square bar, to 
in 2in, bend to 55 deg. 
without fracture, 
Steel—crucible ... 45 ... 20 per cent, 
2in, 
Steel boiler platee... 23-28 ... 20 to 25 per 
cent, in 8in. 
Copper rods, bars 15 ... 60 per cent, 
and — in 2in. 
Copper plates — 14 _ ... 35 per cent, 
fire-box o 2in, 


THE MACHINE AND FITTING SHOP. 


Fig. 2 on page 583 represents a view of the interior 
of this large shop, which comprises six bays, each measur- 


Fig. 19—DETAILS OF TORSION TESTING MACHINE 


ing 450ft. long. This shop, together with the erecting, 
paint, and machine shops, forms part of a building 
450ft. square, which is one of the more recent additions 
to the works. It is lofty and well lighted. The four 
hundred and odd machine tools contained in this depart- 
ment are driven by two pairs of vertical wall engines, of 
type described earlier in this article. Each bay is pro- 
vided with two walking cranes, driven by rope gear- 
ing from the main shafting. In the foreground on the 





shown. 


left-hand side of the illustration are seen the fitters’ 
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benches, in front of which, arranged on trestles, the 
rocesses of marking out and fitting up the frame 
Piates of engines and tenders are in operation. In 
the centre of the illustration an excellent view of one 
of the walking cranes 18 to be had. On the right-hand 
side, and in the foreground of the illustration, a large | 
multiple drilling machine stands, which is employed almost 
exclusively in drilling frame plates two at a time, while 
slotting machines, } 
of these plates simulianeously. In this machine shop 
there are over 400 machines for all purposes. Our readers | 
will be well aware of the general kinds of tools to be found | 
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round its edges the machine is set for the next port, and ing and coupling rods, before being transferred to the 
soon. Owing to the very hard nature of the iron em- | adjacent erectingshop. This shop is also provided with 
ployed in the cylinder castings, the cutter is made to | two walking cranes, and a portable hydraulic riveter with 
rotate very slowly, actually making only about thirty turns | its own pumps and accumulator, but otherwise calls for 


| the port edges. 
not seen, are at work shaping out seven | a comparatively slow speed, the machine must be con- | illustration on page 586 being a very fine shop, 450ft. long, 


er minute, and the teeth of the cutter are arranged ob- 
iquely instead of vertically, so as to allow the cuttings to | 
free themselves more easily, and so prevent the burring of 
Although the milling cutter is driven at 


sidered economical in labour, as it does not require 
a man’s sole attention, the attendant dividing his 
time between this and a planing machine. Six cylinder 


no special remark. 


THE ERECTING SHOPS, 
There are two of these, the principal one shown in the 


comprising three 50ft. bays, each with three pits, and is 
capable of accommodating altogether about 108 engines. 
Two rope-driven travelling cranes, capable of carrying a 


in shops of this description, and we shall therefore only | boring machines are kept in constant work with only a weight of 25 tons individually, are provided for each bay. 


—_——— 








refer at length to one or twospacial machines. Itshould, 
however, be stated that, as is to be expected in a works of 
such long standing as those at Derby, there are a great 
many old-fashioned tools doing work of which their 
original designers never could have conceived them 
capable. Some credit for this must be given to an enter- 
prising management, and more particularly to the chief 
of the department, who, by means of numerous ingenious 
devices, has probably saved such machines in several in- 
stances from the scrap-heap. Credit must also be given 
for a well arranged and stocked gauge and template 
stores, where the hand can be put at once upon the 
desired article. All the gauges, template dies, and stocks 
are made and hardened in this shop, while there is also 





Fig. 20—SIX WHEELS COUPLED TANK ENGINE 


single attendant. These tools, besides boring, also face 
up the cylinders, and the whole process is done in two 
operations, the first comprising three cuts and the second 
one finishing cut. 

Three interesting emery grinding tools are employed 
for imparting a finish to the insides of holes and 
slots of case-hardened steel motion gear. These are 
shown in Fig. 27 of our illustration on page 591. For 
cleaning out circular holes the emery wheel is driven 
by rope gearing at a peripheral speed of 38000ft. 
a minute, and by an ingenious arrangement of mecha- 
nism on the spindle, rotates excentrically with the 
axis of the hole being operated on. To allow of this the 
wheel has, of course, to be correspondingly smaller in 








| These cranes traverse longitudinally at a speed of 5Oft. 


per minute, and transversely at about 16ft. in a similar 
period, while two speeds for lifting and lowering are 


| arranged, the highest being at the rate of 9ft., and the 
| lowest 6ft. per minute. The driving rope, lin. diameter, 


runs at a speed of 2000ft. per minute. The number of 
hands at work in this shop at the time of our visit was 
409. The total output for 1894 was 850 engines, com- 
prising forty new engines and eighty “rebuilds,” the 
remainder being under heavy or ordinary repairs. A 
system of piecework is in vogue in this department. 
Usually a gang of four men and two lads work together 
on each engine, the leading hand contracting to complete 
his job for a fixed amount, that is, as regards labour only. 





Fig. 2I-FOUR WHEELS COUPLED BOGIE PASSENGER TANK ENGINE 


provided testing apparatus for steam, automatic vacuum , 
| is automatic, while the headstock can be moved laterally 


Returning to the machine tools, possibly the most in- | by means of gearing. For finishing the slotted links an 


and Westinghouse brakes, having its own special boiler. 


teresting in the shop is a milling machine, designed and 


constructed at Derby—shown in Fig. 16, page 588—for | is shown. é 
cutting out to the required size the portholes of the | reciprocate through an are of a circle corresponding to 
engine cylinders. This is a movable appliance which | the radius of the link by means of suitable gearing driven 


can be bolted to the cylinder casting, and is driven | 


from the shop shafting by rope gear. ‘The main 
frame of the machine is provided with a horizontal 
transverse slide, upon which can be moved, auto- 
matically or by hand, the headstock shown. The 
headstock carries a protruding arm, through which 
runs a horizontal shaft, carrying at one end the rope 
pulley and at the other bevel gearing, by means of which 
the milling cutter is caused to rotate. The method of 
finishing out the ports is practically a copying process, 
the template and guide screw which control the move- 
ment of the arm being secured upon an entablature above 
the arm, as shown. When one port is milled out all 





diameterthan the hole. The feed of the spindle vertically | 


arrangement shown in the foreground of the illustration 
The table carrying the link is caused to 


from the shop shafting overhead, the correct radius 
being obtained by means of a rod with a movable 
pivot which can be adjusted along a slide bar bolted 
to the frame of the machine, while the emery wheel is 
rotating at a high speed. These machines are the manu- 
facture of Messrs. Beyer, Peacock, of Gorton, in Man- 
chester, the eminent locomotive building firm. In 
addition to the locomotive work all the stationary engines 
and hydraulic pumps are made in this department, which 
employs about 550 hands. 

Running parallel with the machine is the fitting shop, 
in which some 190 men are employed on detail work such 
as motion fittings, cylinders, pistons, axle-boxes, connect- 





While the work is in progress, the hands receive a fixed 
weekly wage, and this is supplemented when the engine 
is finished by the division of the balance, if any. 

engines having been on the road a certain period, varying, 
we are informed, between three and five years, and not 
requiring heavy repairs, are brought into this shop and 
tested under steam with a view to finding out defective 
tubes and joints. The method of procedure in erecting a 
locomotive must, of necessity, be generally the same in 
all shops, but for the benefit of such of our readers as 
have not had an opportunity of following the complete 
process, we may briefly describe it. The frames, which are 
of steel, one inch thick, after having been machined, 
are fitted with their hornblocks before entering this 
department. When brought into the erecting shop, the 
motion brackets, angle irons, &c., for carrying the plat- 
form and boiler, are bolted or riveted on before the frames 
are placed in position to receive the cylinders, which are 
squared with the driving hornblocks, and then fastened 
in position. The next process is to set and rivet the 
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steel motion bracket plate previous to the fastening of | 
brackets and angle irons for the reception of the boiler. | 
The latter being placed, the slide bars, motion bracket | 
and reversing shaft are then adjusted, the running board | 
riveted down, and splashers fitted and riveted. In the 
case of a bogie engine, the centre pin casting, which 
is of steel, is then secured in its place between the 
frames and under the cylinders, after which the 
engine is ready to receive its wheels. The bogie 
frames are fitted in the fitting shop in like 
manner to the engine frames, and are then transferred to | 
the erectors, who fit the slide brackets for the bogie cast- 
ing in position. The steel centre casting is next fitted to 
the slides, and the frames are then ready to receive the 
wheels, which have previously had their axle-boxes, &c., 
supplied and secured. After this the carrying springs | 
and Timmis springs are placed in position, the whole of 
the wheels put under the frame, and the slide valves set. 
It may be pointed out that the Timmis is a helical spring 
employed horizontally on either side of the bogie centre- 
pin to take up the lateral play of the bogie. Similar 
springs, placed vertically, are now employed under the | 
driving axles of express engines in place of the | 





| colour, which gives the standard Midland tint. 
| being lined or picked out with black and yellow, and 


latter of which a constant temperature of about 70 deg. 
is maintained in the winter months, this shop is inde- 
pendent of extraneous aid from other departments. In 
addition to an average annual turn-out of 650 completely 
newly-painted locomotives and a large number of engines 
which receive only partial treatment, a large amount of 
work is done of a general nature. When a new engine 
comes into this shop all rust and scale is thoroughly 
cleaned off, prior to its receiving two coats of lead- 
coloured paint. After this, all defective surfaces are 
stopped or filled up with a mixture of gold size and dry 
white lead before being thoroughly rubbed down with 
pumice-stone and water to obtain a perfectly smooth 
surface. The engine then receives four coats of purple 
brown or chocolate colour, and finally one coating of a 
mixture of paints of crimson lake and purple — 

ter 


having had the brake work, platforms, &c., painted black, 
five coats of varnish are applied. The engine is then 
allowed to dry for from four to six days previous to being 
removed. 


THE RUNNING SHEDS. 
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could thus be taken. For instance, an engine ig brought 
on the machine and the weights on the different steel. 
yards adjusted until a perfect balance is effected. An 
attendant then proceeds with a hammer, and by tapping 
the pins of the carrying springs of the engine, to ys 
them to a normal state, causes a final redistribution 
of the weights, which is at once shown on the yards 
rendering a further adjustment necessary. 7 
Most of the water used in the works at Derby is obtained 
by the company’s own pumping engines from the river 
Derwent, and undergoes a softening and purifying pro. 
cess in a plant capable of treating 30,000 ty per hour, 
This apparatus is the combined patent of Messrs. Arch. 
butt and Deeley, but is made by Messrs. Mather and 
Platt, and has been at work since 1892 with successful 
results. As we had occasion to give some particu. 
lars of the process in a recent number of THE ENarnerp, 
in connection with some experiments made on plant 
erected near Manchester, it will be unnecessary to give 
more than a general description of the apparatus em. 
loyed at these works. It may be stated that the water, 
efore treatment, is very bad, as the following table of 
its analysis will show :— 








usual carrying springs, it having been found that they ; Grains pergall, 
are much more sensitive than the former. The arrange-| There are four running sheds at Derby, the largest and Calciem carbonate... + O74) e Pr yn ee 
ment of these springs will be seen on the illustra- | most modern of which is shown in our illustrations on oe saa aoe sisi) eon ent oer 10 = 7°78 graine, EE 
. : . agp : 2 agnesium carbonate ... 2°45 Containing F 
tion of the engine No. 2199, given on our four-page | page 586. This shed contains two turn-tables, round each Magnesium sulphate ee 35 MgO = 1°62 grains, : 
supplement. The injectors, valves, steam brake cylinder, | of which radiate twenty-four pits, two of these being pro- Sodium sulphate ... 3°41 
brake hangers and blocks being supplied, the engine now | vided with sheer legs. The other sheds are smaller, and Sodium chloride ;. See 
receives & coat of paint, known as ‘ priming,” before | contain only one turn-table each. The number of drivers Silica... . . 0°34 
being sent for trial under steam, and finally to the paint | registered in this department at Derby alone is 167, and 25°74 
shop. We noticed that in the building up of the frames | about a similar number of firemen are found continual : a 
of bogie engines, in order t> allow of the lateral play | employment. If additional drivers are required, as fre- Cileulated hardness... ... 17°9 dez. a 
at the leading end, each frame is built up cf two plates, | quently happens, these are drawn from the firemen, some | After treatment by the Archbutt and Deeley process, the F 
put together with a lap joint, about 2ft. Sin. long, just | of whom have passed examinations qualifying them for’ hardness is reduced to about 4 deg. The reagents : 
employed for Derwent water consist of “ 
‘ lime and sodium carbonate, with about 9 
+ oz. of alumino-ferric per 1000 gallons of 
water. The water to be treated is intro. 2 
duced into a large tank, into which * 
are afterwards admitted the chemicals in § 
the form of a boiling solution, the whole Pe 
being thoroughly mixed by means of a Es 
steam jet arrangement called a “ trajec- 3 
tor.” The proper admixture of the 4 
chemical solution and the hard water only 3 
requires a few minutes, and the trajector 
is put out of action. Subsequently, to 
expedite the clarification process and 
Swett: cause the precipitate to fall rapidly, jets 
of air are blown into the water from 
below by means of a number of perforated 
pipes and a steam jet, so as to stir up the 
accumulated mud. After the blower has 
been in operation for about fifteen 
minutes the steam is shut off and the 
water allowed to rest for another thirty 
Fereeeere minutes, when the precipitate will have 
settled and the water can be drawn off. 
Although rendered soft and clear enough 
for most practical purposes by the above 
B §©process, it has been found that a soft, 
m| sticky deposit formed in the feed valves, 
\ ——— = injectors and pipes, which was quite as 
i= i : == Say | Objectionable as the formation of scale in 
—=— = “= the boilers by the water in its original 
Fig. 30—-SMALL YARD ENGINE condition. To prevent this the water, in 
f being drawn off, is carbonated by causing 
behind the motion plate, and secured by eighteen 1!in.}) the duties, while their places, again, are filled by cleaners | fuel gas from a coke stove to mix with it by an ingenious 
bolts. The plates are lin. thick, and the ends for the | who have qualified for firing duties. The engines are | device. This addition to the apparatus has the effect 
lap joint are planed from iin. to nothing; this keeps the | cleaned every trip, and a staff of fitters is employed in | of rendering permanently soluble the trace of hardening 
joint to its fall strength and gives 12in. more space | inspecting them at similar periods. When the boilers | matter retained by the water. 
between the frames for the cylinders. Another feature | require washing out—a process which they undergo LOCOMOTIVES 
in the construction of the frames, the importance of | at certain various intervals—they have their fires : : = : 
which will be obvious, is the rounding off of the edges of | withdrawn, and are first allowed to stand for about _ The locomovives built by the Midland Railway are of 
the plate in the recess for receiving the driving wheel | couple of hours, so as to prevent the liability of | Six standard types, as follows:—(1) Express passenger 
axle-box, where the chief stress due to the jarring caused | damaging the joints by unequal expansion and contrac- | engines, with a single pair of driving wheels and bogie in 
by uneven roads is felt. The smaller erecting shop | tion. About three hours is allowed for the raising of | front. (2) Express passenger engine, with four wheels 
employs about 100 men, and has eleven pits capable of | steam before the engine leaves the shed, and, starting | coupled and bogie. (3) Four wheels coupled bogie 
holding altogether fourteen engines. It is chiefly occupied | with a cold boiler, this involves the consumption of 4 cwt. | passenger tank — (4) Six wheels coupled goods 
in repairs and rebuilds. of coal. Of course, with engines in regular work, the | tender engines. (5) Six wheels coupled goods tank 
boilers are only allowed to become really cold when being | engines. (6) Four wheels coupled small goods engines. 
TENDER SHOPS. washed out. When booking off duty, each driver enters | _ By the courtesy of Mr. Johnson we are enabled to give 
These shops strike one somewhat disappointingly after | on a sheet the quantity of coal, oil and cotton waste he | illustrationsof one of eachtype of engine. The four wheels 
the excellent buildings devoted to the boilers, machine | was supplied with, and the mileage made during his trip. coupled bogie passenger engine, fully illustrated in 
and erecting shops. Altogether they find work for ninety- | He is also supposed to report any repairs required to his | Our supplement, is representative of the engines which 
five men, and provide space sufficient for the erection of | engine, together with any unusual circumstance which undertake the heaviest passenger work on the main line, 
ream ie — Each shop is provided with a rope- | may have happened on his journey. As will be on Full particulars will be found in the following table :— 
driven overhead travelling crane of 20 tons capacity, and | imagined, it is no easy task to divide equally the hours o' . Engi ae 
there is sufficient head room to lift a tender pe ih it | labour of engine drivers and firemen, whose journeys ee Oe “Bhan bo DOine tote ois Mibu meal 
above its fellows. One of the most noteworthy jobs which | are of such different lengths, and a system in which Baller Ft. In. 
we witnessed in this department was the alteration of the | a hard-and-fast line can be drawn giving a fixed number Telescopic, mean diameter outside ... ... 4 2 
situation of carrying springs. These used formerly to | of hours per diem to each, has yet to be discovered. It Langth of barrel... .. 0 ov 10 4 
be placed within the frames, where they were very inac- | rests with the foreman of the running department, there- Fire-box casing, outside ... a 
cessible. In all new tenders and “rebuilds” these | fore, to divide out the work in as equitable a manner as BB es Seana Gos 
° . : , A ; P g surface — Sq. ft. 
springs are now situated outside the frames. From the | possible. Connected with the running department is a Tabes 240, 13 n. outsidediameter ... ... 1106 
tender shops we enter the lagging shop, so called because | coal stage for supplying the fuel to the engines. On at ae Gs Lee 
all the clothing for the boilers is provided here. The | page 594 we are enabled to give a view of this stage, — 
cutting out of steel plates for the construction of the | which, it will be seen, is divided longitudinally by a wall, | ec 2 
weather cabs is also done in this shop, like cutting up so | and has a line of rails on each side. Two lines of rails, Grate area ... Beil oss; abe se ses0 eet : 
much paper with a pair of scissors. It is done with | with ‘blind’ ends. pass through it at an incline of 1 in Wheels— ye In, E: 
great rapidity upon a pair of circular shears by a couple | 25, and up this incline two trains of coal trucks are run Bogie, Sp er Rear. Lot er aa a 
of men. The shears are driven by power, and the plates | and braked, so that they can be run down by gravity as Trailing, oe ee 3 
are previously marked out to the desired shape. The | required. The coal is taken from them by hand, and Tractive NIOWOE 50 sce, nce aes see, ssn GEE 4 
boilers of Midland locomotives are lagged with silicate | placed in small hand trucks on the platforms 11ft. 6in. Weights,—Engine— Tons cwt. gr. 4 
cotton, otherwise known as “ slag wool,” which is incom- | above the rail level, and from these platforms the coal is ORD se as. oie seks nies caer on pe : 4 
bustible. This is laid on the boiler to the extent of | tipped from the hand trucks into the tender below. As aa - a 9 3 
several hundredweights, and is kept in place with zinc | each truck of the coal train is emptied, it is allowed to = ies eee - 
sheeting. The whole is then covered with smooth steel | run down the incline, and a fresh one brought in. idaho See te ee eo a 
plates and hoops. Tender— bs 
GENERAL. Total weight in woiking order, includiag E 
THE PAINTING SHOP, | In the yard, near the offices, a multiple platform 3250 gals, of water and 5tonsofcoal ... 37 0 0 _ 
The last, but by no means the least, important as | weighing machine is provided for ascertaining the weight Total weight of engine and tender... 81 5 2 q 


regards size, is the painting shop, which comprises two | 
bays 45ft. wide and 450ft. long, and will hold about fifty 


on each of the wheels on a locomotive. This is done 
simultaneously by running the engine on to a divided 


The other express passenger engine, No. 1868, shown on 


page 596, has a single pair of 7ft. 6in. driving wheels, and 


engines of different types. Provided with its own paint | platform, each division of which has its own machine. r lcale in ieech, 38 aan senaialy eeeetcamal tthe 


mills and steam boiler for the heating apparatus, by the | We were struck by the nicety with which the weights 
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i f Mr. Johnson, for the express service between 
deséon, Nottingham and Leeds, booked at 53} miles an 
hour, and drawing from nine to thirteen coaches ; the 
average coal consumption of these engines forseveral years 
has been between 2010. and 23 lb. of coal per mile. Full 
particulars of this engine are appended. The four wheels 
Express Passenger Single Engine, Culinders 18hin, by 26in. 

‘ stroke, 





iler— Ft. In 
aga HE mean diameter outside 4 2 
Length of barrel... ... ws 10 4 
Fire-box casing, outside... 6 6 
Working pressure ... ... 160 lb, 
Heating surface— : Sq. ft. 
Tubes 240, 18in, outside diameter 1106 
Fire-box eae aon eae eae 117 
Total 1223 
Grate area... 19°6 €q. ft. 
Wheels— Fc, In. 
Bogie, diameter pass 3 6 
Deen IER en oes ee ces, ee aan 0, @ 
Trailing, diameter ... 4 4 
Tractive power... .. 11,864 Ib, 
Weights.—Eagine— Tons cat. qr. 
Bogie 2... ose see ose 14101 
Driving ed 17 10 O 
Trailiog ti w 2 
Tv tal 43 13 3 
Tender— 
Total weight in working order, including 
3259 gals. of water and 5 tons of coal 37 0 0 





Total weight of engine and tender ... &0 13 3 


coupled bogie passenger tank engines, of which No. 1832 
on page 589 is an example, carry 1270 gallons of water and 
twenty hundredweights of coal. They are employed for 
working ‘‘shuttle’” trains on branch lines where the 
runs are short and frequent. Similar engines to these, 
fitted with apparatus for condensing exhaust steam in 
tunnels, are used for working some of the Midland trains 
on the Metropolitan line. 

Four Wheels Coupled Bogie Passenger Tant Engine, Culinders 

18in. by 24in. stroke. 











Boilers— Ft. Ta, 
Telescopic, mean diameter outside 4 2 
eg a meremmrrene | ia 
Fire-box casing, outside ... ~ so ae 
Working pressure 150 lb, 

Heating surface— Sq. ft. 
Taubes 244, 1gin. diameter, outeide 1141 
yy parr peels age 110 

Total 1251 
Grate area ... 16°1 aq, ft. 

Wheele— Fé, Io, 
Leading, diameter ... 5 3h 
Driving, diameter ... 5 3 
Bogie, diameter 3 0 
Tractive power ... 13,470 lb. 

Weights— Tons cwt. gr. 
Leading 5 5 
Driving 16 16 2 
Bogie ... 21 40 


Total weight in working order, incladirg : 
1270 gals. of water and 40 cwt. of coal... 53 6 1 


Engine No, 2094—illustrated on page 596—having six 
wheels coupled, and a tender capable of holding 3250 
gallons of water and five tons of coal, is for express 
goods traffic. The cylinders are 18in. diameter, with a 
stroke of 26in., and wheels 5ft. 2}in. diameter. 


Six Wheels Coupled Goods Engines, Cylinders 18in. by 26in. stroke, 


Boiler— Fc, Ia. 
Telescopic, mean diameter outside 4 2 
Langth of barrel... ... ... ... 10 6 
Fire-box casing, outside ... 5 11 


Working pressure... .. ... .. .. ... 1501b, 








Heating surface— Sy. ft. 
Tabes 244, gin, diameter out-ide 1141 
Fire-box ben! (aad inde“ oeee 110 

Total 1251 
Grate area ... 17°5 sq. ft. 

Wheels— Ft. In, 
LGR OMMIOUER (oe ts ees ee SD 
ee ee ers 
‘railing, diameter ... 5 2 
Tractive power... ... 14,826 Ib. 

Weights,—Engine— Tons cwt. q*. 
Leading ... ... 12 15 0 
Driving 14 18 2 
Trailing m. 6 @ 

Total 38 15 2 

Tender— 

Total weight in workiog order, inc!uding 
3250 gals. of water and 5 tons of coal 37 0 0 
Total weight of engine and tender... 75 15 2 


; The six wheels coupled tank engines, of which No. 1126 
is an example, have 17in. cylinders, 24in. stroke, and 
wheels 54}in. diameter; the wheel base being 15ft. 


Six Wheels Coupled Goods Tank Engine, Cylinders 17in. by 
24in, stroke, 

Boiler— Ft. Ta. 
Telescopic, mean diameter outside 4 2 
LSM ose es. hae sees, ssw sts 
Fire-box casing, outside... ... ... ... .. 5 0 











Working pressure 1401b 
Heating surface— Sq. ft. 
Tabes 213, 1fin. diameter cutsido .. ... 1024 
PEM ae a5 Sh ie ses. aes. loses 91 
Total 1115 
Grat> area ... 14°5 sq, fi 
ee ee 4ft. 6hin. 
Tractive power ... ... 15,244 Ib, 
Weights— Tons cwt. qr, 
Leading ee 
Driving 16 20 
Trailing 14 10 1 
Total weight in working order, includirg 
800 gals. of water and 20 cwt. cf coal 44 8 1 


These engines are used chiefly for shunting purposes, but 





are also employed in working goods and mineral traffic over 


branch lines with exceptionally steep gradients. No. 13822 
engine has 18in. cylinders, 20in. stroke, and wheels 
3ft. 9}in. diameter. Having only a short wheel base, this 
type of engine is useful in yards where sharp curves are 
met with. 

All Midland trains are fitted with a combined auto- 
matic steam and vacuum brake; the steam brake being 
fitted on the engines and tenders, and automatic vacuum 
brake on the trains. As we may have occasion to refer 
to this combined brake at some length in a future impres- 
sion, the following brief description will suffice for the 
present. The large ejector, with its steam valve and stop 
back valves, is fitted on the smoke-box end of the boiler 
barrel, the steam valve being operated by arod from a lever 
in the cab. The small ejector and blower is fitted in the 
cab, and maintains a constant vacuum in the brake 
cylinders on the train—and in the train pipe except when 
the brakes are i spin the other valve fitted in the 
cab is a combined arrangement, called the driver’s disc 
valve, by means of which the steam brake on the engine 
and the vacuum brakes on the train are simultaneously 
applied. This is a remarkably ingenious and sensitive 
appliance, comprising two distinct valves, one for admit- 
ting air to the train pipe for applying the vacuum brakes, 
and the other for admitting steam to the steam brake 
cylinder. A single movement of the handle, shown from 
right to left, is the only operation required of the driver 
apply the brakes, and the reverse movement to release 

em. 
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Fig. 3I-SECTION OF PISTON ROD PACKING 


The Midland Company has for some time used only 
metallic packings for the piston and valve rods. Figs. 
31 and 32, herewith, represent sectional views of this 
packing applied to both purposes. In Fig. 31 of these 
illustrations, the rings P, P are of white metal, made in 
halves ; the seating rings D, E, F, G, are of brass, also 
made in halves; while the parts A, B, and C, are made 
of solid brass. A helical spring S of flat steel held in 
compression serves to make a steam-tight joint. This 
packing, which is made by the United Kingdom Packing 
Company, has given very satisfactory results. 
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Fig. 32—SECTION OF VALVE ROD PACKING 


In addition to the types of engines above referred to, 
the Midland Company has now in course of construc- 
tion several express single passenger engines with 
193in. cylinders, having a stroke of 26in., and 7ft. Yin. 
wheels. A notable feature about these engines is the 
provision of piston valves placed below the cylinders, a 
departure which Mr. Johnson made some time since 
with a view to obviate the accumulation of condensed 
water in the cylinders. The working of these locomotives 
will be awaited with some considerable interest. 


We ought not to omit to mention that the whole of 
the excellent photographs from which our illustrations 
have been made were taken for us in the company’s 
photographic department. 


Our notice would be incomplete without a few words 
concerning the master mind ruling the whole. On page 
581 we give a portrait of Mr. Johnson, from a photograph 
by Mr. W. W. Winter, of Derby. 

Mr. Samuel Waite Johnson, M. Inst. C.E., vice-president 
of the Institution of Mechanical Engineers, chief locomo- 
tive engineer of the Midland Railway Company, was born 
at Bramley, near Leeds, and received his education at the 
Leeds Grammar School. He commenced his career as a 
pupil under the late Mr. James Fenton, at the large 
engineering works of Messrs. E. B. Wilson and Company, 
Railway Foundry, Leeds, where the manufacture of loco- 
motives, stationary engines, and general engineering work 


was carried on. 


He afterwards was engaged as manager 


of workshops for repairing engines at Peterborough 
on the Great Northern Railway, under Mr. Archibald 
Sturrock, and from there became works manager 
of the locomotive carriage and wagon works of the 
Manchester, Sheffield, and Lincolnshire Railway Company, 
under the late Mr. Charles Sacré, for five years. 
From thence he obtained his first appointment as chief 
locomotive engineer of the Edinburgh and Glasgow Rail- 
way, and remained in that position after the absorption 
of that line by the North British Railway Company as 
locomotive superintendent of the Western Division for 
two years, until 1866, when he received the appointment 
of chief locomotive and carriage and wagon superin- 
tendent of the Great Eastern Railway, which he held for 
seven years, and during this time he first intro- 
duced express four-wheels coupled bogie passenger 
tender engines. In 1873 he was appointed to his 
present position on the Midland Railway, being also loco- 
motive engineer to the Somerset and Dorset Joint and 
Midland and Great Northern Joint Railways. He has 
had an extensive and varied experience in designing, 
manufacturing, and maintaining all kinds of railway 
rolling stock, probably more varied than that of any 
engineer holding a similar position in this country. Mr. 
Johnson has successfully introduced the various types of 
engines now in use on the Midland Railway. His four- 
wheeled coupled express bogie engine Beatrice took the 
gold medal at the Saltaire Exhibition in 1887; and his 
single driving-wheeled engine No, 1853, with bogie in 
front, was accorded the Grand Prix at the Paris Exhi- 
bition in 1889. The latest type of four-wheeled coupled 
express bogie passenger engine we illustrate in our present 
number. 

In conclusion we have to express our appreciation of 
the extreme courtesy manifested by Mr. Johnson and 
every member of his staff, a courtesy indeed which never 
tired or flagged, notwithstanding our exacting demands 
for information. 








FIRING TRIAL OF ELSWICK CRUISER 
BUENOS AIRES. 

WE give herewith the details of the firing trial recently 
carried out on board the Buenos Aires, built at Elswick, for 
the Argentine Government. The scope of gun-fire and its 
ease of execution is of special importance in this class of 
vessel where the power of attack has been so greatly 
developed. Vessels have been constructed in which the 
batteries are so crowded that the fire of one gun interferes 
with another; in fact, cases have arisen where warning with 
a bugle has been thought desirable, to ensure the men of one 
gun’s crew being uninjured by the firing of another. It is 
important to observe then that quick fire enables guns to 
deliver the great volume of fire—noticed in our issue of 
November 29th—without crowding, and it may be noticed 
that the guns have a remarkable scope in direction, including 
horizontal fire fore and aft along the keel, and also they have 
great elevation and depression.* The programme was carried 
out without any hitch or incident to report. 


Programme of Firing Trials of Buenos Aires, Friday, 29th 





Vovember, 1895, 











tea Gun, | Elevation. | Training. Remarks. 
1 ‘Bio. aft t Max. dep. Port bow 
2 - - Horizontal Line of keel 
3 - Max. elev. Starboard bow 
4 6in. No. 5 A a j | 
5 4°Tin. No. 4 pe pa eer 
6 ’ No. 3 ” ” : 
7 a ’ No. 2 ” ” 
8 E | 6ia. No.1 9 ” J 
9 £ . Nod Acrizontal | Starboard beam 
lu °°) 4°Tin. No. 4 ” | ” 
11 |Z] » Nos ’ ” 
12 2 » __ No. 2 ” ” 
13 6in. No. 1 , ” 
14 » No.5 Max. dep. (3tarboard quarter 
5 4°Tin. 4 ” ” | 
16 99 0. 3 ” ” 4 
17 | ” No 2 . Broadtide 
18 \6ir. Now 1 | ” ” | 
19 8in. fore 9 ae 
20 a | Max, elev. Port quarter | 
21 éin, No. 5 is 7 | 
22 4°Tin. No. 4 2» pei é 
93 » No.3| = = Broadside 
24 » _No?| ” ” | 
25 6in. No.1 | " ” 
23 | » No 5 | Horizontal Port beam 
27 «|£) 4°7in. No 4 “ a 
3% |€) » Nos “4 me 
29 ” No. 2 ” ” 
80 6in. No.1 | ” ” 
31 » No.5 | Max. dep. Port bow 
82 4°7in. No. 4 - <7 
33 oo Nak oa es 
34 » No 2 ” ” 
35 6iv. No. 1 99 ” 
26 $n foret Horizontal line of keel 
37 _ _- _ 
33 _- 








2-pr. guns, three rounds per gun as convenient. Max. elevation, Max. 
dep., and horizontal. 








* The maximum elevation for the Sin., 6in., and 4°7in. guns are 


respectively 15°, 18°, and 20°, and the maximum depressions »°, 7°, and 
7° respectively. 


t The a oe actually fired two rounds fore and aft on the day 


of trial. 
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BAILWAY MATTERS. 


Survey operations for the proposed railway line from 
Gya to Shaikpura have already commenced under the supervision 
of Mr. Addis, executive engineer. 

Tux Secretary of State has finally sanctioned the 
eoustruction of the Mandalay-Kunlon Railway. The Saugor- 
Katni line has also been sanctioned as an additicn to the Indian 
Midland system. 

An Imperial Edict has been issued ordering the 
construction of a double line of railway, seventy-two miles in 
Jength, between Peking and Tientsin. The cost of the under- 
taking is estimated at 3,000,000 taels, 

PenpinG the introduction of any other system of inter- 
tommunication in trains on the South Indian Railway, which the 
Board of Directors may suggest, the Indian Engineer says the 
agent has for the present request d the | tive superintendent 
to provide a cord communication along the carriages in the mail 
trains running between Madras and Taticorin, 


Sanction has been accorded to the little branch line 
of railway from Najibabad to the foot of the hills on which lies the 
(Goorkha cantonment of Lansdowne. Besides affording the advan- 

es of communication across a country in which there are no 

metalled roads, the line will cheapen stone bailast for the Oude 
and Robilkhund Railway, making a big saving in an estimate for 
ballasting the upper portion of the system, 
» Tue Godavery Valley railway scheme in the Nizam’s 
Aominions is intended to open up the rich districts in the Godavery 
Valley to Bombay on the one hand and to Hyderabad on the 
other. It will be carried out by a London syndicate, and if the 
expectations that have been formed regarding it are well founded, 
says /ndian Engineering, it will make only a small addition, if any, 
to the already heavy expenditure of the Nizam’s Government in 
interest upon its railway property, 

Tue Baldwin Locomotive Works have a contract for 
g forty | tives for Ruseian railways. All the engines 
are to be Vauclain compounds, twenty being for passenger service 
and the other twenty for goods service. This contract is from the 
Rossian Government, and the lccomotives are to be made at once, 
The goods locomotives included in the order are to be consoli- 
dation engines, weighing in working order about sixty tons each, 
and are to be built after the standard construction of the Baldwin 
Works, The passenger locomotives are ten-wheel engines, weigh- 
ing about sixty tons each. They will have six-wheel tenders. 


A Butt in Parliament this year which excites consider- 
able interest is that which seeks to incorporate a new company, to 
be called the London and South Wales Railway Company, whose 
business is to be the construction of railways from the Barry Rail- 
way at Cardiff to the Metropolitan Railway at Great Missenden 
and the Midland Railway at Hendon, with connecting lines with 
railways of the Manchester, Sheffield, and Lincolnshire, Taff Vale, 
Brecon, and Merthyr Tydvil Junction, Great Western, Midland, 
and Midland and South-Western Junction Railway Companies, and 
with the railways of the Bute Docks Company and Lord Tredegar’s 
Park Mile railway. 


Tue first regular trip of the new postal cars recently 
introduced on the Third-avenue line, New York, was made in 
October. The trip was made with three cars, each drawn by a 
gtipcar. Theee make half-bourly trips from 5a.m, until 8 20 p.m. 
between the General Post-cffice—at Broadway—and Amsterdam- 
avenue, about twelve miles. Thirteen branch offices are served 
by these cars. The cars are 22ft. long. The interior of each car, 
which at night is lighted by Pintsch gas, is fitted up with distri- 
bating pigeon-holes, assorting tables and racks for mail pouches, 
The outsides of the cars are painted white with gilt trimmings. 
A second street railroad mail route was established in Philadelphia 
on O.tober Ist, 

Tue safety of railway bridges affects an enormous 
proportion cf the travelling public, which is now a large part of 
the whole population, A correspondent has been calling attention 
to some bridges, near East Croydon, made with girders of small 
re overa roadway. There may be something in his warning, 
though perhaps not much amies with the bridge, There is, how- 
ever, a big bridge over the Thames, between Ludgate-hill and 
Blackfriars, which the London, Chatham, and Dover Company 
ought to have examined. The company has been patching this 
bridge of late, but a light bridge thirty years ago is questionable 
as toits strength when its ties have to be ives and riveted 
now, and it is far from certain that this bridge is as safe as it 
might be made. 


Lorp Exeiy’s term of office in India is likely, the 
Pioneer says, to be remarkable for revival in railway enterprise, 
bis excellency taking a keen personal interest in the opening out 
of country now only served by roads. During 1896 there will be 
at least 3000 miles of new line under construction, the State and 
private capital provided for the work amounting to nine or ten 
crores, The Mandalay-Salween—which, our Burmah correspon- 
dent ig 2p is to be begun almost immediately—the Bengal- 
Assam, the Bezwada-Madras, the Indus Valley chord, the Rai 
Bareli-Benares, the Mari-Attock, the Mogaung-Myitkina may be 
mentioned among State projects ; while of those entrusted to com- 
panies we have the Bengal Nagpore extensions through Midnapore 
to Calcutta, the South Panjab line, and the East Indian projects, 
details of which have not yet been received. 


Te London, Chatham, and Dover Railway Company 
announce that, commencing on Sunday next, D»cember 8th, three 
new steamers, the Koningin Wilhelmina, the Koningin Regentes, 
end the Prins Hendrik, will be run in the night mail services, vid 
Qieenborough and Flushing, leaving Victoria at 8 30 p.m., and 
Holborn and St. Paul’s at 8.25 p.m. These veseels are powerfal 
paddle steamers, 338ft. in length, 8000-horse power. An average 
speed of 20 knots will reduce the age to about six hours, thus 
enabling extensive accelerations to be made, and passengers leaving 
Holborn at 8 25 p.m, will reach Amsterdam at 8.45 a.m. the next 
mornirg, and Berlin at 8.28 p.m., the latter being an acceleration 
of two hours, There will be a new connection to Dresden in 
27 hours, and to Vienna in 41 hours, Oa the homeward journey 
the arrival in London will be one hour earlier, which wili ensure 
— from the North of Europe being delivered before business 

3, 


Accorpine to a return just issued by the Board of 
Trade, the total number of personal accidents reported to the 
Board by the several railway companies during the nine months 
ended September 30th last amounted to 803 persons killed and 
5908 injured. In accidents to trains, rolling stock, permanent 
po &c., two passengers and nine railway eervants were killed, 
and 205 rs and 60 railway servants injured, as compared 
with one passenger killled and 202 injared, and three railway 
rervanta killed and 34 injured in the corresponding period of 1894. 
Of the 431 persons killed and 715 injured in accidents arising from 
causes other than accidents to trains, rolling stock, or permanent 
Th 59 of the killed and 513 of the injured were passengers. 

irty-three persons were killed and 19 injured at public level 
crossings. During the nine months 306 servants of companies or 
contrannaas were killed, and 1922 were injured in accidents caused 
de travelling of trains or the movement of vehicles used ex- 
clasively upon railways, in addition to those killed or injared in 
accidents to trains, rolling stock, or permanent way. The total 
number of persons killed on railways in the course of public traffic 
prea. and injured 2902, as compared with 810 and 2959 respec- 
beh Ayer 1894, Accidents which occurred on railway premises, 

ut in which the movement of vehicles used exclusively upon rail- 
3008 inne not concerned, resulted in 55 persons being killed aad 
injared, 
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NOTES AND MEMORANDA. 


Tue largest telegraph office in the world is in the 
General Post-office building, London, There are over 3000 
operators, 1000 of whom are women. ‘The batteries are supplied 
by 30,000 cells, 


In @ paper on the vapour pressures, specific volumes, 
and critical constants of normal hexane, recently read before the 
Chemical Society by G. L. Thomas and 8, Young, the authors give 
the critical temperature, pressure, and volume of a gram of 
synthetic normal hexane as 234°8 deg., 22,510 mm., and 4°268 c.c, 
respectively, The oil boils at 69°0 deg. under 760 mm., and has 
the specific gravity of 0°67696 at 0 deg. 


Tue Navy Department of the U.S. Bureau of Steam 
Engineering has, it is stated, given up its efforts to obtain satis- 
factory nickel steel for boilers of the Chicago. A enfficient amount 
of this material has been assembled at the New York Navy yard 
for the construction of one boiler, and the other will be made of 
ordinary boiler steel. The trouble with nickel steel is, according 
to the engineers, that smooth joints cannot be made, 


InscriPTIons on glass are best produced according to 
the American Manufacturer, with the materials and in the following 
manner :—36 g. of flaoride of natrium and 7 g. of sulphate of 
potash are dissolved in 500 cc. of water, and 14 g. of chloride of 
zine are dissolved in 500 cc. of muriatic acid. For use, both 
solutions are mixed in equal parts and the mixture is applied 
with a brush. After half an hour the letters are eaid to be etched 
plainly into the glass, 


AccorDinG to the Australian Mining Standard, Mr. 
J. Provis, of the School of Mines at Tapunda, in South Australia, 
has been making a number of experiments as to the results of an 
addition of sea weed to cyanide solution in the extraction of gold. 
His idea was based upon the fact that sea weed is known to 
contain bromine, chlorine, and iodine. The Engineering and 
Mining Journal says he claims to have in this way diminished the 
quantity cf cyanide used, and is now preparing a plan for the 
application of his discovery on a commercial scale, 


A PAMPBLET entitled ‘‘ Clouds and Weather,” written 
by Capt. D, Wileon-Barker, and illustrated from twenty-four photo- 
graphs of clouds taken by him, has just been published at the 
office of the Shipping World. The pamphlet has been prepared 
for navigators, and is intended to show the interdependence of 
clond and weather, so that “‘ they who go down to the sea in ships ” 
may know what relations between the two appear generally to hold 
good, and no doubt, after some years of observation, Captain 
Wilson-Barker’s readers will, like the old sailors, be something of 
weather prophets. 


A very curious and interesting fact in relation to 
diamonds is the occurrence of diamond carbon in meteoric stones 
and irons. Diamond was first discovered in a meteorite at Novo 
Ureii, Russia, some ten years ago, and in 1891 its presence was 
recognised in the meteorite found at Canon Diablo, Arizona. It 
was detected by Dr, A, E. Foote, described by Profs, Koenig and 
Huntington, analysed by Friedel, and, finally, its hardness tested 
by Dr. Huntington and Mr, G. F. Kuntz. As a conclusive test 
they subsequently polished two di ds with the powder taken 
from the meteorite in the Tiffany cutting exhibit at the Columbian 
Exposition, 

A PECULIAR effect on the water in Little Traverse Bay, 
in October, is recorded in Harbour Springs, Mich. The water 
went down fully 5ft., end left boats that were tied at the wharfs 
lying on the bottom of the lake. Scarcely a summer passes that 
one of these tidal waves does not occur. This is the second one 
this year. Usually the water comes back with such force that it 
carries row-boats and small craft high and dry; but in this case, 
though it receded farther than ever before, it came back slowly, 
and did not go much higher than the usual water level. Then it 
again receded, and the water now remains a foot or more lower 
than it was before, 


THE great navigator Cook first made his mark as a 
scientific observer in Newfoundland. From 1763 to 1767 he was 
engaged on the survey of the island. Alone amongst the naval 
officers of his day he advocated a liberal and enlightened colonial 
policy. In his letters and reports he dwells upon the great 
industrial resources of N ae ns se and specially mentions the 
coal which he discovered in his exploration. At the time he was 
treated as a visionary and a wild enthusiast, but after a lapse of 
nearly a century and a-half all Cook’s views are proved to be 
correct. The coal for which he was derided is now being worked, 
and in a few weeks some car-loads will be sent over the rails to 
St. John’s. The most important coal area close to the railway 
track at the head of Grand Lake has been thoroughly explored 
this summer by Mr. Howley, and several workable seams of 
have been discovered over a limit of fifty square miles. Its 
economic value has now been definitely ascertained. The coal- 
field has been leased by the Government to Mr. R. G. Reid, and 
work will be commenced on it at once. 


Ir glass be heated to the melting point of aluminium, 
the adhesion of the metal is very marked, according to Mr. C. 
Margot. It is ible to spread the aluminium over the surface 
of the glass with an iron spatula. It is suggested that this pro- 
perty may be utilised for cementing together the parts of glass 
apparatus used in laboratories. Magnesium also adheres much 
more readily when heated, but the facility with which it is 
oxidised renders it less suitable for the purpose, and the same may 
be said of cadmium. Zinc, at moderately high temperatures, 

similar properties, Ordinary plumbers’ solder, alloyed 
with a small percentage of magnesium, can be spread upon hot 
glass like sealing wax ; but unfortunately these alloys are speedily 
attacked by the moisture of the atmosphere. Tin alloyed with 
10 per cent. of aluminium spreads easily, and is more stable, but 
requires a higher temperature for its use; and an alloy of tin 
with from 2 to 5 per cent. of zinc was found to work well. It is 
advisable not to raise the temperature too high, otherwise oxida- 
tion becomes energetic. An ordinary soldering iron may be used, 
but an aluminium bit is preferable. No flux is required, but the 
glass must be perfectly clean. 


ExpeRIMENTs by Professor Tetmajer, of Zurich, to 
ascertain the efficiency of heat tests for determining the sound- 
ness of cements, have, it is said, the value of being comparable 
with the action of the same cements tested under normal condi- 
tions, A cake of each cement tested by heat was also placed in 
cool water and in moist air for a period of three years, for the pur- 
pose of determining whether the slower action of disintegration 
under normal conditions would confirm the results obtained by 
the very rapid action induced by heat. Taken as a whole, 
Engineering News says Professor Tetmajer’s experiments cannot be 
called decisive, although they serve to establish heat tests on a 
firmer basis, and give much hope of establishing ultimately their 
reliability as a practical test for the soundness of cements. It is 
also interesting to note that the boiling water test is fully as effi- 
cient as the more severe kiln and flame tests. As we noted in the 
discussion of Mr. Spalding’s tests, the total dehydration of a 
cement briquette by baking or by heating it red hot seems 
illogical, considering the important part which moisture is sup- 

ed to play in the hardening of cement, even after the so-called 

nal setting. We are inclined to believe that a hot-water test— 
that is, with the temperature considerably below 212deg., or 
boiling—will be fully as efficient as ‘the boiling test. Mr. H. Le 
Chatelier seems to sum up the heat test pretty fairly when he 
says :—‘‘ No hydraulic lime or cement notoriously bad can escape 
the boiling test. It remains to prove that all cements unable to 
stand the test are really bad,” 








MISOELLANEA. 


Tue foremen of the New York Department of Street 
Cleaning have been mounted on bicycles to facilitate their inepec- 
tion of the streete. 


Or the private Bills of which notice has been given to 
Parliament this yéar, 62 have reference to railwsy schemes, egainst 
51 last year ; 114 to gas, water, and electric lighting enterpriser, 
the latter of which are aesuming increaged proportions every year ; 
whilst the remainder, numbering 82, have relation to what may be 
described as miscellaneous and private ventures, includirg 15 
schemes dealing with tramways. 


THE committee of awards of the World’s Columbian 
Exposition has reported that out of about 250,000 exhibits and 
65,422 exhibitors there were but 23,586 awards. It is claimed 
that this is a smaller per-centage of exhibits receiving awards than 
prevailed at any previous international exposition. With a nor- 
competitive system of awards the fear was originally expressed 
that there would be such an excess of awards as to cheapen 
their value ; but although the judges were left free to grant as 
many awards as they saw fit, the result has been the reverse of 
that expected. 


Weitinc on mill buildings and shafting in mille, a 
writer in the American Miller eays :—Remember that the sudden 
addition or removal of a heavy load from an upper floor may 
spring a line of shafting and give trouble. Some time after it is 
in good shape, a load of lumber on the floor above will be removed, 
allowing the floor to rise; sometimes the load will be put on 
afterwards. These things should be looked after, and if euch 
occurrences happen, the floor should be shoved up from below, or 
hung by strong iron rods from the roof or from a beam or trurs 
thrown across to bear its weight. 

Crr1zENs of the town of Windsor, in Ontario, Canada, 
have sunk a gas well about 1000ft. deep, from which a strong flow 
of gas was secured, and to-day the pressure is 400lb. to the 
square inch. The well was then over to the town, which 
now owns it entirely, the stockholders being paid back for the 
money they risked in the first place to put downa test well. In 
due course of time the town purchased the pipes as laid in the 
streets, and all other plant owned previously by the Ontario 
Natural Gas Company ; hid down also extra piping where needed, 
and is now ready to connect with the town well, and supply the 
citiz3ns direct, 

In a paper read recently before the American Society 
of Civil Engineers at New York City, Mr. T. C. Clarke, C.E , said 
that a 7000-ton ship could carry grain from Chicago to New 
York vi@ the Erie Canal, deepened to 25ft., for 3°23 cents a 
bushel; that with the Erie Canal deepened to ft. it would 
cost 4 cents a bushel, in steel barges, 90ft. long, steam towed. 
He also argued that a steel barge 171ft. wide, 2}ft. draught, 
and 180ft. long, could be towed from New York to Chicago and 
carry grain for 24 cents a bushel. Mr. Chauncey N. Dattcn 
replied, and, The Mcdern Muller says, claimed that by properly 
applying Mr. Clarke’s basis of cost, grain could be carried from 
Chicago to New York, vid the St. Lawrence and Lake Champlain 
route in a 7000-ton vessel for 43 cents per long ton, equal to 
1°15 cents a bushel. 


Tue recent disastrous boiler explosions in Denver, 
Colo., and in Detroit, Mich., have caused the authorities in both 
cities to adopt vigorous measures to diminish the liability to such 
disasters in future. In Denver an Act has been passed requiring all 
those in charge of boilers to be licensed. The licensing board is 
to consist of a stationary engineer, a boilermaker, and a 
machinist. A first-class licence entitles the holder to take charge 
of any boiler ; a eecond-class licence, boilers not over 150-horse 
power ; and a third-class licence, boilers not over 50-horse power. 
In Detroit the city officials are trying to frame an ordinance provid- 
ing for the inspection of all boilers within the city limits, A com- 
mittee of engineers has submitted a draught of an ordinance 
which provides that the chief inspector shall be an engineer of not 
less than ten years’ standing. Engineering News says some oppo- 
sition to this ordinance has been made by parties who hold that a 
boilermaker, and not an engineer, is the proper sort of man to 
look after boilers. 


Ir has always been supposed that petroleum exists in 
the Congo ; and, in fact, throughout the whole of the coast region 
there are small wells, yielding blackish or brownish viscous matter, 
with which the natives coat their canoes and the posts of their 
huts. Travellers who have studied the deposits in the province of 
Angola have concluded that this substance is bitumen, several 
wells of which have been pointed out in the lower Ogooue and the 
Ngounie. There is a spring on the borders of Lake Isanla, six 
hours from Neogo, on the left bank of the Ogooue, above Lamba- 
rene ; and an intermittent spring occurs in the region of Fernan 

Jez, The calorific value of the two samples obtained from this 
region are, according to tests made at the Paris School of Mines, 
very similar ; and an American contemporary says it is probable 
that a good mineral oil may be obtained by distilling these — 
carbons, taken from a sufficient depth to avoid the oxidising 
action cf the atmosphere. Boring will, however, alone reveal the 
value and importance of the product, 


Tue ram Katahdin will probably be accepted by the 
United States Government on the recommendation of Secretary cf 
the Navy Herbert. With the exception of some minor deficiencies, 
to be made good by the builders, she is reported as fulfilling all the 
contract conditions, except in speed and weight of machinery. The 
sum of 57,454 dols, will be deducted from the contract price for the 
lack of speed and excess of machinery weight, An excess weight 
of 41 tons in the machinery is due to changes ordered by the 
department ; the excess due to the work of the builders upon 
which the penalty is imposed is only about eight tons, The ccn- 
tract s was 17 knots; but the mean s actually obtained on 
the trial was only 16°11 knots. The Katahdin has now fitted upon 
her 775 tons of armour supplied by the United States Govern- 
ment at a cost of 423,562°08 dols., an average cost of 
546°53 dols, per ton; hence rejection of the vessel under the 
terms of the contract would involve a heavy loss to the Govern- 
ment, as this armour would be practically uselesselsewhere, The 
penalty on machinery excess weight is 4330 dols. 


Tue Browning automatic gun, of *236in. calibre, has 
been successfully tested at Indian Head. This is an American 
rapid-fire gun, reported by Lieutenant N. E, Mason, U.S.N., in 
charge of test, as being remarkable for simplicity and strength of 
mechanism, and ease and rapidity of action. The Browning gun 
consists of a single barrel of ‘236in. calibre, with a breech casing for 
the firing and ejecting mechanism. This gun is mounted on a 
support with a horizontal pivot for raising or depressing it, and 
the support has a vertical pivot fitted into a light gun-carriage, 
or in sockets provided on the rail or mastheads of ships. The 
cartridges are fed from belts coiled in boxes, attached to the 
breech-casing, containing 100, 150, or 500 cartridges. The gun 
weighs 401b,, and the tripod and mount 70lb, The automatic 
action is effected by means of the pressure of the powder-gas in 
the barrel after the projectile has attained its maximum velocity. 
In the tests referred to, over ranges of 500 and 1000 yards, 1053 
cartridges were exploded, with one miss-fire only, and 400 rounds 
were fired in 1 min, 49 sec., 20 rounds in 4 sec., 80 rounds in 
14 sec., 100 rounds in 23 sec., and 200 rounds in 34sec, The gon 
worked satisfactorily throughout, with only two brief stops in the 
firing. With the barrel revolving, 200 rounds were fired in 47 eec. 
The firing was not as accurate as could be desired, owing to tke 
uneven preseure of the powder-gas causing the bullets to strip and 
tumble, and the temperature developed was high, but no sericus 
accidents occurred, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 





AUSTRIA.—GEROLD AND Co., Vienna, 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER AND Co., 5, Unter den Linden, Berlin. 

A. TwizTMEYER, Leipsic. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome. 

Bocca Freres, Turin. 

RUSSIA.—OaRL RickER, 1h, Nevsky Prospect, 8t. Petersburg. 
g, AFRIOA.—R. A. THOMPSON AND Oo., 38, Loop-street, Capetown. 

J. O. Jura anv Co., Capetown, Port Blizabeth, and Johan- 


AUSTRALIA.—R. A. Toompsow anv Oo., 180, Pitt-street, Bydney. 
862, Little Collins-st., Melbourne. 
7, King William-street, Adelaide. 
Bdward-street, Brisbane. 


; QANADA.—MontREaL News Co., 356, St. James-street, Montreal. 


Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA—IntERNationaL News Co., 83 and 85, 
Duane-street. New York. 
SupsoriPtion News Co., Chicago. 
CHINA.—KELLy anp WALsH, Lp., Shanghai and Hong Kong. 
JAPAN.—KeELLy anp WALsH, Lp., Yokohama, 
SINGAPORE.—KELLy AnD Watsu Lp. 
PUBLISHER'S NOTIOE, 
*," With this week's number is issued as a Supplement a Four-page 
Engraving of an Express Passenger Locomotive, Midland Railway. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive tt. Price 6d. 
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TO OORRESPONDENTS. 


Registered Telegraphic Address, “ENGINEER NEWSPAPE 
LONDON.” ” 


*,* In order to avoid trouble and confusion, we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be nied by a large 
envelope legibly directed by the writer to himself, a bearing a penny 
postage stamp, in order that answers received by us may be to 
their destination. No notice can be taken of communications which 
comply with these instructions. 

*,* All letters intended for insertion in Toe Euoremer, er containing 
questions, should be accompanied by the name and of wri 
not necessarily for publication, but as a proof of good faith. No noti 
whatever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 


‘ore request to 

A. 8. (Brixton).—There is no book of Maxwell's on the subject, but he made 
the first suggestions for the methods, which have since been so much developed 
vy others, in one of the papers which have been published in book form. 
You can find this and other books on the subject in the Patent-office Library, 
open free until 9 o'clock p.m. 
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ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate advertisements will be inserted with all 
Practical regularity, but regularity cannot be guaranteed in any such case. 
Prices for’ Dioplae ed Aberrtnemantata “ordinary” ond" Sqatal™ pocitins 
except weekly advertisemen taken ” and ie cond " ‘ 
will be sent on ‘application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 

Ph _ Three o'clock on Wednesday afternoon in each week. 

rs ing to Advertisements and the ishi cf the 
Pa a. Pa a 
to be addressed to the Bditor of Tux INEER. 





MEETINGS NEXT WEEK. 
THE pea ov Civin Encingers.—Tuesday, December 17th, at 
e 


8p.in. Paper: “ — and Testing of Centrifugal Fans,” by Mr. 
i nmeraley Heenan, M. Inst. C.E., and Mr. Willise. Gilbert, y foven 


Nortu-East Coast Institution or ENGINEERS AND SHIPBUILDERS.— 
quesday, December 17th, at 7.40p.m. Paper: “An Investigation into 
5? orces tending to Produce Vibration in High-speed Engines,” by Mr. 
New - Allan. Discussion on papers: ‘‘ Surface Condensing Plant at the 
aon and District Company's Electric Works, orth Banks, New- 
be won by Mr. W. Cross. “ Application of the Law of Similarity 

arine Propellers,” by Mr. J. Denholm Young. 





Tue InstiTuTION oF Mininc AND METALLURGY, Lonpon.— Wednesday, 
December 18th, at 8 p.m. Papers: “ Mining and Metallurgy of Quick- 
silver in Mexico,,” by Mr. James Mactear. ‘Quicksilver Mining in the 
District of Guadalcazar, State of San Luis Potosi, Mexico,” by Mr. Henry 
F. Collins. ‘‘ Notes on the Treatment of Tailings by the Cyanide Process 
at the Standard Consolidated Mines, Bodie, California,” by Mr. Thos. H. 
Leggett. ‘Notes on Deep Shaft Sinking in the Lake Superior Copper 
Mining District,” by Mr. Walter McDermott. 

Society or Arts.—Monday, December 16th, at 8 p.m. Cantor lecture: 
‘*Mechanical Road Carriages,” by W. Worby Beaumont, M. Inst. C.E: 
Tuesday, December 17th, at 4.30 p.m. Fore’ and Colonial Section. 
Paper: ‘' Jamaica in the Past and Present,” by Frank Cundall. C. Wash- 
ington Eves, C.M.G., will preside. Wednesday, December 18th, at 8 p.m. 
Paper: ‘‘ Machines for Composing Letterpress Printing Surfaces,” by 
John Southward. William Charles Knight Clowes, M.A., will preside. 





HORSELESS CARRIAGES. 


THE MEMORIAL. 

Our readers will be interested to hear that the 
Memorial to the President of the Local Government 
Board which we prepared has now been presented to 
Mr. Chaplin. It bears upwards of 1700 signatures, 
amongst which are the names of most of the principal 
firms of manufacturing engineers in the country, and 
many of the engineering societies, and county and other 
local officers. It was intended that a small deputation 
of leading firms should submit the Memorial, but Mr. 
Chaplin expressed himself to us as eo entirely in 
sympathy with the movement, that he did not think it 
necessary to trouble the deputation to attend. We think 
that we may congratulate ourselves on the present 
hopeful position of the agitation, and we trust that the 
time is not far distant when we shall see among many 
other uses, the farmers carrying their produce to market, 
or railway centres by horseless carriages, and thus 
solving in the most practical manner the vexed question 
of “ light railways.” 
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OIL FUEL FOR PUMPING ENGINES. 

Tue use of oil fuel for pumping engines is almost 
unknown. Even in the United States it has so far 
scarcely ever been employed for the purpose. This is the 
more to be regretted, because pumping engines are 
specially adapted by the constancy of their load, their 
regularity of speed, and the long period run without 
intermission, to settle the relative calorific value of oil and 
coal for making steam. We have, however, just received 
from the United States a copy of a report by Mr. G. H. 
Barrus, a well-known American engineer, on a test he has 
carried out with a new Allis pumping engine at Detroit 
Waterworks, which is of considerable value, supplying as 
it does useful information concerning the value of oil 
burned on a large scale under suitable boilers. The results 
obtained by Mr. Barrus fully corroborate all that 
we have said from time to time on the subject. The oil 
came from Ohio. It contained 85°46 per cent. carbon, 
14:2 per cent. hydrogen, and ‘034 per cent. sulphur. 
Its theoretical calorific value was 21,209 thermal 
units. It cost 1°56 cents per gallon. It actually evapo- 
rated during the test 12:93 lb. of water per pound of oil. 
Its equivalent evaporation from and at 212 deg. was 
15°218 lb. The boiler efficiency was very good, 69°3 per 
cent. From these figures it is clear that the oil, instead 
of being two or three times as good as coal, was barely 
50 per cent. better than a fairly good coal. With boilers 
equally efficient coal would certainly have evaporated 
10°25 lb. of water at 212 deg. ; but the oil was only equal 
to one-half more. The trial extended over a week. 
Nearly 560 lb. were burned per hour, and a total of 
about 18 English tons, so that the trial was made 
on a very considerable scaie; a scale which brings the 
whole experiment out of the region of theory into that 
of commercial practice. 

The engine tested presents many points claiming atten- 
tion. It is of the triple-expansion rotative type. It is 
by no means unlike the engine at the Leicester Water 
Works, illustrated in our last impression. The principal 
difference, indeed, is that the cylinders have Corliss valves 
placed on the cylinder covers, so that clearance is reduced 
to a very smallfraction; inthe high-pressure 1:4, in the 
intermediate to 1°2,and in the low-pressure cylinder to 0°8 
per cent. The cylinders are jacketed on the barrels and 
not the ends, because of the valve chests. Between each 
pair of cylinders stands a large cylindrical re-heater, 
supplied with steam at boiler pressure. The 
cylinders are 28in. + 48in. + 74in. x 60in. The indicated 
power 573°73-H.P., the average pressure was 125 lb. 
and the vacuum 12:4 Ib., or, say, 25in. The duty of the 
engine was very high. It was estimated on a com- 
parison of the relative thermal value of anthracite and oil, 
at 134,000,000 per 100 1b. of coal. The friction of the 
engine and pumps reached 58-horse power, or 10°2 per 
cent. of the whole power. The total average consump- 
tion of feed-water was 12°559 lb. per indicated horse- 
power per hour. Of this the jackets used 1°59 Ib. per horse 
per hour, or about 12 per cent. The pump plungers are 
36in. diameter by 5ft. stroke, the revolutions 21 per 
minute. We have now given our readers the principal 
data collected by Mr. Barrus, and we may proceed to 
consider the results. 

In the first place, it appears that the steam supplied to 
the engines was practically dry. That we gather, indeed, 
from the statement concerning the weight of feed-water 
used. Ifthe steam had been wet, a much greater weight 
of it must have been used. Why, no one has as yet satis- 
factorily explained. It will not do to say that the 
evaporation in the cylinder and cooling is augmented, 
because whatever enters the cylinder as water leaves it as 
water, and whatever enters as steam leaves it as steam. 
Nor is the theory that the steam being wet is a better 
conductor satisfactory, because in any case the steam will 


be wet at the end of the stroke, the only time when 
moisture can have an injurious effect. However, there is 
the fact, no matter how it is explained, whether on 
Zeuner’s theory, or any other. Mr. Barrus, by the use 
of his own calorimeter, checked by a Carpenter calori- 
meter, found that the steam was, as we havesaid, practically 
dry. Unfortunately, we have no means of knowing what 
percentage of steam was condensed in the re-heaters, be- 
cause these and the jackets on the high and intermediate 
cylinders were in intercommunication. The low-pressure 
cylinder had a reduced pressure jacket all to itself, and 
all the water from the jackets and re-heater was lumped 
together in the percentage we have given. Mr. Barrus 
has not calculated the percentage of water present in the 
cylinders at any part of the stroke, and the reduced copies 
of the diagrams we have named are much too small to 
enable us to make the calculation with any reasonable 
accuracy. He does, however, give the percentage of 
steam, but in terms which are not precise. Thus, he says 
of the high-pressure cylinder, “ proportion of steam con- 
sumed, exclusive of jacket steam, accounted for at cut- 
off -863, and at release ‘911."’ It is not quite certain that 
the difference was water, because, for one thing, there was 
asmall amountofleakage. But assuming that it was water, 
then the condensation reached at release 8°9 per cent., 
while at the moment the cut-off closed it was 13°7 per 
cent. In like manner, the percentage was reduced from 
12°8 to 8°8 in the intermediate cylinder, and from 13°5 
to 9°3 in the last cylinder. Thus it will be seen that in 
every case re-evaporation took place, a result which has 
very rarely been recorded of any steam engine. 

we compare these figures with those relating 
to the jackets, we shall find some matter for reflec- 
tion. Let us take the total condensation in the two 
cylinders. At the moment of cut-off in the first we have 
9+484 lb. per horse per hour but at the release we have 
9°911b. accounted for. The total quantity of steam per 
horse per hour was, as we have said above, 12°519 lb.; 
deducting from this 9°91lb., we have 2°609lb. From 
this must be deducted the jacket steam, 1°59 lb., leaving 
1°0191b. per horse per hour as the weight condensed in 
the cylinders. But this would not suffice to represent 
the liquefaction due to the performance of work. If any 
of our readers having the data before them, will follow 
out this line of inquiry, they will find, as we have said, a 
good deal of matter for reflection. How it was possible 
for so much work to be got out of the jacket steam is, 
for instance, rather perplexing. 

Mr. Barrus combines the three diagrams in the 
orthodox way, long since abandoned in this country by 
leading authorities. He has neglected clearance, for it is 
so small that it was impossible to show the allowance for 
it on reduced diagrams, and plotted a hyperbolic curve. To 
this curve the curve of the combined diagrams corresponds 
with astonishing accuracy. The steam has apparently 
behaved like a perfect gas expanded adiabatically, tke 
whole work being thrown on the jackets. We need 
scarcely say that the result is on any theory impossible. 
We have, in fact, one of those remarkably fortuitous cases 
not unfrequently met with when the curve of indicator 
diagrams seems to set thermodynamics at defiance. As 
all the diagrams have square admission corners, the 
compression curve being all but absent, the engine ought 
to have done nearly as well without as with steam in 
the jackets, and it seems a pity that a run was not made 
to test this point. Perhaps Mr. Barrus will satisfy 
curiosity on this question on a future occasion. 

We congratulate Messrs. Allis on the production of a 
pumping engine which seems likely to maintain the 
high reputation for pumping engines being gradually 
acquired by United States engineers. Although not quite 
equal to the Milwaukee Reynolds pumping engine, the 
Detroit engine has considerably exceeded the terms of 
the contract under which it was built, and will no doubt 
take a place as a standard with which useful comparisons 
may be made. Itis to be hoped that Mr. Barrus will 
bring his report before the American Society of Mechani- 
cal Engineers, so that the performance of the engine may 
receive the complete analysis which it deserves. 


THE EVOLUTION OF THE IRON ARCH. 


Ir it be conceded—for the evidence is not altogether 
conclusive on the point—that the ancient Egyptians were 
practically acquainted with the principle of the arch, it 
must be equally admitted that they made little or no 
application of it. We use the word “ practically” 
advisedly, because neither the Egyptians nor the early 
Greeks to whom the arch was known could have had 
any knowledge of its true theory. No information on this 
subject was extant, until the aid of the mathematician 
was available in the determination of the curve of equi- 
librium, and the resultant stresses upon the structure. 
There is abundant testimony to the truth of this state- 
ment to be found in the construction of the old vaults and 
domes in Assyria, Egypt, India, and in the New World 
before the advent of the white man, and also in similar 
buildings of a considerably more recent date. None of 
these vaults or domes were built of voussoirs, or arch 
stone, radiating from a common centre or centres. They 
were formed by the corbelling or gathering over of the 
horizontal courses, and were not true arches in the sense 
in which the arch is regarded in European architecture 
and engineering. There is no doubt that columnar archi- 
tecture emanated from the Egyptians, who nevertheless 
made but: very little real progress in it, and that both in 
that country and in Greece the horizontal type of con- 
struction was sedulously and closely adhered to. It 
would almost appear as if the inhabitants of the lands of 
the pyramids had some especial aversion from the curvi- 
linear contour, as they never adopted a circular elevation 
or a circular plan. Even in comparatively modern times, 
they persisted in using large stones for their lintels and 
openings, to the utter neglect of the arched form. 

The primitive or indigenous—if we may employ the 
term—style of architecture of any partially civilised 
people, must depend altogether upon the description of 
the material or materials which are in the first instance 
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available for constructive purposes. Even if subse- 
quently, as generally occurs, another material may be 
substituted for its predecessor, yet strong traces of the 
original style or type of construction will still be manifest 
in all the designs under the new régime. In Egypt, for 
instance, where, except in a few favoured localities, 
large timber fit for building purposes is not procurable, 
while there is abundance of excellent stone, the influence 
and presence of the latter material are predominant. 
Again, in Syria and Greece, countries in which timber 
was plentiful, that material unquestionably dictated the 
lines of the style of architecture ultimately adopted; for 
when stone supplanted timber it was not difficult to 
detect in the stone column the general form and fashion- 
ing of the timber pillar. The fact that the Greeks built 
originally in timber will fully account for the difference 
between their light and graceful style of architecture and 
the heavy, cumbrous columnar style adopted by the 
Egyptians. Whether timber or stone gave rise to archi- 
tecture, in the general signification of the term, has 
always been, and always will be, a much-disputed ques- 
tion, with the solution of which we are not at present 
concerned. Not that we are indifferent to it, for we 
trust that we shall be able fully to demonstrate that one 
particular description of the iron arch is plainly evolved 
from one of timber. 

It was the Romans who got the arch from the late 
Grecians, and practically introduced it to the notice 
and service of modern nations in its original forms of 
the semicircle, the segment, and the ellipse. A 
further development of the same principle gave us all 
the other well-known forms, with the exception of that 
of the horseshoe, which is the peculiar characteristic 
of Arabian architecture. Selecting as the prototype the 
ordinary modern voussoir stone arch, the transition from 
it to some of the first specimens of the iron arch was a 
simple, and almost an unavoidable sequence. The Sunder- 
land Bridge over the river Wear was erected exactly a 
century ago, with a span of 236ft., andin it cast iron 
voussoirs were used, 5ft. in depth and 2ft. in length in 
the direction of the axis of the bridge. It is a matter of 
engineering history that fifty years later it was proposed 
to construct, instead of the present tubular design, arches 
over the Menai Straits, built up of hollow cast iron 
voussoirs 9ft. in depth by 4ft. in length. It was pro- 
posed, in order to obviate the impossibility of erecting a 
scaffolding over the turbulent waters of the Straits, to 
hold back the cast iron voussoirs in their places by tie 
rods extending from the piers to the abutments. In the 
erection of the bridge over the Wear half-a-dozen of the 
iron voussoirs were held in position in this manner. 

The examples of cast iron voussoir arch bridges are 
rare, but one more may be quoted. It is that of the 
bridge of Solferino, which has a central span of 130ft., 
and in which the cast iron voussoirs in the central span 
are hollow, and solid in the side spans. It might be sup- 
posed that as the primitive cast iron arch is apparently 
nothing but a mere copy, substituting one material for 
another, of its stone predecessor, it would behave under 
similar circumstances in precisely the same manner, and 
be subject to the same stresses as the older structures. 
But this is not the case, and there are several points of 
difference between them. One of the principal is that the 
stone arch is not supposed to be affected by any bending 
moment, that is, that provided the points of support 
are immovable, no deformation can take place unless the 
stresses become greater than the crushing strength of the 
material. On the other hand, an arch of cast, wrought 
iron, or steel, would, under the same conditions, undergo 
deformation long before the ultimate compressive or 
tensile strength of the metal was reached. The stone 
arch, moreover, is practically unaffected by changes of 
temperature, to which the iron arch is peculiarly 
susceptible, whatever its precise mode of construction 
may be. 

To the cast iron voussoir arch succeeded in the order 
of evolution the cast iron rib type, but of a very crude 
and imperfect design. One of the best examples of this 
new development exists in Rennie’s design over the river 
at Southwark, although it should be stated that the 
similar structure at Vauxhall over the Thames, on a much 
smaller scale, was erected some three years previously. 
it may perhaps appear ungenerous to speak depre- 
catingly of Southwark Bridge, which for the last three- 
quarters of acentury has borne without flinching the ever 
increasing burdens imposed upon it, and still holds its 
position as the bridge possessing the largest cast iron 
span in the world. But whether the idea of the simple 
rib be derived from the contemplation of a very thin 
voussoir arch, or taken from timber examples of curved 
roofs, the fact remains that the ribs in the bridge are 
nothing more than deep thin cast iron segments set up 
like planks on edge. The Chepstow Bridge over the river 
Wye, which has five cast iron rib arches, furnishes 
another example, and the absence of flanges was a 
characteristic feature of the early specimens of the ribs of 
cast iron arches. It is true that some of these did 
possess small horizontal projections or fillets, as they 
might appropriately be termed, but they were, if regarded 
in the light of flanges, of about as much use to 
the ribs as the diminutive wings of an ostrich would 
be were the bird to attempt to fly. The next step 
in the process of development was the addition of flanges 
to the simple plank-like ribs. This advance was not 
made, however, at a bound, but was slow and gradual, 
and was no doubt due to the general introduction of the 
horizontal flanged girder. It is singular that with regard 
to the relative areas of the upper and lower flanges of 
arch ribs, the same mistakes should have occurred which 
distinguished the adoption of flanges in the old cast iron 
horizontal girders, only in a contrary direction. The 
modern cross section for the cast iron arch rib, both in 
England and on the Continent, is one in which the upper 
and lower flanges are not only equal in area, but of the 
same, or very near the same, dimensions also. Before 
the iron rib could be evolved to this state of perfection, 

it passed through an intermediate stage in which the 


discrepancy between the equality of area of the two 
flanges was more or less very strongly marked. In the 
rib of the Standish Bridge the lower flange is 9in. x 
l1jin. and the upper only 3in. x 2in., while in the bridge 
over the Thames at Barnes, the area of the two flanges 
is in the proportion of 30 to 16, or almost as two to one. 
The absence of flanges, or a very partial use of them, is 
also noticeable in many examples of arch ribs in the earl 

continental bridges of this type. Another feature whic 

was frequently to be observed in arch nbs when passing 
through the intermediate stage between the flangeless 
and the double equal flanged system was the introduction 
of a small bead or fillet at the centre of the depth of 
the rib along the whole length of it, probably with the 
idea of stiffening it. In wrought iron arch ribs, stiffen- 
ing strips, and often angle irons in addition, are riveted 
to the web of the rib; but the thickness of the latter 
is very much smaller than what it is in the cast iron 
specimen. 

About the same time as ourselves the French engineers 
began to adopt the double equal-flanged rib. A good 
example is that of the St. Louis Bridge, over the Seine. 
It has a skew span of 212ft., and equal flanges 15in. broad 
by lin. thickness. Among many excellent examples at 
home of this highly developed type of iron arch, we 
might quote the public-road bridge over the Medway at 
Rochester, with a central span of 170ft., and the two 
well-known bridges over the river Trent, each having a 
single span of 200ft. It should be here observed that in 
all the examples we have quoted, whether the rib be of 
the flanged or flangeless type, the principle of the arch is 
still preserved. Each segment, or length of rib, is in 
effect nothing more than a thin long iron voussoir. The 
joints of the segments radiate from exactly the same 
centre as those of the voussoirs of a stone arch would do, 
of the same span and rise. If the length of the segment 
be increased until it becomes equal to the semi-arch, then 
the case becomes almost identical with that of a pair of 
inclined rafters meeting at anapex. There is another de- 
scription ofiron arch, which, although the resistance of the 
points of support as a counter thrust is replaced by a 
tie, yet is an example of the true principle of that design. 
There is also a particular mode of constructing a timber 
arch, known as that of De l’Orme. in which the arch con- 
sists of a number of thin planks bent to the required 
form and placed one over the other until the necessary 
sectional area is obtained. The same operation is repeated, 
substituting iron plates for timber planks, in the hori- 
zontal parts of the flanges of all the modern wrought iron 
arches, which are thus clearly a development of the 
laminated timber arch. There is notwithstanding one 
point of difference between them worth noting. The 
laminated timber arch is a thing of the past ; the lamin- 
ated iron arch—or, in fact, the laminated iron girder—is 
a thing of the present, and in all probability of the future 
as well. As anexample par shan! ios of the capabilities 
of the metallic arch, the Harlem River Bridge may be 
selected. It has a pair of steel arches 510ft. in span, 
each consisting of six solid steel ribs. Although no doubt 
the open web arch was a direct consequence of the intro- 
duction of the open web girder, yet it has by no means, 
except perhaps in roofs, supplanted its solid web rivals 
to the degree which has attended the substitution 
of the numerous open web forms for the older 
plate system of construction. Of the many arch- 
ribbed bridges over the Thames there is not one 
that has any bracing, or, in other words, is not 
solid throughout the whole cross section. One of 
the finest specimens of the open web arch is to be found 
in the St. Louis Bridge over the Mississippi, which has 
three spans. The central is 520ft., and the two side 
spans 502ft. each. Each span is composed of four ribs, 
and each rib is built up of a pair of steel tubes, spaced 
vertically 12ft. apart, and connected together by open 
web diagonal bracing. It is perhaps doubtful whether 
the braced arch should be included in our present cate- 
gory or not. It is not, strictly speaking, a girder, for it 
exerts an oblique thrust against the points of support, 
and so far resembles its prototype, the stone arch. This 
particular type of arch or girder has not met with much 
success among engineers. There is a good example in 
the railway bridge over the Theiss at Szedin, which con- 
sists of eight spans of 136ft., and another carrying the 
Paris and Creil line over the Canal St. Denis. The latter 
structure has a single arch, 148ft. in span, and displays 
the distinguishing feature of this especial form of con- 
struction—that is, the blending or merging into one of 
the upper and lower flanges at or near the centre. In 
fact, under certain conditions, each half arch, together 
with its spandril, constitutes a distinctly separate rigid 
truss or framework. 


SPECIALISATION. 


Ir has often been said that there is no high road to 
success and no primrose way to fortune. Painstaking 
investigatioas of late seem to have belied these observa- 
tions, and to have shown at any rate that there is a 
certain macadamised and be-kerbstoned road, not wholly 
unadorned by the graceful primula vulgaris, in which 
those who have eyes to see and boot-soles to withstand 
may set their feet with no doubtful prospects of ulti- 
mately attaining the summit whither their ambition leads 
them. At the toll-gate that opens on to this road there 
stands a wiseacre who whispers into the ears of way- 
farers this admonition: ‘‘ Specialise! specialise! special- 
ise!” and demands as a toll the greater part of their 
present and prospective intellectual attainments. Thus 
says a writer in the Spectator, discussing the in- 
creasing secession of the disciples of Profession to the 
ranks of Trade: ‘ What will be the result?” And he 
answers: “It should be bad, but we are not quite sure 
that it will be. It should be bad « priori, because trade 
yields only money, and the pursuit of money as a sole 
object breeds sordidness in the mind; because the rules 








of trade are less honourable than moe ages rules ; 
and because the trades allow, more than the professions 
do, of an extreme specialisation which concentrates and 


therefore impairs the intellect.”” Which concentrates 
and therefore impairs the intellect! To many men a 
full stomach is of more importance than a full mind; g 
full purse than a full cerebrum, and a country seat than 
a presidential chair in the Royal Institution. Of course 
they are sordid, utilitarian, and—succeseful. The man 
who can bring himself “to do one thing over and 
over again for ever” and “ rapidly stunt his mind” hag 
placed his feet in the way and turned his face to succegg : 
he has learned that Jacks-of-all-trades are masters of no 
trades, and that though the pleasure derived from know. 
ing ‘‘ something of everything” is extremely seductive, it 
stands so fatally in the way of the far more important 
“knowing everything of something” that self-denial jg 
essential. 

Happily there is a far brighter and nobler prospect for 
specialisation than this. 1t is only the lowest class of 
specialisation that makes sordid; in the higher classes it 
is the acknowledgment of the infinity of the unknown, 
and the finiteness of one man’s knowledge. If it tends to 
concentrate the attention to one particular end, it does 
not of necessity narrow the mind; the effect is rather 
the reverse, for we may say with very little fear of con. 
tradiction that to be a thorough master of any one sub. 
ject there are many which must be studied. In the 
matters of most interest to us as engineers, the truth of 
this statement is obvious. To specialise successfully in 
any branch of engineering, it is essential to have con. 
siderable acquaintance not only with contemporary 
practice, but with past experience ; not only of our own 
trade, but of cognate affected trades; not only of our 
country, but of competitive countries. Success, we 
opine, is achieved by a broad-minded concentration of 
faculties, not by a narrow-minded subjection of them. 
There cannot be the slightest question that in the future, 
more even than at present, “specialise” will be the 
whispered word of the toll-keeper; but, at the same 
time, there can be little doubt that it will be specialisation 
on broad, intelligent grounds. Could any success accrue 
to a maker of boiler fittings who specialised himself out 
of all knowledge of boilers ? or to a tool-maker who did 
not continually keep himself posted up in the advances 
of all tool-using trades? Could great factories make 
guns without any knowledge of armour, or find orders 
and sell profitably without an acquaintance with foreign 
and home politics ? To many artisans specialisation does 
mean the arrest of growth, but this specialisation they 
force on themselves. With their subdivision of trades, 
and their snarl at interference, they compel a workman to 
remain ever in the groove into which chance may have on 
one day thrown him, and whatever may be his abilities 
to rise, and the desire of his masters to assist him, his 
— hold him down in the same manger with them- 
selves. 

The “single eye” of specialisation which sees but 
one aim, one object, makes its possessor of great use to 
the community primarily as an investigator and per- 
fecter ; and, secondly, as a man of purse and 
purpose. He discovers in the time which he gains by 
the concentration of his talents on one object, facts which 
the man of wider aim has no time to investigate, and 
leaves a mark which, like the lines in the flower, point 
to the source of benefit. We, too, with the man at the 
toll gate, say, ‘‘ Specialise, specialise !” 
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THE OUTLOOK IN THE COAL TRADE. 


Is it a game of brag, or do both sides mean business? The 
question is asked in view of the speeches which are now rather 
freely made both by coalowners and by colliers’ leaders. One 
of the principal Midland coalowners has recently been laying 
down the law that none but large collieries can continue to 
exist. He is himself at the head of several extensive under- 
takings, to which he is continually adding, and has probably 
the greatest interest in mines of any man in central England. 
His idea is that the small collieries must go to the wall, and 
that even the biggest concerns will have increasing difficulty 
in holding their own. His remarks apply particularly to the 
Midland coalfield, which is handicapped by conditions of 
working unknown to the other coalfields of England—that is, 
as regards wages. He is not quite sanguine as to how the 
greatest of these concerns are to hold their own in view of the 
competition of seaborne coal from the North, where the cost 
of bringing the mineral to bank is much less, and expense of 
transit much easier, than by rail from inland coalpits. This 
coalowner also lays stress upon the development f ¢ the West- 
phalian and other continental coal-producing districts, which 
are undoubtedly competing for the Baltic and northern 
trades, and he further indicates a possibility of the immense 
outputs in the Far East, particularly in Japan, being 
vigorously developed with European capital and under 
European enterprise. The moral of it all is that England 
must continue to produce as cheaply as possible, and with 
particular application to the Midlands, it is implied, though 
not expressly stated, that to secure this end the cost of output 
cannot be reduced unless help is given by the miner. In plain 
English this means a reduction of wages. What prospect is 
there of securing such @ concession? Candour compels us to 
reply—none whatever. The miners’ leaders everywhere are 
telling their constituents that they have no intention of 
striking their fisg. In 1893 they unfurled to the breeze the 
standard—“‘No Reduction.” To that they still adhere. 
Mr. Benjamin Pickard has publicly stated that having 
secured the 30 per cent, advances, they meant to stick 
to them, and to regard the wages thus calculated as the mini- 
mum wage of the future. Nay, more—he reminded his meet- 
ing that the Miners’ Federation of Great Britain are to meet 
next month, when the Rosebery agreement will undoubtedly 
come up for consideration. The public are beginning to be & 
little anxious as to what the Federation will do. Mr. Pickard 
declines to let them into the secret, but he tells the miners 
that for them the future is exactly what they please to make 
it. If they stand by their unions and are determined 
to hold their own, they can hold their own, and he 
adds, that they may rely upon it that should an oppor- 
tunity offer their representatives will embrace it to 
demand a return of the other 10 per cent., and bring about 
the consummation the miners wish—the full 40 per cent. 
which they once enjoyed. The point is, as we stated at 
the outset, is this a game of brag between both sides, or do 








they mean business? The view generally entertained is that 
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both cides are shouting in order that they may not have to 
give up anything, and that the outcome will probably be the 
continuance of the present situation. Trade is mending, and 
the employers certainly will think very seriously before enter- 
ing on any struggle which may lead to checking @ revival in 
commerce, 


ENGINEERING AND SHIPBUILDING IN IRELAND. 


Wes referred last week to the connection between the wages 
of engineers and that of the general fluctuations in the 
extent of the output of shipping; and the matter then 
treated in Tue ENGINEER is capable of an illustration that 

” will have interest now. A table has been since issued show- 
ing the rise and fall of these wages in Belfast ; and its move- 
ment is capable of being shown in contrast with the rise and 
fall of the tonnage built at that port, At that port the 
fluctuations in wages have not been very great. Irom the 
return we find that the wages of the men employed in engine- 
building at Belfast in 1888 varied from 31s. to 32s. weekly, 
and they rose to 33s. to 34s, in 1889; with a fall afterwards 
to 323. late in 1893. The undoubted increase in the ships 
built and engined at the port is largely the cause of the 
increase, because Belfast has gradually attracted to itself all 
the shipbuilding of any moment done in Ireland. In 1881 
there was built at that port a tonnage that represented only 
about an eightieth part of that of the whole of the United 
Kingdom ; but now Belfast launches a tenth to an eleventh 
part of the’total, though it is at the cost of the closing of some 
of the ports both north and south that once built, and though 
it is a production that is obtained from fewer yards. The 
increased employment in marine work, in the construction of 
engines for the vessels built, has done much to make the 
industry at Belfast dependent on shipbuilding; and as in 
1890 there was & decrease of some 14,000 tons from the higher 
total of the previous year’s tonnage built, the fall in wages 

an to show itself. In the following years the tonnage 
built there rose, whilst wages remained lower, but there is the 
explanation in the closing of yards at ports near—at London- 
derry and Carrickfergus, for instance—so that the total did 
not show much increase. This year there is an enlargement 
of the tonnage, though not to any very great extent; and 
there is the fact that this increase has borne its fruit in the 
demand for an increased wage which preceded the strike. 
There are exceptional places where engineering for land pur- 
ses is so important that it affects the demand at the ship- 
uilding places most markedly, but the general rule is at the 
shipbuilding ports that the wages rise or fall after the rise or 
fall of the demand for steam tonnage at the ports where there 
is the engineering as well as the shipbuilding work done. 


THE SELF-PROPELLED TRAFFIC ASSOCIATION. 


Ovr readers will be pleased to find that our efforts to secure 
the repeal of the existing legal restrictions on the use of 
mechanical road carriages are being well supported by many 
who are taking personal interest in the new vehicle. From 
the important notice which will be found on a preceding 
page, it will be seen that we have taken all the necessary 
steps to bring the subject before the notice of the Government; 
that Mr, Chaplin, as President of the Local Government 
Board, has expressed himself in strong sympathy with the 
movement, and that the memorial tc him prepared by us, 
and signed by leading manufacturing firms and engineers all 
over the country, has now been placed in his hands. Having 
thus prepared the way for the introduction of a Bill 
called for by the whole country, our readers will be 
pleased to know that a meeting called on Tuesday by 
Sir David Salomon, with a view to the formation of a 
society the objects of which are apparently the support of 
the demand for freedom to use mechanical road carriages 
cqual to that now enjoyed for horse-hauled vehicles, was 
well attended. Mr. Phillipson, the president of the Insti- 
tution of Carriage Builders, spoke on the subject, and has on 
several occasions expressed his conviction of the importance 
to industry and agriculture of the movement we have 
initiated, The Association of which Sir David Salomon is 
chairman will thus render valuable aid to us in the work in 
which he is interested, and in the furtherance of which we 
have for a considerable time devoted our pages, and in support 
of which we have offered substantial prizes. 
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The Handling of Dangerous Goods. By H. I. Paiiuirs, F.C.8. 
ame 8vo, pp. 362. London: Crosby Lockwood and Son. 
1896, 


Tuts is a work of reference, giving in a popular form 
particulars as to the nature and character of dangerous 
goods that may be of use to all persons interested in the 
use, storage, and transport of such substances. The first 
part contains a brief description of the physical and 
chemical properties and uses of different substances 
reputed to be dangerous, classified under the headings 
of acids, alkalis, salts, gases, inflammable liquids, and 
solids, substances liable to spontaneous combustion, 
and explosion. 

The second part, entitled, ‘‘ Notes on Instructive Acci- 
dents with Various Materials, Illustrating their Nature,” 
mentions numerous accidents that have occurred 
through misuse of dangerous substances of many kinds, 
few of them, however, having any particular bearing upon 
the main subject of the book. The third part, and that of 
most practical value, contains the special railway classi- 
fication tables, showing the mode of packing, and general 
regulations for the conveyance of explosives and other 
dangerous goods by merchandise trains, and descriptions of 
the forms of packages adopted by Government and private 
manufacturers for the conveyance of gunpowder and 
ammunition by railway. The section devoted to 
explosives also gives the text of the Explosives Act of 
1875, a table of the explosives whose manufacture is 
authorised in the United Kingdom, and a list of the ports 
for which importation licence can be granted. The 
appendix contains a series of tables for the reciprocal 
conversion of English and metrical weights and measures, 
chemical equivalents, and other physical and chemical 
constants, besides a list of freezing mixtures, and the 
terms and conditions of insurance imposed by carrying 
companies upon goods named in the Carriers Act, 7.ec., 
those of high intrinsic value, and those that may be easily 
damaged, as pictures, china, glass, &c. 








The book as a whole contains much useful matter; 
but the effect is diminished by the unsystematic manner 
in which the information is presented. Thereally valuable 
part is contained in the third section, namely, the railway 
—— and if these had been made the principal 
subject, with the addition of notes and comments on 
specific points as they arose, the utility might have been 
greatly increased. There are two marked deficiencies in 
the tirst, or chemical descriptive part, namely, the 
absence of any definition of the term ‘‘ dangerous goods,” 
either general or specific, and, what is of more conse- 
quence, nothing is said about methods of packing neces- 
sary for safety. The choice of substances for description 
is also somewhat arbitrarily made. Some of them, such 
as white arsenic and calcium chloride, can scarcely be 
considered as dangerous under the ordinary conditions of 
transit, while others, such as aqua regia and marsh gas, 
are not whatare generally understood to be goods, 7.¢., sub- 
stances manufactured for sale on a commercial scale. 
Indeed, as regards one of them we are told that ‘‘ pure 
marsh gas has but few applications. Used by lecturers 
for demonstrating causes of explosion in coal mines, &c.” 
Under sulphuric acid a long list of applications is given ; 
but in a paragraph immediately preceding this list the 
following is unfortunately prominent :—‘ Sulphuric acid 
is a violent poison, and has a most caustic action on the 
skin... and is frequently used by evil disposed persons 
for facial disfiguration, and known as vitriol throwing,” 
asentence which seems to combine in a high degree both 
bad taste and bad mar. 

The notes of instructive accidents, which cover fifty 
pages in the second part, are of a highly miscellaneous 
character, and seem to be largely reprints from newspaper 
cuttings, without revision. At least we suppose that an 
accident reporter is responsible for the statement that 
the explosion of an oxygen cylinder at Bradford was due 
to excessive tensile strength in the steel, which was over 
50 lb. per square inch, and should not have exceeded 
32 lb. The author, of course, knows that these pounds 
mean tons; but why did he not make the correction ? 


Anleitung zur Ausfiihrung Graphischer Konstruktionen von 
Maschinenbau. Yon D. HEepREIcH. Heft. I. 8vo. Pp. 41. 
With nine plates. Jena: H. Costenoble, N.B. 


Tuis is the first part of a collection of graphic diagrams 
to be used in the design of machinery instead of numeral 
calculation. The subjects treated are toothed wheels, 
and axles. The methods followed in the construction of 
the figures are not confined to those of the books on 
graphostatics; and in their selection the author has 
avoided those that are too troublesome for practical use 
or give inaccurate results. Very great care has been 
exercised in the reproduction of the drawings by litho- 
graphy from photographic reductions of the full-sized 
originals ; but they should be redrawn of the full size in 
order to be of the fullest use. Ina following part the 
subjects of cranks and crank axles will be considered. 
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Weather and Disease: A Curve History of their Variations in 
Recent Years. By Alex. B MacDowell. London: Tae Graphotone 
Company. 1895, Price 23 61. 

Note-book on Plane Geometrical Drawing. With a Chapter on 
Scales and an Introduction to Graphic Statics. By Robert Harris. 
New edition. Revised and enlarged, London: George Bell and 
Sons, 1895. Price 33, 6d, 

The Colliery Managers’ Handbook. A Comprehensive Treatise on 
the Laying-out and Working of Collieries, daigued as a Book of 
Reference for Colliery Managers, and for the use of Coal-mining 
Students preparing for First-class Certijicates. By Caleb Pamely. 
Containirg nearly 700 plans, diagrams, and other illustrations. 
=a er revised and enlarged. London: Crosby Lockwood 
and Son, 





A Nautical Series of Books for the use of officers of the merchant 
navy, students ia naval architecture, and others interested in the 
mercantile marine is announced by Messrs, Chas. Griffin and Co. 
It is edited by Captain Edward Blackmore, and the following 
volumes will, it is expected, be published during the spring of 
1896:—(1) ‘The British Mercantile Marine:” An Historical 
Sketch of its Rise and Development; with chapters on the 
Education of Officers; Daty and Discipline, &c, By the Editor. 
(2) ‘* The Construction and Maintenance of Vessels built of Steel.” 
By a Practical Engineer and Shipwright. (3) ‘‘ Know your own 
Ship:” A simple explanation of the Stability, Construction, Ton- 
nage, and Freeboard of Shi By Thomas Walton, Naval 
Architect, Locturer to Ships’ Officers, Government Navigation 
School, Leith. (4) “ Latitude and Longitude: How to find them.” 
By W. J. Millar, M. Inst. C.E., Secretary to the Inst. of Engineers 
and Shipbuilders in Scotland. (5) ‘‘ Elementar ges Ee 
Manual of.” By D. Wilson Barker, Master Mariner, F.R.5.E., 
F.R.G.S., &c., &2., Younger Brother of the Trinity House, (6) 
‘© Ocean Meteorology :” For Officers of the Merchant Navy. By 
William Allingham, First-class Honours, Navigation, Science, and 
Art Department. (7) ‘‘ Navigation: Theoretical and Practical.” 
By D. Wilson Barker, Master Mariner, &* , and William Allingham. 
(8) ‘* Practical Mechanics:” Applied to the requirements of the 
Sailor. By Thos. Mackenzie, Master Mariner, F.RA.S. (9) 
‘* Practical Algebra and Trigonometry:” For the Young Sailor, 
&c. By Richard C. Buck, of the Thames Nautical ing 
College, H.M.S. Worcester, 

The following excerpts of ‘‘ Minutes cf Proceedings” of the 
Institution of Civil Engineers have been received :—Address of 
Sir Benjamin Baker, K C.M.G., F.R.S., LL.D., President; Szlum- 
per on the Re-construction of Barnes Bridge ; Stuart on the 
North-West Argentine rg Bridges; Robertson on the Jubilee 
Bridge over the Hooghly; Naylor on the Treatment of Trades 
Waste; Money on Light Railways; Kirby on Weighbridges ; 
Kayser and Provis on Mount Bischoff Tin Mine, Tasmania ; 
Am Ende on the North Sea and Baltic Canal ; Bruce on the Flow 
of Water ; Abell on Megas: and Refuse Furnaces; and Abstracts 
of Papers in Foreign Transactions and Periodicals, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: William 
H. Skinner, to the Pembroke, additional, for general duties in 
Medway Reserve, todate December 3rd. Engineers: Alfred Hills, 
to.the Wildfire, additional, for the tender James ; and Charles E. 
Shorey, to the Wildfire, additional, for the tender Contest, to date 
December 12th. Assistant engineer : 
Devastation, to date December 12th. 
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THE CRISIS IN THE SHIPBUILDING TRADE. 


Tue Conference between employers and employed in 
the engineering trades of Belfast and the Clyde, which, 
at the time of writing last week, was decided upon, but 
not definitely arranged for as regards time and place, 
was opened in Glasgow on Tuesday of this week. Lord 
James of Hereford, whose services have been more than 
once sought in labour troubles, having been prevailed 
upon to preside at the Conference, a basis memorandum 
for the conduct of affairs was drawn up, the main points 
being that the Conference be held under the presidency 
of the chairman, assisted by the Lord Mayor of Belfast 
and the Lord Provost of Glasgow; that the object of the 
Conference be the consideration of any proposals for 
settling their differences, without prejudice; and that the 
chairman, with the Lord Mayor of Belfast and the Lord 
Provost of Glasgow, endeavour to promote a settlement 
between the parties, but neither the chairman nor the 
Lord Mayor of Belfast nor the Lord Provost of Glasgow 
to have a vote or any power as arbiter. 

The proceedings began at eleven o'clock on Tuesday, 
within the Council Hall of the Municipal Buildings, 
George-square, and during the whole sitting, which lasted 
(with the exception of an adjournment of half an hour or 
so for luncheon in another section of Glasgow's magnifi- 
cent Hotel de Ville) till half past five o’clock in the 
evening, the strictest privacy was maintained. The 
public, of whom a considerable number constantly waited 
outside, was excluded from the building entirely, and 
even the representatives of the press were confined to the 
entrance hall. The representatives present were—for 
the men, Mr. John Anderson, General Secretary; Mr. 
Alfred Sellicks, President ; Mr. Golightly, Mr. Gardner, 
and Mr. McDowell, of the Council; Mr. Ferguson, Mr. 
Brodie, and Mr. J. R. Reid, of the Clyde district ; and 
Messrs. Rose and Potter, of the Belfast district. 
The representatives of the Employers’ Federation were 
Mr. Andrew P. Henderson, of Messrs. Dow, Henderson, 
Partick; Mr. R. 8. Scott, of Messrs. Scott and Co., 
Greenock; Mr. Patrick Caird, of Messrs. Caird and Co., 
Greenock; Mr. D.J. Dunlop, Port Glasgow; Mr. J. G. 
Dunlop, of Messrs. J. and G. Thomson, Clydebank ; 
Mr. George Strachan, of the Fairfield Company; Mr. 
W. H. Wilson, of Messrs. Harland and Wolff; Mr. George 
8. Clark, of Messrs. Workman, Clark and Co.; Mr. 
Combe, of Messrs. Combe, Barbour and Combe, Belfast ; 
and Mr. Thos. Biggart, the secretary of the employers’ 
federation. 

About half-past five o’clock an official minute of the 
day’s proceedings was handed over for publication, from 
which it appeared that after the chairman had made a 
short statement, dealing with no general matters, but 
defining the issues which in his opinion fell to be deter- 
mined, and suggesting the mode of procedure to be 
pursued, it was agreed that the demand of the Belfast 
operatives should be first presented. On their behalf 
Mr. Rose proceeded to do so, and Mr. Biggart, on behalf 
of the federated employers, then presented their case in 
reply. The Clyde operatives’ demand was next brought 
forward by Mr. Ferguson. The chairman then suggested 
that he and his colleagues should consult with the two 
representative bodies in separate rooms, and during the 
afternoon this course of procedure was carried into effect. 
The Belfast case was first discussed, but no final agree 
ment upon all the terms in controversy was arrived at, 
the further consideration of them being postponed until 
later on. The Clyde case was next taken up under the 
same conditions, and was still being discussed when the 
Conference was adjourned. 

The delegates reassembled promptly at ten o’clock on 
Wednesday. The business began with a statement from 
each side bearing upon the overtures of the previous day, 
which had been conveyed to either side by intermediaries 
entirely, the disputants never meeting face to face. De- 
liberations went on till about 1.30, when an adjournment 
was made for luncheon, and shortly after reassembling at 
8.30 it was announced that a basis of settlement had 
been arrived at by which the Clyde engineers would re- 
ceive an advance of 1s. per week at once, and another 
1s. in February; while the Belfast men would receive 
1s. in February, but on the understanding that no change 
shall take place thereafter for six months. 

This finding seems to have met with acceptance from 
the delegates representing the Clyde operatives, although, 
of course, this will have to be ratified in public meeting 
of the workmen; but the Belfast representatives of the 
workmen evinced less readiness to acquiesce in the find- 
ing. They agreed to “submit the offers” arrived at to 
“the decision—by ballot—of the operatives in Belfast 
and on the Clyde respectively,” but at the same time 
intimated that they would “recommend to our Belfast 
men to resume work immediately, on the understanding 
that they receive an immediate advance of a shilling per 
week, anda definite promise of a second advance of a 
like amount to come into operation on Ist April, 1896. 
After the second advance we agree that no alteration 
shall take place for a period of four months, and any 
subsequent alterations shall be subject to one month’s 
notice on either side.” 

It will thus be seen that, although the termination of the 
deplorable disputes has been materially accelerated by 
this Conference, it has not yet been actually brought 
about. The insistence, or ‘‘ recommendation,” on the 
part of the Belfast delegates of what after all very nearly 
approaches their original demands, may influence the 
ballot, as to the acceptance or non-acceptance of the 
employers’ offer, towards a negative result so far as 
Belfast is concerned, If, however, as is possible, the 
Clyde operatives—who fare well by the present arrange- 
ment—insist on balloting on the question as it affects 
Belfast, there can be little doubt that an end, meantime, 
to the deplorable deadlock has been reached. 











At the recent election in the State of New York the 
le voted in favour of the proposition to expend nine millions 
of dollars toward the improvement of the Erie and other canals, 
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THE SMITHFIELD CLUB SHOW. 


THOSE who expect to find novelties in machinery at 
the Smithfield Club Show will, in nine cases out of ten, 
be disappointed. In so-called agricultural engineering 
there is little room it would appear, for the introduction 
of any novelty. All that machinery can do within the 
limits of the law has been done by it for farming; and a 
point has now, unhappily, been reached beyond which it 
seems to be impossible to go, because the agriculturist 
has no longer any money with which to pay for machinery. 
There are, however, a few novelties to be seen this 
year in Islington to which we shall refer presently. 
Before doing so it is well to put before our readers in 
general a few facts concerning popular opinion as ex- 
pressed by men every one of whom speaks with con- 
summate knowledge of his subject, and is more or less 
representative. 

‘The members of the great Lincolnshire, Yorkshire, 
and Suffolk firms of mechanical engineers know, if any 
men do, what the position of English agriculture is, and 
what is most likely to do it good. What we are about 
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to say may be taken as a general expression of opinion 
There are individual exceptions as concerns matters of 
detail, but, on the whole, the unanimity of sentiment is 
complete. Itis stated that the next will protably be the 
worst year that English agriculture has seen; that the 
trade done in farming machinery and tools of all kinds 
will be the smallest known since agricultural engineering 
developed its present proportions. In a word, the 
English engineering firms seem to have abandoned all 
hope of keeping any considerable section of their works 


employed on machinery for use at home, and have to | 


rely to a greater extent than ever before on‘the foreigner 
for orders, as to in what way or how relief is to be obtained. 
No one seems to have arrived at a satisfactory conclusion. 
The word Protection is, however, no longer denounced. 
There are those who hold that a duty on foreign 
wheat, or a bounty on home-grown corn, are quite within 
the range of practical policy. But leaving’this debateable 
land, and turning to matters more within the province 
of the engineer, we come to ‘the very considerable 
question of locomotion, and the opinions which are 
expressed on the subject are worth much serious con- 
sideration. 

It is held that considerable benefit would be gained if 
the farmer could get his produce to a good market with 
ease, cheapness, and despatch. We have not heard a 
single voice raised in favour off light} railways, not even 
by those who supply plant for working them. It is 
agreed that “‘ there is no money in them.” The views 




















which we expressed last week when dealing with the 
conference on light railways seem to represent very 
accurately that of all those with whom we have spoken 
on the subject. The solution of the difficulty of transport 
is held to lie in the use of light road locomotives, which 
shall be able to run at six miles an hour. At present 
very heavy loads have to be drawn, because of the slow 
speed enforced by law. This necessitates the use of 
heavy engines, which are much more severe on the high- 
ways than light engines. What is demanded is a change 
in the law which will get rid of the red flag nuisance, per- 
mission to run at six miles an hour, and the granting for 








in the Agricultural Hall. And first let u3 say that all the 
firms usually present are well represented; to mention 
names would be little more than waste of space. 

The most striking exhibit is a great traction engine, 
shown by Messrs. Barrell, of Thetford. This engine has 
driving wheels 7ft. in diameter and 20in. wide. It is 
covered all over by a roof carried on heavy twisted brass 
columns, and bright brass has been freely used on the 
lagging bands, &c. It is a compound single-crank engine 
with three shafts and spring carried, as are all Messrs. 
Burrell's engines, on a system which has already been fully 
described and illustrated in our pages. The brass work 

is accounted for by the fact that 
it is @ showman's engine. It 
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each engine of one licence which shall be available all over 
Great Britain, on payment of a very small fee in each 
district. It is held, and properly held, that the Highways 
Acts have done enormous mischief in checking the 
development of locomotion and transport; and it is not 
too much, we think, to say that there is a movement in 
progress for a modification of the law which no Govern- 
ment can with prudence resist. As regards pleasure 
carriages their development is looked forward to with 
interest ; but the prevailing sentiment appears to be that 
they are very much for the future, and not to be con- 
sidered in comparison with the question of haulage. 





may not be known to our 
readers that a very consider- 
able trade is done by the 
Thetford firm in this class of 
machinery. A complete plant, 
including engines, merry-go- 
rounds, &3., will cost from 
£3000 to £4000, and there are 
many such sets at work. The 
leading end of the engine is 
fitted with an inverted spoon, 
on which is secured a dynamo 
made by Messrs. Dickenson, of 
Leeds, who have made the con- 
struction of peripatetic dynamos 
a speciality. These dynamos 
have to run about sixteen arc 
lights, besides a number of 
incandescent lamps. The lead- 
ing end of the engine is carried 
on a new fore-carriage, in which 
there are four india - rubber 
washer springs carrying the 
weight of the leading end of 
the engine, and one under the 
axle which keeps the others 
tight and prevents jumping, 
which would be bad for the 
dynamo. It is unnecessary to 
say anything of the other 
traction engines shown by this 
firm, which are of the usual 
pattern and excellence. 


Messrs. Fowler, of Leeds, 
alzo exhibit a showman’s 
engine. It is quite as large as 
that of Messrs. Burrell, and 
has rather more brass about it. 
The brass is in all cases provided 
according to the desire of the 
purchaser. It is noteworthy 
that the showmen are quite 
wise enough in the matter of 
engines to stipulate for the very 
highest possible workmanship 
and finish, and theengines shown 
by Messrs. Fowler, like that of Messrs. Burrell, will 
compare to advantage with the best finished railway 
locomotive in existence. The subject of finish suggests 
the stand of Messrs. Clayton and Shuttleworth, where 
will be found a 10-horse power horizontal engine, which 
leaves nothing to be desired, nothing in the way of work- 
manship that the imagination can conceive. But engines 
of this class are certainly not novelties at the stand of 
Messrs. Clayton and Shuttleworth. Messrs. Aveling and 
Porter, of Rochester, have as usual a fine display of 
traction engines. There is a photograph, too, in their 








_ stand which shows a new machine for breaking up roads 


The development of the pleasure carriage will probably | 


be effected by firms who have hitherto had very little to 
do with haulage on common roads by steam power. 

So much said concerning the direction which agricul- 
tural engineering appears to be taking, we may now 
proceed to say a little concerning the machinery showrt 


for repair, of which we shall have more to say in another 
issue. 
Messrs. Marshall, of Gainsborough, show two new 


engines, which we illustrate. One is a compound 
| portable engine, catalogued at 8-horse power. The 


cylinders are mounted on planed steel girders, and 
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the bottom of the cylinder is planed to fit on to these, so 
that it can be removed without disturbing any bolts in 
the steam space. — There is a brass connection on a 
separate riveted fixing to convey steam to the cylinder. 
This connection is covered with non-conducting com- 
position and covered over with the top also, so as to avoid 
all condensation, and the steam is taken to the top of the 
cylinder to ensure dryness. Both the valve chests are 
outside the cylinders, so that the valves are readily acces- 
sible. There is a separate drain pipe from the cylinder 
;ackets to the boiler at the end next to the crank shaft so 
tbat there is no possibility of any condensation from the 
jackets mixing with the steam passing into the engine. 
{n order to ensure the greatest possible stiffness in the 
crank shaft, and steadiness in running, the crank shaft is 
provided with a central bearing. The outside bearings 
are on steel hornplates, and the central bearing is attached 
to a planed fitting projecting above the lagging, and 
riveted to the boiler, and the same casting is also extended 
to receive the two safety valves. The engine is fitted 
with the Hartnell governor controlling automatic ex- 
pansion gear, and the pump is of the diagonal type, 
bolted to a steel fitting riveted to the boiler. From 
the above description it will be perceived that there 
are no bolts into the steam or water space of the 
boiler in any part. The engine will give off 30 brake 
horse-power. This is the maximum load of the engine 
with 1401b. boiler pressure. 

The other is a 6-horse power compound traction ergine 
with several important improvements. The cylinders in- 
stead of being bolted direct on to the barrel of the boiler 
are fitted on toa wrought steel flanging, so that having a 
flat surface the joint is easily made and kept. The valves 
are easily accessible from the top, and this engine is fitted 
with a special valve, which is used as an ordinary starting 
valve, but if a stop is removed from the quadrant by the 
starting handle, this valve can be pulled over so as to 
render the engine double cylinder high pressure, both 
exhausts going freely to the atmosphere ; this gives the 
engine a very considerable advantage in cases of emer- 
gency. This starting valve is very simple, and affords an 
excellent solution of an acknowledged difficulty with com- 
pound locomotives. It would, however be impossible to 
make its construction clear without a drawing. The 
water gauges and water lifter cock and steam pressure 
gauge cocks are all fastened to a massive brass fitting, 
thus avoiding a number of attachments in front of the 
boiler. This latter is constructed to work at a pressure 
of 1601b., and is of the usual type. The chimney base, 
however, is fitted with a damper which is very useful 
when standing. All the details of this engine are very 
compactly arranged, it is fitted with the usual two speeds 
of steel gearing, the brackets carrying the gear and crank 
shaft all being of steel. Arrangements are made for 
boxing in the whole of the moving parts if desired. A 
very neat flanged tank is fixed at back of the engine, and 
contains besides a coal bunker, ample accommodation for 
the driver. A steel winding drum is fitted to one axle, 
and this can be thrown out of gear when required. Before 
leaving the subject of traction engines, we may say that 
all the firms making such engines exhibit at least one 
this year, and they are all of unvisual excellence, both in 
design and finish. 

At the stand of Meesrs. Robinson and Auden, of 
Wantage, will be found a novelty well worth attention. 
Seeing how enormous a number of patents have been 
taken out for fly-wheel governors, since Mr. Wilson 
Hartnell devised the first ever used with practical suc- 
cess, a new departure in this direction seems to be almost 
out of the question ; however, it is not so. We illustrate 
a small electric light engine which Messrs. Robinson and 
Auden have had running for twelve months, fitted with 
Mr. Robinson's governor, and we give a view of the 
inside of the drum fly-wheel, which will make the con- 
struction of the governor fairly understood; although 
simple enough when seen, it is very awkward to describe 
it intelligibly. The principle is shown in the accom- 
penying diagram :—- 

Let A be the drum. 
B B are two flat-leaf 
springs secured to the end 
of the drum at C. DD 
are two weights carried by 
the springs. At E is 
secured a rod, which is 
fixed to the boss F of the 
excentric. In this is a 
slot which can travel 
across the crank shaft. 
When the drum revolves, 
the centrifugal force 
causes D D to fly outward, 
pulling the springs apart ; 
but these are fastened together at E and C. The con- 
sequence is that E and C tend to approach each other; 
but C is fixed to the drum head, so E has to move, but 
it cannot come nearer to the crank shaft without 
sliding the excentric across the shaft, and so reducing 
the admission of steam. With this explanation and the 
diagram we think our readers will be able to understand 
the engraving, which shows the governor as made. The 
pinion seen at the point corresponding to C turns a 
right and left-handed screw, and so augments or dimi- 
nishes the tension of the springs, and thus regulates the 
point of cut-off. The pinion works in a rack thrust in 
or out by the engine driver, the rack being handled by a 
circular non-revolving ring on the fly-wheel shaft. In 
order to steady the apparatus and prevent jumping, there 
18 @ single-faced ring which bears with sufficient friction 
on the side of the excentric to steady it, but this is not 
found to interfere with the sensitiveness of the governor. 
The firm show a very well made horizontal engine and a 
portable, both of which deserve notice. Before leaving Mr. 
Robinson’s governor, it may be worth while to quote the 

following passage from a letter written by Mr. Wilson 
Hartnell, who ought to know what is and is not good in 
fty:wheel governors, if any man doés. ‘{ have,” says 





' Mr. Hartnell, “closely examined the drawing and 


description of tbe governor invented by Mr. Arthur S. F. 
Robinson. The arrangements are both novel and ad- 
vantageous. The novel features are the absence of all 
working joints, and the positive connections to the 
working parts. Although there have been many forms 
of shaft governors, this governor combines new and by 
no means obvious features. It has also certain advan- 
tages which I have seen in no other, and has had in my 
opinion sufficient ingenuity exercised upon it to constitute 
a novel and useful invention.” 

It must be assumed thatia the miscellaneous machinery, 
everyone has sufficient to occupy him chiefly with the 
machines and implements which, having been in use 
from ten to fifty years, have proved to be useful. This 
does not, however, make a show which is quite as inte- 
resting as assuring concerning the fixity of demand for 
some things. Many of the well-known makers show 
elight modifications, but we find in many articles very 
little real change or improvement in form, weight, 
capacity, or price. The ‘ miscellaneous’ comprises field 
implements and food preparing machines and apparatus. 
In the first of these Messrs. Howard show a new small 
cultivator with tines attached to a main axle, turning on 
it, and curved to free themselves as they leave the 
ground. Messrs. Ransomes, Sims, and Jefferies show a 
new light steel cultivator, which is exceedingly handy, 
with easily changed wearing parts, and is light in draught 
on the land and on the farmer’s purse. Among the 
second class Messrs. E. R. and F. Turner show crushing 
mills that are much wanted in a thousand stables in 
London, where few oats are crushed, and where more 
oats are thrown out of nosebags than are used in feeding 
horses ; and chaff cutters are shown by so many firms 
that they seem to have arrived at a dead stand of per- 
fection, and winnowing, and dressing, and screening 
machinery remains so much as of yore, that a machine out 
of the 1851 Exhibition would do almost as well for exhibi- 
tion as a machine made to-day. Amongst the miscel- 
laneous were shown some pumps by Messrs. E. and H. 
Roberts, of Stony Stratford, made particularly to be 
worked by windmills. These pumps are so constructed 
that the lower valve and the plunger are always immersed 
in water, even when the suction pipe has run dry. The 
pump cylinder with its foot valve is placed within a 
cylindrical stand, which leaves between the two an 
annular space into which the suction pipe delivers. The 
suction pipe enters at a high level, and the delivery is 
attached to a large air vessel, so that the working parts 
of the pump remain under water. This is necessary for 
windmills, which may run a day and stand two or three. 
A new swath turner, for use with clover and grass crops, 
is exhibited by Mr. T. M. Jarmain, of Tetsworth, 
Oxon. The essential parts of this machine are two 
drums or sets of steel blades, somewhat similar to the 
fans of a mowing machine, but with the blades set 
so that they form parts of the threads of a screw, and the 
crop is turned continuously by these drums as it is 
followed blade by blade. These drums are light and are 
driven by chain gear. We have not seen this machine 
at work, but it is claimed for it that it effectually turns 
two swaths, without any tines or other parts to pick them 
up and throw and scatter them. The Deering harvester 
and mowers, to which we referred in our account of the 
Darlington Show, as being fitted with roller bearings and 
ball thrust bearings, is exhibited by Messrs. F. C. South- 





well and Co., of 41, Upper Thames-street, who are also 
exhibitors of other implements. Wagons, carts, and vans 
of various kinds are exhibited by Messrs. Crosskill and 
Sons, of Beverley, and by others, but no sign is shown 
of a mechanically-propelled vehicle other than the traction 
engine and road locomotive. 

The National Traction Engine Owners’ and Users’ Asso- 
ciation held its annual general meeting in one of the side 
halls of the Agricultural Hall, Mr. E. B. Chittenden in the 
chair. From the report for the year, which was presented, it 
appears that the Association is growing in numbers and 
in influence, but it has heavy calls upon its finances in 
repelling the various attacks which are made by local and 
other interests on the users of traction engines. 
Numerous cases of ‘‘ extraordinary traffic’ and other 
matters have been submitted to and considered by the 
Committee, and where the advice tendered was accepted 
satisfactory settlements were arrived at. The new bye- 
laws of the Kent County Council were opposed by the 
Association, and an inquiry was granted by the Local 
Government Board, and held at Maidstone by Mr. 
Inspector Codrington, C.E., on October 8th. The Great 
Western Railway Company made an attempt to prohibit 
the passage of vehicles over five tons in weight over 
its bridges. These bye-laws were opposed by the 
Association, and dropped. The attention of the Local 
Government Board was called to an extra fee of 5s. 
charged for preparing licences by the Salop County 
Council. The charge is to be withdrawn for the future. 
Correspondence is proceeding with the Local Government 
Board in opposition to certain licence conditions sought 
to be imposed by the Warwickshire County Council. A 
proposal to make bye-laws now before the Birmingham 
Corporation is, like the light railways and the horseless 
carriage questions, being carefully watched. All these 
things make funds necessary, and more members are 
required for this purpose. 

Several resolutions were proposed and carried, and in 
the course of the remarks made in support of them, 
speakers particularly urged the necessity for an Imperial 
licence, instead of the vexatious and prohibitive licences 
now imposed by every county authority. The bye-laws, 
it is urged, should be universal, as for horse-hauled 
vehicles, and the hours and loads should be uniform. 
The anomalies as to bridges should be removed, so that 
the traction engine owner should be as free from 
responsibility for repairs as a wagon or horse owner. At 
present ahorse owner goes scott free from costs if he breaks 
a bridge with a 15-ton load, while a traction-engine owner 





has to pay. The latter is, at the will of the district 
officials, male to go round by-roads to escape bridges on 


the main roads, and then he is summoned to pay because 


his traction engine in lanes.and bye-roads is extraordinary 
traffic. These and a great many other matters were 
touched upon by the meeting, and the feeling is evidently 
very strong against the present mischievous meddling in- 
terference with the free use of traction engines, especially 
for agricultural purposes. Amongst the resolutions 
passed was the following :—‘‘ That the members of the 
National Traction- Engine Owners’ and Users’ Association, 
in annual meeting assembled, respectfully urge upon her 
Majesty's Government to consider the importance of the 
industry represented by the Association, and the necessity 
of amending without delay the Road Locomotive Acts so 
as to provide greater facilities for the work of steam road 
locomotives in the interests of agriculture and other 
home industries.” Another was to encourage every 
traction engine owner to join the Association. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) . 





THE COAL SUPPLY OF OUR WARSHIPS. 

Sir.—R farring t> yonr leading article on ‘‘ The Cral Sapply «f 
Oar Warships,” in THE ENGINEER of N »vemboer 29:b, it appears to 
me that a somewhat erroneous view is taken as to the functions of 
our croisers in actual warfare. A3 far as I can understand it, the 
scheme you advocate is practically to the effect that our float 
should be subdivided and sqnadrons maintained, of high cffensive 
power but limited coal endaranc, at the principal port or ports «f 
our various Colonies. Ia defence of thi: you cite the instance of 
Japan, whcse craisera are, as we well know—if we except the 
Baenos Ayres, and one or two others—probably the most efficient 
ships ever constructed, reckoning on the ba-is of energy of gun 
fire per ton displacement. 

Nw, this scheme of loca! patrol fiset: would be an admirable 
one, provided always that each Colony or couatry guarded was self- 
contained, and did not have to send supplies to the mother country 
in time of war. Is this so? I think the answer will undeniably be, 
‘*N».” If£ we could not depend on our Foreign Possessions, or at 
any rate neutral Powers—such as America might be—for our food 
supplies, we should all ba starved out in a month or so. 
The reverse is also the case, viz, that our Colonies must 
ba largely dependent on this country for the necessary ammu- 
nition and other warlike stores. Now, suppose that our fleet 
were placed in the condition you suggest, namely, that 
the cruisers were unable to remain at sea for more than 
avery few days, and could only cruise round the immediate 
coasts they are to protect. How isit pcssible to retain the com- 
mand of the great highways of commerce by such means? Could 
not the enemy’s cruisers of more c2al endurance than ours remaiu 
out at sea, and so intercept merchant steamers, &c., while our 
own fizet would ba creeping round our coasts and waiting for the 
supplies which would never come? Again, if we are to adopt 
the blockade system, which is strongly recommended by Captain 
Mahan and other high authorities, can we keep the necessary 
watch over hostile ports if cur ships have to be constantly running 
away to the nearest coaling station’? The only alternative to this 
being coaling at sea, an opsration both dangerous and undesirable 
in time cf war. 

And, as Captain Mahan points out, it requires a much smaller 
flzet to engage the enemy before he can get away than to be 
obliged to follow him and find him at some distant part of the 
globe. To use your analogy of the bank and the robbers, it 
would, in our case, require much fewer policemen to surround 
the robbers’ headquarters than to have a force at each branch of 
the bank. ; 

Rather, I think, should our fizet have suffi -ient coal endurance 
t> enable them to be ready at almost any time to follow the 
evading fleet, and so bring it to action befora it has a chance of 
getting to Australia or Iadia, Cape Town or Quebec. Ii would be 
exasperating, to say the least of it, to be forced to give up a hot 
pursuit for the simple reason that the bunkers were empty. 

I apologise for intruding on your valuable space by a letter 
which does go little j1stice to its subj ct. CHIEF. 

Birkenhead, Dscember 9th. 


[Oar correspondent has entirely failed to grasp our meaning, 
woich is that while maintaining a sufficient number of general 
purpose cruisers, we ought to add largely to our localised forces. 
In one word, evary usefal class of warship should be found in 
abundance in the British Navy. Oar Colonies and our coaling 
stations should be strengthened, and this can, in our opinion, ba 
best done in the way we have suggested.—ED. E } 





FREE TRADE AND NO TRADE. 


Smr,—An American ambassador masquerading before the 
citizans of Ejinburgh in the garb of Free Trade, and bitterly 
denouncing the Tariff introduced and oe by the very Govera- 
ment he represents, was so inexpressibly comic, one was at first 
puzz’ed to understand why he should be allowed a freedom which 
would most certainly not be accorded to our representative. Oaly 
imagine, Sir, our ambassador to France expatiating in a public address 
to the Parisians on the great merits of Protection and the dire evils 
of Free Trade. Feeling there was more in it than meets the eye 
—the unmasking of which might not exactly suit our American 
friends—in order to ascertain whether Mr, Bayard meant Free 
Trade as we have it, or what the term is understcod to denote in 
the United States—a very different thing—I addressed to him the 
following inquiries, which he has not found it convenient to honour 
with a reply. ea 

‘‘TIo your interesting address in the Pailosophical Iastitution 
you epoke in terms of disapproval of the present fiscal policy cf 
your country, which induces me to ask the favour of your inform- 
ing me if, under the system you would propose as a substitute, 
you would admit the manufacturas of other countries free of duty, 
and only tax for revenue such products as cannot be produced in 
the States. O- would you prefer the policy of the D»mocratic 
party, which said—if I mistake not, I quote the words of President 
Cleveland—‘ The necessary reduction in taxation can and must 
be effected without depriving American labour of the ability to 
compete successfally with foreign labou~, and without imposing 
lower rates of duty than will be ample to cover any increased 
cost of production which may exist in consequeace of the higher 
rates of wages prevailing in this couatry.’ 

“ As you are aware, we tax heavily all we cannot produce, and 
religiously admit free all we can produce, the converse of which, 
we are assured by the Cobden Club, would be a violation of 
‘sound economic trath,’ though quite in accordance with the 
views of the statesmen who framed your policy, namely, that 
the proper subjects of importation into a well governed country 
are not those articles its people can supply for themselves, but 
those they cannot supply, and that goods of this character should 
be brought to the consumer at the cheapest postible price ; that a 
duty in this class is paid by the consumer, and is a revenue duty. 
In this respect it differs entirely from a protective duty, which 
is often wholly, and always largely paid by the importer.” 

It is curious it should never have occurred to the Free Trader 
who has been exulting over this address that the States, who are 
so deeply concerned in the maintenance of a system under which, 
while at full liberty to tax as they please our exports to them, 





theirs to us are admitted free, are naturally getting alarmed at 
the revival of Protection in this country. Here we have a ready 
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explanation of this strange anomaly, and its apparently tacit 
approval by the astute American Government. : 

t may also in some measure account for the frequency with 
which we hear our cousins from the other side of the Atlantic— 
not much given, asa rule, to decry their own institutions—com- 

lain of the 40 per cent. duty charged on their woollen clothing at 
ew York, which as the woollen industry has not yet had time to 
develope in the States, may be true enough, but as it grows, and the 
home supply becomes equal to the demand, these duties will no 
longer fall to be paid by the consumer but by the — importer, 
isely as occurred in the case of our corn laws, when though 
subject to a duty of 31s. 84. per quarter from 1834-8, the price of 
of wheat only averaged 503. 1ld., against, during the thirty years 
following abolition 523. 34. 

There are dutiss and duties. When will Free Traders bo content 
to discuss this question onits merits, and not by representing their 
opponents as seeking to impose a high tariff like that of the United 
States? All we ask is, that the foreign —— shall be charged 
duties equal in amount to the taxes the home producer has to 


pay: A, WILLIAMSON, 
15, Moray-place, Edinburgh. 
Dacember 7th, 


THE VALUE OF QUICK-FIRE ORDNANCE. 


Sir,—In the interesting article on ‘‘ The Icfluence of Qaick-fire 
Gans on Naval Power,” which appeared in your issue of Nov. 29:h, 
the armaments of British cruisers compare pg see A with the 
armaments of the foreign cruisers building at E'swick, and the 
Rassian cruisers Russia and Rurik. In justice to the British 
cruisers it should be borne in mind that in the Blenheim and 
Royal Arthur classes four of the ten Gin. quick-fire guns, and ia 
the Powerful and Torrible all the 6in. quick-fire guns, are 
mounted in armoured casemates, which would presumably resist 
the attack of all common shell, shells charged with high explosives 
and projectiles from the smaller quick-fire and machine guns. A 
6in. quick-fire gun ted in a te must be of far greater 
fighting value than a similar gun mounted on an open battery 
deck, as in the Rarik. Could the writer of the article in question 
give somes estimate as to the value of a casemate Gin. gun, com- 
pared with that of a similar gun without protection ? 

Park Gate, Battle, December 6th. T. A. BRassey. 








THE POWER LOST IN SLIDE VALVE FRICTION. 


Sir,—I have lately taken a good deal of trouble to find out 
what the facts real'y are about the friction of locomotive slide 
valves, but I find such bewildering diffsrences in all the statements 
I have come across that I am exactly where I was when I started. 

First, let me begin with a calculation as to what the percentage 
of ‘omer’ lost might reasonably be expected to be. Let us take a 
slide valve whose area is 3 of the area of the piston, and whose 
travel, cutting off at about 20 per cent., is 4 of the piston stroke ; 
this cut-off would make the effective pressure on the piston about 
30 per cent. of the steam chest pressure for speeds up to sixty 
miles an hour or so; then, as the coefficient of friction between 
absolutely dry metal surfaces is about 1, it is fair to su e it 
would not be more than } if these surfaces were lubricated y the 
moisture in the steam. Calculating on theee lines, we have the 


following :— Va uabie es ae 


or between 5 and 6 per cent. of the power produced by the engine 
lost in slide valve friction, and this without any oil lubrication, 
and without counting the relief pressure on the other side of the 
valve. Moreover, the area and travel of this valve are considerably 
larger than is usually the case. Taking all these things into con- 
sideration, it is extremely likely that the real figure would not be 
half of what I have calculated. 

And now for the statements I have found on this subject. Mr. 
Aspinall, in his paper read before the Institution of Civil Eagineers 
in 1888, calculates the power lost to be between 1°34 and 2°26 
per cent., I think ; but ina summary of his paper for the Railway 
Congress last summer, which appeared in The ENGINEER, some 
Midland engines fitted with piston valves are said to have saved 
6°8 lb. of coal a mile—say 20 per cent.—prcbably more, apparently 
entirely through the use of piston valves. Again, one of the 
North-Eastern piston-valve engines saves 10 per cent. of coal, 
according to THE ENGINEER—the consumption of only one is given 
—while M. Sauvage, in his ‘‘ Machine Locomotive,” says the 
coefficient of friction with ordinary lubrication is about =, which 
would make the percentage of loss even smaller than Mr. Aspinall 
calculates, It is, of course, possible that the saving calculated 
from the actual consumption of fuel may not be corract, owing to 
the different conditions which even locomotives engaged on 
nominally the same work must encounter, and to some being in 
better general condition than others, But this, to my mind, does 
not by any means explain the whols, 

There are several other interesting points I might call attention 
to. Valves placed above the cylinders are said to take up more 
power than those placed between or at the sides, while as far as I 
can make out valves placed below are best of all. In D. K. Clark’s 
‘* Steam Engine,” the valves of the Gladstone class of engines on 
the Brighton Railway are said hardly to wear at all, although they 
are apparently only lubricated through the cylinders ; also a driver 
of an express engine on the Great Eastern told me that valves 
placed below the cylinders do not get so hot, This same man told 
me as well he would not care to have his valves balanced, and 
seemed to think that it would not improve them. 

Another point is this, Does increased travel mean increased re- 
sistance? Some think that as the travel increases the effect of 
the lubrication does also, so that almost the same power is used up 
whatever be the length of the travel, within certain limits. 

Yet another point. What is the effect of oil lubrication? Most 
people would say it made a great difference. And yet in ‘‘ Le 
Graissage des Cylindres et Tiroirs,” by M. Sézéla, figures are 
given which would seem to show that so long as the travel of 
the valve is fairly long, there is hardly any difference in the co- 

; ficient of friction, whether no oil is used or whether seven drops a 
* minute are passed from a sight-feed lubricator. 

All this wants a great deal of clearing up ; if a discussion were 

got up on the subject, it might have that effect, 


Trinity College, Cambridge, December 7th. R, CoLuier, 





LIGHT RAILWAYS. 


Sir,—We read a great deal about light railways. In some dis- 
tricts they are found to be a great advantage, in others it would be 
impossible for them to pay unless they ran along every main road. 
Instead of light railways we have road locomotive engines and 
wagons, all up to date, which are better adapted for hauling and 
conveying goods from place to place. The great advantage is that 
the 3 can be loaded and taken to their destination with- 
ont transhipping. But you may say, Why are they not ured 
more? Because they are taxed in each county. If there was one 
tax only, which would allow the owners of traction engines to go 
anywhere, they would be used more. May I say that there would 
be thousands of men employed making same, and millions of 
pounds spent which is at present doing next to nothing. 

Another great — is the oil engine road carriages. Hore 
is another opening for labour. 

There are several firms in England to-day which are builders of 
traction engines that could employ three times as many men if the 
tax was reduced or limited to one licence, 


Tybridge, Worcester, December 9th, ARTHUR W. BURGESS, 





THE PROPOSED WATERWORKS ENGINEERS’ ASSOCIATION, 
Sir,—I was much interested in reading Mr. Gaskin’s letter on 
the above subject, in your issue of a few weeks ago, and the 
correspondence to which it has given rise, I am confident that an 





association somewhat on the lines suggested by Mr. Gaskin would 
meet with support. 

I may here observe that the proposals of Mr. Bradley, as con- 
tained in his letter published by you on the 29th ult., are not such 
as would meet the approval of the graat msjority of engineers. 
Referring to the Incorporated Association of Municipal Eogineers 
—which he is so anxious we should join—he eays, “‘ Its title, like 
its qualification for membership, is broad and comprehensive.” I 
fail to see how this squares with the statement that ‘‘ candidates for 
admission as members must be civil engineers, or surveyors.” 

Only a very small number of waterworks are — by sur- 
veyors, who, on account of the smallness of the supply required, 
are, so to spsak, obliged to undertake the double duty. The 
waterworks engineers of Great Britain are of sufficient importance 
to form an independent association of graat influence, and I have 
no doubt, now that the matter is assuming a definite shape, the 
result will be satisfactory. The only suggestion I will make is that 
full membership should be open to civil cr mechanical engineers, 
and to surveyors actually engaged in the management of water- 
works, ROBERTUS, 

London, Dacember 11th. 








ELECTRIC LIGHTING REGULATIONS. 


THE committee appointed by the Board of Trade to consider 
whether it is desirable that the limit of low pressure as defined by 
the Board of Trade electric lighting regulations for the protec- 
tion of public safety should be altered, hava made the following 
report :— 

To the Right Hon, C. T. Ritchie, M.P., President of the 
Board of Trade. 

Ths committee, having duly considered the question referred to 
them, are of opinion— 

1, That it is expedient to alter the definition of pressure in the 
above-mentioned regulations as follows, viz. :—First, omit the 
following words :—“‘ Pressure on any altarnating current system 
being taken to be the equivalent of pressure on a continuous cur- 
rent system when it produces an equal heating effact if applied to 
the ends of a thin stretched wire or carbon filament.” Secondly, 
in place of paragraphs (a), (5), and (c) substitute the following, viz : 
—(a) Where the conditions of the ey are such that the pres- 
sure may at any time exceed 500 volts if continuous or 250 volts 
if alternating, but cannot exceed 3000 volts whether continuous or 
alternating, the supply shall be deemed a high pressure supply ; 
(8) to be worded as existing ; (c) omitting ‘“‘or the equivalent of 
3000 volts.” 

2. The committee further advise that the following amendments 
should be made in the proposed regulations, viz :—(a) Regulation 
(1) to read as follows :—‘‘Save as hereinafter provided the pres- 
sure of a supply delivered to any consumer shall not exceed 250 
volts at any pair of terminals.” (/) Regulation (31) add, ‘‘ No 
such conductor shall be ata higher pressure than 300 volts from 
earth.” (c) Regulation (6) for supply omit the words “‘ or less than 
45 volts if continuous or the equivalents thereof respectively if 
alternating.” In place of ‘'150 volts” read ‘250 volts.” Add at 
the end the following proviso, viz :—‘' Provided that no change 
shall be made in the pressure of the supply to any consumer in 
consequence of the issue of these regulations except with his 
consent,” 

3. With reference to the suggested alteration to lation (31) 
for safety, the committee are of opinion that, to enable the use of 
500 volts continuous pressure between the outer conductors of a 
three or five-wire system with bare conductors laid in conduits, the 
Board of Trade may give a provisional sanction to an earth connec- 
tion being applied to one point of the middle conductor, in any 
case in which they are satisfied that a high insulation is maintained 
on all other points of the system, and that suitable and sufficient 
means are provided for the i diate detection, localisation, and 
correction of any fault of insulation. 

4, The committee consider that in making the above suggestions 
they have indicated clearly how, in their opinion, the question of 
limitation of pressure should be treated to adequately secure the 
safety of the public and to meet the requirements of electric 
lighting undertakers and the convenience of their customers. 

They do not, however, wish to insist upon the exact wording 
suggested, and would leave the final draughting of these amend- 
ments, and any consequential verbal amendments of the draught 





regulations, in the hands of the Board of Trade. KELVIN. 
W. H. PREECE. 
8 Richmond-terrace, Whitehall, Dc. 2ad. P, CARDEW, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a fair attendance on Change to-day. The position of 
the steam and house coal trades remaios unaltered. Inquiries for 
pitwood were good and prices firm. The briskness in the steel and 
iron markets still prevails. In common with neighbouring ports 
the coal trade is not so flourishing as is usually the case this time 
of the year. Saveral fixtures, however, have taken place within 
the last few days, a large number of vessels are due and every- 
thing points to the next week or two being very busy. Theamount 
of iron ore imported has been comparatively small. Nearly all the 
dry docks have been occupied, and the ship-repairing trade is 
generally in a state of great activity. 

Prices ruling on ’Change to-day were as follows :—Coal: Best 
steam, 83. 6d. to 83, 9d.; seconds, 83, to 8s, 34.; best house coal, 
10s. 6d.; dock screenings, 53. 3d. to 53. 6d. ; colliery small, 43, 64. 
to 43, 9d. ; smiths’ coal, 6s. 6d. Patent fuel, 10s. Pig iron : Scotch 
warrants, 47s, 14d. ; hematite warrants, 48:3. 1d. f.0.b. Cumberland ; 
Middlesbrough, No, 3, 383. 14d. prompt ; Middlesbrough hematite, 
45s, 9d. Iron ore: Rubio, 12s,; Tafna, 11s, 3d. Steel rails; Heavy 
sections, £4 15s.; light sections, £5 5s. Tin-plate bars, £4 53. to 
£4 103; Siemens tin-plate bars, best, £4 7s. 6d. to £4 12s. 64., all 
delivered in the district, cash, less 24 per cent. Tin-plates: Besse- 
mer steel coke, 93. 6d. Siemens coke finish, 93. 9d. Ternes, per 
double box, 28 by 20c., 21s. to 223. Pitwood, 163, 6d. to 163, 9d, 
Freights outwards continue firm. 








THE INSTITUTION OF CIvIL ENGINEERS.—There are thirty mem- 
bers and associates of the Institution of Civil Engineers who have 
been on the books for upwards of fifty years. These are, in order 
of election, Sir Charles Hatton Gregory, K.C.M.G., past-president ; 
Mr. George F, White; Mr. H. D. Martin; Major-General G. B. 
Tremenheere, late RE.; Mr. John Baldry Redman ; Mr. S. B. 
Worthington ; Mr. Edward Cottam ; Mr. John Clutton; Mr. T. 
Dyne Steel ; Ds. William Pole, hon. secretary ; Mr. J. C. Sherrard ; 

r. Peter Bruff ; Colonel T. H. Sale, late R.E.; Mr. William Evill ; 
Mr. W. L. Baker; Mr. John Boustead; Mr. William Lindley ; 
Mr. Edward Dobson; Mr. Henry Warriner ; Mr. George Henry 
Birkbeck ; Mr. Alfred Upward ; Sir John Fowler, Bart., K.C.M.G., 
past-president ; Mr. James Abernethy, past-president ; Mr. J. H. 
Pepper; the Baron Da Bois de Ferritres ; Mr. Henry Hensman; 
Mr. W. H. Barlow, past-president; Mr. William Shears; Mr. 
W. P. Marshall, and Mr. H. Wollaston Blake. Of those elected 
during the years 1846-50, both inclusive, there still remain Mr. 
Edward Woods, past-president ; Mr. J. B. Huntington ; Mr. John 
Addison; Mr, F. C. Christy; Mr. Robert Jacomb-Hood; Mr. 
P. J. Margary; Mr. Charles Neate; Mr. W. G. Brounger ; Field- 
Marshal Sir Lintorn Simmons, R.E., G.C.B.; Mr. Alfred Williams ; 
Sir Robert Rawlinson, K.C.B., past-president ; Mr. G, W. Harris ; 
Mr. Henry Currey; Mr. J. 8. Valentine; Mr. Henry Maudslay ; 
Mr. George Arthur Biddell; Mr. Henry Robinson; Lord Arm- 
strong, C.B., -president ; Mr, William Radford; Mr. William 
A ll Mr. William Wilson ; Mr. William Sowerby ; Sir Douglas 
Galton, K.C.B.; Sir George Barclay Bruce, past-president ; Mr. 





Charles Christopher Carleton Baynes, and Mr. George James 
Munday, 





ey 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON Anp 
OTHER DISTRIOTS. 


(From our own Correspondent. ) 
THE Olyde and Belfast negotiation renders the tone of the Midland 
market increasingly cheerfal, and feelings of gratification ars 
entertained at the prospect of the normal commercial relationg 
between Scotland and this district being restored, and also at the 
release of local manufacturers from the pressure of unusually 
severe northern competition, All the works are busy completing 
as much as they can before the Christmas holidays. Prices both 
of pig and finished iron and of steel are unchanged on the week, 

Satisfaction is expressed in Midland iron and steel circles at the 
maintenance cf the export improvement. The November iron and 
steel shipments for the kingdom compared with last year show, it 
is noted, an increase of 18,192 tons, or 7‘7 per cent. in quantity, 
and of £102,181, or 6 por cent., in value. For the eleven months 
the increase in quantity amounts to 161,429 tons, or 6°6 per cent., 
and in value to £752,880, or 4°3 per cent, In pig and puddled iron, 
of which much larger supplies than last year oo been sent to the 
United States, there is an increase of 21 per cent. for the month, 
and 94 per cent. for the whole period. Bar and angle iron show 
an increase of 44 per cent., and of nearly 2 per cent, for the two 
periods, whilst railroad iron and steel advanced more than 12 per 
cent. for the montb, though it went back 4 per cent, for the eleven 
months, Wire has been in greater demand than last year on 
account of Germany, the Argentine Rapublic, and Australasia, the 
increase amounting to 9 per cont, for the montb, and 15 per cent, 
for the longer period. Cast aud wronghtiron advanced 7 per cent, 
for the month, and the same for the eleven months, whilst hoops 
and black sheets fell off 30 per cont. and 26 per cent. for the month 
and eleven months. Unwronght steel, notwithstanding diminished 
shipments to Russia and the United States, increased 64 per cent, 
for the month, though there was a fall of 2 per cent. for the 
eleven months, 

As a set-off against the decline in black sheets above-mentioned, 
itis gratifying to find that galvanised sheets show the very sub- 
stantial advance of 27 per cent. for the month, and 114 per cent, 
for the eleven months. Last month the shipments totalled 18 924 
tons. South Africa is just now the largest buyer, having taken 
lest month nearly 5400 tons, an increase over Ostober cf 1200 tons, 
and on this time last year of 3000 tons, Australasia is the next 
best market with 3193 tons for the month; India follows with 
1900 tons, and then the Argentine Republic with 1400 tons—an 
increase of 300 tons over October. 

For the eleven months the galvanised sheet exports have reached 
183,668 tons, against 156.443 tons last year. Thus there is an 
increase of more than 27,000 tons. Australia and India have run 
each other very close this year for premier position, Australia 
taking 36,458 tons, and India 35,671 tons. The Australian ship- 
ments are about the same as during the last two years, but India 
has increased more than 10,000 tons ; third place is taken by South 
Africa with 28,778 tons, and the Argentine comes fourth with 
17,717 tons. Cbili has taken 10,500 tons, or an advance on last 
year of 2800 tons. Some of the other South American markets 
have also improved. 

Information has reached this district that an agent specially 
appointed by the Mexican Government will arrive in England about 
the middle of January to place contracts for the supply of farther 
material for the railways and other public works that have been 
decided upon there, e state of Mexican finances is apparently 
such that the Government at the end of the current financial year 
will have even more in hand to expend upon internal improvements 
than it originally contemplated. 

The light railways question continres to arouse much interest in 
the Midlands. The views of the majority of Midland traders are 
well reflected in the resolution which on dneeday the Chamb 
of Commerce of Wolverhampton decided to place in their name on 
the official programme of the forthcoming meetings of the Associa- 
tion of Chambers of C , to be held in London on the 24th, 
25th, and 26th of March. The resolution is :—‘' That ~ legisla- 
tion on the subject of light railways should provide (a) that upon 
an application, supported by the local authorities through whose 
jurisdiction the proposed line passes, the Board of Trade shall have 
power to authorise the making of the railway ; (+) that the com- 
pensation to be paid for the Jand taken should be fixed by an 
arbitrator appointed by the Board of Trade, who should be instructed 
to take into account the value added to the remaining land of the 
same owner by the improved means of communication.” The 
Wolverhampton Chamber will also propose that the Railway and 
Canal Traffic Act, 1894, shall be extended to canals, 














NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Daring the past week a rather better tone has 
come over the iron trade here, and there has b3en a good deal of 
inquiry stirring with a view of placing contracts for next year, the 
general feeling being that as soon as the market recovers from the 
a effect of the shipbuilding dispute, prices will again show 
an upward tendency. The position is certainly strong enough fully 
to justify anticipations of higher prices, There has not in for 
years so great a scarcity of some of the leading brnds of pig iron used 
in this district ; it is exceptional where Lincolnshire makers are 
not fully sold for all their production of foundry qualities until 
March or April next year, and the leading Derbyshire makers are 
also heavily sold over two or three months. It is consequently 
difficult to get quotations at all for foundry Lincolnshire, and 
Darbyshire makers will as a rule only book very small quantities at 
their maximum rates. Asa result Lancashire makers are just now 
having the market pretty much to themselves, so far as their 
foundry qualities, which correspond very much with Lincolnshire 
and Derbyshire, are concerned, and they are booking freely at their 
fall rates. Finished ironmakers are also in much the same position 
as regards bars and sheets, their order books being well filled over 
the next two or three months ; and no difficulty is experienced in 
booking quite as much business as they care to entertain, at their 

ae prices. } J 
here was a full attendance on Tueeday’s Manchester iron 
market, and although only a moderate weight of actual buying 
was going on, the tendency with the approaching close of the year 
being to restrict orders to as small quantities as ible for im- 
mediate wants, there were some fairly good lines on the market 
for forward deliveries. Merchants in some cases are still under- 
selling to get hold of any orders of any real moment, and unless 
it is to realise on iron already bought at considerably under 
current rates, it is difficult to understand the excessively low prices 
which in some instances have been quoted. Makera’ prices for pig 
iron are all round fully maintained, and thereisnodisposition on their 
part to pet hants and dealers who are underquoting 
them, In Lancashire a pig iron makers are readily getting 
their full quoted rates, equ 46s., less 2}, delivered equal to 
Manchester. For foundry Lincolnehire, where makers quote at all, 
prices remain at about 433. 6d. to 44s., net cash, delivered Man- 
chester, but beyond renewale of contracts with regular customers 
there is practically little or no Lincolnshire to be bought at the 
above figures, and Derbyshire foundry iron remains firm at 46s, 6d. 
to 47s, 6d., net cash, delivered Manchester. In the lower 
qualities of Lincolnshire some makers have moderate quantities 
to offer at 403, for white, 403, 6d. for mottled, and 41s, 6d. for 
No. 4 forge, net cash, delivered Manchester, and these figures 
are being got, Oatside brands are, if anything, firmer, although 
underselling still goes on, Foundry Middlesbrough ranges from 
463. 4d. to 47s, 4d, net, cash, delivered Manchester, with Scotch 
iron about 47s. 9d. to 48s, for Eglinton, 48s, 6d. to 48s, 9d. for 











Glengarnock, and 503. 9d. to 51s, for Gartsherrie, net prompt cash, 
delivered Lancashire porte, 
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In the finished iron trade the only unsatisfactory feature is the 
decided falling off in hoops, the advanced Association list prices of 
the Lancashire manufactarera apparently jast now enabling con- 
tinental makers to secure most of the ordera at present coming 
upon the market. Lancashire makers, however, state that with 
the increased cost of material by are compelled to hold on to 
their prices, and these remain at £6 2s. 6d. for random to £6 7s. 6d. 
for special cut lengths, delivered Manchester district, and 23. 64. less 
forshipment. With regard to bars, however, the positionis altogether 
different, one manufacturer sta to me on ’Change he had heard 
that Belgian makers, who have all along been such keen competi- 
tors with the English manufacturers, were now actually quoting 
higher prices than the present list rates for Lancashire bars. 
Delivered Manchester district, £5 103. continues to be readily got 
for Lancashire, and £5 15s, for North Staffordshire bars ; and one 
or two fairly ey orders are reported to have been placed for 
next year at the full rates, For sheets there is also a continued 
active demand, with prices ranging according to quality from £7 
up to £7 15s., delivered Manchester district. 

Nut and bolt makers report a fair business doing at about late 


rices. 

Only a limited weight of business comes forward in the steel 
trade, with hematites weak at about 563. to 563. 6d., less 24, for 
good foundry qualities ; good steel billets, £4 7s, 6d. to £4 103,, 
net cash. Makers of boiler plates are still open to book for 
prompt delivery at £6 5s., but not anxious to sell forward, as a 
substantial advance is expected. In heavy steel forgings come 
very low cutting is reported, quite 2s, to 33. per cwt. below leading 
makers’ quotations, 

The metal market continues slow, with list rates for manu- 
factured goods unchanged, 

Most of the reports I receive from engineering firms in this 
district are to the effect that new work is coming forward satis- 
factorily, and as a rule they are kept fully going, although here 
and there some establishments are not quite so well off as they 
were a short time back, In railway plant and material there has 
been a good deal of new work coming forward recently, and the 
Ashbury Railway Carriage and Iron Company has booked an order 
for one thousand wagons for the North British Railway Company. 
This company is also busily engaged in the construction of twelve 
long bogie carriages, third class, of eight compartments, for next 
season’s excursion traffic on the Belfast and Northern Counties 
Railway, and a and a number of wagons for the 
Barry Railway and k Company. 

The usual monthly returns issued by the engineering trades union 
societies are of a fairly satisfactory character. With regard to the 
Amalgamated Society of Eogineers, it is still difficult to get at any 
definite estimate as to the total number of members on out-of-work 
benefit ; but, were it not for the strike in the Clyde and Belfast 
districts, there would have been a slight reduction in the unem- 
ployed list, In the Manchester district trade continues to improve, 
there being now considerably under 5 per cent. on donation benefit 
which is very satisfectory, as it shows a decrease in the cut-of-work 
members at a time of year when an increase is usually expected, 
and I may add that the above percentage is less than half that for 
the corresponding month in last year, when about 10 per cent, of 
the local members was in receipt of out-of-work support, and hope- 
ful anticipations are being entertained as to still farther increased 
activity in the new year. The Steam Engine Makers’ Society is 
not very materially affected by the shipbuilding dispute, and has 
still less than 3 per cent. of the total membership on donation 
benefit, Reports as to the condition of trade continue of an en- 
couraging nature, especially as regards the heavy stationai 
engine building industry, with other branches fairly well employed, 
bat only a very slight improvement in marine centres, 

Depression still prevails in the coal trade, and collieries in many 
cases are not running more than three to four days per week. 
House fire qualities continue only in very moderate request, with 
supplies plentiful and prices barely maintained at recent fall rates, 
The lower descriptions of round coal suitable for iron making, 
steam, and general manufacturing purposes remain a drug upon the 
market, with lower prices than ever taken to clear off quantities, 
63, to 63, 6d. per ton being the full average figures for land sales, 
at the pit mouth, with 1s, less taken in some instances for shipping 
orders, Eagine fael is becoming more plentifal, with a good deal 
going into stock at some of the collieries. C»mmon sorts are 
offering very low, and are obtainable at from 23, 6d. to 3s, 6d.; but 
the better qualities are fairly well maintained at late rates, averag- 
ing 4s. 6d, to 53. at the pit. 

For shipment the business doing continues very limited in weight, 
with orders only obtainable at excessively low quotations, common 
steam coal being in some instances obtainable at 6s. 9d, to 7s., 
une Mersey ports, with better sorts quoted 7s, 6d, to 7s, 9d. 
per ton, 

Barrow.—The hematite iron trade is firmer and stronger on the 
week, and business is showing evidence of new life. Makers are 
only keeping 36 furnacesin blast, but additional furnaces will be 
lit with the new year. Prices are firmer at 483, 6d. to 503, for 
makers’ iron, mixed numbers, net f.0.b., while warrants are at 
48s, 14d., sellers, net cash, buyers a halfpenny less, Stocks have 
unexpectedly been increased this week by 6947 tons, and they 
how stand at 288,274 tons, or an increase of 117,796 tons since the 

inning of the year, 

Iron ore is quiet in tone, but prices are firm, and raisers are 
looking forward to increased business soon, Average qualities 
are at 10s, per ton, net at mines. 

The steel trade is better employed on railway material, and the 
rail mills are on full time, while orders are well held. Makers, 
however, have not been at work for some time with the plate 
mills, but there is every prospect of the mills starting with the 
new year, as by that time it is expected shipbuilders will have 
all their difficulties settled, and will require big deliveries of plates 
and other material. Ordera for hoops and billets are fairly main- 
tained, and re | castings are in request, but blooms, slabs, and 
wire rods are still a drug on the market. 

Shipbuilders and engineers have nothing new to report, but they 
are very busy on Admiralty work, but report a quiet demand for 
commercial work, 

The coal and coke trades are steadily employed, and the 
poem a has recently increased. Prices are firm but un- 

The shipping trade is depressed, Exports from West Coast 
pe reached during last week 6085 tons of pig iron and 2492 tons 
of steel, compared with 6310 tons of pig iron and 6053 tons of steel 
In the corresponding week of last year, a decrease of 225 tons of 
pig iron and 3561 tons of steel. The aggregate shipments to date 
re totalled up to 279,020 tons of pig iron and 337,165 tons of 
Stee’, compared with 333,055 tons of pig iron, and 367,660 tons of 


pepe a decrease of 54,035 tons of pig iron and 30,495 tons 








THE SHEFFIELD DISTRIOT. 
mi (From our own Correspondent.) 
coal’t borg month has now been reached, and it finds the house 
peahiene e hy the South Yorkshire district in a somewhat peculiar 
cou n. The recent new wagon regulations are acting against the 
pres ng of large quantities, as merchants have no inclination to 
The aan the conditions now imposed by the railway companies, 
‘aa _ her also has not been favourable for business. The pits 
reir . at well employed as in October. The Metropolis is taki 
disel moderate supply, and reports from agents in the capita 
Ose Soe depressed condition there, A better demand, 
house ana ‘as to be reported from the eastern counties in both 
insinn A os coal. Owners cannot raise prices, and in many 
pre: _ it has been found that quotations for household qualities 
Best Si the price that is being obtained for them, 
aia ; ilkstone coal is at 83, 3d, to 93. 64. per ton, with ordinary 
Ples at 7s, to 7s, 6d, at the pits ; Barns ey “ softs,” 7s, 6d, to 





83, 3d., while Flockton can be purchased at 7s. 34. to 7e, 6d.; with 
= seam fuel as low as 6s, to 63, 3d. per ton in quantities at the 
pi 

As is usual at this season of the year, the steam coal trade is 
quiet. A few local collieries, however, are sending some fair 
quantities to Hull, where business is being well maintained con- 
sidering that the Baltic and many other ports are now closed. It 
is satisfactory to note that last week the coal shipments exhibited 
an advance of some 3469 tons over the same period of 1894. 
Grimsby is taking a good supply, although a depressed business 
has to be reported with Goole. Quotations favour buyers, and 
they still range from 63. 64. to 7s, 3d. per ton, 

Railway companies are taking a considerable tonnage on contract 
account from local pits, A good deal of interest is being excited 
in this district with r to the price at which the coming rail- 
way fuel contracts will be placed. For that of the North Eastern 
Company there is ive petition, and it is understood that 
this line are to pay less per ton than it did at the beginning of 
the year. Coalowners do not view very favourably the action of 
the North-Eastern in taking over the Hull and Barnsley under- 
taking from that company. There are, of course, afew exceptions. 
A meeting of South Yorkshire coalowners was held this week, when 
the subject was a up for consideration. It was, however, 
decided to abandon the a till the next meeting. Gas coal is 
in very good request, although large supplies prevent any increaso 
in prices, Manufacturing fuel is again in a poor way. West York- 
shire manufacturers have been ordering pretty freely, but makers 
in the Lancashire district have been omy moderate in their require- 
ments. Bost screened slack is at 4s, 3d. to 53., with ordinary pit 
slack 2s. 94, to 33. Smudge unchanged at from ls, to ls, 3d. per 
ton, according to the quantity required. A better feeling prevails 
in the coke trade, notwithstanding the fact that the output is still 
in excess of the demand. Moderate tonnage is being forwarded to 
both North Lincolnshire and Derbyshire, and this is all the more 
surprising when it is known that there are more farnaces in blast 
than a short time ago, 

Jadging from orders to hand, it may be safely stated that the 
iron and steel trades are recovering from the effects of the strike 
on the Clyde. Should this dispute be ended at once, rapid strides 
would be made towards regaining lost ground. Hematites are now 
selling at 57s. 6d. to Bs. 6d. mixed numbers, deiivered in 





Sheffield. At these quotations some very moderate orders 
are — placed. Desbyshire forge iron is now at 453. per 
ton, with Lincolnshire forge at 39: and foundry 423. per 


ton. It is becoming increasingly evident that lozal makers antici- 
pate a good fature for the iron trade. This is significantly proved 
by the putting of more farnaces in blast. It costs something like 
£700 to £1000 to repair and re-line a furnace, and no makers would 
go to this expense if they had not every confidence of a better 
busi soon, | billets, guaranteed temper, are selling at 
£5 12s. 64, to £6; commoner sorts, £4 7s. 61. to £5; Siemens 
ates], £7 to £7 7s. 6d. per ton; wire rods, guaranteed temper, 
£9 103. to £10; with bars, at £5103. to £6. Makers of Swedish 
Beesemer reyort a good business, and higher quotations are asked 
for. Ina recent large order 323, 6d. advance was offered, but the 
manufacturers asked 353, The establishments devoted to the 
manufacture cf projectiles are busy on some good requirements 
for our own Government. Railway material is in good request in 
the Midlands, and it is hoped that this better feeling will have the 
effect of strengthening quotations, Makers of tires, axles, springs, 
and boffers in this district are full up with orders, 

In the lighter industries trade continues in the satisfactory 
condition common to this season of the year. Agricultural 
implement and machinery manufacturers are, however, com- 
plaining very bitterly of the keen competition of both 
American and German firms, These foreign houses are, they 
say, taking the very best of the business in mining tools, 
shovels, picks, and like goods required in the South African 
markets, This is due to the low price at which they can place 
their productions on the market. It is claimed that the English 
goods are by a long way the best, but cheapness carries off the 
work. This state of things is partly due to the higher freights 
charged by British steamship companies, when compared with the 
prices fixed by foreign companies, Makers in this district state 
that the difference between the English and the German or 
American charges for carrying their produce practically 
gives the foreigner, with his cheaper labour, the command 
of the market. Reports from the hafting establishments in 
the city are somewhat confusing. Some state that trade has 
never been better, while there are others who absolutely reverse 
that statement. It may be taken for granted, however, that 
this business is in a very active condition. 

This also gives the key to the state of the cutlery trade. Stag 
horn is freely inquired after, the only drawback being that it is 
asked for in such small lots. Buffalo and pearl are in excellent 
request. In the pressed horn trade many houses are so fall of 
orders that they will take them some weeks into the New Year to 
finish, These requirements are mainly for matchet handles and 
similar tools, This department of the hafting business has suffered 
a severe loss in late years through the preference of customers for 
wood instead of, as before, pressed horn handles for umbrellas, 
Bone and scales have been nearly entirely superseded by such 
compositions as celluloid and xylonite. Bone cutters have latterly 
found employment in the preparation of these substitutes for the 
market. Of late years there has beon a decided preference for 
xylonite, celluloid, and similar imitations in the markets of the 
world, and the substitutes are so cleverly produced, it is most 
difficult, even for people who live in Sheffield, to detect the differ- 
ence between them and real ivory. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THOUGH the Board of Trade statistics for the past month were 
in all respects excellent, and afforded incontrovertible evidence of 
a substantial revival, and though the revenue returns and rail- 
way traffics present equally as good indications, yet business in 
this district has rather gone back than otherwise. This may 
in a measure be attributed to the ceason, for December is usually the 
quietest month in the year. Stocks increase, exports are 
poor, and prices are weak. The holidays keep consumers from 
buying, as also does stock-taking ; for while the latter is going 
on they like to have as little iron as possible in their 
yards, and in Dacember they want no more than satisfies 
their immediate needs, It may therefore be expected that 
the increase in stock will exceed that of last month; for 
while the shipments are smaller and local consumption less, 
the make is not in any way reduced. Buta large increase in 
stocks in Dacember is what is generally looked for, and has no 
marked unfavourable effect upon the market, though it induces 
some selling at lower price: for a time, and it is seldom that the 
December prices are the best of the year, even when a revival is 
in progress. This week some of the makers have taken lower 
prices, For a long time they have adhered to 38s, for early 
f.o.b, deliveries of No, 3 Cleveland pig iron, and most 
of them still keep to that figure, but some who want to 
prevent their stocks i ing have reduced their price, and have 
taken 37s, 9d. per ton for December deliveries of No. 3, which is 
the rate which the merchants had been accepting. That seems to 
be the minimum ; but it is less than has been taken at any time 
since last August. Nevertheless, it must be acknowledged that the 
tone of the market is on the whole favourable and cheerful, and 
though it is expected that trade will be very slack until we have 
fairly entered apon the New Year, Ph everything points toa brisk 
trade for the earlier months of 1896, and the opinions of traders 
are generally optimistic, Ironmasters count upon getting 40s. for 
No. 3 Cleveland pig during next year, which is more than they 
have been able to eecure this year, though in August there appeared 








every probability of its being realised, but the rise stopped at 
393. 64. Producers will not readily sell for spring delivery, and 
especially when buyers only offer 38s. for No. 3, which is what the 
leading makers want for prompt. 

Cleveland warrants are firm in price, notwithstanding the —— 
increase in stocks in the public warrant stores. The increase 
even more rapid than it was in November, when 12,239 tons in- 
crease was reported by Messrs. Connal and Co, This month 
already an increase of 5353 tons has to be chronicled, the stock on 
Wednesday night being 161,701 tons, Shipments, too, are poor, 
but that may be partly accounted for by the bad weather. This 
month, so far, the pig iron exports from the Cleveland district 
have reached only 20,396 tons, as compared with 34,205 tons last 
month, and 24,397 tons in the corresponding month of last year 
to llth. No. 1 Cleveland pig is not much wanted at this time of 
the year, and it is difficult to get even 383, 94. for it. Neither 
No. 4 foundry nor grey forge can readily be procured, the stock 
and output being so small, and mottled and white are out of the 
market altogether. No, 4 foundry is at 37s., and grey forge at 


3. 3d. 

The demand for hematite iron is quiet, and stocks are inc 
rapidly in the public warrant stores, yet prices are well maintained, 
because when work is resumed in Scotland and Belfast there will be 
active operations again at the steel works, and a greater consump- 
tion of hematite pig iron in consequence, Mixed numbers of East 
Coast hematite pig are steady at 463. 6d. per ton f.o.b, Fo 
iron ore is somewhat cheaper, owing to the easier rates of freigh 
that being the usual thing after the Baltic trade is over, as so 
many extra steamers are put into the ore business. The rate 
Bilbao Middlesbrough has gone down to 53, 14d., and Bilbao 

ne to 4s. 104d., and good Rubio ore can now be bought at 
123. 6d. per ton delivered at wharves on Tees-side, Q 

As a large ber of bers of the Exchange at Middles- 
brough voted against the proposal of the directors to fine all who 
attended the weekly iron market later than 12.30 on Tuesdays, it 
has been decided not to make such a rule, at any rate for the forth- 
coming year, but the directors have expressed an earnest hope that 
members will observe greater punctuality in future, and be i2 
attendance not later than 12.30 on Tuesdays. The numerous 
members who attend from a distance, and in whose interest the 
rule was proposed, will be disappointed. 

The steel rail trade is very active, work is plentifal, and 
inquiries numerous, so that manufacturers are now epjoying a 
considerable measure of prosperity, and competition is less 
keen than has been the case for years. Makers are firmly main- 
taining their advanced prices, and for heavy steel rails £4 15s. net 
at works is the usual figure. Inquiries for good quantities of rails 
are in the market for rails for India, J — Formosa, and Western 
Australia ; and it is expected that China wil! shortly be a large 
buyer, as it is believed that the line that is to be constructed 
between Pekin and Tientsin will be the forerunner of many others 
in that empire, now that the value of railroads has been made 
apparent to the Chinese authorities. The revival in steel sleepers 
has not been so great as in steel rails, and all the plant laid down 
for the construction thereof is not anything like fully employed. 
One of the best ordera in hand is for the Mexican Railways, 
About £6 net at works is quoted for steel sleepers, and £2 17s, 6d. 
for cast iron chairs, 

The plate and angle industries are dull, and the improvement in 
prices is small, scarsely covering, in fact, the increased cost of 
production. But the sheet trade is very active. At the annual 
meeting of the shareholders of Messra. Dorman, Long, and Co., 
Britannia and West Marsh Iron and Steel Works, Middlesbrough, 
the chairman, Mr. A. J, Dorman, in dealing with the question of 
foreign competition ia the iron and steel trades, said that the 
opinion of the directors was that the success of the foreigner was 
largely due to the intelligence and the rapidity with which he 
brought new ideas and new machinery to bear upon his manu- 
factures, and unless Eaglishmen were prepared to do the same they 
would be left behind in the race for the markets of the world. He 
also stated that British railway companies charged higher rates 
than continental companies, 

The delegates who in July visited Germany and Belgium, under 
the auspices of the British Iron Trade Association, to inquire into 
this question of foreign competition, have just agreed upon their 
report, and the text thereof may be expected to be made public in 
a few days. The Darlington Forge Company, at Darlington, is 
aboat to enlarge its establishment, Mossrs, Panch and Hawks, 
of the Tees Rolling Mills and Rivet Works, Middlesbrough, are 
now rolling round, equare, and flat bars. 

Mr. T. H. Ellis, who has for thirty years been connected with 
the North-Eastern Railway, latterly as chief clerk to Mr. Godfrey 
Smith, district passenger superintendent, Newcastle, has been 
appointed district passenger superintendent at Darlington, vice 

. Charles S. Danniss, who has been appointed superintendent of 
the Cambrian Railway. Mr. W. A. Roden has been appointed 
North-Eastern Railway superintendent for the Leeds district, in 
succession to the late Mr. Richard Chamberlain, whose assistant he 
was. Oa Saturday the railway officials, and othersin the Darlington 
district of the North-Eastern Railway, made a presentation to Mr, 
Denniss on his leaving. Mr. Arthur Pease, M.P., in handing the 
gold watch and illuminated address to the recipient, mentioned 
some interesting reminiscences of the old railway days. It wasalso 
remarked that Mr. Danniss was the youngest general railway 
manager in this country. 

The shipbuilding industry is rather quiet just now, and the 
returns of launches for the year are scarcely coming out so well as 
they did last year. That for the Wear has been made up, and 
shows 58 vessels of 135,997 tons, this being a decrease of 12 vessels 
and 30,506 tons upon 1894, The engineering industry is showing 
more life, and local firms are pushing on with work as fast as pos- 
sible in preparation for the holidays. Messra. Robert Stephenson 
and Co,, Newcastle-on-Tyne, are supplying two vertical steam fan 
engines to H.M.S, Inflexible, These engines have high-pressure 
cylinders of Qin. diameter and Gin. stroke, and are to be 
fixed in the casings between the two main engines of the ironclad. 
They will each drive four fan3, which lie fore and aft on the main 
> a shafting, and are required to ventilate the vessel below 

eck, 

The coal trade is dull as regards steam coal, and active as regards 
house and gas coals, This being so the collieries in Northumber- 
land as a rule are badly employed, while they are fairly well occu- 
pied in Darham. Shipments are below those of a year ego. The 
North-Eastern Railway Company’s locomotive coal contracts have 
been placed at an average of about 7s. 6d. per ton delivered on 
rail. Mr. Wm. Ernest Lishman, eldest son of Mr. Wm. Lishman, 
of Sunderland, has bean appointed manager of South Hettoa 
se ea vice Mr, E, S, Wood, who has secured an appointment in 

ndia, 

Mr, J. E. Stead, the president, is to read a paper on Monday 
before the Cleveland Institution of Engineers at Middlesbrough 
on ‘‘ Metallography, or the Microscopic Study of Metals,” 











NOTES FROM SOOTLAND. 


(From our own Correspondent.) 

THE prevailing tone of the pig iron market this week has bee 
that of quietness. Prices of warrants were inclined to recede a 
little, while the market was waiting in suspense the issue of the 
conference with reference to the strike of the engi s. Basi 
was done in Scotch warrants at 47s. 14d.. to 47s. Okd. cash and 
47s. 3d. to 47s, 4d. one month. For Cleveland iron ths 
demand was very quiet, the price being 383. ld. cash, 
and only a limited number of t ti were r ded 
in hematite warrants, the value of Cumberland iron being 
483, cash, and 483, 3d. one menth. There is usually some move- 
ment of the speculative nature in pig iron warrants between this 
time and the end of the year, ond brokers on ‘Change have been 
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discussing the probable course of ihe market on the present 
occasion, and the considerations by which it is likely to be in- 
fluenced. It is thought that the rapid increase of stocks may have 
more influence than anything else.on pig iron prices, The stocksin 
the Glasgow stores have been growing rapidly ia the last few 
weeks, and are now 56,000 tons greater than at the beginning of 
the year, and there can be no doubt that large additions are being 
made to makers’ private stocks. At the eame time, it will 
probably be found when the statistics are available at the end of 
the year, that the stocks have in past times been much larger 
than at present. In addition to this, the cost of production is so 
moderate that there is a good chance of iron put into store now 
yielding a profit hereafter. 

There are 78 furnaces in blast, compared with 70 at this time 

last year, and of the total 46 are producing ordinary, 28 hematite, 
and 4 basic iron. 
_ Pig iron shipments are very small, those of the past week amount- 
ing to only 3818 tons, compared with 6772 in the corrasponding 
week of last year. To Holland 445 tons were despatched ; Gor- 
many, 200 ; South America, 35; India, 40; France, 150: Russia, 
100; Belgium, 50; Spain, 20; China and Javan, 250; other 
countries, 255; the coastwise shipments being 2271, against 3834 in 
the same week of 1894. 

The prices of makers’ pig iron are as follows:—Govan and 
Monkland, f.o.b.. at Glasgow, No. 1, 48s.; No. 8, 462.; Carnbroe, 
No. 1, 483. 61.; No. 3, 463. 6d.; Clyde, No. 1, 51s.; No. 8, 47s. 6d.; 
Garteherrie, Calder, and Summerlee, No. 1, 5le. 6d.; No. 3, 
48s, 64.; Coltness, No. 1, 53s. 6d.; No. 3, 493.; Glengarnock, at 
Ardrossan, No. 1, 51s.; No, 3, 47s.; Eglinton, No. 1, 483. 64.; 
No. 3, 46s. 6d.; Dalmellington, at Ayr, No. 1, 48s.; No, 3, 463.; 
Shotts, at Leith, No. 1, 53s. 6d.; No. 3, 493.; Carron, at Grange- 
mouth, No. 1, 53s. 6d.; No. 3, 49s. 64. 

Reports with regard to the finished iron and steel departments 
are fairly satisfactory. At the moment business is somewhat 
difficult to carry through, owing to the uncertainty that has existed 
as to the issue of the labour troubles, bet merchants are inclined 
to hold for former prices both with respect to iron and steel. 

In the course of the past week a number of important contracts 
have been reported in the Clyde shipbuilding trade. Messrs. 
Caird and Company, Greenock, are to construct a twin-screw 
steamer of 3000 tons register for the passenger and mail service of 
the Pacific Steam Navigation Company betwesn Panama and 
Valparaiso ; the British India Steam Navigation Company, and 
Messrs, P. Henderson and Co., of Glasgow, have each con- 
tracted for a large steamer with Messrs, William Denny and 
Brothers, of Dumbarton. Messrs. Charles Connell and Co., of 
Glasgow, are to build a steamer for Messrs. W. B. Thomson and 
Co., of Dandee, similar to one contracted for some time ago. 

The North British Railway Company has determined to make 
important additions to its rolling stock in the shaps of locomotives, 

i , and wagons. The Ashbury Wagon Company is reported 
to have secured a contract to build 1000 wagons for this compauy, 
another 1000 being placed with Scotch makers, while a third 1000 
is being constructed at the company’s own works at Glasgow, 
where, it is said, a fourth 1000 will be ultimately undertaken. 

The position of the coal trade is less satisfactory. In Fifeshire 
it has been found necessary to reduce all kinds of coals 3d. per 
ton, and the quotations at Burntisland now range from 6s. to 
7s. 3d. free on board ship. There are large stocks of coal at the 
pits, and in some instances the miners are not obtaining more 
than three days’ work per week. In Ayrshire business has a 
halting tendency, with prices about the same as before. There 
has been a good demand for splint coals in Glasgow market, but 
other sorts are difficult to sell, and prices are nominally unaltered. 
The total coal shipments from the ttish ports show a decrease 
in the past week of about 20,000 tons, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE great event of the week has been the conversion of the 
well-known Cambrian Collieries into a limited liability company 
with a capital of £600,000. The origina] shaft was sunk by Mr. S. 
Thomas, a coalowner of the Aberdare Valley, in 1871, and the coal 
was won in 1876, The sinking was conducted by Mr. Hayhurst, 
a ong of repute. No. 2 shaft was sank in 1891. Mr. 
Samuel Thomas’s partners were Mr. I. O. Riches and Mr, O. H. 
Riches, and the speculation has been for all concerned one of the 
most lucrative in the district. The leading representative of the 
company has been for some years Mr. D, A. Thomas, senior, M.P. 
for the Merthyr Boroughs, 

Every now and then King Coal is threatened with the extinc- 
tion of his monopoly. The last rumour, keenly discussed on 
’Change at various ports, is the ‘‘new fuel for ocean steamers,” 
The rumour comes from France, to the effect that a naval engineer 
named d’Humy has invented a preesed oil cake for use as fuel for 
steamers, which is not affected by temperature, is smokeless and 
odourless, cannot evaporate or cause explosions, and burns only on 
the surface, giving out intense heat, and leaving only from 2 to 
3 per cent. of ash. A ton of this fuel costs between 30s, 
and 40s, 

Occasional gales affected coal exports last week, still at Cardiff 
there was a moderately good total. This week there is more quiet- 
ness than usual before Christmas, though an improvement may 
set in from the present time up to the margin of the holidays. 
The market continues steady. Best steam coal, mid-week at 
Cardiff, was quoted at 10s, to 103. 3d.; seconds, 93, 34. to 93, 6d.; 
drys, 83. 94, to 93, 3d.; and best Monmouthshire from 83, 64, 
Small steam is slightly easier. Best is quoted at 4s. 9d. to 53.; 
seconds, 4s, 3d. to 4s, 6d.; drys, from 33. 9d. to 43, Steady 
improvemert characterises the house coal trade, though prices 
remain much about the same. The benefit so far is in the bulk 
disposed of. List pricesare: Best, 103. 6d. to 11s.; No. 3 Rhondda, 
103.; brush, 8s.; emall, 6s, 6d. to 6s. 9d.; No. 2 Rhondda, 7s. 9d, 
to 83; through, 6s. 3d. to 6s. 6d.; small, 43, 3d. to 4s, 6d, 
Swansea prices are: Best steam, 93, to 9s, 6d.; house, 83, 9d. to 
10s. 6d.; anthracite, 83, 9d, to 123, according to quality. 

Coke continues in good demand, due to the activity in some 
branches of the iron trade. Cardiff prices this week were 11s, 9d. 
to 14s, for furnace, foundry 14s, 9d. to16s., and best foundry 193. 
to 193, 6d. Swansea prices vary from 12s, to 12s, 6d. furnace, 
16s, to 17s, foundry. At Cardiff patent fuel has fallen off a little, and 
is quoted at 10s. to 10s, 6d., Swansea 10s, 3d. to 10s. 6d. From the 
latter port the consignments last week were heavy, total exceeding 
11,000tons, This included 7995 tcns to Italy and 3300 tons Algeria, 
Swansea quotations for iron ore, which is tolerably brisk, are, 
Tafna, 1ls. 7d.; Rubio, 11s, 104d. to 123., ex ship, cash thirty 
days, though the principal works are in steady receipt of cargoes, 
The chief business at the leading works continues to be steel bar, 
small goods, and a few parcels of rails, ard moderate activity pre- 
vails, With « continuance of open weather local railway renewals 
are expected to increase. Prices remain fairly steady. At Swansea 
this week quotations were as follows:—(:laegow pig, 47s. p.t. 
practically unchanged ; but it is expected that a settlement of the 
Clyde dispute will send prices up. Middlesborough are at 
383, p.t.; hematite, 45s. 7d. p.t.; Welsh bars, £5 53, to £5 7s, 6d. 
steel and iron sheets, £6 53. to £6 103.; stecl rails, heavy sections, 
£4 103, to £4 15s ; light, £4 153, to £5 103. f.0,t. Bessemer steel : 
tin-plate bars, £4 5s.; Siemens best, £4 5s, to £4 7s, 6d. Tin- 
_ : Makers’ quotations for Bessemer steel coke, 10s, to 10s. 3d.; 

iemens, 103, 3d. to 10s. 6d.; ternes per double box, 28 by 20c., 
19s,, 198. 6d., to 22s, 6d.; best charcoal, 12s, 6d. to 13s. 6d., 
according to finish and brand ; wasters, 6d. to 1s. less than primes, 
Block tin is at £61103. Lead: Englieh, £11 12s. 6d, to £11 17s, 6d.; 
Spanieh, £11 10s. to £11 11s, 34, 

Some Cardiff quotations are slightly different. Glasgow pig 
iron shows an advance of 6d, Welsh hematite: Briton Ferry, 





49s, 6d.; Bessemer bars, £4 33. 6d. to £4 5s,; Siemens, £4 5:. to 
£4 73. 6d.; pitwood, 163. 9d. to 17s, 

The tin-plate trade has been fairly brisk in most districts, 
Swansea, Monmouthehire, and L\ane!ly—where tke resumption of 
work is promising—and at Briton Ferry. 

The Swansea shipments last week amounted to 65,188 boxes, 
showing a slight increase over make, which totalled 62,710 boxes, 
Stocks are now down again to 147,613 boxes, as compared with 
250,285 this time last year. In the Briton Ferry district the 
demand for bars has been greater than make, All the mills last 
week were in fall work. 

On Saturday the Earlswocd Company had its annual meeting, 
and the auditors’ report was regarded as most satisfactory. 

I regret to announce tbe death of Mr, Geo. Cope Pearce, formerly 
chief engineer at Cyfarthfa. Hs was aman of varied attainments, 
and on several occasions was noticed in this column. He con- 
structed the fine winding engine at Castle pit, which came in for 
praise at the visit of the Iron Jastitute, and designed also the 
Cyfartbfa offices, which take high rank. He wes one of the first 
to produce diagrams by sound; in fact, his productions and inven- 
tions were so numerous that on one occasion a favourite cat at 
Cyfarthfa Castle having got its leg ina gin, which leg was ampu- 
tated by the castle doctor, Pearce was solicited to ‘‘rig up” a 
substitute, but here he drew the line in his brusque way, ‘‘ No, 
no,” said he ‘I am an engineer, not a cat doctor.” 

I learn that the Corporation of Stratford-on-Avon meditates the 
re-opening of the navigation of the river Avon between Stratford, 
Evesham, Tewkesbury, and the port of Gioucester-on-Savern. It 
has been decided to apply to the Board of Trade for a provisional 
order, and if necessary to obtain a private Act to carry out the 
proposed undertaking. As the Avon is connected with the Bir- 
miogham Canal, the result of the restoration, if carried out, will 
be an important waterway between Bristol, Gloucester, and Bir- 
mingham, 

The first cargo of iron ore from Huelva arrived in Cardiff this 
week, consigned to the Dowlais Company. I+ is probable that a 
syndicate will be formed in Cardiff to purchase the Wallsend 
Parton undertakings at that port, 

The Piymouth colliers’ dispute is likely to be amicably settled. 
The Taff Vale disputants still hold out, but an attempt is being 
made to get the services of Lord Windsor to arrange a meeting 
between the strikers sud directors, 

It is probable that the ratepayers of Llanelly will be called upon 
to vote for, asagainst the proposed new dock at that port, for the 
granting of a 6d. rate as collateral security. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In this country the industrial condition continues favourable, 
active employment being reported at the iron and steel works, 
As to prices, there has been a general movement in an upward 
direction, and for articles that are in specially good request, such 
as plates and sheets, quotations have been raised a few marks per 
ton. In most departments output is about equal to consumption, 
and stocks are small, 

A good trade is doing on the Silesian iron market. Raw and 
finished iron, as well as steel, are selling briskly, and fair prices 
have been realised. Oa foreign account comparatively few con- 
tracts have been booked, but an increasing inquiry is expected 
after Christmas, Local demand may be considered satisfactory, if 
not brisk. 

At a general meeting of the Silesian Rolling Mill Convention, ithas 
been agreed upon that the said convention is to be prolonged till31st 
December, 1897, makers at the same time stating the employment 
of the mills to have been exceptionally good during the last months, 
and that a certain reserve with regard to orders for forward 
delivery was deemed advisable. 

The situation of the iron market in Austria-Hungary has 
in no way altered since former letters, and there is conse- 
quently very little to ba reported this week. There has been a 
passing improvement noticeable in the Bohemian bar trade, but 
on the whole only a limited business is doing in the various 
departments. For export very few inquiries have been received. 
Quotations, both for raw and for finished, exhibit iderable 





LAUNOHES AND TRIAL TRIEF§8, 

The s,s, Wolviston, recently built by Messrs. Ropner and Son 
Stockton-on-Tees, for Messrs, Wetster and Barraclough, West 
Hartlepool, has, during the last week, taken on board a 
cargo of machinery, Xc., in Middlesbrough Docks, and the steamer 
having completed her loading, was taken to sea on Saturday morn. 
ing for her official trial run. The steamer has a carrying capacity 
of 3700 tons, with handsome accommodation in the saloon for 
captain and cfficers. The engines and boilers, supplied by the 
weil-known firm of Messrs, Blair and Co., are of 1000 effective 
horse-power, and during the trial worked very satisfactorily, the 
vessel steaming well, notwithstanding the rough state cf the seq 
and after the adjastment of compasses she proceeded on her 
voyage to Kurrachee, The vessel has been built under the super. 
vision of Mr. Newton, of West Hartlepool, who was present at the 
trial trip, and who was highly pleased with the performance of the 
steamer ard her machinery, 

Oa the 27th ult., the s.s. Talena, built by Messrs. William Gray 
and Co, to the order of Messrs M, Samuel and Co., London, wag 
taken fcr her trial trip, which, we are informed, proved to be ofa 
very satisfactory character, the veseel being ran for several hours 
at sea under loaded conditions, The Talena has been specially 
constructed to the design and under the supervision of Messrs, 
Flannery, Baggallay, and Jobnson, of London and Liverpool, for 
the carriage of oil in bulk and general cargo, She is of the follow. 
ing dimensions :—Longth 388ft., breadth 48ft., and 31ft. 6in. deep, 
and is capable of carrying 6500 tons. She is fitted with triple ex. 
pansion engines, having cylinders 27}in., 434in., and 73in., stroke 
48in., and stzam is supplied by three large single-ended boilers 
working at 1601b. pressure. The machinery worked throughout 
the trial in a very satisfactory manner, no delay of any sort occur. 
ring, and after completion ‘of trials proceeded to sea. Electric 
light is fitted throughout the ship, inclading Suez Canal plant, 
The pumps and ventilating arrangements are of the same complete 
character as in Messrs, Samuels’ other ships, She also possesses 
a powerful set of gear for dealing with general cargo, being 
capable of lcading and discharging in similar time to that of 
first-class cargo steamer. She is also constructed to be able to 
carry dry and perishable cargoes, together with others of a totally 
different nature, either liquid or solid, at the same time without 
injury to either, 

Oa Thursday, December 5th, Messrs. Furness, Withy and Co, 
launched from their shipyard at Middleton a large steel screw 
steamer, built to the order of Messrs. J. Holman and Sons, 
London, This vessel is a sutstantial type of a modern cai 
steamer, measuring over 320ft, in length, and is built throughout 
of Siemens-Martin steel to the highest class at Lloyd’s, having a 
large measurement and dead-weight capacity. Every care has been 
taken in designing this vessel to constract her as strong as possible 
for the heavy dead-weight tradso, The vessel is built on the web- 
frame principle, with cellular double bottom all fore and aft, and 
subdivided at intervals, the after peak being also available as a 
ballast tank. The main and fore holds are divided by water-tight 
bulkheads, efficiently stiffened by,an iron longitudinal division, 
The greater portion of the shell plating is in 24ft. lengths, and is 
efficiently backed up by strong sectional framing to the top of the 
vessel all fore and aft, the topsides being extra thick, to withstand 
the heavy Atlantic trade. The bottom plating is also thicker in 
way of the ballast tanks, to allow of the vessel lying aground whilst 
loading. The whole of the weather decks, tank top, floor-plates, 
&c., are also of extra thickness, and the hatchways are of a siza to 
take in the bulkiest cargo. Large steam winches, patent steam 
steeriog gear amidships, with hand gear aft, steam windlass, large 
donkey boiler, and patent stockless anchors are fitted. The vessel 
is ri as atwo-masted echooner. The engines and boilers are 
being nares by Messrs. Blair and Co., of Stockton, and are of 
massive design, with every provision for economical working. The 
ship and engines have been constructed under the supervision of 
Mr. E C. Caiger, on behalf of the owners. On leaving the ways 
the vessel was named the Grantor by Miss Ethel Withy. 

Oar French friends find themselves under the same necessity as 
E —_ shipowners to keep their fleets up to modern requirement, 
and the Compagnie Generale de Transports Maritimes 4 Vapour, ot 
Marseilles, have been taking measures to keep pace with the times. 
Their steamer, the Languedoc, which was built on the Clyde in 
1884, has been lying at the works of the Wallsend Slipway and 





firmness, 

Demand and employment on the French iron market are about 
the same as last week. Though there is no particular briskness 
noticeable, the condition cf the different industries may be con- 
sidered as favourable, inclinations in a downward direction having 
entirely disappeared. The tendency of prices is very firm, and 
a rise is generally anticipated. Many works have sold their output 
for the next three t> four months, and will consequently remain 
in fair employment till spring. In Paris an upward tendency has 
not yet bzen perceptible, prices remaining on 13°50/. p.t. for 
bars, and 14°50f. p.t. for girders. In the Department Nord a 
steady improvement may be noticed ; the rolling mills are briskly 
engaged, and prices have increased in firmness. Plates meet 
with a very brisk demand at 16°50f. and 15f. p.t.; makers show 
considerable reserve generally, not caring to commit themselves 
very far forward. 

In Belgium the demand for raw and finished iron has been 
slackening off, but the tendency of the market is, neverthelese, 
firm, and the majority of the works have remained in satisfactory 
employment on orders of previous date. In the railway depart- 
ment only a limited occupation has been reported lately, but 
prospects for the future are pretty favourable, asa fair number 
of orders is holding out. List rates are the same as last 
week, 

The tone of the Rhenish-Westphalian iron market is steady 
and altogether satisfactory, although demand has been a trifle 
less animated than before, most of the works, as well as dealers 
and sellers, having covered their requirements for months, and 
there have been comparatively few purchases made within the 
course of last week. This is particularly the case in the pig iron 
trade. With regard to prices, there has besn no alteration, the 
slightly improved quotations of former weeks continuing. The Pig 
Iron Convention prudently raises the prices for crude iron very 


Eag ing Company, Wallsend, for the last few weeks, having her 
boilers removed and replaced by multitubular boilers of steel to 
work at a pressure of 1601b., and her cylinders replaced by new 
ones 24in, and 63in. diameter by 42in. stroke, &c., making what is 
now known as high-pressure compound engines, and in accordance 
with the system of Mr. H. C. Ashlin, of Liverpool and London, 
The work has been completed several weeks in anticipation of the 
contract time, and the vessel went her trial trip on Tuesday se | 
which consisted of a continuous ran off thecoast of Northumberlan 

of six hours duration, The officials on board were Mr, Wallis, 
manager of the Wallsend Slipway Engine Works, representing 
the contractors; Mr. E. A. Cohen, of the firm of Messrs, 
H. E. Moses and Co., Liverpool, London, and Newcastle, who are 
the agents for the owners in this country ; and Mr. Daglish, of Mr. 
Asblin’s firm, of Liverpool and London, who are the consulting 
engineers, &c., in England to fhe owners. Daring the whole of the 
trial trip the engines worked with the greatest smoothness, the fall 
pressure being maintained whilst the ship accomplished a speed of 
upwards of twelve knote. After the trial trip the versel went into 
Tyne dock to load up a cargo of coal for Marseilles, and she will at 
once sail for her port of destination. Mr, Coben, for the owners, 
expressed to the contractors his great satisfaction at hearing 
the French commander and officers express their delight at the 
improvement that had been made in their vessel, and Mr. Daglish 
expressed his satisfaction with the perfect working of the machinery. 








INSTITUTE OF MARINE ENGINEERS.—The seventh annual conver- 
s¢zione in connection with the Institute of Marine Engineers was 
held on Friday evening at the Stratford Town Hall, when, as in 
previous years, there was a very considerable attendance of 
members and friends. The large hall, the Council Chamber, the 
Mayor’s Parlour, and several other apartments, had been placed at 
the disposal of the committee for the evening, and very adequate 





slowly, which is decidedly favourable for the further devel t 
of the export trade, Scrap iron is scarce and consequently rising 
in quotations. Old iron rails have been hardly obtainable for some 
time past. Plenty of inquiries have been received in the malle- 
able iron department, but the amount of orders actually placed 
has been comparatively «mall. All through winter, and perhaps 


arrapg ts were made for the entertainment of the company 
during a period which extended from 6.30 p.m. until three o’clock 
on Saturday morning. The large hall had been moet tastefully 
decorated with bunting, flowers, palms, and other foliage plants, 
and arranged around the room and in other parts of the building 
there was a very interesting collection of exhibits, kindly lent for 
the ion, cf numerous appliances and manufactures connected 





art of early spring, the mills will, however, be actively engaged, 
Goin their order tooks well filled. 

At a recent meeting of the Rhenish-Westphalian bar makers the 

tice for bars and sectional iron has been raised M. 2 p.t, 

e mild weather experienced during the last weeks has had the 
effect of improving the activity in the building line, and there has 
been quite a fair demand coming in for girders recently. The 

late and sheet trade continues in a satisfactory condition ; there 
is plenty of work secured, and prices may be considered as payirg. 
In the wire trade the lively demand on foreign account has con- 
tinued, and the mills are, on the whole, well supplied with orders, 
A brisk activity is reported to be going on at the wagon factories, 
and prices are much more satisfactory than last quarter. The 
rails required for the new Nicaragua Railway line have been 
ordered at the Rhenish Steel Works in Ruhrort, 

The world’s production in lead is estimated at 665,000 tons for 
the year 1894, of which 180,000 t. fallto Spain, 161,263 t. to United 
States, 100,449 t. to Germany, 70,000 t. to Australia, 45,000 t. to 
Mexico, 38,887 t. to England, 19,000 t. to Italy, 16,000 t. to 
Greece, 12,000 t, to Belgium, 8144 t. to Austria-Hungary, 8500 t, 
to France, 400 t, to Tarkey, 1000 t. to Japan, 478 t. to Sweden, 
poate: to Russia, 2586 t. to Canada, and 1877 t. to several other 
countries, 





directly or indirectly with marine engineering. The Silvertown 
Electric Telegraph and Cable Company contributed a most com- 
prehensive collection, which comprised telegraphic instruments, 
telephones, galvanic batteries, many curious specimens of sub- 
marine cable, and india-rubber and ebonite goods in infinite variety. 
Mr. Yarrow sent a working model, showing his method of balanc- 
ing engines, and on an adjacent stand there were several working 
models of Harfield’s compeneating steering gear. The other 
exhibits included Rae’s patent joining tackle for chain cables, 
specimens of Lion metallic packing, drawings of a Belleville boiler, 
lent by Messrs. Maudslay, Son, and Field, Dewrance’s safety water 
gauges, Rathven’s hydraulic propeller, a host of pictures of warships 
and other marine subjects, lent by THE ENGINEER, and a curious 
drawing of a mine, the work of a Chinaman, lent by the proprietor 
of Engincering, evgraving by the Swan Electric Company. A con- 
stant contre of interest during the evening was a working model 
of Thornycroft’s water-tube boiler, shown under steam. This is 
the same model that was explained by Mr. Thorneycroft at West- 
minster to the members of the two Houses of Parliament, and is 
fairly representative of the type now £0 largely used in torpedo 
boat destroyers. At eeven o'clock an excellent concert was given 
in the large hali, 
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THE PATENT JOURNAL. 
Condensed from “ae Beat Oficial Journal of 


Application for Letters Patent. 
*.* When patents have been ‘‘communicated” the 
* name and address of the communicating party are 
printed in italics. 
27th November, 1895. 

22,687. PREVENTING FRAUDULENT REF ‘LLiNG of Borries, 
@. 8. 8. Stacy, London. 

22,688. Bats, E. T. Hughes.—(Fernando Ponce, 
Mexic 

22,689. 
London. 

22,690 OW Evatxes, G. C. Marks, London. 

22,6)1. Desk BencuE;, B. Hawerkamp, London. 

22, "692. LigHT-proor CoLougED PusiTive-paPeR, G. 
Ko’ ppmann, Hamburg. 

22,693. SUCKING, M. Jacobs, Hamburg. 

22,694. Setr-actina Cock, W. Schiifer and J. Raue, 
Hamburg. 

92,695. CyoLe DRivine Caains, J. Smith. London. 

22,696. Ac Lamps, W. P. Thompson.—( W. Mathieson, 
Germany ) 

22,697. CHIMNEY Cow t, J. Monier. London. 

22 698. Manuracrorgé of Expiosives, W. J. Ocemin, 


Liverpoo! 
22, 699. Gat Daryino Apparatus, T. Leicoster, Liver- 


y ee Fire Grate3, E. H. J. Stuart, 


fun. Bm > Hanae 8. H. Brooks, R. A. Doxey, 





and T. 

. 701. * MaworactoRE of Ick, J. Barr, Liverpool. 
2.702, Cyc. Pumps, L. N. Petitpain, London. 

22, 703. CONTROLLING Davics for Horses, W J. Storer, 
London. 

98,704. BeveraGe, J. L H»pwood, Lond n. 

22,705. Hotper for Betis, &c., T. H. Emaldon, 
“London. 

22,703. Cooxine Ranoes, G Hussey, London. 

92,707. Disnes, J. Burgess, London. 

22,7038. MANUFACTURE of Pipes, H. 8 and H. Max‘m, 
London. 

92,709. CycLes, E. Zborowski, Lond 

22710 Heatine Wars, T. and I, ial, ani J. H. 
“Punchard, London. 

22711. TunNine Over Leaves of Books, W. F. Collins, 
London. 

22,712. GeneraTinG Steam, J. H. Dunn and R. G. E. 
Dalrymple, London. 

22,713. Dryinc Supge-pHospHaTE3, J. Y. Johnson.— 
(The Verein Chemischer Fabriken, Germany.) 

22,714. TanninG Hives, C. Koees and D. W. Alexander, 
London. 

92,715. Concenrgation of Sutpauric Acip, R. Eng- 
land, London. 

22,716. Cuauss of VeLociprpts, &c, J. H. Barry, 
“London. 

22,717. TeLepHonic Apparatus, M. Kotyra and C. 
Milde, London. 

£2,718. Hotpine Dows Tats of Necxtigs, W. Christie, 


London. 

22719. Braces, E Crook, London. 

22,720. Nozzies for Detiverine Liquip, W. Person, 
London. 

22,721. TopuLar Jornts, C. T. Crowden, Lordon. 


22,722. Hook and Eve Fasraenine Davices, F. Stang, 
Lundon. 

22,723. Borries, G. Hunt, London. 

22.724. ComBinaTion IvKsTanp, &., G. E. Clare, 
London. 


22,725. AXLE-Boxes for Rattway Rouuino Stock, H. F. 
Clive, London. 
22,125. Gas Lamp, T. C. J. Thomis and W. M. Still, 


ndon. 

22,727. Manuracture of Cast Steer, &c, J. Gjors, 
London. 

22,728. Manuracture of Naizts, &, R. H. Smith, 
London. 

22,729. Stoppina and Re-sTaRTinc Tramcars, T. H. 
Rushton and G. A. Frusher, London. 

22,730, PREVENTING FRAUDULENT Reriturne of Borres, 
A. Guattari, London, 


28th November, 1895. 


22,781. Lamps, J. Collinge, Preston. 
22,732. MeTaLuic Zinc, U. A. Burghardt and G. Rigg, 
Manchester. 
22,738. Device for Fasteninc Giass Guoprs, E, H. 
ew, Barnsley. 
— Room3, J. C. Jefferson.—(T. C. Tucker, 
UrKE: 
22,735. Buckie Purse, J. M. Ward and P. N 
London. 
22,786. Evecrricay Separators, 8S. P. Thompson and 
M. Walker, London 
nyu The Screntiric Fire-Licnieks, G. W. Harris, 


. Fou bes, 


22.738. CLEANSING CALICO-PRINTERS’ BLANKETING, J. 
Hawthorn and J. P. Liddell, Manchester, 
— a Hot-water Apparatus, H. Clay, 


vel 
ane TT Yary, J. Senior and L. C. Wallace, 
Bradford. 


22,741, Macatvery for Wasuine Woot, W. E. Robinson 
and A. D. Stuart, Bradford. 
22,742, Botte Stoppers, J. W. Coltman and W. H. 
Chanter, Bradford. 
22,743. Pepars for VeLocipepes, P. L. Renouf and J. 
G. Accles, Birmingham. 


—. eae CHAIR-BOX, R. H. Rowland, 
uff . 
22,745. Packine for Steam Joints, C. A. Hincbliff, 


22, 16, The “Invixc BLE” Driver, A. Simpson, Edin- 
a a DRAULIC AC1UATING VALVES, J. Hargreaves, 
22,748. Screwrna Macutes, T. Heath, Enfield Lock. 

740 a ATTACHING SHow Sranps, C. H. Bayliss, Bir- 
22, yo. eseuen Tire for Vextcies, E. B. Raper, 
E. B. Raper, 


E. B. Raper, 


22,751. RepbgR Ark TuBe for TIREs, 
bs Russer Arm TcBe for Trees, 


£2,753, PLaNsIFrrrs, H Ebner, Berlin. 

22,754. Gas Lamps, J Love, London. 

22,755. Stoppers for Bort.ss, W. Byslop, London. 

22,756. Hammer, I. Boul, Grimsby. 

297. — PHoTooRAPHIC Necamiv. 8, A. Musker, 
erpoo! 

22, law | Stoppers, &c., for Botries, L. Vallett, Liver- 


yA 59. Cuarr Currers. H. C. Longsdon, Keighley. 
2,7¢0, SELY-BINDING EpaEs of LeaTHER Goons, x. T. 
an Bristol. 
761. B 
Notiinghass Hampers, &c., F. Pearson, jun., 
22,762, Poriryine ior, R. Malabar and T. C. 
Coggins, Liverpool 
22,763. PREPAYMENT Gas Murers, W. and W. H. Cowan, 
ae gow. 
64. Fruur 
vend — Tanks of Oi. Stoves, H. V. Rippingille, 
22,765, — F. G., A. M. E. W., and R. H.R. 
Powell, Bris 
766, my for Eresm, &c, Esorves, A. Case, 


22. er, Arn Pomres for InriaTixa Tires, E. H. Hill, 
22, 
. Notions, BAcme S. McDougall and 8. Austin, 
“a Hare Recerracu, W. J. Harvey and W. H. 
22,770, fee 

Ashton-un cos pba Rushworth and A, Fletcher, 


* Wixpow Tickets, T, G@. Dawson, Newcastle-on- 


22,772. SypHonac Cisterws, J. Shanks, jun., Glasgow. 

22,773. Water Gavogs for Steam Boivers, J. Weir, 
Glasgow. 

22.774. Decompo3sinc Ammonium CuHLoripz, F. Bale, 
Droitwich. 

22,775. CvcLe Sappves, J. F. Steele, H. V. Currie, and 
J. Jones, London. 

22,776 Paver Tose Maxktno and other Macuinery, 
G Kynoch and Co, and E. Jones, London. 

22,777. CRANK DRIVING Gear for Cycies, H. C. Hawkes, 
Birmingham. 

22,778. CycL® Bruaxes, H. A. Thomson, Glasgow 

22,779. Pressure for Copyina Paksse;, P. 

mdon. 

22,780. Mawuracture of Barret Bones, R Dover, 
Manchester. 

22,781. Wire Twistinc Macuing, G. Giusszani, 8. 8. 
Crisp, and H, Grice, London, 

£2 722. Cycies, W. H. Brooker, Lond on. 

22 783. ''eLePHONE ATTACHMENT, J. D Gre2ne and B. 
Warne-Browve, London. 

22784. Gearinc of VARIABLE Ratio, 
London. 

22785. Tagatinc Sewace by Fitter tion, F. P. Candy. 
London. 

22,786. Fastenina and Unpoino Burrons, E. Godtte, 
Germany. 

22787. CONVERTING FiRE-GRATE3 int» Sroves, C. 
9) waite London. 

22783 Apvertisine, O. A. ei London. 

22 789. CaRBoY Sroppers, A . J. Boult —(J. d' Escures 
and L. Fougeyrollas, France ) 

22.790. To1Ler Coms;, H. Traun, London. 

22,791. Cycte Sranps, A. J. Boult.—(0. M Shannon, 
United States ) 

22,792. Daiv.na Hor:zontat Saw Frame, R. Howi>, 
Chesterfield. 

22 793. Ececraic Vapour Enoines, W. Rowbotham, 
Birmingham. 

22,794. Paotocraratc Dark-RcomM APPLIANCES, C. 
Raleigh, London. 

22,795. Dosner Piates, W. Gibbins, London. 

22 796. Umpaxe Lia Stanp, W. Smith London. 

22,797. Buackinc, W. Howarth aod A, Marchbank, 
London. 

22,798. VENETIAN Butnxps, W. Howarth and R Russell, 
London. 

22,799. ApucsTsBLE Brackets, 8. Harris and J. F. 
Sheldon, Birmingham. 

22,800. Door ALak™M3, A, E. Studd, London. 

22,801. Locomotive Conpesinc Apparatus, H. J. 
Tinney, London. 

22,802. ConneotinG the Espns of Straps, J. D. Mason, 
ondon. 

2283 O11 Cups, W. H. Wilkinson, London 

22,804. Wire Cuarns, 8. Pitt.—(K. A. Breul, Onited 
States.) 

22 805. Bakers’ Ovens, A. Reiche, London. 

22,806. Nau. Barsues, C. Cockson, Liverpool. 

22,807. F.xino Meratuic Toses, P. Jensen.—(Hoyer 
and Glahn, Germany ) 

22,808. New Hose Union or Covp.ixe, A. E. Stove, 


Weir, 


F. Payae, 


London 
22 = StoppirG Tramcars, J. Hewins and C. Hardy, 


on. 
22,810. Guoves for Use in Wasuine Crortues, R. H. 
Smith, London. 
22,811. Byr-psss Burners, M. Peterson, London. 
34,816, Exrmactine Gop from Ores, H. 8. Maxim, 
22,813. Orvect Lenses fur Brnocutar Tewescopss, J. 
Kail, London. 
22,814. Makino WELTED Boots and Sxogs, A. Bostock, 


London. 

22 amg Corscrinc Apparatus, W. Hanlon, 

ndon. 

22,816. Mitts for Grinpine Ores, &c., W. H. Coward, 
London 

22,817 Ramovine Gum from Fissae*, C. Wetherwax, 
Lon< 

22,818. Can Fenpers, J. J. Howard, London. 


22,8:9 Mrpror Top ADVERTISING TABLE, A J. Pheazey, 
London. 

22,820. Bicycre Rc Bert, C. Robert London. 

22,821. Drrect-acrinc Pomps, W. Hay, London. 

22,822. Taawi Nets for Sea Fisuina, H. G. Cordes, 
London. 

22,823. Music Sueets, O. P. Lochmann and the Firm 
of Fabrik Lochmann’scher Musikwerke Aktiengesell- 
echaft, London. 

22,824. Busk and Bopice Fasteners, EF. F. A. Whelan, 


ndon. 
22,825. Process for Makin New Tyre AppeaR LIke 
—_. The Linotype: Company, Ld., ard E. Gired, 
ndon. 
22,826. Suoes for Dractcut Animats, G. W. Payne, 
mdon. 
22,827. InreERNAL ComBusTION EnNouines, J. Roots, 


London. 
29.4 November, 1895. 


22,828. GravitaTion Sramps, J. B. King and F. R. 
Pool, Stonehouse, Devon. 

22,829. CarpBoaRD Boxes for Botrtons, J. R. Greer, 
Birmingham. 

22,830. The CompinaTion Boot Lacr, E. C. Evans, 
London. 

22,831. SuReicaL 
London 

22,832. Toy or Bg G. H. Webb, Highworth Gram- 
mar School, W 

22 833. pone tea —— E 8. Browett, Coventry. 

22,834. Orttne of HutcH AXvE3, J. Love, Loanhead, 
Midlothian. 

22,835. Barvos or such like Musica, InstRuMENTs, E. 
W. Cooper, Coventry. 

22,836. Batt ComBinaTION WHE&L Tire, W. G. Roth- 
well, Southport. 

22,837. Uritisation of Wixp Evercy, J. Griffiths, 
Wrexham. 

22,838. Urinazs, J. Rhodes. Halifax 

22,8389. Harpenino Steer Wire, H. Platt, Halifax. 

22,840. SHOUTTLE-GUaRDs cf Looms, &c., F. Bayaes, 
Halifax. 

22,841. Fixise Hanpies to Urensizs, C. F. Clark, 
Wolverhampton. 

22,842, Hoipex for Pors of Preserve, R. Jamieson, 
Longport 

22,843. BALLoTING Arparatus, E, Wild and A. E 
Collins, Norwich. 

= Firrincs for Daavcut Sappies, H. A. Stanley, 


TarRmomerers, F. T. G. Hobday, 


L 
go Waex s for Vix-cres, F. A. Rhodes, Birming- 
ham. 
22,846. Evecrricat Switcues, F. G. Robivson, Liv-r- 


poo 
22,847. VELOCIPEDE?, J. W. Boyce, Che:tenham. 
22,848. Courtine for FLexipie 8u.FrING, E. Frost, 
Sheffield. 
22,849. Removixa W. Juleff, 
Cornwall. 
22,850. Buoyant Garments, T. Davis, Liverpool. 
22, 851. Jomnt for Pirzs, T. H. and W. Blamires, 
Huddersfield. 
22, os Bort.e Fitting Apparatus, A, and J. Milroy, 
asgi 
22,853. SO on AND Toy TaBLe fur Biuuiarps, W. Owen, 
ndon. 
22,854. Lock-nu rs, M. Riiping, London. 
22,855. Raitway Rait Joints, W. Morrison, Ottawa, 
Canada. 
22,856. WatTer-tust Srgam GENERATORS, F. 
ndon. 
22,857. O11. Cooxine-stoves, &c., H. W. Wright, 
ndon. 
22,858. Grain Screens, A. Clark, London. 
22,859. Exrractine Suaar from Soxvutions, A. Wohl, 
London. 
22,860. TeLEPpHoNE SystEM, P. Fergusson, Kilmarnock. 
22,861. PNeumatic Tint Bicycie Brakes, H. Liideke, 


Sopeerrtvous Leap, 


Furse, 


London 
22,862. TIRES for Cycixs, S. Miller, London. 


22363. MARKETING Bacs and Nats, &., A. Ihn, 





mdon. 


22,864. TeLecraPHic Receivers, &c., A. Piedfurt, 


on, 

22,865. NaIL-DRIViNa Macatnes, J. Bostock and F. 
Pollard, London. 

22,866. Exrracrina C pre2 from its Oags, A. F. B. 
Gomess, London. 

22,867. Gas Borser3, J. Thomas, Lond pn. 

22,868. Distance Measure, G. Kimmich, London. 

22,869. Daaveur Curr for Pote Cains, H. Lewis, 
Thoraton Heath. 

22.870. Daavaat Box Cup for Traces, H. Lewis, 
Thornton Heath. 

22,871. Hatters for Horse3, T. Beeston, W. Hampson, 
and J. Scott, London. 

22,872. QuicK-FiRING Macuinz Gon, W. J. Howells, 


ndon. 
22,873. Buocxs for Buitpina Poap3E3, O. Schwiurz, 


London. 
22,874. Corp Fastener for PacxacE3, R. Toepp2r, 
ndon. 
22,875. LeaTHerR BeveLtyinc Macuines, W. K wil- 
hiusen, London. 
22,876. AppiicaTion of CHENILLE t> Tote, A. P. L. 
Isaac, Liverpool. 
22,877. Stream CarriaGE for Roaps, J. Scotte, Liver- 


pool. 

22 878. Dartumnc Macuines, H. H. Lake.—(A. J. 
Ochring, United States ) 

22,879. ‘Le3sTiIne Daawinas, R. Waddington and M. J. 
Jackman, London. 

22,8c0. Extractive Saut from Batnyr, B. K>smann, 


London. 

22,281. Door Sprusc, F. Lamplough and F. H. E. 
Shipton, Westmiastcr. 

22,882. VaLves for Psevmatic Tires, R. Roderw.ld, 
Loudon. 

22,883. Toy Acrosit, E. Edwards.-(P. Leidholt, 
United States ) 

22,884. Propoxsion of MARINE VessExs, F. R. Brown, 
London. 

22,885. Batt Bearines, J. W. Bowley ani W. O. 
Williamson, I oudon. 

22,£86. Preservation of Fish Liver, C. M. U. Dahle, 
London. 

22,887. Pre eEavaTion of Fisn Liver, C. M. U. D.hie, 


22.838. MANUFACTURE of CycLE Frames, F. A. Ells, 


London. 

22,€89. Botrigs, 8. 8. Peckinpaugh and T. A. Taylor, 
London. 

22,290. CaaLk Lings, G. E Johnson, London. 

22,891. MoustacHe Corer}, A. Fusgat2, Loudon. 

22,892. Gaaters, N. Newell, London. 

22,893. Bakine Pans, J. P. Be deo, London. 

22,894. Non-F.LL¢BLE BorTLe, F. V. Dotterweich, 


ndon. 
22 895. Pczzuzs, 8. B. Chapin, London. 
22.896. War Hine and SepakaTinG Coat, A. Scwerbutt, 
Londun. 
22 897. Letrer-poxes, W. T. Fox, London. 


22,898. ExicrricaL FurEz Boaaps, KR. T. Grecott, 
London. 
22,869. Seconpaky Batrerie?, J. E. Bousfield.--(¢ 


Dorville and Co., France ) 
22.900. Macuines for Dxyinc Sucar, W. P. Aboll, 


mdon. 
22,901. Boots for Usk by Skaters, G. A. Meagher, 
London. 
22,902. StitcHinc Boots, J. Gorb2 and F. Riib, 
London. 
22,905. MottipLe Manaitine Macuing, F. E Richter, 
ndon. 
22,904. Corsravcrion of Cyrcres, E. B. and W. E. 
Coleman, London. 
22,905. Courpitina Pipzs t» Sockets, F. G. Joues 
London. 
22,06. WHeets for Cyctt and VeHicces, D. Magill, 
London. 


22,907. Papsr Dryinc Cyiixpers, J. Smith, London. 
22,908. Suspenoine D:vice fur Coats, J. Bouch, 


naon, 
22,909. Garments for Ust in Cyouine, O. F. Viola, 


London. 
22,910. Arm Fumps for Cycizs, &., W. Radford, 
mdon. 
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22,911. S.cwaL Lamp with Appiiancer, D. Short, 
Sunderland. 

22,912, Fins-EXTINGUISHING Gaszs, L. Loewenthal, 
London. 

22,913. Boormakers’ Jack or Stanp, I. Dilley, North- 
ampton. 

22,914. SicNaLiine to Daivers of Trains, R. Wilby, 
Buddersfield. 

— FACTURECf Coat BRIQUETTES, R F. Strong, 

ndon. 

27,916 Frire-HYDRANT Reparrinec Grip, W. A. Wal- 
pole and J. Cliff, Leicester. 

22,917. Harr RESTORER, J. Brown, Cork. 

22,918. DryinG Semir.uips, W. KE. Heys.—(J. Hund- 
hausen, G.rmany.) 

22 919. Evastic Tires for Roap Veaicugs, J. Birtwisle, 
Manchester. 

22,920. SEPARATING INSOLUBLE SussTances, W. E. Heys. 
(J. Hundhausen, Germany.) 

22,921. Macazivge and Repgatine Rirves, J. H. Top- 
ham, Manchester. 

22,922. Coverinc WaLLs, G. H. Sankey, Wolverhamp- 


ton. 

22,923. Mercuriat Gavuag, R. Godfrey, Birmingham. 

22,924. Dryine Sensitive SupsTances, W. E. Heys. 
- (J. Hundhausen, Germany.) 

22,925. Lamps, W. G. Mulliner and W. H. Sturge, Bir 
ming) 

22,926. AXLES, J. Rose, Leeds. 

22,927. WaexL TiREs, T. Sloper, Devizes. 

22,928, SHEDDING MecuanisM for Looms, R. L. Hatters- 
ley and 8, Jackson, Bradford. 

22 929. MecanicaL Stoxers, J. Vicars, sen., T. and J. 
Vicars, jun., Liverpool. 

22 = a eennenee Gotp from O2gs, J. B. Torres, 

22,981. “Oranmne Wixpows Iswarpty, A. Cameron, 
Glasgow. 

22,982. ta Device, A. Barr and W. Stroud, 
Gl 

22,933. Oevens for Rovina Framts, R. Taylor, jun., 
Manchester. 

22,934. Daivinc MecHanieM for Cycie3, A. Descamps, 
London. 

22,935. WaTERPROOF Boots and S053, P. C:uick- 
shank, Glasgow. 

22 936. Execrricat Commutators, T. F. J. Truss, 
Liverpool. 

22 987. Gas Mecuanism, J. H. Stevens and The Teurtel 
Gas and General Eogineering Company, Limited, 


London. 

22,938. << ioatee H. H. Leigh.—(Z. Wilczynski, Ger- 
many. 

22,939. EvectricaL So NDING F. G. 
Griffith, London. 

22,940. Atmanacks, W. T. Wilson, London. 

22, 941. Spinnine Woor, T. Ashworth aa L. Wilson, 
Manchester. 

22942. Winpows, A. W. Jack, Dundee. 

22,943, SaniTary Palts, J Deas, Manchest< 

22) 944. Water Levst Inpicator, E. M. Griffiths and 
x ills, Manchester. 

22,945. Rerainine the Eyps of Verzs, F. A. Wilshere, 
Manchester. 

22 946. Locks or Latcues for Doors, A. F. Hewitt, 
Liverpool. 

se a pencas Instruments, E. Hyde, Huiders- 


APPARATUS, 


22,948. S:oppers for Jars, H. A. and R. H. Griffiths, 


ndon. 

22,949. Dingot Actine Enaines, E. Howl and W. W. 
Ati , London. 

22,059. CoNVERTIBLE MAIL Cores J. T. Miller, London. 

22,951. WasHIne Og T. H. Harris, Loudon. 

— PaRLour Game, R. J. ©. Park and F. J. Bor- 
and, 





don. 
22,953. Fundunemen of Foon, I. A. Timmis, London. 


22,954. Baake for Cycizs, F. J. Osmond and R. H. 
Housman, London. 

22,955. Stawp for Crcxe3, H. Pullan, Cirencester. 

22,956. Borrizs, J. Gray, jun., Birmingham. 

22,957. Curtine Tornirs, W. J. Chantry and C. W. 
Standage, London. 

22953. MancracrurE of F.oorciors, E. Osilere, 


mdon, 

£2 pont Warnes for Canriaces, & , 8. 8. Brombheid, 
ndon. 

22,960. FootBatis, H. A. Cook, London. 

22,931. FoorBaLis, H. A. Cook, London. 

22,962. Fuusnine Wate32-cLosers, &c., H Thomson, 

London, 
22 963. Matcu-Box, O. Petschel, London. 
22,964. A New Moncina Macacyg, F. Ferguson, Liver- 


pool. 

22 965. Drivaxe Putteys, E. Liebing, London. 

22,956. TomE-RECORDING ApeaRaTus, A. J. Boult.—(B. 
and G. Cottrelle, France ) 

22,967. Jacg JARD Mevnanism H. Hill, London. 

22 968. Swiss or ConDENsSED Mik, A E. Cole, London. 

22,969. VasseL STEERING Apparatus, J. Bonner, C. W 
Mott, and H. Hermansen, Loudon. 

22,970. Praumatic TiRes for Crcies, &c., A. I. Rath, 


London. 

22,971. Rotary laonine Macatyes, G. H. Kirkpatrick, 
Loudon. 

22,972. Gorr CLus3, L. B. Stevens, London. 

22,973. Frame for Supportine Cyciz3, J. H. W. 
Nanthan, London. 

22,974. LastixG Boors and Snog;, J. T. Day, London. 

22" 975. Heat GeneRatTine Escines, W. Ruwbotham, 
Birmingham. 

22,97 Me Ececrric TeLecrapry3, &c., J. Swinburne, 
Lon 

22,917. BANDS for Conv.yona Motioy, W. Cl ffurd, 
London. 

22,978. Hanp Mii, H F. Fitte, London 

22,979, SEAMLEss luB«s, W Pukington, C. T. B’shop, 
and A Pilkicgt n, Birmiogham, 

22,980. Nans, 1. A. Cole, Bumivgham. 

22,981. Cocs for Horse HoEs, T. A Cole, Birmipgh: m. 

22,982. Causaine and Grinpine MIL1s, W. H. Cuws.a, 


mdon. 
22,983. Securine Src pPeR3 in Borrues, R. 8. Amsden, 


London. 
22,924. Wee. Bearines, R. ard W. 8. Hudson, 
mdon. 

22 985. CunRENT Transmission Devicr, C. Bremer, 
London. 2 

22,986. Drivine Cyc.ss, T. Terrell, London. 

22,987. ExecrricaL Lamp, M. M. Harris and G. 
Cuthbert, London. 

22,988. CanTRipce Horpears, H. H. Lake.—(M. V. N. 
‘A. Cresta, Germany.) 

22,989. PresErvinec Meat, L. P. J. Revel and J. M. 
Camp ‘gae, London. 
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22,990. Retarntnc Roos in Puacg, B. W. Bott, Bir 


ming _ 

22,991. Brake for Rosp Veniccres, J. Whitehead, Bir- 
mingham. 

22,992. LSneene E ictves, T. and J. Potter, Man- 
ches 

22,993 , for Drains, W. BH. Sladdin, B-ig- 
ouse, 

22,994. Srup for Cottars, E. M. Llewellyn, Bristol. 

22,995. CottLar and Tie Rerainer, ‘I. Morton, bir- 
mipgham. 

22,996. Bep Warmer, J. Mills, Derby. 

22,997. Sucps’ Buats, T. Ejingtun and R. Bair, 


Glasgow. 

22,998. Rerairte the Enns of Verrs, F. A. Wilshere, 
Manchester. 

22,999. Drivoxc MecuanisM for Cycies, W. Snelgrove, 
Birmingham. 

23 000. ALuminium, G. Hallett, London. 

23,001. Bittianp Cue Tip, R. G. Norma, Dublin. 

23, 002. ELEcTRIcaL BarreRigs, F. H. Perry, Birming- 


23,003. Reparnine Burst WaTER P. pes, J. Whitehead, 
jirmingham. 
23,004. State Borine Macatnes, J. 8. Prentice and R. 
M. K Pepper, Glasgow. 
23,005. Doon Curtain Rops, T. Pursey, Portobello, 
23, — CasToR i J. C. Moore and J. Ewirs, 


ming. 

23, ‘007, Siesen. Hotper, J. E. C. Wheeler, Se 

23,008. Treatment of Iron Ores, W. P. Ingham 
Middlesbroug! h. 

23,009. Saaennen of WHEELED VeHicLes, W. Tharme, 
Liverpool. 

23,010. Szewrnc Macuines, G. H. Biddles, A. Orme, 
and F. W. Billson, Leicester. 

23011. Rienr and Lerr Kwirtinc Negpiz, G. F 
Sturgess, Leicester. 

23,012. IuLusrow Apparatus, W. Parker, Bury. 

23,018. VELOcIPEDE WueeEis, F. I. Gibbs and W. 
Wright, Birmingham. 

23,014. Leces Houpsr, F. A. Palmer, London. 

23,015. TRavELLING OveRBEAD Cranes, W. R. Dawe, 
Sheffield. 

23, a — Bioweas EconomIcaLiy, E. Jones, 


23, ir, Can or Rope Traction, A. B. Wilson, Holy- 


23,018. ARTFic1aL Stones, E. Coulon and J. J. 
Defalque, brussels. 

23,019. New Game, J. Dever, Brussels 

23,020. NEw BICYCLE, G. A. J. Schott.— (A. Wichard, 
Germany.) 

23,021. Vatves for Water, &c., W. R. Sykes, sen., 
Westminster. 

23,022. IncaNDEScENT Burners, H. L. Toms and A. 
U. Jackson, London. 

23,023. Door-mats, W. H. Mann and A. W. Atkins 
London. 

23,024. Waste Preventer, J. Griffin and W. E. 0, 
Pinchbeck, London. 

23,025. Type - writing Macurines, A, E. Vidal, 


ondon. 
23,026. Vatves of Pnecmatic Trire3, A. J. Wilson, 
London. 


23,027. Paoro- MECHANICAL Process, 8. Bernard, 
Bristol. 

23,028. Burninc HyprocarBon O1ts, 8. A. Johnson, 
London. 

23.029. Smirrinc Spanners, &c., F. W. Smith, 
London. 


23 030. F.xtne CrcLte Hanpues, A. W. Gamage and G. 
Bolton, London. 

23,031. PHorograpaic Cameras, H. Park, London. 

23,032. MetHop of ExrgacTiINa GWuLD, B, Stone, 


on. 
23,033. Vatves, C. H. Gray, London. 

23,084. AUDIBLE SicNALLING Devices, R. Steffens, 
Bour, 


ndon. 
23,035. Apptyinc Dye to FeatHers, H. N. 


mdon. 
23,086. Cornice Potts and Rops, &c., M. L. Puzey, 


mdon. 
£3,037. BLotrine Paps, A. Prillwitz London. 
23 038. ADMINISTERING MepicinE, W. J. Abraham ard 
J. Trott, London. 
28,089. HorsesHogs, W. W. Hirst, London. 
23, ‘040. PNEUMATIC Tires, F. W. Payoe, London. 
23,041. SanpwicH Cass, F. Roberts and A. Lcckwood, 


London. 

23,042. Device for Heatine Frat Irons, J. Serjeant, 
London. 

23,043. Preumatic Trees, R. Pritt, London. 

28,044. Pumeine Enaings, P. F. Oddie and G. Hes e, 
London. 

23 045. ManuractureE of Soprum, &c , J. A. Kendal?, 
London. 

23,046. Gas Recutators, A. C. Tobler, London. 

23, 7047. DRAINING Macuine, T. A. Blainey and A, 
Emerton, London. 

23,048. PreventiNG the CoLLision and DeRaILMENT of 
RarLway Trains, Comte E, Lizir and J. Tumds, 





London. 
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23,049. Dirrgrentiat Gearine, L. Rotschild, London. 
23.059. AmatGam for Fituine Tgets, W. Kandler, jun., 


London. 
23,051. Proces3 for Maxine Porous Coxs, 0. Heiman, 

mdon. 
23,052. Gory Exrraction, H. R. Lewis and C. Gels- 


, London. 

23,058. ManTLe Lamps, M. A. F. A., M. A. L. A, and 
E. E. Hantz, London. 

23,054. Dertvativesof the TarPHENYLMETBANE SERIES, 
C. D. Abel.—{ The Actien Gesellschayt fiir Anilin Fabri- 
kation, Germany.) 

23,055. IntTermitTenr Gas Licurs, W. B. Rickman, 
London. 

23,056. Sarpes, O. Hartwich, London. 

23,057. Ligutina MareriaL, &c, G. 
London. 

23,058. Maxine Tires, W. P. Thompson.—(@. Krebs, 
Germany.) 

23.059. SkatE:, A. F. Mittel, London. 

23,060. Watcue:, C J. Hewitt, Liverpool. 

23,061. Tings of Waee.s of Bicycies, W. Church, 
Liverpool. 

23,062. “Spor” for ToLte Fasrics, A. P. L. Isaac, 
Liverpool. 

23,063, STEREOSCOPE%, L. Jeffery, London. 

23 064. Tsratine Sewace, J. Hargreaves London. 

23.065. WasHinc and Daryixe the Harr, A. Till, 
London. 

28,066. Patvent:nG Putreracrion of Boop, F. V. 
Friderichsen, London. 

23,037. Repaopuc.ne CoLours 
J. A.M. Dansac, London. 

23,068..PREPARING Peat as a FERTILISER, W.T. Fortes, 
London. 

23,069. Pazventine the Sixxine of Sutps, F. Maier, 


Seeligmann, 


ian PasoroGrapPHy, 


on. 
23,070. DispLayina Paortocrspns, &c, J. P. Clarke, 
ndon. 
23 O71. Srrap for Rrpine Hascts, E Parker, London. 
23,072 Water Par.scre Fceper:, T. B. Smith, Phila- 


phia 
23,073. Usicycre:, F. H Armi-tead, Philaielphia. 
23,074. Mera Lars, D. B. Hilton, Philadelphia 
23 075. Countinc Macuings, 8S. Heim Philadelphia. 
23,076. CoLLEcT.NG Particres of Waste Coat 
Jumeiu, Pondicheiry. 
23,077. CycLommsER, R. M. Marples.—(&ih Thomas 
Clock Company, United States.) 
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23,078 Forniture, H. C. Newton, G. Wheeldon, and 
¥. Holbrook, Derby. 

23.079. StzReoecoric Errscr, H. C. Newton and T. E 
Freshwater, London. 

23.080. ArracHmMent to Roor Gutrers, C. J. Tez2r, 
Plymouth. 

23,08. Firtertne Fivuip3, T. M. 8 Bloxam, Bristol. 

23,032. Havutace Cure J. W. Smallman. Nuneaton. 

23,083. ARmaToRE, E. Hodgson, J. Walker, and A 
Blackburn, Cleckheaton. 

23,084. Rina Compass Carp, J. W. Gillie, North 
Shiel is. 

23 0385. Spaocket Waze xs. P. Forg, London. 

23,085. Bicycts, R. J. P. Spenc2 and R. Storrar 
Collessie. 

23,037. Atanm Bexx3, B. Ray and J. W. Harness, 
Grimsby. 

23,038, Bicvcte Hancers, P. Forg. London. 

23,089. Corksceaews, W. Brookes, Manchester. 

23,099. Rack, J. Wood, Leeds. 

23,091. HanpLes for Bricycies, W. Coulthard, Bir- 


mingham 
23 pod Tuoarne the Fiyie of Picrons, A. Stott, Wakc- 
el 


23 093. Szrr-actina Winpow SILencer, J. Kingsmill, 
Folkestone. 

23,094. Cottine RasHers of Bacon, E. Maxwell, Bir- 
mingham. 

23.095. Firewzn’s Eye Protector, J. Morris, jun., and 
T. Wilson, Manchester. 

23 096. AxLe-Boxes, R J. Toleman and J. D. Twine- 
berrow, Birmic gham. 

23,097. Deposirine Zinc, R. Heathfield and W. 8. 
Rawson, London. 

23 098. FiagcRa1E3, G. Andrews and W. R. Neale, 
London. 

23,093. Conveyors, A. Sim, Liverpool. 

23.100. Gear for Sropring Pomps, &c., 8. Vickess, 
Liverpool. 

23,101. > eaaaiaaa Gorr Batts, B. J. Maloney, 

aburgh. 

23,102. Winpow Sasues, J. McCullech, Glasgow. 

23,103. Automatic Mup Cuuck, A. Goymer, London 

23,104. Winpow Frames and FasTENinGs, E. H. Prew, 


arnsley. 

23,105. Crciz Stepocss, W. J. Barrett, Thetford. 

23,106. Purtryine O11, W. T. Whiteman.—(The Cleve- 
land Linseed Oil Company, United States.) 

23,107. Spapr Hanpug, J. Fidell, E. Fidell, and R. J. 
Ward, Sheffield. 

23,108. Tire Inrcators, W. L. Bodman and E. H. 
Hill, Sheffield. 

23,109. Execrric Switca for OrnpinaRY SwitcHes, W. 
M. Close, Cobham. 

23,110, Watt Tixzs, T. J. Hill, Birmingham. 

23,111. Exvecrric IncanpEscent Lamps, H. F. Joel and 
F. Fanta, London. 

= REVOLVING Piate Fisuine Rez, H. A. Murton, 


London. 

23,113. Gas Exornes, W. L. Wise.—(The Buckeye Manu- 
facturing Company, United States.) 

23,114. WasHine Macuoves, J. Bathgat2, London. 

23,115. Boots and Sxogs, J. Lewis and 8. Learoyd, 
Huddersfield. 

23,116. Motor Vexicies, W. Baines, L»ndon. 

23,117. RerracTomerers, H. L. de Zeng, jun., London. 

23,118. Preumatic Tires, A. A. Crozier, London. 

23,1 = ADVERTISING, H. A. Edmonds and A. F. Sage, 

mdon. 

23,120. Moutpinac Apparatus, J. E. Bott and The 
Industrial Inventions Development Company, Ld., 
London. 

23,121. Daitt Brace, T. Bass, London. 

23,122. Hyprants, W. W. Corey, jua., London. 

23,123. Bert Sarrrer:, F. N. Connet, London. 

23,124. Letrer Boxes, R D. Preston, London. 

a Rock CrausHinG Macuinery, J. H. Dickinson, 

mdon. 

23,126. Hernia Tausses, C. M. Richmond, London. 

qa Lamps, W. Ackroyd and W. Best, 

mdon. 

23,128. Rartway Wacons, J Backhouse, London. 

23 120. Cicarei1T¢ and Cicas CaBinet, J. T. Leighton, 


on. 
23,130. Meta p of Dismricrion, D. Sjéstrém, 


mdon. 

23,131. APPARATUS for WaRMiIne HanDizs of Cycizs, R. 
Gough, London. 

23,132. Azo Dyr-stcrrs, H. E. Newton.—({ The Farben- 


sonra vormals Friedrich Bayer and Company, Ger- 
many. 
23,138. Covers of Pseumatic Tires, F. A. Williams, 


ndon. 
23,184. Too, A. Jeffery, London. 
23,185. Face Pirates for Macuine Toots, F. Zinzen, 


don. 
23,136. Wire-nets, G. G. M. Hardingham.—(The jirm 
of Felten and Guilleaume, Germany). 
23,137. Coatrnes of Oxipes of Earta Merats, R. Lang- 


ns, on, 
23,138. TaBiorps, F. Utasi, London. 
23,133. AsHpans, T. Carter, London. 
— ILLUMINATED Cxocks, G. H. Mottershead, 


on. 

28,141. Sieve Cieanrnc Devices, W. P. Thompson.—(G. 
Luther, Germany.) 

23,142. Stirreninc Corp, W. F. Thompson.—(F. K. 
Warren, United States ) 

23,143. Jornine Raitway Ralizs, W. P. Thompson.—{J. 
C. Sturgeon, South Africa.) 

23,144. Ianrtion of Lucirers, H, Vye-Parminter and 
F.R, Leaver, Swansea. 





23,145. PorTLaNp Cement, E, H. Hurry and H. J. 8e:- 
man, London. 
en R. Elsdon and J. A. Williams, 


ndon, 
23,147. SHARPENING Rock Daitys, T. H. Bradbury, 
on. 
23,148. Taste for SuraicaL Opzrations, J. Nau, 
mdon. 
23,149. ILntumtmnant Gas Burveas, J. F. Burgess, 


ndon. 

23,150. Gas Burners, J. F. Burgess, London. 

23,151. Appine Macuings, R. Haddan.—(@. H. Rogers, 
United States ) 

28,152. Apparatus for Piatinc ArticiEs, E. J. Post, 
London. 

23.153. Device for Receprion of Cur.tinc Tona3, A. 
Dollmayr, London. 

23,151. MEraLLic Packie, E M. Hedley, London. 

23 155. Preparation of Cotour Was, A, T. dall, 


London. 
23,156. Sock, Sir W. B. Hudson.—(C. B. Randall, United 
Sta 


tes. 

23,157. Datvinc Grar for Vatocipapgs, W. J. and E. 
Freeman, London. 

23,158. Watstiine and Mosicat Rattues, A. A. Fr.e- 
man, London. 

23,159. SepanaTinc OLeacinovus Matrea, J. F. Lester 
and A. Riccio, London. 

23,160. Fire Stoves and RancE3, E. R. Cahoone, 
London. 

23,161. Matt PLoveu:, A. Clark, London. 

23,162. FastTENiInG SasHES cf Winpows, G. Parrock, 
Birmingham. 

23,163. Apparatus for TaansMission cf Heat, A. B. 
Reck, London. 

23,164. Eve SHapes, W. Lane, London. 

23,165. GaLvanic Batrerigs, A. C. Miles and B. F. de 
Morgenstern, London. 

23,166. Water DistiLtinc Apparatus, T. G. Springer, 
London. 

23,167. Friction CLutcues, 0. Robinson, London. 

23,168. Rorary Esqine?, C. A. and O. W. Hult, 


23,169. KinpDERSARTEN Sgwinc Maps, J. Lik2map, 
London. 

23,170. Gas Generatcrs, F. Thuman, London. 

23,171. Separation of sugar, G. Kassner, London. 

23,172. Woven and Kwyitrep Fasrics, A. Vodel, 


ondon. 
23,173. MeTALLic Weavinas, J. Wittwer, London. 
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25,174. Evecrric Arc Lamps, J. Hewitt, London. 

23,175. Non-sPrLLinG Can, H. Carter, Gaiusborouzh. 

23,176 Saucepan, H. Carter, Gainsborough, 

23,177, Caarrs, A. A. Brown, Glasgow. 

23,178. Frakep Corrze Berries, M. and W. Lawes, 
Croydon. 

23,179. Gas Burners, T. Thorp and T. G. Marsh, Man- 
chester. 

23,180. keTROLEUM Evornes, J. H. Knight, Surrey. 


23,181. Cratam Scparators, M. A. O'Call»g2an, 
Limerick. 
23,182. Matcn Srrixkinc Surracr, E. W. West, 


mdon. 
23,183. Wixpow Sasn Fastener, W. B. Ferguson, 
Belfast. 


23,184. Coppinc InsTRUMENT, J. McMu'len, Manchester. 

23 185. Bortte Stoppers, J. R Mally, London. 

23,183. Brush Hesp Fastenes,R. and J. Webster and 
J. T. Woodhouse, Sheffield. 

23,187. Water CisTeRN and Va.vr, R. ard G. Harding, 
London. 

23.188. Macazing Arr Rirces, T. Hornhauer, London. 

£3,189. TeLeGRaPHING Sk«tTcHEs, H. A. Schlesinger, 
Geneva 

23,190. Prevmatic Tires, A. Black, Glisgow. 

23,191. Batt Bearines, C. A. Miller ana F. J. Miller, 
Birmingham 

23192. Mitk-carryixG Cans and Recrpracie?, W. 
Parnall, Bristol. 

23.198. Fiutna Froat for Anciers, W. Thwaites, 
Bristol. 

23,194. Batt Bearrxo for Tramcars, T. C. Fawcett 
and C. H. Sims, Halifax. 

28,195. Apparatus for Lacina Boots, G. C. Goddard, 

anchester. 

23,196. Mera Tuses, J. E. Gresty, Huddersfield. 

23,197. Manuracture of Tea Caests, R. F. Rancell, 
Birminp 4 

23,198 Epsi»es for Be.tixos, F. Reddaway and F. 
Reddaway and Co , Manchester. 

23,199. SUPPLYING FugL to Furnaces, G. Longworth, 
Manchester. 

23,200. Lenszs and Licur J. Walsh, 
London. 

23,201. Wrxpow SasHes, T. Downe, Glasgow. 

23,202. MancracTurine VaRnisz, C. W. Jurany, Man- 
chester. 

23,203. OpzNinc and CLosinc VENTILATORS, J. Row, 
Manchester. 

23,204. Curomatic Time TaBiz, T. E. Bickle, Ply- 
mouth. 

23,205. Wire Fencina, R. R. Main, Glasgow 

23,206. Hot-waTerR Soupr_y ApPaRatvs, K. N. Beszant, 
Liverpool. 

23,207. Paint for Resistina Acip3, A. J. and T. G. 
Dale, Birmingham 

23,208. Saints, A. Barr, Glasgow. 

23,209. Tosszs for VsLocipapes, M. 
London. 

ee Faames, A. D. Oates and L. Binns, 


SHADES, 


Svagrovsky, 


ndon. 
23,211. Topes of Cap Spinnino, A. D. Oates and L. 
Binns, London. 
28,212. SupportinG the Enps of Grapers, A. Westwood, 
Birmingham. 
23,213. Markino TextiLe Fs saics, G. W. C. Kirkham, 
New Barnet. 
23,214. Tannina Hipes and Sxtys, H. A. Leverett, 


London. 
23,215. Roastine Sus-tiivures for Corrze, T. Hyatt, 


ndon. 
23,216. FLusHins ArpaRatos, J. Breedon and Co., and 


F. Breedon, London. 

23,217. Hanr-carts for AMuunition, &c , H. B. Mur- 
ray, London. 

23,218. SzcuRING Pyeumatic Tires to WHeexs, A. H. 
Culley, London. 


23,219. Bicycuss, J. J. B. Campling, London. 

23,220. Pepavs for VeLociPepsgs, W. R. Ridings and C, 
H. Breakwell, London. 

23,221. Manuracture of Breap, J. Wallac2, London. 

23 222. CycLE Brakes, 8. Muir and H. G. Atkinson, 


Birmingham, 
23,223. DRivKING VeEssELs, The Firm of Fggersmann 
and Lang, London. 
a = Manvracture of Retorts, &c., J. Bowing, 
ond on. 


23,225. Exercistinc Apparatus, R. Bath, London. 
23,226. Finisuine of Boots and Sxogs, W. R. Mudd, 


London. 

23,227. Carpinc Esoines, T. J. Porter, Manchester. 

23,228. Boppix Net, B. J. B. Mills.—(Messrs. LE. Vial 
and Cie. France ) 

23,229. Securina Suipinc Winpow Sacues, A. W. 
Adams, London. 

23,230. CycLes. The Honourable L. Greville, London. 

23,231. Fans, &c., F. E. Malke and F. H. Oter.iiader, 
London. 

23 232. Metatiic Music Suexts, F. E. Malke and F. 
H. Oberliiader, London. 

23,233. Winpinc MecuanisM for Musica I vsTRUMENTS, 
F. E, Malke and F. H. Oberliiader, London. 

23,284. MecuanicaL Musical Instruments, F. E. 
Malke and F. H. Oberliinder, London. 

28,235. Hyprocarsons, 8. Pitt.—(La Société Interna- 


tionale du Proctdés Adolphe Seigle, France.) 

23,236. RENDERING Matt Wort Nuvurrat, A. W. Ball, 
London. 

28,237. Pepper Castor, J. Henry, London. 


28,288. Means for SusPenpine Trousers, 8, Lupton, 
London 





23,239. Umpreua Sticks, F. E. W. Coombs, London. 

23,240. Means for Stoprerinc Bortries, W. V. 
Lamplugh, London. 

23,241. CigaR and CiGAREITE Houpers, R. C. Thomas, 


London. 
28,242. Exprosives for B.sastinc, &c, R. Weyel, 
Lond 


on... 

23,243. Apparatus for Srartina Tramcars, A. T. 
Stones, London. 

28,244. Surrt Corr, W. J. Bassett, London. 

23,245. CounTING AXLE Revo.urions, A. W. Gamage 
and G. A. Bolton, London. 

23,246. PROPULSION of Roap VexicLes, H. V. Weyde, 
London. 

23,247. Mopet Warsuip, K. Leps, London. 

23,248. SMoKER»’ Companion, &c., J. D. Prentic2, 
London, 

23,249. Means for Optaininc Pigments, H. Williem- 
son, South Shields. 

23,250. Poate3 for Exvectr:c AccumuLartors, F, W. 
Schneider, London. ; 

23,251. Bays or Pecets, E. Fries and W. Hoéptlinger, 
London. 

23,252. Secunina Hats to Heaps, M. E. Cathcart, 

mdon, 








SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


546,497. Gaspace Furnace, M. V. Smith, Pitisburg. 
—Filed June 13th, 18.4. 

Claim.—{1) A garbage furnace having a sea'ed gar- 
bage chambor or retort and a feeding port in the crown 
thereof, in combination with an air heater adjoining 
said chamber and connected thereto by a downwardly 
inclined flue. (2) Iu a garbage furnace the combina- 
tion with a producer having a main gas supply pips 
leading to the garbage chambers or retorts, and regea- 
erators at the ends of said garbage chambers provided 
with air flues leading to the reversing valve located 
between the producer and down-take of the main gas 
tlue, and an escap2 flue leading centrally under the 


[546497] 








main gas flue to a stack between the same and the 
furnace. (8) A regenerative furnace in combiaation 
with a producer and the main gas flue leading there- 
from and downward to the gas valve chamber, from 
which flues lead to the garbage chambers or retorts, 
and having the regenerators at the ends of said 
chambers and the air flues leading therefrom t» the 
reversing valve, and the escape flue leading centrally 
under the gas valve chamber and communicating with 
the stack. 

546,634, Firrerino Macunery, H.C. Atkins, London, 

England. —Filed April 23rd, 1894. 

Claim —(1) In filtering machinery the combination 
with a tank containing the liquid to be filtered, of a 
drum or cylinder in said tank adapted to be slowly 
revolved while partially immersed in said liquid there- 
in, an endless band of filtering material passing 
around said drum, a number of holes or openings 
through the periphery of said drum, a seies of 
grooves or channels arranged on the exterior of said 
drum and acting as separate collecting areas, eich 
such area being adapted to collect and conduct the 
liquid to the aforesaid openings, collecting pipes or 
passages connected on the inside of the drum to said 
openings and leading to the collecting box of the drum, 
a spring mounted tapering (conical) stationary hollow 
plug adapted to fit in said collecting box and around 
which the said drum revolves, a longitudinal division 

















or divisions in said plug forming separate compart- 
ments therein, a separate discharge pipe leading from 
each such compartment toa separate outlet so as to give 
qualities of filtration substantially in the manner and 
for the purposes hereinbefore set forth. (2) In 
filtering or the like hi , the bination with 
a revolving drum and an endless band of filtering 
material operating around same, of a number of sepa- 
rate collecting areas formed on the exterior of said 
drum as described, an opening through the periphery 
of the drum for each such area, a pipe connecting 
each such opening to a collecting box on the drum of a 
conical form internally, and a spring mounted hollow 
valve or skelet»n plug of corresponding conical form 
adapted to fit inside said collecting box and be there 
held up to its work by its spring, substantially in the 
manner and for the purposes hereinbefore described. 


546,666. Means for Varyine Liont for Incanpes- 
cent Evecrric Lamps, €. A. Hussey, New York, 
N.Y.—Filed September 29th, 1893. 

Claim.—In an electric lamp holder, the combination 
of a sccket or receptacle, two electrodes, connections 
for leading in wires or conductors, two discs of non- 
conducting material, resistance devices in the form of 
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ruis or pencils extending between and connected to 
siid discs, a blcck or plate interpoeed between said 
discs, a row of contact pieces ia electrical communica- 
tion with said resistance devices, and a key journalled 
in said plate or block and providei with a finger 
adapted to co-act with said set of insulated contact 
pieces, substantially as specified. 

546,698. Drepainc Bucket, £. J. Fader, Calgary, 

Canada.—Filed January 28th, 1895. 

Claim.—(1) A dredging bucket of cylindrical form 
with or without the propeller flanges D, D, D, which 
are required only in slack currents, having a funnel- 
shaped dipping flange B, at mouth of bucket barrel A, 
which serves to fill bucket when drawn by that end on 
river bed, and having tw6 swivels, one F, at end of 





——<—<—<—— 
draw irons E, E, B, and another G on b , 

ing bucke‘ to revolve over river bed, scene * 
and for the purpose hereinbefore set forth, (2) The 





combination of the bucket with the cable E, F, havin 
one end fastened on river shore at M, working through 
pulley I, and the other end to winch G@ which hauls 
bucket ashore, and with the cable K, one end of which 
is fastened on opposite shore at L or to an anchor out 
in the stream and the other end to swivel ring on 
bottom of bucket when by prying out the cable te F 
the river current acting on cable K and on bucket 
revolves and swings the bucket out into position 
ready to be filled and drawn ashore, substantially as 
and for the purpose hereinb2fore set forth. 


546,683. Locomotive Freep HEATER, J. P. Serve 
Lyons, France.—Filed August 29th, 1898. ‘ 
Claim.—In a locomotive, tne combination with the 
chimney and steam cylinder, of a feed-water heater 


[S46.683] 
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communicating with the steam exhaust tube of said 
cylinder, and mechanics! means, independent of the 
exhaust steam, for increasing a draught in said chim. 
ney. 
546.715. Warer-ruse Borer, 
N Y.—Filed June 7th, 1893. 
Claim.—(1) In a water-tube boiler, the combination 
of the following named elements: a cylindrical steam. 
and-water drum within the furnace; a rectangular 
water-bottom, located outside of the grate-bars; 
straight water-tubes, inclined crosswise of the fur. 
nace, secured at top to said drum and at bottom t> 
saii water-bottom ; means substantially as described 
for bracing said water bottom ; and ecrew-plugs for 
ob‘ainicg access to the bottom of the tubes, as de- 
scribed. (2%) In a water-tube boiler, the combination 
of the following named elements; a steam-ind-water 
drum above the furnace; a water-bottom located out- 
side of the grate-birs and provided with a downward 
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extension at the side of the ashpit; and straight 
water-tubes inclined crosswise of the furnace and 
secured at top to said drum and at bottom to said 
water-bottom. (8) In a water-tube boiler, the com- 
bination of the following named elements : a steam- 
and-water drum above the furnace; a water-bottom 
located outside of the grate-bars and extending 
beneath the ashpit ; and straight water-tubes inclined 
crosswise of the furnace and secured at top to said 
drum andat bottom to said water-bottom. (4) Ina 
water-tube boiler, the combination of the following 
named elements : a steam-and-water drum above the 
furnace ; a water-bottom located outside the grate- 
bars and extending behind the ashpit; a water-tube 
brace connecting the two sides of said water-bottom be- 
low the grate-bars ; and straight water-tubes inclined 
crosswise of the furnace and gecured to said drum and 
water-bottom. 


546,781. Construction or Z-Bar Cotumns, F. H. 
Kindl, Pittsburg, Pa.—Filed July 15th, 1895. 
Claim.—(1) A compound column, the successive 
sxctions of which are composed respectively of four 
Z-bars, the bars of the several sections being of 4 
equal dimensions, but being riveted together in oe 
a way that the dimensions A and Bare constant; su i 
stantially as described. (2) A compound column, th 
successive sections of which are compos2d respectivels 
of four Z-bars riveted together, so that the dim=nsiont 
C between the opposing flanges of the Z-bars shi 
vary, and that the outliae dimensions A and B of the 








column shall be constant throughout ; substantially a8 
d bed. (3) A compound column, the several sec- 
tions of which are composed respectively of four Z-bar4 
tied together, the bars of the several sections being «f 
unequal dimensions, but being tied together so that 
the dimensions C between the opposing flanges of the 

-bars shall vary, and so that the outline dimensions 
A and B of the column shall be constant throughout; 
substantially as described. (4) A compound column. 
the several sections of which are com: respectively 
of four Z-bars tied together, the bars of the several 
sections being of unequal dimensions, but being tied 
together so that the dimensions D between the ends 
of the opposing flanges of the beams shall vary, and 
so that the outline dimensions A and B of the column 
= constant throughout; substantially as de- 
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THE NEW 1000-UNIT MACHINE AT DEPTFORD. 


Tue history of the London Electric Supply Corporation 
js full of interest to the public at large, to the users of 
electricity either for power or light, to the financial world, 
and in a very special degree to that of science. Itis a 
history of great things attempted and of something done, 
of pioneer work when it stood alone and without any rival 
in its field, an educational history of infinite value in 
which other companies and corporations may have learned 
much of the things to be left undone, but in which they 
nndoubtedly did learn much more of the things which 
ghould be done. Many of its great lessons were learned 
by its own sad experience, and in that it tried to do so 
much that was new and at the time daring, it is hardly to 
be wondered at that it failed so often, and was at last 
only saved from total extinction by a reversal of an 
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quantities of coal by road, the discharging of ashes and | 
other refuse in a similar way, would constitute in the 
future so intolerable a nuisance to the dwellers, the 
workers, or the thinkers in our great city, that we cannot 
regard apy one of the intermural central stations at pre- 
sent working, and, in a more or less satisfactory way, 
paying, as being anything but a temporary makeshift. 
The history of the early gas supply will be doubtless 
repeated in that of electric lighting. The little stations 
dotted over the face of London will naturally in turn dis- 
appear, and our houses and our streets will be lighted 
from great central stations situated where coal can easily 
be obtained, and out of the reach of injunctions, away 
from the busy Metropolis. 

The early difficulties experienced with extra high ten- 
sion have been conquered during the last three or four 
years at Deptford, and we cannot doubt that in the not 
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Messrs. Plenty and Son, of Newbury, each capable of indi- 
cating 3850-horse power; two Ferranti dynamos of 
500 kilowatts capacity each, driven by two horizontal 
tandem compound single-crank Corliss engines, built by 
Messrs, Hick, Hargreaves and Co., which will indicate 
750-horse power each ; two Ferranti 10,000 volt dynamos 
of 1000 kilowatts capacity each, driven by a pair of 
compound engines on two cranks, which can, should 
necessity arise, indicate up to 1800-horse power each, 
built by the same firm of engineers; and the 
latest addition to the plant in the way of a very fine 
piece of combined engineering consists of a direct driven 
Ferranti dynamo of 1000 kilowatts capacity, generating 
current at 10,000 volts, and which is driven by a set of 
engines specially designed for it and built by Messrs. 
Plenty and Son. A reference to the illustrations in THE 
ENGINEER for Nov. 22ad, will give an excellent idea of the 
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Fig. 1-GENERAL PLAN OF THE WORKS O* THE 


extremely progressive policy and the adoption of one of 
more quiet care and less brilliancy. The early failures of 
five or six years ago gave the opening for the newer com- 
panies, some of which might probably never have been 
heard of had the ‘‘ London”’ hastened a little more slowly, 
and the leader amongst the companies became simply one 
of a number, and not the greatest of all. Indeed, for a 
long time after the burning of the Grosvenor Station, and 
the loss of many thousands of lights as a necessary con- 
sequence of that disaster, the London Electric Supply 
Corporation dropped back almost to the lowest place 
amidst the London companies, and was, in fact, hardly 
taken seriously, and it is to the pluck and determination 
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LONDON ELECTRIC SUPPLY 


distant future low tension and continuous current supply | 


will be relegated to our villages, or private houses, far 
away in the country. Already the London company is, 
we understand, engaged in the supply to stations of 
other companies of a considerable quantity of cur- 
rent daily; and as we presume such a supply is being 
given on mutually advantageous terms which will pay 
all round, it will be a matter of surprise if such a system 
is not more generally adopted, and if the Deptford 
station is not quickly filled up to its full capacity with 
plant for the wholesale generation of electric current. 
The advantages which it possesses for work of this kind in 
its situation on the river and in its immense engine and 
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CORPORATION AT DEPTFORD 


plant, which we now proceed to describe more in detail. 

The question of the direct driving of dynamos of large 
size is one which has, during the last few years, engaged 
the careful attention of all engineers interested in electric 
lighting, and it is not necessary here to insist upon the 
advantages which such a system possesses over the 
older fashioned method of driving through ropes, 
belting, or gearing. The gain in ground space, and the 
saving in the loss due to the friction of any intermediate 
gear between engine and dynamo, are in themselves suf- 
ficient as reasons to justify the departure, while, again, 
there is a distinct gain in economy due to engines running 
at a considerably higher speed, and also in the handling, 
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of Lord Wantage, the sole debenture holder, who entered 
into possession of the undertaking in July, 1894, that it 
1s once more asserting its existence, and under the able 
and energetic management of Mr. R. Stewart Bain is 
quietly taking a leading place amongst the foremost sup- 
Pliers of electricity in the country. We have on many 
Occasions pointed out to our readers that the generation 
of current for the lighting of a vast capital like ours 
must in the future be carried out ‘beyond the walls.” 
The objections to central stations in the heart of London, 
in the middle of clubland, in the residential neighbour- 
hoods of the West End, or amidst the offices and shops 
of the central districts, will become insuperable with the 
Jarger growth of electric lighting. The vibration, the noise, 
‘he smoke, the steam, the incessant deliveries of large 


Fig. 2-MAIN SWiITCH BOARD 
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| boiler houses are evident, while from the nature of the | for repairs and maintenance, of the lighter parts of high- 
| surrounding property and its distance from town it may | speed engines. The existence of a flexible connection 
| be said to be oblivious on the score of injunctions, the | between'engines and dynamos, which, however, is provided 
| ramours of which in connection with the intermural | by the ropes of large plants, or the belts in smaller oner, 
stations fill the air. |is an advantage not lightly to be discarded, more 
We had recently the opportunity of going over the | particularly in cases where parallel running is the order 

| station, and were much struck with the large increase of | of the day. Therefore, the prime consideration in con- 


| plant, both as regards dynamos, engines, and labour- 
| saving appliances, with the great improvements in the 
| switching platforms for mains and machines, and in the 
| electrical connections generally, which have been effected 
| during the last two years. The plant now in commission 
|for the generation of current consists of two small 
| Ferranti dynamos of 225 kilowatts capacity, driven by 
| two sets of triple-expansion condensing engines, built by 


| nection with a direct driven dynamo is the provision of 


an absolutely steady running engine which may be relied 
upon to govern accurately when running by itself, and to 
be capable of some comparatively large variations in 
speed when driving a dynamo in parallel with one or 
more other machines. 

We have the pleasure to-day of illustrating the new Dept- 
ford engines which Mr. d’Alton, with a large experience, 
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has designed for his new direct driven dynam», and which 
will no doubt be found to fulfil the critical demands made 
upon it. It consists of three separate compound engines 
set tandem fashion over 
a three - throw crank - 
shaft, the cranks being 
set asin a triple-expan- 
sion engine at angles of 
120 deg. Each engine is 
complete in itself, with 
its own jet condenser, 
steam pipe, stop valve, 
oiling gear, &c., and is 
guaranteed to indicate 
500-horse power, with an 
initial steam pressure of 
140 lb.; but as all work. 
ing parts have been de- 
signed for a much greater 
strain, and as the boilers 
at Deptford can be 
worked, and are worked 
when necessary up to 
200 Ib. pressure, it is clear 
that these engines are 
capable of indicating to- 
gether 2000-horse power. 
Mr. d’Alton’s purpose in 
having three c S was 
evidently to secure the 
equable running which 
might be expected from 
six turning moments in 
the crank circle, and in 
order to carry the equality 
of these efforts to the 





conveyed in the advice of a well-known mechanical engi- 
neer, who says, ‘‘ Design a really first-class triple-expan- 


sion engine and then build it without any intermediate 
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highest degree, he puta 
complete compound 
engine on to each crank, 
and did not tread the 
conventional path of 
triple expansion. Now, 
it is a matter of indiffe- 
rence, as far as the 
equality of the turning 
moments are considered, 
whether the engines are 
indicating 200 - horse 
power or 2000—a dis- 
tinct advantage over any 
triple-expansion engine, 
in which the turning 
efforts on the crank circle 
would vary with every 
alteration in power, in- 
dication, or load. The 
whole of the detail and 
the building of the engines 
have been carried out in 
a highly creditable man- 
ner by Messrs. Plenty and 
Son, of Newbury. In- 
deed, one is at first sight 
surprised that so fine a 
set of engines should come 
from the little Berkshire 
town ; for Messrs. Plenty’s 
name is more generally 
associated with smaller 
engines for the lighter 
class of war vessels, des- 
patch boats, and tugs, 
than with high-speed elec- 
tric lighting machinery. 
Our readers will re- 
member that some eight 
or nine years ago & 
very fine and successful 
set of engines was built 
by this same firm for the 
submarine torpedo boat 
Nordenfelt, which, when 
running at 350 revolu- 
tions, indicated on four 
cranks just 1500 - horse 
power; and there can be 
little doubt that the new 
engines at Deptford will 
be at least equally suc- 
cessful. The necessities 
of electric lighting almost 
compel the adoption of a 
marine type of engine as 
the motor, and it is 
obvious that if we re- 
quire a marine engine we 
should not place the 
order with a stationary 
engine builder, more 
especially as our marine 
engineering has no rival 
in the world, while many 
stationary engine builders 
must, unfortunately, be 
classed below some of 
the continental builders 
—the Sultzers, Van den 
Kerchoves, &c. &c., to wit 
—in point of reputation. 
The three high - pres- 
sure cylinders of the 
engines under notice are 
16sin. in diameter, the 
low - pressure cylinders 
being 37in., and the stroke of all is 26in., so that there is 
ample room for the development of the required power. 
The best modern proportion for compound cylinders is 
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Fig. 3—-ONE ENGINE OF THREE 


cylinder.” If such advice had been followed in the 
present case the high-pressure cylinders should have been 
somewhat smaller; but prudence is the better part of 








valour, and there is a distinct gain in having a cylj 

as large as 16hin. There are no staffing boxes pny - 
piston-rod between the two pistons, the best type of 
corrugated rod having been adopted, and this has been 
found to give complete satisfaction. Steam is admitted 
to the high-pressure cylinders by means of piston valves 

and the low-pressure cylinders are fitted with ordinary 
flat valves. Each pair of valves—high and low pressure—_ 
is driven by a single excentric, excentric and valve 
rods, the latter ig well guided in a heavy bracket 
fixed just below the low-pressure valve «Bing and 
all variation of apes is controlled by means of Joy's 
patent gear, which is fitted into the body of each excen. 
tric, and by means of which the stroke of the valves ig 
varied as may be required. This effect is produced by 
the forcing hydraulically of the centre of the excentric 
into either full gear ahead or into any position between 
that and mid gear. The system has been used on land and 
at sea for the complete reversal of the engines, and it hag 
been applied with success to locomotives for the same 
purpose, but, as the reversal of an electric lighting 
engine is not necessary, the effects have only been 
carried at Deptford from full gear ahead to mid gear, 
The fact that the engines always run in the same direction 
has rendered a “ go astern” guide plate also unnecessary, 
and as a consequence, though the engines are furnished 
with heavy columns both at front and back, which render 
the whole structure solid and rigid, they have all the 
advantages of what is usually described as an open 
fronted engine. The connecting-rods appear to be ver 

short—less than three cranks—but this objection, if objec. 
tion it can be called, is the practice of our best marine 
engineers, and perhaps we are inclined to lay too much 
stress on the advantage of a long connecting-rod. A 
longer one could only have been adopted in the present 
case with a sacrifice of rigidity, or considerable broaden. 
ing of base plate, and as the speed of the engine is 156 
revolutions, or just over 800ft. per minute, the short rod 
is less of an evil than an increase in the height of the 
engine would be. The crank shaft is of best mild 
Siemens-Martin forged steel; it is 10sin. in diameter, 
and is made in three interchangeable lengths coupled 
together in the most approved style—the cranks are, of 
course, double webbed, and the shaft is tooled bright all 
over. Each low-pressure cylinder exhausts down its 
back column, and the steam meets the condensing jet on 
its way down, the injection valve, which is controlled 
from the front of the engine, being attached to the 
column. The air pumps, as will be seen on reference 
to page 618, are placed behind the engines, each one 
being driven by a pair of levers from the crosshead, 
and means have been provided by which the air pumps 
can be quickly disconnected, should it be found necessary, 
owing to failure of water, breakdown, or other cause, to 
work the engines non-condensing. Two valves have been 
fixed to the eduction pipes of each low-pressure cylinder, 
by means of which the exhaust steam can be passed down 
to the condenser and air pump, or allowed to escape into 
the atmosphere. The water necessary for the supply to 
the condensers is taken from the river at high water into 
a large storage tank, Fig. 1, constructed on the wharf behind 
the boiler-house ; but as this only holds 600,000 gallons 
of water, and cannot be filled during neap tides, a well 
has been sunk to a level below that of low water, and 
from this well it is anticipated that a large augmentation 
of the condensing water supply will be effected. The 
whole of the condensed steam and condensing water are 
returned to the river, the impurities in the river water 
rendering it useless for boiler-feeding, and evidently 
the difficulties in the way of cooling the condensed 
water for use again are either insuperable or too 
costly. Had it been possible to cool the discharge from 
the condensers of the station, so that it might be used as 
injection again, and as boiler-feed, without fear—for the 
reservoir could be filled with fresh water to begin with-- a 
great gain in efficiency would have been made; but we 
understand that Mr. d’Alton has fully considered this 
point, and has not been able to overcome the difliculties. 
In any case the condensing, as now carried out at this 
station, is distinctly in advance of that at the other 
London stations ; indeed, it is not too much to say that 
the question of condensing has not been more seriously 
faced anywhere than by the London Electric Company. 
On the occasion of our visit, one of the triple-expansion 
plants was working in parallel with one of the horizontal 
tandem sets—the vacuum gauge of the former engine 
showing 25in., and that of the latter 18in. The new 
engines are very complete as to platforms, ladders, oil- 
guards and lubricating arrangements, and are richly en- 
dowed with pressure, compound, and vacuum gauges, 
impermeators, speed indicators, &c. &c., and in their coat 
of bright green, with black and vermilion lining, they 
reflect credit on their builders, and will no doubt render 
excellent service to their owners. 

The dynamo, a fine piece of engineering, is, as we 
have said, directly attached to the crank shaft of the 
engines, no flexible coupling being used, the shafts being 
rigidly connected by means of nine bolts, each of 2in. 
diameter. The machine has been designed for an out- 
put of 1000 units, z.c., 100 ampéres at 10,000 volts; but 
ample provision has been e for the safe working of 
all parts up to 11,000 volts, and during the progress of 
the trials the machine was fully tested up to 12,000 volts 
when running at its normal speed, 156 revolutions, and 
periodicity 83 per second. No difficulty whatever has 
been experienced in working the new unit in parallel with 
any of the other dynamos in the station, and it is 
proved that it can be put into parallel even with the 
smallest, and withdrawn without the production of any 
irregularity in the continuity of supply. No pains in 
design or workmanship have been spared to render the 
new machine worthy of the reputation of Messrs. l'er- 
ranti; and it would be difficult indeed for the most 
hypercritical engineer to pick a hole or find a fault in 
the mechanical or electrical finish of this splendid addi- 
tion to the Deptford plant, and that such a statement is 
no mere pain “a is made all the more evident when 
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the great difficulties to be overcome are realised—diffi- 
culties of size and weight, of speed and pressure, which 
have had to be and have been surmounted. les 

The dynamo shaft carrying the fly-wheel, which in its 
turn also carries the armature, is supported by two 
spherical bearings 12in. in diameter ani 36in. long, 
made of cast iron lined with white metal ; each bearing is 

rovided with a separate pump for lubrication, the oil 
being forced in, in & manner which in previous ex- 
perience has proved effec- 
tive and economical when 
dealing with heavy bearings. 
The end thrust is taken up 
by means of collars on the 
shaft—a most important 

oint in connection with 

machines of this design, 
wherein the clearance be- 
tween the armature and the 
pole pieces of the r field 
magnets must necessarily be 
severely small, The stand- 
ards upon which the bear- 
ings are mounted act as 
storage chambers for the 
lubricant, and the one on the 
engine side of the armature 
also acts as a rigid connec- 
tion between the base plate 
of the engine and the 
dynamo. 

The armature wheel or 
fly-wheel is 26 tons in weight, 
of which 14 tons are in the 
rim ; it is secured in position 
by shrinking two hoops over 
the boss of the wheel, which 
is bored a dead fit to the 
shaft. The wheel proper con- 
sists of two castings, each 
having four arms of H sec- 
tion, each arm being inde- 
pendent of the boss. When 
mounted in position the joint 
of the rim is secured by 
shrinking on two mild steel 
hoops of massive section, 








{ 
| brass strip separated by asbestos, burnt together into a 
sag block. Each pair of coils is mounted in its 
| older, into which it is riveted under a hydraulic press, 
| the result being a very mechanical armature, having no 
loose wires or connections. 
The insulation of the coils, owing to the above con- 
| struction, is a comparatively simple matter. Each pair of 
coils, generating 620 volts, is insulated to withstand this 
prescure with ample margin, the whole armature being 











copper loss in armature, ‘85 per cent.; copper loss in 
field magnets, 1 per cent. The total weight of alternator, 
with beds, shafts, and fly-wheel, 80 tons, Before being 
used for commercial purposes, the armature of the 
machine was tested standing with the field magnet frames 
at working distance with 21,000 volts at 83 alternations, 
corresponding to 30,000 volts direct current. 

We are perhaps not accustomed in this country to see 
so great a wheel moving ai so high a speed ; and 11,000ft. 
per minute on the tip of the 
armature does strike one as 
being “ pretty tall” for a 35 
ton mover, though possibly 
such a speed might not be 
quite as uncommon in the 
States. No doubt, however, 
every care in design and 
calculation has been devoted 
to the present wheel by the 
engineers who are respon- 
sible forit; and the Ferranti 
Company was wise in plac- 
ing the order for the wheel, 
as well as the field magnet 
frames, with the Carron Com- 
pany, one which has a great 
name and reputation to 
maintain. The new plant 
has now been in full commis- 
sion for nearly two months, 
during which time it has 
given the most complete 
satisfaction to the contractors 
as well as the owners, and it 
has been run alone and in 
parallel with every other unit 
in the station without, we 
believe, showing the slightest 
imperfection in any direc- 
tion. Indeed, the whole 
design both of engine and 
dynamo has been carried out 
with a view to the produc- 
tion of a plant which may be 
relied upon to run, week in 
week out, without trouble. 

With the generation of 











over machined prejections 
fom inside of the wheel. 
The wheel is _ further 
strengthened by eight tie bolts of Gin. diameter 
minimum section, which are screwed into a mild steel 


casting shrunk on to the centre of the shaft; there bolts | 


are heated, after being ecrewed up, and being again 
screwed down, are given a definite tension. 

The wheel has been designed, firstly, to have a large 
factor of safety when working at a peripheral speed of 
7800ft. per minute, while supporting an armature which 


by its own weight increases the centrifugal force by | 


nearly 30 per cent ; and secondly, to run perfectly true. 


" Epleylee 





The armature is insulated and supported in the manner 
usually adopted by Mr. Ferranti. Cast steel nuts are 

eld in cored recesses in the fly-wheel rim by means of 
sulphur compound, and frcm there insulated steel bolts 
project through the rim to support the armature. The 
bolts are insulated by ebonite cured on before machining 
18 completed, and each bolt can thus be tested before 
being used in construction; sixty-four pairs of there bolts 
support the armature, the 128 coils of which are held in 
pairs between bronze holders; the coils of bare corru- 
gated {copper strip are wound on cores of corrugated 


Fig. 4—TRAFALGAR SQUARE STATION, RECEIVING END 


mounted on insulated spokes which have to withstand 
the full ordinary working pressure of 10,000 volts. The 
overall diameter of the armature is 22ft., thus the peri- 
pheral speed is 11,000ft. per minute. 
The field magnet frame consists of eight castings, in 
which are mounted 128 field magnets, 64 on each side of 
| armature, and have a total weight, with field poles and 
copper, of 837 tons. The field coils are wound with bare 
copper on edge, which system secures the maximum 
copper in a given space with the best radiation. The 


current at the voltage of 
10,000 the difficulties do not 
cease, and it will be readily 
understood that the switching, controlling, transmittingand 
general care of it before it finally lights many thousands 
of incandescent lamps in the houses, must be carried out 
with intelligence and skill of the highest order; and it is 
therefore evident that the design and construction of a 
suitable switchboard at the central station is by no means 
a simple work. We illustrate in Fig. 2 a small part of the 
main switchboard showing the connection of the 10,000-volt 
machines, through their switches, with the omnibus bar 
to the trunk main apparatus, and we also show the con- 
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Fig. 5—-ONE ENGINE OF THFE 


pole faces are protected by means of caps under the 
patent principle adopted by Mr. Ferranti with his former 
machines, and are made of micanite manufactured by 
Messrs. Bergtheil and Young. 

For cleaning and other purpores, a one-unit motor is 
provided, which separates the two field magnet frames, | 
| driving separating screws by means of gear wheels ; five | 
minutes being taken to open or close the machine. 

The following are the leading particulars :—Height of | 
machine from floor line, 14ft. 6in.; overall length, 24ft.; 
width from outside pedestal to engine coupling, 12ft. 6in.; | 





nections to the controlling and regulating gear. The 


| whole of the detail of this work has been designed by Mr. 


G. W. Partridge, who is Mr. D’Alton’s chief assistant, and 


i it has been erected under the immediate supervision of 


Mr. P. W. McDougall, who, as the resident engineer, will 
be responsible for its working. It is impossible that any 
one can know more of the peculiarities of extra high 


, tension electricity than the engineers of the London 


Company, and they did well in designing and carrying 
out their own ideas on the subject. Many engineers and 
many contractors feel themeelves competent, as doubtless 
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they are, to design any apparatus for electric working, no | accident due to the insufficiency or over sufficiency of ; ability of the engineers of the Loncon Electri: Supply 
matter at what pressure, but the engineers of the London | the fuse for the amount of current passing at the time. | Corporation. In a succeeding impression we s'1all deal 
Company alone have had practical daily experience during | The length and sizes of the fuses, as shown on the draw- 
ing, do seem to be unduly great, but we are assured by | this week. 


the last four years of the actual work of a great supply at 
upwards of 10,000 volts, and as they have to work it in 


the future, it is only reasonable to assume that they take | 


very special care to have the best possible design carried 
out in the best possible way. 

Each of the 10,000-volt machines is controlled by means 
of five levers arranged on the platform, as in the signal- 


| 


box of a great railway station ; the parallel between the | 
| guard rails for the protection of the attendants, and | 
between each pair of mains will be observed the plugs | 


Deptford switchboard and a railway signal-box, indeed, is 
made more forcible from the fact that the levers are ex- 
actly on the model of those in use on the railways, and 
were, in fact, made for the London Electric Supply Cor- 
poration by Messrs. Saxby and Farmer—well-known 
specialists in this direction. One of the levers actuates 


the main dynamo switch placed high above the attendant’s | 


head ; three are used for the purpose of moving the resist- 
ances in the field magnet circuit of the alternator, and 
the purpose of the fifth is to break or connect the leads 
between the exciters and the field magnets. These five 
levers are the only part of the gear ever touched in the 
ordinary way of working when the machine is on load, 
and as all these levers are permanently connected to earth, 
it is impossible that they should at any time become 
charged to a dangerous potential. The main switch, which 
is a long heavy gun-metal casting, engages at its highest 





the engineers who use them that they are absolutely 
necessary, and that few, if any, people outside the walls 


with the distributing stations, one of which we il'ustrate 








of Deptford Station know what a 10,000 volt arc, with; PRIVATE BILLS IN SCOTLAND, SESSION 1896, 


3000-horse power behind it, will do. Each pair of fuses 
with the necessary terminals for the mains is protected 





Now that the notices have been published and the plans 


by a marble slab on either side, which is let into the | lodged in connection with the Private Bills in Scotland for 
wall, and the front of these slabs is again fitted with | the coming session of Parliament, we are able to place before 
| our readers a short résumé of them, The Newcastle and 


and general arrangements for connecting or disconnect- 
ing them from their work. Owing to certain effects due 


to the length and capacity of the main, which were at | jects this year are sufficiently important to gladden the 


first, and incorrectly, termed the ‘‘ Ferranti effects,” but 
which it is not necessary to describe, it is not possible 
to put on a main or withdraw it from work suddenly 
without producing what will be sufficiently indicated 
here as a disturbance to the equilibrium of the system. 
But for some years the difficulty has been overcome in 
a satisfactory manner by the use of a main discharger, 
the connection to which is shown in the centre of the 
drawing. When it is necessary to connect a main to 
the system it is first put on through the discharger, and 
is gradually charged to the required potential, the plug 
shown at B being inserted. As soon as a proper balance 


end with the omnibus bar terminals, shown at A, Fig. 2,| has been obtained between the electromotive force on 
and below, close to the bearings upon which it swings, it | the new main and the rest of the system, which is 
has a contact which engages in the terminals from the | established by means of the regulator, the plug at A is 


machine. The break is 4ft. 6in., and as the switch is | inserted and the discharge is then disconnected. 


A 


high over head, and breaks not only its connection with | similar method is adopted when it becomes necessary 


the main omnibus bar, but also with the machine, it is 
safe enough for anything. The final spark when switch- 


| to withdraw a main from commission. 


Hitherto it has been the practice at Deptford to run 


ing out is taken by means ofa steel spring which remains | all necessary mains, machines, and distributing stations 
in contact a moment after the main switch has left its | in parallel, but as such a system involves certain evils, 


terminals, and no difficulty is anticipated in ‘‘ breaking” 
these great machines at a pressure of over 10,000 volts on 
fall load. The engineers at Deptford have already used 





the new main switching gear has been provided with a 
large central switch, worked by a lever shown on the 
platform, by means of which it will be possible to divide 


the switch to break the machine ona short circuit, during | the mains into two pairs and allow of the parallel system 


the early trials of the new dynamo, and that critical | 


operation was carried out with the most complete success. 
All bare parts of the new gear carrying 10,000 volts have 
been placed at least seven feet above the platform, so 
that any danger due to a man falling, tripping, or 
stumbling against them is obviated. The switches 
provided for the breaking of the exciting circuit, and 
which are shown marked K, are so constructed and con- 
nected that if it becomes necessary to switch off the ex- 
citing current at any time, a resistance is left across the 
field of the machine, and any rise of pressure, due to the 
sudden disturbance of the equilibrium, is prevented from 
breaking down the insulation of the field magnets. 

The full bay to the left of the switching gear is occupied 
by the ends of the four trunk mains to London and their 
apparatus. The mains are shown on the drawing coming 
up through the insulated platform, and it will be seen 
that each main is provided with a pair of fuses 4ft. 6in. 
in length. The fuses are carried in a tube built up of two 
lengths of porcelain pipe, which are joined by means of a 





of supply being broken—one machine or bank of machines 
supplying current through Nos. 1 and 2 maius to the 
Grosvenor and the Belgravia distributing stations ; while 
another machine or bank, not in parallel with the first, 
supplies Blackfriars and Trafalgar stations through 
Nos. 3 and 4 mains. From experience it has been 
found that during heavy loads this will be a great advan- 
tage, not only in the economic use of the dynamos and 
engines, but also in that, should any accident occur on 
one-half of this system, the other will not be affected. 
The whole of the gear, both in the machine bay and 
that devoted to the mains, is strikingly simple, both to 
understand and to work. Every connection can not only 
be seen, but can be quickly traced out, and as in addition 
to this, the various connections are paitited in strongly 
marked distinguishing colours—thus all 10,000 volt con- 
nections are vermilion, all 2400 volt connections are 
blue, the main discharger yellow, and so on—there is 
little chance of a mistake in their use, while owing to 
the fact that the plugs used are all of different sizes, it is 


short piece of tube made of toughened glass, and which | rendered impossible for a man in charge to put a plug in 
allows of examination of the fuse by the electrician on | a wrong place. 


duty, the lower half of the tube being filled with sand. 
The advantages which have been apparent at Deptford 
for some years of having two fuses in parallel on each 
main are many, but the principal use to which the practice 
has been put is that it enables the man in charge to alter 
the strength of the fuse without affecting the continuity 
of supply, and so to prevent the occurrence of any 
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Another of the bays on the main switchboard is 
devoted to the smaller dynamos working at 2400 volts, 
but as the gear there used is old and in a certain sense 
obsolete, and will, we understand, be shortly replaced by 
newer apparatus, we have not considered it worth while 
to describe or illustrate, being content with that which 
is new and good, and creditable to the constructive 


Glasgow Railway scheme is still in embryo, and the renewed 
attack of the Great North of Scotland Railway Company 


| upon Inverness, the citadel of the Highland Railway Com- 


pany, has been postponed for a year. Nevertheless, the pro 


hearts of agents and counsel at Westminster. Indeed, one 


| Scotch M.P., Mr. Shiress Will, intends resigning his seat for 











the Montrose Burghs, so that he may return to the Parlia- 
mentary Bar. 

The first Bill demanding notice is that of the Muirkirk, 
Mauchline and Dalmellington Railways, which had the mis- 
fortune to be hung up last session in the middle of its career 
by the dissolution of Parilament. It has already passed the 
House of Commons, notwithstanding the strenuous opposi- 
tion of the Glasgow and South-Western Railway Company, 
who are again this session promoting a number of new lines, 
including a branch to Catrine, with a view of defeating the 
scheme. Closely allied to the Muirkirk scheme is the pro- 
posed Avondale and Sorn Railway, connecting the Stonehouce 
and Strathaven branches of the Caledonian Railway Com- 
pany with the Muirkirk line near Sorn. Indeed, Ayrshire 
will be the chief theatre of war this session. Pians have been 
lodged for an extensive system of railways, under the name 
of the Avondale and Douglas Railway, running from Darvel 
on the Glasgow and South-Western Railway, to Strathaven, 
Lesmahagow and Douglas on the Caledonian Railway, with a 
branch to join the North British Railway near Hamilton. 
The scheme would enable both the North British and the 
South-Western Companies to tap the Losmahagow coalfields, 
of which at present the Caledonian Railway Company have & 
monopoly. For their protection the Caledonian Company 
are promoting railways from lL:2smahagow, Blackwood, 
Stonehouse and Strathaven, to join the South-Western at 
Darvel, and they are also seeking running powers over the 
South-Westarn system to the various Ayrshire shipping ports. 

In the Highlands there are again various schemes, but this 
session they are projected on the “‘ half-loaf” system. Last 
session the Callander and Oban Railway Company lodged 
plans for @ line from Connel Ferry to Fort William, but the 
North British Railway Company regarded this as a breach of 
the peace agreement with the Caledonian Railway Company, 
and on the matter being referred to Lord Watson, the arbi- 
trator under the agreement, he decided in favour of the 
North British Company, and the Bill was accordingly with- 
drawn. The Callander and Oban scheme of this session 
commences by a junction with the existing line near Connel 
Ferry, crosses I.och Etive by a bridge of 500ft. span, and Loch 
Creran at Creagan Ferry, and terminates at Ballachulish, & 
distance of twenty-five miles from Connel Ferry. The Cal- 
lander and Oban Company hops that this will not be held 
as @ breach of the peace agreement, but they have been 80 
uniformly unfortunate in their recent Parliamentary schemes 
that the unexpected may happen again. The West Highland 
Railway Company are to meet this half-way atiack on 
Fort William by an extension of their line to Ballachulish, 
a distance of ten or twelve miles. Then, from Spean 
Bridge on the Wast Highland Railway, it is proposed 
to construct a railway to Invergarry and Fort Augustus 
at the south-west end of Loch Ness. This may be re- 
garded as a half-way attack on Inverness in place of the more 
ambitious project of last session, which was withdrawn 
by agreement with the Highland Railway Company. The 
Highland Railway Company have postponed their scheme 
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for the doubling of their line for a distance of 76 miles 
between Aviemore and Stanley, and limit their Bill to an ex- 
tension of time for the Fort George branch. Then in 
the far north there is the Forsinard, Melwich and Port 
Skerra (Light) Railway, promoted by the Duke of Suther- 
land, through Strath Halladale. The line will be constructed 
under the Railways Construction Facilities Act, 1864, the 
Railways Companies—Powers and Construction—Act, 1864, 
and the Amendment Act, 1870. This light railway will be 


17 miles in length, and it is expected that the cost of con- | 


struction will not exceed £2000 per mile. 


In the Edinburgh district two short suburban lines are | 


being promoted, viz., the Corstorphine, Gogar and Barnton 
Railway and the Ratho Railway. The North British Rail- 
way Company have given notice of a Bill for various powers ; 


and finally as regards Railway Bills, it is proposed to divide | 


the Glasgow City Union Railway between the two companies 
in whose interest it was constructed, viz., the North British 
and the Glasgow and South-Western. 

With the exception of some short lines in Aberdeen and 
Edinburgh, there are no tramway schemes this sessior. 

The most important water scheme is the Lanarkshire 
—Middle Ward District—Water. The District Committee 
obtained an Act in 1892 for the construction of reservoirs in 
Glengavel, but, like the Corporation of Newport, Mon., they 
have been unfortunate with the site, and they now seek power 
to construct a reservoir on a new site. The Falkirk and 
District Water Commissioners propose to increase their 
supply, and the Roxburgh, Berwick, and Selkirk District 
Board of Lunacy have given notice of a Bill for a water supply. 


An extension of time is being asked for the improvements | 
on Stonehaven Harbour, while the Commissioners of Helens- | 


burgh, Dunoon, Rothesay, and Oban seek powers for various 
improvements on the piers at these towns on the West Coast. 


In the Firth of Forth great improvements are projected at | 


the coal shipping ports of Burntisland and Bo’ness. The 
new dock for Kirkcaldy is still in nwbibus, while the Cale- 
donian Railway Company are giving their best consideration 


to the somewhat difficult problem of how to enlarge and im- | 


prove the dock accommodation at Grangemouth. 

Notices have been published of various Municipal Bills, the 
most important of which is that for taking a considerable 
portion of the Glasgow sewage down the north bank of the 


Clyde to Dalmuir, where it is proposed to purify it, as | 
has been done so successfully with the sewage of the eastern | 
Glasgow also seeks power to annex the Bellahouston | 


district. 
district, while Edinburgh proposes to annex Leith and Porto- 


bello, and at Irvine the Commissioners propose to erect a | 


weir on the river Irvine. 








COMBINED GAS ENGINE AND CENTRIFUGAL 
PUMP. 


A COMBINED gas engine and centrifugal pump recently sup- 
plied by Messrs. Crossley Brothers, of Openshaw, Manchester, 
to the River Wear Commissioners, at Sunderland, is illustrated 
ly the above engraving. Three of these engines and pumps 
ace used for emptying the No. II, Graving Dock belonging 
to the Commissioners, 

Some time ago, when the question of pumping plant was 
under consideration, Mr. H. H. Wake, M. Inst, C.E., the 


engineer to the Commission, decided on adopting gas | 


engines instead of steam, and after having thought over the 

fierent means of driving the pumps, resolved on having 
them coupled direct to the engine crank shaft. By this 
means @ much smaller engine-house is needed than would 
be the case if the pumps were driven by means of belts, and 
the loss due to slip and trouble in taking up the slack are 
avoided. 

The engines are of 40 nominal horse-power, and are 
capable of giving off 120 brake horse-power when running at 
210 revolutions per minute. They are of Messrs. Crossley’s 
Well-known type, but only one fly-wheel is keyed on the engine 
crank shaft, the other being carried on the outer end of the 
pump shaft, kept large in diameter for the purpose. A very 
strong flange coupling is forged on the inner ends of the 
engine and pump shafts; and they are bolted together by 
Means of steel taper bolts. 


The sole-plates of the engine and pump are bolted together, 
thus making a strong and self-contained job. The centrifugal 
pumps are 22in. in diameter, and have been specially designed 
to meet the circumstances of the case. Each engine and 


pump is capable of lifting 2380 tons of water per hour 24ft. | 
high. 


The speed of the engine and pump can be regulated at 
pleasure to suit the varying head against which the water is 
delivered by means of an adjusting screw on the engine 
governor; and at a recent trial it was found that when only 
running at 180 revolutions per minute the pumps emptied 
the dock in much less than the specified time. We hope 
shortly to publish full particulars of the test. 

The engines work with coal gas from the street mains, and 
can be started at a moment’s notice. Undoubtedly gas engines 
have many advantages over steam for this class of work, as 
| preliminary expenses in getting up steam are avoided, 

the motive power being always ready, and consumption of 
fuel ceases as soon as the dock is emptied. 

Messrs. Crossley Brothers were the contractors for 
the whole plant and fixed the machinery in position, the 
centrifugal Dt being supplied to their order by Messrs. 
Gwynne and Co., of Brook-street, Holborn, London. 








MECHANICAL CARRIAGES IN PARIS. 


THE first serious attempt at organising a representative 
show of self-driven carriages is that being held in connection 
with the Salon du Cycle, which was opened last week at the 
Palais de l’Industrie, Paris. All the leading makers are 
showing the different types of their vehicles,and the presence 
of several new autocars makes the exhibition a more than 
usually interesting one. From inquiries made at the stands 
it is evident that the reports lately circulated as to the 
amount of business done were by no means exaggerated. 
Since the late Paris-Bordeaux trials the autocar has 
‘“boomed”’ in & way which insures for it a very successful 
future, and there can be no doubt that the industry is now a 
flourishing one. MM. Panhard et Levassor state that they 
have orders in hand that will keep them employed for several 
months, while the Fils de Peugeot Fréres inform us that 
they are receiving inquiries from England nearly every day. 
Very few vehicles have, however, yet been sent across the 
Channel. If the carriage is meeting with so much success, 
| the quadricycle—in other words, & ligkt vehicle fitted with 
four bicycle wheels—is by no means behindhand, and during 
the first two days of the Salon one maker of these vehicles 
booked no fewer than fifty-seven orders. Another feature of 
| the exhibition is the attention given to new motors. The 





makers are seeking something that will be at once lighter, 
more powerful, and will run more slowly so as to lessen 
vibration. Experiments are now being made with motors 
that are said to possess these features, and it is believed 
that before long a great advance will be made in autocar 
construction. 

Panhard et Levassor, 19, Avenue d’Ivry, Paris, have a 
stand of ten carriages representing the different types manu- 
factured by this firm, such as phetons, victorias, omnibuses, 


the machinery of these vehicles, except in the arrangement 
|of the Daimler motor to secure better balancing. The 
makers claim that in this way they have almost entirely sup- 


may be remarked that vibration has been done away with 
on the latest torpedo boats of M. Normand by perfectly 
adjusting the weight of the motor, so that there is no reason 
why the same thing should not be attained in the self-driven 
carriage. The firm also show a light quadricycle driven by a 
14-horse power motor. Its weight is only about 150 kilos. and 
it will run at 24 to 26 kiloms. an hour. MM. Panhard et 
Levassor are about to experiment with an entirely new petro- 
leum motor, which is said to give remarkable results. Weight 
for weight, it is nearly three times as powerful as the motor 
now in use, and it is driven at only 400 revolutions as against 
780 in the Daimler engine. 

MM. les Fils de Peugeot Fréres, of Valentigney, Doubs, 








motors at present in use do not give general satisfaction, and ; 


| which the motive power is transmitted by friction. 
| the fact that the machinery is entirely independent of the 





exhibit eight vehicles, in which there is no new feature so far 
as the mechanism is concerned. The firm, however, state 
that they have succeeded in reducing the vibration by 
diminishing the speed of the motor. 

M. Lepape, 23, Rue Montagne, Paris, shows a carriage in 
This, and 


vehicle, result, it is claimed, in the carriage running with 
perfect smoothness, and without the slightest vibration. The 
machinery is fitted on the underframe, and the carriage is 
slung over it on springs. The motor has three cylinders, at 
120 degrees from each other. It works with ordinary petro- 
leum spirit, and has a power of six horses. The ignition is 
effected with electricity. The motor is under the fore part 
of the vehicle, and drives a large disc, of which the face is 
made with a composition like roughened cement. Another 
disc of somewhat smaller diameter is placed at right angles to 
it on the driving axle, along which it slides by means of a 
chain operated by the driver, while the axle itself has a back- 
ward movement to free the secondary wheel from the driving 
disc when the carriage is to be stopped. The secondary disc 


| has a thick tire of india-rubber, and the friction upon the 





roughened surface of the driving disc is so strong, that the 
maker asserts it is possible to start the vehicle with the 
brakes on the four wheels. The speed is varied by drawing 
the movable disc from side to side, so that it may act close 
to the edge or nearer the centre of the motor disc. The 
whole operation is performed by one lever, which has merely 
to be depressed or elevated to start the carriage or stop it, and 
by turning the lever the vehicle is steered with the back 
wheels, by which means it is easier to keep in a straight line. 
The two front wheels are connected with the driving axle by 
chains. A petroleum reservoir in front of the driver has a 
capacity of 18 litres, and allows of the carriage running seven 
or eight hours at 25 kiloms. an hour. The cost of running is 
about @ penny & kilometre. The vehicle will seat from four 


| to eight persons, and weighs about a ton. 


M. E. Delahaye, of Tours, shows a vehicle for six persons, 
A horizontal two-cylinder petroleum motor of 6-horse power 
is placed under the rear of the carriage, and in the front are 
the reservoir and tubes for carrying the water to cool the 
cylinders. The motor is geared on to the driving axle by 
leather belting, and is started by a small fly-wheel. Enough 
petroleum spirit is carried to last a whole day, and the 
cost of working is about a halfpenny a kilometre. 

M. P. Gautier, 56, Boulevard d’Arago, Paris, is the well- 
known manufacturer of astronomical appliances. He has 
taken up the self-driven carriage as a hobby, and it is hardly 
necessary to say that his vehicle gives evidence of remark- 
able attention to detail. A Daimler motor is used, but 
M. Gautier is now experimenting with one of his own inven- 
tion, which he hopes in future to fit to his carriages. In the 
vehicle exhibited the Daimler motor is contained in a neat 
case in front of the vehicle, and behind this are the reservoir 
and the carburator, the whole occupying so little space as to 
be scarcely noticeable. The power is transmitted to the 
driving-axle by bevel gearing enclosed in & case underneath 
the carriage, so as to protect it from the dust. The 


| machinery is easily accessible by lifting up the bottom part 


and luggage vans, There has been practically no alteration in | 


pressed vibration, even when the vehicle is notin motion. It | 


| zontal compound engine of 2-horse power. 








| 
t 


of the vehicle, It is geared for three speeds—4, 12, and 
18 kiloms.—and the change is effected by a simple movement 
of a lever. 

F. N. Santenard et Cie., 25, Rue de la Folie-Méricourt, 
Paris, exhibit a curious tricycle driven by steam generated 
by petroleum. Itis a front steering machine with a remark- 
ably long wheel base. The frame, composed of a horizontal 
upper tube and two lower curved tubes running parallel to 
each other, carries the machinery, which consists of a small 
tubular boiler heated by two petroleum burners, and a hori- 
This engine is 
geared on to the driving-axle by a chain, and the speed is 
regulated from 8 to 18 kiloms. an hour by a lever which 
changes the gearing. The water carried at the back of the 
machine has to be renewed every 25 kiloms., and the 
petroleum reservoir contains enough spirit to last for four 
hours. There are two seats between the rear driving-wheels, 
and the weight of the machine is 90 kilos. 

M. Maurice Le Blant has on view a hauler attached to an 
omnibus constructed by the Société Franco-Belge for the 
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department of the Tarn, where it will soon be put into 
service. This hauler is of an entirely new type, and has 
passed through some very satisfactory trials during the past 
month or two at Paris and Rouen. The hauler—or tracteur, 
to give it its French name—is made entirely of steel, and 
possesses many notable features. The boiler, a Serpollet, is 
free from any liability to explosion, and is especially exempted 
from the regulations laid down for boilers. It is, therefore, 
necessary to have only one man in charge of the vehicle. 
The boiler is of the multitubular type, and has 12 square 
metres of heating surface. The furnace is large and 
will burn almost anything, though coke is the fuel 
usually employed. Enough of this can be carried for a 
run of 100 kiloms., and the supply of water will last for 
50 kiloms. The boiler works at a pression of 8 kilos. The 
motor is of 60-horse power, and runs at 180 revolutions a 
minute. All the parts are constructed of steel or phosphor 
bronze, and the machinery is very accessible. The hauler 
will draw as much as 10 tons, and with a lighter load it will 
attain a speed of 20 kiloms. an hour. The omnibus is fitted 
up like a tramear, capable of seating twenty persons. The 
total length of the hauler and omnibus is 10 metres, and it 
will turn on a road 6 metres wide. 

Landry et Beyroux, 19, Rue Albouy, exhibit two carriages 
that are hardly to be distinguished from the ordinary vehicles, 
as all the mechanism is carefully concealed. A vertical single- 
cylinder petroleum motor of 5-horse power is placed behind 
the carriage, and runs at 350 revolutions a minute. At this 
speed it is claimed that there is no vibration whatever. As 
in nearly all systems, the ignition is done by electricity. 
The power is transmitted by a chain, and the vehicle will 
run at three speeds, up to 20 kiloms. 
and stopping the machinery are concealed beneath the 
driver, and are operated by the feet. 

Dion Bouton et Cie., Puteaux, Seine, exhibit their steam 
hauler and five petroleum tricycles, both of which systems 
are well known in England in consequence of their appear- 
ance at the Tunbridge Wells trials. The tricycle was also 
shown on one or two cycle stands. 

The Compagnie de Voitures Sans Chevaux, 38, Rue 
Legendre, show a tricycle for two persons constructed upon 
the patent of M. Klaus, of Lyons. The horizontal petroleum 
motor of 1}-horse power is placed at the rear of the machine, 
and the surface of the cylinder is corrugated to permit of 
rapid cooling by the air. In this way it is not necessary to 
use @ water jacket, The consumption of petroleum spirit is 
very small, and the ten litres carried will allow of the machine 
ranning 150 kiloms. at 15 or 20 kiloms. an hour. 

M. A. Loyal, 204, Rue St. Maur, Paris, claims special ad- 
vantages for his quadricycle, which, he affirms, consumes 
about one-tenth of the petroleum spirit used in any other 
system. The horizontal motor has two cylinders, and works 
directly on the rear axle, thus avoiding any loss of power in 
transmission. It is distinguished from the other motors by 
the fact that the burnt gases escape at the pressure of the 
atmosphere. There is, they say, consequently no heating of the 
cylinders, and no necessity to carry a supply of water. Having 
@ total of 3-horse power, the motor is sufficiently powerful to 
drive the light vehicle up steep gradients, and with a few 
litres of petroleum spirit the carriage can run the whole day. 
It is stated that it can be driven 300 kiloms. at a cost of not 
more than 2£, 

The Société des Cycles Gladiator, 18, Boulevard Mont- 
martre, show & quadricycle that attracts a great deal of 
attention on account of its elegant form. The motor is of an 
entirely new type, and is said to be more powerful than any 
other of the same weight. It is a two-cylinder horizontal 
motor, with the pistons working on an intermediate axle, 
which is geared on to the driving axle by cog wheels. The 
carburator is placed in front of the driver, and the gas is 
ignited by Longuemare burners, The makers state that the 
vehicles will run for fifteen hours without renewing the 

troleum spirit, and will attain a speed of 45 kiloms. an 

our on good roads. The vehicle shown will seat three 
persons, and weighs 180 kilos. A considerable number of 
these vehicles were sold during the first two or three days of 
the Salon. The company also showed their petroleum 
tricycle and a quadricyle constructed upon the same system. 

Among other exhibitors of autocars are M. E. Roger, 52, 
Rue des Dames, whose vehicles are well known in England and 
America, where he is now engaged in forming companies for 
taking up his patents. The Decauville Company, who 
exhibit an omnibus upon the Serpollet system ; M. E. Rossel, 
of Lille, whose carriage is driven with the Daimler motor 
after the matter of those of Peugeot ; and Duncan Suberbie 
et Cie., Rue Halévy, Paris, who have half-a-dozen petroleum 
bicycles constructed upon the Hildebrand and Wolfmiiller 
system. The only absentee is the electric carriage, of which 
nothing has been heard since the late trials, 








INSTITUTION OF CIVIL ENGINEERS: MANCHESTER BRANCH OF 
STuDENTS.—At the last meeting of the above, a paper was read 
by Mr. F. J. West, Stud. Inet. C E., entitled ‘A Dascription of 
Gas Stcking Plant.” The paper described more particularly the 
plant in use at the Bradford-road Gasworks of the Manchester 
Corporation, A description was given of the coal-breaking, 
elevating, and storing machinery, which works ia conjunction 
with the patent stoking machinery introduced at these works, and 
regenerative farnace system of firing in use throughout, The 
machinery which performs the operations of discharging and 
charging the retorts, the manner in which they are operated by 
means of compressed air, and the means by which the gas is 
separated from the by-products arising from the carbonisation of 
c2al after they leave the retort, were described, 


RECOIL OF GuNS RECORDED BY PHOTOGRAPHY.—An ingenious 
method of determining the complete motion of a rifle during 
recoil has been successfully carried out by Dr. Albert Cushing 
Crehore and Dr. Gaorge Owen Squier, Ist Lieutenant, Third 
Artillery, U.S.A., by means of photography. A dark screen wa; 
attached to a rifle with five bright beads at fixed distances along 
the barrel. A photograph was taken during recoil; the rifle 
itself is concealed, but the paths of the bright beads are recorded 
on the plate in interesting and valuable curves. From these the 
successive positions of the axis of the rifle may be traced by taking 
@ point on any one curve and measuring where the fixed distance 
between the lnminous points would strike on the next curve, So 
again the movement or jump before the bullet left the muzz'e was 
determined by so fixing a smal] screen and connections close to 
one luminous point that it eclipsed it at the instant the bullet left 
the muzzle, and thus divided ths trace showing movement while 
the bullet was in the bore from that subsequently performed, 
The result showed that the jump of the Springfield rifle is 
approximately zero, The same method is proposed to be 
applied to heavy guns, luminous beads being replaced by incan- 
descent lights and the camera removed far enough to be free from 
the blast of explosion, to which end the use of a mirror might be 
found valuable, 


The levers for starting | 








TEMPORARY AND PERMANENT REPAIRS To A 
WINDING SHAFT. 


| | 
| the new cross-bearers were fixed, the guides being bolted ts 
| them. The second ring was placed in the same manner ; 
| and the first and second rings were connected by eight vertical 


In a recent part of the Annales des Mines for the present | channel irons, the plates being added and the cement or con. 
year, M. Desailly, chief engineer of the Liévin Coal Mine in | crete run in behind them. 


the department of the Pas de Calais, France, gives a circum- 


Ths laying of the third and following rings was a matter of 


stantial account of the rapid and also final repairs made to | great difficulty, as it was necessary to make a place for each 


No. 3 shaft of that colliery, after a shifting of the measures, 
which burst in the masonry lining, and loosened the 
cross-bearers to which the cage guides were attached. At 
the depth of 480 metres—262 fathoms—-this shaft passed 


through a fault, several metres or yards thick, forming an | 


out-throw to the south of about 120 metres—132 yards—and 
occurring in the form of a cleft, dipping about 50 degrees, 
and containing very friable rock between its sides. 


The effect of working begun at thelevel of 526 metres was to | 


| in the fatlen rock; and this is how each ring was laid after 
| the first two, Fig. 4 showing the state of the work after the 
| completion of a ring P, with the concrete run in behind up to 
its level. Between the beams I and H, a strong horizonta) 
timber, I—Fig. 5—was laid against the vertical timbers V y 
&c., and firmly attached to them by wood screws, while the 
ends were wedged as tightly as possible against the solid parts 
of the masonry. F'rom the top of this beam, poles or old ming 
rails, i! i', pointed at one end, were driven into the fallen rock, 


burst in the masonry lining of theshaft where it passed through | thus constituting a series of divisions, like those formed by ths 
the fault; and, notwithstanding all the consolidation works | horizontal timbers in the temporary repairs, so that the strain 
executed, the thrust of the measures caused the fallof that part | upon those timbers was reduced. 


of the lining, about 11 metres high, shown by the irregular | 


dotted line a b c d in Fig. 2 of the accompanying sections, the 
horizontal section—Fig. 3—being taken along a plane where 
the fall was greatest. As the friable rock between the sides 
of the fault began to move, it became impossible to go down 
and come up in the shaft. 


























































The old guide cross-bearers, ¢; t!—Fig. 4—were then taken 
| out, when the beam I was held in place by the vertiog| 
| timbers V V, &c., to which it was bolted, care being also 
| taken to further support it by struts as shown in Fig, 5. The 
| space was first cleared between the levels i! i! and i! }), when 


For avoiding accidents, the | it became possible to push for wird the vertical timbers V V, 























































repairs were carried out downwards in the following manner. | &c., for a distance of 65 to 80 6 n,—mean 2ft. din. As a pre. 
Referring more especially to Figs. 1 and 2, which show | cautionary measure, a horizoutal timber, r — Fig. 5 — was 
vertical sections, at right angles to one another, of that | inserted below the level i’ i', and maintained by uprights 
portion of the shaft where the fall occurred, the beam E | resting on the last ring P, laid on the solid part of the shaft 
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was firmly fixed to the guide cross-bearers ¢, ¢,' in the solid part 
of the shaft just above the fall, and six of the longest timbers, 





V V, &c., that could be found were let down and bolted to it | 


about 50 cm.—20in.—apart, the spaces between them being 
filled in by planks. These timbers permitted of placing in 


succession the beams F G H I, &c., until the bottom of the | 
fall was reached, care being taken to bolt them firmly to the | 


six vertical timbers V V, &c. 


As the beams F G H I, &c., were fixed, series of pointed | 
| vertical timbers V V, &c., cut underneath the beam I, when 


poles, f f, 99, hh, &c., were driven horizontally into the 
fault, and covered with faggots pressed firmly against the 
rock. In this manner the fallen-in portion was divided into 
& series of distinct compartments, which greatly facilitated 
the final repairs. The temporary repairs, executed in two 
days, permitted of winding being resumed in the shaft, which 
was thus consolidated so that it might hold good for several 
months until the final repairs, carried out in the following 
manner, could be executed. 

As it was now known that masonry lining could not be relied 
upon to withstand the thrust of the measures, it was decided 
to place a wrought iron tubing inside the existing masonry, 
and fill up the space between them with cement or concrete, 
as the case might be, according to the amount of space to be 
filled. The tubbing, which had already been used in another 
shaft belonging to the company, consists of a series of rings, 
made up of four channel irons connected by fish-plates, the 
rings, corresponding with the existing cross-bearers, being 
connected together by eight vertical channel irons, and 
covered outside by twenty-four plates bent to the outside 
diameter. 

Referring now to Figs. 4 and 5, the first ring, serving as 
base, was laid on oak cleats let in the solid part of the masonry 
below the fall, great care being taken that the ring should be 
perfectly plumb. It was found necessary to take out the 
guide cross-bearers corresponding with this ring, and excavate 
the masonry, in order to form a place for the ring in which 


| 
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LIEVIN COLLIERY, PAS DE CALAIS 


It was then possible to place the next ring Rin the space 
thus made in the fallen rock, Fig. 5 showing the state of the 
work at this period. The last-named ring, R, was connected 
to the one below it by eight ve-‘ >11 channel irons; and the 
| plates were laid, being surrounded by concrete as described 
above. Lastly, for terminating the concrete work, the 
remainder of the fallen rock was carefully cleared away 
between the levels i! i,! and Xk! k1, The beams I' K!, and the 
horizontal timbers, i 2, k! k!, &c., were taken out, and the 


the same operation was repeated for laying a fresh ring. 

The part of the shaft fallen in was thus entirely repaired by 
a lining, 16-2 metres—18 yards—high, consisting of thirteen 
rings, including that at the base ; and the work was carried 
out, without any interruption tothe winding, every day after 
the men had come up, and also when the shaft was idle, 
having been completed in two months from the commence- 
ment, Notwithstanding a strong thrust of the measures 
while the fifth ring was being laid, the work was crowned with 


| success, thanks to the intimate connection of the three sets 


of timbars, viz., the verticals V V, &c., the beams E F G H, 
&c., and the cross-bearers ¢, ¢'), ¢, t', of the guides. 








On Friday last the directors of the Tonbridge Water- 
works Company made an official inspection of the extensive addi- 
tions which have been in progress at their pumping station during 
the last three or four months, They expressed much pleasure 
with all that had been done, and complimented their engineer 
and manager—Mr. James Lees—on the satisfactory completion of 
the work, The extensions consist of a powerful horizontal duplex 
compound pumping engine and a duplex high-pressure pumping 
engine ; new well, 10ft, diameter, with strong cast iron tubbing, 
yielding a splendid supply of good water, and a remodelling of the 
engine-house, The engines and pumps were built by Messrs. 
J. H. Carruthers and Co,, of Glasgow, 
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BAILWAY MATTEBS. 


, Vestry of St. Mary Woolnoth have instructed their 
RA take the recessary steps to oppore the new Bill of the 
Hw tric Railway Company. The Lord Mayor, as the leading 
parishioner, will be invited to co-operate with the movement, 


Tar Right Hon. Lord Rathmore kas been appointed 
Chairman of the North London Railway Company, vice Mr, Ozcar 
Laslie Stephen ; who, whilet retaining his seat at the Board, bas 


_owing to his present health—relinquished the c ffice cf chairman. 


Ir is understood that the Taotai Li will be intrusted 
with the superintendence of the new double line from Pekin to 
Tientsin, and that Mr. C. W. Kinder, M. Inst. Cc E, who con- 
structed and is a director cf the Tientsin Railway, will construct 
the railway. 

Mr. R. Coney, Mr. Ivatt’s chief assistant, succeeds him 
at lachicore as Locomotive Saperiatendent to the Great Southern 
and Western Railway. Mr. Cohey’s placeis taken by Mr. R. Man- 
sell, from the East Indian Railway. Mr. Mansell was a former 
pupil cf Mr. Ivatt’s. 


Tue following cases of failures were reported by the 
railway companies of the United Kingdom during the nine months 
ending September 30th, but they involved no personal irjary :— 
364 failures cf tires ; three failures of wheels ; 208 failures of rails ; 
ore case of the flooding of a portion of the permanent wey ; eleven 
slips in cuttings or enbankments ; two fires in trains ; and three 
fires at statione. 


Or the 188 axles which failed on our railways during 
the pine months ending September 20 h last, 82 were ergine axles, 
vz, 63 crenk or driving, and nineteen leading or trailing ; thirteen 
were tender axles, three were coech axles, and 40 were wagon axles, 
one of which was a salt van ; of the wagons, sixteen belonged to 
owrers other than the railway companies, Of the 63 crank or 
driving axles, 24 were made cf iron and 29 of steel. The average 
mileage of 22 crank or driving axles made cf iron war 236 870 miles, 
and of 37 crank or driving axles made cf stee] 248,164 miles, 


At a meeting of the committee of the Institute of 
C ayworkers on the llth inst., Mr. Eigar Webster in the chair, 
when representatives from London, St ff »3rdshire, Cambridgeshire, 
E-sex, Backinoghamshire, Berkshire, and South Wales were present, 
the following recolution was unenimously adopted :—‘'That this 
jwarmittes views with eatisfaction the movement in favour of legis- 
jation upon the subject cf light railways brought forward by Sir 
Athert Rollit, and will be bappy to co-operate with the Light 
Ruilways Association in so far as concerns the formation of light 
railways applicable to the clay industry.” 


Ix connection with the proposed partition of the North- 
Western Railway cf India, the Homeward Mail recently pointed 
ent what a marked ¢ffect the construction of the Southern Punjab 
Railway would have on the main trade routes of Northern India. 
In illustration of this, the following figures are of interest. The 
distance from Karrachee to Umballa will be 883 miles; from 
Bombay, 1017: and from Calcutta, 1077 ; from Karrachee to 
Saharanpore, 933 ; from Bombay, 1002 ; and from Calcutta, 1041 ; 
from Kurrachee to Mczoffernagar, 962; from Bombay, 966 ; and 
from Calcutta, 1012. Thus Kurrachee will become the nearest 
seaport to these three important centres of trade; and if the 
merchants of that port combine with the railway in reducing to a 
minimum rates and charges, they should be able to secure the bulk 
of the export and import traffic at those places. Bombay will still 
be most favourably situated as regards the Delhi traffic, though the 
lower cost of carriage on the East Indian Railway enables that line 
to secure a portion of it. 


Tue cost of the Philadelphia terminal station of the 
Philadelphia and Reading Railway is given by Mr. Joseph M. 
Wilson in a paper upon this structure before the American Society 
of Civil Engineers. At the present time 294 passenger trains 
enter and leave this station daily, and in 1893 10,000,000 passengers 
arrived at or departed from Philadelphia by the lines of this 
railway, now concentrated in one station. The cost of the head- 
house proper, exclusive of heating, electric lighting, water supply, 
pumping, filters and other appurtenances to these special items, 
was 35° 95dols, per equare foot of superficial surface, or 23 ‘1 cents per 
cubic foot of contents, computed between outside faces of 
exterior walls and from cellar floor to top of roof. The train shed 
and lobby, with a total length of 663ft., arch span of 259ft. Sin., 
and height from spring to crown of 88ft. 3}in., and including in 
this cost foundations, cold storage cellar and rooms, the tunnels, 
market house, with stalls and fixtures, and the restaurant, but 
exclading brine pipes for cold storage, electric lighting, heating, 
elevators and water supply, was 8°53 dols, per square foot of surface 
covered. The structural ironwork of the roof to the train shed 
cost 1°15 dols, per square foot of surface covered. 


A sEcTION of a 53 Ib. steel rail, made in 1879 by the 
Edgar Thomson Steel Works, which was laid in the main track of 
the Cincinnati Southern Railway in 1879, between Lanciug and 
Emory Gap Stations, has been sent to the Railroad (‘azette, by Mr. 
G, B, Nicholson, the chief engineer. It had done service under 
constroction trains, and regular trains began running over it 
February 22nd, 1880, The rail was taken up in December, 1891, 
having had practically twelve years’ use, At first the tonnage 
which passed over it was light, but there was steady and constant 
increase until, at the time it was taken up, twenty-two trains 
passed over it daily, ‘There were seldom any breakages of the 
rail, and when it was finally taken up, not because it was worn out, 
but for the reason that it was too light for the present heavy 
rolling stock, The original height of the rail was 4jin. So, as 
you will see by the sample, the head is worn down ,';'n. with 
twelve years’ traffic, The analysis of this particular specimen is as 
follows :—Carbon, 0°327 ; phosphorus, 0°092; manganese, 1°780 ; 
silicon, 0*035 ; sulphur, 0°067, This gives you no information as 
to why the rail should have worn so well, The specimen I send 
you is not a picked one, but a general sample of what was found 
on tangents on about 90 miles of road.” The wear is almost 
inappreciable, It will be seen, says the Gazette, that this is a low 
carbon rai), and that the phosphorus is higher than recent spe- 
cifications admit, 


THE statistician of the United States Interstate Com- 
merce Commission has issued a preliminary report on the income 
and expenditures of railroads in the United States for the fiscal 
year ending June 30th, 1895. It includes the returns of 650 roads, 
whese reports were filed on or before November 9th, and the sum- 
mary given by the Railroad Gazette shows :— 


, 1895. 1894, 1893, 
Mileage of roads reporting 164,529 .. — «« — 
dols. dols, dols. 
Passenger earnings, millions .. oe §=208°47 og ae 
Freight earnings, ay UB Daan. Sah at AEGIS ee 
Miscellaneous do., n Se key ee 26°22 .. _- 
Total, gross do., oi sey se) oes OOO aa) = 


Operating expenses, 


Net earnings (a) i ww 6 SES. ele. 
O88 earnings per mile asec ra +» 6096°CO .. 6109°00 .. 7190 
Jperating expenses per mile .. . 4119°00 .. 4163°00 .. 4876 


re earnings per mile... ee «+ 1977°00 .. 1946°CO .. 2814 

oo income, millions(b) .. .. .. 38°06... — . — 

A ». (aand badded) 358-41 .. 

Dae charges, &c, millions .. .. .. 386°35 .. — .. 
vidends paid, ae A a Oe a — 

Deficit, millions .. 81°08 . - — 


Passenger receipts fell off 177 dols, per mile as compared with 1894, 

while freight receipts show a gain of 149 dols, per mile, Passenger 

prt s were 336 dols, per mile less than 1893, and freight receipts 
OW @ decrease as compared with that year of 755 dols, per mile, 





NOTES AND MEMORANDA. 


Av nine o’clock, October 80th, the casting of the great 
bell for the tower of St. Francis de Sales Church, Cincianati, 
began, and the flow of metal was continued for about two hours 
b3fore the work was completed. It is the largest bell in the United 
States, and J5 tons of bell metal were used in the casting. In 
addition to tuis the clapper, which is already cast, weighs 610 Ib. 
Toe main dimensions cf the bell are:—Diameter «f the ring, 9ft. ; 
diameter of crowa, 5ft. Toe Scientific American says it is 7ft, high. 
S wang in the tower, the bell is to cost 10,000 dols, 


In a letter to the Autocar on electrically-propelled 
carriages utingaccumulatore, Mr. Dzsmond G. Fi'zzeraldeays: ‘* It 
is easy to obtain accumulators which, weighing about 50 lb. whea 
cor piete, vill give a current of 22 amyéres for six hours, Thirty 
cf these cells with a properly designed motor should mean a poten- 
tial difference «f 55 volt#, and 22a x 55v = 1200 watts, or 1°6 horse- 
power. The weight of the thirty accumulate rs would bs 1500 Ib., 
or 0°7 ton, and 1} times this, or 0°875 ton, would supply 2-horee 
power.” ‘T'bis may be taken as about the best that accumulators 
can be expected te do, 


Tue annual statistics of the Bureau Veritas classifica- 
tion «f ships relating to the mercantile navy of the world give the 
total number of sea-going sailing veseels now efloat measuring 
over 50 tons as 25,570, with an eggregate tonnage of 9,323 995 tons, 
Of this number, Great Britain comes first with 8793 ships of 
3,333,607 tons. The United States is second with 3824 vessels 
and 1,262.317 tons. Norway is third, with nearly 1000 less vesse!s 
than the United States, but nearly the same amount of tonnage. 
France occupies only the eighth rank, between Sweden and Greece, 
In regard to the steamers, England counts 5771 vessels with nearly 
10,000 000 tons. Germany, which comes second, has 826 steamers 
of 1,306,711 tons, France third with 501 steamers and 864,598 tons, 
while the United States holds fourth place with, 447 steamers and 
703,339 tons. 


In the course of the recent Local Government inquiry 
into the question whether the cight London water companies should 
be required to comply with the demand of the County Council for 
the supply of three-gallon, in place of the present two gallon, 
flushes to dwelling-houses w.thin the metropolitan area for sanitary 
purpos3e, Mr, Evnest Collins, M.IC,E., engineer to the New 
River Company, said the two-gallon flushing cisterns only failed 
when the fittings were in an improper condition. Mr. A. EK. 
Farrant stated that the Art’z.ws’ Dwellings Company had 5048 
cottages and shops which were all fitted with twc-zallon flushes, 
which were perfectly satisfactory. Mr. J. W. R:stle, chief engi- 
neer to the Southwark and Vauxhall Water Company, stated that 
his company supplied 120,000 houses with water—approximately 
900,000 persons. He estimated that if the regulations wera so 
altered that the water companies would have to allow fora three- 
gallon in place of a two-gallon flush to dwelling-houses it would 
necessitate an increase cf 2,000,000 gallons in the daily supply of 
the Southwark and Vauxhall Company, 


In a paper on the “ Freezing Points of Silver and 
Gold,” recently read before the Chemical Society by C. T. Hey- 
cock, F.R.S., and F. H. Neville, the authors draw attention to 
the cles3 agreement between the determination of the freezing 
point of gold, by Callendar, in 1892, and their own determinations 
in 1894, The platinum temperatures differ by a few degrees, but 
when reduced to the scale of the air thermometer by the same 
method, the two results do not differ by more than one degree. 
The authors further consider the influence of various gases on the 
freezing point of silver, They find that the[highest and steadiest 
freezing points are obtained in the preserca of free hydrogen or 
of coal gas, and that nitrogen or carbon dioxide produce little or 
no depression. They find that the well-known effect of oxygen 
on the freezing point of silver may amount in extreme cases to a 
depression of 20 deg. C., but that the oxygen can be removed by 
the action of nitrogen or hydrogen. Oae can understand the 
desire to experiment on these subjects, but it hardly seems neces- 
sary to write a paper upon them when they merely confirm the 
determination of previous trustworthy experimenters, 


Ar the last meeting of the Physical Society, Mr. John 
Shield read a paper on a “‘ Mechanical Davice for Performing the 
Temperature Corrections of Barometers.” The form of barometer 
to which the author has adapted his device is that devised by Dr. 
Colley. It is intended for general laboratory use, and is capable 
of being used to within 0'lmm. The barometer tube can be 
moved in a vertical direction, so that the lower meniscus can be 
adjusted to the zero of the scale. Attached to the barometer tube 
is a thermometer with a horizontal stem passing in front of a scale, 
which is fixed to the vertical scale of the barometer. The gradua- 
tions of this thermometer ecale, with the exception of the one 
passing through the 0 deg. C. mark on the thermometer, are 
inclined to the vertical, and are so spaced that the reading oppo- 
site the end of the mercury column of the thermometer gives 
directly the correction to be applied to the observed height of the 
barometer ( B ; )in order to obtain the reduced height (B.). That 
is, the reading on the thermometer scale gives the value of 
B,(B-y)t, when 8 and y are the coefficients of expansion of 
mercury and of the material of which the barometer scale is 
composed respectively, and ¢ is the temperature. 


At a recent meeting of the Paris Academy of Sciences, 
an interesting note on the rainfall at Athens was presented by 
M, D, Eginitis, based on observations made at the Observatory 
during 1878-94, The average yearly rainfall for this period was 
16in., and the number of wet days 97°8, This amount is not very 
small ; the reputed dryness of Athens is due to three other causes: 
(1) The considerable variation in the annual fall ; thus in 1885 it 
amounted to 33°3in., while in 1891 it was only 8'lin., or half the 
normal value, The dry and wet years follow with some regularity ; 
a very wet period occurs generally about every seventh year. (2) 
The annual range of the rainfall, which presents great irregularity. 
The wettest month, November, has an average fall of 3°lin.; and 
the dryest, July, only 0°3in. From June to July the rainfall is 
very insignificant ; at times there is none for three months, (3) The 
intensity ; the falls being heavy, but of short duration. It rarely 
rains for a whole day, generally speaking, after a few hours of 
rainy weather the sky becomes quite clear. From observations 
taken at 8 a.m., 2 and 9p.m,, it is found that the amount of 
rainfall during the day is double what it is during the night. 
Nature says the maximum occurs during the afternoon, the greater 
frequency of thunderstorms occurring at that time- 


THE report for 1894 of the German Knappschafts- 
berufsgenossenschaft, or Miner’s Provident Fand, shows that last 
year the reported number of persons injured was 38 241, or 89°65 
for every 10,000 insured, the highest proportion being shown by 
the Dresden district, with 143°91, and the lowest by that of 
Clausthal, with 37 *59, while the Bochum district enters 105 ‘28 per 
1000. With respect to the bers of accidents occurring on the 
various days of the week, Sundays contributed 726, Mondays 
5829, Tuesdays 6457, Wednesdays 6433, Thursdays 6640, Fridays 
6240, and Saturdays 6116. It will be seen from these figures that 
the generally received opinion as to most accidents happening on 
Mondays is not confirmed. The numbers are tolerably uniform for 
the various months ; but October shows the largest number with 
3479, and December the smallest with 2902, Lzst year there were 
fatal accidents to 786 persons, or 1°84 per 1000 insured, against 
938, or 2* 23 per 1000 in 1893. Of the 38,241 persons injured, or 
89 65 for every 1000 insured, 31,785, or 107 *8 per 1000—including 
3961 fatalities and injuries for which indemnities were paid— 
occurred in collieries ; 2001, or 52°71 per 1000—275—in ignite 
mines ; and 3607, or 47 *29 per 1000—424 indemnified—in iron or 
other metalliferous mines and works, the remainder being contri- 
buted by mineral workings, salt mines and salt works, 











MISOELLANEA, 


Tue torpedo-boat destroyers Lynx, Ferret, and Banshee 
are to be employed at Davonport for instruction purposes, 


THe construction of an immense dry dock has been 
commerce3d in the Japynese naval port of Kure. It is to be 
464ft. long, 69ft. wids, and 42ft. deep, and will take vessels of 
15 000 tons, 


THE main steam pipe on board the American Line 
steamer St. Psul exploded on the 18:h inst., the main stop valve 
being blown off, Of forty men who were in the «ugine-room at 
the time cf the accident, five were killed and six irjured. 


Ir is stated that the ram Katahdin, built by the Bath 
Ironworks fcr the United States Government, will be accepted 
after all, in spite of her inferior speed, which ia attributed to 
de fective design of bull rather than of engines. Oa her trial she 
> eae several hundred horse-power more than was stipulated 
or. 


Tue Aurora, cruiser, at Devonport, has been re-armed, 
ten Gin, quick-firing—converted—guns being mounted in lieu of 
her 6:n, breech-loaders, It has been decided to replace all the 6in. 
breech-loading guns in the service by those of the converted type, 
and the Aurora is the first vessel in which the alteration has b2e2 
made, 


A porTaBLeE phonograph, measuring 6in. by 3in. by 
2in., has been brought out, says the Globe, in Paris, The cylinder 
of wax tarns by clockwork in the base of the instrument, and ths 
diapiragms are very small, Ths apparatus resembles a musical 
box, and can te carried in the pocket; yet it is said to ba a per- 
fect little phonograph. 


Tue proprietors of the Grand Hotel, Coolgardie, have 
instracted Messrs. R. W. Thomson and Co., of Adelaide, to instal 
the electric light throughout. The plant will consist of one of 
Crossley’s latest type of oil ergines—11 brake horse-power—a 
Crompton dynamo, and 120 incandescent lamps of 16-candle power 
each, fitted up throughout the hotel. The hotel, which has bee1 
built for Messrs. Lipman end Vincent, is a wooden two-st):e7 
structure, and contaios fifty rooms. 


Ir is proposed to give a trial to the overhead electric sys- 
tem of tramway traction on the Nechells tramway route in Birmng- 
ham. Taere will be but a single linecf wire. The present ste t 
jamppi)lars wil! be used forsupports, and everything is to be done to 
reduce the otjsctions which in some quarters have been urged 
against the system on the ground of unsightliness. The Corpora- 
tion will probably consent to a six months’ experiment, with the 
condition that if the system is then found to be objactionable it 
shall be discontinued. 


A NOVEL question was raised before the magistrates 
sitting at Fareham on Monday. John Adolphus K.03en, residing 
at Southsea, was summoned for using a motor carriage on the high 
road without having a signalman twenty yards in front. It was 
stated thatthe carriaze has a cylinder charged with naphtha, the gas 
from which is ignited by an electric spark in the motor cylinder. 
The defence was that the motor car was not a locomotive within 
the meaning of the Act. The bench, however, convicted, but only 
imposed the nominal penalty of 1s. and costs. 


Ir is stated that the French Naval authorities intend 
to improve their channel ports to accommodate the large vessels 
now in existence, There are six graving docks capable of taking 
the larger cruisers of the fleet, one each at Cherbourg and 
L’Orient, and two at Brest and Toulon, while another large dock 
is being constructed at Toulon, and is expected to be finished by 
1898. According to Fairplay the French authorities now contem- 
plate building another dock at Cherbourg, at Brest, and at Toulon, 
while one of the existing docks at the latter port will be 
lengthened, 


Trias of H.M.S. Torch and Alert have been ordered 
to test the endurance of the machinery and the consumption of 
coal. So far as the latter is concerned, the Alert has. the 
advantage, as her registered consumption per hour per indicated 
horse-power was 1°75 lb., compared with 1°94 lb. of coal por 
indicated horse-power for the Torch. There was little difference 
in the horse-power for the two run3s, The machinery, says the 
Naval and Military Record, was to be kept at 660-horse power for 
the trial, and while the engines of the Alert indicated 2°1 short of 
this figure, the Torch exceeded it by °88. 


At the meeting of the Brownhills Urban District 
Council held on the 11th inst., after the report of Mr. J. T. Exyrs, 
M.I.C.E., the referee called in by the council to adjudicate upon 
the competitive plans for the sewerage of the Walsall Wood Dis- 
trict had been considered in committee, those of Mr. H. Bertram 
Nichols, C.E.—‘‘ Forward ”—Grosvenor Chambers, Corporation- 
strest, Birmingham, were adopted by eight votes against four for 
Mr. W. H. Radford, C.E,—“ Gravitation”—Nottingham, who 
was awarded the second premium. The estimated cost cf the 
selected schemes is £9387, for the engineering work. Thirteen 
schemes were submitted. 


On the 15th inst. a meeting of Manchester shippers to 
the Lavant ports was held in the Lord Mayor’s parlour, Manchester. 
The following resolution was carried unanimously :—‘‘ The Man- 
chester shippers to the Lavant ports, having met to consider what 
steps should be taken on the expiry of their contract with the 
liners for the conveyance of their fine goods and yarns from Men 
chester warehouses to those ports, resolve that they do hereby 
offer to contract with the liners for another year from the expiry 
of the present contract on the same terms provided the liners agr3e. 
(1) To send all their Levant steamers to load at Manchester, and 
there to take on board all the fine goods and yarns which shippers 
may have to ship during the continuance of contract ; (2) to load 
at Manchester all the other cargo which the shippers may have for 
shipment to the aforesaid ports during the eame period, to charge 
always for the carriage of such other cargo the same rates of sea 
freight from Manchester as are at the same time being charged 
from Liverpool ; (3) to send their steamers direct to sea after 
loading at Manchester.” The meeting adjourned until January 
8th, 1896. The monthly approximate traffic return of the cans! 
shows that the total receipts for November were £12 372, against 
£9248 ; making for the eleven months £124,306, against £85,898. 


On the 12th inst. Viscount Peel distributed the prizes 
in connection with the Coventry Technical Institute and S :hool of 
Art. Speaking on technical education he said he was afraid some 
portion of the money was being frittered away by its distribution 
in small parcels to little districts, and there was considerable over- 
lapping of authorities. There was need of a calm survey of the 
whole situation and a great deal of caution in further dealing with 
the subject. There were many difficulties in the way, but he 
believed they might be overcome. He was a firm believer ia 
technical education, by which he meant educating the working 
man so that he might be able to adapt himself to new conditiors 
and new requirements. They must not teach mere handicraf*, 
but practice and theory must go hand-in-hand, and they must 
give instruction in the principles underlying the trades. In the 
nighty struggle that was coming, in the competition of the whole 
world, it was the earnest wish and hope of every patriot that 
England might ultimately hold her own. He mentioned an 
incident in the experience of his grandfather, a cotton lord, one 
of whose workmen overcame the difficulty of the filaments adher- 
ing to the bobbins by chalking the bobbins; and he gave as s 
motto that every young man might well adopt, ‘‘Chalk your 
bobbin.” No one seems to have any definite notion cf what 
technical education thall te, and the incident mentioned by 
Viscount Peel shows a simple act of the inventive faculty ard 
practical knowledge, and not in any way a result of what is usually 
called education, 
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SPECIAL PUNCHING AND SHEARING MACHINE 


MR. JOHN CAMERON, ENGINEER, SALFORD. 





PUNCHING AND SHEARING MACHINE. 


THE accompanying illustration represents a special design 
of machine, patented and manufactured by Mr. John 
Cameron, of Salford, the well-known pump and shipbuilders’ 
tool maker. It consists of a punching and shearing machine 
with a double zed or angle cutter combined. The punch 
end of the machine is fitted with a twin punch arrangement 
for punching two holes in a straight line parallel with the 
edge of the plate. Each punch has a separate stop motion, 
so that either one or both punches may be used as required ; 
besides this there is the usual stop motion to the punch ram, 
which may be used when it is necessary to stop both punches, 
or when the operator wishes to change his punches and dies. 
This particular machine was arranged for punching either 
two jin. holes through a jin., plate, 6}in. pitch, or two jin. 
holes through  #in. plate, 5jin. pitch. The other end of the 
machine has the ordinary shear capable of dealing with 1}in. 
plates. The depth of the punch gap is 33in., and the depth 
of the shear gap is also S3in. 

The important feature of this tool is, however, the double 
zed and angle cutter, which is fixed to the side of the main 
body of the machine. This is capable of cutting angles up 
to 6in. by 6in., and bulb angles of any size up to 7hin., either 
right or left hand, and any size zed iron from 5bin. to 8in., 
and this without changing the knives. 
for the different sections is quickly and easily made, even 
while the machine is at work. The method of doing this can 
be seen from the illustration, which shows the knives on the 
rocking lever and the method of holding them in position, as 
wellas the cutting edges of the knives on the zed cutter 
body. The top knife on either side of the rocking lever is 
carried on a slide, which is forged solid with a powerful 
screw, this being easily moved either way by means of the 
nut shown, which has barring holes drilled in. The top 
knife on either side of the body is carried and moved in a 
similar manner. The bottom knives in the lever and body 
are fixed in their respective places, and are not adjustable. 
It is now easy to see that within the limits of the travel of 
the screws, the position of the vertical cutting edges of the 
top pair of knives can be fixed at any distance from the 
vertical cutting edges of the bottom pair of knives, and thus 
made suitable for any section of zed iron. 

The rocking lever receives its motion from an excentric 
end on the cam shaft, there being a gun-metal nut in the 
upper portion of the lever for the excentric pin to work into. 
There are two disengaging blocks, one on each side of the 
above-mentioned nut, so arranged that there is a short pause 
to give time for withdrawing them, and thus the angle cutter 
may be putin or out of gear at the will of the operator. 
The great advantage in the saving cf time by this method of 
adjustment, instead of having to change the knives, is self- 
evident, to say nothing of the great cost of keeping a set of 
knives for every different section to be cut. 
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The machine is driven by an engine bolted to the side of 
the body, the engine being specially designed for quick 
running, and the wearing surfaces sufficiently large to resist 
any tendency to heat. There are also two powerful cranes 
made entirely of wrought iron, and so arranged that they are 
entirely supported by the machine body, and therefore require 
no external aid when carrying plates of the greatest weight. 
The total weight of the complete machine is 354 tons. 








THE DAIMLER MOTOR CARRIAGE. 


Tue above engravings illustrate the construction and some 
of the details of the latest form of the motor carriage as now 
being introduced into this country by the Daimler Motor 
Syndicate. The carriage is made to carry four persons, is of 
convenient form, and is worked by a Daimler motor in which 
are several novel improvements of importance. 

The motor is placed atthe rear of the car, is single cylinder, 
and is attached to the carriage through the medium of 
springs, the carriage being supported at the rear on coil 
springs as shown, and in front by an ordinary leaf spring. The 
oil supply R—Figs. 1 and 2—is a large one, enough for over 
100 miles of favourable road, and the water supply W under 
similar conditions is enough for from 40 to 60 miles, 
according to the road and season. The cooling cf this water 
used for the cylinder jacket is effected by means which are 
very ingenious and simple. The water channel wheel of the 
friction dynamometer brake,* is employed as the means of 
cooling the water, and at the same time sending the water 
through the water jacket round the cylinder. The engine 
fly-wheel is made of this form, as shown by the annexed 
diagram—Fig. 3—in which A is the wheel, A' the water 
channel formed by the inner and outer flanges A’. B isa 
fixed water supply pipe from the vessel W into the channel, 
and C! is a pipe which has a suitable form of nose to act as a 
hollow turning tool or scoop, by which the water carried 
round as a solid ring by centrifugal action is scooped up and 
carried away by the pipe C to the engine jacket. The inertia 
of motion of the water under the speed at which it is carried 
in this cooling evaporating fly-wheel rim is sufficient, even 





| after the loss by friction in the turning scoop nozzle, to lift the 


water to a height of about 12ft., and this head is used to give 
sufficient velocity to the water to carry it through jacket, 
cooling tubes, and vessel W. The ingenuity of this device 
will be admitted. 

The engine is shown in Fig. 4. It will be seen that the 
well-known form of the Daimler motor with two cylinders 
inclined at about 15 degrees, and working on to one crank pin, 
between two weighted discs, has been dispensed with, and a 
simple engine with outside fly-wheel used in its place. The 


* “ Proceedings” of the Institution of Civil Engineers, Vol. xcv., 
pp 13, 15. 
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vaporiser or carburettor has been discarded, and in its place 
the float-feed used in the carburettor is connected to a small 
pipe, the end of which forms a small jet or nozzle + pro 
jecting into an air passage g through which the air 
drawn in by the piston, and by its induced draught 
draws, after the manner of the scent spray, a determined 
quantity of the oil. The float in the small oil vesse] P 
carries above it a spindle which opens, or allows a emai 
valve above it to close, and thus admit or stop the flow of oj] 
from the supply pipe into the vessel containing the float 
Inasmuch as air is drawn through the passage P only when 
the work being done requires a combustible charge, the 
oil is drawn from the jet only at such times—hence the float 
becomes a perfectly automatic dispenser of the oil to the 


Fig. 3. i= 
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SECTION OF NEW DAIMLER MOTOR 


engine as it requires it, and no attention is paid by the 
attendant of the carriage to this oil supply. The engine 
governs, or is governed by means of the exhaust, and when 
the speed is too great the exhaust valve is prevented from 
closing by the finger piece shown below. This can be oporated 
by the attendant, or user of the carriage, and placing this 
finger piece in the upper position, permits the piston in its 
descent to draw air backwards and forwards through the 
exhaust, in preference to drawing it through the air supply 
passage and across the oil supply nozzle. As the oil supply 
to this nozzle is also the means of supply to the two burners 

















Fig. 3-ANNULAR WATER COOLER AND CIRCULATOR 


for heating the ignition tubes, the stoppage of the one stop; 
the other and extinguishes the lamps. The system described 
would not be effective with the heavier oils, but it acts admir- 
ably with benzoline, and the working is attended with hardly 
any appreciable smell, and in fact none at all is noticeable by 
the riders. 

The motor shaft is placed transversely to the carriage, and 
uponit are two pairsof pulleys which drive a secondary shaft 
by means of belts which run light or loose as determined by 
the use of the jockey pulleys shown above them. The belts 
when loose rest in the guides shown, and the pulleys being of 
two different sizes, two different speeds are obtained. Upon 
the secondary transverse shaft are pinions, which gear into 
internal toothed rings bolted to the spokes of the carriage 





wheels, All the latter are provided with solid india-rubber 
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In the arrangement shown in Fig. 2, provision is made 
for reversing by running one pinion internal gear as men- 
tioned, and the other on an externally geared wheel. 
The steering is effected by moving the front axle, which extends 
aoross the carriage upon & central pivot, the axle being com- | 
anded by a pair of rods and a short central chain, which | 
—- upon & small wheel on the lower part of the steering 


tires. 





company, indeed, having contracted for the whole installation | is obvious—it would especially suit the generating companies 
of machinery. We hope, in a future issue, to give details | which have little work to do in the day time. 
and illustrations of the installation. The new arrangement | The experiments to which we refer were carried out by the 
of signals will be four blasts of two seconds duration each, | Electric Welding Company, Hindon-street, Pimlico, and 
with nearly two and a-half seconds between the blasts, every | were witnessed by several leading mechanical engineers. 
half minute, high-low, high-low notes. The housing for the | The accompanying engraving gives a fair idea of the apparatus 
new plant is progressing rapidly, and when the whole under- used, which in its general features resembles that already 
fully illustrated in several forms in our pages. A heavy 
| current is sent through the metal to be welded, which is 
| heated thereby, and the ends in contact are squeezed together, 
| and subsequently levelled on the anvil by the smith. 
| In the ordinary way this apparatus—40 kilowatt—consists 
| of (1) A generator of alternating current; (2) A welding 
| transformer provided with clamps and mechanical appliances 
| to work the heated metal; (3) An electrical regulating ap- 
paratus which is used to control the heat in the metal to be 
welded, this regulation being effected by varying the intensity 
of the generator fired. 

The transformer consists of a cylindrical core made of 
stampings of charcoal iron. On this core is wound the 
primary of the transformer. The secondary consists of one 
turn of massive copper. In the 40 kilowatt type this secondary 
| has an area of about 27 square inches. The ends of the 
| secondary are brought close together, but are insulated one 

from the other by an insulating disc. The movable clamps 


Fig E 























into which the article to be welded is fixed slide on these two 
| ends of the secondary. The maximum working electro-motive 
| force of the primary is 300 volts, and the ratio of turns of 
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BICYCLE TIRE SECTIONS 


| primary to secondary is about 300 to 1, consequently the 
| electro-motive force is very low. The usual method of work- 
ing larger transformers isto have a separately excited generator, 
in the field circuit of which an adjustable rheostat is fixed. 
This rheostat is controlled by the smith at the welder, and as 
the sole technical knowledge necessary for increasing or 
decreasing the heat is confined to the turning of a handle to 
the right or left, it will be seen that a smith without previous 
electrical knowledge can, with a few days’ practice, completely 
master the working of this method of welding. 

A 40 kilowatt welder, such as was used in the experiments 
at Deptford, occupies the following floor space :—ddin. by 
34in., and weighs 2800lb. The welding* capacity—cross 
sections—in square inches :—Iron and steel, 31; brass, 1°8 ; 
copper, ‘79. The demand for rubber tires for all classes of 
carriages has brought into use tires of difficult section. For 
welding in the ordinary manner such sections, however, are ad- 
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Figs. 1 and 2—THE DAIMLER MOTOR CARR@IAGE 


spindle shown in Fig.1. The modifications which have been 
made in the engine or motor have so reduced the vibration | 
complained of in previous carriages that it now has very 
little effect when the carriage is standing, and is inappreciable 
by the riders. 

On Wednesday, a large number of visitors inspected one of 
these carriages in the grounds of the Crystal Palace, and 
witnessed its running over considerable distances at varying 
speeds, and on gradients varying from 0 to about 1 in 12, On 
the latter, which it always ascended with perfect ease, it was 
at one time purposely stopped and then restarted with three 
passengers. No reversing gear is used. This it did with 
p2rfect ease, and the carriage may certainly be looked upon 
a3 a very satisfactory vehicle for two or four persons. 








THE CLOCH LIGHTHOUSE. 


Tue Cloch Lighthouse on the south shore of the Firth of 
Clyde, opposite Dunoon, which is a conspicuous object in the 
scenery of that part of the Firth by day, and a steady friend 
to the navigator at night, as well as a noted mark atall times in 
connection with vessels’ speed trials ‘‘ from Cloch to Cumbrae,”’ 
is about to receive an important addition to its usefulness to 
navigators in the form of fog-signalling plant of the most 
approved modern type. This, it may be said, is not on 
account of, but is simply coincident with the fact that the 
lighthouse attains its centenary next year, having been erected 
in 1796, under powers conferred on the Cumbrae Lighthoures 
Trustees by the Act Geo, II., cap. 20. The original tower, 
80ft. in height from water level, and built of white freestone, 
stands apparently as firm and strong as a hundred years ago. 
The lighting apparatus at first consisted of facet reflectors 
and oil lamps, but in 1829 the arrangements were remodelled, 
and silver-plated parabolic reflectors with Argand lamps 
were introduced, and still do excellent service. In 1874 an 
important addition to the value of the Cloch for navigators 
was made in the form of steam fog-signals. A signal of two 
steam whistles of differently pitched notes was introduced, 
the distinction having been decided upon so as to avoid con- 
fusion with the whistles of steam vessels and locomotives. 
The delay entailed in getting up steam and other considera- 
tions have led the Clyde Lighthouses Trust, on the suggestion 
of their engineers—Messrs. Stevenson, of Edinburgh—to 
introduce more supooret apparatus, comprising sirens work- 
ing by compressed air, compression being effected by the | 
employment of oil engines, A siren tower is being erected at | 





mirably adapted for electric welding on the Thomson process. 

During the last few months the Electric Welding 
| Company has welded commercially at their works, a 
| large quantity of tires, of which the preceding illustra- 
tion of sections will show the immense variety of shapes 
| and difficult sections that can be successfully dealt with 
| in this way. In the accompanying engraving a channel 
| tire is shown in position ready for welding. The Electric 





Welding Company has also been able electrically to 
| weld portions on to gun actions having on them valuable 
| work which would otherwise be thrown away. The value in 
| some cases has amounted to many pounds sterling, which 
| would have been inevitably wasted had it not been possible 
ELECTRIC WELDING. | to use electric welding. 

Another interesting piece of work which has been done 
A FEW weeks ago interesting experiments were carried out | recently was the welding of a new piece of armature shafting 
at the Deptford Works of the London Electric Supply Cor- | on to an armature which was already wound. This was done 
without damaging the wind- 
ings by heat. The experi- 
ment made at Deptford was 
with a view to finding out if 
current could be taken from 
the supply station mains 
and used for welding pur- 
poses. It was found |that 
welding in this way could 
be successfully carried out. 
At the present time electric 
welding plants are in use 
at the Royal Arsenal, 
Woolwich; London and 
North - Western Railway 
Company’s Works, Crewe; 
Messrs. Dobson and Bar- 
low’s Works, Bolton ; 
Clarke, Chapman and Com- 
pany’s Works, Gateshead- 
on-Tyne; J. and E. Hall’s 
Works, Dartford; Lan- 
caster Railway Carriage 
and Wagon Company’s 
Works, Lancaster; and at 
the works of the Telegraph 
Construction and Mainten- 
ance Company, London. 
The Deptford experi- 
ments were altogether 
successful; the 5000 volt 
alternating current sup- 
plied by the Ferranti 
dynamos being let down to 
300 volts by s transformer, 
and supplied at thattension 
to the welder, when it was 
again let down to some- 
thing less than one volt. 
A high power is required 


taking is completed, it will doubtless prove a great improve- 
ment upon the present order of things. 























WELDING _ Af BICYCLE , TIRE 


the water edge, in front of the lighthouse proper, and adjoin- | poration to ascertain whether or not an ordinary lighting | oy jarge sections, but only for a very short time. 


ing it are the engine-rooms, 27ft. by 21ft., with large tanks in | current could be used for electric welding. Hitherto that | 
Proximity. The oil engines adopted are the “Campbell” | process has been carried out by & specially generated current, | 


type, of the Campbell Gas Engine Company, Halifax, this 





A 2 * The word is used to include the fusing together of non-weldable 
But the alvantage of being able to use the ordinary current | metals. 





616 


THE ENGINEER. 


Dero. 20, 1895, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
edo x “ 


PETERHEAD HARBOURS. 


Sir,—Io THE ENGINEER for December 6th I notice an article on 
Peterhead Harbours, in which it is stated, ‘‘The present 
accommodation consists of two harbours of 9 acres and 64 acres 
respectively, which are dry over the greater part at low water and 
have from 11ft. to 15ft. at high water, also a small boat harbour of 
5 acres, These harbours were constructed about twenty years ago, 
previous to which there was only a pier built of loose boulders, the 

rotected area being dry some hours before and after high water. 
The shallowness of the present harbours, and their insufficient 

pacity to date the herring boats, has always b3en a great 
drawback to the port.” 

The description thus given of the harbours is by no means 
accurate. The North Harbour, 94 acres in extent, is divided into 
an outer and inner basin each of about equal area—half of the 
outer and the whole of the inner basin have siace the year 1852 
had a depth of 4ft. at low water. The whole of the area of tho 
South Harbour, about 54 acres, was deepened to 6ft. at low water 
in 1878, and the entrance was deepened at the same time to Sft. at 
low water. These works were carried out by myself as engineer to 
the Peterhead Harbour Trustees, and at the same time Port Henry 
Pier was also constructed and part of the enclosed area was 
excavated to low-water mark. The works now in contemplation at 
Peterhead are the completing of Port Henry Harbour, which was 
commenced in 1877, funds not being available for its completion at 
that time. The North and South Harbours of Peterhead have 
been in existence for more than 100 years, the South Pier was 
oonstructed in 1782, and the North Pier many years before that. 
The existing harbours, with the exception of Port Henry, which is 
simply an unfinished and shallow boat basin, are not so much 
deficient in depth of water as in extent of area. 

Plymouth, December 16th, = WHaTELY ELI07, M. Inst. C.E. 








THE NEW CENTURION—AUTOMATIC MOUNTINGS FOR HEAVY 


GUNS, 

Str,—Permit me once more to refer to the review of my little 
bock in your issue of the Ist ult. The reviewer offered me an 
apology for following it as closely as he did; but if any apology is 
needed at all it is due to him, for a reviewer must necessarily work 










































as 12ft., and the distance from breech to centre of trunnions as 
13ft., this gives a radius of 25ft. The sector thus obtained is the 
vertical clearance required. It is agreed that you must have all 
round loading; so this clearance must be provided within cylin- 
drical armour—a requirement not perhaps absolutely impossible, 
but quite inconsistent with any idea of reducing the weight of the 
barbettes. And this is not all: loading at a prearranged level 
above the horizontal is readily accommodated in a cantilever turret 
or shield, whereas loading at any angle is, if not inconsistent with, 
at least not well adapted for the cantilever design. 

These reasons by themselves would point to a loading position 
above the horizontal; but when you come to the question of 
springs, there is practically no other choice left. At this point I 
observe that your reviewer treads very warily ; he neither accepts 
nor condemns the theory put forward. That theory was that you 
cannot have springs within the available limits of sizo, weight, and 
cost, which shall at 35 deg. muzzle elevation support a 46-ton gun 
at the firing point, and run her out again fully at that angle after 
firing. When the book was written this was theory merely, but 
since that time it has been verified. It is enough to say that if The 
Times account of her gun trials is correct, there are no such springs 
on board the Majestic now ; if it were necessary to do so it would 
be tolerably safe to predict that—at least as matters stand at 
present—there will be none such on board the Magnificent in the 
future. The result then is this:—Spring gear of some sort is a 
necessity, as being by far the best and simplest mode of utilising 
the stored force of the recoil ; if you cannot get it to work directly 
at maximum angles of elevation, you must help the springs by 
keeping some of the weight off them before firing and by easing 


it, to bring the breech and slide well up above the horizontal so as 
to secure at the same time the advantages of the diminished 
barbette and cantilever shield. 

It might be possible to do this during and by the direct force of 
the recoil ; and I believe that there is at least one design—apart 
altogether from disappearing carriages cr mountings of that class— 
in the field for this purpose, But I am told—being no mechanic 
myself—that there is no difficalty in having springs which will 
supply at the commencement of their extension or nearly so, when 
they are still at or nearly at their ultimate power, the force 
requisite to raise the breech and slide to the loading level ; and 
if this is so it is far preferable that the movement should take 
place after the recoil is over. By this means all shock and strain 
to the gear is avoided, and the movement is readily combined with 
the unlocking and loading movements—which must in any event, 





the angle afterwards until the return is over. But if you are going | 
to ease the angle in this way, the best thing is, while you are about | 





———=— 
designers are not vain enough to think their own i 
possible solution of the problem, and if they were wo it went 
be proper to vaunt it in your columns, My objact simpl aa 
show the character of the proposed action and the Swett mite 
pines it is —_ T only i c reviewer to believe that wae 
ever dreamt of a spring with a t. range 
the recoil brake, _— detain of 
He says that the gun would not stand the rate of fi 
for it, and I daresay he may be right. This is a matter whee 
artillerists and the chemists may have to look to if ey be 
automatic mounting becomes an established fact. Bat ther vn 
another question which is of more practical importance : if — 
reviewer found himself on a crippled ship within an one 
being rammed, would he stop to think about the guns ‘ possib : 
drooping at the muzzle,” or would he blazs away and take th, 
chance! Is it not precisely this reserve of fire-power at the 
critical instant that is wanted, even at the cost of some risk “ 
* gun! ie. T tak ad 
nd now, Sir, I take my leave of your able and s ‘ 
reviewer. Indeed, I should not Ae ie Poe as nol te 
were it not for the hope that he or some of your readers ma. be 
induced to pursue the subject further, JAMES Eastwicy 7 
Lincoln's Inn, Dacember 6th. : 
(We must apologise to Mr. Eastwick if we 
meaning. We do not reply at length to his letters containin 
further explanations of his ideas, as we think a general discnssig 
will be of more interest. We may point out, however, in rep] to 
Mr. Eastwick’s first communication, that he does not yet show an 
satisfactory position for his engines, unless he can get them nade 
the protected deck, and that in late designs the central bulkheads 
have been put wider apart than he shows, presumably for , ‘ood 
reasons, Io reply to the present letter, we would point ont that 
the Majestic’s 12in. guns have an elevation of only 134 deg., and g 
maximum depression of 5 deg. As these are the latest produc. 
tions in big gun mountings, we may presume that they are expected 
to meet all requirements, Are not the five new battleships to be 
similarly fitted? Lot us also remark that in dealing with yo 


have misread his 


| powerfal and heavy springs their inertia is a factor which must bg 


carefully considered.—Ep, E ] 





AMPHIBIOUS BOATS. 

Sir,—Ia reply to the letter of Messrs, C. W. Dodgin and Song 
of 27th November, which I was unable to answer before on account 
of being away from home, I beg to submit that [ did not mix y 
their estimate with that of your correspondent “ Commerce, 





Districts served by the Rochdale Canal and the adjoining Navigations. 
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to a certain extent at a disadvantage when dealing with new ideas 
not fully disclosed. Still, he has credited me with proposals so 
unlike those really intended, that I hope he will pardon me if I 
use his review as a peg on which to hang an explanation. 


| and for reasons very well known to your readera, take place after | although in both cases the estimates of cost can be taken to read 


| the recoil is over—into one purely automatic action. 
Patting these various conclusions together, I am in a position 
to show the proposed action in a diagram thus :— 


The first question which arises is, What type of breech gear is to | 


be used ? and this admits of only one answer. It is not practically 


admissible to tamper with the service gun or the service breech. | 
The interrupted screw breech has now been in use for a number of | 


years, and has steadily gained ground against all rivals. Can it be 


supposed that this is not due to a real superiority? And can it be | 


supposed that artillerists and Governments would give up this 
ascertained superiority for the problematical advantages, however 


great, of a new mounting’ If I remember rightly, this is the very 


rock on which earlier proposals have been shipwrecked. 
The next point is that there must be no loader. 


with a conical breech block, but clearly it is much easier with the 
helical form. Why your reviewer, seeing this action described in 
so many words in the book, should suppose that the charges are to 
be ‘‘rammed into the gun by electric mechanism” I do not know. 


To ensure the | 
requisite speed of working, the travel of the breech block must be. 
rectilinear, the run-out extracting the old cartridge case and the | 
run-in thrusting in the new charge before it. This is possible even | 








Bat this action by itself would quickly destroy the breech screw ; | 
therefore, some form of shielding gear must be used which will | 
not need to be withdrawn by a separate movement like a loading | 





tray. 


the same time,” an allusion to a device which is belisved to answer 
the purpose. 

The gun and slide must, as your reviewer justly remarks, be 
balanced, or nearly so, on the slide trannions, and why he should 
credit me with suggesting anything else it is difficult to say. But 
when he goes on to say that the loading must be capable of being 
performed at any angle of elevation or depression I think he is on 
more dubious ground. He assumes in his own favour that a 
maximum elevation of 35 deg. is unnecessary ; but if he would 
inquire in certain quarters to which implicit respect is due, I 
think he will find it, if not insisted on, at least very urgently 
desired ; and this, coupled with what has been already said, makes 
loading at any angle of elevation or depression practically im- 
possible. Take the maximum angle of elevation as 35 deg., and 
the maximum depresmon at 7°5 deg., this gives a total of 42°5 deg. 
Take the loading stroke—as your reviewer very jastly observes— 


In the appendix to the ‘‘ New Centurion ” it is said that the | 





alike. ‘‘Commerce” estimated the cost of an amphibious narrow 
boat at £200 ; in my letter of November 4th I stated the cost of 
an ordinary narrow boat to be £150. This I have found by recent 
inquiry to be the price of a first-class boat with elm bottom, oak 
frames and side planks; a similar boat with deal side planking 
instead of oak can be had for about £40 less. 

Of the total number of narrow boats in use throughout tae 
country, there are at present only a very small proportion con- 
structed of steel or iron. In reply to the last portion of Messrs. 
C, W. Dodgin and Sons’ letter, I beg to enclose a plan of the 
Rochdale Canal, with its 92 locks in 32 miles 8} chains, and also to 


| inform them that a section of the Worcester and Birmingham 
Canal appeared in THE ENGINEER of lst June, 1894, and that 


sundry small scale sections of English canals are given in Mr. J. 8. 
Jeans’ work ‘‘ Waterways and Water Transport.” 
Fairacres, Oxford, H, R. DE Satis, A.M I.C.E. 
December 7th, 





SELF-PROPELLED ROAD CARRIAGES, 


Sir,—Now that the subject of power-driven road carriages 
is so much to the front, as the result of the practical and effzctive 
means you have taken, and continue to take, to press forward this 


| interesting and really important branch of mechanical engineering, 


y In this diagram the gun is supposed to be fired at the maximum | 
action “ unscrews the breech block shielding the breech screw at | elevation ; the path of the lower part of the breech of the gun is | case, 


it may prove interesting to many of your readers to call to mind a 
reported in THE ENGINEER of July 8:h, 1881, which came 


shown by the dotted line abcd, When it reaches the point ¢ the | before the law courts in that year, and being adj adicatad upon by 


gun is already at the loading level, and when it reaches d the | Lord Coleridge, then Lord C 
breech is in the position shown at /, where it remains stationary against 


until the loading is complete. If during the loading the ad- 
jastment of the firing elevation is altered to, say, 15 deg., 
then when the loading is over—not before—the breech sinks, 
as shown by the dotted line d ¢, until it is in the position shown at 
g. The travel of the breech block in loading is shown by the 
dotted line ik, Your readers can easily vary this diagram for 
themselves to suit other angles of muzzle elevation or depression 
—for clearly the gun must come truly to the loading level, what- 
ever the previous elevation or depression, and return from it 
equally truly to any other angle which may be desired for the 
moment, This is precisely the action described in the appendix 
to the “ New Centurion.” Ina letter like the present, I omit all 
details of the mszhanism by which it is to be produced, because its 





| 





hief Justice, so turned the scales 
ower-driven road vehicles of the light and fast-moving 
kind as largely to account, no doubt, for the stagnation which has 
attended the design and construction of this description of vehicle 
in the United Kingdom, as compared with continental countries. 
Three points are specially interesting in this case, First, that 
it covera the whole and precise ground which it is sought by the 
petition to Parliament, that you have taken so active a part in 
promoting, to bring to the notice of the Legislature, with a view t) 
the removal of existing restrictions on power-driven road car- 
riages, Secondly, because it affords evidence of how slow we are 
in this country, as a community, to take action in redressing 
such matters, seeing that this case occurred fourteen years ag0 ; 
and thirdly, because it shows that the particular machine in 
question was, if we may jadge from the description, wall ‘up 
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” rds 8 compactness, and the absence of any 
¥ sec Glecharge hoy pes of steam. It will certainly 
offen to the inventor's credit and renown if it should be 
evo for this machine—the penal clauses of the Acts, which so 
pe and wantonly stayed its progress, being happily repealed— 
— ff one or other of the prizes now offered in your pages ! 


Oe the circumstances the whole paragraph seems deserving 


i ted :— . : 
pe Coleridge has recently decided that a steam tricycle is a 


ine within the Locomotive Acts 1865 and 1878. An 
penned pre "before him from the decision of Mr. Marsham, the 
lice magistrate at Greenwich, in which he held that the steam 
Pie ele recently invented by Sir Thomas Parkyne was within the 
ricyoo ns of the Highways and Locomotive Acts of 1865 and 
78, Tae machine was fully described in the case, and it 
= eared that it was capable of travelling at the rate of ten miles 
Sat without any escape of steam or showing any indication 
*f being driven by steam. The machine in question is an ingenious 
it vention, consisting of an ordinary tricycle with the addition of 
aeee metal boxes, containing a complete steam engine, a con- 
densing apparatus, and a reservoir containing: methylated spirit, 
which is designed to be used for the generation of steam. Tae 
magistrate was of opinion that the bh in quest was not 
within the mischief cont lated by the Acts, but considered 
himeeif bound to convict on Clanses 3 of the Act of 1865 and 28 of 
the Act of 1878, in which ‘locomotive ’ is defined as & ¢ locomotive 
ropelled by steam or by other than animal power,’ and he inflicted 
Pcosinal penalty of 1s. Mr. Mellor, Q.C., and Mr, Channell were 
for the appellant. Mr. Mellor argued that these statutes were 
enal statates, and that as the tricycle was found not to be within 
the mischief of the Acts it ought not to be held to be within them ; 
and he poiated out that the requirement to travel not more than 
two miles an hour, and to have three persons in attendance, would 
prevent the use of the machine. Mr. Leese, for the respondent, 
wes not called upon. Lord Coleridge gave judgment in his favoar, 
thinking the case came within the Act.” — : 
Thus the fate of this pioneer, light, quick, and compact machine 
was, for the time being, sealed, although it is evident from the 
drift of the report that both the magistrate and the Lord Chief 
Jastice felt that in deciding against the inventor on the strict 
letter of the law, they were nevertheless going counter to the 
common sense of the case. R, H. B 
Manchester, December 14th, 











TRANSVERSE LOADS ON BEAMS OF MILD STEEL, 


Sir,—In your issues of last week and previous, some interesting 
correspondence on struts shows that authorities differ. You would 
be conferring a boon on engineers if you could obtain a standard 
for transverse load on 12in. x lin. x lin. beams on two supports 
with acentral load. Also get trustworthy compression tests for mild 
‘ basic” steel of 23 to 29 tons tensile. ost of the text-books are 
at sea on this subject, taking as they do a higher tensile steel, and 
not the mild sorts really used in constructional work, 

Evea in wrought iron the following widely different results are 
obtained, which in big machinery sections is a serious matter :— 

(w) 

12in. x lin. x lin, | Registered breaking weight in tons, 
A A 

Molesworth gives— F a 

4K - »~ which = 4 x 68 © URL. sae 22°6 cwt, = 1'133 tons, 

; Taking K = 68 W.J. 

“ 22 tons tensile. 

Box gives forsame ... 2... see see ee eee = 1°786 tons, 

Also for sectional work a lower, due to rolling M/ = 1°43 tons, 
Hunter in ‘‘ Adams’ Handbook,” modulus of raptare = 

42,000 lb. for wrought iron, and this is 15 times 

transverse load for 12in, x lin, x lin, = is eaae = 1°0416 tons. 
Bat D, K. Clark gives— . (o tensile) 
_ 1°167b d?s 1:167 x 1 x 12 x 22 _ 9.399 ¢ 
eens: ———_— 


Also,can anyone make out Molesworth in beam deflection, giving 
E = modulns of elasticity, say, 10,000 foriron? TRANSVERSE, 
Handsworth, Dacember 18th. 


,» Which is 





INFLUENCE OF THE SIZE OF PARTICLES ON THE PRESSURE 
OF A GAS. 

Sir,—M P. A. Leray, by taking into account the siza of the 
particles of an ideal gas, and also the time occupied by collisions 
between them, finds that the equation for velocity takes the follow- 
iog form :— 


p=hpe(i+<). ar er ee 


Where p is the pressure, p the density, c a constant deponding 
upon the nature of the gas, and V the volume of unit mass—see 
“ Preston’s Heat,” e72, In this equation the inflaence of the 
siz3 of a particle is only considered as regards the gain in position 
due to it after impact. Bat a more important effect due to 
collisions has still to be noticed, viz, the tortuous path every 
particle is constrained to take in moving through any distance in a 
given direction, ; 

In a cube box of unit volume containing an ideal gas, if the 
particles were mere massive points there would be no collisicns 
between them whatsoever, and the number of impacts made by a 
particle against a side in unit time would be «/2, « being the 
velocity resolved in a direction normal to that side, But when 
collisions occur, and the particles in consequence are constantly 
changing their course, this no longer holds good, as will be shown 
hereafter, 

In calculating the length of the course taken by a particle ia 
moving from one side of a box to the opposite side, any retrograde 
motion may be ignored, For example, if a and } are two particles 
which collide with one another, the general direction of a’s motion 
before impact being from left to right and 0’s from right to left, if 
after impact their motions are reversed, we may agree still to con- 
sider the particle moving from left to right to be a, and the other 
particle to be b. The only difference this will make in the final 
ou be a slight gain in position by a to the right and by / to 

e left, 

Confining our attention for the present to the progress of a single 
particle in a given direction, under the above conditions, let a in 
the figure be its position at any given instant, when in the act of 
impinging against another particle. Since all directions of rebound 
after impact are equally probable, if we 
suppose the particle to be in the centre of 
the imaginary sphere jd y k, it is just as 
likely to perforate any small element cf 
its surface after rebound as another, If 
we assume that the general direction of 
the particle before impact was from left 
to right, we need only consider the por- 
foration made in the right-hand hemi- 
sphere according to our previous agree- 
ment. If at every collision made by a in 
its progress from left to right, we imagine 
it to be enclosed at the instant of im- 
pact within the same sphere, placed always exactly symmetrical 
to its first position ; then, when a very large number of collisions 
have been made, the perforations in the hemisphere will be found 
to be equally distributed over its surface. So that if we take a 
z ne f b ¢ g, whose height a / is equal to half the radius, the 





zone ¢ d b, because the surfaces of these zones are equal. It follows 
from this, that a will move on the average as if its course was 
clvere along one of the radii forming the cone c a ); and along 
whichever of these radii it moves, the length of its motion from 
left to right—that is, in the direction of the axis a d—will only be 
one-half the length of its actual path between collisions, 

The motion of the particle in other directions will be sometimes 
above, sometimes below, sometimes to the right, and at others to 
the left of the axis ad; which deviations will, ia the long run, 
exactly counteract each other. Hence there will be no progress in 
directions at right angles to the axis a d, to compensate for the 
reduced rate of the progress of the particle along er parallel to the 
axis, Honce, it is obvious that the particle, in moving from one 
end of the box to the other, will on the average move through 
twice the length of the box, And this is true for every particle 
in the box. Therefore, making the necessary correction in equa- 
igs (1) for the reduced number of impacts due to the collisions, 
it becomes— 


p=hpe(1+<). cee terane ae 


For suppose the particles to be divided into three streams, each 
stream being deflected forwards and backwards between two of the 
sides, and to be moving with equal volocities v. Then the pressure 
due to the momentum impressed on a single particle in unit time 
will be 2 mv; and the number of impacts in this case made against 
either one of the sides will be /3 x 7/4 instead of 2/3 x 7/2, as 
when there are no collisions between the particles. Hence, the 
pressure becomes p v*/5, And, taking into consideration the time 
of impact and the gain cf position due to the diameter of the 
particles, the equation becomes— 


Pp=hp2 (1 sg §). 


C. E Basevt, 
8, Norfolk-square, W., December 14th. 





THE OLDEST ENGINE DRIVER, 


S1r,—The notice in your issue of November 29th last of the 
death of William Craggs, as ‘“ the oldest engine driver in the 
world,” no doubt brought out the letter in yours of the 6th inst. 
from Mr, Moody, referring to William Smith as a driver who com- 
menced in 1836, and who is now living at Durham. These interest- 
ing statements have raised a point in which I am personally 
interested, and which in their absence I might never have thought 
of, viz, I claim to be ‘‘ the oldest engine driver in the world,” 
because I commenced engine driving in 1833, on the St. Helen’s 
and Rancorn Gap Railway, and my favourite engine was the 
Novelty—of Rainhill fame—altered by Watson and Daglish, of the 
St. Helen’s Foundry, from vertical to horizontal cylinders. I also 
drove engines on that railway made by the Horseley Ironworks 
Company, Tipton. I was also a driver on the Dablin and Kings- 
town Railway in 1835, and afterwards, I think I should mention 
that it was considered by my superior officer, that my education as 
a mechanical engineer would not be complete without a knowledge 
of engine driving ; and I have never regretted that I had the 
opportunity of obtaining a practical knowledge of that kind of 
work, THoMas Hunt. 

Egerton Mount, Heaton Chapel, 

Dacember 16th. 


MOTOR CARRIAGES FOR ROYAL MAILS. 


Sir,—It might perhaps interest your readers to learn that we 
bave at least in our Colonies some ‘‘ go-ahead” Governments. 
The Director of Pablic Works at Colombo, Ceylon, has just been 
authorised by the Government of Ceylon to purchase afew Daimler 
motor carriages for the purpose of carrying the mails from the 
General Post-office to the railway stations at Colombo. The daily 
distance to be covered by the new motor mail carriages is about 
twenty miles, The new Post-office contrivance entails a saving for 
the service of about 60 per cent., as compared with horses, 
Perhaps we shall also see at no distant date in this country the 
royal mail cars with their noble steeds abolished and replaced by 
“iron horses,” FREDERICK SIMMS, 
London, December 13th, 





FLANGE JOINTS ON COPPER PIPES. 


Sir,—In your article in this week’s number of your journal, deal- 
ing with copper pipes for ship work, you mention as a ‘‘ persistant 
trouble” the brazing of the flanges. We quite agree that this 
point is one of difficulty and uncertainty, where pipe and fiinge 
are fitted together for brazing a plain spigot in a plain socket, as 
usual. Some time since, having had failures through flanges draw- 
ing off pipes, we went into the question very thoroughly, in the 
end adopting and patenting the system of brazed joint shown, 











The chisf advantage of this plan lies, of course, in the fact that 

the brazing solder, having a slight recess prepared for it, is certain 

to psnetrate to the face of the joint, however deep may be the 

collar provided for the purpose of strengthening the pipe. We 

tenst that this will be of interest to your readers. 

Knott Mill, Manchester, Pro Isaac STOREY AND Sons, 
Dacember 7th. J. NoRBURY, 


BROAD GAUGE U. NARROW GAUGE, 


Sir,—With reference to the remarks in your issue of Dacem- 
ber 5th, on Mr. Waring’s ‘‘ Report on Indian Railways,” may I be 
permitted to point out that the comparison of the respective cost 
of working of the Oade and Rohilkund Railway and of the Bengal 
and North-Western Railway therein given are not correct ; ¢ g.:— 


Cost of hauling one | Cost of hauliog one 
coachirg unit one | ton of goods one 
mile. mile. 


0.&R. | B.NW.R| 0. & R. | B.N.W.R. 
5ft. 6in. Metre Broad | Metre 
gauge. gauge. gauge. | gauge. 


‘97 pies |3 = pies | 3°81 pies 





Mr. Waring’s figures are *94 pies 
The actual figures as taken 

from the director-general's | 
yeportg are .. .. ..1898,0°90 ,, {0°78 ,, 
BOUP wi es --1894 0°99 ,, | O°74 yy 


$i, |Fi8s 
2°85 ,, | 2°72 4 








The carrying cost therefore appears to be considerably in favour 
of the metre gauge. It should also be noted that the gross traffic 
per open mile per week for those two years averaged 250 Rs. on the 
broad gauge line, against 126 Rs, on the metre gauge. That is, 
the metre gauge line, with half the traffic, carried cheaper than 
the broad gauge line, With regard to the question of first cost, 





number of perforations within that zone will be the same as in the 








‘*Mr, Waring considers that the saving per mile should be reduced 
to Rs, 6000.” I cannot concur in this opinion, Taking estimates 
now before me recently sanctioned by the Board for new exten- 
sions on the metre gauges, I find that the following items will c:st 
as follows :— 
Per mile. 
Rs 

Rails 50 Ib., 80 tonsat Fs.€0 .. .. .. oe 22 «2 oo 7,200 

2090 sleepers, sul 6ft , 8in., din. = 1} cu. ft. at Rs. 2} each 4,5€0 

Ballast, 12 cu. ft. to the foot run at Rs. 5/ per 0/0 cu. it, 

say sc “ke ee “Qe te a0) 4a. eae a0? eee le ee 


Total .. <0 cs co 15000 


Were these branches to be made on the broad gauge they weuld 
cost us as followa:— 
Per mile. 
Rs. 


Rails 75 Ib., 120 tons at Rs. 99 .. .. 2. «2 oe «e ee 10,800 
200 sal sleepers 10fc. x 10in. x Sin., 84 cu. ft. at Rs. 6/... 12,000 
Ballast, 18 cu. ft. to the foot run at Ks. 5/ per 0/0 cu. ft., 

say dq de wh ia ow ee, dal ae cne . da a eee 





Total .. .. oo cc 27,825 
Difference in favour of metre gauge .. .. .. .« - 12,75 


Without allowing anything for additional earthwork, heavicr 
bridges, and other items, I think £800 to £1000 per mile is 
about the real difference in cost: but of course this will — as 
you point out, with the conditions of each particular cage. It is 
hoped, therefore, that the Ceylon Government will not act on 
Mr. Waring’s report without further inquiry into the respective 
merits of the two gauges. E, S. Marryat, 
Ses, Bengal and North-Western Railway, 
London, December 10th, 


MIDLAND RAILWAY LOCOMOTIVES, 


Sir,—As bearing on your description of the Midland Railway 
Works at Darby, I would like to call attention to the fact that Mr. 
Johnson placed the first coupled bogie express engine on the 
Midland in 1876, No. 1312, and that he has now 180 of them 
similar in design to 2199, but with various siz3d wheels, 6ft. 6in., 
6ft. 9in., 7ft. ; also 140 1b. and 160 1b. pressare. 

I compiled table of these for Chicago down to 1893, and send 
you same brought up to date. Perhaps you may like to print the 
table, CLEMENT E, STRETTON, 

Saxe-Coburg House, Leicester, Dacember 14th. 


Midland Railcay—List of Coupled Bogie Express Engines. 











ra ‘ 
3|3s/|° 
Numbers. Makers. Date. = 3 a 
2/8 
Dia, 
ins.|ins. ft. in. Ib. 
10 (1312 to 1321 Kitson and Co. . 1876-1877 *173) 26/6 6 140 
20 (1827 ,, 1846 Diibs and Co... .. 1877 18 | 26'7 0 140 
20 (1562 ,, 1581 Midland RailwayCo. 1882-1883 18 | 26\|6 9 140 
10 (1657 ,, 1666 Midland Railway Co. 1883 18 | 26/6 9 140 
10 |1667 ,, 1676 Midland RailwayCo. 1884 19/ 26/7 0 140 
20 {1738 ,, 1757 Midland Railway Co. 1885-86-87' 18 | 26 | 7 0 160 
15 1808 ,, 1822 Midland RailwayCo. 1888 8/26 6 6 160 
ae ary Midland RailwayCo. 1991 18/26 6 6 160 
20 (2183 to 2202 Sharp, Stewart,& Co. 1892 183, 26,7 0 160 
15 (2203 ,, 2217 Sharp, Stewart, & Co. 1893 184,26 6 6 160 
F 161 to 164 , <= ‘ . : 
20 Isttojo0 ¢ Midland RailwayCo 1894 18}| 26/6 G 160 
6 6 160 





10 (230 to 239 Midland Railway Co 1895 183) 26 


Notr.—The cylinders of engines 1312 to 1321 are now bored out 
to 18in. 





A WATER-BOX GRATE, 


Sir,—On page 553 a ‘‘new form of grate,” invented by M. F. 
Gray, is described, in which the usual bars are replaced by a water- 
box perforated by short vertical tubes of conical shape. I find in 
my note-book the following patents, which may be compared with 
this :—‘‘ No. 1752—1857. The fire-bars are replaced by a water- 
box perforated by short vertical tubes. I have omitted to note tha 
name of theinventor. No, 2826—1857—Brotherhood. ‘The fire- 
bars are replaced by a water-box perforated by short vertical 
tubes. No, 3198—1857—Wilson. The fire-bars are replaced by a 
conical water-boz perforated by short tubes.” It is clear, there- 
fore, that the idea of a perforated water-box is by no means new. 
I have no sketches by me ; but it is possible that the tubes have 
not been conical before. It would be interesting to hear what Mr. 
Brotherhood and the other patentees’ experience has been with 
this “ new form of grate,” B. G. V. 

December 14th, 





LIQUID AIR. 


Sir,—The expressions contained in your article on low tem- 
perature a pany, published yesterday, cannot fail to be echoed 
by many of your readers, It is satisfactory and interesting to 
observe that Professor Dewar has been able to demonstrate again 
the practicability of a method fully described in your columns two 
months ago; and with the resources of the Royal Institution at 
command, little less could fairly have been expected. Commercial 
considerations frequently give rise to delays unknown to those who 
are merely interested in research ; and the British Patent-office can 
show that it is no secret that the simple process, of which so much 
was made in 7ie Times of the 3rd inst., was fully developed whilst 
Professor Dewar was preparing liquid air at what works out to 
1000 times the cost with the forest of complicated and cumbrous 
apparatus originally erected for his purpose at the Royal 
Institution, W. Hampson, 

334, City-road, E.C., December 14th, 








TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs, F, L, Hansell 
and Company, formerly known as Hansell and Company, of the 
Hansell Canal Works, Eyre Lane, Sheffield, whose London offices 
are at 8 and 9 Martin’s Lane, Cannon-street, intimate the appoint- 
ment of Mr, Arthur Bowers as their special London agent. 


East LONDON TRADES, INDUSTRIES, AND ARTS EXHIBITION.— 
We have received a pros and schedule of prizes of an 
Exhibition which is to be held next June at the People’s Palace 
under the honorary presidency of H.R.H. the Prince of Wales. 
The salient features of the Exhibition, in addition to the usual 
industrial exhibits that may be expected from manufacturing firms, 
are :—(1) A special section for the work of individual craftsmen ; 
(2) a section for the work of apprentices and of students at the 
various London Polytechnics. The most important of these insti- 
tutions all over London are expected to take part in the Exhibition ; 
(3) there is also to be a women’s section. Provision will be made 
for a continuous series of concerts and other entertainments 
during the Exhibition. Mr. Edmund H. Lloyd, of the Military, 
Naval, and Chicago Exhibitions, has been engaged as manager of 
the Exhibition, e committee desire to get together a guarantee 
fund of about £8000 to £10,000, and their exertions during the 
last eight months have already brought them in more than £6000, 
They have also received donations towards the objects of the 
Exhibition to the amount of £1000. The offices of the Exhibition 





are at 64, Cannon-street, E.C, 
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COMPOUND ENGINES, LONDON ELECTRIC SUPPLY WORKS, DEPTFORD 


MESSRS, PLENTY AND SONS, NEWBURY, ENGINEERS 





















(For description see page 607) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AnD Co., Vienna, 

FRANCE.—BoyvEAv AND Cuevitiet, Rue de la Banque, Paris. 

GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

é A. TWIETMEYER, Leipsic. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome. 
Bocoa Freres, Turin. 
RUSSIA.—OaRL RICKER, 1h, Nevsky Prospect, 8t. Petersburg. 
g, AFRIOA.—R. A. THOMPSON AND Co., 88, Loop-street, Capetown, 
J. O. JuTa anv Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 

AUSTRALIA.—R. A. THOMPSON AND Co., 180, Pitt-street, Bydney. 
862, Little Collins-st., Melbourne, 
7, King William-street, Adelaide. 
Bdward-street, Brisbane. 

CANADA.—MonTREAL News Oo., 386, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA—IntERnationat News Co., 88 and 85, 
“ Duane-street. New York. 
Sugscription News Co., Chicago. 

CUINA.—Ke.iy anp Wa su, Lp., Shanghai and Hong Kong. 

JAPAN.—KELLY AND WALsH, Lp., Yokohama. 

SINGAPORE.—KELLY AND Wats Lp. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 


*," In order to avoid trouble and confusion, we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a penny 
postage stamp, in order that answers received by us may be forwarded to 
their destination. No notice can be taken of communications which do not 
comply with these instructions. 

*," All letters intended for insertion in Taz Eworeern, er containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*," We cannot undertake to return arawtngs or manuscripts; we must there- 
fore request correspondents to , 

J. M. (Sheffield).— Jf you will send general particulars of your lridge to us 
in confidence we shall be happy to advise you as to the best course to pursue, 
provided it is good, in bringing it before the authorities. 








INVICTA REDUCING VALVE. 
(To the Bditor of The Engineer.) 
StrR,—Will any reader kindly inform me who are the agents or makers 
of the Invicta reducing valve ? E. H. 
“tickton-on-Tees, December 17th. 





RAW HIDE PINIONS. 
(Jo the Editor of The Engineer.) 

S1r,—I shall be much obliged to any reader who can give me informa- 
tion on the following poiuts :—(1) Where can raw hide pinions be 
obtained ? (2) What pressure will they stand on the square inch of face ? 
(8) What proportion should the thickness of the pinion tooth bear to 
that of the wheel tooth’? Is the raw hide pinion very much superior to 
one of selected hornbeam’? Is there any superiority in either uver the 
lantern pinion, which possesses mathematical peculiarities bitherto 
overlooked by engineers ? RoTiFer. 

Birmingham, December 12th. 


SUBSCRIPTIONS. 

Tae ENarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) . £0 ths. 6d. 
_. Yearly (including two double numbers)... .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad. 

A complete set of Tok ENGINEER can be had on application. 

Tn conseq of the reduction of postage on newspaper to one uniform rate 
for any destination outside the United Kingdom, Foreign Subscriptions 
will, until further notice, de received at the rates given below. i 

Subscriptions sent by Post-ofice Order must be 


free. 
accompanied by letter of advice to the Publisher. 
Tain Paper CoPizs— 


Fa ale ae ee = = @ @= & 8s. 0. 
Yearly . ~eeee ow aw a &!i is. 0 
&1 0s. 34. 





THiox Parer Oorizs— 
Half-yearly 
_ 2 rarer 
Reaping Oases.—The Publisher has in stock —— which will hold 
thirteen copies of Tar Enauizrr. Price 2s. 6d. 
ADVERTISEMENTS. 
*." The charge for advertisements of four lines and under is three shillings, for 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise. 
ment measures an inch or more, the charge is ten ee inch. All 
single advertisements from the country must be panied by a Post-ofice 
Order in payment. Alternate advertisements will be inserted with all 
Practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Prices for Displayed Advertisements in “ ordinary" and “' special" 
will be sent on application. 





Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

are to be addressed to the Publisher, Mr. Bydney White; all other 
4 to be addressed to the Bditor of Tux HNGIvEER. 








MEETINGS NEXT WEEK, 
Roya InstiruTtion or Great Britarn.—Saturday, December 28th, 
Lecture: ‘Sound, Hearing, and Speech,” by Professor John Gray 
McKendrick, M.D., LL.D., F.R.S. 





DEATHS. 


On the 7th inst., at Ryefields, Ross, Herefordshire, Georare Corr 
Pearce, C.E., late of Cyfarthfa, aged 78 years. 

On the 5th inst., at Rouen, Caarces Lovis Marie Pinew, Mechanical 
Engineer and Director of the Bank of France, in his 58rd year. 

On the 17th inst., at Brighton, James Aparr McConnocuig, Mem. Inst. 
C.E., Kt. of the Order of the Dannebrog, of 12, Victoria-road, Kensington, 
London, W., aged 60. Funeral at Brompton Cemetery, at noon, to- 
morrow, the 21st inst. 
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THE STRIKE ON THE CLYDE, 


Tue efforts of Lord James of Hereford to settle the 
dispute on the Clyde and at Belfast have failed. Else- 
where in this paper will be found a statement of the facts. 
We shall not further concern ourselves with the arbitra- 
tion ; something remains to be written about the general 
principles involved. It may, with some force and per- 
tinence, be urged here that nothing can be said on this 
subject that has not been said already; yet, granting that 
this is to a large extent true. we hold that enough has not 
been told on one aspect of modern strikes. Silence has 
been observed for reasons into which it may not be well 
to inquire too closely. For ourselves, we think that the 
time for silence has passed, and that with a ruinous trade 
war in progress, it is well that facts should be stated 
= any consideration for any person or thing but the 
truth. 

It has been stated that the shipbuilders of Glasgow 
can, if need be, do without the Amalgamated Engineers 
altogether. On the other hand, it is urged that that body 
includes all the engineering handicraft skill of the 
country, and that it will be found impossible to dis- 
pense with the services of men thoroughly experienced 
in the specialised mechanical engineering work needed in 
ships and shipyards. As bearing on this point, we would 
refer our readers to the report by Mr. Stafford Ransome, 
which will be found on page 559. That is a most dis- 
passionate statement of bare facts. Now, in Belfast 
the strikers number, Mr. Ransome tells us, about 
1000 men, all, or nearly all, of whom are unionists, 
belonging to the Amalgamated Engineers’ Society for 
the most part. On the Clyde about 3000 men turned 
out, and of these not more than one thousand are Amalga- 
mated Engineers, the remaining 2000 are non-unionists. 
From this it is clear that although the Belfast firms do 
not employ non-unionists, the Clyde firms do, and find 
them skilful enough for their purpose. Next let us see 
what story the ballot has to tell. We find that 3176 
voted against the acceptance of the terms settled at the 
Conference, and 189 for them. Thus, in all, 3365 ballot- 
ing papers have been returned. It seems, therefore, that 
non-unionists have been balloted as well as unionists. 
There can be no doubt, therefore, that the movement for 
a rise in wages is not confined to the Amalgamated 
Engineers, but that it is general along the Clyde. The 
question is, how are the non-unionists to be supported ? 
Are the funds of the Union to be drawn on? 
And this raises one question which deserves con- 
sideration. Can the funds of the Union be legally 
used to support men on strike who do not belong to it? 
We have no means of answering the questions, but they 
no doubt exist. Next we have the statement that the 
masters can obtain as many men as they want, because 
there is a plethora of engineers out of work at this 
moment. It is with justice, then, Mr. Ransome in his 
report, to which we have hefore referred, says that of 
twenty-six secretaries of branches in the Scotch districts 
sixteen reported at the end of July that trade was bad, 
and ten that it was only “ moderate ;"’ but the very same 
reports show, we must add, that out of 5146 members 
only 204 were “‘on donation.” From which we gather 
that trade was not bad, whatever the secretaries may say. 
If the Union men were so fully employed, it is diffi- 
cult to imagine that large numbers of non-unionists 
are to be found in Scotland who can take the place of the 
strikers. Yet, after all, the number of hands who have 
turned out is comparatively small; it is not as though 
60,000 or 70,000 were out of work, as happened in the 
great colliery strike of a few years ago. lf the Clyde 
employers choose to draw upon the kingdom at large, we 
feel certain that they can easily enough get some 3000 
men to take the place of the strikers. Will they choose ? 
We do not think that they will, until they are driven to 
adopt that course. There are two reasons for this. The 
first is sentiment, which plays a much more considerable 
part in the conduct of human affairs than the political 
economist is willing to admit. The other reason is that 
the strikers will not permit them; and this statement 
brings us at once to the point on which we now wish to 
insist—to the fact about which, as we have said, much 
reticence has hitherto been observed. 

It is a fact admitted by all Union leaders that the 
success or failure of the greater number of strikes 
depends on the efficiency or inefficiency of the picketing. 
We have only to read the history of any great strike— 
such as that at the Docks, for example—to see that with- 
out picketing the strikers are practically powerless. We 
all know that it is illegal to picket; that nothing but 
moral persuasion can be used without a breach of the law 
to prevent men from taking work on terms which certain 





of their fellow workmen refuse to accept. This is theory; 
in practice we know that picketing, in the fullest Union 
sense of the word, is always at work whenever a strike takes 
place. The Unions are careful to minimise the influence of 
the picket for the general public. To believe many of our 
daily contemporaries, it is nothing more nor less than an 
entirely harmless form of propaganda—simply a con- 
venient and gentle method of making those who would 
take the place of the strikers aware of the true position 
of the contest. But the facts are entirely different. The 
men who have the moral courage to traverse under police 
protection the ranks of a howling, booing mob are few 
and far between; and it may be added that the mob 
seldom consists of Unionists alone, or even in large num- 
bers. Cases might be cited in which half-a-dozen repre- 
sented the whole Union strength in a great crowd of 
swearing, howling men and boys. It would be 
waste of space, however, to insist here on the 
power which picketing confers on the Unions, and 
against which the masters have practically nothing to 
use. Without inflicting any hardship on the men, a 
remedy ought to be available. The law, which is now a 
dead letter, should either be repealed or made to work. 
Let us take alesson from Ireland. During the period of 
agrarian disturbance it was found that infinite mischief 
was caused by permitting meetings to be held near boy- 
cotted farms, so an Act was passed permitting the meet- 
ings to be held, but at a distance. Apply the same 
principle in the case of strikes, and provide a sufficient 
force of police to prevent any crowds collecting, on any 
pretence whatever, within a quarter of a mile of the gates 
of any works concerned in a strike. The effect would be 
simply that the labour market would be thrown open 
instead of being closed, and the occurrence of strikes and 
their duration would be determined on principles and by 
conditions which are powerless under the existing state 
of things. 

We believe that in speaking as we do we are speaking 
in the best interests of the men themselves. It is almost 
impossible to get behind the scenes. We do not know, 
indeed, if the leaders of the Unions are always there them- 
selves, and it is not easy to understand what is the 
nature of the powerful influence which can induce men 
to sacrifice enormous sums of money in pursuit of a 
most doubtful advantage. The engineers’ strike has now 
lasted two months. We have repeatedly stated that if a 
strike is to succeed it will do so in the first fortnight or 
not at all. We see no reason to conclude that in the 
present case we shall find an exception. Ignorance of 
what is passing in the minds of the strikers renders it 
difficult, if not impossible, to tender advice with any hope 
that it may be useful. But we would ask the leaders of 
the Unions to consider whether the time has not arrived 
when they should use all their influence to induce the 
members of the Union to accept terms which have been 
called fair by so eminent an authority and so sincere a 
friend of labour as Lord James of Hereford. 


THE IMPERIAL INSTITUTE, 


On Monday night Lord Herschell probably said every- 
thing that was to be said in defence of the Imperial 
Institute. The occasion was worthy of the man. The 
Prince of Wales was in the chair. A desperate effort 
must be made to procure money. The future of the 
Institute hangs in the balance. Lord Herschell took for 
his theme the work of the Institute since its foundation. 
Tested by results, it is a small matter after all. The 
Institute has not achieved much, it appears, because it 
lacks popular support. There is a library of 10,000 
volumes which no one consults, and there are thousands 
of articles in the glass cases and on the shelves in its 
halls which no one cares to look at save country cousins. 
Yet, notwithstanding the lack of popularity, the Institute 
could do good work if only it had more money to spend. 
The Times—half in jest, and half in earnest—suggests that 
millionaires can find in the endowment of the Institute 
a way of spending their money which would be more 
satisfactory than any other investment. ‘To endow the 
Institute with a sum they would never miss would confer 
on them a reputation co-extensive with the Empire.” 
According to our contemporary, if it was America that 
was concerned instead of England the money would have 
been forthcoming long since. May we add that there is 
no good reason even now why the Goulds or Vanderbilts 
or Armours of the United States should not purchase 
this magnificent reputation at the cost of a few hundred 
thousand dollars. We do not for a moment suppose 
that any false delicacy or insular prejudice would be 
allowed to stand in the way and prevent the carrying ont 
of the bargain. 

As matters stand the Imperial Institute is in a bad 
way. Lord Herschell tells us that there are only 8000 
fellows, and that at least 20,000 are required to maintain 
the efficiency of the place. Nearly all the income is 
swallowed upin rates andtaxes. The staff not unnaturally 
anticipating that under the circumstances there would be 
nothing left to pay their salaries, added Hungarian bands 
to the colonial and Indian products as an attraction. 
The concerts have been a success. The place is being 
run, in short, on the same lines as the old Horticultural 
Gardens, on the site of which the Imperial Institute 
stands, and for which it already forms a tolerable sub- 
stitute. Lord Herschell regrets the existence of the 
concerts ; he fears that they repel as many people as 
they attract; “yet if the popular elements at which 
some cavil had been altogether discarded, they would 
have been able to accomplish less not more.” We fancy 
that Sir Somers Vine is a better authority than Lord 
Herschell. For ourselves, we have have no doubt that a 
variety show would add largely to the income of the 
Institution; but the line must, we suppose, be drawn 
somewhere. It would, perhaps, scarcely be legitimate to 
devote the profits of skirt dancing to the dissemination of 
information concerning the growth of Australian wool, or 
to utilise the ballet for the promotion of research into the 
merits of titanic ore. When we call to mind the 
language used during the incubation of the Imperial 
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Institute idea, and even up to the moment when the 
building was opened, and then find that, lacking the 
Hungarian or other bands, the doors must have been 
shut and the place sold for what it would fetch, we 
fancy that we are justified in thinking that a mistake has 
been made somewhere and by someone. 

The truth is that collections such as those got together 
in the Institution do not seem to satisfy any commercial 
want in a way commensurate with the costly ostentation 
with which they are presented to the public. There are 
two purposes which the Institute was intended to serve. 
Neither was very fully defined in the prospectus. The 
first was purely sentimental, a kind of shouting 
“welcome ” across the sea to our distant possessions. 
The other was utilitarian. The galleries of the Institution 
were to make us familiar with the products of many lands. 
Mincing-lane was to emigrate to South Kensington. The 
Wool Exchange would be found in the Imperial Institute. 
The general result was to be profit, pecuniary profit, to 
all concerned. It is, perhaps, enough to say that, so far 
as India and our own Colonies have manifested any 
feeling at all, it is one of anger. An enormous sum of 
money has been sent over here, and the senders have got 
nothing whatever in return. India did not subscribe 
over £100,000 to build a palace in which to give concerts. 
Indeed, as one of our daily contemporaries very perti- 
nently observes, a much smaller and less pretentious 
place wonld have answered for the illuminated garden 
and Hungarian band entertainments. It is too late, 
perhaps, to write thus now. The pressing question of 
the hour is, What is to be done? ‘Give the Institute 
time,” says Lord Herschell, ‘‘ and it will work wonders.”’ 
But there must be more money. In fact, in this case time 
and money become synonymousterms. Precisely where 
the money isto come from, however, no one seems to 
know, nor was Lord Herschell explicit as to the effects of 
time. Isitnot well, however, that not only the truth, but 
the whole truth, about the Institute should be made 
public? It was got up against the advice of those best 
qualified to pronounce an opinion. All that has been 
prophesied against it has been fulfilled. It is easy to 
talk of sentiment and federation and various other good 
things. The stern fact, however, is that the commercial 
world regards the Imperial Institute with supreme indif- 
ference. If the building were closed, the staff discharged, 
the collections sent back whence they came or sold for 
what they would fetch next week, the imports and exports 
of this country would not be affected to the value of a 

inea. 

Lord Herschell was able to show on paper that a great 
deal of good work has been done. We fear that the 
statement will not bear analysis, nor the result very close 
examination. Unfortunately, the word “ research,’’ as 
connected with South Kensington, has but one meaning ; 
nor is it easy to say what connection such work, however 
well carried out, has with the purpose of the Imperial 
Institute. The Commercial Intelligence Department has 
hitherto supplied nothing that was not already available 
in consular reports—nothing, in fact, but an amplification 
of what appears in our own columns, the amplification 
being often just what can be obtained by an intelligent 
clerk from the files of foreign and colonial newspapers. 
Lastly, we have papers read and lectures delivered. 
Two dozen of the firsti—says Lord Herschell—forty of the 
latter. The very statement of their number raises a doubt 
as to their quality. The practical answer, however, to 
this line of argument is that according to Lord Herschell’s 
showing, the public do not appreciate what the institu- 
tion has done or is doing. Research, and lectures, and 
intelligence, are unremunerative; only concerts pay. 
Truly here is food for thought. How does it come to 
pass that the commercial men of Great Britain, her 
merchants, manufacturers,’ aud exporters, ignore the 
Institute? Sir Somers Vine has literally to force good 
things on an indifferent public. Which is the better judge 
of the value of the work done, the public or the staff of 
the Imperial Institute? Has anything been done 
after all that was not as well done elsewhere already, 
or that could not be accomplished for half the cost ? 
Lord Herschell regards, as we have said, with little 
favour the methods now in vogue to obtain funds, but 
he admits that he does not see his way to do without 
concerts. He hinted at State aid; but he would bea 
courageous man who stood up in Parliament and pro- 
posed that the taxpayer should be further burthened to 
help the Institute. It was notable, indeed, that Lord 
Herschell, while he admitted the financial straits of the 
Institute, had no suggestion to make, no scheme to pro- 
pose, for getting rid of them. He did not even mention 
the suggestion that an infusion of new blood into the 
staff might be found useful. 


MARINE PLEASURE PIERS. 


WHEN recently commenting upon some points in Sir 
Benjamin Baker’s presidential address to the Institution 
of Civil Engineers, we referred to the aptitude of many 
engineers for combining the tasteful with the useful in 
their work. It is unfortunately the case that, as regards 
the larger proportion of the designs of our marine 
pleasure piers, that combination seems to us to be very 
largely absent. It is the common remark that most of 
our places of seaside resort have their sea-frontages 
spoilt by the monstrous excrescences that have been erected 
at them. The original design of many of these was, 
perhaps, not altogether inartistic, but such exceptions to 
the prevailing rule were built before the mania set in for 
the erection of entertainment halls upon them. In nearly 
every instance known to us, these halls are wholly dis- 
proportioned to the structures upon which they have been 
erected, and their design having been largely followed in 
more modern instances, it may be said that most of our 
watering places are disfigured by what reminds us of 
nothing so much as a mushroom-headed excrescence. 
Economy has dictated in nearly all cases a very limited 
length of projection seawards, and the connecting platforms 
between the head of the pier and the shore have been of 


result is that in every instance known to us the buildings 
at the seaward end of the piers are wholly disproportionate 
to the structure as a whole. 

In the majority of cases of these piers this striking and 
unsightly disproportion would disappear if the total pro- 
jection seawards was increased about one-half. But as 
it is, our marine piers resemble nothing so closely as the 
barge landing piers at Lambeth and Barnes, with their 
passenger sheds and light girder shore connections. 
These are professedly utilitarian only; but surely the 
aim should be higher than this with regard to construc- 
tions the appearance of which largely affects the aspect 
of some of our finest coast towns. As we have said, it 
appears to us that the prime feature of ugliness in our 
marine piers consists in the proportion of the heads, 
with their massive pavilions, to the general length of the 
structures. That this is a question of proportion only is 
manifest, for buildings that may look to be a sort of 
excrescence only from the shore line would have a very 
different appearance if they were constructed a few hun- 
dred yards more distant from that shore line. We shall 
be told, perhaps, that for financial reasons such an ex- 
tension seawards is impracticable; but it certainly seems 
that it would be far better to limit somewhat the lavish 
expenditure upon these marine music-halls in order to 
increase what should be the real attractions of a pier. 

Apart from this question of length of pier, we would 
ask whether there can be any absolute necessity why the 
approach platforms should be so devoid of grace and 
beauty as it must be confessed many of them—indeed, 
nearly all of them—are ? It is little less than painful to 
turn the eyes from the old Chain Pier até Brighton to the 
neighbouring iron structure stretching séawards in a state 
of incompleteness. It is perhaps scarcely possible to 
conceive a fuller illustration of the saying, ‘from the 
sublime to the ridiculous.” In the olddr structure there 
is throughout the most harmonious proportion. It is 
artistically a whole, not—as are nearly all our modern 
piers—a bulb with a disproportionately weak and attenu- 
ated stem. Why cannot those who project these piers 
give their engineers a more free hand? Why sacrifice 
everything to the platform head and the music-hall 
attraction offered? It is further the case that, were 
the approach portions of the piers made more substantial 
in appearance, the striking disproportion of the head 
platforms with their load of buildings would be minimised. 
Their length, too, should be more broken up by occasional 
widenings, so as to produce the effects to which we have 
referred in the case of the old Chain Pier at Brighton. 
And such widenings must add greatly to the stability of 
the structure as a whole. Indeed, instances are known 
to us in which it has been found necessary, in order to 
save a pier from threatened destruction, to add these 
widenings long subsequent to the completion and 
opening. 

There is a further and most important point to be con- 
sidered in connection with this last suggestion. A very 
numerous class of visitors do not care to frequent the 
extreme seaward ends of the piers, and yet desire to 
enjoy the sea breezes with some sort of shelter. For such 
a class buildings erected upon such widenings must be a 
great want, and the construction of these would do 
much to relieve the absolutely hideous appearance of 
many pier approaches, while greatly adding to their 
attractiveness. It could make but little difference to the 
first cost of this description of structure if the suggestion 
we have made received adoption. At all events, we think 
the authorities of our seaside towns should make some 
stand against the further construction of the hideous 
erections that now so liberally deface them. For it is not 
only the transient population, the coming and going 
visitors, that have to be considered. All our maritime 
towns almost have a large and increasing fixed popula- 
tion, and to this class these existing piers are an ever- 
present eyesore. It is certain that nothing could be more 
easily attained than a pleasing appearance to these 
pleasure piers. They might readily be made to add to 
the aspect of cur towns rather than, as they now 
do, greatly detract fromit. Experience has further taught 
us that the long, unbroken stretch of narrow approach 
platform is far from safe under the monotonous tramp of 
a crowd of people, and for this reason alone, if for no 
other, it is desirable that something should be done to 
vary the features of their design. 
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THE VALUE OF QUICK-FIRE ORDNANCE, 


Mr. Brassey, in his letter of December 6tb, raises a 
question which, interesting and practical as it is, is not 
easy to answer, viz., the relative values of a 6in. gun in a cage- 
mate and one unprotected. The casemate may be described 
as & gun-chamber with a Gin. steel front shield capable of 
defeating the attack of common shells, and a 2in. wall inboard 
capable of keeping out shell fragments and langridge. It 
follows, then, that a gun in such a position can only be 
attacked directly by some class of armour-piercing projectile. 
A 6in. armour-piercing shell would get through, under favour- 
able conditions, If, asin the Majestic class, treated plates 
were employed, even A.P. shot would only enter under very 
favourable conditions, This has less than half the bursting 
charge of a common shell, and would break into fewer pieces. 
It would, however, probably destroy nearly everything in the 
casemate, and thus, so far as the actual gun and gun crew 
are concerned, the inferiority of a shell actually entering a 
casemate does not tell much; but whereas only a fairly 
direct blow would get through a casemate shield, every 
common shell that struck the thin steel in front of 
an unprotected gun would get through and burst 
in the most destructive manner. It will be seen, then, 
that so far as the gun crew is concerned, the advan- 
tage of the casemate protection would depend much 
on the ships not coming to very close action. Practically, 
we think that an action between cruisers might be decided 
without the close, direct fire that would perforate the casemate 
shields being realised at all, consequently the unprotected guns 
would suffer greatly, and those in casemates little or not at 
all. If the whole ship be considered, the case is altered ; 


——=—: 
Tt has also been urged that a shell, passing through a shi 
and striking entire against the thin back wall of a casemar, 
on the far side, would, it has been said, enter and destroy 
everything inside it; but this, we think, would hardly posed 
happen, because shells almost invariably burst on entering g 
ship, even through the thinnest metal side. If the question be 
limited, then, to a comparison of gun against gun, we think 
that the unprotected guns are nowhere, and would suffer 
destruction without effecting much injury to the battery in 
casemates. If the question be extended to the consequent 
chances of a wholly unprotected ship engaging one armed 
with guns in casemates in virtue of her superior fire, the 
hope would lie in wrecking the ship outside the cage. 
mates before the casemate guns perform more vital ip. 
jury to the unprotected ship. We must, however, point 
out that the case as above put does not refer to any 
of the cruisers provided with the formidable quick-fire arma. 
ments which were dealt with in our article of November 
29th last. Both the Russian cruisers and those built at 
Elswick have protective armour in various forms—including 
belts, which the Terrible and Powerful do not possess. It ig 
not a question between protected and unprotected ships, or 
even protected and unprotected guns, but between alternative 
forms of protection. The Powerful’s guns have casemates, 
which keep out shells striking them in front, and splinters, 
&c., laterally and in rear. The Elswick cruiser guns haye 
armour shields protecting them from shells in front, but have 
not a splinter or fragment protecting wall inboard. On the 
other hand, the question arises whether shells might not be 
fired in beneath the casemates of the Powerful which would 
burst very destructively, and whether the belt of the Elswick 
cruiser would not afiord considerable protection against such 
an attack in her case. To deal with this question, however, we 
require detailed information as to dimensions and position of 
each structure. We are specially doubtful in suggesting the 
apparent danger of shells bursting beneath casemates, 
because a characteristic of our Admiralty armoured chips 
has been the introduction of the ‘“redoubt” system to 
protect our heavy gun positions from this very form 
of attack. We would conclude then by saying that we have 
not the data necessary to enable a comparison to be made 
between the relative amount of protection enjoyed by the 
Powerful guns and those of the Esmeralda or similar cruisers, 
but that it must be clearly understood that the question is 
one of alternate systems of protection, and certainly not one 
of protection or absence of protection. To suppose the 
Powerful guns to be safely shut up in armoured casemates 
and the Esmeralda guns as unprotected, would be to fall into 
as great a mistake as to consider the Esmeralda as a belted 
armoured cruiser, and the Powerful, having no side armour, 
as wholly unprotected. Mr. Brassey’s letter, in fact, raises 
issues which are large and difficult to judge, but we are 
indebted to him for calling out facts which show more clearly 
the bearings of the formidable development of great quick 
fire power, to which we called attention in the Elswick 
cruisers, and in a less measure in certain foreign cruisers, 
such as the Rossia. It is no question of an unprotected 
Esmeralda of 7300 tons having much greater fire than a pro- 
tected Powerful of 14,200 tons, but the disparity of fire is seen 
between two cruisers with alternative systems of protection, 
the smaller one having enormously greater power of fire. 
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Eccnomic Mining: A Practical Handbook for the Miner, the 
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ANoTHER book on mining, and that, too, a large one— 
demy 8vo., 668 pages—seemed indeed supertiuous, a view 
apparently to some extent entertained by Mr. Lock; but 
then he has discovered a defect in all books relating to 
mining hitherto produced—they are found to contain too 
much matter of academic or historic interest, and tco 
little matter of economic importance, and he naively 
points out that mining and metallurgy are industrial pur- 
suits followed with « view to financial gain, and there- 
fore the economic aspect is quite as deserving of study as 
the scientific consideration. lor this reason he holds that, 
notwithstanding a fairly abundant mining literature, there 
is no room for doubt that a work founded on the lines of this 
volume will supply a want. Unfortunately, he does not 
say who wants it; but that seems to be a matter of quite 
secondary importance, for he has worked on his assump- 
tion, and produced the present volume with the object of 
describing, in plain language and with a “ practical ” aim, 
how beds and lodes and veins may best be worked, and 
how the valuable portions of their contents can most 
cheaply and effectively be separated and prepared for the 
market. To do this, matters having only an academic or 
historic interest are to be rigidly excluded, and the sub- 
ject is treated in two sections—firstly, the operations 
common to all mining and metallurgy are to be described, 
and as far as possible in natural sequence; whilst in the 
second section, non-metalliferous minerals, and then the 
metalliferous, are to be taken in alphabetical order. A 
truly wide range of subjects. 

A sketch of the first chapter will give an idea of the 
practical character of the matter in the first section. The 
reader is told how with the aid of another book, he may find 
his ore body, which he should call a vein, and nota lode, or 
reef, or shoot, or seam. Incidentally he is informed that 
many such metalliferous veins are the result of metaso- 
matic interchange, and that the contents have come from 
somewhere in the neighbourhood. He is then recom- 
mended to investigate the character of the pay shoots and 
gangue of his reefs, and in some cases to use a diamond 
drill, an account of which tool is to be sought in another 
book ; but one portion of such apparatus, made by a par- 
ticular firm, is illustrated and described, ina way. Next 
in about a page, the mysteries of sampling amine are con- 
sidered to be unravelled ; faces, winzes, upraises, backs 
of the stopes, drifts, shafts, &c., are not forgotten—that 
is, they are simply mentioned—and all samples are to be 
spalled and quartered down. Another page is devoted to 
some rambling remarks on testing gold samples, then two 
and a-half pages to an account of quartering down, fol- 
lowed by an announcement in two lines and a word of one 
solitary mechanical sampler, of which the description is to 





quick-fire shells might be poured into the ship which might 





the lightest construction consistent with safety. The 





work havoc on the crew and material outside the casemates, 


be obtained elsewhere. The next page and a-halfare covered 
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wilh comments and statements, having a sort of impartial 
reference to developing, prospacting, and exploring. The 
unfortunate reader is then referred to other works for 
gome account of surveying, and the chapter closes with 
a description taken from our American contemporary— 
The Engineering and Mining Journal—of a way of 
transferring surface alignment underground. Thus 
launched on his practical (?) mining career, the reader is 
provided with chapters on—Power, sixteen pages ; Drill- 
ing, nine pages; Blasting, eight pages; Shaft and Well- 
sinking, eight pages; Ventilation, six pages; Lighting, 
six pages; Draining, ten pages; Mining and Winning, 
twenty-two pages; Hauling and Hoisting, seventeen 
-pages ; Reducing, twelve pages; Concentrating, twenty 
ages. This completes the first section, which does 
contain academic and historical matter concerning water- 
wheels, lighting, drainage, &c., but does not describe 
the cheapest and best methods common to all mining, «c., 
nor is there much of the vaunted practical aim evident. 

Take, for example, the reference to Greenside mine ; 

there is an illustration of the outside of the turbine house 
and a block of the turbine, and we are informed that the 
power is transmitted electrically, being conveyed to the 
mines as shown in the figure, referring presumably to 
about twenty short vertical white lines connected at the 
top by a continuous horizontal white line, going away 
along the hill-side. This plant happens to be a very good 
plant, and might have furnished a capital example of 
the utilisation of water power by means of electricity, for 
traction, lighting, boring and pumping ina mine. Some- 
times the information is even dangerously misleading, for 
example, page 46, we are led to gather that Westfalit can 
be fired without tamping in mixtures of gas and sus- 
pended coal-dust, without resulting in ignition, explosion 
or flame, although recent experiments have demonstrated 
that flame and sudden and violent ignition may accom- 
pany the firing of untamped Westfalit. A statement such 
as the one in question might thus lead to very serious 
results. Under the head of ventilation we are told that 
sometimes a fire is used at the top of the shaft to increase 
the draught in an upcast shaft, sometimes a suction fan. 
Then follows an example of such a fan, “ 12ft. diameter 
with 4ft. face; 8-horse power is required for its opera- 
tions.” Thatis all about that fan, and the only numerical 
data about fans in general furnished. The other chapters 
relating to processes are depressing in their imperfections 
and incongruities: the antique and the new are in juxta- 
position, things of general use are utterly neglected, whilst 
special contrivances are made prominent. For instance, 
some comments on the Koepe system is the only infor- 
mation supplied in reference to rapid winding; and as 
representative stamps we have things with round heads 
apparently glued on. 

Turning now to the chapters on minerals and metals, 
we may say that some few articles are good, or contain 
some interesting and useful information well up to date, 
but there are many others just the reverse, and none in 
any way complete. Take, as an example of the articles 
in this section, the by no means unimportant subject, 
gold. A few lines of statistics for 1891, and a discourse 
on the Queensland--especially Mount Morgan—and the 
Victoria deposits occupy the first eight pages; then 
ten lines are all allowed for Western Australia; a few lines 
each to Austrian, Canadian, German, and the Witwaters- 
rand deposits ; a page each to those of India and Nova 
Scotia; two pages to the De Kaap district; two and 
a-half pages to U.S.A. deposits; two and a-half pages of 
advertisement of a dredger ; one page on arrastras ; three- 
quarters of a page of advertisement of a quartz reduction 
plant, and three lines on amalgamation, chlorination, 
cyanide, &c., bring this article to a close. We have 
said enough to demonstrate how utterly this book fails 
to fulfil the object for which it was produced, for it may 
be safely asserted that, with the exception of the index, the 
table of contents, and the advertisements, there is scarcely 
any part of the book. that can be regarded as practical. 
The book is, in fact, a mere medley of more or less good 
scraps, some merely reprinted. The sources from which 
these scraps have been gathered are sometimes, but not 
always, acknowledged; an example of such an omission is 
the description of the Liiderick dressing floors, page 663. 
To name such a book as this ‘ Economic Mining ” is, 
indeed, preposterous. It certainly is not absolutely use- 
less, but is one of those nearly useless, aimless books, that 
always lead one to marvel how they ever came to be pub- 
lished, and sometimes, as in the present instance, cause 
regret that the author's valuable time, trouble, and talents 
should not have been devoted to a more useful object. 
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does not say whether the revolutions are of the driven or driving 
pulley, but it may bs inferred that the diameter mentioned is of 
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being so uselessly wide as under some rules, The table would be 
more useful if it included speeds beyond 200 revolutions per 
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practice, traversing and setting out curves by offsets and other 
methods. It gives forms for notes, and without unnecessary length 
seems to give all that is necessary for all practical purposes. 








THE CRISIS IN THE SHIPBUILDING TRADE. 


THE results of the ballot taken amongst the operative 
engineers of Belfast and the Clyde on the question of 
acceptance or non-acceptance of the offers made by the 
federation of employers as the outcome of the conference 
in Glasgow on Tuesday and Wednesday of last week, 
under the presidency of Lord James of Hereford, have 
proved a surprise and grievous disappointment to all who 
have been watching the course of events in this pro- 
tracted and lamentable dispute. The workmen, not in 
one, but in all the districts balloted, have rejected the 
masters’ offers by overwhelming majorities, and matters 
are thus left further removed from settlement than ever. 
What the employers’ offers precisely amounted to was not 
made quite clear until after our last week’s article was in 
type. The workmen’s demands and the employers’ offers 
may be briefly summarised :—The Belfast men demanded 
an immediate advance of 1s. per week, and a further 
advance of a like amount in April, and undertook 
that there would be four months’ non - disturbance 
as to wages thereafter, and one month’s notice on either 
side of any subsequent alteration. This the employers 
rejected, and offered instead an advance all round of 1s. 
per week, to take effect on February 3rd, with the under- 
standing that there should be six months’ non-disturbance 
thereafter and one month’s notice on either side of any 
subsequent alteration. The Clyde workmen demanded 
an immediate advance of jd. per hour all round, and a 
similar advance in April, and undertook that there would 
be four months’ non-disturbance and one month’s sub- 
sequent notice on either side. The employers offered, 
instead of this, an immediate advance on all wages under 
7d. per hour of 1s. 14d. per week, and on February 3rd a 
further advance of }d. per hour all round, six months’ 
non-disturbance, and one month’s subsequent notice on 
either side. This latter offer embodied the following con- 
cession on the employers’ part, as compared with the 
offer made after the Carlisle Conference in Septembsr— 
viz., the deletion of the condition embodied in their 
former offer, ‘if the state of trade warrants,” and the 
granting of the second unconditional advance on 
February 3rd, instead of in March. 

The understanding at the Conference was that the 
delegates from both districts came under obligation, not 
to influence the men in recording their decision by 
ballot further than putting the terms of the employers’ 
offer clearly before them. In the case of Belfast at least 
there has been a breach of faith as regards this, it 
appears that immediately the Conference was ended 
the Belfast delegates sent a telegram announcing to the 
men that they had rejected the employers’ proposals, 
and that meetings should be immediately convened to 
support their action by their votes. 

Greenock was the first district to go to the ballot, the 
result of it being that 407 voted againstacceptance and only 
42 in favour. This decisive rejection of the employers’ 
offer is natural from the local and restricted point of 
view. In explaining their position the men hold that 
while the offer might be a very fair one with respect to 
men employed outside Greenock, it does not improve 
matters in the lower reaches of the Clyde. They point 
out that they already have a minimum wage of 7d. per 
hour in the Greenock district, and that the offer of the 
employers, so far as the immediate effect is concerned, 
only applies to men paid at less than 7d. per hour. How 
it happens, however, that Greenock workmen are, and 
expect still to be, paid at a higher rate than other Clyde 
workmen is not explained, 








After the action of the Belfast delegates in wiring to 
the workmen there, and the obvious suggestions of both 
the wire and the subsequent proceedings, the result of 
the ballot was a foregone conclusion. The figures were 
879 against acceptance, and 25 in favour. Following 
the lead of Belfast, just as the workmen there foliowed 
that of their own leaders, the Clyde operatives declared 
emphatically against the offer of the employers. Taking 
the Glasgow and Clydebank districts together, 1870 of 
the men voted against, and 122 in favour of acceptance. 
Over all, therefore, 3176 operatives have considered the 
employers’ concessions unworthy of acceptance, while 
only 189 have been prepared to close with the offers. 

So far as the Clyde decision is concerned, it means 
that the men who in September last accepted jd. an 
hour to all earning less than 7d. as satisfying their claims 
—and accepted it, be it noted, without a definite promise 
of a further advance—now refuse the same offer, and 
along with it the certainty of }d. more all round seven 
weeks hence. No doubt the Clyde operatives felt a 
certain amount of doubt as to what would be the 
practical effect of their acceptance, after the Belfast 
rejection, of an offer applying to both districts. One 
part of the offer, however, applied to them alone; and 
had they accepted the offer entirely, it is probable that 
the associated employers would have at once, in spite of 
the lock-out compact, resumed work on the Clyde, and 
allowed the Belfast strikers to tire themselves out. This, 
at all events, would have been a feasible opening for a 
solution of the difficulties. As it is, the adverse ballot in 
all the districts results in a deadlock, from which it is the 
most hopeless thing to expect release until after the New 
Year at the earliest. 

The circumstance of the approach of the New Year 
holiday period has probably weighed a good deal with the 
workmen in their rejection of the employers’ concessions. 
Even had the ballot gone in favour of a settlement and 
an immediate return to work, only one week’s pay would 
have been available before the usual stoppage for the 
holidays, during which, of course, no pay would be earned. 
As it is, the workmen will receive strike aliment all 
through, and at the end of the holiday period find them- 
selves no worse off than if they had been working. So, 
at least, the engineer operatives argue, and however selfish 
and short-sighted this view of things may appear to those 
looking on, it has, nevertheless, been a factor in bringing 
about the present position. The approach of the holidays, 
of course, also renders the employers indifferent as to the 
continuance of the dispute well into the New Year. 
Several of the firms, indeed, are arranging to close their 
works against all classes of workmen a week or so earlier 
than they otherwise would have done, and it is just pos- 
sible that in some of the yards, where branches of work 
interdependent with engineering are advanced as far as 
possible, operations will not be generally resumed until 
a settlement with the engineers has been effected. Con- 
siderable numbers of shipyard artizans have already been 
suspended directly in consequence of the engineers’ dis- 
pute, and thousands more on leaving off for the New 
Year festivities, will do so with the far from cheering re- 
flection that their cessation is one, virtually, for an 
indefinite period. 

With the situation as it is, further conference is, of 
course, out of the question, and it has been authoritatively 
stated that Lord James of Hereford, with the concurrence 
of Sir James Bell, of Glasgow, and Sir William McCam- 
mond, of Belfast, has decided to defer recalling the 
adjourned conference until the disputants are in a more 
conciliatory mood. Nothing could come of a meeting 
immediately with masters and men so determinedly 
opposed to each other, and the mediation will therefore 
not be resumed probably for several weeks. 

It is also stated that Lord James, in the course of a 
few days, will issue a statement dealing with the late 
conference, and giving reasons why he and the others 
acting with him deem it inadvisable that the conference 
should for the present be resumed. Should this be true 
Lord James’ statement may be expected to throw some 
light upon the inner workings of the recent negotiations, 
and serve to clear the air a little. Rumours and con- 
jectures, endless and varied, are of course abroad, and 
on these the general disposition isto build up elaborate and 
ingenious theories as to the course and meaning of events, 
but these are for most part unsubstantial and groundless. 
The only apparently sure thing is that the struggle has 
now little to do with the initial question of pounds or 
pennies of advance, and much to do with principles and 
ulterior issues, and that it has reached that stage of grim 
silence which betokens a bitter determination on the part 
of the representative combatants to tight on till exhaus- 
tion and collapse overtake one or both. 








THE recommendation of the Parliamentary Committee 
of the London County Council, that the Government should be 
asked to constitute by Act of Parliament a public authority for the 
whole of the metropolitan water area and to confer upon that body 
powers under the Metropolis Water Acts and certain powers now 

ed by the Local Government Board, did not pass unchallenged 
bythe Progressives when it comes up for consideration at Tuesday's 
meeting of the Council. Mr. T. M’Kinnon Wood has given notice 
of an amendment to the effect that ‘‘ the Government be asked 
whether they will promote or assist legislation dealing with the 
metropolitan water supply on the following lines—that the entire 
control of the water supply within the area of the County of 
London shall be in the hands of the London consumers, directly 
represented by the County Council in conjanction with the City 
Corporation ; that the consumers in the metropolitan water area 
outside the county shall not be denied, or deprived of, similar 
rights in their respective areas ; and that the purchase price of the 
existing water undertakings shall:not be assessed under the provi- 
sions of the Lands Clauses Consolidation Act, but shall be based 
upon the fair and reasonable value of the undertakings, due regard 
being had to the rights, special circumstances, and obligations of 
the companies, and that the Parliamentary Committee be 
instructed to report as to the raply of the Government immediately 
after the recess ” Wonder why these people cannot let this matter 
alone, and remember that for London the best, safest, and most 
invulnerable source of supply is the Thames, which if properly sup 
plemented by regulating reservoirs would supply all that will b 
wanted, and abolish most of the floods in the Thames Valley, 
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THE TEMPERLEY TRANSPORTER. 


Tue lifting and transporting apparatus illustrated by the 
accompanying engravings provides the means of lifting cargoes 
from barges and vessels to either the vessels’ warehouses or 
piers. By simple means one rope performs all the operations 
of lifting from any position within the length of the beam 
and lowering at any position within the same length. The 
illustrations—Figs. 1, 2, 3—give some examples of its applica- 
tion. 

The particulars of the transporter installed at the Colonial 
Consignment and Distribution Company’s frozen meat store 
at Cannon-street, illustrated by the engraving—Fig. 1—are 
as follows:—The transporter is worked by a steam winch 
placed conveniently inside the building, one man only being 
required for the complete operation of lifting, transporting, 
and lowering. The movement of the traveller inwards is 
effected by a balance weight, which is lifted as the traveller 
is hauled out by the winch. This weight is arranged ina 
convenient position in the building, and takes up practically 
no space. The transporter can pick up loads from either of 
the two lighters lying outside the building, and delivers the 
load at the door of the refrigerating chamber. The following 
are some particulars respecting this installation :—Total 
length of transporter, 73ft.; clear travel of carriage, 68ft.; 
overhang outside building, 30ft.; travel inside building, 38ft.; 
lifting capacity, 15 cwt. The man in charge reported that 


he takes into the store double the number of carcases with | 
the transporter that he formerly took in with the hydraulic | 


crane. 
The installation illustrated by Figs. 2 and 3 was recently 


erected on a jetty at Clichy for discharging crushed stone, | 
gravel, and other building materials from barges into small | 


railway wagons. Owing to the nature of the river banks, the 
barges are unable to come close in shore, and the jetty has 
been erected to overcome this difficulty. The complete opera- 
tion of lifting, transporting, and lowering, is performed by 
one man at the winch, which is driven by electricity, the 
current being obtained from a dynamo, which also supplies | 
the current for driving mortar mills and other contractors’ 
plant. This transporter was constructed to lift 30cwt., but | 
in practice it is found more convenient to lift smaller loads | 
with greater rapidity :—Total length of beam, 53ft.; clear | 
travel of carriage, 47ft.; overhang from edge of jetty, 11ft.; | 
lifting capacity, 30 cwt.; number of lifts per hour, 40. 

The details of this transporter are shown by Fig. 3, from | 
which it will be seen that it can drop its load into any of the 
tubs in & train that may be desired. Double mast transporters | 
have been erected for discharging and loading lighters with | 
casks of oil on either side of a pier. Each transporter, both 
of which can lift one ton, can pick up or lower the load 35ft. 
away from the jetty; thus four lighters, two on each side of | 
the jetty, can be loaded without it being necessary to move | 
them. The transporters are worked quite independently of 
each other by a double winch, one many working each 
transporter. 

Portable beam transporters are used on board ship, and | 
we have received photographs, which we need not reproduce, | 
showing those used by the Cork Steam Packet Company, by 
whom they have been used for about two years, and found to 
be admirable substitute for cranes. 
used as @ cable transporter working on a wire rope. 





The machine can be | size. 
attached by wire slings to the end of the ordinary derrick of | reach cut to any required distance from 5ft. to 30ft. beyond 


The transporter consists of a steel beam of I section, with | a vessel, and is then hauled up and secured by guys in an in- | the rail, It remains in a fixed position, and is quite rigid 








Fig. 3—-THE TRANSPORTER AT_ CLICHY 


| a fixed pulley at one end, and an automatic traveller working { clined position across the vessel, so as to command simul- 


on the lower flanges of the beam. The portable transporters taneously the hatchway and the quay or lighters alongside. 


intended for use on board vessels are made from 30ft. to 60ft. 
long. The steel beams used in their construction are Sin. 
deep and (in. or 5in. wide, and are stiffened by wide plates 


The pulley end of the beam may be hung either overside or 
in board, but in any case it must be higher than the other 
end, as the movement of the traveller in one direction is 











Fig. 2—-TRANSPO 


When required for work on ships,*the transporter is 














RTER AT CLICHY 


riveted to the upper flanges, The weight of the transporter— | effected by gravity. The amount of inclination given to the 
including traveller—is from 12 cwt. to 30 cwt., according to 


| bsam may be varied to suit different kinds of work. The 
baam can be projected over either side of the vessel, and will 
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when being worked. A steel wire lifting rope passes over the 
sheave of the traveller, thence over the fixed pulley at the 
nd of the beam, and over two leading blocks—the one at the | 
top and the other at the heel of the derrick, and is then | 
attached to the barrel of an ordinary steam winch on the | 


deck of the vessel. By means of this single rope the cargo is | 
raised from the hold, rapidly traversed along the beam, and 
then lowered to the quay or lighters, or vice versd. A simple | 
elf-acting mechanism arrests the traveller whilst the load is 
being lifted and lowered, and sustains the load when the | 
traveller is moving along the beam. The load may be lifted 
and lowered at any number of fixed points in the length | 
of the beam. These points or stops are usually about 
sft, apart. The various operations are entirely under | 
the control of the man working the winch. The | 
traveller and its details are illustrated by Figs. 4 to 9. | 
The latter consists of the following principal parts :—Two 
side frames—bolted togther—with four wheels for travelling 
along the beam. Large sheave A for the lifting rope, 
mounted on the same pin as the suspender. Suspender for 
holding up the load when the traveller is moving. Pawl to 
revent the suspender being lifted pn Guard to 
keep the ball on the suspender hook when the traveller is 
moving. Double cam for locking the traveller to beam, when 
ithe load is being lifted and lowered. Single cam, inter- 


Fig 9. Toggle turning the 
cam into stop. 













Fig 6. Traveller moving down beam, 
load carried by suspender. 
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Fig 4. Plain or lower end of beam shewing 
bottom stop & wooden blocks 








TESTS OF SMALL RAPID-FIRING GUNS. 


A SPECIAL Board of the United States Navy Department is now 
making trials of a number of American and foreign designs of 
small rapid-fire guns, of which the two most important thus far 
tested are the improved Gatling and the Browning guns. The 
improved Gatling is, in its general features the same as the 30 cali- 
bregun tested by the Board last year. It differsinimportant details, 
however. The calibre of the improved invention is 236, and the 
length of the barrels 26in, A change in the firing mechanism has 
been made, and now the operating is done from the right-hand 
barrel, instead of the lower one. The change allows more time 
for the operation of the extractor, and reduces the danger of dis- 
abling the gun by hang-fires. A novel electrical attachment is 
used with the gun, which permits of about 1800 shots a minute 
being fired, which is certainly a remarkable showing. The experi- 
ments with the Gatling gun — with the firing of 100 rounds 
deliberately. This was followed by the discharging of 100 rounds 
rapidly. No time was taken for the first test, but in the second 
the record was nine seconds, There were no interruptions to the 
firing. Then twenty rounds were discharged; time, 3 sec. 
One mis-fire occurred. Forty rounds were fired in 5 sec., fifty 
rounds in 6 secs., 100 rounds in seven seconds, 200 rounds in 13 secs., 
and 400 rounds in 37 secs. There were no interruptions to the 
operation. One man operated the crank and two men were at the 
feed, Later 400 rounds were fired in 37 secs. Without any diffi- 
culty, 460 shots were fired in one minute, 





Fig 8. Toggle cocked 
by stop. 
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Fig 5. Traveller locked to beam, 
pone free for lifting or 
lowering . 
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THE TEMPERLEY TRANSPORTER—DETAILS OF TRAVELLER 


locking with double cam, for securing suspender when carry- 
ing load. Sliding bolt passing through slots in the cams and | 
frames, for alternately locking the cams. Toggle to cant the | 
tooth of double cam into stops on the beam. Check plate to 
prevent movement of single cam when lifting and lowering. 
Fig. 5 shows the traveller locked to the beam by the double | 
cam which is in gear with a stop. The double cam is pre- | 
vented from moving by the sliding bolt which is hard over to 
the right and within the straight part of the slot in this cam. | 
The single cam is unlocked, the suspender hanging down | 
and the rope free for lifting and lowering. 

Fig. 6 shows the traveller moving down the beam with the 
load carried by the suspender. The suspender is held up by 
its bolt being in gear with the gab in the single cam. The 
single cam isprevented from moving by the sliding bolt, which 
is hard over to the left and within the straight part of the 
slot in thiscam. The double cam is unlocked and in such a 
Position that the traveller is free to move up or down the 
beam. When one cam is locked the other is always free. 
The double cam when free is actuated by contact with stops 
on the beam, and the single cam by the movement of the 
Suspender. The slots in the cams are so designed that the 
movement of the free cam causes the release of the locked 
cam, and the release of the one effects the locking of the 
other. This reciprocal action of the cams automatically and 
simultaneously arrests the traveller and releases the load, or 
releases the traveller and secures the load, 








‘ Ar the last meeting of the Royal Scottish Society of 
Arts, Edinburgh, Lord Kingsburgh gave a popular address on 
Electricity in the Dwelling,” to a large audience, 





In the course of the last test, one cass, containing ten cartridges, 
was split laterally. Then followed the firing of 100 rounds deli- 
berately, every fifth cartridge being a dummy. The experiment 
was satisfactory to the Board. Two hundred shots with the 
extreme elevation, and 200 shots with the extreme depression, 
were then discharged, the time for the first being 24sec., and for 
the second 21sec, With the barrel moving in train and elevation, 
200 rounds were fired in 30sec, without any interruption. In 
these experiments two men successfully operated the crank. To 
determine how quickly damaged parts of the mechanism could be 
replaced, a test ensued of taking out an old and putting in a new 
lock ; the time was 28sec. The Board fired the gun twenty times 
with one lock removed. No interruption occurred, but two un- 
fired cartridges were thrown out. Some ill-luck attended the 
attempt to fire the gun continuously for5min. A bullet became 
jammed in one of the barrels, and in one chamber two cartridge 
cases were found one against the other, the heads of both having 
been pulled off. The jams were but temporary. @ records of 
the five minutes’ firing was 1980 shots, forty of which were satis- 
factory hits, The range was 500 yards. With the range at 1000 
yards the number of good hits was ten. 

The Board then made experiments with the gun having the 
electric motor fitted on, The motor is attached to the breech of 
the gun-casing by an interrupted screw. The electric current is 
regulated by a switch, and the connection with the firing mecha- 
nism made and broken by a (pearing: held in the gunner’s band. 
The weight of the motor and casing is 106 1b.; their length, 21gin. 
The additional length of the gun when the motor is attached is 
20in. The projection of the central shaft from the breech when 
the motor is unshipped is 2/,in. As stated, with the motor in 
operation, the gun can fire 1 00 shots a minute. The Board says 
that several hundred shots were fired, the only interruption being 
due to temporary jams in the gun or feed strips, and that the 
action of the motor was smooth and regular throughout. 

The Browning gun is styled an ‘‘automatic gun,” and the 





following is an abstract of a report of the test recently made :— 
One hundred rounds fired deliberately ; no interruptions. One 
hundred rounds fired rapidly ; no interruptions. Twenty rounds 
were then discharged in 4sec., forty rounds in 7sec., eighty 
rounds in 14sec,, and 100 rounds in 23sec, The gun worked 
satisfactorily throughout, the automatic gear operating emoothly 
and with precision, except twice, when there were brief stops in 
the firing. Then followed the discharge of 200 rounds in 34sec., 
and 400 rounds in 1 min. 49sec, In the latter test there were a 
few interruptions, but none of such consequence as materially to 
decrease the rain of lead, In each case of a checkage it was only 
necessary to pull the trigger with the finger to again start the 
automatic action. Experiments were made with dummy car- 
tridges mixed with service shells ; with the muzzle of the gun at 
extreme elevation and extreme depression ; with the barrel charg- 
ing continually in train and elevation. With but trifling delays, 
the mechanism worked evenly and epeedily. With the barrel 
revolving, 200 rounds were fired in 47sec. The concluding experi- 
ments were conducted to test the endurance of the gun and to 
determine how many shots could be fired in 8eec. Again defec- 
tive ammunition prevented the development of the best results, 
Still 1053 cartridges were exploded, one being a mis-fire. 

Two ranges were fired over, 500 and 1000 yards respectively. 
The firing was not as accurate as could be desired, but the report 
attributes this failure to the uneven pressure of the powder gas, 
causing the bullets to strip and tumble, The temperature deve- 
loped in the gun was high, but no serious accidents occurred, 

Accompanying the trial Board’s report is a description of the. 
Browning gun, which shows it to consist of a single barrel of *236 
calibre attached to a breech casing in which the mechanism for 
charging, firing, and ejecting is contained. The gun is usually 
mounted on a support, to which it is attached by a horizontal 
pivot that may be readily elevated or depressed. The support is 
provided with a vertical pivot, which fits in the socket of a light 
gun-carriage or of a tripod, or in the sockets provided on the rai’s 
and mastheads of vessels, in which the gun can be turned in any 
direction. The cartridges are automatically fed to the gun by 
means of belts, which are coiled in boxes readily attached to the 
breech casing, and, moving with the latter, the supply of ammuni- 
tion is not disturbed by the vertical or horizontal movements of 
the gun. The boxes contain 100, 250, and 500 cartridges each. 
The dimensions and weight of the gun are such that it may be 
transported and shifted with the greatest ease. The gun weighs 
40 lb.; the tripod and mount, 701b. The automatic action of the 
gun is effected by means of the pressure of the powder gases in the 
barrel after the projectile has received its maximum velocity, and, 
therefore, without decreasing the range or penetration of tke 
latter. This object is attained by the following devices :— 

A small radial vent in the barrel, somewhat in the rear of the 
muzzle, opens downward from the bore. The vent is closed by a 
piston which fits in a gas cylinder, surrounding the outer edge of 
the vent, The piston is pivoted to a gas lever, which is hung in a 
bracket on a horizontal pivot, so as to swing thereon in a vertical 
plane below and parallel to the barrel. Two tubes under the 
barrel contain spiral springs, which are connected by a rod and 
links with a short pn arm of the lever, in such a manner that 
the spring yieldingly holds the gas lever in a certain position, with 
the piston closing the vent. At a point between the piston and the 
pivot of the gas lever a rod connects it with a slide, which, guided 
below the barrel, extends rearward beyond the latter, and is there 
connected with the breech bolt. This bolt is arranged so as to 
move backward and forward in opening and closing the breech, and 
in the forward position the rear end of the bolt swings downward, 
turning on the front and as a fulcrum, and in this position it is 
sustained by abutments in the casing against which it rests. 

A central rib of the breech bolt fits into a slot in the rear end of 
the slide, and a pin passes through the slide and through a 
diagonal slot in the rib, and, connecting the breech bolt with the 
slide, causes the latter, as it moves rearward, first to raise the end 
of the breech bolt, thereby unlocking it, then to move it rearward, 
opening the breech. A forward movement of the slide moves 
forward the breech bolt, and finally forces its end down, thus 
closing and locking the breech. 

In rear of the breech bolt a hammor is arranged, the stem of 
which and spring in it, are guided in aa extension which closes the 
breech casing, to which a grasp and the trigger are attached. This 
hammer is also used as a piston for an air pump, which forces a 
strong jet of air into the chamber and through the barrel, remov- 
ing particles of unburned powder, immediately after the empty 
shell is extracted. As the Bolt moves rearward it forces back the 
hammer, The trigger and a sear serve to retain the hammer until 
the breech is again closed and locked, when the hammer may be 
released by a pull on the trigger. A connection between the slide 
and the sear serves to release the hammer automatically each time 
the breech is closed, if the pull on the trigger be continued. By 
this means either single shots or a continuous volley may be fired. 

The feed belt is entered through an opening in the left side of 
the gun, and the cartridges in it paes successively over a feed wheel, 
which is rotated by a slide and levers, so that at each stroke of the 
slide one cartridge is presented in front of the extractor attached 
to the slide, and by it the cartridge is drawn rearward on to the 
carrier pivoted below the breech bolt. The empty feed belt passes 
from the gun tbrough an opening in the right side of the gun, 
while an extractor on the breech bolt serves to eject from the gun 
the empty cartridge shells in the usual manner. 

The rear end of the carrier is provided with a spring dog, which 
yields to the slide in its rearward movement, and causes the first 
of the forward movement of the slide to raise the front of the 
carrier, and to present the cartridge thereon to the breech bolt, 
by which it is pushed into the barrel. A firing pin in the breech 
bolt, so located that it can be struck by the hammer only when 
the breech bolt is firmly locked, transmits the blow from the ham- 
mer to the cartridge. 

In operation the feed belt is entered at the opening on the left 
side of the gun, its end passing out through that on the right side. 
It is then released, when a spring will cause it to spring forward 
and close the vent. This makes the gun ready for firing automa- 
tically, as it transfers the first cartridge from the belt to the 
carrier, and from there to the barrel ; also cocks the hammer ard 
closes and locks the breecb. On pulling the trigger the shot is 
fired, and after the bullet has passed the vent, and before its 
exit from the muzzle, the powder gases acting through the vent 
upon the piston and the gas lever, and through these on the 
breech mechanism, open the breech, eject the shell, and feed to 
the carrier another cartridge. The force stored during the open- 
ing movement in the springs causes the gas lever to return, force 
home the cartridge in the barrel, and close and lock the breech. 
If the pull on the trigger is continued, the same operation will 
be repeated so long as the cartridges are supplied. The feed 
wheel is provided with a stop which prevents it from rotating 
backward, which can be released, and the feed belt may at any 
time be withdrawn. 

As the automatic action of the gun is due to the direct ¢ffect 
upon the lever of the pressure of the gases throvgh the vent, in 
contradistinction to the class cf automatic arms in which the recoil 
of the barrel is depended on for actuation, the delicacy of the 
parts necessary in the latter class is avoided in the Browning in- 
vention. Thus the barrel and the storage springs are of greater 
strength, and yet effective with even small charges. 

A safety lock is provided, which securely locks the hammer and 
prevents it from striking the firing pin. is is to be used only 
when loaded cartridges are left in chamber. The mainspring, 
firing-pin and extractor can be replaced as easily and as quickly as 
in the ordinary bolt gun, as all these parts can be removed from 
the rear of the arm without displacing a single screw. 

The barrel of the gun is of such strength that its accuracy is 
not disturbed by the vibrations incident to rapid firing ; and not 
heating as readily as the light barrels of other systems, the 
troublesome water jacket for cooling is not required. The posi- 
tions of the swinging gas lever and of the piston upon which the 
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gases act are so favourable that the gases issuing from a very 
small vent give sufficient momentum to the lever for actuating the 
breech mechanism. For this reason, and because the vent is not | 
far in rear of the muzzle, the velocity of the prejectile is Fayre | pe 

’ The inertia 
of the lever om the vent closed during the short time after the 


not diminished by the escape of gases from the vent, 


bullet has passed it and before it leaves the muzzle, 








CLEVELAND INSTITUTION OF ENGINEERS. 
METALLOGRAPHY, OR 
IRON AND STEEL, 


At the meeting of the Cleveland Iastitution of Eagineers, held 
at Middlesbrough on Monday evening, the President—Mr. J. E, 
Stead—delivered an address on ‘* Metallography, or the Microscopic | 
Study of Metals—Iron and Steel.” The audience was a large one, | 
and the address wasillustrated by over a hundred lantern slides of | 


microphotographs. 


Mr. Stead, in opening, dwelt upon the importance of the 
microscope in determining the structure of iron and steel, and 
quoted the opinion of Professor Martens that as the complement | 
of chemical analysis and mechanical tests, microscopy would afford 
a deep insight into the constitution of the metal, and serve | 
particularly to render the results of chemical analysis more | 
He referred to the labours of Professor Wedding in | 
Germany, of Messrs, Lynwood, Garrison, and Dadley in America, 
of .Mr. Barba at Le Creusot, and Messrs, Osmond and Werth in 
The study was, he said, now being cultivated in the 
leading metallurgical countries, where starting from scientific | 
laboratories, it was extending into industrial laboratories, where it 
would probably become an indispensable auxiliary to chemical 
analysis and physical tests. Mr. Stead urged that in British 
works it was high time that the microscope should hold a more | 


intelligible. 


France, 


prominent position. 


THE MICROSCOPIC STUDY OF | 


| this question of the structure of iron and steel by micro-photo- 
| graphy of late had been astounding. 
| years since Dr, Sorby read his first treatise on the subject ; that 


| not yet appreciated. As engineers their business was rather to 


| occurred to him—when, fifteen or twenty years ago, steel tegan 


| sary apparatus for taking up that branch of the study of metallo- 


ere long that this might be revealed. 1a many sp2cimens of 
commercial steel they found throughout the whole mags fine 
particles of slag, and even in steel, which was held to be almost 
rfectly pure, slag wes present in quantities which could be 
detected by the microscope. Mr. Stead eaid he had been investi- 
gating the changes that were produced by the action of hammer- 
| ing on the head of a chisel, or by the traffic on the top of a steel 
| rail, and the rope of a cable tramway which had been gripped by 
| the grab, Heavy friction or hammering produced a hard brittle 
outer skin, but when this was removed the steel was almost as 

good as ever, 
Mr. William Hawden, of the Newport Ironworks, Middles- 
brough, proposed a vote of thanks to Mr, Stead, and Mr. Jeremiah 
, in seconding, said that the amount of light thrown upon 


It seemed to be only a few 


was at a meeting which was poorly attended, for no one recognised 
the importance of the new science, A large amount of informa- 
tion had been accumulated recently, the full effects of which were 


apply the materials of nature to useful purposes than to go in for 
original research. They ought, therefore, to value the labours of 
Mr. Stead, which promised to be valuable. One thing had 


to supersede iron for structural purposes, it was known that 
wrought iron was not a homogeneous material, but it was expected 
that steel was so, and that its wonderfal physical qualities were 
due to that. The microscope had now shown that this was not so. 

Mr. Stead, in acknowledging, said he dissented from Mr. Head’s 
remark that engineers had no time for original research of this 
kind, It was their duty to take up such investigations, so as to 
know exactly what they were using in their manufactures. He 
had delivered his address with a view of inducing others to take 
up this important work. Laboratories in connection with metal- 
lurgical establishments cught all to be furnished with the neces- 


Dr. Sorby, of Sheffield, was the first in this country to commence 
the study of the microscopic study of iron and steel, but until 
within the last few years very little attention had been devoted to 


micrography. 








it. Dr. Sorby’s method of polishing and preparing specimens of 
iron and steel was then described, and it was stated that it was a | 


simple one, but it took at least half an hour to get the surface | 
pen 2 ge ae | completed the specifications for the manufacture of armour plate 


t+had 





prepared. Mr, Osmond’s was a good 


The sp was 
first rubbed down with a rough file, then with a fine file, after | 
which it was polished on emery paper placed upon a piece of glass 
graduated fineness being used—and lastly it was 
finished on English gold rouge, which was spread on a _— 
}ome- 
times a lapidary’s wheel was used for rouge polishing. Professor 
Arnold’s method, which required thirty-five minutes, was next 
It took considerably 
more time to prepare specimens under these methods than could 
be given in ordinary laboratories, and he (Mr. Stead) had there- 
He described a 
machine which did not cost more than 20s., and which did the | 
work thoroughly in ten minutes. The machine was now being 


—four papers of 


of parchment stretched over a small piece of oak. 
described, as was that of Professor Martens, 
fore set himself to devise a quicker method. 


made by Messrs. T. Carling and Sons, machinists, Middlesbrough. 


Mr. Stead described the arrangement of the microscope for | 


taking microphotos, and spoke highly of Beck’s high-power direct 
illuminator. 


cementite Fe, C, perlite or sorbyite, &c., and exhibited lantern 
microphotos of various qualities of Cargo Flest pig iron, of spiegel- 
eisen, of basic and other stee!, magnified to various powers up to 
600 diameters, He dwelt at length upon the micro-chemical 
changes which occur in the manufacture of malleable cast iron, 


and showed the effects of annealing. Mr, Stead stated that his | 
sections of steel after being etched with nitric acid presented a | 


peculiar pearly appearance, and steels with about 1 per cent. of 
carbon almost looked like real pearls, After being treated with 


| machining and shaping the plate in such a manner as to secure the 


He next treated of iron or ferrite, compounds of | 


iron and carbon graphite or temper carbon, cement carbon, or 1 c a | I 
| tested without bolting and backing, but rigidly supported. Piates 


ARMOUR PLATES FOR THE UNITED States Navy. — Captain 
William Sampson, chief of the Naval Ordnance Bureau, has 


for the two proposed battleships. The specifications state that 
bids are invited for supplying ‘‘about 7000 tons of nickel steel 
armour, which, in whole or in part, at the discretion of the 
Dapartment, will be required to be faco hardened.” The proposals 
will be received at the Dapartment and opened the latter part of 
November. Ina number of instances the specifications soon to be 
issued differ from those heretofore sent out by the Department for 
armour plates. This is especially true of the treatment the 
plates are to receive. No mention of the Harvey process is 
made, but the specifications provide that those plates designated 
to be face hardened are to be super-carbonised previous to finish 
forging, after which they are to be reduced to their final thickness 
by forging or rolling at as low a heat as practicable, Finally, after 


closest approximation to the desired shape, itis tobe hardened, [he 
ballistic requirements of plates representing groups of armour, as 
have been foreshadowed in the Journal, will be unusually severe, 
Plates up to and including those tested by the 6in. gun will be 


tested by guns above 6in, in calibre will be bolted to a backing of 
not more than 12in. of oak and two Zin. ship plates. For plates 
tapering in thickness one of the proposed points of impact may be on 
the thinner part. When the width of a plate of even thickness is 
less than 7 calibres of the attacking gun, cracks which extend 
across the narrow width of the plate shall be waved. The guns to 
be used for acceptance tests are to be of these calibres :—For plates 
of less than 4in, in thickness, 4in. guns ; less than 54in. thick, 5in, 


acids the samples soon rusted, but the acids enabled them to | gun; less than 8in, thick, 6in. gun; less than 1lin. thick, 8in. gun; 
ascertain the structure of the iron. In proportion as carbon was | lees than 14}in. thick, 10in. gun; lees than 16in. thick, 12in. gun ; 
increased in steel, certain black areas were found over the surface | less than 18in., 13in. gun. The shells to be employed are those 
of the sample, and in a section containing °08 per cent, of carbon | now in service, and the velocities are practically the same as those 
it formed in small masses not as free carbon, but asa pearly con- | now employed. Of course, for the ballistic trial of 15in. plates a 





stituent, which consisted of alternate layers of cementite and 
ferrite. Annealing, it was found, increased the size of the crystals 
of the steel, and this increased the toughness of the steel. Sulphur 
in steel could be detected by the microscope, but up to the present 


gun of 12in. calibre is to be used. There will be 17in. plates on 
the turrets of the proposed battleships, and these will be fired at 
with the 13in. gun. Penalties for delays in deliveries are imposed, 
and provision is made for such delays in case shipbuilders should 
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ON A NEW FORM OF LIGHTHOUSE REFRACTOR, 
By Joun A, Purves, B, S32, 


At the present time, when the necessity for more lighthouses 
and more powerful lighthouse apparatus is being brought forcibj 
home to us day by day, anything which effects an improvement 
upon the existing forms of optical apparatus should be regarded 
not merely as the endeavour of a theori+t after more scientifig 
nicety in construction or calculation, but as a practical attainment 
which has for its ultimate aim the more perfect lighting of our 
dangerous coast, crowded rivers, and estuaries, 

Among such modern improvements may be mentioned the 
byper-radiant eapparatue—making foll use of the largest ¢'z3 of 
burners—the spherical refractor with its great increase of power 
near the focal p'ane, and the equiangular or bi-convex prirms 
now employed in the most recent of the northern lighthonea 
apparatus, as well as in those for New Zealand. The improvements 
ahove mentioned are all due to the genius and inventive ckil) of 
the Messrs, Stevenson. The different members of (his family hayg 
done more to advance the science of lighthouse optics, and the 
improvement of lighthouse apparatus generally, than any one else 
since the days of Augustin Fresnel. Mention thould at the came 
time be made of the biform, tritorm, and quadriform arrange. 
ments of Mr. Wigham, the lizhtning lights of the French Light. 
house Board, the use of the electric light, and the great increase 
in initial power gained by the employment of the Doty anq 
Douglass paraffin burners, 

The object of the following paper is to describe a new form cf 
refractor, designed by the writer, which is at once both more 
powerfal and of smaller compass and lees weight than the 
apparatus now in general use. 

he essential and novel feature of this apparatus consists in tha 
inversion of the facets of the lens elements, so that instead ¢f 
these projecting outwards they are made to project inwards, thus 
leaving the outside face quite smooth. This arrangement with 
any other form of prism but the equiangular, the invention of 
Mr. Charles A. Stevenson, would entail a loss at each arris, which 
above 15 deg. from the focal plane would be very considorable, 
With the equiangular form of prism this loss is inappreciable up 
to 15 deg., and, as will be shown, is far more than compersated 
for by the great gain produced in the increase of focal length, 
even when the inverse refractor is carried to a total height above 
and below the focal plane of 30deg., thus subtending a total 
vertical angle of 60deg. The new form of refractor, being 
approximately epberical, possesres all the advar toges of the truly 
spherical refractor, while at the same time it has none of its 


ce 
—~ 
\3, 


& ~ 
ly 
d | 


Q 


Ficl 


\ 
\ 


/ 

Pg 
we 
é, 


disadvantages arising from abnormal divergencies above 20 deg., 
since the use of the equiangular prism prodnces the minimum 
amount of divergence ible over the whole refractor. 

By using this form of refractor the same power of light can be 
obtained from a smaller apparatus, thus solading the actual cost, 
enabling smaller lanterns to be used, and reducing the weight of 
the revolving apparatus, a great consideration when quick flashing 
lights are so much employed. 

The inverse lens has also the merit of utilising to the fullest 
advantage the best part of the light, namely, that immediately 
above and below the focal plane. Being practically epherical in 
form on the outside, the external gun-metal setting can be of 
the simplest ; while internal ones might almot be dispensed with, 
as it is impossible for the rings of this apparatus to fall inwards 
This simplification of settings not only does away with loss of 
light, but reduces the weight of the apparatus, Having brictly 
noted the points where the new and old forms of refractors differ, it 
now remains to be shown what the actval gain in power is of the 
new inverse lens, The plan adopted is that of a comparison of 











M, 


two hyper-radiant apparatus—refractors only, the one which is 
compared with the new lens being of the most approved type, 
namely, with spherical centre and equiangular concentric rings of 
prisms completing the refractor. 

In comparing the new form of refractor B D E with the old com- 
posite form such as A C E, in which A C is of spherical section, the 
rest of the refractor C E being composed of equiangular prisms, 
it is necessary to take note of the following points :—(1) Both 
lenses subtend the same vertical angle—in Fig. 1, equal to 60 deg. 
(2) In the case of the new lens B D E, where the facets are turned 
inwards, we have a loss of light at each arrie. This loss is most 
easily computed when we consider the area of the illuminated 
portion of a er of radius F H, subtended by the cone whose 
angle is G F G, as compared with the same surface of sphere minus 
the zones of partial darkness produced by the loss at the arrises. 





they had not been able to detect silica, though it was expected | be behindhand.— United States Army and Navy Journal, 


To explain the loss at the arrises suffered in the new refractor 
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pp be the inverted equiangular prisms ; F the focus of the 
apparatus. Now the focal ray F C after striking the glass at C 
foliows the course C E, and then emerges finally in the horizontal 
direction EH, Now the next ray from the focus which will be 
traly parallelised is F D, which falliog upon G, the top point of 
the prism below A BC Dis dealt with by it, so as to emerge in the 
horizontal direction. It is now seen that the angle C FD repre- 
sents so much loss, as any light within it is not truly parallelised. 
Bat by bringing the face B C of the prism to D this loss is reduced, 
for a ray falling upon such a point as P is refracted to (, reflocted 
from Q to R, and finally refracted again from KR in « direction 
approaching the horizontal, We have, however, considered the 
Joss sustained as being total, and have calcalated it as follows :— 
Tae portion of sphere whose radius is F H, and whose angle cf 
cone in the apparatus considered is 60 deg., will be reduced in the 
case of the new lens by zones of darkness upon it represented by 
LMLM. Toe areas of all these z>nes have been summed in the 
following calculation, and the result deducted from the total area 
of the sphere cut by the cone whose angle is G F G. 

(3) This loss at the arrises is only appreciable when the angle 
y exceeds 15 deg. In the case of the lens in Fig. 1 it has 
peen neglected in the portion B D, not only bacause it is kere 
very small, but also from the fact that B D, beiag of equiangular 
section, is superior as compared with A C, which is of spherical 
section to a degree which exceeds any small loss which it may 
sustain at the two arrises P and Q, 

(4) The power of the spherical section A C, as compared with 
the nearly spherical but truly equiangular portion BD, is taken 
as being directly proportional to the squares of the respective focal 
lengtbs of these sections, namely, F A? and F B*. This, as will be 
seep, is actually in favour of the spherical section A B, as the 
equiangular curve DB really cuts the focal line in a point more 
distant from F than if it were truly spherical. 

Taking now the numerical example, in which the apparatus 
ACE has a focal length of 1330 mm., and where both refractors 
reach a point E, subtendivg a total vertical angle of 60deg., we 
geo that if the portion of the sphere G H G, whose radius F H is 
taken as equal to 1465 mm., the total area subtended by the right 
cone, whose angle is €0deg., amecunts to 1,622,900 square mm., 
while the reduced area due to the loss at the arrises amounts to 
1,494,000 square mm. S> that if the apparatus under considera- 
tion were identical in other respects, we should have— 


Power of old section AC E _ 1,622,900 _ 1°08 
Power of new secton BDE 1,494,000 1 


or, stated otherwise, the new section B D E in this respect is 8 per 
cent, less powerful, 

In order to compare the powers of the portions C E and D E, 
it is necessary to consider each ring of prisme ceparately. The 
top prism A 1s, of course, the same for both rections, except for 
the loss of light at the lower arris, This loss bas, however, been 
taken into account, 

Comparing / and b, we see that the powers of these rings of 
prisms are as the £. 2ares of the distances I’ /) and F /,, the external 
divergencies varying as the equares of the focal lengths, the 
prisms being both cf the same equiangular tection and otherwise 
similar, Sv also with the powers of the rings ¢¢c,, dd), ¢¢,, f/;, 
gg, andhh, The following is a tabulated calculation of the 
relative powers of each pair of rings :— 





Power 0 zh 5342 be G P 28 j 

Power of ring 6 1 ne es 2,353,100 = 1:04 or ring b is 4 by 
Power ot ring 6; 14982 2,244, 000 1 

‘ower of e 15402 _ 2,371,6 ‘ ; : 
Power of ring = 2,371,600 _ 1°10 |, ripgcis 10 g i 
Power of ring c, 409° ¥%,158,000 1 | 
ower of ring d 5442 2.8 “145 i ve 
Power of ring he = 2,884,000 , 1°143 orring d ia 14°3 pA d 
rower of ring d; 14442 2,085,000 1 = 

ower of ri 5552 2 } *207 P - Po 4 
Power of ringe _ 15 o” = 2,418,000 _ 1 207 or ring ¢ is 20°7 B44 
Power of rivg ¢; 14152 2,002,209 1 z 
Power of ring f _ 1560? __ 2,433, 6 0 2 eee ring fis 25°2 % 2 Q 
Power of ring Jj 13902 1,936,100 1 >} 
Power of ring g _ 1870? _ 2,464,900 _1°8%3 4 sing y is 38-3 ey hos 
Power of ring g; 13602 1,849,609 1 
Power of ring h 15782 _ 2,490,190 1°38 4 P 
= = : or ring h is 38 hy 








Power of ring A, 13442 1,806,400 11 

Taking the average of the above percentages over the distance 
DE, we find that D E is 20°8 per cent. more powerful than C E, 

There now only remain the central portions, these which are 
subtended by the cone whose angle is 30 deg. ‘These can be com- 
pared with sufficient accuracy if we consider B D to be a portion of 
& spherical arc concentric with A C, when their respective powers 
are as F A? to F B, 

Hence, with the 1330 mm. lens we get :— 

Power of part B D _ 1530? _ 2,340,900 _ 1-32 


Power of part AC 1330? 1,768,900 =~ 1 
or that portion of the new lens which subtends the central 30 deg. 
is 32 per cent. more powerful than that portion of the old lens sub- 
tending the same angle, 

Now, the area of the zone K G subtending the angle 0, is to the 
area of the portion of sphere whose radius is F H and whose angle 
of cone is K F K,as2‘9istol. Bat the average gain over the 
area of zone K G is only 20°8 per cent., as compared with 32 per 
cent, over the area of sphere K H K ; hence, the average gain of 
the whole new lens over the whole old lens is 23°4 per cent. The 
loss at the arrises, amounting to 8 per cent., has now to be 
deducted, leaving a total of 15°4 per cent, gain in power for the 
new inverse refractor over this most approved of modern 
refractors, 

Tae above result is rather an approximation than a mathe- 
matically accurate and detailed calculation, but any slight error 


which it may contain will tell against the new lens rather than in 
its favour, 








CALENDAR FOR 1896, —We have received a copy of the handsome 
block calendar published every year by Mr, Henry Simon, milling 
engineer, Manchester. The block is in the centre of a very strong 
white card, back printed in deeply impressed gold letters, and it is 
Gin, by 4in., the day figure being 2}in. high, and therefore easily 
seen at a distance. Each day slip is accompanied by judiciously 
sslected proverb, saying, or other “sifting of the wit and wisdom 
of bygone days,” for the continued supply of which Mr. Simon 
invites the assistance of such of his friends as have literary tastes. 


TRADE AND BusINEsS ANNOUNCEMENTS.—Messrs, H. Coltman 
and Sons, Loughborough, have secured the services of Mr. J. 
Mather—cf the late firm of Mather and Kitchen, Darby—as repre- 
centative.—The business of Messra, Baird, Thompson, and Co., 
of London and Glasgow, has been acquired by a company with 
limited liability. — Messrs, Beechings send specimens of their 

Metropolitan ” Christmas cards with sketches of well-known 
public buildings and street scenes in London ; and of their Christ- 
mas post cards, 


Nava Encryger AProintMENtTs —The following appointments 
= been made at the Admiralty :—Fieet engineers: William H. 

avis, to the Banbow, John E, Chase, to the Royal Sovereign, and 
Henry J. Lock, to the Melampus, to date Dacember 17th. Staff 
pre grad Cornelius H, Steward, to the Wildfire, additional, for 
5 Sans Pareil, to date Dacember 17th. Chief engineer: Albert 
= Blake, to the Pallas, to date J anuary lst, Assistant engineers: 
pg L, Sagar, to the Pallas, and Herbert W. L, Cocks, to the 
Ein to date January let. Probationary assistant engineer: 

ward P, Soper, to the Pallas, to date January Ist, 


refer to Fig. 2. In this figure, let ABC DE be one of 


LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE—COURT OF APPEAL, 
December 13th, 1895, 


(Before the MASTER OF THE ROLLS, LorD HERSCHELL and LoRD 
Justice Kay ) 

NORTH METROPOLITAN TRAMWAYS COMPANY v. 
COUNTY COUNCIL, 

THIS was an appeal from the decision of Mr. Justice Romer. A 
report cf the jadgment of Mr, Jastice R»mer appeared in the 
Times Law Reports, vol. xi, p. 419, Tha question was whether 
the London County Council cou'd, under Ssction 43 of the Tram- 
ways Act, 1870, compulsorily purchase a portion of the company’s 
tramways without taking the whole of them. Section 43 is to 
the ¢ffcct that the local authority may, within six months <f a 
period of twenty-one years after the promoters of an undertak- 
ing were empowered to construct any tramway, give notice 
requiring such promoters to sell the undertaking, or so much of 
the same as is within the district controlled by the local authority. 
The tramways of the North Metropolitan Tramways Company 
were authorised by three private Acts, passed respectively in 
1869, 1870, and 1871, The London County Council gave notice 
requiring the company to sell only so much as was authorised by 
the Act of 1871, Tae company claimed that the Council, if they 
purchased any, were bound to purchase the whole of the com- 
pany’s undertaking within the County of London, and prayed in 
aid the definition cf ‘‘undertaking” contained in their Act of 
1871, which incorporated the provisions of the Tramways Ac’, and 
defined the word ‘‘ undertaking” to mean “‘ the undertsking of 
the company as authorised by the Acts of 1869, 1870, and that 
Act.” Mr. Justice Romer gave judgment for tke Council. 

Mr. Cripps, Q C., Mr, A. Carrington, and Mr, F, C. Richardson 
appeared for the appellants; and Sir Eiward Clarke, Q.C., Mr. 
Fietcher Moulton, QC., and Mr. G. M, Freeman for the 
respondents, 

The Master of the ROLLS, in dismissing the appeal, said that 
there were, in his opinion, two reasons why the appeal ought to 
fail, The first was the rule cf construction that a private Act 
could not alter a previously-enacted public Act except by express 
words, Mr, Cripps could not show any words of that kind in the 
private Act of 1871. Again, the word ‘‘ undertaking” in Section 
43 of the Tramways Act, as incorporated in the private Act of 1871, 
was to have the same meaning as in the incorporated Act, ‘‘ unless 
there was romething in the subject or context repugnant to such 
construction,” There was no repugnancy, for the definition of 
‘‘andertaking” contended for by the company would make 
nonsense of Section 43, 

Lord HERSCHELL said that Section 22 of the Tramways Act pre- 
vided that Saction 43 ehould apply to every tramway subsequently 
autherissd by Parliament, “save so far as it shall be expressly 
varied or excepted” by the provisioral order or Act authorising 
thesame. Therefore S -ction 43, with the meaning attached tothe 
words used in it, applied to the Ast of 1871, Mr. Cripps said that 
because section 43 was incorporated by the Act of 1871, the inter- 
pretatioa clause in that Ac; referred to Saction 43 as applied to 
that Act. He relied on that as an express variation of the Tram- 
ways Act. Bat the interpratation clause alluded to commenced 
by laying down that the words of the Tramways Act were to have 
their old meaning unless there was something in the context re- 
pugnant to such construction. Therefore, unless there was some- 
thing that was repugnant, a new meaning could not be put on the 
words, There was nothing in this case to prevent the fall opera- 
tion of the word used in the Tramwasys Act, because ‘‘ under- 
taking” was only defined in the private Act for the purposes of 
that Act. If the word ‘‘ undertaking” in Section 43 were inter- 
preted by the definition in Ssction 3 of the private Act it would be 
nonsense, 

— Justice Kay delivered judgment to the same effect.— 
mes. 


THE LONDON 








THE INSTITUTION OF CIVIL ENGINEERS. 





THE DESIGN AND TESTING OF CENTRIFUGAL FANS, 

At the ordinary meeting on Tuesday, Dacember 17th, 1895, 
Sir Benjamin Baker, K.C.M.G., the President, in the chair, the 
paper read was on ‘‘The Daosign and Testing of Centrifugal 
Fans,” by Mr. H. Heenan, M. Inst. C.E,, and Mr, W. Gilbert, 
Wh. Sc., Assoc, M, Inst. C.E, 

The object of the experiments recorded in this paper was to deter- 
mine the best form of fan blade and fancase, and the most economical 
diameterand speed of afan, to produce any required volume of air at 
agiven pressure. After referring to some of the practical difficulties 
involved, an outline was given of the manner in which the perform- 
ance of a fan should be tested, a blast fan 28in. in diameter being 
selected for illustration. A distinction was made between the 
velocity and pressure gauges for various deliveries, and the method 
of drawing the characteristic curve was explained. The effect of 
variation in the shape of the blades was next studied, those chosen 
having tip angles of 35 deg., 60 deg., and 90 deg. respectively, the 
fan centre being 17in. in diameter. It was shown that the blade 
having the radial tip gave the best result. 

The experimental apparatus used for testing the smaller classes 
of fans was then described. Each fan delivered air through a 
circular iron tube into a boiler fine 2ft. 6in. in diameter and 18ft. 
long. Circular orifices of various sizes were fitted in the fiue to 
form graduated resistances, and the air-velocity was estimated by 
an anemometer at the open end of the flue. A transmission dyna- 
mometer measured the power absorbed by the fan. It was remarked 
that considerable differences in the velocity of the air might exist at 
the same cross-section of the delivery tube of the fan, in proof of which 
drawings were exhibited of the curves determined by experiment 
and of those obtained from some of the fans tested. 

The Heenan mine ventilating fan, tested at Parkend Collieries, 
had a fan-centre 7ft. in diameter and 2ft. wide. This fan was 
designed to pass 20,000 cubic feet of air per minute at 3hin. of 
water-gange, and the result was found to agree well with the rules 
developed by the authors. A variable resistance was provided by 
closing the mouth of the air-drift to a greater or less extent. The 
horse-power given to the fan was obtained by indicating the 
engine, Characteristic curves for tip-speeds of 5000ft., 6000ft., 
8000ft., and 9000ft. per minute were given. The maximum 
efficiency was 70 '3 percent. 

The comparative cutput of fans of the same type, but differing 
in s'z2, showed that, if they were run at the same tip speed and 
produced the same water gauge, the air discharge would be pro- 
portional to the centre section of the fan, that was, to the diameter 
multiplied by the width. This being so, if the air discharged from 
any fan and the corresponding brake horse-power were divided by 
the area of the centre section, the characteristic curves plotted 
from these data, with the oberved water gauge, would be the same 
for all sizes of fans of the sasme type. It wasshown how the dimen- 
sions of a fan could be determined from these curves, so that the 
most economical result might be obtained ; and an apparatus was 
described by means of which the accuracy of the water gauge tips, 
used for the measurement of air pressure and velocity, was tested. 
To test the facing gauges the following method was adopted :— 
The tip was moved at a known velocity through air at rest, by 
causing it to describe a circle of 20ft. circumference, and pro- 
vision was made whereby a water-gauge recorded the air- 
mee ygoi set up. The pressure in feet of air due toa velocity in 
eet per second was obtained by dividing the square of that 
velocity by 64°4; and it was found that a facing-tip, whether 
conical, parallel, or bell-mouthed, when used in connection 
with a water gauge, would record this amount correctly. 





Three side-tips, which had been used to determine the 





ccmpression existing in a stream of air flowing through a pips by 
placing them at right angles to the direction of flow, were nex’ 
tested. The objzct was to determine how far these tips were 
affected by induction. Two of the tips consisted of pieces 
of pipe, tin. bore, and having external diameters cf ;',in. and 
4'n, respectively. It was found that, owing to indacuon, the 
pressure recorded was lees than the correct amount by a quentity 
cqual to about 45 per cent, of the gauge-reading, which would repre - 
sent thevelocity of the air-stream inquestion. The third side-tip had 
a plate 2in. in diameter screwed to the end of the pipe, the edges cf 
the plate being bevelled. The readings cf this gauge were found to 
be correct, and it was used in all experiments recorded in the paper. 
The tip-speeds cscd varied between 60ft. and 190fc. per second. 
A series of tests made to determine the efficiency of an expandicg 
chimney was then recorded, Air was passed f-om a fan through 
a delivery tube into an expanding chimney, the sides of which 
could be set at any desired angle to the centre line cf the tate. 
The efficiency for any angle was obtained by dividing the vacuum 
otserved at the throat of the chimney by the calculated vacuum 
due to the redaction of velocity cf the air as it paesed from tbe 
inlet to the outlet of the chimney. The results of the tests 
showed that the angle on each side might bs as much as 15 deg. 
without loss cf efficiency. The air speed recommended at the 
chimney outlet was 20ft. per second, and the efficiency with this 
speed varied between 0°43 for 6deg. opening and 0°42 for 15 deg. 
opening on each side, 








THAMES JRONWORKS AND SHIPBUILDING Company. — In the 
article on these works which appeared in our last issue, the follow- 
ing misprints and omissions occur:—Oa first page, third column, 
last line but one, for ‘‘ Fig. 1” read ‘‘ Fig. 6;” on page 573, second 
column, 26th line, for “removed” read ‘‘renewed;” on page 576, 
first column, 6th line, for ‘‘on the 400ft. slip” read ‘‘on the eastern 
400ft. slip,” and in the same column, 8th line from bottom, for 
‘6ft. Gin.” read “26ft. Gin.” Oa page 577, in the 11th line of last 

ragraph, ‘‘ recussitated” should be ‘‘resuscitated.” We omitted 
to mention before closing the article that the Thames Ironworks 
cover thirty acres of land, twenty-seven of which are in Essex and 
three in Middlesex, and that the whole of the very admirabl» 
photographs from which our illustrations were made were eus p'ied 
by the Thames Ironworks Company, whose courteous and energetic 
secretary, Mr. Worsfold, specially interested himself in seeing that 
our requirements in this direction were amply eatisfied. 


THE INSTITUTION OF CIVIL ENGINEERS—NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—Tae second general meeting of this 
institution was held in the Darbam College of Science, Newcastle, 
on Wednesday, 11th inst., Mr. J. R. Baterden, Assoc. M. Inst.C E , 
in the chair, when Mr. G. H. Sheffield, Assoc. M. Iast. C.E., read 
a paper on ‘‘ Some Dotails of Iron Foundry Work.” The pepsr 
began with a description of the brands of pig iron suitable for 
foundry purposes, with their properties and compositions, full 
chemical analyses beirg given. The mechanical and other tests 
to which foundry iron should be subjected were next discussed, 
and the effect of the varying melting points of the metals forming 
a mixture, together with the relation that should exist between the 
temperature at which the metal is poured and the dimensions of 
the objects to be cast were noticed. The reverberatory furnace for 
melting scrap metal and mixing was then described, and the 
advantages of dry sand moulding, for which the author claimed 
greater accuracy of the finished casting, economy of floor space 
and labour and lighter tackle, combined with less risk of producing 
‘* wasters.” 


R0YAL METEOROLOGICAL SocreTy.—The monthly meeting of 
this Society was held on Wednesday evening, the 18th instant, at 
the Institution of Civil Eagineers, Great George-street, West- 
minster—Mr. R. Inwards, F.R.A S., president, in the chair. Mr. 
R. H, Scott, F.RS., read a paper ‘On Some of the Differences 
Batween Fogs, as Related to the Weather Systems which accom- 
pany them.” In this it was shown that there are at least two 
distinct classes of phenomena described under the generic name 
of ‘‘fog.” In the case of anticyclonic fogs, no rainfall takes place, 
the temperature is low in the morning and there is a considerable 
rise of temperature during the day ; while in the case of cyclonic 
fogs, rainfall does take place, and the temperature is high in the 
morning, frequently approaching, or even equalling, the maximum 
for the day. Mr. Scott also investigated the cases of several well- 
marked fogs in London, and found that there was no direct relation 
traceable between the temperature accompanying them and the 
death-rate. Major H. E, Rawson described the results of his 
analysis of the Greenwich barometrical observations from 1879 to 
1890, with special reference to the declination of the sun and moon. 
A paper by Mr. S. C. Knott was read giving the results of his 
meteorological observations taken at Mojanda, Mad: . Mr. 
Scott also exhibited some specimens of the illustrations in the 
‘*Tnternational Cloud Atlas,” which is now being prepared for 
publication. 


THE INSTITUTION OF JUNIOR ENGINEERS,—At last Friday’s 
meeting of this Institution, held at the Westminster Palace Hotel, 
Mr. H. B. Vorley in the chair, the paper read was on “‘ Urban 
Roads and Footways; with Notes on Gas, Water, and Electric 
Mains, &c., in connection therewith,” by Mr. J. Julian, of the 
Borough Engineer’s Office, Cambridge. After a few preliminary 
remarks as te the original laying-out of roads, the author con- 
sidered their formation as executed principally by local authorities 
before taking them over. In macadamised roads it was more 
economical to strengthen the foundation than to use a thick layer 
of other material between the foundation and surface. The 
materials employed for foundation, and, to a somewhat lesser 
degree, for surface, were shown to be governed by local circum- 
stances, Examples of cost in three localities amounted to prac- 
tically the same per yard, superficial—4s, 3d.; but the problem in 
most places was, perhaps, to produce a road as good as possible 
for a fixed figure, the various items varying considerably. Details 
were also given of the total cost per yard, superficial, of pavings 
on concrete foundations, viz. :—Granite, lls. 9d.; bard wood, 15a. ; 
and asphalte, lls, The limiting gradients in ordinary cases 
were :—Asphalte, 1 in 60 ; wood, 1 in 25; macadam, 1 in 20; and 
granite, 1 in 15; but there were instances of macadam roads as 
steep as 1in 6, Channelling, kerbing, and paths were then dealt with, 
and the common road work section of the paper concluded with some 
figures as to the covering capacity of stone and quantities of 
granite to the ton. Pr ding then to der the laying of 
tramways, it was shown how great was the proportion which the 
road work bore to the other expenses of tramway track construc- 
tion. A brief description followed of the overhead and conduit 
electric and the acdainal cable systems ; and the underground 
works of a road were then reviewed. Various modes of laying 
electric mains were described, and particulars were given as to cost 
and of methods for determining the siz of conductor and other 
data. Water and gas mains were then noticed, and with referenco 
to them the author presented several formu!ze for obtaining first 
approximations, Details of joints were illustrated, while an esti- 
mate for laying a pipe main showed ihe importance of taking into 
account the cost of restoring the road surface, Attention was 
next directed to hydraulic, pneumatic, and steam power mains, and 
after some remarks on pipe laying generally, and reference to last 
winter’s frost experience, the question of sewers was considered. 
Figures of cost illustrated how widely these varied in practice ; a 
12in, pipe sewer 9ft. deep was, according to one estimate, 3s. 7d. 
per foot run, whilst another amounted to 5s. 3d.,no new surface 
material being used in either case. Inthe discussion which ensued 
Messrs. R. W. Newman, E. A. Berry, C. Mittelhausen, 8, Bould- 
ing, F, Fisher, W. R. Bsckton, W. Cooke, and the Chairman took 
part, 
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A NEW COAL WASHER. 





Ir the theory as to coal washing is not always realised in 
practice, the reason must be attributed to the facts not being 
correctly observed, and in many cases to the theory not being 
thoroughly understood. If, indeed, it is easy to determine 
exactly beforehand the laws which regulate the fall ot 
bodies in water, it must be borne in mind that such laws are 
only applicable to bodies of regular geometrical form, sus- 
pended in a liquid and moving freely, without in any way 
being influenced by what surrounds them. Such would be 
the case with spherical pieces of coal freely suspended in 
water; but it is by no means the same with coal to be 
washed in pieces of all forms and sizes, which do not behave 
like isolated bodies uninfluenced by their neighbours. Hence 
arises the difficulty of predetermining with certainty the 
manner in which coal and shale will behave in a washing 
apparatus ; and in this case, as in many others, experience 
can alone afford a guide. 

It would appear to be proved that the washing of small coal 
may be well effected by strokes of slight amplitude ; and in all 


felspar washers short piston strokes in rapid succession, so as | 


to constitute veritable vibrations, have been adopted. The 
Francou washer, however—shown by the accompanying 
illustrations—with free fall, has been designed on a different 
principle. In that apparatus the 
strokes are of great amplitude, 
being from 60mm. to 80 mm., or 
a mean of about 3in., even for 
washing dust. 

There is formed on the washing 
table a layer of shale, consisting 
of the largest pieces found with 
the coal to be washed — these 
pieces of shale taking the place of 
felspar in vibration washers; and 
the finer particles of shale, which 
increase the ash content of coke, 
pass across this layer and through 
the perforated table, falling into a 
receptacle at the bottom of the 
washer, whence they are with- 
drawn by a continuous current of 
water. For dust up to 5 mm. 
= ;in., the amplitude of the 
pulsation is not less than 60 mm. 
= 28in., while it may be as much 
as 100 mm. = 4in. in the case of 
‘*sparrow-heads.” It would ap- 
pear at first sight that this con- 
siderable impulsion of the water 
must interfere with the work of 
separation ; but the action is sus- 
tained and not spasmodic, and, 
as it is self-regulating according 
to the state of the washing-bed, 
does not, it is said, effect any dis- 
turbance. The body of matters 
held in suspension by the ascend- 
ing current, prolonged but moder- 
ate, has every facility for being 
separated; and, as the washing- 
bed is thicker, the two extremes, 
pure coal and pure shale, are, it is 
stated, kept farther apart, and 
therefore more easily separated. 
As regards the clean condition 
of the coals, this thickness of the 
washing layer is regarded as having 
its advantages. Inasmuch as the 
coal has to travel farther in its 
upward course, the densest pieces 
have greater difficulty in reaching 
the outlet of the washed coals, 
and their accidentally accompany- 
ing the latter becomes less fre- 
quent. 

Pistonnage by steam, and with 
free fall of the piston, differs from 
that given by mechanical means 
in the fact that the latter, effected 
by rigid parts, the speeds and 
strokes of which are predeter- 
mined, always causes the same 
impulsion of water in the same 
space of time, and at the same 
speed, whatever be the conditions 
of the washing-bed, while with 
free fall, the piston stroke, un- 
controlled, is regulated automati- 
cally according to the resistance of 
the washing-bed, no matter what 
be the cause that produces the 
variations of resistance, such as 
difference of size in the pieces, 
variations in the proportion of 
grains or dust, accidental conglo- 
meration of the mass, &c. 

If at any given moment, in a 
washer with a piston actuated 
mechanically, the washing - bed 
should become more compact, 
inasmuch as the piston has an 
invariable stroke, it will force a 
given volume of water through the wash-table, and in many 
cases this may cause a thorough disturbance in the working 
ofthe apparatus. Such will especially be the case if a portion 
of the table should become stopped up, as may happen in all 
washing apparatus, by a larger or more compact body of 
coal than usual. It is evident that, if a given volume of 
water has to pass across a given sectional area in a given 
space of time, and if this sectional area be accidentally 
reduced—by 20 per cent., for instance—the volume of water 
passing in a unit of time through a free space only eighty 
hundredth parts of the original space, would acquire a 
speed greater by 20 per cent., which is sufficient to completely 
derange the working of the best ordered apparatus. 

With steam pistonnage, on the contrary, this difficulty does 
not, itis said, occur. During the fall of the piston, the speed of 
fall is determined by the weight on the one hand, and by the 
resistance of the wash bed on the other. Now the pressure 
per unit of surface caused by the weight of the pistons and 
the column of water is always the same; and the whole 
difference will consist in the fact that, as the sectional area of 
passage diminishes, the volume of water will pass less quickly, 
the piston will fall more slowly, and there will be less work 





THE 





done, while nothing will be deranged in the working of the 
apparatus. 

The annexed engravings--reproduced from the Rev. Un. des 
Mines, which publication we have also freely laid under contri- 
bution in the present article—show an elevation and vertical 
section of the Francou washing apparatus, which, like all 
those with a piston, consists of two parts. The first of these 
is the case, which is of special form, adapted to the method 
of pistonnage, and permitting the dimensions to be so reduced 
that very little space is taken up. The case comprises two 
compartments, X and Z. The former of these, which receives 
the coal to be washed, has an inclined bottom, at the foot of 
which is an opening closed by a sliding valve. The top of 
this compartment X is provided with a screen or wash-table 
with holes of dimensions depending upon the size of coals 
required ; and behind this table isa channel inclined towards 
a bucket-chain, shown dotted, for taking off the stones, 
which make their exit, at the level of the table, by an opening 
whose sectional area is regulated by asliding door. In front 
there is a channel for taking off the washed coal. The hind 
compartment Z, much smaller than the other, communicates 
| with it by a large opening below the table. About mid-way 

in the height of the back, and in any case sufficiently low to 
| be always below the lower limit of the piston stroke, is a 
| valve T of large size, opening upwards for introducing the 
water required for the operation of washing. The upper 
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FRANCOU COAL WASHER-—END VIEW 


, portion of the compartment Z is arranged so as to receive 
frame supporting the second and more important of the two 
parts of the apparatus. 

This second part consists of:—(1) A water cylinder A, in 
which moves & piston B; and (2) a steam cylinder C, with its 
piston D. Both pistons are keyed on to the some rod I, 
that carries two strikers F F, which, through the double 
| lever G, work at each end ofits stroke, a slide valve H intro- 
| ducing steam under the piston D. The engine is single- 

acting; that is, the piston falls freely. In order to aid the 
| pistonnage, the water piston B is made in the form shown by 
| the section, the hollow space receiving weights which may 
| be regulated at will. The piston strokes are so much shorter 
| and more rapid as the strikers F F are farther —- 
| It will thus be seen that the upper rtion of the cylinder 
| acts as an air vessel for regulating the pistonnage; and the 
air entrance into and its exit from this part of the cylinder 
| are effected by an opening, regulated by a cock a few centi- 
| metres from the upper cylinder cover. This opening permits 


the entrance and exit of the air to an extent determined 
by more or less opening the cock, thus moderating an. 
| suddenness in the motion of the piston, which is worke 





directly by steam. Owing to its position, this opening ig 
closed by the piston when approaching the upper cylinder 
cover. The air whichis then contained between the cylinder 
cover and the piston cannot escape, but is compressed by the 
latter, so as to aang it from striking against the cover, no 
matter what be the speed of its ascent. Moreover, the 
cylinder me. have a second orifice constantly open. 

As regards dimensions, it is advisable for large coal 
cobbles, and sparrow-heads to give a tolerably large diameter 
to the water cylinder ; and experience has shown that, for 
sparrow-heads up to 50mm. = 2in., a water cylinder 60 om, 
= 2din. gives excellent results. For avoiding the formation 
of an air cushion below the water piston, which is unfavour. 
able to good working, a small pipe throws a continuous jet of 
water into the cylinder above the piston, so that there is 
always @ layer of water on the top of it, and no air can enter 
between the piston and the cylinder. Any air which 
may enter accidentally and collect underneath the piston 
is driven out through a small valve opening outwards, and 
allowing a little water to escape at each stroke with the air 
which may enter accidentally below the piston. 

For starting the apparatus the case must be filled with 
water, and the coal to be washed brought up by a channel on 
to the wash-table, The large valve T is then opened to an 
extent depending upon the quantity of water required; and 
the attendant, who can look after several apparatus, moves 
the striker rod of the steam cylinder by means of a handle I 
—see section—and thus works the pistons by hand for a few 
strokes, after which the motion continues automatically, 
At each rise of the pistons the water drawn in is forced out 
through the valve T, so that all sucking action under the 
wash-table is avoided. This valve communicates, by a pipe 
of the same diameter, with a reservoir, in which the water 
is maintained at a suitable level, as far as possible slightly 
above that of the water in the washing apparatus; and at 
the fall of the piston this valve closes, the coal being forced 
up above the wash-table, and becoming classed according to 
density. The washed coal escapes by the upper spout of the 
case X, whence it may be taken off by suitable means; and 
the stones issue by the opening at the level of the wash. 
table, being received by the bucket-chain which raises them. 
The fine particles of shale pass through the holes of the 
wash-table, and over the inclined bottom of the compart- 
ment X, escaping in a continuous stream through a cock on 
the sluice yalve at the foot of the latter. This continuous 
extraction has the great advantage of not disturbing the 
operation of washing, as would be the case with intermittent 
extraction by means of a sluice valve. 

During the last few years twenty-two Francou apparatus 
have been put up for washing all sizes of coal, from dust to 
sparrow-heads of 50 mm, = 2in. gauge, comprising the 
following :—The Société des Aglomerées de Houille, Courcelles, 
has three washers treating dust up to 5mm., and a fourth 
treating grains between 5mm.and 10mm. The washing of 
dust is successful in all weathers, no matter what be the state 
of the coal ; and in the same plant braisettes up to 30 mm., 
and sparrow-heads up to 50 mm.:= 2in. are washed without 
making any change. The Société de Charbonnages d’Amer- 
cceur, at Jumet, has seven apparatus at the screening floor 
and briquette factory, for washing all sizes of coal from dust 
to sparrow-heads. There are two washers for dust at the 
briquette factory of MM. de Haynin, at Marchienne; and 
the same firm has put down five washers at its Somain 
works in the North of France, for washing the coals used for 
making briquettes. The Société Charbonniére du Grand 
Bouillon, at Dour, possesses three apparatus for washing its 
coking coals; and this plant treats braisettes between 5 mm. 
and 25mm.-= lin. without any decomposition. Finally, a 
Francou washer has been put up at the Charbonnages des 
Viviers Réunis, Gilly, near Charleroi, for washing dust and 
small coal alternately. 








FLoaTING Dock FOR THE PHILIPPINES —The tenders for the 
installation of the eelf-docking floating dock at Subic, in the Philip- 
pines, which the Royal Spanish Navy had asked for, were opsned 
at Madrid on Saturday, the 16th inst. The tenders sent in were 
fairly numerous, and the differences of prices very great, As regards 
the actual sum quoted, that sent in by Messrs, Palmer, of Jarrow 
—£122,500—was the lowest ; but it is understood that this sum does 
not include the customs duty in the Philippines, which amounts to 
about £6 a ton for worked material. The next nearest is that of 
the Maquinista Terrestre y Maritima, of Barcelona, working with 
Messrs. Clark and Standfield, of London, whose tender for the 
dock, delivered free of duty at Subic, amounts to £133,270. The 
dock in question will be capable of taking in merchant vessels 
up to 475ft. long, or more, and also of dealing with ironclads up 
to a beam of 75ft., a draught of 28ft., and displacement of 12,000 
tons. It is proposed to build the dock in Spain of Spanish 
material, and, as the raw steel there costs something over £8 a 
ton, the price asked for the dock, considering its size, does not 
seem to be unreasonable, and is, of course, vastly cheaper than 
the cost of a graving dock of equal dimensions, The time required 
to complete the dock, including re-erection at Subic, will be under 
two years, 


CiviL AND MECHANICAL Encingers’ SocigTy.—The opaning 
meeting of the session was held on December 12th, at The Ship 
Restaurant, Charing Cross, under the presidency of Mr. Sydney 4 
Court, A.M.1I,C.E., who delivered his inaugural address as presi- 
dent, and took for his subject ‘' Civil Engineering.” After briefly 
reviewing the development of the science, he dilated more particu- 
larly on the necessity of those professing to be civil engineers 
being —— qualified, and strongly objected to any man who 
chose being allowed to call himself a ‘civil engineer.” He was 
of opinion that if Parliament thought it necessary that a dentist 
should have a proper qualification for pulling out or stopping a 
tooth, that it was still more necessary that an engineer, on whose 
skill and ability the lives of many depended, should have proper 
qualifications, and that those who had not should be prevented 
from advertising themselves and making use of the name of the 
profession of those who had, Mr. 4 Court was also of opinion that the 
civil engineer should have a good general and theoretical as well as 
practical education, enabling him to deal in a sound way with the 
matters that come before him, just as a properly qualified medical 
man does with the cases that he hasto deal with. He also alluded 
to the advantages of some men becoming specialists in certain 
branches of the profession, as in the medical and surgical profes- 
sions, He pointed out the advisability of employing the civil 
engineer in all large buildings, and drew a distinction between the 
manufacturing engineer and the consulting engineer, and alluded 
to the advisability of those constructing works and inhabited build- 
ings employing the consulting engineer, and not trusting to the 
cheapest contractor for supplying unchecked the large amount of 
mechanical apparatus and devices connected with drainage, water 
supply, heating, lighting, and the ventilation of all inhabited struc- 
tures. A discussion of a most interesting character ensued, and 
was taken part in by the past-president, C. I’. Walrond, A.M.I.C.E.; 
the honorary secretary, E. H. G, Brewster, A.M.I.C.E., M.I.M.E ; 
R. Booth, M.I.M.E; H. Coward, C.E,; William C, Street, 
F.R,1.B,A.; W. M. Binny ; and many others, 
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THE FRANCOU COAL WASHER 


(For description see page 626, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE annual dinner of the Institution of E'ectrical Engineers 
took place on the 13th inst., at the Freemasons’ Tavern. Mr. R. 
E, Crompton, the president, was in the chair, upwards of 250 
gentlemen being present, including the Duke of Cambridge, Lord 


| 
} 
) 


Claude Hamilton, Sir F. Abol, Mr. W. H. Preece, and Mr, Latimer | 


Clark, past presidents; Mr. J. Wolta Barry, vice-president of 


the Institution of Civil E1gineers ; Ganeral Markham, Director- | 
Ganeral of Artillery; Sir J. Crichton Browne, treasurer Royal | 


lastitution ; Profecsor D E. Haghes ; Colonel F.tzGeorge, Eynerry- 
in-Waiting to his Royal Highness the Dake of Cambridge ; Sr T. 
Blomefield, Board of Trade; Dr. A. G. Vernon Harcourt, presi- 
dent of the Chemical Society ; De. John Hopkinson ; Mr. Mott, 
chairman of the City and South London Eectric Railway ; Pro- 
fessor W. E, Ayrton; Colonel Sir John Ardagh ; Professor S. P. 
Thompson ; Captain W. de W. Abney, president of the Paysical 
Society ; Major T. Cardew, E'ectrical Adviser of the Board of 
Trade; Mr. John Ball, chairman of the Metropolitan Railway ; 
Sir Henry Mance ; and Professor G. F.urbes, 

The President, after dinner, gave the loyal toasts, and said they 
were all delighted to hear that the accident to the Prince of Wales 
was of so trivial a nature that his Royal Highness had really not 
suffered from it at all, 

Mr. W. H. Preece proposed ‘The Learned and Hagineering 
Socisties,” and in the course of his speech observed that practice 
received support from science and science gained from the advances 
made in practice. He said the weapons which scientific and 
practical men now used were observation and experiment, but the 
great distinguishing feature that the electricians had introduced 
into the world had been absolute and accurate measurements, It 
was by accurate measurement that the last and test discovery 
was producad, principally within the walls of the Royal Iastitution, 
where Lord Rayleigh had been able to detect in the atmosphere 
that which had eluded the observations of thousands of years—the 
mysterious argon, By the advance of science the horrors of war 
had been assuaged, the ome of the wounded alleviated. It 
was the absence of their methods, the absence of scientific modes, 
that had rendered religion and politi:s such a sourze of disturbance, 
of horrors, and of massacres, Szience and engineering bined 
had led to happinese and to rest, and thus it was that the members 
‘ the learned societies and of the enginecricg world were ministers 











Sir J. Crichton Browne, in responding, said that the learned 
societies of all sorts and siz2s and denominations regarded the 
electrical engineers with intense interest and curiosity, with a 
lively sens of what they had already done for human advancement 
and with keen expectancy as to what they were going to do next. 
The Royal Society, the chief parent of all the learned societies, 
was of course charged with electricity in every pore, and was in- 
deed one huge transformer. He assured them that the learned 
societies devoted to the consideration of mental and nervous 
diseases were compelled to watch them very closely, for it was 
unquestionable that they were increasing the bulk of the wear and 
tear diseases with which those societies had to deal. There could 
be no doubt that by their discoveries and their applications 
electrical engineers had made life more intense and hurried than it 
formerly was. They had augumented the strain and stress of exis- 
tence, and so had contributed to the multiplication of wear and tear 
diseases, of those heart diseases, degenerative diseases, nervous 
diseases, that now abounded so copiously arcund us ; and there could 
be no doubt that they had by the very magic and mystery of 
their achievements given a definite colour to the wanderings of 
many disordered minds. He had no hesitation in affirming that 
the tripod upon which delusional insanity now rests was made up 
of theology, hypnotism, and electricity, reprecenting respectively 
the spiritual, the biological, and the physical aspects of man’s 
nature; and not a day passed that he had not in his official 
capacity to listen to strange tales as to the iniquities of the 
telephone and the illicit employment of the electric light. Bat if 
electricity had swollen the tide of nervous diseases and tipped 
some of its breakers with foam, it had also brought compensations, 
for it had given them new and valuable means of treating disease, 
especially diseases of the spinal cord ; and it had given increased 
facilities for securing the advice of eminent London physicians in 
cases of nervous disease in any part of the country—facilities of 
which, he regretted to say, the public still only too sparingly 
availed themselves. 

Mr. J. Wolfe Barry, replying for the engineering societies, said 
the future of electric engineering was immeasarable, Civil 
engineers, whether their business was to deal with the construc- 
ticn of bridges, railways, or docks, were under the deepest obliga- 
tion to the electrical engineers, They found the use of electricity 
was more and more necessary and useful in every walk of the 
profession. He could not help thinking that there was a new de- 
parture before them in auto-motors, ia which he should hope the 


| electrical engineers would take their part—he meant locomotives 


for common road carriage. He ventured to think tbat that branch 
of applied science was quite in its infancy, and that they shouid 
see in a very short time as great an advance ia regard to that depart- 
ment of locomotion as they had seen in the last thirty or forty 
years in the wonderful development of the bicycle, which had 
given to humankind almost a new force of the greatest valus and 
convenience, He had recently been in Paris and seen the road 
locomotive conveyed through crowded streets with the greatest 
ease and under the most perfect control, Unfortunately in this 
country they were blessed or cursed by an extraordinary Act of 
Parliament, which said that in front of any mechanical carriage a 
man should go with ared fisg, 40 yards in front, in order to avoid 
any possible collision or danger. Whilst that piece of legislation 
was in existence they should see no development of auto-motors ; 
but in the last resort Parliament was the servant of the public, 
and when once the public saw that this great and useful develop- 
ment was a necessity he bad no doubt they would see this Act of 
Parliament repealed, and that Englishmen, Scotchmen, and Irish- 
men, who were by no means behind the rest of the world in mecha- 
nical power and ingenuity, would more than rival their continental 
neighbours in the application of road locomotion, 

Sir F. Abel toasted ‘ The Guests,” and 

The Dike of Cambridge, who replied, said that from the posi- 
tion he had had the honour to occupy for such a number of years 
he had had the opportunity of jadging of the advantages of science 
in relation tothe Army. He aid not suppose that any profession 
had gained more by the scientific progress of recont years than the 
Army and, he might say, the Navy. They had now these great 
services in a condition which certaialy, when he commenced his 
career, no human being would have thought it possible to attain 
in the period of a man’s life, and yet here he was-atill, not alto- 
gether worn ont perhaps, able to appreciate the enormous advantage 
of science in the vast improvement and force it had given to those two 
great professions, Forhis own part he had neverthrown any obstacle 
in the way of valuable and useful improvements which time and 
science had brought about. It had been stated at times that he 
had been a stop to improvements—that he had been so old- 
fashioned that he could not bring his mind to believe that such 
progress was potsible as he had seen going on from day to day. 
He should not have been fit for a minute to hold the position he 
had done if he had held those views. He had never held those 
views; such an imputation he altogether repudiated. Though 
he had now retired from the Army his reward was that he had 
gone from it with the affectionate feeling of the Army, and, he 
nig with the kind and generous feeling of the public at 
arge. 

The Dake of Cambridge afterwards proposed ‘‘ The lastitution 
of Etectrical Eagineers,” for which the President briefly re- 
sponded. ; 








SOCIETY OF ENGINEERS. 


THE forty-second annual dinner was given at the Holborn 
Restaurant on Wednesday, December llth. The president, Mr. 
William George Peirce, occupied the chair, and amongst a large 
company present were :—Goaneral Sir J. Donnelly, K C.B , Admiral 
Colomb, Colonel R. McGregor Stuart, C.B., Major Elmslie, R A., 
the Rav. Percy Donovan, M.A, Mr, Carruthers-Wain ; also Mr. 
Joseph Bornays, Mr. Jabez Church, Mr, Charles Gandon, and 
Me. Joseph William Wilson, jan., past presidents ; Mr, Samuel 
Herbert Cox, president elect; Mr. George Maxwell Lawford, 
vice-president ; Mr. Gsorge Burt, Mr. Percy Griffith, Mr. Charles 
Mason, and Mr, Stephen Sellon, members of Council; Mr, Perry 
Fairfax Narsey, honorary secretary and treasurer; Mr. Samuel 
Wood, honorary auditor ; and Mr, G. A. Pryce Caxson, secretary. 

After the usual toasts of ‘‘The Queen,” ‘‘The Prince and 
Princess of Wales,” and “ The Navy, Army, and Auxiliary Forces,” 
the President, in reply to the toast of the evening, viz., *‘ Success 
to the Society of Engineers,” said that the papers read at their 
ordinary meetings had been well and carefully prepared, and on 
most interesting subjects, comprising—‘‘ Parliamentary Procedure 
as affecting Lignt Railways and Tramways,” ‘‘ Portland Cement,” 
‘* Street Subways,” ‘Safety Appliances for Elevators,” ‘‘ Relative 
Value of Percolation Gauges,” ‘‘ Statistics on the Strength of 
Railway Axles,” and ‘* Ventilation and Warming,” and all the 
papers evoked good discussions, 

The summer vacation visits to engineering works had been cf 
great interest, comprising the eg and Waterloo Railway Works, 
the City of London Brewery, the Oater Harbour Extension Works, 
and the Electric Lighting Works, at Dover, and the Szhool of 
Gannery, Shoeburyness, All of these had been well attended, 
and these visits had proved most beneficial to all who took advan- 
tage of the invitation to join in them. 

‘The President then dwelt upon the value of belonging to 
scientific societies, and said that much valuable experience could be 
gained by belonging to those where opportunities were freely given 
to the members, both old and young, to take part in the dis- 
cussions on the papers read at the meetings, and he advised the 
younger members of the profession to take advantage of the 
opportunities offered by the Society both at ordinary meetings 
and at the vacation visits to engineering works, for although the 
modern technical educational establishments did a great deal, 
there was much to be learnt in actual workshop experience, and 
at visits to works in progress, 

Ocher toasts followed, and during the evening a good selection 
= vocal music was given, under the direction of Mr, James A, 

own, 








The forty-second annual general meeting of the Society was held 
on Dzcember 9th, at the rooms of the Society, 17, Victoria-street, 
Westminster, S.W. The chair was occupied by Mr. William 
George Peirce, president. The following gentlemen were duly 
elected by ballot, as the Council and officers for 1896, viz , as 
president, Mr. Samuel H. Cox ; as vice-presidents, Messrs, Charles 
C.Carpenter, G. Maxwell Lawford, and W. Worby Beaumont ; as 
ordinary members of Council, Messrs, Joseph Bernays, George 
Bart, John C. Fell, Charles Gandon, Percy Griffith, Charles Mason, 
Henry O'Connor, and Stephen S:llon ; as hon. sec. and treasurer, 
Mr. Perry Fairfax Nursey ; as hon. auditors, Mezsrs. Alfred Lass, 
F.C.A., and Samuel Wood, F.C A, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Specifications for steel rails —The advantages of high-carton rails 
are being increasingly recognised, together with the fact that the 
supposed objsctions as to brittleness may be readily eliminated, 
and the rails made both tough and hard. The following is the 
substance of a new form of specification recently issued :—The 
section must conform to the template furnished by the railway 
company, with an allowance in height of j;in. under and in. 
over ; but the fit of the fishing template shail be maintained per- 
fect. The standard length of rail shall be 30ft., at a temperature 
of 60 deg. Fah. Shorter rails will be accepted to the extent of 
10 per cent, of the entire order, and a variation in length of Hin. 
longer or shorter than the specified lengths will be allowed. ‘I'he 
rails shall be smooth on the heads: straight in all directions, both 
surface and line ; and without any twist, waves, or kinks ; par- 
ticular attention being given to having the ends without kinks cr 
drop. The hot straightening shall be carefully done, so that gag- 
ging under the cold-press will be reduced to the minimum, and to 
applied that the rails shall not be made “lumpy.” While the - 
heat is being cast two test-ingots shall be made; the first from steel 





going into the first regular ingot, the other from metal represent- 
ing the last one, These test-ingots shall be 3in, by 3in., and 
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not less than 4in. long. From these bars, at least 4in. 
square shall be drawn at one heat by hammering. Each bar when 
cold shall be bent, without breaking, to not less than a right 
angle. Should one bar from a heat fail, and the other stand the 
test, a third bar may be taken from a bloom rolled from the same 
ingot represented by the failed bar. If this stands the test, it 
shall be accepted in lieu of the failed one. If the makera choose, 
more than the two test ingots may be taken, but they must be 
from the steel of the first and last regular ingots. If this is done 
and a test-bar fail, another one may be drawn from the duplicate 
ingot and tested, and if it stands, accepted. For the drop tests a 
rail butt from each conversion shall be placed either head or base 
upwards on solid steel or iron supports, the distance apart of 
which in the clear shall be 3ft. for sections up to and including 
701b., and 4ft. for all heavier ones; and upon them shall be 
dropped a weight of 20001b., falling freely from a height of 16ft. 
for 70lb, and 20ft. for all heavier rails. Should a test fail to 
stand the drop without breaking, a second one may be made. If 
it also fails, all rails made from that heat shall be rejected ; but, 
if the second test stands, then a third one shall be made, and if 
this is successful, the rails of that conversion shall ba accepted. 
After the ingots are cast they shall be either constantly kept in 
an upright position until ready to be rolled, or else so maintained 
until the interior steel has had time to solidify. No “bled” 
ingots, or ingots from “‘ chilled” heate, shall be used in the manu- 
facture of rails. After cutting off, or allowing for the ‘‘sand” or 
top end of each ingot, at least 12in. more of seemingly solid steel 
shall be cut off that end of the bloom, a greater length 
than 12in. being preferred ; and if, after cutting such length, the 
steel does not look solid, the cutting shall continue until it does. 
The inspectors have power to rejsct rails made from insufficiently- 
sheared blooms, or from heats, the test pieces or drop tests 
of which have failed, or from badly-poured heats, or from 
“chilled ” heats, or from “ bled” ingots. The rails made from 
insafficiently cut blooms, if otherwise perfect, to be afterwards 
received as No. 1 short rails, if sufficient lengths have been 
sawed off to make an amount of steel equal to the original demand 
of 12in. The rails made from heats, the test pieces or drop tests 
of which have failed may be accepted as No. 2 rails. The rails 
from a badly-poured heat may be received as No. 2 rails; but if 
made from a “ chilled” heat or ‘‘ bled” ingot, to be absolutely 
rejected. By a badly-poured heat is meant one which, from any 
cause, has been teemed without the control of the operator. A 
‘* chilled” heat is one which, by reason of the steel chilling, has to 
be either pricked or poured over the top of the ladle. A ‘bled ” 
ingot is one from the centre of which the liquid steel has been rer- 
mitted to escape. The ical position is specified as 
follows :—Phosphcrus, not exceeding 0°085 per cent.; silicon, not 
less than 0°10 percent. Carbon as follows :—70 1b, rails not less than 
0°43 per cent., or over 0°51 per cent.; 75 lb. rails not less than 
0°45 per cent., or over 0°53 per cent.; 80 1b. rails not less than 
0°48 per cent., or over 0°56 per cent.; 90 1b. rails not lees than 
0°55 per cent., or over 0°63 per cent.; 100 Ib. rails not less than 
0°62 per cent., or over 0°70 per cent. 

Railway signalling.—Oa the Michigan Central Railroad iron 
signal posts and concrete foundations for pipe carriers, compensa- 
tors, dwarf signals, &c., are being used on t of the y 
in maintenance, Galvanised wrought iron and steel pipe is found 
to be more satisfactory than painted pipe for signal connections, 
being equally as strong and much less liable to corrosion. Two 
forms of iron signal posts are used. One is a single column of 
three pieces of 6in., 5in., and 4in. pipe, joined telescopically with 
swaged joints. Top and bottom castings are secured by Babbit 
metal, and the balance lever casting is a divided collar, clamped 
upon the —_ The other post has four Jin. pipes, connected by 
cast iron braces, and a base casting, all of which, as well as the 
connections for the semaphore blades, are secured by Babbit metal. 
The base castings rest on concrete foundations, and sre secured by 
anchor bolts, A sheet iron casing is placed round the base of the 
posts and concrete filled in between the post and casing to above 
the level of the ground, in order to prevent rusting of the post. 
The concrete foundations for bell cranks, compensators, chain 
wheels, and dwarf signals are made in the ground, being capped 
with an oak timber, 4in. thick, through which pass the anchor 
bolts which secure the frame casting of the mechanism. The 
concrete foundations for pipe carriers are made in moulds, being of 
two siz3s, llin. and 16in. wide. Thess carry one to three and 
three to six carriers respectively, and are used in pairs, &c., for 
any greater number of carriers. An oak block or cap is placed in 
the concrete, one block being used whether one or more concrete 
blocks are used. The concrete is composed of three parts of stone, 
two parts of sand, and one part of Portland cement. 

Steamer City of Lowell.—The new steamer City of Lowell is a 
twin-screw steamer running on Long Island Sound, between New 
York and New London, a distance of 120 statute miles, Careful 
tests have recently been made, and give a maximum speed of 
22°19 statute miles per hour, with natural draught, the engines 
makiog 126 rovolutions per minute. At the service speed of 20 
knots, 8 1b. of water are evaporated per pound of buckwheat coal, 
consumed at the rate of 17 lb. of coal per square foot of grate 
surface per hour, The maximum horse power developed was 
4350-horse power, with a boiler pressure of 1551b, The dimen- 
sions are as follows :— 


Length overall .. 








ce. Sp ee “ae 6m), 6m cael 
Length on waterline .. .. .. «2 oe «+ of 319ft. 11}in. 
Beam on waterline .. .. .. . o> ine oe) BE 
Draught .. 12ft. 10in. 
2445 tons 


Displacement (gross tons of 2240 1b.) .. 
Migehippection ... 2. is 0 oc se 
Wetted surface os «2 oe 30 
Midship section coefficient Sie ie. shee 
Engines, triple expansion, inverted, marine 
Number of cylinders toeachengine .. .. 
Diameters of cylinders .. .. «2 «+ «- 
i ERE HE eS 

Ratio of volumes of cylinders .. os 
Admission port area, squareinches .. 


467 equare feet 
13,855 equare feet 
O'76l 

Two 


- Three 
-. 26, 40, and 64in. 
36i 


in. 
+. 1, 2°42, and 6°25 
- 96, 140, and 821 


Exhaust port area, square inches .. .. .. .. 107, 203, and 424 
Boilers, Scotch marine ia i ae fe oe oe ee 

Boilers, diameter .. <a oe ee we Os on ee 
eet!) Ee eee lc 
Furnaces to each boiler - a oe oe ae 

Grate area per boiler .. .. .. .. . 75 equare feet 
Heating surface per boiler .. .. .. 2536 square feet 
Ratio of heating surface to grate area .. 33°8 

Number of smokestacks .. « .. « 


Cross section of smokestacks .. .. .. «. 
Height from grate to top of smokestack .. 


Two 
- ‘Tft. by 8ft. 2in 
-. 58ft. 
Screws, four-bladed, manganese bronze, revolv- 


ing in same direction .. .. .. a. wo 
Diameter over blades .. os ae se 11ft. lin. 
Diameter of hub .. a - ift. lin. 
Pitch .. % 16°63ft. 


46°86 square feet 
83°56 square feet 
lft. 4in. 

155 Ib. 


Area of blades (developed).. .. .. .. 
Area of blades (on thwartship plane) 
Immersion of top of blades .. .. . 
Boiler pressure “> 6. 
Speed, regular . 20 statute miles 
peed, maximum .. co ce cc co ce ce £2°19statute miles 
Number of passengers co 06 ce ce co co OW 
ie eh re 
Surface condenser.. cc ce ce ee cs ce 8887 gquare feet 
The battleship Indiana.—The latest addition to the heavier class 
of warships of the United States Navy is the battleship Indiana, 
which has a main battery of four 13in. guns, eight 8in. guns, and 
four 6in, guns, and a secondary battery of twenty 6-pounder and 
four 1-pounder rapid-fire guns, and four Gatlings. The 13in. guns 
are 40ft. long, and weigh sixty-three tons each. Each throws a 
shot weighing 1100 lb., and it requires 500 1b. of powder to drive 
the projectile, The ship has a load-water line of 348ft., extreme 
beam of 69ft. 3in., and a normal draught of 24ft. Daring the 
official trial trip the total run was 31 knots, and the ship covered 
one stretch of six miles at a sustained speed of 16°34 knots. Her 
average speed for four hours, covering a distance of 62 knots, was 
15°61 knots an hour, After four hours’ continuous work she 


reeled off two miles at a 17-knot speed. The following is the 
record of the run :— 


Outward. 
Time at Elapsed time 
Stake. each mark. M. 8. Speed. 
First tug 10 03 134 _ ° — 
Second tug.. 10 28 26 - 25 18} 14°78 knots 
Third tug .. 10 52 52 oo 2426 15°23 knots 
Fourth tug... 11 16 46 15-100 .. 23 54 4-10 15°54 knots 
Fifth tug .. 11 40 50 65-100 .. 24 04} 15°45 knots 
Sixth tug .. 12 05 19 65-100 24 29 15°19 knots 


Average speed on outward run, 15°24 knots, Elapsed time of outward 
run, 2 hours 2 minutes 7 seconds. Time of turn—not computed in 
estimate of speed—15 minutes 55 seconds. 


Return, 


Time at Elapsed time 
M.S. 


Stake. each mark. Speed. 
First tug 12 24 01 ~~ > 
Second tug.. 12 47 174 23 16 15°99 knots 
Third tug .. 1 10 22 23 04} 16°12 knots 
Fourth tug.. 1 33 50 23 233 15°85 knots 
Fifth tug .. 2 07 82. 23 42 15°70 knots 
Sixth tug .. 2 30 21 22 49 «- 16°34 knots 


Average speed on return run, 15°99 knots ; elapsed time of return run, 

1 hour 56 minutes 21 seconds ; average speed for entire run, 15°61 knots ; 
maximum speed over measured course of six miles, 16°34 kno’ 
The starboard engine averaged 129°7 revolutions on the outward 
run, and 131°2 on the return, a total average of 130°45, The port 
engine averaged 130°5 revolutions on the outward run, and 131°6 
on the return, a total average of 131°05 for the entire run, The 
grand average of both engines was 130°75 revolutions. Each 
engine has a maximum record of 138 revolutions, The average 
pressure of steam was 162 lb., and the maximum was 168 lb. The 
average horse-power was 9700, but under the higher steam pressure 
there was the development of 11,800-horse power, or 2800 more 
than the specifications called for. The ship had been in the water 
twenty months without being scraped, and the bottom is known to 
be exceedingly foul. It is estimated that the foul bottom retarded 
the speed at least half a knot. Immediately after ths speed trial 
was ended the helm tests were made. The steering apparatus is 
operated by steam, and it required but twenty-two seconds to 
throw the helm from hard-a-port to hard-a-starboard, the ship 
going at full speed all the time. Then, with both engines going 
ahead fall speed, the Indiana turned in a circle, the estimated 
diameter of which was only 400 yards, In making this sharp turn, 
the ship heeled at an angle of only four degrees. Although of 
11,000 tons displacement, the Indiana answered her helm with 
remarkable quickness, The vessel was bui!t at the Cramp Com- 
pany’s shipyards. 

Terra-cotta arch floor.—In one of the new public buildings of 
New York, the floors are carried by I-beams or rolled steel joists, 
24in. deep, placed 15ft. 4in. apart, with arches of hollow terra- 
cotta blocks sprurg from the lower flanges. The total rise of the 
arch is 16in. Tie rods connect the beams at intervals of 5ft. 9in., 
cutting the arches into sections of this length. For about a quarter 
of the span at each end the blocks are 8in. deep, pierced by three 
flat rectangular openings, while the centre portion of the arch is of 
biccks 6in, thick, with two openings. Concrete is filled in over 
the arches to a depth of 4in, over the tops of beams and crowns of 
arches, wooden strips being bedded in the concrete and the floor 
boards nailed to these strips. The haunch blocks of the arches 
embrace the lower flanges of the beams, so that the beams are 
entirely protected, while the floor resting on the concrete, could 
only burn locally, and a fire started on the floor could not spread. 
In one test an excentric loading of 42,000 lb, was piled on an area 
of 34 square feet, when the arch gave way, the breaking load being 
1250 Ib. per square foot on the section loaded, or 1000]b. per 

uare foot on the half arch. In another test an area of 15ft. b 
15ft. of the arch was loaded to 400 1b. per square foot by piling bric 
—not bonded—upon it, causing a deflection of fin. This load was 
left for 39 hours. The brick loading was then = up on an area 
of about 15ft. by 5ft., until a loading of 1200lb. per square foot 
was reached, when the deflection was gin. The load was left on 
for 24 hours without causing additional deflection, and upon its 
removal the arch went back to within lin. of its original position, 








AUSTRALIAN NOTES. 


THE gold yield for the quarter ending September 30th in Victoria 
amounted to 183,976 0z., being an increase of 16,611 cz. over the 
corresponding quarter of last year. The various districts making 
up the total as follows:—Sandhurst, 44 265¢z ; Ballarat, 42,649 cz ; 
Bzechworth, 25,164 cz ; Maryborough, 21,651 cz.; Castlemaine, 
18,438 ¢z ; Gippsland, 23,548 cz ; and Ararat, 8261:+z 

Toe metallurgical works that ara being erected at Like 
Illawarra, New South Wales, under the management of Mr. John 
Howell, the American expert who was lately in charge of the 
Broken Hill Proprietary Mine, promises to be of immense value to 
the mining industry for the treatment of refractory ores. The 
bulk of the trade will be with the Broken Hill ores, but it is 
expected that several of the mines that have been shut down 
owipvg to the expense of treating the ores will again be brought 
into activity, as the company will buy the ore in its crude state, 
and then treat it as occasion demands either when sufficient 
quantity has been stacked or when suitable to treat along with 
other ores. Siemens Bros, have now in hand the manufacture of 
the machinery for the treatment of zinc bearing ores by the electro- 
lytic process. Mr. Howell has now gone to the West Australian 
goldfields, where he intends inspecting several claims. 

The report of the Commissioner for Railways in South Australia 
for the year ending June 30th is now just out. The gross revenue 
shows a decline of £39,552 as com d with the previous year, 
while the expenditure is reduced only by £619. The loss of £5000 
in grain freight is attributed partly to the deficient harvest, and 
partly on account of the producers withholding much of last year’s 
crop owing to the low prices ruling. An increase of £18,258 in the 
freight of minerals is evidence that the low rate for sulphide ores 
was fully justified. 

Daring the first eleven months of the year under review, the 
railways were under the management of the late Commissioners, 
The following is a comparative summary of the principal 
particulars :— 





Year 1893-4 Year 1894-5 

Total miles open .. 1,665} .. 1,722 
Average miles open .. .. «+ « ,064% .. 1,722 
Capital cost on linesopen.. .. .. £12,154,417 .. £12,520,378 
Grossearnipngs .. .. «. «+ o £999,707 .. £960,155 
Working expenres.. £569,592 £568,973 
Netrevenue .. .. oc «c o« = £430,115 £391,182 
Percentage working expenses 

revenue percent... .. «+ «- 56°98 .. 59°26 
Train miles 4. .. <2 os «se of 8,470,125 8,393,916 
Gross earnings per train mile .. 69°14d. 67°90d. 
Working expenses per train mile .. 89°39d. 40° 24d, 
Gross earpiogs mile open.. .. £601 .. £558 
Working expenses mile open .. £342 .. £331 
Locomotives, number... .. .. «« 2i7 305 
Coaching vehicles, number .. .. 351 .. 353 
Goods and live, stock vehicles, 

number .. «- «- oe 6,045 6,180 


It is the intention of the New South Wales Government to hurry 
forward with several new lines of tramways in Sydney, which are 
to be operated by electricity, and it is extremely probable that the 
existing steam tramways will be converted for electric traction as 
soon as the choice of which electric system has been decided upon. 
The tariff alterations in New South Wales, which were expected 
to be settled by October Ist, have not yet passed into law, the 
Land and Income Tax Bill, which goes along with it, being 
strenuously opposed by the Legislative Council. Unless the 
Assembly agrees to the reductions of the land tax exemptions to 





£300, and those under the income tax to £200, another deadlock 


a 
is likely to occur. A number of shipments of goods hay 

that were ordered in anticipation of the duties tee repealed _ 
have now to be stored in bond. : 

A well-known firm of railway contractors, Messrs, C, ang 
Millar, are erecting saw mills in the vicinity of the Denmark Rive 
West Australia, where they have been granted a concession frost 
the Government of 20,000 acres of thickly timbered country, Ttis 
expected there will be at least ten years’ continued cutting, and th, 
most modern machinery is to be erected. ‘ 








THE IRON, OOAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON Anp 
OTHER DISTRIOTS. 

(From our own Corresycndent. ) 

Pricgs in the iron and steel trades are fairly sustained on the;basis 

of £7 to £7 123. 64, for best bars; £6 for merchant sorts; and 

£5 10s. to £5 12s, 63, for common. Common bar prices 
affected by sharp competition from the North Staff ordshire makers 

These lat:er are accepting business at lower rates than district 

makers will accept, particularly for chain iron and similar sections 

North Staffordshire always was a severe competitor with this 

district in the common bar trade, and the close of 1895 is repeating 

former experience, Sheets, singles, are £7 ; doubles, £7 53.; and 
lattens, £8 ; which are nearly the best prices lately obtained, The 
galvanisors ara attempting to pull down the prices of black sheets 
by professing that there is a falling off in the arrival of orders 
from the export markets, The black sheet makers are, however 
very slow to believe these accounts, and point to the excellent 
manner in which the shipping returns keep up. Galvanised sheets 
are £10 103, to £10 12s, 64. at out ports for ordinary qualities. 
and £11 to £11 103. and occasionally a little more best sorts. The 

Gospel Oak Ironworks, Tipton, are to be restarted eirly next year, 

— new proprietory, and sheets both of iron and steel will be 

rolled, 

The figures respectirg the shipments of hoops, sheets, and 
plates in the black state for last month are a matter of some 
criticism. The total was 7724 tons, which realised £53,053, as 
compared with 8604 tons at this time last year, which sold for 
£75,597. Compared with two years ago the decline is still larger, 
the figares then having stood at 9324 tons of the value of £108,094; 
but it has to be remembered that up to this pes black plates 
for tinning were included under this sheet and plate head, Thus, 
after all, the returns may not really bear the full construction 
which at first sight they might carry. The same circumstance 
mast be borne in mird in respect of the year’s figures, which for 
the eleven months already ran:—1895, 95,873 tons; 1891, 
122,148 tons ; and 1893, 128 909 tons. 

Pig iron is quoted this week at for West Coast hematites 
delivered here 57a. 64. for forge, and 583, 6d. to 603. 6d. for 
foundry Nos, 1, 2, and 3. Welsh hematites are 563, for forge, the 
difference between the two districts being accounted for by the 
relative railway rates. Staffordshire all-mine pigs are 553, to 
57s. 6d. for hot air, and 953, to 1003 for cold air. Midland 
imported pigs are 423, 6d. for forge, and 1s, 6d, to 23. on for 
foundry numbers, 

It is reported that the Spanish Government have resolved to 
place in England orders for a considerable quantity of steel rails 
and other railway material for shipment to Cuba at as early a date 
as possible, The initial outlay in this connection will be about 
£50,000 sterling. But as it is the desire of the Government in 
Madrid to bring practically all the outlying country in the island 
into communication with ite capital, it is probable that at least 
another £150,000 will have to be expended, though it must not be 
supposed that the whole of this outlay is likely to be undertaken 
immediately, According to a well-informed authority who has 
just returned from Lima, there are important developments in 
Peru which should materially affect the iron and steel trades, 
Not only are nearly 2000 miles of new railway to be laid down, 
but an expenditure of something like £200,000 is early contem- 
plated upon armaments, much of which is to be spent in this 
country. 

There is some discussion locally regarding the recent placing of 
an order at one of our Eaglish steel works for 10,000 tons of rails 
by one of the railroad companies of America. It transpired that 
the order is for one of the lines in the Western States, and will, 
it is thought, be possibly followed by others, if the price of steel 
rails in America is kept up. As regards orders for the American 
railroads in the Eastern and Southern States, business is not, how- 
ever, anticipated for rail makers on this side, since in those centres 
of the country it would not to import British rails. 

Meesrs. Thomas Perry yes eg Highfields Works, Bilston, near 
Wolverhampton, are jist completing for the Wolverhampton 
Corrogated Iron Company a single hor’z »ntal condensing engine, 
for driving a 22in, diameter double sheet mill. The following are 
the details of construction :—Cylinder 30in. diameter, 60in. stroke ; 
valves, steam and exhaust, of the Cornish type, fitted with trip 
levers, arranged to trip from 4 to 4 stroke; condenser and 
double-acting air pump, placed tandem to cylinder. The fly-wheel 
is 25ft. 6in. diameter, and about 35 tons weight ; section of rim, 
2lin. by 15in.; arms and rim in halves, The engine is intended to 
run at forty revolutions per minute. The same firm are very busy 
in their roll foundries, both for home and export, the continental 
iron and steel works supplying much of the currentdemand, Some 
of the rolls in hand are of considerable weight. 

Manufacturers in the Birmingham trades, and particularly the 
cycle makers, employing aluminium, !earn with much interest that 
recent experience points to a very large increase in the use of this 
metal in America as well as in this country. A St, Louis firm is 
now manufactaring a bicycle, the frame of which is cast in one 
piece of aluminiom, and the handle bar and fork are of the same 
metal, Another company is using alaminium rims entirely. The 
Pittsburg Reduction Company, after much experimental work, has, 
it is understood in Birmingham, now produced an alloy which does 
not materially increase the specific gravity of the metal, and gives 
an alloy which in tensile stre exceeds that of cast iron or 
brass. It seems that aluminium isin active competition with brass, 
and oe next year it will largely supersede the use of the latter 
metal, 

The Simpson Lever Chain Company is now intending to com- 

mence manufacturing at Draycot, near Derby. New machinery 

from America will shortly be installed in addition to the machinery 
already laid down, ‘ 

The Patent Weldless Steel Chain and Cable Company, at_ its 

general ——- in Birmingham, on betes & reported that 

works and machinery which were formerly in the occupation of 
the Lancashire Chain and Anchor Company have been purchased 
by it at Gartsherrie, near Coatbridge, N.B., for commencing 
the manufacture of the patent weldless chain invented by Mons. 

H, Rongier, and that additional new machinery and tools have 

been laid down for manufacturing }in., gin., 4in., and gin, chain. 

Messrs, Craig and Donald, of Johnstone, N.B,, are supplying the 

machinery, and already sample products have been turned out. 

The Birmingham Chamber of Commerce have resolved to inser! 

in the official programme for the annual meeting of the Associated 

Chambers of C in March next the following resolution :— 

“ That, in the opinion of this Association, the present imperial 

standard wire gauge should be established as the only legal gauge 

for metal also,” 











NOTES FROM LANOASHIRBE, 
(From our own Correspondents.) 
Manchester.—A quiet tone continues to be reported throughout 
the iron market here, and although there was a good average 
attendance at Tuesday’s Change meeting, only a slow business 





was being put through generally either in raw or manufactured 
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‘ e position remains, however, steady as regards 
material is, of course, a8 is usual ina slack market, some 
derselling, and second-hand parcels here and there are to be 
be ked up at very low figures, but makers do not give way to any 
- ciable extent. Concerning local and district brands, makers 
*PPr ite as strong as ever, and the fact that they are not just now 
At) with much new business is perhaps in some cases rather an 
advantage than otherwise,as several district makers areconsiderably 
versold, especially in foundry qualities. For delivery equal to 
Manchester, quotations remain on the basis of 463., less 24, for 

9, 3 foundry Lancashire ; 463. 6d. to 47s, 6d., net cash, for 
foundry Diarbyshire ; and 41s, 64. for forge and 433, 64. and 443, 
for foundry Lincolnshire, net cash. Eaquiries that come upon the 
coh just now are chiefly for foundry qualities, in forge dessrip- 
oos users are only buying occasional comparatively small quan- 
tities. Outside brands offering here are, if anything, rather easier, 
thes being more directly affected by the non-settlement of the 
shipbuilding dispute. Middlesbrough makers are disposed to 

ive way slightly upon recent quotations, although good 
Pandy brands could scarcely be bought under 463, 10d. 
to 478 1d., but ordinary brands in the open market 
are readily obtainable at 463, net cash, delivered Man- 
chester, In S20tch iron there are some low second-hand 
sellers, but makers’ minimum quotation for Eglinton, delivered 
Lancashire ports, is 47s. 61, net prompt cash, with about 1s, more 
asked for Glengaraock, ; 

In manufactured iron, although makers ara only booking a very 
moderate weight of business, they have sufficient orders on their 
books to keep them fully going well into next year, and they are 
very firm at quoted list rates, which ramain at £5 103. for 
Lineashire, to £5 153, for North Staffordshire bars, £7 103. to 
$7 123, 6d. for sheets, with Association list rates for hoops £6 2s, 64, 
for random, and £6 7s. 6d. for special cut lengths, delivered Man- 
chester district, with 2s, 64. less for shipment. 

Oaly a comparatively limited business comes forward in the steel 
trade, with prices inal h d. Good foundry hematite 
still averages about 563. to 563. 61., less 24; and steel billets 
£4 7s, 6d. to £4 103,, net cash, delivered Manchester ; stesl boiler 
plates, delivered Manchester district, remain at about £6 53., but 
this figare is difficult to obtain, as Scotch makers are just now 
rather anxious sellers here for anything like immediate delivery. 

The improvement in the engineering industries is being well 
maintained, and although the collapse of the proposed settlement 
of the shipbuilding dispute is disappointing, as it tends to give a 
somewhat depressing tone to the close of the year, there is a 
prevalent feeling of confidence in the healthy trade outlook for 
the immediate future. This is ed as in no way materially 
affected by the unfortunate labour dispute in the North, as 
indications are not wanting that there is a large volume of new 
work coming forward in various directions. In all descriptions of 
railway plant and material a most decided and satisfactory revival 
of activity is showing iteelf. Ia addition to the large orders to 
which I referred last week, as having been placed with the Ash- 
bury Railway Carriage Company, the principal locomotive building 
firms in this district have secured a considerable weight of new 
work on both home and foreign accounts, including a substantial 
order from “>. Oae large firm, I understand, is already filled 
upover the whole of next year, another over the first six months, 
and some engines have had to be passed over owing to the inability 
of firms to undertake anything like early delivery. Stationary 
engine builders, both in the light and heavy departments, are 
also full of work, a large quantity of which is for abroad. Machine 
tool makers report new ordera coming forward satisfactorily, and 
boilermakers, as a rule, are fairly well employed. 

No appreciable improvement can be reported as regards the 
position in the coal trade, the weight of business put through 
being extremely limited for the season, and many of the collieries 
in the district are not kept fing more than four days per week. 
There is a moderate demand for the better qualities of round coal 
suitable for house-fire purposes, and prices generally are 
maintained at about late quotations, bat if anything a 
want of firmness is noticeable, where orders of any weight 
are in question. At the pit mouth, 10s. to 103, 6d. remain about 
the average figures for tes Wigan Arley; 83. 6d. to 93, for 
Pemberton four-feet and seconds Arley ; and 7s. to 7s. 6d. for 
common house fire qualities. The lower descriptions continue 
very difficult to move, for ironmaking, steam, and general manu- 
facturing pur , with prices raling so low that in some instances 
owners are closing their common coal pits altogether, as under 
present conditions it is impossible to work them except at a con- 
siderable loss, At the pit mouth good qualities of steam and forge 
coal are quoted 6s, to 6s, 6d., but the minimum figure represents 
more nearly the average selling price. As s engine fuel, 
some collieries report a ready sale for all their present outpat, 
whilst others are putting into stock, and inferior descriptions 
especially are plentiful in the market, with low prices quoted to 
effect clearances. Common slack scarcely averages more than 
3s, with good medium sorts about 33, 6d., and best qualities 
4s, 6d. to 5s, at the pit mouth. 

In the shipping trade prices are cut, if anything, lower than 
ever, ordinary steam coal, delivered Mersey ports, not fetching 
more than 7s, to 7s. 6d. per ton. 

Barrow.—There is a steady tone in the hematite trade of this 
district, and orders are still coming in, although makers have only 
forwards to sell. There are only thirty-six furnaces in blast, but 
it is shown that during the week there isa slight increase in 
stocks to the extent of 101 tons. Stocks are now held repre- 
senting 288,375 tons, or an increase on the year of 117,897 tons. 
Prices are quoted at 472. lld. net cash sellers, and 47s, 104d. 
buyers, while makers’ iron is nominally quoted at 483. 64. to 503. 
per ton for mixed Bassemer Nos, 1, 2, and 

The iron ore trade is quiet, but is likely to improve, It is 
noticeable, however, that agood quality of ore is being imported 
from Elba, This is being used for mixing purposes, but, of course, 
the importation of a large body of foreign ore such as that coming 
into North Lancashire ports now will have a depressing effect on 
= native ore trade, Average local qualities are at 10s. at the 

ines, 

In the steel trade there is only life in one department, and that 
is heavy rails, These have been largely booked forward, and there 
is @ good market for deliveries over next year. Heavy rails are 
at aboot £4 15s, per ton. The plate trade is quiet on account of 
the engineering difficulty, It is feared if this difficulty is pro- 
longed there will be no alternative but for the Tyne and the 
Barrow men to come out, under the action of the Federation of 
Masters, 

. Shipbuilders and engineers are busily employed, but the work 

is almost wholly for the Admiralty. It is quite expected that the 

pr gg will bring forward new developments in commercial steam 
rine, 

Coal and coke are in steady request, and it is probable with the 
turn of the year, the ordera to be given out will necessitate fuller 
deliveries, ‘Prices are steady. 

The shipping trade is still very quiet. The exports of pig iron 
during the past week from West Coast ports amounted to 3060 
tons, and 8521 tons of steel compared with 8763 tons of pig iron, 
and 3832 tons of steel in the corresponding week of last year, a 
decrease of 5703 tons of pig iron, and 4689 tons of steel. The 
shipments this year to date have reached 282,080 tons of pig iron 
and 345,686 tons of steel, compared with 341,818 tons of pig iron, 
and 371,492 tons of steel in the corresponding period of last year, 
& decrease of 59,738 tons of pig iron, and 25,806 tons of steel, 














THE SHEFFIELD DISTRIOT, 
(From our own Correspondent.) 
NorHinG fresh has occurred to report in the South Yorkshire 
coal trade, certainly not in regard to the household section, This 





is rather peculiar, as it quvenil henge that a few weeks before 
Christmas the demand is very ve. It is now only a few days 
off and still few requirements are being placed. The pits are 
fairly well employed and continue to give a large output. Silk- 
stone collieries are doing a good trade, which is mainly due to an 
improvement in the demand for gascoal. It is a fact, however, 
that there is no lack of supplies, and this was still more evident by 
the offers made at Baswles last Wednesday. The disputes at 
moat of the district collieries have been satisfactorily settled, and 
the men have returned to work, although a few colliers are still 
unemployed owing to a strike at a local pit. Tae metropolis is 
taking a disappointing tonnage, and a similar remark applies to 
other markets, The mild weather has had an adverse effect on 
local sales, Quotations remain very much the same as when last 
reported. Silkstone coal is at 8:. 94. to 93, 61, for the best, and 
7s, to 7a, 64. for ordinary samples, Barnsley ‘‘ softs” from 7s. 9d. 
to 8:, 6d., with secondary qualities 74, 34. to 7s, 94., while thin seam 
coal can be purchased at 63, 34, to 63, 6d. per ton at the pits, 
Although the supplies forwarded to the Humber ports have seri- 
pared declined, this district is sending more than an average of the 
whole tonnage of coal taken. Coalowners are naturally taking a 
deep interest in the proposal of the North-E stern Railway to take 
over the Hall and Barnsley undertaking, as they send most of their 
produce over this route to the Humber ports, It was thought that 
some opinions on the subject would have been expressed at the 
recent meeting of South Yorkshire Coalowners in London. This 
was not the case, however, and indeed a few owners, whose pits are 
directly connected with the line, are reported to bs agreeable to 
the proposed amalgamation. Quotations of steam coal remain 
about 63. 61. to 7s. 31. for best qualities, with 63. for secondary 
sorts, Manufacturing fuel remains in abcut the same condition, 
with perhaps a little better demand from the Yorkshire district. 
Values are about the same, and large consumers can place their 
contracts at lower prices than was the case last year. Good 
screened slack makes from 43, 31, to 53., with pit slack at 23. 31. 
to 33, and smudge slow in sale at ls. per ton at the pits. There 
is a large request for gas fuel, many of the Silkstone collieries 
selling their product for this purpose at 63. to 7s. per ton, mainly 
for contracts. Thecoxe trade continues fairly satisfactory. There 
are a good many makers, and they are all producing a pretty big 
quantity. Prices are at from 83. 61. to 103. per ton. Oaly an 
average business is being done with Derbyshire and North Lincoln- 
shire. ‘There is, however, a redeeming feature in the expectation 
of some local furnaces being again put into blast after standing for 
some considerable time, 

Messrs, John Brown and Co, have accepted the North-Eastera 
Railway Company’s contract for South Yorkshire coal for the 
ensuing year at 7s, por ton of 20 cwt. This is 64. per ton lower 
than last year. The company uses about 850,000 tons cf coal per 
annum, the supplies being drawn from Yorkshire, Darham, and 
Northumberland. The North-Eastern has been about the only 
railway company in the market at present for the next year’s 
supplies. The miners’ leaders are complaining that such a low 
price should have been accepted, but there is no doubt that the 
figure, on the face of the extreme competition for the order, and 
por excess of output over demand, is the highest that could be 
got. 
The strike on the Clyde is still having an adverse effect on 
local iron and steel trades. Railway material is again in active 
request. Makersof tires, axles, springs, &c., report that they have 
extensive orders in hand, and these are being augmented every 
day. Wagon builders are also doing a good business, and are 
one requirements freely for the iron and steel they need. 

ome railways, particularly the London, Chatham, and Dover, 
have also been giving out more orders, together with a better 
demand from India and the Colonies. This branch of the local 
industries has distinctly improved during the last fortnight, and 
there is every prospect that ths men will be fully employed 
right through the winter, and, indeed, till the New Year has 
been well entered upon. Ths only cause of complaint in this 
business is the low prices at present ruling. Makers would be 
pleased if these would lift, but the means of output are so large, 
and the competition so keen, that this is scarcely possible. Not- 
withstanding the fact that the make of rails, which used to be one 
of the heaviest trades in this district, has not of late years been 
very prosperous and remunerative, Messrs. Charles Cammell and 
Co, have jast received some important orders in that way. It is 
stated that they have been taken at better prices than those 
which ruled a little time ago, The effects of the dispute on the 
Clyde and at Belfast seem to have been felt more keenly in the 
iron trade than in the steel. The demand has been only moderate, 
while the values have been fairly well maintained. In fact, they 
have remained at from 5s. to 63, per ton above the lowest quota- 
tions at the beginning of 1895 for some weeks now, with little 
prospect of an early change. It is felt here that unless a request 
comes in soon from America, the stocks, which are rapidly 
——s will have the effect of bringing down prices, 

West Coast hematites are quoted at 57s. 64. per ton deliverad in 
this district, with common forge iron at 403. per ton. Crucible 
steel continues to be actively called for. The demand is chiefly 
from Lancashire and Yorkshire, as well as for the Midlands. The 
steel is bought for use mainly in the production of textile 
machinery, while a little goes towards the making of plant for 
electric lighting purposes, a section of trade for which steel is 
being pretty heavily crdered at present. Both Bossemer and 
Siemens-Martin are well inquired after, mainly for the armour- 

late and railway material trades, The three great houses engaged 
in the manufacture of armour are well employed on Government 
account, along with some fair orders for the Japanese Admiralty. 
These amount to about 4600 tons, and are intended for the two 
large warships at present;building on the Thames and the Tyne. 
When completed these will be two of the most powerfully armed 
battleships afloat. 

In the lighter industries business is in the same good condition. 
Manufacturers report that_they are doing the usual Christmas and 
New Year trads, which this year has assumed larger dimensions 
than ever. There is an extraordinary request this season for 
novelties in the silver, electro, and plated trades, and anything 
strikingly attractive in that way is eagerly snapped up by cus- 
tomers. In the cutlery department most of the leading houses 
are weil employed, Both the table and the pocket-knives are well 
called for. The state of this business can always be accurately 
told by the amount of work on hand at the various hafting 
establishments. For some time now ivory, pearl, stag, horn, and 
bone cutters have been busily employed. ere has been a greater 
demand than ever during 1895 for xylonite, celluloid composi- 
tions, and other imitations, and these have been co well made that 
they have puzzled even Sheffield people, which says much for the 
progress made in the production of ivory substitutes, 





THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THIS month altogether has been a Sees one to most of 
thoge engaged in the iron and allied industries, for while some 
falling off was expected, as is usual, no one looked for business be- 
coming as quiet as it now is, It promises, too, to be slacker when 
the holidays come on, and under the unfavourable circumstances 
prices are somewhat weaker in several departments, and the tone 
of the market is rather depressed, The year thus is not closing 
so satisfactorily as was looked for, but what is affecting it may be 
considered only temporary in character. In the first place, a gocd 
deal of slackness is due to the failure of the endeavours to bring 
about a settlement of the Clyde-Belfast engineering dispute, and 
the probability that it will continue to go on well into the first 
month of the New Year, 

Another unfavourable influence is found in the restricted ship- 
ments of pig iron from this district. A slackening of deliveries 
inevitable, but not to such an extent as has now to be reported, 








and er £9 take badly to such figures after they have during the 
year heavy shipments each month, so much so that the rn 
Fen despite the poor return for the current month, wil _ 
bably reach over 1,050,000 tons from the Cleveland district, wi 

is considerably the best on record. Of this about 905,000 tons will 
be of ordinary Cleveland iron, and 145,000 tons hematite, &c., 
iron. This month’s shipments are the worst that have been 
reported in December for several years past, and they are not half 
of what they should be. 

On account of the poor shipments the stocks are rapidly in- 
creasing, and this has a detrimental effect upon the market. It is 
thought that in Cleveland ironalone, if thereis no improvement—and 
that does not appear likely—the increase in stock this month will 
bs over 20,000 tons, and some do not even hesitate to put the 
increase at 25,000 tons. To such a return as that people will take 
badly, after being used co long to the consumption exceeding the 

roduction. The holidays will reduce the consumption of pig 
iron, but that will probably tell more in the January than in 
the December return, because at most of the finished iron 
and steel works, foundries, shipyards, engineering establishments, 
&e., the stoppage will not be during next week, but over the fol- 
lowing week, as that will suit manufacturers better for stock- 
taking purposes, The production of pig iron will, however, have 
to go on unchecked, and so the stocks of pig iron will accumulate 
heavily. The blast furnace proprietors, in order to induce their 
men to work regularly over the holiday period, have agreed to 
give to all who do not neglect their work during the next fortnight 
a gratuity of 2:. 6d. over and above their wages. Great incon- 
venience and loss was often caused at the blast furnaces during 
Christmas time, owing to so many of the hands taking holiday. 

Very little disposition has been shown this week to buy pig iron. 
There is no need to give out further orders for prompt delivery, 
and consumers will not buy forward when the market is unsettled, 
as often dropping as advancing. Buyers say that prices have 
fallen for No, 5 pigs at least 23, 3d. since the best rates ruled in 
August, and they think that with the winter coming on the prices 
are more likely to recede than to advance. Therefore the disposi- 
tion is to wait before purchasing for forward delivery. No. 3 
Cleveland pig has this week been sold at 37s. 3d. by merchants 
for prompt f.o.b. delivery,and evea makers in a few cases accepted 
thie, but the majority still hold cff for 383, Consumers would not 
give that for prompt delivery, but would pay it for deliveries to be 
made over the next half year, an offer which did not commend 
itself to the producers, who hope for something better at the turn 
of om — Wednesday’s prompt price of No, 3 was raised again 
to 37s, 64. 

Now that the continental navigation has practically terminated, 
the demand for No. 1 pig has become very small, and it can be 
bought at 383. 3d, It no longer realises 2s, 64. more than No, 3, 
because there is not the demand for it which there was, seeing that 
consumers who formerly wcu'd use nothing elss are now finding 
No. 3 answering their purposes equally well. A maker who now-a- 
days gets for No, 1 about ls, more than he realises for No. 3 does 
very well. 

Oae circumstance in connection with the pig iron market this 
week is specially worth notice. It is that the commoner qualities 
of Cleveland pig are no longer relatively cheaper than No. 3, but 
the old differences of prices have been restored, which has not 
been the case for a year and a-half at least. Oaly in August grey 
forge was said to be a ‘' drug on the market,” and was 4s. cheaper 
than No, 3, now it is difficult to get it, and the difference is only 
1s., the usual one, No. 4 foundry iron is at 363, 9d.; grey forge, 
363. 34.; mottled, 353. 94.; and white, 353. 3d. Mixed numbers 
of East Coast hematite pig iron are about 463. for prompt delivery, 
though warrants are about 1s. lower. The shipments of pig iron 
from the Cleveland district this month, to Wednesday night, 
were 34,446 tons, as compared with 56,581 tons last month. In 
order that make and deliveries may counterbalance, the exports 
should be at least 4000 tons per working day. The stock of Cleve- 
land pig in Connal’s warrant stores on Wednesday night was 
165,190 tons, or 8842 tons increase this month. It has been 
decided that the usual iron market shall not be held at Middles- 
brough either on Tuesday, Dec, 24th, or Tuesday, Dec. 31st. 

The rail trade is very active, and producers are not only quoting 
but realising £4 153., net, per ton, for heavy steel rails, which is 
253, dearer than was being quoted in the spring, when the poorest 
prices of the year ruled. Mr, David Evans, the general works 
manager for Messra, Bolckow, Vaughan, and Co., has stated pub- 
licly that trade is much better at the close of this than it was at 
the close of last year. Oa Saturday the iron and steel workers, 
&c., of Grangetown and Smithbank are to present an illuminated 
and framed address to Mr, Evans and a gold card cass to Mrs, 
Evans on their return from America, to testify to the esteem in 
which they are held by all classes. It is mentioned in the address 
that sincs Mr, Evans had the direction of the works no department 
of the vast industrial establishments of Messrs. Bolckow, Vaughan, 
and Co., had been thrown idle through any local trade dispute. 

Orders for steamers have been given out more freely this month, 
and prospects look better for the shipbuilders, so much so that it 
is reported that one of the Tyne-side yards, which has been idle 
for three years, is to be re-opened shortly. For a floating dock and 
dredging plant required by the Spanish Government for the port 
of Manilla, capable of lifting 14, tons deadweight, the lowest 
tender was sent in by Palmer’s Shipbuilding and Iron Co., £122,500, 
the work to be done in nine ths. Some quotati were three 
times that amount, and double the time was to be taken in delivery. 

Steel ship plates are quoted at £5, steel ship angles at £4 15s., 
iron ship plates £4 17s, 6d., and iron angles £4 123. 64.; all less 
24 per cent. and f,o.t. Common iron bars are at £4 17s. 61., less 
2 = cent., f.0.t, Puddled bars are generally sold at 653, net at 
works, 

Engineers are better off for work than they have been all the 
year ; but the complaint is that prices cannot be advanced, even t> 
cover the extra cost of materials, The negotiations which Sir 
Christopher Furness is carrying on for the purchase of another of 
the Tees-side engineering works are not yet completed ; but it is 
expected that terms will be arranged within the next few days, as 
a meeting between the vendors and the buyer is to be held this week 
in London. The North-Eastern Railway Company have ordered 2000 
wagons, this determination being brought about by the recent 
agitation of the Durham coalowners concerning the deficient 
supply of tracks, 

r. J. E, Stead, the president, at a meeting of the Cleveland 
Institution of Engineers at Middlesbrough, delivered an address 
on ‘ Metallography, or the Microscopic Study of Metals,” in 
which he stated that he had designed an apparatus for ahs 
sections of metal for examination by the microscope, This appa- 
ratus only costs 203,, and by its aid sections can be prepared in ten 
minutes, which is considerably quicker than by any of the methods 
hitherto employed. Mr. Stead proposes to follow up his address 
by giving practical demonstrations to the members of preparing 
sections and of photographing by means of the microscope, 

The death is announced of Mr. Henry Tarbit, for many years a 
manager at the Darlington Forge Company’s establishment, and 
more recently engineer to the Staffordshire Steel and Ingot Iron 
Company, Bilston. 

The coal trade continues dull, except in the manufacturing and 
gas making coal branches, and 1895 has undoubtedly been even 
less satisfactory than 1894, which itself was not a good year. Coke, 
however, continues in good request, owing to the recent blowing in 
of additional furnaces, and 13s, delivered Middlesbrough, or 
14s, 6d, f.0,b., is readily paid. 











NOTES FROM SOOTLAND. 


(From our own Correspondent.) 
THE price of Scotch pig iron warrants dropped abont 1s. per 
ton towards the close of last week, when it became known that 
the engineers had voted against the terms of settlement proposed 
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by the Glasgow Conference, It was felt that a serious interrup- 
tion to trade is likely to be the result of this action of the men, 
as there is scarcely any chance of the employers being induced 
in the meantime to offer them further concessions. e other 
speculative markets also reflected the general sentiment, and in 
business circles the feeling is one of general disappointment at 
the course events have taken. Ia some of the shipyards and 
marine engineering works labour will be suspended at the end of 
the present week, and the holiday will practically extend over a 
fortnight, at the end of which period only a certain proportion of 
workmen will in certain instances be allowed to start. Iadced, the 
outlook on the Clyde is at present anything but satisfactory. 

In the course of the week there was a partial recovery in the 
prices of pig iron, but only a limited business was done. Szotch 
warrants were down from 46:;. to 463, 63. cash, and 46s. 34. to 
463, 7d, one month. Very little business took place in Cleveland 
iron, the prices of which :aried from 37s, 344. to 37s. 64d. cash. 
Camberland hematite sold from 47s, 04d. 10 47s, 44d. cash, and 
47s 34. to 473. 7d. one month. The market will meet only on 
Monday and Tuesiay of next week, and business will also be sus- 
pended on Wednesday and Thursday of the following week. 

The output of pig iron remains unchanged in amount, there 
being 78 furnaces in blast compared with 71 at this time last year, 
and the past week’s addition to the stock in the Glasgow public 
stores amounted to 2710 tons. 

The shipping businees is confined withia very narrow limits. In 
the past week the total p‘g iron shipments raached only 3593 tons, 
compared with 4875 in the same week of 1894. There was dis- 
patched to Australia 100 tons; India, 60 ; France, 15; Italy, 210; 
Germany, 302; Russia, 506; Holland, 48; Balgium, 10; Spain and 
Portugal, 220; China and Japan, 90; other countries, 255; the 
coastwise shipments being 1777, compared with 2866 tons in the 
corresponding week of last year. 

There is an easier tendency in the prices of makers’ pig iron. 
Govan and Monkland, f.o.b., at Glasgow. Nos. 1 are quoted 
473, 64.; No. 3, 45:. 6d.; Carnbroe, No. 1, 483; No. 3, 468.; 
Clyde, No. 1, 503. 6d.; No, 3, 47s. 6d.; Garteherrie, Calder, and Sum- 
merlee, No, 1, 51s.; No. 3, 48s.; Coltness, No. 1, 523. 6d.; 
No, 3, 493.; Glengarnock, at Ardrossan, No. 1, 503 6d.; No. 3, 
463, 61.; Eglinton, No. 1, 48s.; No. 3, ; Dalmellington, No. 1, 
47s, 61.; No. 3, 463.; Shotts, at Leith, No. 1, 533.; No. 3, 483, 6d.; 
Carron, at Grangemouth, No. 1, 53s,; No, 3, 49s. 

In the finished iron and steel trades the outlook is less 
encouraging, owing to the failure to terminate the dispute in the 
marine engineering branch. Prices of both manufactured iron and 
stesl are practically unchanged, but the inquiry is rather off jast 
now, and consumers appear to be confident that if they cannot 
make better terms than those current, they are not likely soon to 
be called upon to accept worse. 

In the coal trade there is no improvement, All over the ship- 
ments are 7000 tons less than in the preceding week. A fair 
demand exists for house coal for home consumption, and splint is 
also readily sold, but for steam coal the demand is backward, and 
ell is not so much wanted as of late. Free at the ship’s side in 
Glasgow harbour main coal sells at 5s, 10d. ; splint, 63. 64. to 63. 91.; 
ell, 6s. 94. to 7s.; and steam, 7s. 61. to 7s. 9d. There is aslightly 
better tone in the Ayrshire coal trade, but the miners are not yet 
obtaining full employment. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

One of the leading subjects of discussion in coal circles is the 
proposed amendments, suggested by the colliers’ representatives, 
of the sliding scale, It is to be hoped that Wales is not going to 
start another obstruction to trade, Last year, it will be 
remembered, almost from the beginning there was a threatened 
ending of the scale altogether, and the result was to create 
a great uncertainty gst t 8, and contracts that 
in the usual order of things would have come here, went 
elsewhere. Even the settlement of the dispute in March did 
not restore prosperity, for some collieries were idle up to April, 
and a good quarter of the year was lost as regards robust business, 
Now the proposal of the workmen’s committee is to insert a 
minimum, At present there is no minimum, for prices might go 
below cost of production. It is also proposed that the auditors 
shall include coal produced from the anthracite collieries, Also 
that wages shall be paid weekly, and that in Clause 23 the words 
‘* four weeks’ notice be given to terminate contracts, the notice to 
be given upon a Monday,” be substituted for ‘‘ only on the first 
day of any calendar month.” Colliers are playing with edged 
tools in meddling with a scale which has been so carefully fashioned. 
Its inception was one of the ablest efforts of Sir William T. 
Lewis, and it has since had the collective wisdom brought to bear 
upon it of both committees, 

Apart from the contracts entered into, which keep up a fair 
volume of exports, the coal trade is not so good as it should be, 
Coalowners and shippers are still waiting for the ‘‘ Christmas 
boom,” Asa rule there is a quickened demand at this time of the 
year, as some amount of holiday absenteeism is expected, though 
colliers at present are not in a prosperous state, and in several 
valleya stoppages of a day or two per week are becoming common. 

Every day this week the business on ’Change, Cardiff, has been 
quiet. Mid-week the comment of leading firms was that it was 
depressed, though a trifle more active than at the beginning of 
the week. For prompt shipment coal prices ruled as follows :— 
Best steam, 10s, to 10s, 3d.; seconds, 93, 3d. to 93. 6d.; drys, 
83. 9d. to 93, 3d.; best small, 43, 6d.; seconds, 4s. 31.; drys, 33. 9d. 
to 4s, 3d.; best Monmouthshire, 83, 6d.; seconds, 8s. to 8s, 3d. 
House coals continue in moderate demand, which this week’s 
weather promises te accelerate. Prices:—Best, 10s. 64. to 
10s, 94.; seconds, 10s. to 103. 34.; No. 3 Rhondda, large, 10s.; 
brush, 8s.; small, 6s. 3d. to 6s, 6d.; No. 2 Rhondda, 7s, 9d. to 83.; 
through, 63. to 63, 3d.; small, 4s, to 4s, 61. Swansea prices :— 
Anthracite, 83, 9d. to 123,, according to quality; steam, 93. to 
9s, 6d.; seconds, 83. te 93.; small, 43. 34. to 43, 9d.; house coals, 
No. 3 Rhondda, 103, to 103. 94.; No. 2, 8s, 94. to 9s, 6d. 

I am glad to learn that Cyfarthfa steel is placed in Liverpool 
at the top of the standard. In proof of the excellent demand for 
the make, preparations have been going on some time, by bridging 
the river Taff with girders, to erect a third converter. This will 
add considerably to the make of steel, and if the fourth furnace 
should also be blown in—a very probable event—the Cyfarthfa 
Works will more than recall ths old days. It is pleasant to record 
activity at Dowlais, Blaenavon, and Ebbw Vale, though rails are still 
comewhat restricted in demand. The principal items of iron and 
steel of the week from Cardiff have been 231 tons of rails to 
Gibraltar, and 100 tons of sleepers to Perim; from Newport, 
115 tons of rails to H ghbridge ; from Swansea, a parcel of rails to 
Torrington, Tais week Newpcrt received 200 tons of rails from 
-Radbridge, and 420 tons of spiegel iron from Workington. Most 
of the ironworks received cargoes cf ore during the week from 
Bilbao. Blaenavon had one consignment of 1800 tons. 

Oa ’Change, Swansea, mid-week, it was reported that pig iron 
was showing a tendency to fall off, consequent upon the failure to 
bring about a settlement in the shipbuilaing trade, Steel bars in 
good demand, railsimproving. At Swansea prices were quoted as 
follows :—Glasgow pig, 463, 34d.; Middlesbrough No. 3, 37s, 5d.; 
hematite, 45s, 144,; Welsh bars, £5 53. to £5 7s, 64.; sheets, iron 
and steel, £6 53, to £6 103.; steel rails, heavy, £410:.to £4 153; 
light, £4 152. to £5 103,; sleepers, angles, channels, &+., according 
to section and specification. Besssamer stee]:—Tin-plate bars, 
£4 53, to £4 7s, 6d. Makers complain that these tigures are 
much too low. One result is that, of necessity, wages are kept to 
the minimum, Siemens best, £4 53, to £4 7s, 6d., all delivered in 
district, net cash, 

Tin-plate makers’ quotations :—Bessemer steel cokes, 103, to 
103, 3d.: Siemens, 103. 3d. to 103, 6d., ternes, per double box 





18s. 6d., according to finish and brand. Wasters, 6d. to 1s, less, 
Block tin is at £61 153. to £61 17s, 63. Spelter, £14 103. to 
£14 12s, 64. Load, English, £11 103, to £11 153.; Spanish, 
£11 7s, 6d. to £11 103. 

The demands for tin-plates continue tolerably brisk, but on 
account cf the storms, and consequent non-arrival of tonnage, 
exports are not so large as they would otherwise be. Makers are 
satisfied that an even kind of make will continue, but that the 
new year will bring in distinct changes. The latest movement 
is a suggested combination of employers and the formation 
of a huge limited liability company. This found expression 
at an important meeting of the members and non-members 
of the South Wales and Monmouthshire Tin Plate Manu- 
facturers’ Association, which was held in Swansea on Tuesday, 
Between fifty and sixty large employers were present. Pro- 
ceedings were, as usual, private, but the first subject discussed 
was the finding of new markets for plates, and next the adoption 
by tea merchants of plates instead of wood, Upon this head it 
may be stated that though some critics advocate wood as superior, 
fg is making headway. The next was a valuable suggestion 
by Mr. Trubshaw, who submitted a scheme for the formation of a 
limited liability pany, to bine together as one firm, and 
push their wares. If, say, 500 mills joined, and paid only £10, 
they would have at once a sum of £5000 to start with. With this 
sum he proposei to employ commissioners, on behalf of the trade, 
to visit foreign countries, as well as the British Colonies, and 
bring before the merchants of large cities the epecial advantages 
of tin-plates as receptacles for their commerce. At the conclusion 
of his address, which was well received, he moved that a pro- 
visional committee be formed at once, acd meet early in January. 
This was unanimously supported, and representatives of the 
Swansea, L'anelly, Pontaraulais, Neath, Briton Ferry, Raglan, 
Port Talbot, Swansea Valley, Monmouthshire, and G‘oucester 
districts were forthwith enrolled. 

B.iton Ferry continues fall of vigour. Siipments of tin-plates 
last week from Swansea were limited tu 24,596 boxes, make 
50,379 boxes, present stock 173,895 boxes. At Cardiff coke con- 
tiaues in g20d demand at la:t prices ; patent fuel rather slack, 10s, 
to 10s, 6a.; pitwood, 163, 31. 

Pitwocd prices remaia tolerably firm, but lower are expected, and 
large consignments are due, A North-country firm 1s aboat, I 
hear, to enter into the trade at Cardiff. It is ramoured that they 
have bought 40,000 tons from merchants abroad, and placed the 
bulk with the leading colliery people. 

Large quantities of coal are expected to be sent to Brazil next 
year, Tne damage to shipping from and to Welsh ports has 
again been severe, 

Swansea exports suffered a decline of 5000 tons last week, on 
account principally of the weather. Patent fuel was without ani- 
maticn, In imports iron ore came in largely. 

Electric lighting at Llanelly is to be at once carried out by 
Messrs, J. C. Howell. 

I referred a short time to the intention of the Swansea 
authorities to adopt electric lighting, tramways, and a dust destruc- 
tor. Ono Monday an important meeting of the town council was 
held, when the committee submitted their report, which stated 
that detailed plans of the proposed electrical works had been pre- 
pared by the consulting engineer, Mr. Manville, and forwarded to 
the Local Government Board, also that Mr. Rees had been engaged 
for acquiring the necessary land required. It was alsostatea that 
several interviews had been obtained with the Tramway Company, 
and the particulars of proposed arrangements were submitted. Mr, 
Martin at some length moved the adoption, An amendment to 
defer the matter until the committee had brought up complete 
estimates on the entire system found only two supporters, so the 
scheme is assured, 

That excellent society the Miners’ Provident, held its quarterly 
mesting on Saturdsy at Cardiff—Sir W. T. Lewis in the chair, The 
report submitted hy the secretary showed that at the cloee of the 
September quarter there was a membership of 70,068, an increase 
of 1603 on the quarter ; that during the quarter there had been forty 
fatal accidents, resulting in forty-seven deaths ; that at the close of 
the quarter 850 widows and 1471 children were on the fund, and that 
4965 cases cf disablement had been treated. Some other facts of 
importance were elicited :—That the income of the quarter from 
members’ contributions had been £12,512 ; from proprietors’ per- 
centages, £3280 ; from interest on investments, £2095. The dis- 
bursements included funeral allowances, £515; widows, £2976; 
children, £2760 ; and disabled members, £6827, The chairman, in 
moving that the accounts for the quarter be approved and adopted, 
said that the fund had been iz existence for tifteen years, and the 
membership attained astounded even him. The longer he was 
identified with the movement, the more he wae satisfied that they 
had hit upon a plan which covered—so far as it was possible 
to cover—the requirements of those who, but for the society, would 
have been dependent upon public charity, or such allowance as 
the Poor Law sanctioned. He believed in a long future of benefit 
and good work to the people from its operation, 

At the close the general secretary gave some remarkable totals, 
Since the founding of the society by Sir William £423,000 had 
been collected in contributions, and £101,000 in proprietors’ per- 
centages. They had paid in funeral allowances £24,000, in relief 
to widows £60,000, to children £57,000, and on account of dis- 
abled members £207,000, making the total amount of relief 
£348 000. Theclosing duty of the meeting was the consideration 
of a number of spscial cases, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 
Tue iron and steel trades continue to be reported in a good con- 
dition, although there is perhaps less briskness noticeable in some 
departments, and there is not that disposition to give out large 
orders which was to be perceived in the beginning of the present 
quarter. However, the lively occupation which continues at most 
of the malleable ironworks leads to a steady demand for crude 
iron, and there is considerable firmness shown with regard to prices, 
No alterations of any kind have taken place on the Silesian iron 
market, and there is consequently very little to be reported this 
week, Do amand is good in the pig iron department, and the 
rolling mills will be regularly employed for some months, At the 
Silesian coal pits a fair activity is going on, output as well as con- 
sumption in November showing an advance against the eame 
month in previous year. 
Thovgh prices are tolerably firm, and no actaal decrease in the 
employment of the works can be stated to have taken place, the 
tone of the Austro-Hungarian iron market has, nevertheless, 
become decidedly languid of late. For pig iron few inquiries are 
being received, but, fortunately, the works have previously secured 
a sufficient amount of orders to last them soveral weeks, In 
malleable iron a fair trade is doing, chiefly on local account, and 
the building and engineering department has been ina satisfactory 
condition on the whole. The rail works may be considered very 
well off, existing orders reaching far into next year. The wagon 
and locomotive shops are anticipating a brick employment in 1896, 
as several large contracts are holding out. 
In France a firm tendency prevails in the iron trade, the activity 
at the different works being good. But makers are not very 
pressing with their offers, neither do buyers fesl inclined to pur- 
chase largely, and there is consequently only a moderate demand 
coming in, especially for the different sorts of pig iron. Plates, 
both in iron and steel, are very well inquired for, quoting 150f. to 
165f. p.t., according to quality. In Paris merchant bars fetch 135f. 
p.t.; girders are sold at 145f. p.t. The convention of the blast 
furnace works of Meurthe et Moselle have resolved to raise foundry 
pig 5f. p.t., so that the price for foundry pig No. 3 would now be 
about 52°50f. p.t. 
Oa the Belgian iron market the business done is satisfactory, 


jority of th k brisk] d sie ae 
majority of the works are briskly engaged, and pric i 
a trifle more favourable, In the inee and pon the why be 
district, an increase in demand is reported, especially at the orl 
works, There is likewise much life stirring in the girder 
In the railway department a fair activity is going on; several | 
orders are holding out, and a general improvement is ex ecte 
after New Year. Export figures are pretty favourable, steel ah d 
ing a considerable increase ; while foreign trade in iron ‘ion 
better than in previous year, has not been £0 good as was ome 
pated. List quotatiors for the different sorts ot raw and finished 
iron are the same as before, but there is much firmness exhibited! 

The Rhenish- Westphalian iron market has remained in a favour. 
able condition, and an animated tone prevails on the whole, "h 
healthy demand is coming forward for moet sorts of crude iro 
and considering the advanced time of the year, there has been : ; 
uncommonly strong inquiry for girders and all sorts of structy 
iron, plates and sheets likewise meeting with a fair request, |, 
most inst r tive prices have been realised, Concen, 
ing the iron ore trade, there was a regular demand experienced 
last week, and the still eomewhat limited production is bg; 
readily consumed. Quotations are, for spathose iron ore M, 8 to 
8°50 p.t.; roasted do., M. 10°90 to M. 12 p.t. ; calcined iron ore 
M. 12 to 14 p.t, Nassau red iron ore is paid with M. 9 p,t. The price 
asked for Luxemburg-Lorraine minette varies between M, eo 
2°80, and 3°20 p.t., according to the quality required. F 

As has been mentioned bofore, the blast furnace works are, as a 
rule, well employed, and although large contracts have not been 
booked quite recently, there has been a sufficient amount of work 
secured in former weeks to enable makers to keep up a good 
activity till the first months in next year. Quotations are firm and 
rather inclined to advance, but in most instances the same prices 
are quoted now that were ruling some weeks ago, only there is not 
the slightest chance of obtaining concessions, producers generally 
posters to do no business at all rather than agree to reductions, 

piegeleisen, 10 to 12 p.c. grade, is selling at M. 51 to 52 p.t.; forge 
pig, No. 1, M. 47 to 51 p.t.; No. 3, M. 42p.t.; hematite, M. 63pt,; 
foundry Pig, No. 1, M. 65 p.t.; No. 3, M. 56 p.t.; basic, M. 50 pt, 
Bossemer, M, 54 p Luxembarg forge pig still stands at M, 45 pl. 
at works. What has been ssid of the pig iron trade may also go 
for the malleable iron department, which is, cn the whole, even 
more favourably occupied than the former. 

With the exception of the wire business, all branches cf the 
manufactured iron industry are healthily engaged, a steady if not 
very brisk inquiry coming in on home as well as on foreign account, 
The wagon factories are in fair employment, and will continue to 
be so for some time ahead, orders for 4500 wagons having recently 
been placed, while the same number is expected to be given out iy 
a few months, 

The following may be regarded as present list quotations p,t, at 
works :—Good merchant bars, M. 108; angles, M. 118; girders, 
M. 84 to 85; hoops, M. 112 to 118; billets in basic and Bossemer, 
M. 80 to 85; heavy pon, for boilermaking purposes, M. 160; 
tank ditto, M. 135 to 140; steel plates, M. 120 to 123; tank ditto, 
M. 118 to 118; sheets, M. 135 to 145; iron wire rods, common 
quality, M. 118 to 125; drawn wire in iron or steel, M. 120 to 130; 
wire nails, M. 127 to 130; rivets, M. 130; complete sets of wheels 
and axles, M. 270 to 280; axles, M. 200; steel tires, M. 195 to 
200 ; steel rails, M. 108 to 110 ; steel sleepers, M. 106 ; fish-plates, 
M. 112 to 120 ; light section rails, M. 95 to 100, 

Output of coal in the Saar district was, for November of present 
year, 625,135 t., consumption amounting to 644,575 t., which, 
compared to the same month last year, shows a plus in output of 
74,910 t., while increase in consumption is 83,810 t. 

German foreign trade in railway material, general hardware, 
guns, rifles, &c., was as under :— 

Axles and Springs for Railway Carriages. 
1892. 1893. 1894, 








Tons. Tons. Tons. 

Import... .. 1,321 .. 980 .. 536 

Export... . 26 554 29,714 24,318 
Tubes, Forged and Rolled, 

Import... oc os os ROR. x 1,544 1,989 
Export .. 20,763 25,623 28,552 
Hardware. 

Import .. 8,953 .. 8,328 .. 9,268 
Export .. 86,957 97,247 103,878 
Wire Nails. 

Import .. es 40 .. 28 118 
Export .. 50,323 54,849 56,414 
Guns, 

Import .. 21 : an 86 
Export .. oo os 1,881 1,037 .. 2,832 
Screws, Bolts, dc. 

Teaporbice- as. “ae ox 812 .. 819 .. 288 
Wan0tt:s;- «46 40s: 2,078 2,146 
Tools, Sword Blades, cc. 

Import .. .. os oe 447. 459 .. 483 
Finished Articles in Cast Iron, 

Import .. .. «+ oe 348. 822 .. 810 
Finished Articles in Forged Iron. 

Innit: <,) .. ee cp EB ce OO we 888 
Finished Articles in Cast and Forged Iron. 
Export .. .. .. o- 18,569 .. 15,427 .. 15,874 
Toys. 

Weampor6 os «2 ce oe CO as : ae 80 
Menor’ 3-2 oes" de 598. 824 .. 096 
Rifles (Army). 
ee ie “ 1 
Export .. os «+ «- 914 .. 1,368 .. 605 
Rifles (Hunting Purposes). 

Import .. .. ve ee i] ae 139 .. 150 
Export .. .. os 170 .. 98 .. 94 
Needles of all kinds, 

Import .. .- «+ eo 10 .. 8 .. 
Baert).< > so. ise: 4s 828 .. 967 .. 891 
Pens. 

Import 2. «2 « « 130 .. 1%4.~. 129 
Mic. dh ase ce en op: 38 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THERE was a capital attendance on ’Change to-day. House and 
steam coal were in good demand at last week’s prices. Irquiries 
for pitwood were good, and prices firm. A slight improvemet 
has taken place in the price of iron and steel. The coal ship- 
ments exceeded over 80,000 tons, an increase of 24,000 tons over 
last week’s shipments, and had it not been for the unfavourable 
weather which prevented the arrival of a large amount of tonnage, 
the quantity of coal sent away wculd have been very much more. 
The principal firms have very large stems on, and there is every 
promise now that the month of January will be a brisk one. The 
ship-repairing and staple trades of the port are in a state of 
great activity. The import trade has, unfortunately, been weak, 

Prices ruling on Change to-day were as follows: : Beet 
steam, 83, 6d. to 83, 9d.; seconds, 83, to 88, 3d.; best house 
coal, 10s. 6d.; dock screenings, 5s.; colliery small, 4s. 6d. 
smiths’ coal, 6s. 6d, Patent fuel, 10s, 3d. Pig iron: Scotch 
warrants, 463, 3d. ; hematite warrants, 47s. 2d. f.o.b. Cumberland ; 
Middlesbrough, No. 8, 37s. 5d. prompt; Middlesbrough hematite, 
45s, 2d. Iron ore: Rubio, 11s, 9d. to12s.; Tafna, 11s, 3d. Steel rail: 
Heavy sections, £4 153.; light sections, £5 5s. Tin-plate bats, 
£4 7a, 6d. to £4 10s; Siemens tin-plate bars, best, £4 10s. to 
£4 12s, 6d., all delivered in the district, cash, less 24 per cent. Tin 
lates: Bessemer steel coke, 93. 3d. to 9s, 6d. Siemens coke finish, 
a. 6d. to 9s. 9d. Ternes, per double box, 28 by 20c., 21s. to oF 
Pitwood, 163. 6d, London Exchange telegram: Copper, £43 5 








28 by 20 C., 193,, 193, 64. to 223, 64.; best charcoal, 123, 61. to 





both raw and finished iron meeting with good request, The 


straits tin, £61103, Freights outwards very firm. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Dscember 5:h. 

We are now prying the penalty of the wild 
course we pursued last sammer in rushing prices 
and production to su2h impossible limits, Every- 

excopting steel rails have fallen, and they 
halen down to see where they had better 
jmp to, A big eale of rails was made last week 
ja thiscity of E.glish rails, This will open the 
eyes of our railmakers to thé fact that they must 
got into line. The average drop in foundry and 
forge iron has been 50 cents. Bossemer has 
tumbled several dollars, Bridge iroa is down, and 
all kiads of structural material. Pig iron prodec- 
tion is still increasing. The early accumulation of 
stocks will drive a good many weak concarns out 
of blast. Thore are fifty furnaces now making 
iron that have no business to be atit. The present 
condition of things assures low prices all through 
1896. The assurances that a Rapublican P-esident 
will be elected next year is helping the situation. 
The demand for railway supplies is poor. Rolling 
stock is needed on nearly every line, but traffi2 
returns forbid purchases, 

The iron and steel makers look forward to the 
railway demand to help them out ; the present 
enormous production was entered upon in view of 
that. Steel rails were advanced to 28dols., in 
view of a heavy demand, The railway people 
simply turned theic backs. The downward 
pressure will soon exhaust itself. Manufacturers 
demand cheaper coke, 








LAUNOHES AND TRIAL TRIPS. 


Messrs. Fleming and Faergaion, Paisley, 
laanched from their yard on the 6th a steel screw 
hopper steamer, built to the order of the 
Aduiralty. The dimensions of the vessel ara: 
155ft, by 31ft. by 12ft. 6in., and she has a 

ing capacity of 600 tons. Her engines, 
which will be supplied by the builders, are of the 

p surface densing type, and will bs 
capable of indicating 600-horse power, Thi: is 
the first of three similar vessels which this firm 
have in hand for the Admiralty, for improve- 
ments being carried out in Portsmouth Harbour. 
As she left the ways, the naming ceremony was 
performed by Miss Ethel Kimberley, neice of Mr. 
W. N. Harris, Admiralty Inspector, who has 
superintended the work during its construction. 

Oa Saturday, the 14th inst., Messrs, Wigham, 








Ret , and Co, launched from their Neptune 
Shipyard a finely-modelled steel screw steamer, 
which they are building to the order of the 


Doateche Dampfachifffabrts Gesellschaft Hansa, 
of Bremen, and which is intended for the ser- 
vice of that company between Enrope and the 
river Plate. The steamer is 315ft. in length by 
42ft, beam, and will be fitted with four crank 
qnadruple expansion engines, also constructed by 
Massra. Wigham, Richardson, and Co., balanced 
in accordance with the Yarrow, Schlick, and 
Tweedy sy:t3m, a system which is now coming so 
rapidly to the front on aczount of its admirable 
resulls, both with regard to the diminished con- 
sumption of fuel and the complete absence of 
vibration, The owners of the steamer were 
represented at the launch by their superintending 
engineer, Mr, 1). Wa'ff, under whose guidance 
the steamer is being built. As the vessel left the 
ways she was named the Sonnenburg, the care- 
yd being performed by Masters C_ristie and 
idge. 

01 Taesday afternoor, the 17th inst., Messre. 
Craig, Taylor, and Co. launched from their 
Thornaby s\ipduilding yard, Thornaby-on-Tees, 
a mail and passenger steamer of the following 
dimensions :—171ft. 3n. by 24in 9in. by 11ft. 9in. 
to the main deck. She is built of steel to the 
highest class in Lloyd’s, and is handsomely fitted 
up with accommodation for first and second-class 
passengers, and also every modera improvement 
for dealing with cargo. The vessel has windlass, 
steam steering gear, two steam winches and large 
donkey boiler, water ballast in fore and afte: 
ag also complete installation of electric light 

y Messrs, J. H, Holmes and Co., Newcastle. 
Her engines are being constructed by Messrs. 
Westgarth, Eaglish, aid Co., Middlesbrough, and 
ara of the following s'z3s :—15in., 25in. and 4lin., 
by 27in, stroke, with a large boiler to work at 
1601b, pressure, The vessel, which is for the Pacific 
Coast of Mexico, will also be employed in Govern- 
ment service, and will consequently be fitted with 
two quick-firing guns. In addition to these she 
carries a patent oil laanch, The vessel has been 
built under the superintendence of Mr. S. F. 
Prest, of London, and as she left the ways she 
was named the Manzinillo by Miss Prest, of 
Rivon, sister of the consulting engineer. 

0a Saturday, Dscember 14th, the fine steel epar 
deck screw steamer Ilaro, built by Sir Raylton 
Dixon and Co., Cleveland Dockyard, Middles- 
brough, to the order of the African Steamship 
Company, London, went for her official trial trip 
in Tees Bay under the command of Captain 
Fs orray, Her principal dimensions are :—Lngth, 
+ 6in.; beam, 40ft. 6in.; depth moulded, 

7ft, lin, The main deck is of steel, spar deck 
of iron, and the poop, bridge, and forecastle decks 
of yellow pine, A saloon, with handsome accom- 
modation for twelve first-class assengers and 
engineers, is fitted up under the bridge, with house 
on bridge deck containing companion to saloon, 
hncke-room and wheel-house, and a large teak- 

_ above this for the use of the captain ; the 
pag are accommodated in poop. Powerful 
N ple-expansion engines have been fitted by the 
Sort Eastern Marine Engineering Company, 

anderland, supplied with steam by two large 
msle-ended boilers working at 160 tb. pressure. 

® hull and engines have been built under the 
Supervision of Captain Rattray and Mr. Stephen- 
se respectively, Tae trial trip was most satis- 
actory, and at the conclusion the vessel left for 
— to load, 
4 the 16th inst, Messrs, Ropner and Son, of 
Stockton, launched a steel vcre steamer of the 
o'’owing dimensions, viz :—Langth between per- 
aie ara, 280ft. ; breadth, 40ft.; moulded depth, 
: t. 6in., which they have built for London 
ae The steamer is built off the part-awning 
ira rule, with poop and raised quarter deck, 
t deadweight ing capacity being 3020 tons 





on 174't. The saloon and cabins for captain and 
officers are fitted in the poop, the engineers’ 
accommodation being amidship. S1e is built on 
the web-frame principle, leaving the holds entirely 
clear for cargo, and has a cellular bottom and 
after peak arranged for water ballast. A'l labour- 
saving appliances are fitted for the economical 
workiag of the steamer, and also for the expedi- 
tious loading and unloading of carg»es. She has 
steam steering gear amidships, four powerfal 
steam winches, a large multitubular donkey 
boiler, direct steam windlass, stockless anchors, 
&. The engines will work up to about 750 eff sc- 
tive horse-power, and are by Meiasrs B'airandC>, 
having cylinders 2lia , 3tin., S6in. by 33ia. stroke, 
steam being supplisd by two large steeel boilars 
working at 160lb, pressurx, Tho vessel was 
named the Caiswick by Mrs, James S ence, of 
London, 


Toe s.s, Cowrie was suscessfu'ly launched 
from Me's-s, Sir W. G Armstrong, M‘tchell, and 
O»,’s yard on the 17.h inst. Sie is a sister ship 
to the Narite, latsly turned out by the same firm, 
and has been built to ths order ef Messrs, 
M. Samuel and Co., of London and Yokohama, 
being the fourteenth vessel constructed for them 
uader the supsrintendenze of Messrs, Fiannery, 
Baggallay, and Johnson, of London and Liver- 
pool, and specially designed for the carriage of 
oil in bulk, or miscellaneous goods of any descrip- 
tion. As in the previous vessels, she will be 
fitted with all the latest improvements, and 
unique facilities for the safe and speedy manipu- 
lation of either class of cargo. There will be 
powerful ventilating and pumping machinery, and 
electric light throughout the ship, the installation 
including completa Sucz Canal plant. She is 
375ft. 6in. long, 48ft. wide, and 31ft. 6in. depth 
of hold. The engines are being constructed by 
the Wallsend Slipway Company, of Newcastle, 
and will have cylinders 274in., 43}'n., and 73in, 
by 48in, stroke. Tae vessel was named by Mrs, 
Alderman Samuel, 


O1 Tuesday last Messrs. G. F. G. Das Vignes 
and Co. launched from their Orleans Boat Yard, 
Teddington, a Ball’s metal steam pianace built to 
the order of Messre. Siemens Bros., for use in their 
present South American cable laying expedition 
up the river Anazon. This vessel, whos> skin 
and frames are built entirely of the highest 
quality of Ball’s metal, has been completed in the 
remarkably short space of five weeks from the 
delivery of the material. She is of a specially 
light type, intended to be rapidly and easily 
hoisted and lowered by the ordinary davits of the 
cable ship Faraday, and is built with the object 
of being a good sea boat and at the same time of 
having considerable speed for a boat of her 
moderate length. The space available along the 
ship’s side determined the length, which the 
builders would have preferred to increase some- 
what. They had to build the biggest boat they 
could within the length of 37ft. 6in., with 3ft 7in. 
beam and 3ft. 10in. depth. She is fitted with a 
locomotive type boiler of Mr. G. F. G. Das 
Vignes’ special design in regard to proportion of 
fire-box, length of tube, water space, diameter, and 
heating surfice, The engines are compound, with 
cylinders 6in. and 12in. by 8in. stroke. They run 
at 380 revolutions a minute, and drive a three- 
bladed propeller of increasing pitch, in which 
three phosphor bronz3 blades are keyed into 
a phosphor brorz3 bush, the whole arrangemsnt 
offering very little opposition to the flow of 
of water. The whole of the working parts of the 
engines are made of phosphor brorz> and steel, 
The air and feed-pumps, which are of new design, 
are worked by a separate crank shaft revolving 
at a greatly reduced speed as compared with 
the main engines, and are driven bya pitch chain 
from the crank shaft, At the trial a steam pres- 
sure of 1501b. was easily maintained with natural 
draught, and during a portion cf the time the 
fire doors were partially open and the dampers 
down. A speed of 11 miles was guaranteed, and 
a speed of about 124 miles was easily obtained 
with natural draught. A vacuum of 29hin. was 
obtained during the whole run. It is worthy of 
note that the boat was only launched—having 
heen built at great pressure—at eight o'clock on 
Taesday morning. The fire was lizhted at 
1.50, and the engines first moved at 230, and 
the boat left the wharf at 245 for Woolwich, 
passing throagh London and the crowded Puvol 
in darknees and slight fog, which involved the 
necessity of bringing the speed down to three or 
four miles an hour. The ship was reached at 
eight o’clock, without the engine having oncs 
required attention of any kind. ‘Tae earlier part 
of the ran was made at three-qaarter and fall 
speed till darkness necessitated redacsd speed 
Tae vessel is lined throughout with teak, and is 
fitted at ths forward and after enda with a teak 
deck. Strong bulkhead sings have been fitted 
for lifting parposes, so that no slings under the 
boat are required. This little vessel is of a type 
which the builders have specially designed to G 
carried by mail steamships, for which they per- 
form important duties when thes» large slips are 
anchored in foreign ports. We unders‘aad 
Messrs G F. G. Dis Vignes and Co, have a 
vessel of similar type ia hand for another fira, in 
.ddition to ordinary launches for river work, 








ELectric RAILWAYS IN THE UNITED STATES, 
—The common single-trolley system of ele:tric 
railways was condemned by the Committee on 
Electrolysis of the International Association of 
Fire Engineers in a report made at the meeting 
at Augusta, Ga., recently. Both this and the 
double-trolley system were also held in disfavour 
for use in cities and towns, on account of the 
dangers and annoyances to firemen caused by 
aerial wires, The Committee wished to impress 
upon the minds of all chiefs of fire departments: 
(1) The necessity of determining whether water 
mains are being harmed by return electric cur- 

(2) In case they are, the urgent need of 
taking immediate steps to prevent such action, 
(3) That all possible inflaence shou'd be uxd to 
prevent the granting of franchises for overhead 
trolley systems, (dy Water systems may fail at 
the most critical time, through the deterioration 
of the mains by electrolysis, (5) Gas mains may 
become leaky from the same cause, and fi!l sci! 
and buildings with gas, endangering both lives 
and structures, 





THE PATENT JOURNAL. 
Condensed from \' The [ustrated Ofleiat Journal of 


Application for Letters Patent. 


ts have been ‘‘communicated” the 
name address of the communicating party are 
printed in italics. 


5th December, 1895. 


23 253. Prevenrina Winpows Ratt.ina, T. W. Robert- 
son, Belf wt. 

23,254. Stzam Pome2,T,R.R,and O. J. Meacock, 
Birmingham. 

13,255 Rorary Watutna Macuines, T. H. Williams, 


** 
* 


ndon. 
23,256. Carriage Hawpxe, E. Laxton and T. Eleome, 


Margate. 

23,257. Swina Hooxs or Jacx3 for Oveys, W. Myers, 
Manchester. 

23,258. Fastenina Drivinc Bett Jornrts, J. T. Bills, 
Birmingham. 

23,259. Exectraic Lieut Reriector, 8. Rowbottom 
and J. Roe, Manchester. 

23 260. Macaune for Borixa TaPeRED Hoves, R. Craig, 
Glasgow. 

23,261. Fire-escape, W. Brookes, Manchester. 

23,262. BLackB2aRps. R. M. Halt, Manchester. 

23,263. Corrine or Siicine Breap, &c., G. Gerrard, 


ow. 

23,264. Ruos, F. Broadbent, Halifax. 

23,265. ComstwaTion TrovusER Braces, 8. Evans, 
Glasgow. 

23,266. Ciippinc Apparatus, A. M. H. Walrond and J. 
Row, Manchester. 

23,267. Sarery Pararrin Lamps, H. J. Gardiner, 
Lond 

23,268. 
Belfast. 

23,269. Havtace Cup, A. Lonsdale, Newcastle-on- 


on. 
A Novetty in Apvertisina, C. Haughey, 


'yne. 
23,270. Conk or Stopper for Borrves, C. Fitzzerald, 
Bristol. 


23,271. A'™ptna CompBusTIon in Furnaces, J. Scul- 
thorpe, Liverpool. 

23,272. GLazoxe Iron for Launpry Porposes, H. G. 
Pay, Liverpool. 

23,273. Dust-proor Door Lock, P. Gabriel, Birm'ng- 


ham. 
23,274. Looms for Weavina, 8. Woodcock, Manchester. 
23,275. Music Notation, R. B. Watson, Denver, 
U.S. 


B.A. 

23,276. PaoTezToR Borrte Stopper, J. Hillman, 
London. 

— Avpagss Lapers, H. J. Milward, Birming- 


23,278. Ear-stopper, J. Bartels, Brussels. 

23,279. Saewmsa Macuiygs, A. Buchholb and H. 
Kemner, Cologne. 

23 280 RoxixEe, J. H. Bowes, Yorks. 

23,281. Hotpee for the Use of ANGLER3, T. Clarke, 


Liverpool. 
23,282, TaBLETs for ADVERTISING PuRPosE3, G. James, 
B 


ham. 
23,283 Daivinec Banp3, H. C. Newson and the Ceres 
Ironworks, London. 
23 284. Couch Ortoman Bepsrgap, H. Crowther, 


on. 

23,285. Gear Cases for Cycie3, G. E. Marshall, 
London. 

23 285. Game for Catcoren, F. Tschofen, 

23.287. Eve Giass Guarp Ho xper, T. 

mdon. 

23,288. P. 
Bristol. 

23,289. CanpLesti‘k. F. Crabbe, Swansea 

23 290. VenTILaTiIon cf Sips’ Hoxtps, J. Denning, 
Penarth. 

23 291 Preservine Sote Learner, W. Sandr.—(Z 
Lissman, Germany. 

23,292. Caimwey SusFr Top:, H. Wa'kley, London. 

23,293. Cacenpars, A. E, Walker and H. Billington, 
London. 

23.294. Separatinec L'qvuips from Gases, W. H. 
Northcott, London. 

23,295. Hor Atm Esaines, H. Clifford and A. J. L. 
Gliddon, London. 

23,296 Pxwevmatic Tings, W. G. Potter and A. F 
Aldridge, London. 

23,.97. Brakes. A.C Roper and F. Algar, London. 

23,298. Cycuinc Skirts for Lapres’ Us, J. R ssdale, 
London. 

23,299. Cycurne Sxrets for Lapres Use, J. Rossdzle, 
W. A. Hooke, and W. F Quine. London. 

23,300. TaermMomerers, J. J. Hicks, London. 

28,301. M.wuracrure of Twast Dritts, W. Lockwood, 
London. 

23,302. Steam Borers, J. E. Schlieper, London. 

23 303. Gas Lamps for Licutine Rooms, D. Degroux, 


London. 

23,804. Bcots, H. H. Lake.—(Boston Lasting Machine 
Company, United States.) 

23,805. Boors, H. H. Lake.—({Boston Lasting Machine 
Company, United States.) 

23,305. Bausnes, W. Reinert, E. Hanisch, and C. 
Adamy, London. 

23,307. Ferprns for Corron Sprnnine MILL, M. Crepy, 
London 

23,308. A New Waruune Tasts, G. Weekes, London. 

23,309. CoLourn Srampina Presses, R. F. Sproule, 


London. 
W. Winter, 


RESSURE Reou.ator, M. E. Dunscombe, 


London. 
23,310. Ramovat of Lime from Hipes, A. Brogard, 
Lo 


ndon. 

23,311. Toot for Socprrine Wires ToceTueEr, F. Suter, 

mndon, 

28,312. Cotourtne Martrrrs, J Imray.—(La [Société 
Anonyme des Matieres Colorantes et Produits Chimiques 
de St. Denis, France.) 

28,318. CHanaine the Spzep Gear of Cycies, E. 
Viarengo, London 

£3,314. Coatina CaocoLaTe Drops, &c, C. T. Viau, 

mdon. 

23,315 Recrprent for Gases, E. Btirgia, London. 

23 316. Boots and SHors, H. W. Mubbs and A. Lewis, 
Londo: 

23,317. 
Weybridge. 

23,318. Har Fasteners, H. Volckart and P. Uthke, 


ndon. 
23,319 Borres, E. Miiller, London, 
23,320. PoRTABLE FIRE-ESCAPES, 


ndon. 

23,321. Cycie Seats, C, E. Amsden, W. 8. Burns, and 
8S P. Frost, London. 

23,322. CoLtour Printinc Macuines, J. Meyrueis, 


mn. 
ApJosTIna Backs to Faame3, H. G. Harris, 


F. Tiegermann, 


ndon. 
ay ~~ ea of KrtcHen Borers, G. Stevens, 
mdon. 
23,324. C nour Sirrers, T. W. Howlett, London. 
23,325. SrreicagrR for Artists’ Canvas, E. Hulbert, 
London. 
23,326. Harr Curiixc Pins and the like, I. Sharples, 


London. 
23 327. Cyciz, &c., Sappies, W. C. T. Chennell, 
Londo: 


D. 
23,328. Cycte Apsustments, C. T. Crowden, London. 
, Vatves, A. E. Vorreiter and E. Miillendorff, 
mdon. 
23,330. Cann: £3, E. Smith, London. 
23,331. Knittinc Neepurs, A. Miller-Hallett and C. 
Tighe and Sons, London. 
23 382, Rueostat, W. J. Davy, London. 
23,333. Siena Orgratine Dkvice, J. L. Keefe, 
London 
28,334. Nexpies, E. M. Coder, London. 
23 335. Pi zzues, G@. H. Jones, London. 
23 = Limos Jurce Extractors, C. W. Raker, 
mdon. 
28,337. Borrie Sranp, G. O. Hannah, London. 
28,838. Euectrrc Arc Lamps, H. J. Fisher, London, 
23,339. Kev3, H. Harvey, London. 





28 = PortaBLe Wine Bins or Boxes, G. Thompson, 


ndon, 

23,341. Borries, H. J. Drane, C. Moritz, ard P. Chant, 
ndaon. 

23,842. Soprum Fiuxes, W. J. Moy, London. 

23,343. Pwzomatic TinkED Wueets, P. M. C. Nivet, 


mdon. 

23,344. Pweumatic CarriaGe WHEELS, P. M. C. Nivet, 
mdon. 

23,845. Macuiwe for Wasuine Skins, J. H. Bridges, 


on. 
23,346. Gas Borwers, J. E. Bousfield.—({The Actien- 
gesellschaft fiir Fabrication von Brone waaron und 
Zinkguss(vorm. J. C. Spinn and Sohn), Germany ) 
23,347. Pianororte Acrions, &c., J. Herrburger, 
London. 
23,348. Sugar Causuers, F. L. Pain, London. 
23,349. Baty and Roiver Beartinas, A. T. Collier, 


23,350. ExpLosive Presectites, &c, H. J. W. Dam, 
London 

23 351. Driving Sprnninc Macuuyes, J., A., and H. 
Ryo, London. 

23,352. Ciocxs, W. P. Thompson.—(7The Marquis F. de 
Gravisi and L Salerno, Italy 

23,353. Pumes, J. Watson, Liverpool 

23,354. ELrecraic Heatinc Devices, F. le Roy, Liver- 


pool. 
23,355. Paorocrapaic Cameras, F, W. Golby.—{K. 
Bentzin, Germany ) 


6th Dicember, 1895. 


23,356. Fixova Hanpigs, J. W. and J. F. Cooper, 
Sheffield. 

23,357. Som, Waste and other P.pzs, J. G. Oatley, 
London. 

23,358. Screws, E. W. Blake, Croydon. 

23 359. Ventication of Sewer Covers, W. H. Morgan, 
Birmingham 

23,360. Venti LaTion of Sewea Covers, W. H. Morgan, 
Birmingham. 

23 361. Corsera. A Rosenthal, London. 

23.362. Grate for E.soxomiina FOEL, 
Blackburn. 

23,363. cee Macuixe for Suors, W. H. Dorman, 

ff. 


E. Taylor, 


taff. rd. 
23,364. Makino Firt-ticurers, T, R., and J. Gill, 


fax. 
— Deoporisine Fire-LicuTers, T., R, and J, 
il, ‘ax. 

23,366. Vest Peo for Beers or Aves, J. Harper, 
Stroud. 

23,367. SauTrLe Guarps, J, Hampson, Halifax. 

23,368. Freepinc Carpine Evyoines, &c, 8. 
Halifax. 

23,369. Hat-pamm SHapina Presses, H. H, A., and 
A. Turner, Manchester. 

23,370. ConpensER for Gas Enornes, A. Bentley, Man- 
chester. 

23,371. Cask Tritt, A. Thomas. Cardiff. 

23,872. Fixinc Lamps in Venicces, F. Nickless, 
Wolverhampton. 

23,373. Topacco Pipgs, R. J. Slack and B. Martin, 
Norwich. 

23 374 Bopxin, E. Grimes and E. E. Montford, 
Norwich. 

23,375. BraoocH and Scarr-pins, L. H. Rohrer, Tod- 
morden. 

23,376. Measurtnc Ligzips, A. H. Reckless und W. 
Davenport, Derby. 

23,377. Die Stocks, J. Johnson, Birmingham. 

23,378. Pumes, J. Taylor, Manchester. 

23,879. PranororTE SBRacker Truss, E. A. Lodge, 
Huddersfield. 

23,880. Bicyctes and Taricyctes, W. Rowbotham, 
Birmingham. 

23 381. AxLEe-poxes for CarRiacEs, J. Donnelly, Long- 


Lebe, 


rt. 

93.382 Hawp Lasting ApPLiANcE3, H. A. Oldershaw, 
Leicester. 

23,383. Curtain Rop Rivas, W. H. Richards, Bir- 
mingham. 

23 884. Stevats for Teaatns, V. I. Raven and C. 
Baister, Stuckt »n-on-Tees. 

28,385. METALLURGicAL Furnaces, G. Platt, Birming- 
bam. 

23,386. Door Locks O K. Jamieson, Glasgow. 

23,387. Soe Sewine, &c, Macutyes, J. W. Blakey, 
Leeds. 

23,388. Gas Meters, J. Hawkyard and J. Braddock, 
Manchester. 

23,389. DispLayinc Paotocrapus, J. H. Irwin, New- 
castle-on-Tyne. 

23 39). Fastxn1nc3s for Winpow3, &c , W. Hougham, 

mdon 

23 891. Prx-Box, J. Cotter, Cork. 

23,392. Spray DistR*BoToR, A. A. Furst and F. Pecker, 
London. 

23,393. Rotter Bearinas, R. A. Berger, London. 

23,894. Loom SHurtte Guarp, C. and K. Fulton, 


Burnley. 
23 395. VeLocipep—E Gear Mercuanikm, T. Parish, 
Lond 


on. 

23 396. Garment Surporter, &c., E, Gumbinrer, 
London 

23,397. Lamps, G. H. W. Davis, Birmingham. 

23,398. CurLING and Crimpine Harr, G. Grice, 


ndon. 
23,899. Cortaes, Curr3, Fronts, &c., J. E. Holmes, 
mdon. 
23,400. Froorines of Buripines, J. V. Boyd-Wilson, 
Glasgow. 
23,401. Batancrs, H. Elfick ard W. C. Fanner, 
London. 


23,402. Stopper Re-FiILL Pruvestive, G. W. Pe'l- 
grove, London. 

28,403. Portro.tios for Hotpine Exeravines, A. Pats; 
London. 

23,404. ELectric Motor3, F Zapata, London. 

28,405. Pyastic MaTeriats, W. White, London. 

23.406 RecrprocaTinG Morioy, R. T. and J. G. Glover, 
London. 

23 407. UspeRiayine Type, 
W. A. E Crombie, London. 

23,408. Wa‘Hina WEARING APPAREL, A. Stapley, 
London. 

23,409. Garmants, E. Fitzroy, London. 

23,410. BALL Braartnos, T. Fongers, London. 

23.411. Locks, M. Butler, London. 

23,412. S€LF-PROPELLING VERICLES, &c., H. Tenting, 


W. B. Silverlock and 


n. 

23,418. FACILITATING NEEDLE THREADING, L. N. Loeb, 
ndon. 

23,414. Separatine Metats, H. Langen, London. 

23,415. Lamps. M. Freudenberg, London. 

23,416. Door FastEN1no, 8S. F. Page, London. 

28,417. Gas and other like Enarngs, G. de R. de Saks, 


London. 
23,418. IontTER for Gas Enaines, G. de R de Sales, 

ndon. 
23,419. TextT1LE Boor Lace3, F. W. Amsden, jun. 


ndon. 
23,420. Boots, A. Clay and Messrs. Pocock Bros., 
London. 
23,421. Diviprnc Macuines, N. M. Saati, London. 
28 422. Traction Enarnes, R. H. Fowler and G. 8. 
Tuer, London. L 
23,423. Crank MecuanisM, E. 8. Spencer and J. L. 
Wiles, London. 
23,424. Toot for WorKING Woop, P. Jury, fils, and E. 
Anger, London. 
28,425. SecurinG the Contents of Bo1tuss, S. H. Ash, 
ndon. 
28,426. SicNaL.iNG, R. Belfield, London. 
£3,427. IvsuLaTine MareriaL, A. W. Cramer and B. I. 
Milligan, Manchester. 
28,428. Macuine for Paintine in Cotours, I. Champon, 


verpool. : 
23,429. CLEANING or RemMovine GREASE, J. W. Mitchell, 
Manchester. 
28 Fa Macuine for Prerarine Cray, H. Diesener, 
mi 
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28,481. Motor Cycies, A. J. Boult.—(La Société 
Francaise Des Cycles Gladiator, France.) 

28,482. Pacsectues, D. M. Mefford, Lor don. 

23,433. Hoox and Err, J. W. Jones, London. 

23,434. Gorr CiuB:, G, Nicoll, London. 

28 435. StenaLiine, W. Pirrie, London. 

28,436. Rrrosinc Perroreum, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

—, EXTERMINATING Rats and Mice, W. J. Printis, 


mdon. 
28,438. VaGinaL and other Sprcutums, O. Bernhardt, 
ndon. 
23,439. INpIcaTING Sgats in a Carriaag, A. Neinert, 


Berlin. 
Tth December, 1895. 
me. Saraty IeniTion of Marcues, W. and C. Job, 
on. 


28,441. BRoNzING Macuing, E. Lowrie, Kingston-on- 
Thames. 
28,442. Matrices for Printine Surraces, G. Hallett, 


mdon. 
—— Exp.osives, G. G. André and ©. H. Curtis, 
on. 
23,444. Sarery Tuputar Kitcwen Borzer, H. Boddy, 


Ripon. 

23,445. CinpER Sirrrr, M. E. Douthwaite and J. 0. 
Russom, Leeds. 

23,446. Cigar CuTTeEr, F. J. Measures. London. 

23,447. Faicrion CLutcues, F. L. Croft, Bradford. 

23,448. Potis nine ComposiTIOn or Mixture, C. Gibert, 
Birminham. 

23,449. DovBtE-TOOTHED Merat Harr Come, J. Biggin, 
Sheftield. 

23,450. Foo Sienats, J. Butler, Halifax. 

28,451. ArsosTaBLE Stanps for Cycies, T. Holmes, 
Nottingham. 

23,452. Fisaine Hooks, T. Douglas, Glasgow. 

23,453. Game, W. E. Walmsley, Liverpool. 

23,451. SucaR Cane MILs, J. McNeil, Glasgow. 

23,455. Frre-piaces, G. H. Kinsey and E. H. and J. C. 
Lewis. Manchester. 

23,456. Pexcits, M. J. Adams, London. 

28,457. Puatina Articies, T. M, Ash and H. N, 
Weldon, Birmingham. 

28,458. Hanp or Macazine Cameras, F. W. Hudlass, 
Liverpool. 

23,459. Strippine GoLp from CarTuopss, E. Andreoli, 

ndon. 

23.460. Saraty Vatve Tap or Cock, T. Blandford, Cor- 
bridge-on-Tyne. 

23,461. ArsostTmentTs to Cycte Wargris, H. J. H. 
Graves, Devonport. 

23,462. Srrikiwae Mecuanism of Lamps, H. G. Cots- 
worth, Swindon. 

23.458. LerreR Weicuts and Writinc Tasers, J. 
Badeley, Bournemouth. 

23,464. Oven Suetves, J. T. Johnson, Manchester. 

23,465. Wire Canvas, A. Royle and W. Hughes, St. 
Helen's. 

23,466. DyErmna PARTI-COLOURED YakNn3, G. White, 
Leicester. 

23,467. SHears for Currine Merats, J. G. Kriiger, 


gow. 

23,468. Piers, E. Tilston, Manchester. 

23,469. Fitterine O11, T. J. Carter and 8. Boswell, 
London. 

23,470. BortLe Stopper, J. Manikow- ki, Berlin. 

23,471. Hemmer for Sewixna Macaings, H. Miiller, 
Berlin. 

23.472. Drrvine Gears for VeLociprpe:, D. France, 
Manchester. 

28,4738. TrexTiLe Freres, R. Todd and J. A. Stott, Man- 
chester. 

23,474. Tuimpies, W. H. and J. R. Caldecourt, 
London. 

28,475. Receptac.es for Topacco A‘Hes, T. C. Beeley, 
Manchester. 

23,476. Drarace System of Britprnas, J. Parkinson, 
Manchester. 

23.477. ReaistTeRInc Apparatus, &., A. R. Fairer, 
London. 

23,478. Pneumatic Tires, T. M. Kay, Dalton-in-Fur- 


ness. 
7 Wastes for Lavatory Basins, 8. B. Dix, Chel- 


28,480. ~ PortaBie Bitiiarp TaBce and Coz, H. W. 
Southgate, Glasgow. 
—_ Botts and Warners, E. R. Baller, South- 


port. 
23,482. PerMANENT Way TaPER Heap Woop Scriw, W. 
J. Critchlow, Smethwick. 
—_ Iron THatcH for Hay Stacks, J. Hardie, 


gin. 
23,484. Apparatus for Dismsractine Pianta, J. T. 
Wiigener, Manchester. 
23,485. ee for Fituine Bortiis, C. E. Beavis, 
Bristol. 
ee Patent CaNDLESTICK, W. F. Fletcher, Smeth- 
wi 


ick, 

23,487. Oro-NasaL Respirator, A. M. Craythorne, 
Liverpool. 

28,488. Cortine Macuine, A. J. Jung and H. J. Loney, 
London. 

—, Liqguip Exrracts of Corres, J. F. Duke, 


ndon. 

23,490. Sranp3 for Tirtmye Cacxs, T. D. Blanch, 
London. 

28,491 Cuatns, A. J. Boult.—(The Jirm of Krafft and 
Schiill, Germany.) 

23,492 Exrraction of Merare, W. H. James and C. J. 
Norris. London. 

InpD:caTInG Raitway Stations, P. Ruppert, 
London. 

23,494. Strup, C. F. Wilmot, London. 

23,495. Guys, H. 8. Maxim, London. 

23,496. Exectric Raitways, R. Belfield, London. 

23,497. Macuinery for FinisHine Boots, W. R. Mudd, 


London. 
ay oe Winpow Frames and Sasuus, J. W. McDougall, 
mdon. 
23,499. JaRDINIERE Sranp3, Tonks, Ld., and W. H. 
Tonks, jun., London. 
— Tas for TurNinG-oveR Sperezts, J. Spanton, 


ndon. 
23,501. Seats for Bicycies, Tricycies, &c., M. Moses, 
London. 
23,502. SunsHapEs for Bicyores, Tricycirs, &c, M. 
Moses. London. 
23.503. PREPARATION of Cocoa, &c., W. P. V. Wyk, 
London. 
28,504. Steritisine Catcut, J. Leman, London. 
28,505. Arr-Locks, &c., 0. L. Fielder, Kingston-on- 


Thames. 

23,506. PLatz Horpixe Device for Cameras, G. W. 
Mitcham, London. 

23,507. SoLDERING-BIT for Heatine Torcues, W. Toole, 
London. 

23,508. Currine Fires, E T. Bousfield, London. 

23,509. Exastic Tires for VeLocipepgs, &c., I. Mans- 
chester, London. ° 

23,510. Feep-waTeR Heater and Steam GENERATOR, 8. 
A. Johnson, London. 

23,511. Pyzumatic Tires, L. Walker, London. 

23,512. ApveRT!sinc Devices, J. P. Evill, London. 

23,513. Or Enoryes, H. T. Dawson, London. 

23 514. Meters, A. E. Dobbs, London. 

23,515. Manuracture of E:xctric CaBLEs, A. F. Borel, 


mdon. 
23,516. Garters, C. F. Lommel, London. 
23.517. SELF acTING Horse power Enoive, H. Levey, 


uidon, 
23,518. Pwgumatic Tires, J. W. Bowley, London. 
23,519. ELecrricat Insuators, A. J. P. Whitaker and 
F. G. Treharne, London. 
23,520. Drivine Mecuanis for Sewine Macarrss, H. 
H. Lake.—(A. Poletti, Italy.) 
G. Trouvé, 


23,521. UTILIsING ACETYLENE 
London. 
—, Manyvracrure of Oanpies, J. Lyon-Field, 
mdon. 
9th December, 1895. 


23,523. CoLourtne Matrers, I. Levinstein and Levin- 
stein, Ld., Manchester. 


Gas, 





23,524. SrretcHine Boors and Sxoxss, H. Frech, 
Brussels, 

23,525. Przumatic Tires, R. Sinclair, Glasgow. 

23 526. Brcycte and Tanpem Frames, F. D. Maltby, 
Brooklyn. 

28 527. ApveRTisiNnG, H. E. Baker, Birmingham. 

23,538. Openrnc TuRBINE Gates, H. J. A. King, 
Nailsworth. 

23.529. Neckties, &c., 8. J. Lark and A. 8. Tapp, 
Bristol. 

7 Fiiyine Fountain Pens, 8. Learoyd, Hudders- 

eld. 


23,531. Cocourine Matters, A. Ashworth, Bury. 

28.582 Fixuna Puiares in Furnaces, N. Downing, 
Stockton-on-Tees. 

£8 538. Stripping Carpinc Esoine Friars, J. Jores 
and W. Heaps, Asbton-under-Lyne. 

28 584. Prank Iron, E. W. Fliot, Brighton. 

28,535. Smips’ VENTILATION VaLves, J. H. Gibson, 
Liverpool. 

29,586, Brannos cf Cycrzs, T. Birch and G. Gibson, 
leeds, 

23 587. SypHon Taps for Borris, 8. Broadhurst, 
London. 

23,588. GreENHOusE Wire Support, G. F. Wright, 
Worthing. 

28,539. Nosz Bao, G. Edwards, London. 

23,540 Merat Pirate for Wauis, G. W. Meserve, 


mdon. 

23,541. Corrars Rincs and Poxtrs, &c, G. Smith, 
Lendon. 

28 542. Fan-Licut Srays, W. Youlten, London. 

23,543. Taratinae SoLtpHipe Ores, T. Parker and J. 
Pullman, London. 

28.544. Cuatk Hoxpers, G. P. Bartlett and J. Leth- 
bridge, London. 

23,545. Winp GuarD and Ventivator, W. Mansfield, 
London. 

23,546. VeLociprpE3, C. T. Austen, London. 

23,547. Marine Sream Generators, W. Schmidt, 
London. 

23,542, Ancnors, T. 8. Forster, London. 

23 549. Sorveyine Apparatus, Right Hon. C. Gore, 
London. 

£3,550. Manuracture of Oavustic Sopa, H. R. Angel, 
London. 

23.551. Eoa Carriers, T. 8. Ferguson, 8. H. Walker, 
M. Palmer, E. L. Lomax, and H. Schaeffer, 
London. 

23,552. Cycuine Hasit Sairt, C. H. Hart, East- 
bourne. 

23,553. Necks of BotiLts and Cans, P. J. Britten, 
London. 

23,554. Daivina Gear for Cycixs, E. C. Kiogeford, 
London. 

23,555. VeceTaBLeE Gum, R. Haddan.—(Rk. M. y 
Olivares, Spain.) 

23.556. Taratment of Zoxc Ores, E. A. Ashcroft, 
London. 

23 557. Sprinnina Macuwines, Brintons, Ld, and C. 
Osborne, London. 

£3,558. Topacco Poucu, F. H. Berry, Lendon. 

23 559. VaLvs-sTOPPERED Borries, A. J. Boult.—(F. 
R. A. Thomas, United States ) 

23.560 Kwitrine Macuinxs, W. Spiers and T. 8. Grieve, 
London. 

23,561. Prrcn-cuars Drivinc Gear, W. A. Mason, 
London. 

23,562 Sree: Wire, A. Kern, London. 

23,563. Catp CLo1Hine, A. Kern, London. 

23.564. ALLoys for Sotprers, &c., A. Schanschieff, 
London. 

23 565. Binpers, R. J. Copeland and H. E. Dade, 
London. 

23,£66. SypHON VessELs, E. L. Hassenberger, R. Steger, 
and T. Glaser, London. 


23,567. Locxine Device, C. D. Abel.—(A. van Lancker, 
Belgium ) 
23,568. Panorama, G. W. Chinnery and P.8. Chinnery, 
mdon. 


23,569. Orntment, A. E. Henriksson, London. 

23,570. Pant, A. Ulph, London. 

23,571. RotaTiInc Brakes for Cycies, E. M. Turner, 
London. 

23,572. ALKALINE PuHospHatrs, W. P. Thompson.— 
(The Chemische Werke, vormals H. and E. Albert, 


Germany.) 

23,578. Paps for Stair Treaps, F. M. Birtill, Man- 
chester. 

23,574 Braces, A. W. Patching and J. 8. Smithson, 
Manchester. 

23,575. Grinpina and Repucine Bark, W. Daintith, 
Liverpool. 

23,576. CarTRipogs for BuasTinc Purposss, F. Render, 
Manchester. 

23,577. INCANDESCENT Gas Burners, F. W. Armstrorg, 
Maxchester. 

23,578. Poriryinc Megat, J. Higginbottom, Liver- 


ool. 

23579, Atsum L-cks, L. Vorpahl and H. Pohl, 
London. 

28,550. Propuction of MeTaLtic Cyanipes, O. Kellner, 


ndon. 
28,581. InsgcTicire Composition, J. Reepmaker, 


n. 

23,482. RemovaBLe Mup-GUARD ATTACHMENT, W. 
Mokler, London. 

23.583. Rotter Burxps, C. D. Gabell and H. Fenn, 


on. 
Cooxina Urtensits, E. H. ©. Ochlmann, 
London. 

23.585. Bacasse F..ters, A. H. Wright, London. 

23,586. Brakes, P. Otto, London. 

23,587. CawpLes, W. Roberts, London. 

23,588. Daivinc Gear for Bicycies, W. Jenkins, 


London. 

23 589. DistRIBUTING PowpER, J. E. Bousfield.—(La 
Société Anonyme Francaise des Bascules Automatiques, 
France ) 

23,590. Uritistnc the By-propucts of Darrigs, A. 
Bernstein, London. 

23,591. Propuction of ALKALINE CHLoraTEs, C, Kell- 
ner, London. 

23,592. Woot Dyinas, 8S. Pitt.—(Z. Casella and Company, 
Germany ) 

23,593. WH. Tires, W. 8. Mavor, London. 

23,594. Locktne Covers of Mitk VessExs, A. E. Frost 
and The Dairy Outfit Co., Ld., London, 


10th December, 1895. 


23 595. Savcepan Sreainer, W. H. Usher and J. 
Gaunt, Birming s 
23,596. AERATED Water Borttes, J. M. Barbour, 


mdon. 

23,597. Hupravutic Sapsqurous Eropgrs, B. H. 
Thwaite and A. F. Fowler, London. 

23.598. Faprics from,CHEMICAL CELLULOSE, C. Brod- 
beck, London. 

28,599. Sarety Lamp, J. and 8. Deering, London. 

23,600. Dress Fasteninos, M. E. Buckpitt, London. 

23,¢01. Articte for Smokers’ Usg, G. A. Henderson, 
London. 

22,602. Watcu Protector, J. Cockshut, London, 

23,6C3. Bacon Currrr, W. Laycock, Sheffield. 

23,604. Lappgrs, J. Linkleter, Northumberland, 

28,605. LonoiropiwaL Stray, J. Foot, London. 

23.606. CompLsx CurtTer and Excraver, J. Unwin, 
London. 

28,607. Fiexiste Banps for Power, 8. R. Barrett, 
London, 

23,608. Szcurinc Epoxs of Tarpauins, W. Rockliffe, 
Newcastle-on-Tyne. 

23 609. ReeuLators for Steam Enoines, D. Bailey, 

alifax. 

23,610. Taps, J. R. Fox, Manchester. 

28,611. Makino Frre-cray Retorts, T. C. and J. D. 
Fawcett, Halifax. 

28,612. WEBBED Srext,'E..Tee, Doncaster. 

23,618. Warsrcoats, A. Grasby, Salford. 

23,614. Boxes, A. B. McIlvride, Glasgow. 

23,615. Conpgensrers, H. A. Wheeler, Glasgow. 

23,616. IncopaTors, E, J. Barnes, Bradford. 





28,617. Brake and Mupauarp Stay, J. E. Meredith, 
Birmingham. 

23,618. Sap Irons, T. Kings, Walsall. 

28,619. TRANSMITTING MecHanisM for Cyc E:2, G. Beek- 
man, Glasgow. 

28,620. Arn Pomps, H. Burner and J. Adam, Sheffield. 

23.621. Ark Pomp for Pneumatic Tires, R. J. Alpe, 
Birmingham. 

23,622. HanpiE Bar Cur, R. J. Alpe, Birmingham. 

23,623. Castors, H. Kinsey, Swansea. 

23,624. Patrern Carns, 8. Charteries and R. Spence, 
Dumfries. 

23,625. Leirertne Brocks, G. W. Parnall, Bristol. 

23,626, Water Lever ALarums, H. Davis, Derby. 

23,627. Fotpine Harpoaris, &c., R. R. Thom, Kil- 
marnock. 

23,628, Corrina the Tretu of Wuxkxs, J. H. Gibson, 
Liverpool. 

28,629. Rivers and Rivetinc Macuings, G. W. 
Parker, Glasgow. 

23,630. ComB:naTION Pump and Bae Cup, A. Summers, 
Dublin. 

23,631. Ftanars, T. Isherwood and T. Moore, Man. 
chester. 

23,682, ORNAMENTAL Errects, T. Bonnett and W. 
Owen, Manchester. 

28,633. Dampina Postacge Stamp3, W. Brooke3, Man- 


chester. 

28,634. Sarery Lock for Cycorzs, 0. H. Robbins, Wol- 
verkhampton. 

28,635. Curtain Ruivos, L. A. Bennett and W. J. Fur- 
long, London. 

23,686. Manuraciure of Pavixe Baicxs, J. Hamblet, 
London. 

23,637. Dry Concentration of Ores, &c., 8. 8. Allin, 


ndon. 
23 638. PHotogRapHic Paint Wasners, A. Richard, 
Th nm 


23,629. Borsine ILtuminatine G:s, T. Birabaum, 
London. 

23,640. Trocars, C. Carogsa, London. 

£8,641. Hansom Cap Winpow Recisrrr, E. E. &chnad- 
horst and R. B. Whiteside. London. 

23,642. Tegat Brick Press, J. Berry and G. Beardsall, 
Bury St. Edmund's. 

23,643. Peeumatic Tires for Cycurs, A. A. Crozier, 


ndon. 

23,644. Precmatic Tires for Veurcies, A. A. Crczier, 
ondon. 

23 645. Drivinc Cyotrs and Esornges, T. Jchnson, 
Burslem. 


23,645. Coin-rrtED Apparatus, R. T. and J. G. Glover, 
Lendon. 

23,647, Reapars and Binpers, J. Lancaster, Lincoln- 
shire. 

23 648. WaTER-cLocEr Seats, H. W. Scattergood, 


ndon. 
23,649. Grates, E. Fales, London. 








SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


546,789. Crosvre ror Hano Hoxes or Boruers, J. 
D. Smith, Dalton, Mass.—Filed March 20th, 1895. 
Claim.—The combination, with the boiler having 
the hand or manhole, of the hand hole cover having 
the ecrew-threaded hole through it with the enlarged 
orifice at the inner side, the belt screw-threading 


[546 789] 








through the cover and protruding inwardly beyond it, 
and a nut adapted to seat itself and be packed in the 
base of the said orifice as it is screwed upon the inner 
extremity of the bolt, and the yoke C, and nut H, 
externally applied, substantially as described. 


546,897, APPARATUS FOR ReEcoRDING THE PoweR OF 
Steam Enornes, W. G. Little, London, and C. W. 
G. Little, Heckington, Bagland.—Filed May 3rd, 
1895. 
Claim.—(1) In apparatus for indicating or register- 
g the power exe by steam or other motive 
ete engines, the combination, with a surface which 
8 reciprocated or moved as aforesaid by the action of 
the engine, of a disc or wheel, with its periphery 
bearing on said surface, a crank for ing in the 
required manner the angular position of the said disc 
or wheel, relatively to the line of motion of the said 
surface, a rod operated by the engine in accordance 
with the variations of pressure in the engine, and 
having a pin and slot connection with the said crank, 
and a counter or register actuated by the said dise or 
whee’, substantially as hereinbefore described. (2) In 
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apparatus for indicating or registering the power 
exerted by steam or other motive power engines, the 
combination, with a surface which is reciprocated or 
moved as aforesaid by the action of the engine, of a 
dise or wheel with its periphery bearing on the said 
surface and mounted in a carrier turning upon an 
axis, and a crank or lever on the axis of the carrier of 
the said disc or wheel operated by a piston—workin, 

in a cylinder such as B—by means o No and slo 

connection for altering in the required manner as 
aforesaid the angular position of the said disc or 
wheel relatively to the line of motion of the said 
surface, and in accordance with the variations of 
pressure in the engine, and a counter or register 
actuated by the said disc or wheel, all substantially as 
hereinbefore described. 


546,900, Steam Enotne, J. C. Peache, London, Eng- 
land.—Filed April 16th, 1892. 


————., 
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cylinders respectively; high and low- 

slaeen and peed en g with ech otrec adore 
establishing a communication between the sup, ry 
the space between the two pistons aforesaid ~ aa 
is closed by the out stroke of the high-pr til it 
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a controllable branch supply from the main éupply to 
the intermediate receiver; ports from the valve 
cylinder or steam chest to the outer ends of the high 
and low-pressure cylinders respectively, and a or 
recating valve working in the said valve cylinder z 
steam chest to distribute the steam to the said high 
and low-pressure cylinders successively and to contro} 
the exhaust therefrom. 


546,€30, Apparatus ror DaMPING TéxriLe Fasrics 
W. Mather, Manchester, England.—Filcd January 
10th, 1895. 

Claim.—In apparatus for damping fabric, the com. 
bination of an injector and rozzle, a distributing cone 
arranged in front of the nozzle, a drip cup located in 
front of the nczzle, a deflector attached to the drip cup 
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and extending toa point substantially in line with and 
bshind the cone, a tank located below the drip cup, a 
pipe communicating with said tank and drip cup, and 
means for advancing the fabric in front of the spray, 
substantially as describei. 
546,976. Vacuum Dasu-pot ror Enornes, &. H. 
Rice, Providence, R.I.—Filed April 27th, 1895. 
Claim —In a vacuum dash-pot for closing the valves 
of au engine, the relief valve having a small passage 
communicating with the vacuum cylinder, an ex- 


546 976] 

















tended area for the action of the accumulated pressure 
of the confined air, and the backwardly inclined 
annular valve seat whereby the valve will present an 
increased area for the action of the confined air, when 
lifted from its seat, substantially as described. 


547,009. Process or anp MouLp ror Castine Com- 
FounD Incots FoR ARMOUR-PLATES, 7. Hampton, 
Sheffield, England.—Filed July 2ist, 1894. 

Claim —(1) In the facture of pound ingots, 
the within-described process of —. casting, which 
consists in casting a first layer in horizontal position, 
and while the same remains in said position and is 
still molten, pouring in the metal for a second layer 
in numerous small streams or ‘‘spray” distributed 
over the horizontal area of the first layer, whereby 
seriously disturbing the molten metal of such first 
layer is avoided, and perfectly united layers possess- 
ing distinct qualities are insured. (2) A horizontal 
mould for casting compound ingots having a cover 











Claim.—(1) The combination of controlling cylind 
closed throughout its sides and one of its ends with 
the exception of a communication through the latter 
to the valve cylinder ; valve cylinder of smaller sec- 
tional area than the controlling cylinder, aligned there- 
with and joined to the said closed end thereof; con- 
trolling piston idly held to the reciprocating 
member of the engine to be controlled and adapted to 
move to and fro in the controlling cylinder ; valve 
rigidly held to the controlling piston at a distance 
from it not less than the length of the stroke of the 
latter and adapted to move to and fro in the valve 
cylinder aforesaid ; and a port or ports in the said 
valve cylinder which communicate with the supply 
and are adapted in respect of their position in the 
said valve cylinder to bs opened by the valve only at 
the commencement of the working stroke and at the 
end of the return stroke, (2) The combination of 
high and low-pressure — on the same piston-rod, 
and adapted to work within the high and low-pressure 

















provided with one or more funnels 11, connected by 
means of conduit pipes 7 and conduit blocks 8 with 
a number of spray nozzles 9 opening into a mould 
chamber common to all, for the purpose of distributing 
the molten metal in small streams or ‘‘spray” over 
the horizontal area of a subjacent molten layer, 45 
hereinbefore described. (8) Ina mould for the pro- 
duction of compound ingots, the combination 

the funnel 10, having a ct passage for the ene 
metal into the mould chamher, of one or more funne 
1l having indirect passages for the molten metal 
through horizontal conduits and vertical spray n0zz “t 
the latter distributed horizontally above the area 0! 
said mould chamber, substantially as hereinbefore 
specified 
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STRENGTHENING LENDAL BRIDGE, YORK. 


Tae Lendal Bridge was constructed by the Corpo- 
ration of the city of York in 1863 over the River Ouse, 
from the designs and under the superintendence of the 
late G. G. Page, M.I.C.E. 

Tt consists of six cast iron arches, each composed of 
thirteen parts, joined together by means of bolts. The 
arches are connected at ten points by radial cast iron 
frames. The spandrels are filled in with a cast iron orna- 
ment, consisting of four pieces, keyed together at the 





joint;, and are let into grooves on the top flanges of the | 





be removed ; and for this purpose it was necessary 

ascertain whether the bridge was in a fit condition for 
the support of the heavier traffic which would pass over 
it. Vibrations had been distinctly noticed whenever 
vehicles drawn by horses passed the bridge; and the City 
Engineer, Mr. Alfred Creer, suspecting the strength of the 
bridge for this and other reasons, ad the Corporation 
to refer the question to Mr. Max am Ende, M.I.C.E., of 
Westminster. Accordingly, upon investigation of the 
condition of the bridge, it was found that the ironwork 
was in & very good state of preservation, but that, in con- 


sequence of the fact that the central fibre of the arch | 


to | pressure curve, with the result that the bolts in the joints 


nearer the crown become similarly overstrained, and that 
the pressure curve is altered again. Eventually, under 
the effect of berivare distributed loads and the diminished 
resistance of the bolts, the resisting section at the joint 
would be gradually reduced, the compression per square 
inch increased, and other bolts of the same joint become 
overstrained until the arch, being also imperfectly braced 
laterally, would collapse laterally as well as vertically. 
While the traffic wus subject to a toll, its weight per 
square foot of platform was much less than 84 Ib., and the 
bridge was not exposed to the danger described above, but 
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arches, where they are caulked with iron cement, but not 
bolted. 

Over the top of each spandrel extends a cast iron 
girder, 12in. deep and Yin. wide on the two inner span- 
drels, but deeper on the other four, and to the bottom of 
these girders the spandrels are fixed in the same way as 


to the top of the arches. Each girder is joined in two | 
places by means of bolts. Wrought iron plate girders | 
20ft. long and 1ft. 3in. deep are laid 7ft. 6in. apart across | 
the girders over the two inner arches, terminating at | 











|is uniformly distri 
| been erected without initial stresses on a complete 


THE LENDAL BRIDGE, YORK 


diverges considerably from the parabolic pressure curve, 
| the stresses in certain parts of the arch would be ex- 
| cessive. 


Fig. 1 shows the ecg curve when the moving load 
uted, assuming the arches to have 


centering, and ignoring the compressibility of the abut- 
ments. CC!and DD! are curves enclosing the so-called 
“‘core” of the section of the arch. Where the pressure 
curve lies within the core, there is compression throughout 
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under the new conditions of the traffic it appeared 
imminent. In order to avoid it, and at the same time to 
conform to modernrequirements of strength, it would have 
| been necessary to strengthen in many places the bolts and 
| the radial flanges, through which they pass about four 
| times, to increase the sectional area of the flanges in some 
parts, and also to improve the lateral bracing. The difli- 
culty anticipated in the execution of such extensive altera- 
tions on an existing structure has often led to its entire 
reconstruction, but the excellent preservation of the Lendal 














"Seale to Fig.2-5 
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those of the second and fifth arches, while the cross 
girders over the remaining two spaces, 8ft. 8in. wide 
each—i.e., under the footpaths—are deeper and have 
lattice webs. Over the cross girders are laid longi- 
tudinally wrought iron beams about 8ft. apart, and ‘the 
corrugated plates are laid between them. 
is made of concrete and granite pitching. 

In 1894—the bridge having so far been a toll bridge— 
the City Corporation decided that the toll and certain 
restrictions ag to the admission of heavy vehicles should 


he roadway 





Fig § 
Section a.b. 











THE STRENGTHENED RIBS OF THE LENDAL BRIDGE 


the section; and where it lies without, there is tension on | 
one side. Tension therefore occurs in the upper part of | 
the section between f and g, and in the lower part between | 
e and ©. The tensile stress in the uppermost bolts | 
of the joint between f and g from a load of 84 Ib. per | 
square foot has been calculated to be about 18 tons per | 


Bridge, its elegance, the probable expensiveness of the 
re-construction and the inconvenience to the traffic of the 
city during the work, were strong reasons for trying to 
find an inexpensive and yet thoroughly effectual method 
of strengthening which might be executed without 
altering the appearance of the bridge and without inter- 


square inch, assuming that this stress does not elongate | fering with the traffic. 


the bolts, and the compression in the lowest point of the 
joint to be about 64 tons per square inch. The Tc. 
tion of the bolts however would alter the position of the 


The engravings Figs. 1 to 4 show the parts actually 
added to the four inner arches, namely, a steel plate 20in. 
by Zin. to the bottom flange extending almost from end 
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to end, and two angle bars 6in. by 3in. by fin, extending 
over a portion of the top flange. These parts were fixed 
to the flanges by means of 348 bolts in each arch, but 
only for 36 of them it was necessary to drill holes in situ, 
the remainder passing through clips of peculiar construc- 
tion—see Figs. 2,8, and 4—which render the bolts free 
from the bending stress occurring in the ordinary hook- 
bolt, and which at the same time divide the space 
between the old and the new flange into compartments 
for the easier caulking with iron cement. This iron 
cement has the important function of transmitting the 
pressure or tension from the old to the new flanges by 
virtue of its adhesion or shearing resistance. The 
shearing force is greatest at the points of entrance C,e, fg, 
of the pressure curve into the core, where its angle with 
the lines enclosing the core is greatest, and decreases to 
nil at points where the curve is parallel to them. Its 
intensity per unit of length is raee: where @ is the 
angle, h the depth of the arch, and P that portion of the 
force in the pressure curve, which is thus transmitted to 
the new parts. 

The spandrel ornaments carrying the load down to the 
arches are, on account of their shape, not well suited to 
do so if the load is applied by the wheels of traction 
engines or other heavy vehicles, and a portion of them 
was filled up with cement containing some iron filings to 
make it adhere to the castings. Two sets of cast iron 
rings—see Fig. 5—were fixed outside to hold the cement 
in position. The facia arches of the bridge, being subject 
to much lighter stresses than the four inner arches, were 
in every respect left intact. 

The total weight of the new ironwork was only 25 tons, 
and the contract for supplying and fixing the same, in- 
cluding the caulking with cement and the necessary 
staging, was carried out by the Cleveland Bridge and 
Engineering Company, Darlington, for the sum of £780. 
The contractors used two light stagings, suspended from 
the radial frames by radial timbers, separately, between 
the second and third arches, and between the fourth and 
fifth arches, at a distance of 4ft. below the bottom flanges 
of the arches. In this way there was a space left for the 
lifting of the parts belonging to the two innermost 
arches, or the space could be covered over with planks. 
For the lifting of the bent flat plates frameworks were 
constructed to fit the bend, and the plates were bolted to 
them. As the staging extended only over one-half of the 
arch, it had afterwards to be moved to the other. 

With the exception of some delay during the cold 
weather at the beginning of the present year, the work 
was carried out without any difficulty, and entirely 
according to the contract. 








RAIL GUARDS. 


Tue rail guard frequently discharges, in addition to 
what in some existing examples appears to be its own 
particular duty, that which, antecedently to its introduc- 
tion, was fulfilled by the ordinary guard or check rail. 
But the guard or check rail was not originally intended 
to act in the full sense or in the double capacity in 
which a guard rail is now employed. If we consider 
these two details of the permanent way separately, with- 
out reference to the combination briefly referred to, the 
chief duty of the guard rail was to prevent a train, or 
any part of it, whether engine, carriage, or truck, from 
leaving the metals, getting off the line, or becoming 
derailed. On the other hand—and for the proof of this 
statement we shall quote the sanction of the Board of 
Trade and the actual use of such appliances—the duty 
of the rail guard was, and is to some extent still, to pre- 
vent a derailed train from leaving the road, that is, the 
whole of the formation level. Another difference between 
these indispensable adjuncts to the permanent way 
of a railway is to be found in the fact that while guard 
rails have been used ever since the introduction and 
general adoption of the railway system, rail guards are 
of comparatively recent application. Again, the former 
are far more extensively employed along the line than 
the latter, which are almost exclusively restricted to 
those parts.of the permanant way which are carried over 
bridges and viaducts of magnitude, whether on the 
straight or on a curve. It should be stated that we are 
not now referring to the ordinary cases of points, cross- 
ings, switches, or sharp curves, which demand special 
provision for ensuring the non-derailment of the train. 
In Germany the term “ life guards ” is sometimes applied 
to guard rails, and their height above the top of the 
running or track rail is fixed by the Government railway 
authorities not to exceed 2in. In the regulations of the 
Board of Trade no particular dimensions are specified 
for either the height of the guard above the running rail, 
or for the distance between their edges. Yet both of 
these dimensions have a very important bearing upon the 
subject under consideration. 

Both the questions, involving, first, that of the adoption 
of appliances to prevent a train becoming derailed at 
certain parts of the line, where the consequences would 
be in all probability exceedingly disastrous ; and secondly, 
if the derailment should occur, to maintain the train on 
the road, were seriously discussed in France, America, 
and among ourselves fully forty years ago. At that time 
the Minister of Public Works in France forbade the 
employment of guard rails placed on the inside of the 
running rails on all long viaducts and high embankments. 
They were considered to be far more likely to increase 
than to diminish the results of a derailment, or such a 
contingency as the breaking of an axle. While there 
must always be a minimum distance between the guard 
rail, whether placed outside or inside, and the track rail, 
it should not be increased beyond a certain amount, or it 
will permit of the wheel getting off. In addition to this 
danger, there is also the chance, when the width between 
the two rails is too great, of pieces of coal, stones, frag- 
ments of metal, or of other hard substances getting into 





the space between them ; and instances are not wanting 
in which, from this cause, the train has left the metals. 
When the road was first laid through the Britannia 
tubes, there was no attempt to provide anything in 
the shave of a guard. A bridge rail was fastened 
down to longitudinal timber balks, which were bolted 
to the upper horizontal angle irons of small plate gir- 
ders, which in their turn were riveted to the floor of 
the tubes through their lower angle irons. Subsequently 
in both the Britannia and Conway structures the perma- 
nent way was remodelled, and a rail guard of the trough 
form adopted in both instances. These troughs consti- 
tute an excellent illustration of a rail guard pure and 
simple, in which there is no guard or check rail, or any 
appliance which can act or do the duty of one. They 
are formed by a couple of unequally sided angle irons 
bolted down to longitudinal balks. The edges of the 
vertical ribs of the angle irons, which are the sides of the 
trough, are 1ft. from the edge of the running rails, and 
therefore much too far to prevent a wheel getting off. 
Again, the level of the top of the vertical ribs of the 
angle irons or sides of the trough are 2sin. below that of 
the track rails. The duty of this rail guard is to ensure, 
in the event of a derailment, that the train would run 
along in the trough—that is, on the horizontal flanges or 
ribs of the longitudinal angle irons—and there is very 
little doubt but that it would so act. In case of a wheel 
getting off, there is a space of nearly Tin. between the 
outside edge of the chair and the inside of the trough for 
if to run on. 

There are other and more modern examples of rail 
guards, to which allusion will be made, which fulfil no 
other conditions than those just detailed. The trough- 
shaped rail guard of the Forth Bridge is very differently 
arranged, and acts in the double capacity already men- 
tioned, but the distance between the inside edge of the 
angle iron guard and the head of the rail is nearly Tin. 
Instead of being below the level of the top of the rail, 
as occurs in the Britannia and Conway bridges, the 
height of the guard or sides of the trough is 24in. above 
it. In the event of derailment the wheels would not 
have so even a bed to run on as they would in the 
tubular bridges. Well adapted as the rail guard on the 
Forth Bridge is for its duty, it is complicated in construc- 
tion, and besides, longitudinal sleepers of teak 12in. by 
54in., and chocks of the same material, 5in. by din., 
placed underneath the sleepers at distances 3ft. apart, 
coystitute a description of permanent way which is of far 
too expensive a character for ordinary bridges and viaducts. 

There can be no doubt that independently of the addi- 
tional security provided by rail guards in case of derail- 
ment, the general construction of the floors and platforms 
of modern bridges and viaducts greatly conduce, without 
their aid, to diminish the dangerous results of a train 
leaving the metals, even at a fairly high rate of speed. 
In the early days of railways the platforms of the bridges 
were usually composed of heavy transverse balks of timber 
overlaid by a plank floor. After a time the timber balks 
were replaced by iron cross girders, but the wooden 
flooring remained, and still remains on the bridges of 
many country and branch lines. The provisions stipulated 
for by the Board of Trade some years ago was to the 
effect that strong and substantial guards should be laid 
down on all large bridges and viaducts. They were to be 
fixed on the outside of the running rails as close to them 
as practicable, and at such a level above them as not to 
interfere with the steps, or opening of the doors of the 
carriages, or with any of the machinery or movable gear 
of the engines or trains. The value of this regulation in 
the interests of the public safety is obvious, although, 
perhaps, it does not carry so much weight as it formerly 
did. Ifa train gets off the line on a bridge with only a 
slight timber or plank flooring, it will go through it, 
unless checked in its descent by the cross girders, which 
it may carry with it. But if the floor of a bridge— 
omitting those built of stone and brick—consists altogether 
of steel or iron, which is sufficiently strong at every part 
of its surface to carry the weight of an engine and train, 
they cannot fall through; and so far as the strength 
of the structure is concerned, they can run as well on 
one part of the flooring as on another. This statement 
possibly assumes a somewhat optimistic view of so serious 
a contingency as the derailment of a train, one of the 
chief dangers of which lies in the violent shock which 
inevitably accompanies it, even when travelling at a very 
moderate rate of speed. The assertion might also lead 
to the conclusion that it made very little difference where 
the rail guard was placed so long as it was fixed some- 
where between the tracks and the sides of the main 
girders or the parapets of the bridge. Under these cir- 
cumstances, its only duty could be to prevent the train, 
after having become derailed, from—to use a nautical 
expression—going overboard. This is not a mere fanciful 
suggestion, for rail guards have been recently sanctioned, 
and are in present use, which can only act in the above 
manner. 

It is probable that the introduction of rail or safety 
guards was due to the practice in America of laying down 
heavy balks of timber outside both the rails to prevent 
a derailed train from going through the sides of their 
early trellis bridges. Timber balks are still generally 
used in the construction of rail guards, to form the piéce 
de resistance in the event of a train leaving the metals; 
but steel and iron in various forms have been also 
employed for the same purpose. Mass and weight, in 
some shape or another, are essential to the oe uate 
resistance of forces of an impactive character, and balks 
of timber of heavy scantlings are remarkably well suited 
to furnish that resistance, and, moreover, on the cheapest 
terms. In the construction of the modern rail guard, 
with some notable exceptions, timber balks are placed 
on the outside of the rails, about 7in. or 8in, from the 
edge of the rail head, and rising to a height above it of 
8in. to 6in. The balks are capped on the inside upper 
edge with angle iron, and strutted and tied together at 





regular distances, to prevent them being overturned by 
a heavy weight striking them. These rail guards do not 


embody any of the trough principle in them. If th 

wheels get off they must Gaike the best of the way Pres 
the spikes, chairs, or the flanges of the rails, accordin 

to the section used, and the sleepers and ballast. In the 
new Tay, the Sterling, and the River Douglas bridges 
the rail guards of both timber and iron are placed ff 
from the running rail, and are therefore useless ag guard 
or check rails in the original sense of the term. 

From the examples quoted, it is evident that the 
question among railway engineers and railway authori. 
ties as to which particular type of construction consti. 
tutes the best and most efficient rail guard on long 
bridges and viaducts, remains an opencne. Upon the 
old Tay Bridge the only protection against the possibility 
of derailment was a guard rail, laid parallel to the runnin 
rail in a double chair. It is very doubtful whether, in the 
event of a train getting off the line, a cast iron chair 
would be able to withstand the violence of the latera] 
lurch that would ensue. From this primitive system of 
safety guard to the finished and elaborate specimen on 
the Forth Bridge, is a great and no doubt permanent 
advance. The two chief and most important dimensions 
appear to be still undetermined; these are the distance 
of the safety guard from the edge of the rail, and the 
height above it. For instance, on the Earn Viaduct the 
distance of the guard from the running rail is over 2tt., 
and the height above it nearly 16in. The track in this 
example is regularly boxed in. We are not entering into 
the question of the merits of longitudinal versus those of 
transverse permanent ways; but it may be appropriately 
mentioned, that there is a tendency to revert to the 
original type. The viaduct carrying the deviation of the 
London and North-Western line over the Manchester 
Canal is laid with a longitudinal road and the bridge rail, 
This system, which dispenses with the use of chairs, hag 
the advantage of keeping the centre of gravity low down, 
and serves to diminish the tendency to ‘“ rocking,” 
which is always present when the base or foot of the rail 
is raised above its proper bed, which is the sleeper. A 
flat-bottomed rail can be used with equal advantage, 
instead of the bridge rail, or by the employment of 
special forms of fish-plates any section of rail can be 
adapted to suit a longitudinal bearing. Notwithstanding 
the difference, it might almost be said the discrepancy 
which exists between the various types of rail guards 
belonging to separate railway companies, they one and 
all appear to act efficiently, for it is rare that the derail. 
ment of a train, attended with serious results, occurs on 
an English line. Whatever may be the relative advan. 
tages or disadvantages of the individual rail or safety 
guards in use, it is certain that a great portion of what. 
ever credit may be due to them ought to be attributed to 
the employment of good materials, good workmanship, 
and good supervision. 








MOVING TWO &861x. WATER MAINS WITHOUT 
SHUITING OFF THE WATER. 

DvRING the construction uf the Lexington Avenue Cable Rail- 
road ia New York City it became necessary for the engineers of 
the Metropolitan Street Railway Company to move two 3éin. cast 
iron water mains without shutting «ff the water. These mains 
were in 9ft. lengths, They had to be a about 2ft, and 
moved sideways about lft. for a distance of 1(0ft., and for the same 
distance on either end of this section there was some shifting of 
position, so that the change in direction in passing from the old to 
the new location might be as gradual as possible. 

The first work was to erect a yoke over each joint, from which 
the pipes could be hung by a chain and turn-buckles, The yokes 
were of 8in. by 12in. yellow pine, the posts being 84ft. long, set on 
a wooden foot block of 5in. by 12in. yellow pine 2fc. long, and the 
cap piece was about 11ft. long, being 9ft. between the posts, The 
cap was laid on top of the posts without framing, and fastencd to 
them by 2in. by 9in, spruce cleats about 2ft. long, one being nailed 
at each pret and on opposite s‘des of the bent. Toen a aiagonal 
brace of 2in. by 9in. sprace about 3ft. long was nailed diagonally 
from the cap to each post on the opposite side to the cleat. 

A; soon as the first bent was set up and braced from the ground, 
the next bent was set up, and the two were fastened together by 
nailing two pieces of 2in. by 9in. spruce on top, reaching from one 
bent to the other at the ends, and £o on until twenty bents were in 
place. Then thechains, which were of jin. round iron, with links 
Zin. long on the inside, were put in place. The part of the chain 
which went over the yoke was 5ft. long, and the part which went 
under the pipe was 1lft. long. There were two turn-buckles at 
each bent, so that the chain would not have toslip around the pi 
or cap in lowering. Exch turn-buckle was of lhin. iron, with hooks 
on each end, and could lower 12in, without changing hooks, which 
were made to just fit in the links of the chain, hen the pipe 
was dropped as far as the turn-buckle would go the latter was 
taken off in its turn and the hooks placed in links nearer the end 
of the chain, when the lowering proceeded as before, Everything 
was made of sofficient strength to allow of every other turn-buckle 
being taken entirely off without blocking the pipe. 

The lateral movement of the pipes was accomplished by hanging 
the chains over the cap piece, a few inches to one side of a perpen- 
dicular through the centre of the pipe, and putting a din. by 6in. 
spruce brace from the end of the cap to the bank, to prevent the 
bent from moving toward the pipe, instead of the pipe toward the 
bent, At the same time a 2in. by Yin. sprace brace was added at 
each end of each bent, running diagonally from the top of one to 
the bottom of the next, and in opposite directions at the oppcsite 
ends of the bents. This was done to take care of the torsional 
strain caused by the cap being at right angles to the pipe. 

By begioning at one end, ic was possible to lower the first 100ft. 
of the — into position, and to take down and move ahead the 
first eleven bents ; then, as the pipe came into position, each bent 
was taken down and moved ahead again. ‘The two pipes lay 
parallel to each other, and 5ft. apart, centre to centre, One pipe 
was lowered ata time, There was one hydrant connection in each 

ipe, which had to be cut in moving. There were occasional small 
eaks while the pipes were being lowered, but they generally 
stopped as the pipe was lowered, and the joint hada chance to 
come back into place, When the pipes were in place, all the joints 
were gone over and put in good condition. 
The work was carried on day and night, and cost 5501°71 dole. 
— Railroad Gazette, 








Tue gas motors in Berlin have risen during the year 
from 1089, with 4757}-horse power, to 1123, with 5144? horse 

wer. The average size of the new engines is 11°4-horse power, 
as against 5°3 for the preceding year. On the other hand, there 
are only 34 new motors last year, as against 79 the year before. 
The average s‘z3 of all the engines in use was 4°58-horse power, ‘8 
against 4°37 the year before. Very small gas motors seem not to 
be in vogue at all; but the newer engines run up to 60-hore 





wer, Of the 1123 machines, 717 are from the Deutz works, 126 
rom Hille, Dresden, and 65 from Korting, Hanover, 
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THE BLACKWALL TUNNEL. 





Tue construction of the Blackwall Tunnel is a work 
which has attracted the attention of engineers all over 
the world. It is the largest tunnel ever constructed by 
the aid of a shield pushed forward as one structure. It 
is now approaching completion Ly Messrs. Pearson and 
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In 1869 the Tower Subway was constructed by Mr. 
Peter Barlow and Mr. J. H. Greathead. It is interesting 
as being the first tunnel in which a shield shoved forward 
as one structure was used, and for the construction of 
which cast iron was adopted. The external diameter or 
the cast iron rings was 7ft. 1jin.; the tunnel was driven 
through the London clay for its whole length, no water 


THE THAMES AT BLACKWALL 


IN TUNNEL AT BACK OF EHIELD, SHOWING HYDRAULIC MACHINERY 


in which compressed air was used in conjunction with a 
| shield, the tunnels were driven through London clay, 
| where no compressed air was necessary. 
| The first tunnel on a large scale completed by means of 
| a shield and compressed air was the St. Clair Tunnel, 
| constructed under the St. Clair River, which runs from 

Lake Huron to Lake Erie. The ground through which 


Son, under the chief engineership of Mr. A. R. Binnie, had to be dealt with, and no difficulties were encountered. | the tunnel was constructed consisted for the most part 


M. Inst. C.E. With this impression we publish a number 
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In 1886 Mr. J. H. Greathead, who has patented 




















of soft clay, with occasional pockets of gravel and sand. 
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of very interesting sketches taken in the tunnel, and in 
the following notice of the work we quote, amongst 
other sources, from the paper prepared by Mr. Maurice 
FitzMaurice, M.I.C.E., resident engineer, read before the 
British Association at Oxford. We published a number of 
drawings of the tunnel in Taz Ewcinzer of March 18th, 
1892, when it was about to be commenced. It has been 
constructed on the shield system adopted in numerous 
Cases, as mentioned at length by Mr. FitzMaurice in the 
paper referred to. 





LONGITUDINAL SECTION OF BLACKWALL TUNNEL 


many improvements in shields, commenced the City 
and South London Railway in London, which runs from 
the Monument, under the Thames, to Stockwell, a length 
of about three miles. The railway consists of two 
separate tunnels lined with cast iron segments 11ft. din. 
external diameter, and all constructed by means of 
shields. With the exception of three lengths, one of 
which was 750ft. long, where pockets or veins of gravel 
or sand were met with, and which necessitated the use 
of compressed air, and which was the first occasion 


The highest air pressure used was about 32 Ib. per square 
inch above the atmospheric pressure. The external 
diameter of the tunnel, which was constructed of cast 
iron, was 21ft. A shield was started on each side of the 
river, working towards the centre, and the maximum 
progress made by one shield during a month was 382ft., 
equivalent to an average progress of 12ft. during a day 
of twenty-four hours. The work was begun in 1888, and 
finished in 1890. Previous to the construction of the 
City and South London and the St, Clair Tunnels, com- 
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pressed air had been used in the tunnel under the 
Hudson at New York. A shield was not used here in 


is made through extremely soft clay, and is constructed 
with iron segments of 19ft. external diameter. This 


since 1891, on account of financial difficulties, although 
the greater portion of it is completed. 


London Bridge and Woolwich, a distance of about nine 


| river. 


| 98ft.; No. 4 shaft, 76ft. 


| space between being filled with concrete. 


Fach 





SAFETY DIAGRAM IN U 


miles, in which there was at that time no free river, holes, 29ft. 4in. in diameter, were left in each caisson to 
| give way for the tunnel through the shaft, and these holes 
The outcome of this agitation has been the establish- | were temporarily plugged with iron face plates carried on | 
ment of a free ferry at Woolwich, the building of the | horizontal and vertical girders, while the caisson was being | 
Tower Bridge recently opened, and the construction of the | sunk. About ft. from the bottom the inner skin is bent out- 
The Metropolitan Board of Works | wards to meet the outer skin at the bottom to form a 
brought several schemes for crossing the Thames before | cutting edge, which is strengthened by heavy diaphragms, 
| and a circular steel belt lin. thick. Provision was made | 


crossing. 


Blackwall Tunnel. 
Parliament between the years 1879 and 1887, and finally, 


in the latter year, obtained powers for the construction | for fixing an air-tight floor in each caisson above the | 
| tunnel level, so that air pressure could be used in sinking 
| it if necessary, and also to allow of the tunnel being con- 
structed under compressed air while entering the shaft. 
After the caisson had been sunk to its full depth, con- 


of a tunnel or tunnels at Blackwall. Tenders were then 
invited for the construction of a tunnel for foot pas- 


sengers of 15ft. internal diameter, and the tender of | 
Messrs. Pearson and Son, amounting to £318,840, was | 


accepted by the Board. On the Metropolitan Board of 
Works being succeeded by the London County Council, 
the latter refused to confirm the contract with Messrs. 
Pearson, principally for the reason that they considered 


it would be better to make a tunnel of a larger diameter | 


than 15ft. in the first instance. 
In November, 1889, Mr. John Wolfe Barry was in- 


structed to report to the Council on the possibility of the | 


construction of a tunnel of a larger diameter, and he 
reported that it was possible to construct a tunnel at 
— large enough to take both vehicular and foot 
traffic. 

In 1890 Sir Benjamin Baker was instructed by the 
Council to inspect the Hudson and St. Clair Tunnels, 
then in progress in America, and to advise them as to 
the hest way of proceeding at Blackwall. The result of 
this examination was that he reported to the Council 


that there would be no serious difficulty in constructing | 
at Blackwall a tunnel large enough to convey two lines of | 


vehicular traffic. 


In December, 1890, Mr. A. R. Binnie, the engineer-in- | 
chief to the Council, after consultation with Sir Benjamin | 


Baker and Mr. J. H. Greathead, reported that a tunnel of 
27ft. external diameter was the best size to adopt, and 


that the bottom of the tunnel should be at such a level | 


that the maximum air pressure necessary for its con- 
struction should not exceeed 35 lb. per square inch above 
the atmospheric pressure. 
then got out under Mr. Binnie’s directions, in consulta- 


tion with Sir Benjamin Baker and Mr. J. H. Greathead, | 
for a tunnel of this diameter, and tenders invited for its | 
The tender of Messrs. Pearson and Son, | 
amounting to £871,000, was accepted, and the work | 


construction. 


was commenced early in 1892; Mr. D. Hay and Mr. 
FitzMaurice, were appointed by the Council as resident 
engineers on the work under Mr. A. R. Binnie, and Mr. 
E. W. Moir took charge of the works on behalf of the 
contractors. 

The Blackwall Tunnel is much larger than any tunnel 


yet constructed by the methods adopted. The outside | being made air-tight, a greater air pressure can be main- 
diameter of the St. Clair Tunnel, which is the largest one | tained at the working face in front of the shield than in 
at present, is 21ft., while that at Blackwall is 27ft. in | the back portion of the tunnel. The space between the 
external diameter. The following are some of the lead- | two diaphragms forms air locks for going from one 
from entrance to entrance, | pressure to the other, and the diaphragms are provided 
| with rubber-faced doors for ingress and egress. 


ing dimensions :—Length 
6200ft. This total length is divided as follows :— 


Open approiches flanked by retaining walls... 1735ft. 
Cut and cover portion, built of brick and 

© ot an Eee 
Cast iron lined portion... 3083ft. 
The width of roadwayis... ... 16ft. 
And the width of each footpath dit, 


The contract drawings were | 


PPER PART OF TUNNEL. 


crete was filled into the bottom up to the level of 
| the invert of the tunnel, a depth of about 13ft., but 
| previous to this a water-tight wrought iron floor 
| was fixed below the concrete to prevent any water 
finding its way between the side of the caisson 
| and the concrete, or through the latter. No. 4 
caisson—see page 635—which was the first 
one sunk, was got down without much difliculty, 
but a great deal of trouble was, however, ex- 
perienced with No. 3. When it had been sunk 
80ft. it came to a bed of quicksand 8ft. deep, 
which was got through with the greatest diffi- 
culty, and at one time it was thought that com- 
pressed air would have to be adopted. 
Eventually, by loading it with 1500 tons of 
iron and bricks, which, with the weight of the 
| caisson itself and the concrete between the 
skins, made a total weight of nearly 5000 tons, 
and by the aid of large pumping power, it was 
| sunk to its final level, and was only Yin. out of 
level, although during process of sinking it had 
been as much as 14}in. Both No.3 and No. 4 
caissons were sunk by excavating the stuff by 
manual labour and filling into skips. No. 2 
caisson was sunk by excavating by means of a 
grab from inside the caisson, through the water, 
and weighting the caisson. No.1 was sunk in 
a similar way till near its final depth, when, 
| having got through the loose ballast, the water 
was pumped out, and the remainder of the 
sinking done in the dry. 

The shield by means of which the cast 
iron lined portion of the tunnel has been con- 
structed, andis being completed, isshown on pages 
635, 636, 638, and 642. It is 19ft. 6in. long over 
| all. The outside shell consists of four Zin. steel 
| plates. There are two vertical plate diaphragms 
'at right angles to the axis of the shield, and 
| dividing it into two parts. These diaphragms 


—as shown on page 639. 


| The portion of the shield back of the first diaphragm, 
' known as the “ tail” of the shield, consists simply of the 


The headway at the centre of the roadway is 17ft. 6in. 
The tunnel is level under the river, and the gradient on 
the first instance, but was adopted later on. ‘This tunnel | the north side is 1 in 84, and on the south side 1 in 36. 
| There are four vertical shafts, two on each side of the 
The depths of these shafts below ground level 
work, which was begun in 1871, has now been suspended | are:—No. 1 shaft, 75ft.; No. 2 shaft, 98ft.; No. 3 shaft, 

Each shaft is a wrought iron 
caisson of 58ft. external diameter at the bottom, and 48ft. 
In 1877 the late Metropolitan Board of Works obtained | internal diameter throughout, and lined inside with brick- 
powers to purchase and free the various toll bridges over | work. The batter of the outside is only that due to the 
the Thames, and this was carried out at a cost of | lap of the plates, each strake being vertical, and is 
£1,500,000. The ratepayers east of London Bridge, who | equivalent to an average batter of 1 in 100. 
had paid their share of this sum, naturally agitated for | caisson consists of two skins varying in thickness from 
increased facilities for crossing the Thames between | jin. to ,‘;in., about 5ft. apart, and braced so: Be 

wo circular 


$$$ 
outer shell before referred to; but forward of thi 
diaphragm there is also an inner skin, connected sti{i} to 
the outer skin by circular girders and in other ways re 
both joining together at the cutting edge—shown in detail 
below. , 
The working face is divided up by three horizontal and 
three vertical stiffening plate diaphragms in the line of the 
axis of the shield, into four floors and twelve working com. 
partments—as shown on pages 637, 638 and 642. Até6ft. 7in 
back from the cutting edge there is a vertical iron screen, 
coming down from the roof of each compartment, and 
behind his screen, between it and the air-lock diaphragm 
is what may be called a safety chamber. Should there be 
a sudden rush of material and water—owing to the com. 
pressed air suddenly blowing out, or from other cauges— 
the men could retreat behind this screen, and as its lower 
edge is some distance below the top of the compartment 
they are enabled to stand there with their heads above 
water. Horizontal iron poling boards or shutters, running 
| in guides at each side, and shoved forward by means of 
| screws, are used when in ballast, but when in hard clay 
| the face is open. Around the circumference of 
the back of the shield are arranged twenty-eight 
hydraulic rams, which shove forward the shield by press. 
| ing against the cast iron lining already erected. Hach 
ram is 8in. in diameter, and with a water pressure of 
| two tons to the inch exerts a pressure of about 100 tong, 
|making no allowance for the friction in the jack, 
| which gives, therefore, a pressure of 2800 tons on the 
| back of the shield; a total pressure of 4000 tons has, 
| however, been required at times. These rams also 
guide the shield. If it is required to be driven a little bit 
| to one side the rams on that side are shut off and those 
| on the other side turned on, and similarly in guiding it for 
| level. Some difficulty is occasionally encountered in 
| steering it in this way, as if a large number of rams are 
| shut off there may not be sufficient rams on to shove the 
| shield forward ; but in the 1800ft. of tunnel driven up to 
| date the lining is not more than 2in. out of straight, and 
| that only at one point. 
| When the shield has been shoved forward to allow the 
| erection of one ring of the cast iron lining, the tail of the 
shield still laps on to and outside the previous ring 
erected, and the new ring is then erected also inside the 
tail of the shield. At the back of the shield, p. 635, are 
fixed two hydraulic erectors, which take up each segment 
of the cast iron rings and put it into place, and hold it there 
until bolted to the adjacent rings. Each segment weighs 
about one ton. The shield was erected on top, and had 
to be got down to the bottom of No. 4 caisson, to start 
the tunnel from there. Its total weight was about 
230 tons. A tank or dock was cut out in the 
ground on top, sufficiently deep to float the shield, 
and it was built in this. When finished its ends 
| were timbered up, and the dock was connected with the 
caisson by temporarily taking away a portion of the side 
of the latter. Both were then filled with water, and the 
shield was floated into the caisson, and then lowered to 
| the bottom by pumping out the water. Each ring of cast 
iron lining is 2ft. 6in. long, and consists of fourteen seg- 
ments and a key; each segment, as stated above, weighs 
one ton, and the metal is 2in. thick, see p.637. The flanges 
| are 12in. deep, and vary in thickness from din. to 2in. 
All joints are planed, both circumferential and longitu- 
dinal. A recess 2in. deep is left on the inside of each 
joint, to allow of caulking with rust cement. As before 
‘ stated, the tail of the shield laps outside the rings, so 
















































The 
| material shoots passing through the diaphragm space are 
also provided with doors at each end, and act as air locks 














STEEL CASTINGS FORMING CUTTING EDGE OF SHIELD. 
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that when it is shoved forward it leaves a space of about 
| 4in. at the back of the rings. This space is filled with 
grout, driven in through a screwed hole, left in each 
segment for the purpose, by high-pressure air, used in 
one of Greathead’s patent grouting apparatus. This 
makes everything at the back of the rings absolutely solid. 
Only one shield has been used all through. Driving was 
commenced at No. 4 shaft—see page 638—and continued 
through No. 3 shaft across the river into No. 2 shaft. 
Lg shield is now at work between shaft No. 2 and shaft 
01, 
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THE BLACKWALL TUNNEL—LINING AND SHIELD 
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A Concrete Filling 
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TUNNEL 


When driving was first started from No. 4 caisson the 
face for about 2ft. deep at top consisted of ballast 
which had already been drained, to a certain extent, 
by the pumping in the “cut and cover” portion of the 
work. At the bottom there was about lft. of sand, and 


Cross Section of IRon-LINED —— LoONcITUDINAL SECTION OF SHIELD. 


the remainder of the face was hard clay. It was there- | 


fore settled to go some distance without using air pressure. 
As it was known the tunnel would run out of the ballast in 


a short distance, it was decided to drive a small top head- | still 4ft. above the bottom of the tunnel heading. It 
| was considered, therefore, that it would be dangerous to 


ing in front of the shield, instead of fixing up the 
iron shutters already referred to, and the work was done 
very well in this way, no other timber being used. ‘The 
first permanent ring of tunnel was put in on June 9th, 
1893, As the shield was running down a gradient of 1in 


36, and beds of clay and sand were nearly horizontal, the | work at the tunnel was suspended. The construction 


ballast in the top gradually disappeared, and the depth of 


sand in the bottom increased. Even after there was | 


some clay between the top of the shield and the ballast 


there was a good deal of difficulty experienced in dealing | 
with the latter, as the movement forward of the shield | 
seemed to break the thin crown of clay, and great | 
quantities of water found their way into the tunnel | 


between the tail of the shield and the cast iron lining. 
It was not, however, anything in excess of what could be 
dealt with by the pumps. 


By the first week in August, two months after driving | 


had been started, fifty rings had been erected, being equiva- 


lent toa length of 125ft. At this point a slight deformation | 
of the cutting edge of the shield was noticed at the left- | 


hand side in the bottomchamber. It was probably caused 


by driving the shield forward against a piece of rock | 


bedded in the clay, several seams of limestone and 


shelly rock being found at the base of the clay. It | 


was, however, not serious, and driving was continued, 
care being taken to clear out the excavation to the 


full diameter of the shield at the bent edge. By | 


the middle of September, seventy-seven rings, being 
equivalent to a length of 192 lineal feet, had been erected, 
and at this date the buckling of the cutting edge of the 
shield was much increased, the edge being bent in one 
place 2ft. inward from its correct position, in spite of the 
enormous strength, as shown by the engravings on pages 
635, 638, 636, and 637. This deformation was no doubt 
caused by not clearing out the material completely in front 
of the cutting edge. It was almost impossible to 
repair the shield where it was, and it was there- 
fore considered better to continue on to the next 
shaft, As it was difficult to drive the shield pro- 
perly with the bottom cutting edge so much bent, it 
was decided to drive a bottom timbered heading in 
front of the shield, and to put in a concrete foundation 
the same mould as the shield, which the latter would run 
on. This heading was kept about 50ft. in front of the 
shield, so as to give the concrete time to set. The exca- 
vation in the three upper floors of the shield was carried 
out without timbering. At this point there was about 2ft. 
of sand in the bottom. The tunnel was then carried on 
in this way, as much as Sft. of completed tunnel being 
often constructed in the twenty-four hours. The depth 
of the sand in the bottom of the shield was gradually in- 
creasing as the tunnel was driven down grade, and a 
considerable amount of water was coming through it. 
The tunnel was now approaching No. 3 shaft, and it 
was seen that there was a connection between the 
water in the shaft and that in the tunnel, the water in 
the latter being reduced when “ blows” of water and 
sand took place under the cutting edge of the caisson 
— was being sunk to form the shaft. On December 
a 191 rings, equivalent to a length of 477 lineal feet, 
. been erected, and the sand was now up to the centre 
: the shield. For a few days before this date the water 
n the bottom heading had been very troublesome, and 
- this day there was @ large rush of water and sand into 

¢ heading, and in twenty-four hours it was full of sand. 














Shewing Portion of Compleled Tunnel. 


The back of the shield was at once timbered up, and the | 
water rose in the tunnel to a height of 15ft. at the back | 
of the shield. The position was now as follows:—The | 
shield was being driven towards No. 3 caisson, and the | 
cutting edge was only 67ft. from the side of the caisson, | 
and the face of the heading in front of the shield was 
only 37ft. from the side of the caisson. The caisson 
itself was in process of sinking, and its cutting edge was 


construct the tunnel any closer to the shaft until the 
latter was sunk to its full depth, as the sinking of the 
shaft might cause sand to be drawn from under the cast 
iron rings of the tunnel. Under these circumstances all 
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of a concrete bulkhead across the tunnel with air- 
locks in it was commenced, so that the remainder of the 
tunnel might be continued under air pressure. No. 3 
caisson was sunk to its full depth on March 14th, and on 
March 28rd the tunnel was put under compressed air. 
After this there was no trouble with water. The 
old heading was immediately cleared of sand, and 
the timbering was found very littleinjured. The heading 
was then continued into No. 3 shaft, and the concrete 





foundation for the shield put in, and the latter reached 
the shaft early in May. 
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After compressed air was used, no difficulty was 
found in carrying on the work quickly and satis- 
factorily, the only trouble experienced being in making 
a good joint between the tunnel lining and the shaft, 
as the ground here was much broken owing to sinking 
the caisson, and the compressed air blew out quickly ; 
but it was accomplished after a week’s work. During 
the time compressed air was in use the greatest pressure 
necessary was 221b. to the square inch, and no attempt 
was made to use a higher pressure in front of the shield 
than in the tunnel. The repairing of the shield in No. 3 
shaft was then commenced. All the bent portions of the 
shell and inner skin were cut away and replaced by steel 
castings, shown at page 636, and the shield further 
stiffened and strengthened in various ways, the total cost 
of this misadventure approaching £10,000. 

Driving was then started from the north side of No. 3 
shaft across the river, and compressed air was used all 
through this portion of the work. Very little difficulty 
was met with at first, as there was a layer of clay 
between the top of the tunnel and the bed of the river 
for about two-thirds of the way across. After the clay 
died out there was nothing but ballast, and for 350ft. 
the depth of ballast between the top of tunnel and 
bed of river did not exceed 10ft., and at one point there 
was only a depth of 6ft. A bed of clay, 150ft. wide, 
and about 10ft. p we was tipped on to the bed of the river 
from the point where the natural clay died out to the 
other side of the river, to prevent the air blowing out 
of the tunnel, and so that in case the air did blow out 
suddenly the clay might fall in and choke the blow. This 
actually happened on several occasions, and a large 
quantity of the clay which had been dropped on the river 
bed from hoppers was excavated in the tunnel. The 
depth from high-water level to the bottom of the tunnel 
here is 80ft., which is equivalent to an air pressure of 
about 351b. per square inch, but it was never found 
necessary to use more than 28 1b. in the tunnel, although 
35 1b. was used in getting in the bottom of No. 2 
shaft. This is ® comparatively high air pressure, 
and is about the maximum which men can work in con- 
tinuously for any length of time; the average pressure 
was, however, below this, as the range of tide is about 
20ft. Much higher pressures have been used on some 
works in America ; in one case a pressure of 48 lb. being 
used, and the men working only in shifts of two hours. 

While constructing the portion of the tunnel under the 
river which was in clay, the average progress was about 
7ft. 6in. per day of twenty-four hours, but on occasions 
length of 12ft. 6in. has been constructed in this time. 
When in ballast this rate was much reduced, the average 
being a little under 2ft. per day of twenty-four hours, and 
the maximum between 3ft. and 4ft. for the same time. 

As an engineering feat the Blackwall Tunnel ranks 
equally with the Thames Tunnel constructed by Brunel, 
now over half-a-century ago. When the project for 
a tunnel under the river at Blackwall was under con- 
sideration, the London County Council hesitated to adopt 
it, expert opinion being strongly at variance as to its feasi- 
bility. Brunel’s tunnel had been made in clay, with occa- 
sional pockets of gravel. This tunnel had to be made 
through Thames ballast, and to'come to within 5ft. of the bed 
of the river. On the face of it the thing looked impossible, 
but the eminent engineer Sir B. Baker, of Forth Bridge 
renown, was consulted, and he reported so positively of 
the practicability of the work, a view concurred in 
by Mr. J. H. Greathead, the engineer who has familiar- 
ised the use of shields, that the Council finally decided to 
proceed with the construction of the tunnel on its present 
lines. The contract for the work was let to Messrs. S. Pear- 
son and Son in March, 1892, their tender being, as stated, 
some £871,000. Engineers who had been connected 
with some of the most important subaqueous tunnels 
then existing strongly counselled the contractors to have 
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THE BLACKWALL TUNNEL 
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LONGITUDINAL SECTION OF TUNNEL, WITH SHIELD WORKING IN CLAY 
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NTT fale K 
TRANSVERSE SECTION OF TUNNEL AND STRATA OF RIVER BED 


nothing todo with sucharisky,ifnotimpossibleundertaking ; The view given on page 685 shows the back of the segments and hold them up as shown on page 63». 
that was certain to be accompanied bydisaster. But the ex- | = great shield with its ‘hydraulic| The view on page 642 shows the shield coming into 
perience the contractors had gained upon the tunnel under | machinery, particularly the hy- | No. 2 shaft. The different compartments into which the 
the river Hudson, New York, gave them confidence, and draulic segment lifting machines. | working face is divided are clearly shown, and the iron 
they saw their way to complete what looked impossible. These machines are shown here in | shutters are seen closing the face in the three upper floors. 
Mr. Moir, their agent and engineer, who had had charge | detail and on page 637. Its design | The working of these shutters and the general arrange- - 
of the work in New York, was instructed to design, can be gathered sufficiently from | ment of the compartments are shown in the lower sketch sO 
absolutely regardless of cost, the special appliances that these, so that it may be under- | on this page. 4 
were needed to perform the unequalled task of construct- | stood that the plunger with the| The view on the top of page 638 shows the back of the 
ing a tunnel 27ft. in diameter through gravel full of water claw at its lower end is made to | shield with the erectors putting two cast iron segments 
that could not be drained. .The expeditious success .  liff the segment, and then by|in place. A portion of the completed tunnel is seen in 
achieved is in no small measure due to Mr. Moir’s ability Plan of Erectors means of the cog-wheel and | perspective. The hydraulic rams at the back of the shield 
and forethought. }rack shown, to move in one direction to place the | and the muck shoots and locks are also shown. 
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MARSHALL’S 


VALVE GEAR—HOLLOWAY ELECTRIC LIGHT STATION 


MESSRS, J. FOWLER AND CO., LEEDS, ENGINEERS 
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The longitudinal section on page 638 shows the shield 
when working at a clay face. A travelling stage which is 
carried along with the shield is shown at the back. Onto 
this stage the excavation from the upper floors is received 
and then shovelled through holes in the stage floors into | 


MARSHALL'S VALVE GEAR. | 


In describing the Great Northern Railway Company’s | 
electric light station at Holloway, and the engines supplied | 
by Messrs. Fowler and Co., of Leeds, in our impression for 


, This stage also carries the tin gs. ke, | Uctober 18th, we reported in favourable terms of the valve 
‘ ects hate on nae 639 shows Sagoo in | ee a ee es a “| a a — 
4 ; s | en n the place. Vv illustra’ 
the naturally-de osited material of the bed of the river, | tpi, gear. The on above will be Lea to = tem certain 
and the specially-deposited bed of clay which the con- | features clear concerning which some of our readers have 


tractors had to i ys in position when under the shallowest | 
part of the bed to keep the river out. This section is | 
about half way across the river, and nearer the Middlesex | 
side the tunnel was completely in ballast. 
The other view on page 638 shows the vertical and | 
horizontal girders es face-plates of plug while | 
sinking the caisson. This plug is, of course, completely | 
removed when the shield is ready to leave the caisson. | 
The view on page 636 shows a safety diaphragm built 
across the upper half of the tunnel. This is made of iron | 
plates stiffened by timber beams, and isair-tight. If there | 
should happen to be a sudden rush of water into the | 
tunnel, this space at the back of the diaphragm forms a | 
safety chamber, as the water can only rise here and there 
by compressing the air which is shut in there, and this, of 
course, stops as soon as the pressure of the air is equal to 
that due to the head of water. There is an air lock in 
this screen, so that men can get behind the screen 
should the water in front of it have risen up to its | 
lower edge. One of these diaphragms is always put up a 
short distance behind the shield. We cannot conclude | 
this article without congratulating the engineers and 
contractors upon the successful completion of the difficult | 
parts of this great under-river tunnel. We have also to | 
thank Mr, FitzMaurice for his ready assistance to our | 
artist in the preparation of the sketches from which our | 
engravings are made, and in the preparation of this article. | 








| 





THE SIMPLON RAILWAY. 


A DEFINITE agreement for the construction of the Simplon | 
Railway, subject to ratification by the legislative assemblies | 
of the two countries, was concluded at Berne on the 25th of | 
November last by the representatives of the Italian Govern- 
ment, the Swiss Federal Council and the Jura-Simplon 
Railway Company. The terminal points selected are Brieg 
in the Rhone Valley and Douro d’Orsola on the Italian side. 
About two-thirds of the whole length will be included in the 
main tunnel from Brieg to Isello in the Val de Vedro. 

There are to be two parallel single-line tunnels, 18ft. high 
and 55jft. apart, connected by cross levels at intervals of 
220 yards; but only one of them is to be completed to the 
full size at once, the work on the second being confined to 
the bottom drift, and the cross galleries, with a full-sized 
length of a quarter of a mile at the summit, to serve as a 
crossing place for trains while the traffic is worked over a 
single line. The contract price for this part of the work is 
£1,900,000, and the time allowed 54 years, with a premium 
of £200 per day for earlier completion, and corresponding 
penalties for delay. 

he enlargement of the second tunnel to full size will 
cost £600,000 without ballast, and £280,000 are allowed for 
power works and other exterior buildings. The total cost 
Will, therefore, be £2,780,000, exclusive of building and 
ballasting materials. During construction the drift in the 
second tunnel will be used as a road for taking building 
materials and supplies to the face, as well as for drainage, 
Ventilation, and jaying pressure on other pipes, while the 
stuff broken will be brought out through the full-sized 
tunnel. The boring will be done with Brandt’s hydraulic 
Oring machine working under pressure of 10001b. to 
15001b, per square inch, according to the hardness of the 
rock. The maximum temperature expected is about 
= deg. Fah., necessitating the removal of 1,504,000 deg. Cent. 
eat units per hour by the ventilating current and the 
Waste water of the boring machines where temperature 
Varies with the season from 39deg. to 54 deg. Fah., which 
ot ape about 700 gallons per minute, or only about one- 
ird of the supply available at the two ends of the tunnel. 
= two years’ time the workmen will be conveyed to and 
Pe the work by train, and special regulations will be 
yes to protect them from the effects of sudden changes 
of temperature on their return to the surface, 








| expense was borne by French engineers; but with a courtesy 


asked questions. The valves are of the rocking or so-called 
Corliss type, the cut-off or expansion valve being inside the 
main valve. Two dies are used in connection with the 
governor, and as one is carried up while the other is let down 
at the same time, the tendency to jump set up by the inclina- 
tion of the links is greatly reduced, and much steadiness of 
action is secured, 

This valve gear performs very well indeed, and the regula- 
tion of the engines leaves nothing to be desired. We think 
that, with what has already been said in our pages, no further 
doubt can exist as to the mode of action of the Marshall 
valve gear. 








OBSERVATIONS ON THE LILLE EXPERIMENTS 
ON THE COMPARATIVE EFFICIENCY OF 
ROPES AND BELTS FOR THE TRANSMISSION 
OF POWER.* 

By Professor Davip 8S, Capper, of London. 


EXPERIMENTS on the efficiency of ropes and belts for the trans- 
mission of power have been few; and for the most part such 
knowledge as is at present on this subject has been 
indirectly derived. The investigation is perhaps as important as 
any in its influence upon industrial economy ; but the problems 
involved are complex, and experiments, in order to be conclusive, 
must be on such a scale as marcrcecgays Fr involve a large expendi- 
ture both of time and of money. is has hitherto paralysed 
effort ; and the Société Indurtrielle du Nord de la France are to be 
congratulated upon the enterprise and liberality of certain of their 
members, whereby experiments on a large scale have been rendered 
possible, All the arrangements were carried out and all the 


worthy of general imitation the Société invited the Institution of 
Mechanical Engineers to send a member to represent them at the 
trials, At the request of the Coure the author attended in that 
capacity the preliminary meeting held in November, 1893; and, 
being then elected one of six additional members of the Com- 
mission, was present at the subsequent meetings and at the trials. 

The programme, drawn up by the President of the Commission 
and submitted to an early meeting, confined the scope of the 
trials to a direct comparison between the gross power required to 
overcome a fixed resistance through ropes and through belts. With 
a view to obtaining an absolute. determination of the power 
absorbed in the gearing, the author suggested that the fly-wheel 
should be designed so that break tests could be carried out, and 
that a series of such trials should be undertaken. But after con- 
sideration of this proposal, it was decided by those who were 
responsible for carrying out the experiments to adhere to the 
original limits. A further suggestion by M. Neu—that the engine 
might be eliminated altogether by employing three dynamos, the 
second of which could be driven from the first, and, running as a 
motor, could drive the third through the rope and belt gearing— 
was found impracticable, owing to the extent and cost of the 
installation which it would involve. Thus limited, the experiments 
were arranged and carried out in the most admirable manner, and 
with all possible precautions, 

The engine is of the horizontal two-crank rag iy type, and 
was constructed by Messrs. Dajardin and Co. to drive their work- 
shops. It was specially fitted with twin fly-wheels for the trials. 
The cut-off is effected by vacuum plungers, controlled through a 
trip gear by the governor. An injection condenser maintained a 
constant vacuum, the back pressure in the low-pressure cylinder 
being less than 3 lb, per square inch. The air and feed pumps are 
worked off the high-pressure cross-head, 

Indicators.—Four Tabor indicators were used, and previously to 
the trials their springs were calibrated under steam by M. Bonet 
against two standard gauges. The corrected scales are given in 
Table 2, page 580, and these have been employed in all cases for 
calculating the horse-powers. For all the trials the position of the 
indicators remained unaltered ; and as each end of each cylinder 
was indicated by the same observer throughout, the observations 
could be strictly compared with one another. The indicator 
pistons were well oiled every ten minutes; and all four diagrams 
were taken simultaneously at the instant when the — 
was given that the resistance was steady at the required value. 
Every care was taken to prevent inaccuracies due to unequal 
pressure of the pencil; and the diagrams were remarkably 








uniform, and free from any indications of such defects, The 





* Institution of Mechanical Engineers. See THE ENGINEER, p. 580 ante- 


author took a number of diagrams in which pencil contact was 
maintained for half a minute ; and the outline showed a scarcely 
ae thickening, the greatest fluctuations taking place, as 
would be expected, in the high-pressure cylinder. 

Boiler.—The boiler was of the locomotive type, fitted with steel 
tubes having internal feathers for increasing the heating surface. 
The stoking was excellent, and the boiler pressure was remarkably 
steady from beginning to end of the trials. 

Dynamo,—The dynamo was of the four-pole type, the armature 
being gramme-wound with 252 turns of rectangular copper, form- 
ing three sections, The armature resistance was 0°001585 ohm. 
The field magnets were shunt-wound, the resistance of the field 
winding being 4°642 chms ; and the air space between the core and 
the pole-pieces was 0°787in. The efficiency of the whole system, 
E.H.P, + LH.P., was rather over 684 per cent., measured on the 
volt and ampere meters, The rated output of the dynamo was 
1200 ampéres at 113 volts, or 135°6 kilowatts, when running at a 
speed of 265 revolutions per minute, 

Fly-wheel and pulley.—The breadth of the fly-wheel and pulle 
for the ropes was 13-08in., and for the belts 18°48in., as peor = | 
size in Figs. 1 to 5. 

Results of the trials—In the summary table, page 580, will be 
found the means of the fifteen observations tin during each 
trial. The maximum mean, 162°42-horse power, was developed in 


| the trial of the Domange leather belt, and the minimum mean 
| 160°70 in the second trial of the ropes. The difference is 1°05 per 


cent, of the maximum mean. From the method adopted in the 
experiments, this represents the whole difference found between 
the efficiency of the two plans. On referring to the table of details, 
however, it will be seen that during each experiment a greater 
variation of power was observed than this mean. In one trial the 
difference between individual readings reached 5-7 per cent., while 
the least variation in any trial was 3°1 per cent. As each obser- 
vation is complete in itself, and as the resistance was constant to 
0-4 per cent. throughout the trials, and every ible precaution 
was taken to ensure uniformity of conditions, it is evident that a 
constancy to within about 3 or 4 per cent. is the utmost which can 
be relied upon. The indicators being carefully calibrated, and 
used only for comparison, would give results true within these 
limits ; but the unknown mechanical efficiency of both engine and 
dynamo, the errors of observation, and the possible changes in the 
actual amount of the power absorbed in the gearing, must clearly 





have effected the tive readings to an amount sufficient to 
produce the larger variations. It appears, therefore, that the 
difference bet the efficiencies of the rope and the belt gearing 





used in the trials was inappreciable within these limits ; and to have 
practically demonstrated this fact is a result of sufficient value, 
although the more important question of the actual power absorbed 
by the gearing is no nearer solution. 

Slip.—In measuring the slip of the belts the effective radius has 
been taken from the centre of the shaft to the surface of the fly- 
wheel and pulley rims. The thickness of the belt has thus been 














neglected. If the belt thickness be added to the diameter of the 
fly-wheel and pulley, the slip would be more correctly stated as 
follows :— 
Slip of Beit. 
| ee ee al Py g 
ae}; os a 
Description of belt. $4 | 4 5 aq 
o8 | $8 $a 
on a3 a 8 
Fly-wheel, effective diameter .. feet) 16°413 | 16°423 | 16°418 
‘ »» _ circumference .. feet! 51°563 | 51°594 | 51°579 
* circumferential velocity, ft. per sec.| 67°934 | 68°001 | 68°109 
Pulley, effective diameter .. feet) 4°953 | 4°963 | 4°958 
+ “a circumference., . feet) 15°560 15°592  15°576 
» circumferential velocity, ..ft.persec | 67°708 67°751 67°945 
Slip of belt, actual. ..ft persec., 0°296 | 0°250| 0-164 
Pa » ~©percentage ee per cent. | 0-333 0°368 | 0°241 





The speed of slip reckoned as above for the belts is from about 
10ft, to 15ft. per minute, With regard to the ropes, it is 
uncertain to what depth they sink into the grooves when running 
under load. In Table 13 the slip of the ropes has been calculated 
on the assumption that the effective radius is the distance between 
the centre of the shaft and the centre of the rope when at rest. 
But on removing the ropes the author found that the polished ring 
showing where rubbing had taken place was gin. broad, and lay 
within thatradius. Itseems probable thereforethat the trueeffective 
radius lies within the limits assigned to it ; and as a small decrease 
in the effective circumference would considerably increase the slip, 
it seems doubtful, in the absence of special experiments, what is 
the real slip of the ropes. 

Previous experiments: Morin.—The earliest belt experiments on 
record were made by General Morin, who in 1834 investigated the 
laws governing the friction of leather belts on wooden drums of 
three different diameters and on cast iron pulleys. From each end 
of a black curried leather belt, suspended over a fixed drum, were 
hung weights, which at one end were gradually increased until 
slipping commenced. The belt had been made pliable by previous 
use ; and Morin estimated that the loss due to stiffness might be 
neglected in comparison with the friction of slipping. With weights 
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of which the mean varied between 41 1b. and 125 1b, inch of 
width, and with arcs of contact varying within a —— of proportion 
of 1 to 8, the coefficient of friction remained sensibly constant. In 
another series of trials dynamometers were inserted on both sides 
of an endless vertical belt, which passed round a pulley and an 
oak drum. Weights were hung in a scale-pan attached to the 
circumference of the drum, which with the pulley was allowed 
to rotate as far as the dynamometers would permit. It was thus 
possible to measure the tensions on the two sides of the belt, 
under the three conditions of rest and motion and when about to 
slip, The normal tension could be increased by tightening the ends 
of the belt when at rest. Loads increasing from 0 lb. to 175 lb. per 
inch of width caused no appreciable variation in the sum of the two 
tensions until slipping — The greatest single tension applied 
was 1741b,, the least 11 1b.,and the sum reached a maximum of 
2061b. The coefficient of friction varied between 0°544 and 0°596, 
the mean being 0°573. 

Briggs and Towne.—In the journal of the Franklin Institute for 
1868 a paper was published giving an account of experiments made 
by Messrs. Briggs and Towne upon the coefficient of friction 
between leather belts and cast iron pulleys, and upon the strength 
of belts. Pulleys 12in. and 238in. and 4lin. in diameter were 
employed, all of them having been in workshop use for some years 
previously. The belts were in various conditions; some were new, 
others had been in use some considerable time, and others were on 
the point of breaking down. The arrangements were similar to 
those of Morin’s first experiments, scale-pans being attached to 
both ends of the belt suspended freely over a stationary pulley ; 
in one scale-pan the weight was constant, and in the other weights 
were = 4 added until the belt slipped freely ; the load was 
then recorded. For all the experiments the velocity of slipping 
was about 200ft. per minute, and care was taken that the weight 
should be only just sufficient to cause free sliding without accelera- 
tion. The arc of contact was 180 deg. for all the experiments. 
With tensions of 71b. to 1101b. per inch of width, the mean of 
168 experiments gave a calculated coefficient of 0°58, thus confirm- 
ing Morin’s results. As it was found impracticable to imitate 
exactly the working conditions where free slipping should not take 
place, Mr. Towne considers that a coefficient calculated on the 
assumption that the working tensions are 60 per cent. of those 
applied in his experiments, or 0°42, will better represent the 
working value. In arriving at this result, no account was taken 
of the velocity of the belt, which was inappreciable, or of the 
dimensions of the pulley. The ultimate strength of leather belts 
of -j,in. or 0°219in. thickness Mr. Towne found to be about 200 Ib. 
per inch of width, when the rupture was through the laced joints ; 
when through the rivet holes of the splices, a strength more than 

as large again was obtained ; and when through the solid 
leather, it reached 675 lb. per inch of width. 

Leloutre.—In 1878 an extensive series of experiments was made 
by M. Leloutre upon the elongation and breaking strain of leather 
driving belts, and the slipping of belts and cords. By attaching 
weights to narrow thongs zy bal different belts, he found that 
the maximum resistance to stretching of ordinary leather is at a load 
of 850 lb. per square inch. ‘At this load the most economical 
results will be attained. The slip he determined in the same 
manner as Morin, by hanging belts with both ends free overa 
stationary polished pulley. By carefully manipulating the weights 
at the two ends he obtained constant s s of slip down to as 
slow as $in, per minute. The diameter of the pulleys varied from 
4in. to 8ft., and the width of belt from gin. to 12in. The arc of 
contact was from 180 to 1260 deg. The ropes were l}in, diameter, 


conditions has been determined, and the value of the coefficient of 
friction for that speed found to be 0°27, a value which Mr, Towne 
accepts as more accurate than that which he was forced to deduce 
without direct confirmation. It is therefore possible to ensure 
that no excessive loss shall occur from slip. But there still remain 
residual losses—slip due to elasticity, work in Pree apacaen, | the 
stiffness of belts, reduction of the coefficient at high s s by 
centrifugal action and by air—about which very little is definitely 
known, 

The experiments of Mr. Lewis and M, Lelontre tend to show 
that the total loss in well-designed belt gearing does not exceed 3 
or 4 per cent. of the gross power transmi' ; and M. Fauquier 
has investigated the losses due to stiffoess, with results which 
require confirmation before they can be deemed conclusive, and 
with which the observations of Mr. Lowis directly conflict. 

By the Lille trials it has been shown that ropes are practically 
as efficient as belts, though some slight doubt has been cast upon 
the actual value as previously determined of the losses in belt 
gearing , from the fact that the variation which was found between 
individual observations at Lille exceeded 3 per cent. It is to be 
regretted that it was not found possible with such a unique 
installation to extend the limits of the research ; but it must be 
admitted that the difficulties were great, and the increase in the 
outlay would probably have been large. 

In conclusion, the author desires to express his thanks to M, 
Dabreuil, M. Dajardin, and the members of the Commission and 
of the experimental staff, for the kindness which was shown him 
on all occasions, and for the ungrudging manner in which facilities 
were afforded him for acquiring information upon all that con- 
cerned the trials, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





BULL-HEAD RAILS VU, FLANGE RAILS, 


Srr,—In regard to the best form of rail section, it may be said 
that if a flange rail can be made of as good quality as a bull-head 
rail, it is preferable for railway tracks. It stands on its own 
bottom, independently of any extraneous support, and is less 
liable to fracture. It is argued that the bull-head rail is a better 
girder section for long spans, but a much better track can be 
made and maintained with rails supported by a full bearing on 
fifteen or sixteen ties each, than the same rails supported — 
by narrow chair seats on ten or twelve ties, Rails are intend 
to form the rolling surface of a track construction, and should 
not be idered as independent structures acting as bridge 
spans supported on piers. The flange rail is more used than any 
other section, and it should be the only section considered for 
railways of light traffic, while equally suitable for the heaviest 
traffic, as abundantly proved in the United States. Mr. White- 
house implies that he would not use 561b. chairs, but even 25 lb, 
chairs, or 501b. per tie, aggregate something considerable per 
mile. In this connection I beg to give the following quotation 
from my paper on ‘‘ Eaoglish Railway Track ”—‘' Transactions,” 
American Society of Civil Eogineers, 1888 :— 

‘* Even if it is conceded that the English type of track, as now 
in use, is safe and substantial, and adapted to the requirements of 
traffic on Eaglish railways, it was surely a most ill-advised pro- 








and were tried both with plain pulleys and with circular and 
V-shaped grooved, The coefficient thus found for new leather belts 
was 0° 155, for old greasy belts 0°20 to 0°22; for the same belts on un- 
polished pulleys it rose to 0°33. With moist leather the coefficient 
was sometimes as low as 0°12. With ropes and smaller cords its 
value was about 0°070 to 0°075. In replacing with belting some 
large spur wheels, through which 750 indicated horse-power was 
, M. Leloutre had the opportunity of making careful trials 
th before and after the change. The total loss of power in 
engine and ing with the spur wheels was 208-horse power, 
and with the belts 184-horse power. Reckoned on the gross power, 
the belts were, therefore, about 3 per cent. more efficient than the 
wheels, As it has been shown by careful experiments made by 
Mr. Wilfred Lewis that the average efficiency of well-cut spur 
ing is about 93 per cent., M. Leloutre’s experiment would 
indicate an efficiency of about 95 to 96 per cent. for the belting. 

Lewis.—In 1866 experiments were carried out by Mr. Wilfred 
Lawis, for Messrs, Sellers and Co., to determine the slip and 
efficiency of belt ing. A large number of observations with 
different kinds of belts showed that with belting properly arranged 
the slip should not exceed 14 to 2 per cent. If, however, slipping 
occurs to any considerable extent, a black oily deposit accumulates, 
and the coefficient being reduced, the slip is ely increased. 
By measuring the torsional moment required to run a straight belt 
at different speeds, the total efficiency of the gearing was calcu- 
lated to be 97 per cent. of the gross load, thus practically con- 
firming M. Leloutre’s direct experiment. Contrary to the theory 
of Poncelot and the experiments of Morin and Briggs, Mr. Lewis 
found that the sum of the tensions does not remain constant, but 
increases with the load as much as 33 per cent. with vertical belts. 
As the efficiency and the slip were the same, whether thick or thin 
belts were employed, Mr. Lewis could detect no loss from stifiness. 
He therefore concludes that economy depends chiefly upon slip and 
journal friction. 

Lanza.—Professor Lanza, also in 1886, supplemented the in- 
formation obtained by previous experiments upon slip by seeking to 
determine : first, what is the average speed of slip under ordinary 
practical conditions of working ; second, what is the coefficient of 
friction obtained with the average s of slip; third, what is the 
variation of the coefficient with different kinds of pulleys and 
belts. By careful experiment he finds that the average speed of 
slip under ordi working conditions is from 3ft. to 12ft. per 
minute ; and at that speed the coefficient of friction has a mean 
value of 0°27, 

Fauquier.—Farther information has been gained by a series of 
trials made by M. Fauquier, the results of which are recorded in 
the Proceedings of the Société des Ingénieurs Civils for 1893. 
With a smooth-rimmed pulley running on carefally-prepared bear- 
ings he determined the weight uired to maintain a constant 
speed of rotation, when attached alternately to loaded belts and 
loaded ropes passing round the rim. The added effect of the 
grooves of a rope pulley was determined by measuring the 
moment of resistance due to the sticking of the rope in the groove. 
Palleys of three different diameters were tried. From his results 
he derives a formala by which the loss of power due to the stiffness 
of the ropes and belts may be calculated ; and concludes that rope 
gearing absorbs from one and a half to three times the total power 
that is lost in belt gearing. This he attributes chiefly to stiffness ; 
but it must be remembered that the measurements upon which he 
relies are of necessity liable to large proportionate errors. His 
results must therefore be received with caution in the light of 
the Lille results, 

Conclusion.—In almost all these experiments the chief object 
has been to determine the limit of load under ordinary working 
conditions, beyond which a belt will slip upon its pulley, The 
work of Morin left out of account the effect of s of slip upon 
the frictional coefficient ; and although Messrs, Briggs and Towne 
recognised its inflaence, they were unable to carry out experiments 
of a satisfactory kind at the speeds of slip due to the elasticity of 
belts under ordinary working conditions. Other experimenters, 
working at lower speeds of slip, obtained conflicting results ; and it 
was not until 1882, when Professor Holman experimented at 
varying speeds of slip with the express object of finding the cause 
of the discrepancies, that the coefficient was known to vary from 
0°58, the value obtained by Morin and Mr, Towne, down to 0°12 
when the speed of slip was sufficiently reduced. Since then Pro- 
fessor Lanza has set all doubt at rest by a careful and elaborate 
series of tests, in which the average speed of slip under ordinary 





ding to introduce it in the Colonies. Yet in India it was exten- 
sively introduced, ard in 1876 a track was designed by Mr. John 
Fowler, M. Inst. C.E., for the New South Wales Government 
Railways, which consisted of 761b. double-headed steel rails in 
26 1b, chairs. In this way the Colonies were likely to be over- 
whelmed with capital expenditure, and it is easy to see what a 
much greater extent of country might have been developed and 
made productive by the use of a track lighter and less costly, but 
equally efficient for traffic requirements. With a flange rail there 
would be 52 1b. of cast iron—chaire—per yard saved, or 91,520 1b, 
per mile, while a 65 lb. or 70 Ib, rail would have been amply heavy 
enough, especially with the English system of fastenings. In fact, 
a 714 1b. rail was designed for this same system. The flange rail, 
however, is now extensively used in all the Colonies, and will pro- 
bably supersede the double-headed rail entirely. Had the ‘ rail- 
and-chair’ type of track been generally adopted, the Colonies 
would have built the railways for posterity, reaping little practical 
benefit during the youth of the country.” 

As to the quality of the rails, it is doubtless easier to make a 

‘ood rail of bull-head section than one of flange section, but that 
is simply a case calling for proper care in manufacture, and cer- 
tainly no better rails in point of strength or wearing capacity have 
ever been made than the high-carbon heavy sections now exten- 
sively used in this country, and which combine strength, hardness, 
and toughness, These results are attained by proper attention to 
chemical composition in the first place, and to methods of manu- 
facture in the second. As to the track, the American track is 
probably more stable than the best English track, owing to the 
closer spacing of the ties and the more frequent fastenings, so 
that on a good American track the gauge can be maintained 
almost absolutely uniform, while measurements on an English 
track show what may be called a lateral waviness in the rails, 
which is one cause of the bad riding of some of the lighter four- 
wheel and six-wheel cars, The closer the rail is to the tie the 
better, and this point is met in the American track. 

As to the conclusions arrived at by the Railway Congress, it 
must be borne in mind that the greater number of Earopean mem- 
bers —s the track questions were familiar mainly with 
tracks having heavy bull-head rails, or lighter flange rails. The 
American representatives gave particulars of the heavy tracks of 
some of their roads, and the enormous engine loads, train loads, 
and amount of traffic which they carry, and this information was 
a great surprise to many of the European representatives, This I 
bave on good authority from some of the delegates to the 
Congress, 

In a personal letter, Mr. Whitehouse implies that American 
engineers are delaying the strengthening of their tracks on account 
of dissatisfaction with the present rails. This is certainly a mis- 
taken idea, and there is no anticipation of using bull-head rails in 
this conntry. Renewals with flange rails of 80 1b., 85 lb., 901b., 
95 lb., and 100 lb. per yard are‘constantly going on, and some years 
have been spent by committees of the American Society of Civil 
Engineers in arriving at the best form of section. So successful 
have been the results that the sections eventually recommended 
are very widely —— and are considered as standard sections, 
while many roads which do not adopt these sections in detail have 
rails designed on the same principle, but differing in minor 

ints, The main point was to get a deep stiff rail with 
airly broad base—not to act as a tie-plate—and a symme- 
trical distribution which would allow of uniform cooling and 
rolling at a comparatively low temperature, so as to ensure a 
dense, close, and uniform structure, with consequent hardness and 
resistance to wear. One of the objections first made to these 
sections was in regard to the apparent thinness of the heads, it 
being argued that large heads would be required to carry the 
wheel loads and traffic without deformation or undue wear. 
Practical experience, however, has disproved this argument, the 
thin or shallow cold hard-rolled head standing up to its work 
much better than the larger and softer hot-rolled head, the heat 
from which cannot escape so r ly during manufacture. Many 
bull-head rails have this latter form of head, but they are rolled 
slower than American rails, so that they get cooler before leaving 
the rails, The American rails which are discussed in this letter 
are those whose design and specifications are carefully prepared 
with a view to the requirements, and whose manufacture is care- 
fully supervised. The cheaper grade of rails, made to sell and not 
to wear, and which are, as one expert has said, ‘‘ squirted through 
the rolls,” may be left out of the question, 





———————— ———— 
It is unfortunate that E 
s at EKaropean engineers : 
neral have so little reliable and definite inforscvay ein 
merican railway track, I have found this to be so in the bd 
experience, and in that of others, including some of the delggan 
to the Railway Congress, The prevailing impression undoubted 
is that American railways have alight and weak sort of track ungyj y 
for high speeds or heavy traffic, yet as a matter of fact the ue ie 
have a track of most excellent and substantial character successf i 
carrying an enormous quantity and weight of traffic. Flange ally 
of 801b, to 1001b. per yard, resting on steel plates on 16 “Aa 
18 ties per rail longth of 30¢t., laid in stone, slag, and sry 
ballast, and well maintained as to gauge, line, surface, and ele : 
tion, carry easily, safely, and steadily express trains attaj nn 
regularly speeds of 50 miles to 70 miles per hour, as well as freigh 
trains of 40 cars to 50 cars of 30 tons capacity each. On one = 
I know of there has been a very heavy grain traffic duri r. 
autumn, and the trains consist of 50 cars, each loaded to if fi tl 
capacity of 30 tons. Such a train, with cars 34ft. long over 
with engine, tender, and caboose, will be about 1800ft. long, and 
weigh—inclading weight of cars—about 2000 tons, and will be ra 
at speeds of 25 miles to 35 miles per hour, under fall control of it 
brakes. Yet accidents due to the track are remarkably pony 
spite of the daily papers, which cheerfully and omnisciently aj" 
the spreading of track or breakage of rails as the reason for po 
and every derailment, People who argue that American railwa 
track must be dang on t of the number of accidents 
fail to consider how many of these accidents are due to canses 
wholly apart from the track, and also fail to consider that the 
number of accidents in proportion to the mileage of railway ig 
remarkably small, This, however, is rather apart from the m ain 
question. E. E. Russet, TRaTMAN, 
Assoc, Mem, Am, Soc, (,8, 
New York City, Dacember 12th. 








SELF-PROPELLED ROAD CARRIAGES, 


Sir,—It is about time that a satisfactory name for vehicle 
intended to ron over common roads without horses was devised 
The title “Autocar” does not meet the case, ‘There is its 
tautology for one thing. We cannot with propriety talk of ay 
autocar omnibus, or an autocar pheton, forexample. ‘“ Motocar” 
is still worse. No doubt the public will settle the matter, as they 
have settled ‘‘dynamo,” which began as dynamo electric 
hine; ‘] tive,” which began as loco-motive engine: 
bus,” which began as omnibus; ‘‘ Hansom,” which began 4; 
Hansom cab; and soon, Bat the public may be guided and helped 
to a decision, 

I venture to suggest the title ‘‘ Nonequine ;” the accent on the 
first syllable, the i in the last sounded asin twine. The word is 
not uneuphonious, Its derivation is obvious, and it applies to any 
vehicle, Thus we may speak of a nonequine phieton, a nop. 
equine brougham, and so on ; nor would there be anything wrorg 
in the sentence, ‘‘ I shall run over on od nonequine to-morrow,” 

It is quite possible that a better title may be suggested. We 
cannot go on much longer with ‘‘ self-propelled road carriages,” 

Westminster, Dacember 17th. D, 








OIL FUEL FOR PUMPING ENGINES, 


Si1r,—I was much interested in your article dealing with the 
tests recently made with oil fuel in America. Between two and 
three years ago, just after the coal strike, I had one of the boilers 
at the pumping station here fitted with oil spraying apparatus, 
made by Bailey and Co., Salford, so as to have some means of 
maintaining steam, in the event of it being desirable or ne 
to use fuel other than coal, and tests extending over several days 
were made, 

The oil used was a heavy oil from the Anglo-American Company, 
I have not the records of the tests that were made by me at pre. 
sent, but so far as I can recollect, the oil was sprayed into the 
furnaces, in one case on @ thin coal fire, and in the other on coke, 
So far as maintaining steam and regulating the supply according 
to the requirements of the pumping and auxiliary engines, no 
difficulty ,was experienced, but the expense compared very un- 
favourably against the best Welsh coal—the fuel in regular use, 

I was the ay continue the experiments owing to difficulty in 
obtaining a euitable oil at a cost that would have allowed me to 
use it with economy. WILLIAM FaIRLEY, Eagineer, 

Main Drainage Works, Mortlake, 8S. W., 

18th Dacember. Matte 


STEAM PACKED PISTONS. 


Sir,—In your issue of September 27th I find an answer to some 
query of a correspondent, to the effect that pistons with steam 
pressure let in behind the rings have been tried in small cylinders 
only, and you go on to say that no favourable result has attended 
their use in large ones. Your correspondent, no doubt, refers to 
Ramsbottom’s piston with two rings turned exactly to the siz of 
the cylinders, and let into grooves in the body, into which the 
steam is admitted through a few small holes bored in the flanges 
of the grooves, E 

Would any of your correspondents oblige me by saying 
what is the + piston made on this system which has to his 
knowledge worked successfully? I have for years past employed 
them here in cylinders up to 22in., both vertical and horizontal, 
and always with excellent results as regards steam tightuess and 
wear. I have employed these pistons with equal success in water 
pumps, with gun-metal rings working in cast iron barrels, The 
pumps were horizontal and double-acting. J.P. 

Port Louis, November 21st, 








TRIPLE-EXPANSION AND CompouND Encines.—It is a sigaificant 
fact bearing on the relative practical advantages between the 
triple-expansion and the compound —— that one of the Edison 
illuminating companies has recently ordered an engine of the latter 
class, The engines now in use are of the triple type, and these 
have for a number of years past furnished the power at the station 
where the new engine is to ba erected. The change may be taken 
as an indication that in practice there are objectionable features 10 
the tripleengine, This ition is one which is held by not a few 
engineers, and to them it isa matter of gratification to be able to 

nt to such a noteworthy example in support of their views. 
hus far no data have been brought forward to show that the 
difference in steam economy between the engine expanding three 
times and that expanding twice is sufficient to make it —— 
tageous for stationary purposes when all the elements of addition 
cost and complication are given due weight. The use of the “ 
pound engine dispenses with one complete cylinder and all 7 
attendant mechanism, this means less wear and tear, attendance, ° 
greater simplicity, all of which counts for a deal in bs - 
everyday work of running a steam plant. It is to be meng ; 
that the pressure is to be maintained at 160 1b., the same as a 
now in usefor the triple engine. This is not an instance, there 
fore, of abandoning a practice because the excessive — 
which are required with this class of engine may be objections”; 
but clearly one pertaining to the type of engine. It is trae tha 
a much larger ratio of volume between the cylinders is to : 
employed for the new engine than the usual four to one pa 
tion, and this will add something to the economy rma - 
circumstances of high pressure, but this is simply incidenta r 
the main feature. The plain fact stands out that the peepee 
compound engine has displaced triple engines which have prone 
service a sufficient time to have their merits and defects thoroug: m 
tried in practical working. This is another case of the sarviva 4 
the fittest, and the fittest here appears to be the compon 
engine,—Hngineering Record. 





7 i 
i 
Sa 





ow ss" & + @& 


ee BD we 


ee ee ee 
Pe ASEH ASS 


wast 





Dec. 27, 1895. 


THE ENGINEER 


641 








—— 
—_—_— 


RAILWAY MATTERS. 


Mr. Mars3, from the Great Western Railway's Swindon 
Works, has been appointed assistant to Mr. Ivatt, at Doncaster, to 
fill the vacancy caused by the death of Mr. Shotton, 


A ramway viaduct, 175ft. high and 1000ft. long, is to 
be built by the Central Railroad of New Jersey over the Little 
Schuylkill River, in the coal regions of Pennsylvania. The con- 
tract for construction has been let to the Pk oe atx Bridge Company, 
of Phoenixville, Pa. 

ur Cheshire Lines Committee, in inviting tenders for 
a considerable quantity of rolling stock—forty-three firat-class and 
third-class carriages, and eleven horse-boxes—stipulate in the 
specifications that the axles, tires, ironwork, and other fittings 
spould be of British manufacture, 


Ar Duddingston, on the North British Railway, during 
a fog on the 2lst inst., a portion of a goods train becams detached. 
The driver pulled up his engine, with the result that the rearmost 
ortion ran into the former. Ten of the wagons wero smashed, 
and the coals from the trucks svattered over the line. The fire- 
man, William Russell, who had gone back to find the lost trucks, 
was knocked down and killed. 


Tue Secretary of State for Foreign Affairs has received 
from her Majesty’s Consul-General at Caristiania information 
respecting tenders called for by the Norwegian Government for 
9560 tons of steel rails and fish-plates for delivery during the year 
1996, The tenders will be received until January 8th next. The 

apers can be sven at the Commercial Dapartment of the Foreign 
Office tetween the hours of eleven and six. 


A GENERAL classification of the accidents on American 
railways in Ostober shows :— 


Colli- Derail- Other Total Per 

sions, ments. accidents, “?* cent. 
Defects of road... .. .. 90 8 a ae 8 6 
D.fectsofequipment .. 8 .. I 2 21 17 
Negligence in operating 26 .. 9 3 38 £9 
Unforeseen obstructions 0 .. 10 2 12 8 
Unexplained .. «. « 26 .. 26 0 52 40 
Folel sc es: a5 . 60 64 7 181 100 


As a result of fog of remarkable density, a collision, 
whereby nine persons were injured, occurred on the 21st inst. on 
the Lancashire and Yorkshire Railway, within the borough of 
Salford. It appeara that the 5.20 train from Bolton to Manchester, 
and the 4.55 from Wigan to M ter, were coming towards the 
Victoria Station about the same time. The Wigan train was 
stopped at the Oldfield-road Janction, owing to a block on the 
line arising from the fog, the train from Bolton came along, and, 
the driver being unable to distinguish the Wigan train in front or 
the signale, crashed into the rear carriages, with the resalt that 
nine passengers were more or less seriously injured, 


Tue record of train accidents in the United States in 
Oztober includes sixty collisions, sixty-four derailmente, and seven 
other accidents—a total of 131 accidents, ia which forty-nine 
persons were killed and 173 injured. These accidents are classified 
by the Ratlroad Gazette as follows :—Collisions : Trains breaking iv 
two,8; misplaced switch, 7; failure to give or observe signal,9; mis- 
take in giving or understanding orders, 4; miscellaneous, 6; un- 
explained, 26 ; total, 60. Derailments: Broken rail, 4; loose or spread 
rail, 1; defective bridge, 2; defective frog, 1; broken wheel, 2; 
broken axle, 5; broken truck, 1; fallen brakebeam, 1; broken 
drawbar, 1 ; loose wheel, 1 ; —— switch, 7 ; track repairers, | ; 
t20 quick application of air brakes, 1; animals on track, 4; mali- 
ciously misplaced switch, 2; malicious obstraction, 1 ; accidental 
obstruction, 3; unexplained, 26; total, 64. Other accidents: 
Boiler explosions, 1; cars buraed while running, 3; various 
breakages of rolling stock, 1; other causes, 2; total, 7. Total 
namber of accidents, 131. 


Tue Metropolitan District Railway Company have 
deposited a Bill for next session, divided into two parts. Part 1 
contains a series of clauses by which Parliament is asked to repeal 
the existing provisions of the company under which the passenger 
fares are now charged, and to enact a revised scale of maximum 
rates, in order to establish one uniform mileage rate upon all parts 
of their system. The maximum rates proposed for first, second, 
and third-class passengers are 24., l4d., and ld. per mile 
respectively, provided that when the distance travelled by any 
first or second-class passenger is less than two miles the company 
may charge ‘‘as for two miles.” Part 2 of the Bill proposes to 
empower the company to hold their supe: flaous lauds in that part 
of Middlesex outside the area of the metropolis, and in the 

arishes of Ealing and Acton, for a farther period of ten years. 

he company has thus for the present abandoned its intention to 
apply for powers to construct a railway and subsidiary works in 
Kensington for the purpose cf connecting its system with the 
projected new railway from London to South Wales, and no 
additional capital will be required by the company, as stated in their 
Parliamentary notice. 


A Boarp or Trabe inspector has reported to the Board 
of T'rade on the circumstances attending the collision which occurred 
on November Ist at the Surrey Canal Junction near New Cross, 
on the South-Eastern Railway, when a light engine, running off 
the Bricklayers’ Arms branch, came into collision, about 20 yards 
east of the crossing of the down branch line and the up North 
Kent line, with the engine of the 8.30 a.m. up passenger train 
from Blackheath. The passenger train had just started forward 
from Surrey Canal Junction up home signals, where it had been 
standing for about a minnte, when the collision occurred. A 
dense fog prevailed at the time, and although none of the 
carriages left the rails, four passengers complained of slight 
injaries, The inspector says the accident, which was not a 
violent one, was no doubt principally due to the dense fog which 
prevailed ; but if the fog signalman had acted promptly in putting 
down fog-signals, or even had endeavoured to stop the light 
engine by other means, it would probably not have occurred. The 
report adds :—‘‘ At the same time I cannot think that a mode of 
working which involves the risk of an important janction being 
crossed improperly, if there be a slight failure of duty on the part 
of a driver or fog signalman, can bs considered satisfactory.” 


_ Iv the work of rail elevation on the Providence divi- 
sion of the New York, New Haven and Hartford it became neces- 
sary to move one of the largest factory buildings of the Sturte- 
vant Blower Works at Jamaica Plain. This building is 50ft. by 
350ft., about half the length of which has three, and the other 
half two, storeys. The three-storey portion was moved about 
50ft, east and 300ft, south, and the other portion was moved 50ft. 
east from its former location. The work in the three-storey sec- 
tion, except upon the lower floor, was carried on all of the time 
during the removal, power being supplied by a 20-horse power 
clectric motor belted from the second floor of the building to the 
main line of shafting. Provision was made for moving the motor 
away from the generator, which was situated in the engine-room, 
by placing a reel containing the conducting wire upon the floor of 
the moving building, which allowed the wire to unwind and made 
it possible to keep the motor rurning while the building was upon 
the rollers, The moving was carried out in the usual way by 
means of capstans worked by horse-power, which were connected 
to the building by ropes and blocks, The building was thoroughly 
tied in both directions by heavy iron rods before the moving was 
commenced, and the Boston Herald says that though the walls of 
the first storey are 20in, thick, and of the second storey 16in. 
thick, the work was done without injury to the structure, in spite 
pl. fact that the latter part of the journey wes over filled 











NOTES AND MEMORANDA, 


Or the 364 tires which failed on our railways during 
the nine months ending September 30th last, fifteen were engine 
tires, six were tender tires, three were coach tires, thirteen were 
van tires, and 327 were wagon tires ; of the wagons, 249 belonged 
to owners other than the railway companies ; 212 tires were made 
of iron, and 152 of steel; ten of the tires were fastened to the 
wheel by Gibson’s patent method; nine by Mansell’s patent 
method, two of which left their wheels when they failed ; two b 
Beattie’s patent method ; 269 by bolts or rivets, one of which left 
the wheel when it failed ; 72 by other methods, one of which left 
the wheel when it failed ; and in two cases the method of fasten- 
ing was not stated ; 38 tires broke at rivet holes, 128 in the solid, 
and 198 split longitudinally or bulged. 


To compute the contents in bushels of the bins or boxes 
used in mills and grain warehouses, multiply the length, in feet, 
by the breadth and this by the depth. Four-fifths of this product, 
according to the rules given by the Chicago Milling, will give the 
contents in bushels, If measarements are taken in inches, multiply 
as above and divide the product by 2150, To compute the contents 
of a hopper in bushels multiply the length by the breadth, in 
inchee, and this product by one-third the depth, measuring to the 
point. Divide that product by 2150. To find the contents of a 
round tank multiply the diameter by itself and the product by the 
height—all in feet. Multiply this by 63, The result will be in 
bushels, To determine the contents of a circular hopper, deter- 
mine the diameter at top, and the depth of the hopper to the 
joint. Then make calculations as though estimating the contents 
of a round tank having same diameter and depth. One-third of 
this amount will equal contents of hopper in bushels, 


Tue estimated product of gold and silver in the United 
States for the calendar year 1894, says the Director of the Mint 
in his last report, was 1,910,813 fine ounces of gold, valued at 
39,500,000 dols., and 49,500,000 fine ounces of silver, valued at 
31,422,000 dols. commercially, and of the coining value of 
64,000,000 dols. The estimated product of the world for the came 
year was as follows:—Gold, 8,737,788 fine ounces, valued at 
180,626,100 dols.; silver, 167,752,565 fine ounces, of the commercial 
value of 106,522,900 dols., and of coining value of 216,892 200 
dols, The estimated metallic stock in the United States on July 
lst, 1895, was: Gold, 636,229,825 dols.; silver, 625,853,940 dols.; 
total, 1,262,083,774 dols. Mr, Preston estimates that the principal 
countries of the world hold, approximately, 4,086,800,000 dols, in 
gold, 3,439,300,000 dols. in full legal tender silver, and 631,200,000 
dols, in limited | tender silver. The uncovered notes are placed 
at 2,469,500,000 dols. The value of gold and silver used in the 
industrial arts in 1894 is estimated at 21,541,652 dols., of which 
10,658,604 dols. was gold and 10,893,048 dols. was silver. The 
report does not locate this use in the arts. 


Ar the annual meeting of the German Electro-Chemical 
Society, Dr. Borchers exhibited an apparatus by which he not only 
succeeded, nearly ten years ago, in preparing calcium carbide, but 
also showed that all the oxides which were regarded as irreducible 
could easily be reduced by the action of carbon. It consists of a 
small chamber or furnace of fire-brick, through the walls of which 
pass thick carbon rods 40 mm, in diameter. Inside the chamber 
these are connected by a thinner carbon rod, 4 mm. in diameter 
and 40 mm, long. The furnace is fed with a mixture of lime and 
carbon. The action is not electrolytic ; the effect of the current 
being simply to heat the lime to a temperature at which it is 
reduced by the carbon. An électro-motive force of 12 volts and a 
current of 90 ampéres is used. The current may be either direct 
or alternating ; and by diminishing the length of the thinner rcd 
calcium carbide can be produced with an electro-motive force of 
only 1 volt, so that electrolysis is out of the question. It was at 
first thought that alcohol and potassium cyanide might be mannu- 
factured cheaply from calcium carbide, but, the Journal of the 
Society of Chemical Industry says, at present there seems little 
likelihood of these expectations being realised. 


Tue indirect method of photography in natural colours 
of Cros and Ducos du Hauron presents two points of difficulty, the 
se’ection of the colours and the preparation and superposition of 
the monochromatic films. For the preparation of the colour 
negatives the authors make use of orange, green, and violet 
screens, using with each a photographic plate possessing a maxi- 
mum sensibility for the rays that the screen allows to pass through 
it. The preparation and superposition of the monochromatic films 
is attained in the following manner, as described in the Journal of 
the Society of Chemical Industry :—A glass plate is coated with 
a 10 per cent. solution of glue, containing 5 per cent. of ammonium 
bichromate and 5 to 10 per cent. of bromide of silver emulsion, 
and then exposed under a negative. Atter sufficient exposure the 
plate is washed in cold water and freed from silver bromide with 
hypo, and io this way a scarcely visible image of insoluble mucilage 
is obtained, which can be coloured with suitable dyes. Three of 
these monochromatic films, coloured red, yellow, and blue, each of 
which has been obtained from the corresponding colour negative, 
are then superposed on the same plate, care being taken to isolate 
each film from the others by an impermeable film, say, of 
collodion, This process allows of the relative intensity of the 
monochromes being varied, or of the addition of a fourth or more 
films, 


At some ironworks in an exposed situation near the 
banks of the Rhine, the workmen had often reported that lightning 
seemed to strike the tops of the blast furnaces, and even enter 
them, instead of being attracted by the lightning conductor on the 
chimney, which is at a much greater elevation. Though little 
credence was given to these reports, the men were instracted to 
keep a strict watch upon such phenomena infuture, Daring eight 
years they stated that the furnaces were struck three times, while 
out of ten lightning flashes only one was attracted by the light- 
ning conductor, the others chiefly striking piles of puddle bars. 
On one occasion, however, Herr Franz Biittgenbach was showing 
some colleagues over the works, and was with them at one of the 
furnace tops, when a flash of lightning struck the furnace, which 
trembled and rattled. The visitors and two furnace men were 
stunned, but on coming to themselves they all declared that they 
eaw a pillar of fire entering the furnace mouth. At the top of 
the furnace, however, nothing 1 wi ticed, except that 
the thick coating of dust which covered the plate iron shield was 
driven off ; but the men at the bottom reported that the slag, flow- 
ing from the furnace in a slow stream, had flowed more quickly 
for a little while, as when a furnace is iy 2 They too con- 
sidered that the lightning had entered the furnace, because of its 
rumbling and trembling. The furnace was then carefully examined, 
but no damage was observed, nor any change in its working. 
The next cast of metal also appeared normal ; and analysis of the 
pig revealed no change in composition. Herr Biittgenbach, who 
communicates his experience to Gliickauf, of Essen-an-der-Rubr, 
observes that he could now believe the men’s former declarations 
that such phenomena were repeated at two of the furnaces every 
year, but always without leaving any appreciable trace behind. 
He considers that the reason tke lightning entered the furnace, 
instead of being attracted by the lightning conductor, was that a 
compact pillar of smoke, containing much water and dust, rose to 
a height of 40 m. above each furnace mouth, forming a good con- 
ductor of electricity, which must have passed through the furnace 
charge, out at the pig bed, and into the earth without doing any 
damage; but he regrets that the pig of the cast immediately 
following the lightning discharge was not examined under a 
microscope, which might have revealed differences of structure as 
compared with normal pig iron, 








MISOELLANEA. 


On Monday, at the tube-drawing works of Messrs. Grice, 
Grice, and Sons, Nile-street, Birmingham, a man named Wigley, 
while oiling a solder pounding machine, became entangled in some 
of the wheels, and in a moment he was dragged in and literally 
crushed to death, 


A NOTICEABLE feature of the trade report of Bombay 
for last year is the recorded continued increase in the demand 
for Indian coals. The total quantity is three-quarters of a million 
maunds above last year, and the demand leapt from 8,88,000 
maunds in 1885 to 3,506,000 in 1895, 


Messrs. A. WATERHOUSE AND Son have placed the 
contracts for the fireproof construction, on Mr. Boyd Wilson’s 
system, including the whole of the structural steel and ironwork, 
of the Prudential Insurance Company’s new buildings at Edinburgh 
and Dandee, with Messrs, Arrol’s Bridge and Roof Company, 
Germiston Works, Glasgow. 


Sates of upwards of 80,000 tons were made in the 
Glaegow pig iron market on Monday, on the contradiction of the 
statement that the executive of the Amalgamated Society of 
Engineers in London had offered to settle the strike by recom- 
mending the men to accept an immediate advance of 5 per cent. 
Scotch iron sold down to 453, 54d., Cleveland 363. 6d., and hema- 
tite to'46s, 44d. The Scotch annual iron statistics are expected to 
show an increase of 100,000 tons in the make, 


THE highest artificial structure in America is the 
waterworks tower at Eden Park, Cincinnati, 0. The floor of the 
tower, reached by elevators, is 522ft. above the Ohio River. The base 
is 404ft. above the stream. If the height of the elevator shaft be 
added to the observation floor, the grand total height is 589ft. 
The highest office building in the world is the Manhattan Life 
Insurance Company, of New York City. Its height, as we men- 
tioned when describing this building recently, above the sidewalk 
is 347ft., and its foundations go down 53ft. below the same, being 
20ft. below tide-water level, making a total cf 400ft. 


InsteaD of the usual tank for storing oil, Mr. B. H. 
Thwaite has devised a safety oil tank. It is very much like a gas 
holder, the cover plate being kept in contact with the oil and 
counterbalanced by weights to give only a slight pressure of lin. or 
2in, of water on the surface of the oil. The frame moves into an 
annular water seal stand pipe to draw off any gas that collects, 
There is no necessity, for the introduction of air to allow thetank 
or holder to be emptied, and as the oil is kept cool and always 
under pressure it is impossible for a dang explosive mixture to 
accamulate inside the tank. Any gas given off during the heat of 
the day is not lost, but may be collected or partly recondensed at 
the lower night temperature, since there is no air present. 


THE manufacture of tin-plate in the United States has 
inereased 33 per cent, in the last fiscal year. During this year the 
production of commercial tin and terne plate was 193,801,073 lb., 
against 139,223,467 Ib. in the preceding year. Of this production 
83 per cent. were made from sheets rolled in the United States. 
In all 52 American firms were producing commercial tin and 
terne plates, and 29 firms were producing black plates, The total 
imports during the year ending June 30th, 1895, were 
518,968,401 lb., and the total exports were 126,777,800 lb., showing 
net imports of 387,185,601 1b. The approximate domestic con- 
sumption in the United States is 580,968,674 lb. annually. The 
average annual capacity of American mills, completed and under 
construction, is about 570,000,000 Ib. 


In mentioning the fact that dried vegetables of various 
kinds, prepared in a particular manner, and required for the 
Ashanti expedition, had to be procured from Germany, as they can- 
not be obtained in thi try, Nature says :—“‘ Possibly the Govern- 
ment is under the impression that carrots, potatoes, and turnips 
cannot be grown in England. For if not, why is not something 
done to find out how they can be reduced to a dried condition 
suitable for keeping and transportation? There are dozans of 
chemists who know the processes by which vegetables can be best 
prepared for future consumption, and who would he glad to 
assist in the development of a new British industry.” It must be 
pointed out that it is not so much the chemist who is wanted, but 
the will and the capital and the cheap labour that is wanted in this 
country. 


On Friday, the 20th inst., Mr. W. R. Galbraith, 
M. Inst. C.E., consulting engineer to the London and South- 
Western Railway, took the chair at the Crystal Palace at the 
distribution of certificates gained in the examination for the winter 
term of 1895 by the students of the Crystal Palace Company’s 
School of Practical Engineering. There was a large gathering of 
the students and their friends. The chairman, addressing the 
students about to leave the school, reminded them that they had 
arrived ata critical point of their careers, and that there were 
great opportunities for the young engineer to-day, but, as in nearly 
every other profession, that of engineering was becoming over- 
stocked, and it would be with them a case of the survival of the 
fittest. After a few words from the principal, Mr. J. W. Wilson, 
votes of thanks were passed to the examiners and to the chairman, 


Tue Ackerman process of treating armour plate, in- 
vented by Lient. A. A. Ackerman, U.S.N., is described as follows 
by the Washington correspondent of the New York 7ribune :—The 
face of the plate is cut into a number of gashes, or pockets, with 
narrow ridges between. By this arrangement the specially 
patented mixture of carbonaceous material, used in the Harvey 
surface hardening process, can penetrate both the sides and the 
top of the ridges. Greater certainty and regularity and ter 
depth of hardening are claimed than if this mixture were filtered 
through from the surface alone. In thin plates the ridges would 
be forged down even with the surface of the plate; and with 
thick plates the inventor proposes the somewhat daring experi- 
ment of leaving the ridges without reworking. He claims that 
experiment has shown that these gashes in the hardened surface 
will not initiate cracks on impact ; and cracks formed by impact, 
and going towards them, will be stopped. In thick plates the 
ridges would be wider and have a core of tough and strong uncar- 
bonised metal. But when chilled, the action of the cooling 
medium would be felt to the bottom of the pockets. Ordinarily 
the hardened surface of a plate is about lin. thick, and is no more 
in an 18in. than in a Gin. plate. 


Bins for the construction of battleships Nos. 5 and 6 
were opened at the U.S. Navy Department, on November 30th, 
as follows :— 








On Department Plans. 


For one For both, 

vessel only. each. 

Bidders. Dols. Dols. 
Newport News Company... .. .. 2,350,000 2,250,000 
Union Iron Works, San Francisco.. 2,740,000 2,640,000 
Cramp and Sons, Philadelphia 820,000 2,750,000 

On Plans Proposed by the Builders. 

Union Iron Works, San Francisco.. 2,650,000 .. 2,640,000 
Cramp and Sons, Philadelphia 2,500,000 .. 2,450,000 


In addition to the above, Messrs. Cramp and Sons offered to build 
three battleships, on plans prepared by themselves and containin; 
the special feature with reference to armament, for 8,000, 
dols., including hull and armour for two ships. They also offered 
to build two versels for 3,850,000 dols. each, including hull, armour, 
and gun protection; or one vessel without armour for 2,500,000 
dols., or both for 2,450,000 dols each. It should be noted that 
in previous construction the Government furnished all armour 
required, 
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*,* In order to avoid trouble and confusion, we And it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ny by a large 


fore request correspondents to keep 

OLD ReapEeR.— Unless special precautions were taken to prevent the tempera- 
ture of the compressed air from falling after compression, the pressure 
would be about 60 1b. on the square inch. You do not give the atroke of the 
tin, piston behind which the air is to expand, so that we cannot answer the 
latter part of your question. 





ELECTRIC WELDING. 
(To the Bditor of The Engineer.) 

Sir,—Will you allow me to point out that the descriptive titles of the 
illustrations in your article on ‘‘ Electric Welding,” in your issue of the 
20th, are not correct. They should read as follows :—No. 1, ‘ Welding a 
carriage tire,” instead of ‘: Welding a bicycle tire.” No. 2, 
tre sections,” instead of ‘‘ Bicycle tire sections.” 

_ 1 should feel obliged if you would kindly insert this in your next 
issue, Tue Evectrric We.pinG Co., - 
ReoGinaLD J. WaLLIs, Engineer and Manager. 
21, Hindon-street, Pimlico, London, 8.W., 

December 28rd. 


SUBSCRIPTIONS. 
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_ Yearly (including two double numbers) .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad. 
4 complete set of Tae ENGINEER can be had on application. 
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ADVERTISEMENTS. 


actical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition 
ed Advertisements in “ ordinary" and ' special" 
application. 


Advertisements cannot be Inserted unless delivered before 8ix 
o'clock on Thursday evening; and in consequence of the 
necessity for -foing to press early with a portion of the edition, 

LTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in week, 
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to be addressed to the Biter of'Tum tuerinee " 
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MEETINGS NEXT WEEE. 


horal InstiTUTION oF Great BritaIn.—Tuesday, December 31st, 
ursday, January 2nd, and Saturday, January 4th, at 3 p.m. Lectures: 


‘*Sound, Hearing, and Speech,” by Professor John Gray McKendrick, 
M.A., LL.D., F.R.S. 

Gro.ocists’ AssociaTion.—Friday, January 8rd, at University College, 
Gower-street, W.C., at 8 p.m. Paper: ‘‘On the Lake Basins of Lake- 
land,” by J. E. Marr, M.A., F.R.S. 





DEATHS. 
On December 20th, at Fairfie'd Court, Eastbourne, GzorcE AMBROSE 
Wats, M.I.C.E., J.P., aged 55. 
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THE METRIC SYSTEM. 


Sporapic attempts are made from time to time to 
persuade the British Government to enforce the use of 
the metric system by Act of Parliament. With this 
object in view a deputation recently waited on Mr. 
Balfour and received a reply appropriate to the occasion, 
and already reported in our columns. The arguments 
used by the admirers of the system are in most respects 
fallacious, and many of the objections used against our 
own system, or want of system, have no foundation in 
fact. Unfortunately, however, the lay public do not like 
to contend against the professor or the man of science. 
This is partly due to fear of being considered ignorant, 
partly to pure indifference. The consequence is that the 
metric folk have it all their own way on paper. Nothing 
practical happens as a result; but it is a little irritating 
now and then to hear arguments advanced and statements 
made which no one has either the courage or the energy 
to contradict. Let us see what the facts are. 

To begin with, we may say that the decimal system— 
not the metric system necessarily—possesses many advan- 
tages over the duodecimal system on particular grounds, 
and in special fields of application. But the decimal 
fraction does not lend itself to the wants of humanity as 
the vulgar fraction does. Thus ‘666 is a very poor 
equivalent for}. People will insist on speaking, even 
in France, of the half kilogramme, the half Napoleon, the 
half franc. The real value of the metric system is 
that for scientific work it answers the purpose once 
served by Latin. It is a species of Volapuc, universally 
intelligible. But it must be clearly understood that it 
is not because it is metric or because it is decimal that 
the international scientific code of weights, measures, 
quantities, and distances is excellent, but simply because 
this system is international. Indeed, it is perfectly well 
understood that the metric system lacks all scientific 
accuracy of foundation ; that it was based on an erroneous 
measurement, and that the metre is not one ten-millionth 
of the distance from the North Pole to the Equator. 
Furthermore, it is worthy of note that French chemists 
still retain and work on a system of equivalents which is 
not international, and that they manifest not the slightest 
intention of stepping into line with other nations. This, 
however, is a digression. With the arguments in favour 


"y of the decimal system no doubt most of our readers are 


familiar. Whoisnot? Butnot so many persons under- 
stand that the arguments against the British system 
rest on a very unsubstantial basis. It is quietly 
assumed that every Englishman must be acquainted with 
a host of diverse weights and measures; that a know- 
ledge of these forms part of a liberal education, and that 
years of school life are spent in mastering the details of 
an absurd and unwieldy system. As a matter of fact, 
however, all this is untrue. The average Englishman or 
woman is concerned with very few measurements 
indeed. The ounce and the pound avoirdupois; the mile, 
the yard, the foot, and the inch, the gallon; the quart and 
the pint, are about all. The average Londoner, for 
example, never troubles his head about a ‘“ coomb” of 
corn; what has he to do with a “fodder” of lead, a 
“ dicker ” of hides, a “seam” of glass, or a “clove” of 
wool. Such words are trade technicalities, and 
the introduction of the metric system need not be fol- 
lowed by the disuse of such terms. When we analyse 
the arguments used, we find that what the metrical people 
want is not so much the decimalisation of everything as 
the establishment of uniformity in trade terms. They 
would no longer have a ‘“‘ dicker” of hides or a “clove ” 
of wool. It is nothing to the point that these terms 
are perfectly understood and found convenient in the 
business by persons engaged in special trades, and that 
no one else has the smailest concern with them. If 
children are taught these terms in Board Schools, 
then we can only say that a great deal of time is 
wasted in imparting wholly useless information. To 
all intents and purposes the average agricultural child 
might just as well be taught all about the Indian 
seer, pie, and the rest of it, as about the terms 
used in the tanyard, the woolshed, or the brewery. 
A paper on the “ Metric System of Measurement and its 
Application ” was recently read by Mr. H. F. Fowney 
before the Hull and District Institution of Engineers and 
Naval Architects. In the course of the discussion the 
fact on which weinsist was brought forcibly to light. One 
of the speakers complained that when he was asked to 


se-/ tender for pumps there was no conformity. One man 


asked for the delivery in cubic feet per minute, another 


ali} wanted it stated in gallons, a third wanted it in pounds. 


The consequence was, he said, that he had to make 
different sets of calculations for different customers. If 
only the metric system existed all this would be got rid of. 
The speaker entirely overlooked the fact that he might 
be asked to state the capacity of his pumps in litres or 
decalitres, or in cubic metres, or cubic centimetres, or in 
kilogrammes. There is no reason whatever why the 
metric system should secure conformity of stipulation in 
such matters. 

But the weakness of argument of the metrical people 
is never so apparent as when they insist with a light 
heart that its use shall be made compulsory. Surely the 





fact that no English-speaking nation has adopted it should 





make its warmest advocates stop to think. There must be 
some good ieason why 35 millions of people in Great Britain, 
and twice that number in America, to say nothing of Aus- 
tralasia, South Africa, and India, have hitherto refused to 
adopt it. The 60 millions of people in the United States 
have got no further than the extended use of the 
avoirdupois pound as a unit of weight, and the 
employment of a ton of 2000Ib., instead of the English: 
ton of 2240lb. If Great Britain adopted the metric 
system to-morrow, we should at once be out of touch 
with all our own family and kindred. But as Mr. Balfour 
—following many others who have considered the subject 
before him—pointed out, it is no light matter to attempt 
to enforce the use of new standards on any nation. The 
history of the adoption of the metric system in France is 
very consistently kept in the background. It is about 
time that it saw the light. We can give here no more 
than a few general facts. They are, however, eminently 
instructive. 

We must refer those who wish to trace the origin 
of the metric system with Jean Fernel in 1528 to 
various authorities—as, for example, ‘ Dowling’s 
Metric Tables,” published in 1864 by Lockwood and 
Co. and proceed to consider the story of its adoption. 
On the 1st of August, 1793, the National Convention 
issued a decree of eleven articles, whereby it was de- 
clared that the system of weights and measures based 
upon the measurement of the meridian and the decimal 
system should be compulsory for all classes of citizens 
from the 1st of July, 1794. At the period all the old 
institutions of France had been abolished or flung into 
the political melting-pot. The names of the months and 
the seasons had been changed. If the National Con- 
vention could have managed it, the sun would have been 
made to rise in the west and set in the east ; whatever 
was was wrong; whatever was not yet must be right 
when it came. No more favourable time for making a 
radical change in weights, measures, and money, can be 
imagined. Those who asked Mr. Balfour with a light 
heart the other day to enact a similar decree would not 
have anything like a similar chance of getting a law of 
the kind enforced; yet we find that in France little or 
nothing came of the first enactment. On the 18th Ger- 
minal in the year III.—that is to say, 7th March, 1795—a 
second decree was issued. But even then no standards 
existed, and it was not until the 22nd June, 1799, that 
standards were finally deposited. It is a comparatively 
easy matter to make decrees or pass Acts of Parliament ; 
it is quite another to get the law obeyed. The 
people of France flatly refused to have anything to do 
with thenewsystem. The cutting off of aristocrats’ heads 
was one thing; it was an affair that affected no one but 
the aristocrats ; it was quite another matter to cut off cloth 
by the metre instead of the ell. So serious was the 
opposition of the working classes that the Consuls of the 
Republic had to temporise, and on the 4th of November, 
1800, they authorised the use of all the old names while 
retaining the new values, the metre being called an ell, 
andsoon. This, however, made confusion worse con- 
founded. The decree was withdrawn on the 12th of 
February, 1812, and a new decree was issued with a new 
nomenclature. The toise was 2 metres, the foot 3334 mili- 
metres, the inch 273 milimetres, and so on. Up to this 
time, nineteen years had been spent in trying to force or 
persuade the French people to give up their old methods 
and adopt the new, without success. The men of 
science used it, but the people did not and would not ; 
nor was any progress made for twenty-five years more, 
until the Government of Louis Philippe abrogated the 
decree of 1812, and made the metric system in its primi- 
tive simplicity the only legal system. On the 4th of July, 
1837, a law was enacted rendering the metric system 
obligatory in France after 1840 ; and even at this moment 
the system has not been fully adopted in the country 
districts of France. A whole generation passed away, 
indeed, before it met with acceptance. In this country 
Parliament passed an Act in 1864, making the use of the 
metric system optional. It was, in fact, a permissive Bill 
brought in by Mr. William Ewart. With such facts as 
these before him, it is not wonderful that Mr. Balfour 
declined to ask Parliament to compel Englishmen 
to use the metric system whether they like it or 
not. When in the opinion of the millions who 
speak English, the time has arrived for adopting the metric 
system, it will be adopted. Meanwhile, we may point 
out that if the advantages of the metric system are so 
great, and the merits of the existing system so little, as 
we are told, it seems to us that a change can be made 
without any Act of Parliament. Possibly it may be worth 
while to add that many engineers now work to tenths of 
an inch instead of eighths. So far they have adopted 
the decimal system. No particular good seems, however, 
to have followed. So far as scientific men are concerned, 
they have the metric system. For the rest, the English- 
speaking world at large does not manifest any peculiar 
interest in the matter one way or another. It simply 
regards the metric system with supreme indifference. To 
that system, as we have said, we have no particular 
objection to urge. Our only quarrel, indeed, with the 
Decimal Association is that it would, if it had its way, 
force upon Great Britain that which not more, we sup- 
pose, than a few hundred individuals out of many millions 
manifest the smallest desire to possess. 


PERFECT KNOWLEDGE, 


THERE is a proposition accepted by logicians to the 
effect that to have perfect knowledge of any thing or idea 
it is essential to have an intuitive acquaintance with it. 
Perfect knowledge, Leibnitz explains, must be clear, 
distinct, adequate, and intuitive. Now this last term 
is used as meaning that which is not symbolical, so that 
we may say with truth, ‘‘ Knowledge which is only sym- 
bolical cannot be perfect.” This is a conclusion worth 
investigating. That ghostly z, intangible shadow of a 
fact, against which we have so often written, would be in 
a fair way to being laid, could all engineers be convinced 
that true knowledge cannot be derived from, or con- 
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veyed by, symbols. It must be remembered, in the 
first place, that a perfectly just conclusion may be 
arrived at without acquaintance with a complete 
train of facts. Thus, to put a homely case, if an 
engineer explains to a child that the steam presses on 
the back of the piston, the piston acts on the crank, turns 
the wheel, and so makes the locomotive move, the child 
may make the correct assertion that the locomotive 
moves by the power of steam, but he could not truthfully 
say he knows all about the locomotive. The argument 
seems almost puerile when put thus, but involve it in a 
more complex proposition, and it will be seen that it is 
really of very widespread application. A draughtsman, 
for example, will say he knows all about beams. His 
knowledge is that their strengths are directly as the 
squares of their depths. Perfectly true, but that is only 


the final link in along chain of arguments. He has 
retained the conclusion only. He has combined the 
first term and the last, just as the child, 


ignorant of all the complicated mechanism of the loco- 
motive, correctly reasons that it will not go without 
steam ; so our draughtsman, ignorant of the various steps 
in the calculation, says quite truthfully, but with very 
imperfect knowledge, the strength of a beam is as the 
square of its depth. Let us goa step further. Suppose 
the draughtsman can start from the beginning, and by 
means of algebra can prove the law of a beam, does he 
now necessarily know more about it? Nota whit. All 
he knows is that by following certain well-known rules 
and restrictions a number of English or Greek letters 
have been manipulated into a certain combination which 
is the resultant of the various operations performed. 
Again, all that is needed is the first term and the last ; 
the intermediary stages are merely manceuvres of 
symbols, movements hither and thither directed by an 
acquaintance with figures, not by any knowledge of facts. 
Reduce any long algebraical expression to a simple form. 
It is merely the cancelling, multiplying, dividing, adding, 
and subtracting of figures or symbols, the less than 
shadows of realities. A calculating machine knows 
enough to do that. It may be thought that if the symbols 
are replaced by words, and that for the various mathe- 
matical operations we substitute verbal arguments, we 
must know. It must be clear, however, that unless the 
words convey a certain definite impression our knowledge 
cannot be intuitive, for it is possible to argue perfectly 
correctly without knowing the meaning of the words used 
—they become, in fact, symbols. Thus the child who 
arrives at the conclusion that the locomotive moves by 
steam, may be quite ignorant of what steam is, as we are 
all ignorant of what gravity is, and yet can reason per- 
fectly correctly about its actions. 

r What, then, can be said to be intuitive knowledge? A 
simple case will explain, perhaps. A well-known law of 
mechanics is that the relative revolution speeds of two 
wheels in rolling contact is inversely as their diameters. 


@ A moment's 


This we express by symbols, thus ; 


thought shows, however, that it is the circumferences 
of the wheels that are the parts acting. Why, then, do 
the diameters occur instead? The first step back mathe- 
matically reveals the fact that a constant quantity 7 has 
been cancelled out. Again, to know intuitively why the 
formula is true, we must ask why the revolutions of the 
wheels are inversely proportional to their circumferences. 
And to answer this we must observe—and this is the 
whole crux of the matter from the logician’s point of 
view, for intuition means “ the looking into ”’—thait equal 
lengths on the circumferences are moved through in equal 
times. When this fact is grasped, we may be said to 
have a perfect, an intuitive, knowledge of the relative 
motion of wheels rolling in contact. We have taken 
this very simple example merely to assist our argu- 
ment; our readers will readily see how much more 
applicable the truth we have pointed out is in a com- 
plicated case. 

“Now the moral of all this is” that we should be 
warned against supposing we know much about anything 
when we can calculate it out, or even reason it out in 
terms about which we are not quite sure of the meaning. 
It is exceedingly difficult, if not impossible, to meet the 
four requirements of perfect knowledge. Leibnitz says 
the knowledge of figures is nearest perfection, but that 
nothing attains it. We would particularly point out to 
students and their teachers and other inexperienced 
persons, that reams of mathematical gymnastics do not 
put them in the possession of the perfect knowledge of 
any single fact unless every stage in the various opera- 
tions performed is understood intuitively apart from 
figures and apart from words of any doubtful sense. Be 
it remembered that z is only z, and nothing more, till we 
know what it means and fully appreciate that meaning. 
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ANOTHER REASON, 


Our daily contemporaries, careful as they are in providing 
information for their readers, now and then miss significant 
facts. One such fact can be learned from a passage in a 
speech on the Monroe doctrine delivered by Senator Cullom, 
of Illinois, on Tuesday, December 10th. We have failed to 
see any mention of this passage in any English journal. 
Here is the peroration of Mr. Cullom’s speech :—‘ The 
growing industrial power of England,” said Mr. Cullom, “ in 
America is of quite as great significance to us as her terri- 
torial expansion. The railways of Canada, aided and sus- 
tained by Government appropriations, have stimulated every 
branch of enterprise in that dominion. The competition 
which has followed between Canada and the United States 
in regard to various great commercial and industrial under- 
takings has not been a subject of wholly unalloyed gratifi- 
cation to our people. It remains for us, as representatives 
of the people of the United States, to decide whether the great 
territory of Canada, with its sister Colonies innumerable in the 
West Indies and elsewhere surrounding and guarding our 
own approaches to the Gulf of Mexico and to the delta of 
the Mississippi, shall be deemed as demanding any further 
assertion of our own | To my mind the point has 
been reached and passed when doubt should exist as to the 
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complete maintenance of the Monroe doctrine, broadly con- 
strued. Not only so, but the rapidly approaching and 
pressing question is to be, and is now, What additional 
declaration and assertion is demanded as a logical step in 
the progress of the Republic? That is the question of this 
day, the problem of this age.” From this we gather that 
while the situation in Venezuela forms one reason for the 
interference of the United States, the commercial rivalry 
of Canada constitutes another. We leave our readers to 
judge which is the more powerful. We may add that Mr. 
Cullom, in reply to a question put by Mr. Squire, said that 
the Pacific coast of the United States is practically defence- 
less against any Power possessing even a respectable navy, 
and that the Atlantic coast is not ina very much better 
condition. 


THE MERSEY DOCKS AND HARBOUR BOARD, 


THE chairman at the last meeting gave his annual review 
of the year’s work, which certainly is of a striking character, 
seeing that it is only a little over six months since the first 
ocean-going steamers came alongside a landing stage 
approachable by railway trains, and embarked passengers 
therefrom. It points to the necessity for affording accommo- 
dation of this sort, to which we have from time to time 
called attention, when we find it stated that between the 12th 
of June and the 19th December no less than 150 steamers 
have made use of the stage, with the consequent use of few 
tenders except for steerage passengers. The dredging fleet 
has been increased by the addition of a powerful sand pump 
dredger, and the work of deepening the bar is being perse- 
vered with. The character of the sand now being raised is 
finer and more slimy, and it is found that the sand pumps 
therefore take a longer time in loading the dredger. A 
25-ton floating crane has been provided to take some of the 
work which has hitherto been done by the 100-ton crane. 
The heavy work entailed by deepening the entrances to some 
of the older docks at the northerly end has been continued, 
and a significant fact was mentioned at the meeting, viz., 
that it was necessary to cut away the lower altars of the 
Langton Graving Dock so as to make it available for vessels 
of 60ft. beam. As this dock has only been opened about 
fifteen years, it affords an object lesson to the engineer having 
to provide for the accommodation of ships now and hereafter. 
Reference was made to the acquisition of Tranmere Bight, 
which, together with the foreshore to the south adjoining 
Rock Ferry, places under the Board’s control a property 
which will probably become very valuable at no distant date. 
Meanwhile the financial position of the estate is so satisfac- 
tory that reductions amounting to £52,000 a year had been 
made at midsummer. Owing, however, to the increase in 
trade, the receipts during the past six months show a diminu- 
tion considerably less than a moiety of the reduction. 


THE PRODUCTION OF LIQUID AIR. 


WE are glad to learn that at a meeting of the Chemical 
Society held at Burlington House, on the 19th inst., Professor 
Dewar, though in & somewhat stinted manner, accorded to 
Professor Linde the merit of having first thought out and 
produced the air liquefying apparatus to which attention 
was called in a Times article of December 3rd. At 
this meeting Professor Dewar exhibited his latest appara- 
tus, and in the course of his remarks, not only 
recognised the invention of Linde, but admitted without 
reserve that practically all the Royal Institution apparatus 
about which so much fuss has been made from time 
to time, was simply copied from the apparatus of Pictet, 
Wroblewski, Olszewski, and others. With this acknowledg- 
ment, which, though late, is very acceptable, Professor 
Dewar’s own investigations may now receive more attention, 
and he himself may now receive credit for that part of his 
work which is really original. The attempt to detract from 
the worth of modern invention by bringing in the early 
patents of Siemens and Solvay will not avail. Siemens’ 
specification was one of those relied on in the well-known 
Bell-Coleman case, but it was not held to be an anticipation. 
It can hardly, therefore, be taken as an anticipation of 
Linde’s invention. As to Solvay’s specification, it does not 
seem to bear on the matter at all. An essential part of 
Solvay’s invention, as well as of Siemens’, is an expansion 
cylinder and piston to enable the compressed air to perform 
work, whereas one of the most beautiful and novel points in 
Linde’s apparatus is that there is neither expansion cylinder 
nor piston. 








LITERATURE. 


The Key of the Pacific: The Nicaragua Canal, By A. R. 
CotquHoUN. Constable and Co., London, 1895, 

Tus is a handsome book of over 400 pages, con- 
taining a good map, several diagrams, and a great number 
of illustrations. Many of these last, however, are put in 
more for the sake of ornament than as explanatory of 
the text. The author is an engineer who describes 
himself ‘‘as a pioneer of commerce in Burmah, Indo- 
China, China, and South Africa, and as an explorer, ad- 
ministrator and special correspondent whose special aim 
has been to aid in opening up fresh markets on the 
fringes of the Empire.” In the spring of this year he 
made a personal inspection of the country through which 
it is proposed to construct a canal to connect the Atlantic 
and Pacific oceans. Mr. Colquhoun gives a full and 
interesting account of the physical conditions and 
products of Nicaragua, and enters fully into the merits 
and advantages of the canal which it is proposed to make 
across this continent. Speaking with technical know- 
ledge and wide experience, the opinions he gives are 
entitled to consideration, and apart from the technical 
aspect of the question, the book is thoroughly well worth 
reading. 

As regards the rival scheme of Panama, the author 
evidently does not share in the sanguine view as to the 
completion of this canal held by Sir Henry Tyler, 
who also recently inspected it. The conclusion Mr. 
Colquhoun arrived at was that if a lock canal were 
feasible for practical purposes, not more than one-third 
of the total work required to complete it has been exe- 
cuted, and that the remaining two-thirds will involve a 
genuine expenditure of over forty millions of pounds; 
and, even if proved practicable, it is extremely doubtful 
whether the French people would ever again subscribe 
the required money, or their Government lend its sup- 
port to the scheme. In addition to financial measures, 








the project suffers from local difficulties, and main} b 
the uncontrolled giant floods of the Chagres River whi 
hold undisputed sway over this route, and by the Culebr 
cutting, the character of which has never been properly 
ascertained. There being no adequate supply of water to 
feed the canal, its bottom has been depressed to & level] 
that makes it a constant prey to the Chagres River, which 
frequently rises from 20ft. to 50ft. in height. This Water 
is precipitated from steep ravines and high mountains 
the torrents concentrating suddenly, and often without 
warning, in the main outlet. Mr. Colquhoun remarks 
that he has seen a good deal of torrential streams in 
various tropical countries, and from his experience, both 
as an engineer and traveller, has learnt to appreciate 
their dangerous character ; but nowhere has he seen any. 
thing more formidable than the floods in this river, At 
the time of his visit about 400 or 500 men were employed 
chiefly on the Culebra cutting, in making surveys and 
borings, and in looking after the machinery, of which 
there is on the ground sufficient to construct the cana] 
and which is maintained in good order. y 

With regard to the Tehuantepec Ship Railway, which 
was conceived and advocated with great energy ang 
ability by Eads, who succeeded in converting to his view 
a large number of engineers this may be said to haye 
received its death-blow when Mr. Eads died. It is un. 
likely that any other engineers gifted with equally por. 
suasive powers and vitality will be found to take it up, 

The only other scheme which comes within the range of 
practical possibilities for opening up a way for vessels 
from the Atlantic to the Pacific is that across Nicaragua, 
This scheme first assumed a practical form in 1889, when 
the Maritime Canal Company was formed with fifty 
millions, and a charter was granted to it by the United 
States Congress. This association caused to be incor. 
porated a Construction Company, which despatched its 
first surveying party of forty-seven engineers to Grey. 
town in 1890. Since then the whole of the capital of this 
company of £1,200,000 has been expended in surveys, 
preliminary work, and plant. Up to 1893, when the 
work was suspended, there had bsen constructed a 
railway from Greytown to the Great Divide eleven miles 
in length, a breakwater 1000ft. long had been made 
in Greytown harbour, with wharves and warehouses, 
and permanent buildings for the officers of the 
company; a certain amount of dredging was done; a 
mile of canal has been excavated to the depth of 1’ft., 
and to a width varying from 100ft. to 230ft.; sixty miles 
of telegraph line have been laid, and a considerable 
amount of exploration and surveying completed. The 
estimated cost of the canal was put at first at £13,000 000, 
This estimate was subsequently revised by a committee 
of consulting engineers, and increased to 17} millions, 
Allowing for financing, the cost was finally put at 
20 millions. Mr. Colquhoun states his opinion that 
sufficient allowance was not made for climatic difficulties, 
and considers this estimate should be increased to 
30 millions. This opinion is confirmed by the recent 
report of the Commission appointed by the United States 
Government to investigate the matter, after a proposal 
had keen submitted to Congress to make this a national 
undertaking. They give as a provisional opinion that 
the cost of the works will not be less than about 

7 millions, or nearly twice the original estimate. They 
farther state that the present amount of information 
available is inadequate to form any sound conclusion as to 
cost, or as to the prospect of permanent success, and 
that no definite opinion can be formed until the whole 
route has been properly surveyed. This will require at 
least a year and a-half, and cost £70,000. When this is 
done, an amended scheme will have to be framed; and 
therefore there seems very little probability of the canal 
being made in this century, even if the United States 
become the constructor. 

That the general route laid out for the canal is, on the 
whole, the best that can be chosen, is generally adm tted. 
The greatest difficulties occur where the canal is to effect 
a junction with the San Juan river, which flows east- 
ward from the lake to the Atlantic. This river is 
navigable under favourable conditions for small craft, 
but the navigation is obstructed by four rapids. To over- 
come this obstacle it is proposed to construct an enormous 
dam across the river, so as to raise the water ten feet above 
the present level of the lake. The feasibility of this 
scheme may be judged when it is considered that the lake 
covers 2800 equare miles, and that the dam would have to 
be carried to a height of 60ft. on a foundation consisting 
to an unknown depth of sand, and that the method of 
construction proposed is by rock piling, or heaping up 
loose boulders or fragments of rock until the structure is 
raised to the required height. This dam was to be 30ft. 
wide at the top and 500ft. at the bottom, and under 
ordinary conditions the depth of water flowing over the 
top would be 3}ft. In Mr. Colquhoun’s opinion, however, 
the weakest feature in the scheme is that of the harbour 
at Greytown, which he considers will be difficult to make, 
and still more difficult to maintain at the necessary 
depth, owing to the sand drifts. Sixty years ago 
this harbour is reported as being one of the 
finest harbours on the Caribbean coast, having 
an inner harbour, with from 20ft. to 30ft. protected by a 
long narrow sand-spit extending out from the main shore 
on the east, to within a few hundred feet of the main 
land on the west. A large portion of the total volume of 
the San Juan water has at some time been diverted, and 
is not discharged so as to have a beneficial effect on the 
harbour. The Carribean coast deepens at a rate of twelve 
fathoms to the mile, and consequently there is a steep 
descent to deep water. A pier built out to the six fathom 
line would for some time give sufficient depth for vessels 
of considerable size, and it would take a very long time 
before the space between the end of the pier would get 
filled up by the littoral drift, and when this does occur 
the pier could be further extended. It would also be pos- 
sible without any great outlay to concentrate the whole 
of the San Juan water into one outfall. 

Among the conditions to be considered as affecting the 
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construction of the canal are the climate and the rainfall. 
The mean temperature at Greytown in 1890 was found to 
pe 77°25, ranging between 70 and 90. The average rain- 
fall of the three years was 267 *49in. This heavy rainfall 
is confined to the low-lying region next the Atlantic, the 
rainfall in the lake region being about 45in. and 60in. in 
the Pacific slope. The country is described as being free 
from dangerous endemic diseases, and not subject to 
frequent epidemics. Intermittent fever is not infrequent ; 
put is not serious or fatal when proper precautions are 
taken. The men who were engaged in the preliminary 
works did not suffer from fever and dysentery to any un- 
usual extent. The greatest difficulty in preserving the 
health of the men will be during the dredging of the 
“channel, through the stagnant swamps of the San Juan 
delta, and through the rich, rotten soil of the tropical 
jungles of the San Francisco basins. The natives of the 
country are described as being active and enduring, but 
they would only be available for clearing the road through 
the forests. The great bulk of the labour will have to be 
obtained from Jamaica and other West India islands. 
Although these negroes will only do half the work of a 
good white labourer, they cost but one-half in wages. 

The region through which the canal is to pass bears a 
marked contrast to that either of the Suez or Panama 
canals, the former being through a sandy desert, and the 
latter through a region of floods, with poor resources. 
Nicaragua has a climate greatly superior to that of 
Panama, a fertile soil, and internal water communication, 
with great resources, both vegetable and mineral. Coffee, 
sugar, cochineal, indigo, cacao, india-rubber, cotton, all 
grow luxuriantly ; while the timber produced consists of 
mahogany, cedar, black walnut, ebony, and several dye 
woods. The canal will not only improve the healthiness 
of the climate, but also provide a means of transport for 
many of these products that cannot now be cultivated or 
exported with advantage, owing to the difficulty of 
removing them to the seaports. There are rich mineral 
resources, and gold mines have been profitably worked 
for a long period. The natives are clever and honest, and 
can be employed in every branch of mining operation. 
There is a very large area of undeveloped mineral wealth 
which cannot be worked at a profit, owing to the cost of 
transit and difficulty of access. 

The general conclusion Mr. Colquhoun has arrived at is, 
that in view of the difficulties surrounding the project, 
and the vicissitudes through which it has already passed, 
it can never be carried out as a private undertaking, but 
that it must be under the auspices of the United States 
Government. Had it not been for political difficulties 
which hitherto have hindered the United States Govern- 
ment, the building of the canal would have been com- 
pleted long ago. The work is so great, the benefits it will 
confer so transcendent, and the interests involved so vast 
and complex, that, in the author's opinion, it is imperative 
that it should be removed from the chances of private 
enterprise. 

As regards its aspect on the commerce of the world, 
when the two lakes are connected together by the pro- 
posed canal, and the country opened out by a main 
artery of railways and roads, there will ensue a great 
local development, and Lake Nicaragua will become a 
great commercial dep6i for the distribution of the pro- 
ducts of an extremely fertile country. While the Suez 
Canal is feemediateke important to the commerce 
of Europe with Southern and Eastern Asia, the 
Nicaragua Canal will be so to the countries of North, 
Central and South America. It will bring into 
closer connection the eastern and western coasts 
of North and South America. It will open the markets of 
Europe to Californian fruit, timber, and grain. The time 
of transport will be reduced by the canal to twenty-five 
days, and the distance decreased 10,000 miles. The gain 
to America will embrace the whole field of Japan, China, 
Malaysia, and Australia. As regards Europe the gain will 
be merely in the Pacific littoral of the two Americas and 
in the South Sea Islands. The saving in distance from 
San Francisco to New York will be 9894 miles, to New 
Orleans 11,000 miles, to Liverpool 7000 miles. From 
Liverpool to New Zealand the saving will only be 1051 
miles, to Hong Kong 1265 miles, and to Melbourne 392 
miles, whereas to the same places from New York it will 
be respectively 3570 miles, 4163 miles, and 3290 miles. It 
will enable the United States to move its war vessels from 
the East to the West Coast in three weeks, as against 
three months, the time that would be required if they had 
to go round by Cape Horn. The canal will also complete 
a perfect equatorial belt of navigation around the world, 
through the gateways of Suez and Nicaragua. It will 
benefit America in an infinitely greater degree than Eng- 
land or the rest of Europe, and will give an immense 
impulse to United States manufactures, especially cotton 
and iron, and will greatly stimulate the shipbuilding 
industry, and the development of the naval power of the 
States. The enormous saving in distance and time will 
place the Southern States in a position to share in the 
business of those Eastern countries which at present are 
our best customers of cotton goods. In fact, the canal 
will place the States in touch with 500,000,000 people 
with whom at present they have comparatively little 
intercourse. 

In Mr. Colquhoun’s ee a large portion of the 
advantages arising from this improvement in communi- 
cations cannot fail to accrue to this country, which has 
about 56 per cent. of the carrying trade of the world. He 
considers that it is impossible to foretell even the direct 
and immediate commercial results of the redistribution 
of trade lines on a large scale. But to everyone in Great 
Britain, as well as in the States, the canal will make 
some difference, and to many a great change. It will be 
attended not merely by commercial but by political 
consequences of a far-reaching nature. The cotton in- 
dustry of Manchester will without doubt be seriously 
interfered with. When the canal is made the Southern 
States will be able to supply China and Japan with all 
the cotton goods they require. The South has the cotton 
right at the mill doors, has the cheapest fuel in the 








world, has less costly labour than elsewhere in the 
States. There is looming in the distance the most 
serious struggle for existence that this country has ever 
encountered, and it will be necessary for our traders to 
arouse themselves if we are to compete successfully with 
the new developments that are likely to take place, of 
which the construction of the Nicaragua will be one of 
the most active agents. 


The Origin and Rationale of Colliery Explosions. By DonaLp 
M. D. Srvart, F.G.S. 

Tuis book consists of accounts of sundry colliery ex- 
plosions, the causes of which have appeared to be more or 
less obscure, together with a series of deductions and hypo- 
theses designed to supply a rational explanation of the 
manner in which such explosions may be initiated and 
propagated. 

The author has spared no pains in the collection and 
tabulation of facts, and has frequently had the advan- 
tage of personal observation of the matters with which 
he deals. His descriptions of several noteworthy ex- 
plosions are given with detail, and bear internal evidence 
of accuracy of statement, and there are many indications 
throughout the book of s practical acquaintance with the 
working of a colliery, and of the methods and foibles of 
the workers. With all the merits which accrue from 
these qualities, and from this special knowledge of its 
author, the book is not completely satisfactory. In it 
data and deductions, facts and hypotheses, are mingled 
inextricably, and in places it is with the utmost diffi- 
culty that the line of argument can be followed. As far 
as we have been able to apprehend the author’s views, 
they are to the effect that the primary cause of an ex- 
plosion in a non-gaseous mine is the destructive distil- 
lation of a portion of the coal dust lying in the 
neighbourhood of a blown-out shot, and the subsequent 
explosive combustion of the hydrogen contained in, or 
derived from, the products of destructive distillation. It 
is also advanced that lack of adequate oxygen is the usual 
reason for those blanks in the explosion which are its 
most curious feature, and that similar breaks may be 
caused by the dampness of a part of the workings 
through which the transmission of the explosion might 
occur under less unfavourable conditions. The first 
statement, viz , that hydrogen is the chief agent in the 
explosion, is supported by the fact that carbon, both as 
coked residues and as finely divided ‘‘ smoke,” i.e., lamp- 
black, is found on examining the scene of an explosion, 
and further, that there is evidence of the substantial 
absence of the most characteristic product, often com- 
bustion of carbon, viz., carbon dioxide. But surely all 
this may be true without imagining the previous libera- 
tion of hydrogen by destructive distillation, or by 
dissociation of hydrocarbons on which the author insists. 
It is a commonplace of chemistry that a selective action 
may take place when the combustion of any hydrocar- 
bonous matter, ¢.g., coal dust, is conducted with limited 
access of air, and that the tendency under such condi- 
tions is to oxidise hydrogen rather than carbon. 

No one who has seen the flame of a pan of dead oil 
burning at the entrance of a set of lampblack chambers, 
and yielding crude finely divided carbon in rich abund- 
ance, could doubt this possibility, and it is indisputable 
that precisely the same preferential oxidation will take 
place with any fuel containing carbon and hydrogen. 
An appreciation of this fact saves the necessity for 
constructing any special theory to account for the 
presence of coked and carbonised residues after the 
occurrence of an explosion. With regard to the second 
point, it is likely enough that the author is correct in 
supposing the arrest of an explosion is often due toa 
local defect of oxygen; but even when this idea is 
accepted fully it is not easy to see how the explosion 
can begin again at a further point without leaving marked 
evidence of action between each adjacent pair of points. 
If it be assumed that the gases remaining after the 
first explosion contain enough combustible matter or 
can generate enough combustible matter by their sup- 
posed distillatory action on the coal dust, to prove 
again explosive when a fresh supply of oxygen is 
reached, it is still far from clear how the heat required 
to raise the explosive mixture at the second and dis- 
tant spot to the initial temperature of explosion can be 
transmitted from the first to the second explosive 
centre without seriously burning all intermediate 
objects. It is possible that Mr. Stuart supplies some 
adequate explanation, but owing to the lack of system 
already adverted to, the discovery thereof is not easy. 

To return to the pleasanter part of the duties of the 
critic, ii may be said that Mr. Stuart has amply demon- 
strated that coal dust per se is a source of danger in a 
mine ; that where improved ventilation is adopted the 
greater dryness of the dust is an additional cause of 
peril ; that watering is, therefore, a desirable procedure ; 
finally, that since the occurrence of a blown-out shot 
cannot be rendered impossible, it is of importance to 
insure the thorough wetting of the adjacent working in 
order to prevent the initiation of an explosion. With 
this eminently common-sense suggestion we take leave of 
a book which, though not faultless, has much to re- 
commeng it to all concerned in one of the chief industries 
in this country. 





BOOKS RECEIVED, 


Venice. By Daniel Pidgeon, F.G.S, Assoc. Iast. C.E., author 
of ‘‘ An Eagineer’s Holiday,” &>. London: Kegan Paul, Trench, 
Triibner, and Co., Ld. 1895. 33. 64. 











A CONFERENCE is to be held at Chester early in January 
between Cheshire farmers and representatives of the three railway 
companies touching on Chester, with a view to a re-arrangement of 
the railway rates for agricultural produce. The North-Western 
Railway Company have already offered a reduction of 10 to 15 per 
cent, on long distance traffic, and express their willingness to 
listen to any arguments in favour of placing English farmers on an 
equal footing with the foreigner as regards throagh rates, 





SIR EDWARD JAMES HARLAND. 


WE have to record with deep regret the sudden decease of 
Sir Edward J. Harland, M.P., head of the eminent shipbuild- 
ing and engineering firm of Harland and Wolff, Queen’s 
Island, Belfast, on the evening of Monday, the 23rd inst., at 
his residence, Glenfarne Hall, Enniskillin, County Leitrim. 
Sir Edward, who was 64 years of age, had for a number of 
years resided chiefly in London, only occasionally visiting the 
North of Ireland, and took no active part in the business at 
Belfast, the other partners — Mr. G. W. Wolff, Mr. 
W. H. Wilson, and Mr. W. J. Pirrie—and more especially 
Sr two latter, being responsible for the practical conduct of 
affairs. 

Edward James Harland was born in Scarborough in 1831, 
being the fourth son of the late Dr. William Harland, a lead- 
ing physician in the popular Yorkshire watering place. From 
his earliest years young Harland evinced a strong mechanical 
turn of mind, which he seemed to have inherited from his 
father. This busy physician, it is of peculiar interest to 
know at the present time, had a strong natural liking for 
mechanics, and was one of the first to devote attention to 
the construction of steam carriages for common roads, a 
patent for which he secured in 1827. His professional 
avocations prevented his ever completing a ‘‘ horseless car- 
riage,” but he nevertheless produced a working model which 
used to run in the streets of Scarborough, to the no small 
interest and wonder of the inhabitants. Young Harland at 
the age of eleven was sent to the Edinburgh Academy, his 
elder brother at that time being a student in the university 
of that city. When fifteen years of age he was apprenticed 
to Messrs. Robert Stephenson and Co., of Newcastle-on- 
Tyne, who were then most extensive builders of locomotives 
and of marine and land engines. In this extensive establish- 
ment he worked his way through the various shops as a 
practical mechanic, until at the end of four years he was 
transferred to the drawing-office. Soon after the termination 
of his apprenticeship he obtained a place as draughtsman in 
the works of Messrs. J. and G, Thomson on the Clyde. The 
then business of Messrs, Thomson—now of Clydebank—was 
at first confined to marine engineering, the works being 
situated in Finnieston-street ; but in 1851 the sister industry 
of iron shipbuilding was begun in a yard on the south banx 
of the Ciyde at Govan. Fora time Harland was assistant to 
the head draughtsman, but in course of time he was appointed 
to the chief position, his training in the works of Messrs. 
Stephenson standing him in good stead in respect of accuracy 
of method and painstaking attention to details. 

In 1853 Mr. Harland left Messrs. Thomson to become the 
manager of the shipyard and ‘boiler works carried on by Mr. 
Toward at Newcastle-on-Tyne, andin 1854 he was offered and 
accepted a similar post in the Belfast shipyard, then carried 
on by Messrs, Robert Hickson and Co., employing from 200 
to 250 men. In 1858 Mr. Hickson retired from the concern, 
and it was acquired by Mr. Harland, who was then entrusted 
with the order to build three steamers for Messrs. John Bibby, 
Sons and Co., of Liverpool. The first of these, the Venetian, 
was built and launched in 1859, and the others rapidly 
followed ; all proving highly successful. In 1860 Mr. Harland 
was joined in partnership by Mr. G. W. Wolff, who is the son 
of a Hamburg merchant, but educated in Liverpool and 
Manchester. 

In the course of three or four years twenty steamers were 
built by Messrs. Harland and Wolff for Messrs. Bibby, the 
later of these embodying ideas which Mr. Harland had long 
entertained with respect to the advantages which extra length 
gave to screw steamers. The firm also constructed about a 
dozen sailing vessels for Messrs. J. P. Corry and Co., pro- 
prietors of the well-known “ Star Line ”’ to Calcutta, some of 
them approaching 2000 tons, and several of them distinguish- 
ing themselves for rapid passages. 

It is in connection, however, with their productions for the 
White Star Line of mail steamships that the name and fame 
of Messrs. Harland and Wolff have been mainly built up. 
The first ship they designed and built for the line was the 
Oceanic—of 3808 tons, 420ft. long by 42ft. beam by 31ft. 
depth moulded—launched in 1870. Not only was she longer, 
larger, and faster than any other vessel in the Atlantic ser- 
vice, but, under the advocacy and guidance of Mr. Harland, 
several novelties were introduced in her which added much 
to the comfort of passengers—such as the placing of the 
saloons and cabins amidships, an innovation since generally 
adopted in large ocean passenger steamships. 

The entire fleet of the White Star Line, as is well known, 
emanated from the Queen’s Island shipyard; and what this 
means is sufficiently indicated by the simple mention of 
names like the Britannic, Germanic, Teutonic, and Majestic, 
For the New Zealand trade of the same company Messrs, 
Harland and Wolff have also built such well-known freight 
carriers as the Doric, Ionic, Coptic, Gothic; and since the 
cattle trade assumed such iarge proportions they have added 
among others the Cufic, Runic, Nomadic, Tauric, Bovic, the 
ill-fated Naronic, to replace which was built the Civic, of 
8315 tons gross, supplemented this year by the Georgic of 
10,077 tons, the largest cargo-carrying vessel afloat. 

The growth of the works at Queen’s Island has been 
phenomenal. In 1859, when Mr. Harland first assumed 
independent control, the area occupied was under two acres ; 
now this amounts to approaching eighty acres. For many 
years now the firm have built their own engines and boilers, 
a branch not at first undertaken. While during the first five 
years of ownership the firm only turned out thirty vessels, in 
1892 alone they launched fourteen steel vessels aggregating 
68,614 tons. This was the largest amount of tonnage built in 
any yard in the world for that year, and they have headed the 
list each year since; for the present year, however, being 
behind Messrs. Gray, of West Hartlepool, by some 5000 


tons. 

In 1885 the Queen conferred a baronetcy on Mr. Harland. 
For many years previously he had been chairman of the 
Harbour Board of Belfast, and subsequently for two years 
Lord Mayor of the city. He held the office of Justice of the 
Peace for Antrim and Down, and in 1889 he was returned 
unopposed as Member of Parliament for Belfast North, an 
honour repeated in the General Elections of 1892 and 1895, 
Since 1892, his partner, Mr. Wolff, has represented the 
Eastern Division of Belfast in Parliament, and both gentle- 
men from that time have been relieved by Messrs. Wilson and 
Pirrie from the more active duties of the firm. The late Sir 
Edward Harland was a member of several commissions 
appointed to inquire into questions affecting shipping, naval 
and mercantile, and frequently took part in the deliberations 
of the Institution of Naval Architects, of which he was a 
member of long standing, and for several years past a member 
of Council, 





646 


THE ENGINEER 


Dec. 27, 1895, 





——— 





HIGH LIFT CENTRIFUGAL TURBINE 
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A NEW HIGH LIFT PUMP. 





THE accompanying engravings illustrate a new and, 


interesting departure in the construction of high lift pumps. 
The simplicity of the centrifugal pump is retained, while a 
high lift is obtained that was formerly only possible to derive 
from the reciprocating ram pump. The centrifugal pump, 
because of its freedom from reciprocating parts, and its steady 
delivery of water, has replaced nearly every other class of 
pump for lifts up to its limit of 30ft., and it has been a matter 
of general regret that it was not available for lifts higher than 
its economical limit of 30ft. This difficulty has apparently 
been overcome by Messrs. Mather and Platt, of Manchester, 














so that the velocity of the water is diminished in a {certain 
ratio necessary to deliver it through special passages into_the 
discharge chamber of the pump. = ~*~ —_# “989.8 Pam." 

The part of the chamber in which the impellerfworks is so 
constructed that the motion of the water between the surface 
is as nearly as possible controlled by the{impeller, because of 
the shape of the moving vanes, and the surfaces are of a 
figure coaxial with the shaft, the edges revolving as closely as 
possible without actual rubbing contact. Two or any number 
of these chambers are arranged in series, the impeller of each 
chamber being keyed on the same shaft, passing through the 
centre of the pump and coupled direct to the driving shaft. 
The discharge passage of one chamber is the inlet to another 








who now manufacture under a patent a pump that works as ; 
noiselessly as any centrifugal pump and will deliver a steady, 
unvarying stream of water to a height of 200ft. or 300ft., and 
while pumping to that height will, it is claimed, give as high 
an efficiency as if pumping to the economical limit of the 
ordinary centrifugal pump. 

The high lift duty of this pump is obtained in a very neat | 
and ingenious manner by constructing a number of concentric 
vortex chambers, in each of which there is an impeller of a 
peculiar yet simple character, keyed on and driven by the 
same shaft. The end nearest to the driving pullev is the 











PUMP WITH HIGH SPEED STEAM ENGINE 


chamber, the size and speed of each individual impeller of 
the series being so arranged that they deal with exactly the same 
quantity of water, and the effect on the pressure of the water 
is the sum of the individual effects, diminished by the re- 
sistance of the intermediate passages. 

The intermediate passages are designed to give the 
minimum of resistance, and so as not to interfere with the 
efficiency of each individual member comprising the series 
when dealing with a fluid like water of constant density. 
Attached to the last impeller chamber is the discharge 
chamber, which carries a bearing to support the tail end of 





PUMP WITH ELECTRIC MOTOR 


suction chamber, which chamber is cast along with the bed 
carrying the pedestals for the driving shaft; this forms the 
main structure of the pump. 

To the suction chamber is bolted another chamber, carry- 
ing one of the impellers before mentioned, as well as fixed 
guides for the discharge of the water. The shaft is also sup- 
ported, and runs in a bushed bearing cast on this chamber; 
other chambers of a like character are bolted to this chamber 
according to the height the water is required to be lifted. 
These chambers are so arranged that the water enters the 
impeller in a direction parallel with the shaft, through a 
circular passage concentric with the shaft, and of less dia- 
meter than the impeller ; the water on leaving the periphery 
of the impeller is forced into radial passages or guides as 
nearly as possible in the direction of motion of the outer ends 
of the vanes, with its velocity as little diminished as possible. 
The passages or guides are gradually increased in capacity 





' engine driving, and driving by electric motor. 


the impeller shaft, also a branch to which the rising main, 
or discharge pipe, is attached. 

Air leakage through the shaft bearing at the suction end 
of the pump is prevented in a very ingenious and effective 
way. The ordinary stuffing-box is dispensed with, and a 
water packing is substituted by using water from the dis- 
charge end of the pump, which is connected by a small pipe 
to a recess in the centre of the bearing at the suction end. 
Sufficient water is allowed to flow into the recess to fill the 
space between the shaft and the bearing, the quantity being 
regulated by a tap so as to allow a little to flow into a waste 
water ring formed on the outside end of the bearing space. 

Tests have been made with large sizes of this pump, and 
an efficiency of over 70 per cent. has been obtained, we 
are informed, when pumping to a height of 150ft. Our 
illustrations show three methods of driving, belt driving, 
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STOREY'S DEAD-WEIGHT SAFETY VALVE 
=uIM See 

Tue illustrations show a valve being made by Mr. Isaao 
Storey, of Knott Mill, Manchester, for preventing the ex 
plosion of hot water-heating boilers. It was designed by Mr, 
Lavington E. Fletcher, Chief Engineer to the Mancheste, 
Steam Users’ Association, to provide a simple, cheap, but 
efficient safeguard against the lamentable loss of life and 
injury caused by — of kitchen boilers. Every wintey 
similar accidents still occur, but no single case has been re 
ported in which the et boiler has been fitted with thig 
safety valve. Many thousands have been made and fixed 
during the last twenty-five years. The valve consists of very 
few parts; the pillar attached directly to the boiler, oy 
communicating with it through a short pipe ; the cover, con. 
taining the globular valve, which seats on the top of the 
pillar, and is free to move slightly in every direction; ang 
the weights which keep the valve tight against the head of 
water in the circulating system. Where, owing to the con. 
struction of the kitchen range, the valve has to be placed 
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in the flue, it should always be protected by being enclosed 
in a cast-iron box fitted with a door, so that the valve may 
be tested at short intervals. 

The outline, Fig. 1, illustrates the patent enclosed valve. 
This valve has been specially devised to prevent possibility of 
clogging with soot, damage to the working parts of the valve 
through heat, and the annoyance of drip from the valves 
when lifted through concussion in the pipes, vibration, or 
other cause, The construc- 
tion of the valve is essenti- 
ally the same as_ that 
shown in Fig. 2; but, in 
addition, there is provided a 
specially constructed chamber 
which encloses the valve, and 
is supplied with a testing 
arrangement and connection 
for drain pipe. 

The valves are made in two 
sizos, No. 1 and No.2. The 
outside dimensions of the 
valves are given on the out- 
line drawing. 

No. 1 size: This valve is 
suitable for ordinary kitchen 
boilers. The socket F is screwed 
Zin. gas. The waste-pipe out 
let E is screwed Zin. gas. The 
valves are supplied loaded to 
heads of water corresponding 
to 60ft., 50ft., 40ft., and 30ft., 
as required, but except where 
specially ordered the valves 
will be supplied loaded to 60ft. 
he 


ad, 

No. 2 is suitable for larger 
kitchen boilers, and for hot 
water and circulating boilers 
generally. The socket F is 
screwed #in. gas. The waste-pipe outlet E is screwed in. 
gas. This valve is supplied loaded to heads 80ft., GOft., 50ft., 
and 40ft. as required, but except where specially ordered will 
be supplied loaded to a head of S0ft. 











THE VANCE LIGHTNING TUBE CUTTER. 


Tus tool is made by the Haines Gage Company, of 906, 
Filbert-street, Philadelphia, and is used for cutting out 
tubes or flues. Its design is shown in the accompanying 
engraving. A feature of the tool is the fact that one revolu- 
tion of it cuts out one end of the flue, leaving it scarfed 
ready for welding. This should save time, since it becomes 
unnecessary to re-cut flues in a machine, and there are no 
flue holes to refile, the flue ends not being hammered out 








of shape or battered up. The cut bevels and slightly con- 
tracts the ends off{the%tubes, so that they maybe removed 
through the ‘flue holes. The Railroad Gazette, which we 
quote, says: “‘It}is {claimed that the knife is as easily 
sharpened as a common cold chisel. The tool is made for 
sizes of flues from 1}in. up to 4in. It is said that one man 
can cut from 400 to 500 tubes—one end—in ten hours,” 
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PATENT WATER-LEVEL INDICATOR AND 
DETECTOR. 


Tu above apparatus is intended to replace the glars water 
gauge, 88 NOW in general use on boilers. Since high steam 
pressures have been in use, the liability of the glasses to 
corrode has been greatly augmented. Indeed, for the very 
highest pressures glass will not answer at all. Perkins used 
mica. To obviate these difficulties and defects of the ordi- 
nary gauge glass, and many others which could be mentioned 
were it necesssary, the indicator and detector shown above 
has been invented. As will be seen from the drawing, it 
consists of & dial plate marked in inches, generally 0 to 
10, or 0 to 25, or as required. The dial hand indicates the 
number of inches of water above the fire-box crown, while the 
two supplementary hands serve as detectors. The dial hand 
js operated through gearing anda rod, working in a steam- 
tight tube by a float attached to the end of the said rod. 
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This float does not rise or fallin a perpendicular line, but 
describes in its operation a quarter of a circle, and as the 
water rises and falls, so such difference of level is indicated on 
the dial plate, and should it rise or fall above or below the 
prescribed limit allowed to the stoker, it will at once register 
cn the dial-plate that the water-level has not been kept at 
its proper height. If necessary, it can also be arranged to 
ring @ bell in the office announcing this fact, and as the 
attendant cannot tamper with the hands, they remain a per- 
manent register against him until replaced in their proper 
position by the holder of the key. 

There is no packing to the spindle, which has a small 
collar on it ground steam-tight against the end of the tube 
through which the spindle passes. If sticking should take 
place, & small lever not shown at the back of the dial can be 
pressed; this releases a spindle on its seat, and lets the steam 
blow and clear the obstruction. The sole licensees are Messrs. 
C. W. Burton, Griffiths, and Co., of Queen Victoria-street. 








AccorDING to a note in the Comptes Rendus on the 
action of alcohol on mercurous iodide, by M. Maurice Francois, 
boiling alcohol decomposes mercurous iodide. The decomposition 
ceases when 100 grams of liquid contain, in round numbers, 0°220 
grams of mercuric iodide in solution. This action is reversible, 
and the inverse action stops at the same limit. The quantitative 
ne of mercurous and mercuric iodides by alcohol is not 
exact, 


New Danube BripGe.--The new bridge over the Danube at 
Tchernavoda, opened September 26th with great ceremony, con- 
tists properly of three viaducts and two bridges. The principal 
bridge crosses the main stream of the Danube at Tchernavoda, 
‘hile the other spans an arm of the river called the Borcea am 
Fetesti, The two bridges are connected by a viaduct and an 
embankment running across the island Balta, which is submerged 
at high water. The two other viaducts form approaches to the 
main bridge at either side, and are rendered necessary by the 
height of the structure and by inundations to which the country 
on either side is ‘iable. The superstructure of the bridges is of 
tteel, with cantilevers resting on pieras The height of the prin- 
¢ pal bridge is 984ft. above high-water level. The height of the 
tmaller bridge is 39°3ft. The foundations are laid on piles driven 
to a depth of from 59ft. to 72ft. below the bed of the river. The 
viaducts are of masonry. Their combined length is 9442ft., 
Which, added to 2460it., the length of the two bridges, 
gives a total length of 11,902ft. The bridge cost about 
6,800,000 dols, 


LAUNCH ON THE CLYDE.—'T'he powerful twin screw hopper 
dredger, Cambois, recently launched by Meesrs. Fleming and 
Fergusony Paisley, to the order of the Blyth Harbour Com- 
mistioners, has just completed on the Clyde a series of speed and 
dredging trials. The dimensions of the vessel are: — Length 
betwaen perpendiculars, 180ft.; breadth moulded, 35ft.; depth, 
ldft, The vessel is constructed entirely of steel, has a hopper 
capacity of 600 tons, and is capable of dredging to a depth of Tot. 
She is fitted with power driven hopper winches for raising and 
lowering the hopper doors, triple barrelled steam mooring winches 
at bow and stern, having all the necessary.clutches, brakes, pawl, 
Xe, She is also fitted with the builder's patent independent 
driven, automatic stopping, traversing gear, so that the buckets at 
the level of lower tumbler may be projected 2ft. beyond the bow 
to enable the dredger to dredge its own way into banks and 
shoals, The traversing carriage wheels and main gear are entirely 
of cast steel. The wheels throughout are all of the same 
material, no cast iron gearing being used. The friction appliances 
are fitted to main dredging gear and also to the intermediate 
Bearing in engine-room to prevent breakages from sudden and 
excessive strains, The main engines are of the compound surface 
fondensin type capable of indicating 850-horse power. The 
ucket ladder is raised and lowered by a powerful independent 
steam engine driving a turned grooved barrel which receives the 
wire rope, The dredger is fitted with all the most modern 
appliances for vessels of this class, Steam reversing gear, sight 
eed lubricators, counters, governors, &c., are fitted to both 
engines, and steam steering gear is arranged at after end of engine- 
‘oo The trials took place in the presence of Mr. J. Watt 
andeman, C.E., engineer to the Blyth Harbour Commissioners, 
and were highly satisfacto , the dredger having a good margin of 
Speed and dredging power in excess of specification, 





THE AMERICAN TRADE IMPROVEMENT. 





From a recent statement made by the chief of the Bureau 
of Statistics, it appears likely that the general results of the 
new American tariff are likely to prove somewhat surprising. 
So far this year the imports of articles free of duty have been 
about 2,000,000 dols. less than in 1894. But, taking into 
consideration the fact that this year the schedule of free 
goods has been enlarged by including imports of wool and 
wood, and making allowance for these items, the imports 
during 1895 of articles subject to free entry were at least 
41,000,000 dols, less than the imports of similar articles in 
1894, Inthe case of dutiable goods there is a remarkable 
increase. In 1894 these were valued at 257,645,703 dols., 
and in 1895 at 354,271,990dols. The amount of duty 
collected in 1894 was 128,881,867 dols., and in 1895, 
147,901,218 dols. In 1894 the ad valorem duty on the entire 
dutiable imports was at the rate of 50 per cent., and in 1895 
it was reduced to 41°75 per cent. It will be seen that there 
has been an enormous improvement in the imports—a 
much larger one, indeed, than might have been expected by 
the slight relief in duties. Clearly trade revival influences 
have been at work, and whatever may be the uncertainty as 
to its continuance just at the present time, there can be no 
question that, taking 1895 as a whole, America has greatly 
benefited by the general trade improvement. It must, how- 
ever, be admitted that ‘‘ things have gone quiet,” and whether 
1896 will bring a return of activity remains to be seen. At 
the same time the President’s recent Message appears to 
have been well received among qualified representatives of 
the financial and commercial interests of the country. It is 
hardly expected that the present session of Corgress will see 
any legislation of a sweeping or reactionary commercial 
order, as the Republican majorities in both Chambers seem 
disposed to defer important measures until the Presidency 
shall be in the hands of their own party. Should the trade 
revival prove to have “gone off” altogether, the effect will 
be the reverse of beneficial to many British commercial 
interests in 1896, though others may not be sorry to see their 
competitors on the sick list once more, 








THE PANAMA CANAL, 





At the time of the liquidation of the old Panama Canal 
Company there was a good deal of conflicting opinion as to its 
being feasible to resume the cutting of the canal at the point 
where it had been interrupted. Those who had lost faith in 
the possibility of the work being carried out seemed to be 
justified in their forebodings by the reports of visitors to the 
Isthmus, who drew a despondent picture of the disappearance 
of the canal beneath a mass of verdure and of the dilapida- 
tion of the machinery and rolling stock which had rotted 
away in the humid climate. The impression conveyed by 
these reports was that there were no further signs of the 
canal, and that if the enterprise were again to be taken in 
hand it would have to be started from the beginning. The 
liquidator of the company thereupon sent out competent 
engineers to inspect the works, when it was found that the 
previous reports were entirely misleading. The cuttings were 
certainly filled up with a luxuriant vegetation, but so far 
was this from being a disaster that it had actually preserved 
the canal. The waters of the Chagres had also invaded the 
cuttings, and left a thick deposit of mud, which will have to 
be removed by dredging. In certain places, too, the banks 
had crumbled in through the action of the water, and though 
repairs will necessitate a considerable expense, the works are 
in a much better state of preservation than had been fore- 
seen. 

As to the plant and machinery, all the woodwork has been 
destroyed, but the metal parts have not suffered to any great 
extent from the neglect. A great deal of the material can be 
utilised after repair, though more must be purchased before 
the work can be vigorously pursued. When it was found 
that the conditions were favourable for resuming the enter- 
prise, steps were taken to prevent the concession from 
lapsing, and to meet the requirements of the Government of 
Colombia, which insisted upon the work being taken up at 
once, & Commission was formed, and a number of workmen 
were engaged at the beginning of the year to clear out the 
cutting and put the material in order. A report has just 
been issued by the Commission upon the progress made 
during the past eight months, in which time the expenditure 
has been 8,700,341f. About 290 workmen were engaged 
during the first six months of the year in repairing the build- 
ings and machinery. As to the clearing out of the canal, 
only just enough has been done to comply with the con- 
ditions imposed by the Government of Colombia, as the 
undertaking cannot be actively carried forward until the plan 
of operations has been definitely settled. The hands have 
therefore been engaged merely in completing the upper part 
of the Culebra cutting, which will be utilised in whatever 
scheme will be ultimately adopted. 

This is one of the chief problems in the construction of the 
canal, owing to its being necessary to so raise the bief de 
partage at this eo as to obviate the costly and tedious 
work of very high banking. The bief will be fed by a lake 
which will be created by a barrage across the upper part of 
the Chagres Valley at a place known as Alhsjuela. This 
bief will be 49 metres above the level of the sea. There will 
be five locks on each slope, and barrages will be constructed 
to prevent any flooding of the Chagres River. In summing 
up the work done at the Isthmus, the Commission states 
that the operations have been carried out in two sections, 
one from Colon to 454 kiloms. where the canal leaves the 
Chagres Valley; and the other from thence to the 68th 
kilom. where it enters the Pacific Ocean. In the second 


section the preliminary {work of boring, levelling, &c., was | P 


completed by the middle of June, 

Upon the Atlantic side very little has been done, and work 
cannot be resumed until the engineers have settled the 
different questions now under consideration. Up till August 
last they had not decided upon either the section of the canal, 
or the deviation of the Panama Railway, or the locks and 
barrage at Bohio. Upon this last section the workmen have 
had to engage in extremely arduous /abour in clearing away 
the vegetation, and have had to work in mud up to their 
waists. Boring has been actively carried on at Bohio with a 
view of ascertaining the nature of the foundation, as it is 
proposed to construct here the principal locks and barrage in 
the Chagres Valley. At the present moment, according to 
information from French sources, all the plans for these 
works have been well advanced, and they are likely to be 
completed in a few months, When this is done, the work of 





completing the canal will, according to the Commission, be 
carried out with speed and economy. We 

Meanwhile it has been found advisable to concentrate 
operations upon a few points, and except for the repairing of 
the wharfs in the port of Colon, and fitting up one of the 
marine dredgers for deepening the port of Boca, the work has 
been confined to the Culebra cutting. This has necessitated 
the constant employment of 150 to 180 workmen for six 
months, and they have found it very difficult to repair the 
cutting in consequence of the partial falling in of the banks. 
Now that the entire plans are likely to be settled shortly, the 
new company thinks that the time has come when the work 
should be pushed forward more energetically, and with this 
object in view it lately sent out instructions to the engineers, 
who have just engaged another thousand hands. The com- 
pany is evidently bent upon doing all in its power to complete 
the great undertaking, but it would be interesting to know if 
they will be able to raise the necessary capital in France. 
Several attempts have already been made, but have met with 
not the slightest response from the public. It is probable that 
failing to get the capital in France, they will seek it in some 
other country. 








TRADE AND Business ANNOUNCEMENTS.—Change of address is 
announced by Messrs, Barry and Higham, from Broad-street 
House, EC , to 15, Great George-street, Westminster, 5S. W. 


NAVAL ENGINEER APPOINTMENTS,—The following appointments 
bave been made at the Admiralty:—Chief Engineer. — George 
Rameay, to the Vivid, additional, for the Blanche, to date from 
the day following that on which the Blanche pays off. 


CanaL Prorits IN Inpia.—The net result for the year 1893-94 
—they come cut rather posteriously—on the canals of the North- 
West Provinces was a clear profit of Rs, 42,81,173, or 512 per 
cent. on the total capital outlay of 836 lakhs invested in the 
canals. This result has been attained in spite of seasons favour- 
able to the cultivator but adverse to canals. 


AN ImMMENSE STOREHOUSE.—The East Side Iron Elevator Co., 
of Toledo, O., is now erecting a grain elevator and storehouse 
on the east side of the river at Toledo, O., to contain 1,000,000 
bushels, and a large part of the storage room consists of large 
cylindrical tanks. The main building, constructed like an ordinary 
elevator, is connected with the tanks by a belt conveyor. The 
conveyor, carrying grain to the tanks, is on a level with their tops, 
and the one by which grain is carried back to the main elevator is 
at the bottom. There are to be twelve tanks, each 45ft. high. To 
conform to the irregular shape of the tract of land on which they 
stand they are made in varying diameters, one 30ft., two 35ft., 
four 40ft., four 45f., and one 50ft.; they are built by the Warren 
City Boilerworks, of Warren, 0. The idea of using these tanks for 
grain originated with Messrs. J. J. Coon and M. Churchill, and 
they have erected a number in different parts of Ohio, Indiana. 
and Illinois, A group of ten tanks, of about 20,000 bushels 
capacity each, was built by these gentlemen last year on the line 
of the Toledo, St. Louis, and Kansas City Railway in Toledo, 
These tanks, the Railroad Gazette says, are of uniform size, 28ft. 
diameter and 35ft. high, and they stand in rows of five each, The 
conveyor too and from the main elevator runs between these rows. 
It is a 6in. screw convsyor. This plant has been in operation 
more than a year. 


LIGHTING THE DIAMOND SHOAL.—The United States Lighthouse 
Board has decided upon another « ffort to establish a lighthouse on 
outer Diamond Shoal, off Cape Hatteras. Work on the structure 
will be begun next spring. If it is ever completed it will represent 
the mest difficult piece of engineering work the service has yet 
encountered. and will stand as the most conspicuous lighthouse in 
the world. There is wide difference of opinion regarding the prac- 
ticability of placing a light on a shoal known to be the most 
treacherous, and presenting more engineering difficulties to be 
overcome than any lighthouse service has yet had to deal with ; 
but Washington heads of the service seem to hold to the opinion 
that a light can be erected which will withstand the terrific blows 
it must encounter from waves and shifting sands. Ina few weeks 
the Government wil] advertise for material, and early in the 
spring the actual work on the light will begin under Government 
engineering supervision. The new plans contemplate an immense 
structure, built on the screw pile order, with the foundation of 
the light practically 100ft. beneath the wave surface and pro- 
tected on all sides by hundreds of tons of rip-rap to prevent 
damage from shifting sands. Iron piles will be driven down by 
hydraulic pressure until a sound footing is secured, and the actual 
structure for the light keepers and materials to maintain the light 
will be built on the interior of the skeleton to a height of 165ft. 
above the water. The cost of the structure when completed is 
estimated at 1,200,000 dols., and of this sum there is now available 
400,000 dols. Diamond Shoal projects into the sea seven miles off 
Hatteras, and is covered with from 6ft. to 20ft. of water. It is 
marked now only the Hatteras light, standing on shore seven miles 
from the outer edge, and not discernible in hazy or foggy weather. 
The proposed light will be on the extreme edge, seven miles from 
the nearest shore, and visible twenty-three nautical miles. The 
latest fog apparatus will be provided, and there will be accommo- 
dation for ‘as keepers. It will probably take two years to com- 
plete the project from the date the work begins. 


THE OVERHEAD SYSTEM.—For joining busy centres to suburban 
districts there can be no objection to the overhead system, and at 
Leeds, for instance, it has proved successful. Through the 
centres of the towns, however, we think, says Electrical Industry, 
it unlikely that it will be tolerated, and the choice lies between 
traction by storage batteries or by underground conduits. The 
great initial expense of the latter system is at present greatly 
against its adoption, and we think it probable that in one way or - 
another secondary batteries will play an important part; but 
whether this part will take the form of cells on the car, or of a 
storage battery plant in conjunction with a generating system, it is 
difficult to decide, The great expense of handling the cells used on 
tramcars has hitherto proved one great obstacle against the suc- 
cess of this system, but with an increased output per unit of 
weight, longer runs without charging will be feasible, and the 
only question for consideration is the life of the cells under the 
trying conditions of tramear work, The jarring inse rable from 
a tramcar isin itself prejudicial to the life of the cells, but in all 
robability this is a trifling matter compared with the — done 
in changing the cellsfor charging. If, therefore, it be found prac- 
ticable to instal cells of such a capacity that the charging can be 
done in situ, the cause most prejudicial to the life of the cells will be 
eliminated. It must be obvious to any engineer who seriously con- 
siders the subject that an ideal system is that in which a generating 
station is employed in the daytime in providing current for 
traction purposes, and at night for lighting. Where such a com- 
bination is possible, a good load factor is secured for the genera- 
ting station, and the expense of generation reduced to the lowest 
possible point, Such a system, however, involves either the direct 
use of current in the daytime for the cars, or, with storage batteries 
on the cars, at any rate double the number of cars necessary for 
the actual traffic. For instance, with a line requiring twenty 
cars for its complete service, it would be necessary to have forty 
cars, the cells in the spare twenty being charged one day, and 
those in the other twenty on the succeeding day. The question 
for decision then is whether it would be found cheaper to have a 
duplicate car plant or a conduit system, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railway statistics —Northern Pacific Railroad.—The following 
figures are taken from the report for the year ending June 30th, 
1895. The operating expenses were less and the passenger traffic 
less than in 1894; the freight earnings were 14°3 per cent. greater, 
but the total revenue shows a heavy loss due to the great strike of 
July, 1894, the revenue for that month having been 855,000 dols. 
less than that of 1893:— 


Gross earnings, dollars .. 17,434,981 
Operating expenses: 
Conducting transportation, 34 per cent. of 
MIR at ee ten, ee ae ae we ow 5,948,359 
Maintenance of way and structures, 16 per cent. 2,722,423 
Maintenance of equipment, 9 per cent. oe 1.591,291 
General expenses, 6 per cent. on 1,057,609 
Total .. 11,319,682 
Neobearming® .. .c os ce 02 co oo ov 6,115,298 
Ratio of operating expenses to net earnings .. 6492p c 
Freight carried, tons Sk a ee ee 3,781,316 
Freight carried one mile, toms .. .. «. «. e+ 1,177,156,867 
Revenue from freight, dollars .. .. .. «. + 13,060,113 
Average rate per ton per mile, cents .. 2 ee yh 


Average haul per ton, miles .. .. .. 2. .. 
Average haul per ton of through freight, miles .. 1921 
Passengers carried, number... .. .. .2 2 os 


Passengers carried one mile, number 116,748,976 
Revenue from passengers, dollars... .. .. « 8,235 295 
Average rate per passenger per mile, cents .. .. 277 
Average journey per passenger, miles .. .. .. o4 
Average journey per local passenger, miles .. .. 75 
Average journey per through passenger, miles .. 1972 
NS a aa eee ee 10,296,705 
Engine expenses per train mile, dollars .. .. .. 0°318 
Total train expenses per train mile, dollars .. .. 0°584 
Total operating expenses per train mile, dollars .. 1-099 


Wages of enginemen per mile run, cents.. .. .. 6°48 





Cost of repairs per mile run, cents 3°32 
Cost of fuel per mile run, cents .. .. .. 10°99 
Total engine expenses per mile run, cents 22°64 
Average miles run pertonoffuel .. . 23°02 


Average cost of fuel per ton. dollars... .. .. .. 2°53 
Average number of loaded freight cars hauled one 
a 
Average number of passenger cars hauled ore mile 
OS ey ee ae ee ee ee 
Cost of engine service per loaded freight car per 


ee ee ee ee ee 1°59 
Cost of engine service per passenger car per mile, 

cents oe, os, 0. Sé (6h) ae be eb 06 3°33 
Average amcunt paid per passenger, dollars .. .. 2°61 
Average amount paid per ton, dollars .. .. .. 3°45 
Total mileage owned, leased, and operated ° 4649°91 
Number of locomotives .. .. .. .. .2 630 
Number of cars in passenger service... .. .. «. 441 
Number of cars in Freight oo a ea 18,450 
Number of cars in railway operating service .. 1,701 
Number of steamers. . Se. eeae o> be 4 


Compound locomotives.—The Pennsylvania Railroad has made 
extensive trials of compound locomotives, some of which have been 
built at its own works, and others by locomotive works. The two- 
cylinder system is regarded with most favour, and in order to test 
the comparative merits of different methods of compounding, the 
road has built five engines of the mogul type—with six driving 
wheels and a two-wheeled truck or bogie—four of which are com- 
pounds, and one simple. The engines are all alike, but the four 
compounds are fitted with the Van Borries, Golsdorf, Pittsburg 
and Richmond intercepting valve devices for changing from simple 
to compound. The five engines will be run in fast freight service 
on the same division, and record kept of their performance, Ths 
dimensions of the engines are as follows :— 





Cylinders, H.P. .. co co os co «co Sin. x S8in. 
SSS ee 29in. Xx 28in. 
Driving wheels (6). diameter .. we 5ft. 2in. 
Truck wheels (2), diameter .. .. 3ft. 3in. 
Tender wheels (8), diameter .. as 3ft. 6in. 
Wheel base, driving.. .. .. 14ft. 6in. 
Wheel base, engine .. .. 23ft. 4in. 
Wheel base, tender truck 5ft Tin. 
Wheel base, tender .. .. .. .. 16ft. lin. 
Wheel base, engine and tender .. 51ft 1jin. 
Weight of driving wheels .. .. 120,000 Ib. 
a ere: lf 
Length from nose of pilot to rear of tender 
ea hl 
Boiler, diameter... .. 5ft. 8in. 
Steam pressure.. .. 180 Ib. 
Fire-box (Belpaire) .. -. Oft. x 34ft. 
Tubes, number .. .. eo 279 
Tubes, diameter.. ee, Se ee ee Sei- ee seh 
ae a ee 11ft. 8} jin. 
Width between frames .. .. .. .. ‘ 3ft. 6in. 
Width, centre to centre of cylinders.. 7ft. 2in. 
ee Ga” es. che wim 9ft. 7in. 
Length of tender tank .. .. 20ft. 3in. 
Length of tender frame .. .. 21ft. 8in. 
Height, rail to centre of boiler . 8ft. lin. 
Height, rail to top of smokestack 14ft. Shin. 
Tonder tank capacity os ee 3600 gallons 


Electric tramways for country lines.—The electric tramway is 
already a serious competitor of the steam railway for local traffic, 
both passenger and freight, and the extent to which this competi- 
tion-is growing is indicated by the following notes of some recent 
projects in this direction. The Lima and Piqua Electric Railway, 
which was organised October 28th, has been granted right of way 
on public highways through several counties for an electric railway 
52 miles long. A passenger car wil] run every two hours each way, 
with a local-freight car each way daily, and ultimately a through 
freight train each way daily, with from 15 to 20 loaded cars, as 
20 miles of the line is izolated from railways. The road will also 
carry mail and express matter. The company proposes to build a 
first-class road in every particular as to track and equipment, with 
not less than a 701b, steel T-rail. The company is particularly 
anxious to complete the first ten miles cf the line from 
Wapakoneta to St. Mary’s by January next. Surveys have been 
made and the right of way secured between Cincinnati and 
Hamilton, 0O., for the Cincinnati, Hamilton, Middleton, and 
Dayton St. Railroad; the construction of this proposed 
electric road, 18 miles long, wiil be nin about six 
months, The Houseman Air Line Railway has the right of way 
secured for an electric road 40 miles long to Brentwood, Mentor, 
Manchester, Pacific, and other country towns in the vicinity of 
St. Louis, Part of the road will be built in sixty or ninety days, 
and the balance of the road will be built in portions of 14 miles 
from time to time, as the promoters have three years in which to 
complete the road. The line will connect at Brentwood with the 
St. Louisand Kirkwood Railroad. The Denver and South-Western 
Railway has been organised in Colorado, to construct an electric 
railway within Arapahoe and adjoining counties. For the present 
the terminus of the road is to be at Morrison, and it will thread 
through the scenic places in that region of the foothills, and even- 
tually run through the county in order to pick up the milk and 
dairy produce business, which is an important matter to freight 
departments, A contract has been closed in Wisconsin for the 
entire construction of 15 miles of electric railway in Oshkosh 
and twenty-six miles of suburban line connecting the towns of 
Neenah, Chute, Combined Locks, and Kaukauna, The con- 
struction contracts are for 350,000 dols., and other contracts 
call for 155,000 dols. The Louisville, Mount Washington, 
and Fairfield Railway Company is making surveys for an 
electric road 32 miles long, from Louisville to Fairfield. The right 
of way and about all of the capital for the construction have been 
secured, and the company is ready to let contracts for the con- 
struction of the road, as it is desired to begin work at once. The 
right of way is being secured for the proposed Danville and North- 





Western Electric Railway 42 miles in length, between Danville, 
Paxton, and Potomac, in Illinois. The Canadian Electric Railway 
and Power Company will apply for articles of incorporation to build 
a railway from Montreal to Windsor, running through Brockville, 
Kingston, Belleville, Toronto, and London, with branch railways 
for a radius of 25 miles long from the main line. The length of 
the main line will be about 600 miles, The Chicago Suburban 
Railroad has its surveys completed, and the plans and specifications 
are ready to be placed in the hands of contractors, The line will 
start at the terminus of two of the elevated railways at the western 
limits of the city, and run in a south-westerly direction through 
the townships of Cicero and Proviso, touching the villages of 
Austin, Oak Park, Berwyn, La Vergne, Riverside, Grossdale, and 
La Geange. The motive power will be electricity, and there will be 
approximately 13 miles of double track road. The capital for con- 
straction has been secured, and it is expected to have the road in 
operation some time in the spring of 1896, 








THE IRON, OOAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent. ) 

Ow1nc to the holidays business in this district has been practically 
suspended this week. Black sheets are quoted £7 5s. for doubles 
and £8 for lattens, while galvanised sheets are £10 7s, 6d. to 
£10 12s. 6d. for 24 w.g. Stamping shests remain at £9 103., and 
best thin sheets at £11. It is the sheet trade that ccoupies the 
best position as the year goes out of any department of the iron 
market, and in this branch the holidays will be shortened as 
much as possible, and the works resume the earliest. Current 
buying is naturally almost nil, but there are numerous inquiries 
passing as regards contracts for the new year if the question of 
prices can be arranged, 

Next year the current output of sheets will be increased by the 
starting of additional mills, so that production is likely to be fully 
up to all the market requirements, This circumstance will prevent 
prices from rising very much, excepting as the condition of the 
pig iron market may from time to time dictate, but a large 
demand is expected from the galvanisers, which should keep 
values steady. 

Whether any alteration on the £7 and £7 123. 6d, basis for 
marked bars will take place on January lst, or even at the 
January quarterly meetings, is uncertain. Bat the present 
tendency of prices suggests that the question wiil be seriously 

i dat the ting of the marked bar makers that is always 
held pricr to anew year. Oae or two firms are known to be in 
favour of declaring an advance of 10s, per ton, but the majority 
ara not disposed, it is believed, to favour this proposal. 

The local pig iron trade is steady at about the old rates, but 
current buying is comparatively small, as is usual in the last fourteen 
days of the quarter. Stocks of pig iron at the furnaces are below 
the average, but the output shows some increase. All mine piga 
are 57s, 6d.; part mine, 42s. 64. to 45s,; and common, 3s, as a 
minimum. Northampton and Derbyshire pigs are in actual 
business 41s, 6d. to 423, 6d., while Lincolnshire are off the market 
at 44s, 6d, net. 

Steel prices are quoted at £5 5s, per ton for basic Bessemer 
angles for railway wagon building and ergiceering purposes, 
£5 10s. for bridge plates, and tees, end channels, £6 for boiler 
plates, £5 10s, for bars—flats—and £5 15s. to £6 for large shafting 
bars. Makers reported themselves very busy. Some of them are 
unable to cope with the demand, and are pressed exceedingly for 
deliveries. Four, and in some cases six montbs’ work ahead is on 
the books of these makers, the demand running largely on con- 
structive engineering and sectional material, large bars for 
machine shafting, and bridge and railway wagon-building purposes, 

Returns showing the production of open hearth steel for the first 
half of this year notify that the make of ingots has been 887,000 
tons, as compared with 1,029,409 tons for the first half of 1894, or 
an increase of 141,609 tons. The falling off is believed to be 
largely due to a decline in the d d for tin-bars, The works 
on the North-East Coast have been the largest producers, having 
tarned out 321,623 tons of ingots, as compared with 317,558 tons 
for the first half of last year. The Scotch works, it seems, occu- 
pied second place with 289,893 tons, against 332,480 tons last year, 
and Wales takes tiird position with 136,448 tons, as against 
174,756 in the first six months of 1894, South Yorkshire figures 
for 56,223 tons, against 78,149 tons last year; Lancashire and 
Cumberland, 39,449 tons, egainst 64,377 tons in 1894; and Staf- 
fordshire, 44,164 tons, compared with 62,089 tons to the end of 
June, 1894, 

The total output of plates and angles was 406,998 tons, bars 
146,047 tons, blooms and billets 123,835 tons, and castings 10,940 
tons, while rails consumed 17,408 tons. These figures are very 
satisfactory, and show that the open hearth system is gaining upon 
the B thod, a position different to that of any other 
country. The number of furnaces in operation during the early 
part of the year was 224 out of 328 erected, some of which had 
a production at the rate of from 12,000 to 13,000 tons of ingots per 
annum individually, an unexcelled record in any foreign country. 
Of the total make of finished steel, the North-East coast produced 
284,892 tons of finished steel, of which 197,480 tons were plates 
and 50,000 tons blooms and billets, Scotland figures for 250, 
tons in all, of which 184,000 tons were plates, and 48,270 tons 
blooms and billets. Wales was responsible for 87,455 tons, of 
which 82,148 were tin bars. Lancashire, South Yorkshire and 
Staffordshire ran each other very close with from 28,000 tons to 
31,000 tons, 




















NOTES FROM LANOASHIRE, 


(From our own Correspondents.) 

Manchester.—The holidays during the past week have, of course, 
considerably interfered with business, which 1 in all 
branches of the iron market has been only quiet. Prices, however, 
for the most part maintain ptional steadiness, and there are 
inquiries for delivery well into next year, which are an indication 
that buyers anticipate rather a farther upward move than other- 
wise, Actual transactions in local and district brands of pig iron 
and in finished iron for the time being are limited to small lots for 
pressing requirements, and for these prices show no really 
quotable change upon those given last week. In outside brands 
of pig iron, however, the market is somewhat disorganised 
by the unsettled American outlook, which has depressed prices, and 
second-hand holders are in some cases pushing sales to effect 
clearances. 

Taking a brief general review of operations in the iron trade 
during the past twelve months, the close of 1895 bears favourable 
comparison with the general depression which characterised the 
close of 1894 and the first few montks cf the present year. Prices 
for all descriptions of pig iron opened on a very low basis, Lanca- 
shire makers quoting 41s. for forge to 43s, 6d. and 44s, for 
foundry, lees 24, delivered Manchester, but at these figures were 
altogether cut cf the market. Lincolnshire makers were endeavour- 
ing to hold to 37s, for forge and 383, for foundry, net cash ; in the 
open market, however, there were sellers at under these figures, and 
Derbyshire makers were quoting 43s. to 44s, net cash, as their mini- 
mum, delivered equalto Manchester, but found business impracti- 
cable, and the excessively low prices ruling for district brands were 
compelling makers to consider the advisability of blowing out their 
furnaces rather than follow the downward movement of the market, 
To protect themselves against the underquoting of merchants, the 
Lincolnshire makers ultimately formed amongst themselves a sort 
of combination as to the minimum prices they would accept, and 





at a special meeting convened for this purpose, these wer; fixed 
at 363. 6d. for forge to 38s. 61. for foundry, Derbyshire found, 
in the meantime having receded to 423, 6d. and 43s,, and this d 
pressed condition of the market continued all through the § “A 
three months, with a still further weakening in prices, which wr 
down to about 42:, for Lancashire foundry, 42s. 6d. for Dor P 
shire foundry, and 36s, to 88s, for forge and foundry Lincolnshire, 
Outside brands offering in this district, in which there had been por. 
sistent underselling from the commencement of the year, got down 
to about 433. 4d. for foundry Middlesbrough, net cash, delivered 
Manchester ; and 45s, for Eglinton and Glengarnock, delivered Man. 
chester ports, These excessively low prices gradual] brought 
bayers to the conclusion that the market had at length touched 
the bottom, and during April a considerable weight of busingss 
came forward, which helped to harden prices, makers generally 
advancing their quotations quite 64, per ton, and filling up thej, 
order books at low figures, became indifferent about further 
business, whilst merchants and consumers, having mostly covered 
their immediate requirements, again held back rather than pay 
advanced rates. is resulted in another spell of very niet 
trade, with renewed underselling amongst merchants and dealers - 
but with the close of the half-year there were itdications of 
returning activity, inquiries coming forward more freely, anq 
although buyers at first based their offers at under makers’ quoted 
rates, concessions were difficult to obtain, Gradually makers moved 
up in their prices, and although they had to contend against 
good deal of speculative underselling, a steady advance week after 
week was maintained, whilst the weight of buying also went on ip. 
creasing. The most satisfactory feature of the market was the 
gradual and healthy character of the improvement which had now 
set in. There was an absence of undue inflation; prices moved 
up steadily by gradual advances of 6d. and Is, per ton, which 
did not check buying, and with one or two slight fluctuations 
occasioned chiefly by speculative operations in outside brands, thi; 
progressive movement continued well on towards thecloseof the year, 
when Lancashire makers had got up their prices to 463,, less 24, for 
No. 3 foundry; Lincolnshire makers to 41s. 6d. for forge, and 
46s, 6d. to 44s, forfoundry ; Derbyshire, 46s. 64, to 47s, 6d. forfoundry; 
Middlesbrough, 47s. 4d. to 47s. 10d. net cash delivered Manchester; 
with Scotch iron quoted about 50s, and 51s, for Eglinton and 
tlengarnock, net prompt cash, delivered Lancashire ports. The 
heavy buying which had been going on during the second half of 
the year gradually filled up the requirements of buyers, who in 
many cases contracted pretty heavily for three and four months in 
advance, This ev activity was followed by a lull, and the 
serious dispute in the shipbuilding industry still further checked 
buying of any great weight, with the result that during the closing 
months of the year the business = through was generally of only 
moderate dimensions, This lull in the market again brought 
forward a good deal of underselling on the part of merchants, 
iron in second hands being pushed for sale at considerably under 
current rates. Local and district, on the other hand, were mostly 
so fully sold over several months ahead that they were in a position 
to be independent about further business, and the low selling in the 
market had no appreciable effect upon their quoted list rates, 
which with the close remain practically h d. As, however, 
already stated, outside speculative brands, influenced by the 
present American complications, and more or less directly affected 
by the dispute in the shipbuilding trade, are temporarily depressed, 
and for the time being obtainable at 6d, to 1s, per ton under recent 
quotations. 

Io the manufactured iron trade makers commenced the year 
short of orders and with prices generally weak, on the basis of 
£5 5s. for Lancashire to £5 7s. 6d. for Staffordshire bars, £6 15s. to 
£7 for sheets, and £5 153, for random to £6 for special cut lengths 
of hoops, delivered Manchester district. There were some indica- 
tions of slight improvement os the first couple of months; 
but these were pe temporary, and business again quickly fell off, 
most of the forges barely running more than half time, and prices 
gradually gave way, until both Lancashire and North Staffordshire 
bars got down to £5 per ton, sheets to £6 123, 6d., and hoop makers 
to meet foreign competition had to reduce their shipping prices 
23. 6d. per ton, bringing random to £5 12s, 6d. and special cut 
lengths to £5 153, delivered. As in the case of raw material, 
these low prices were followed by a steadily increased weight of 
buying, not only on home accounts but also for export, 
a very noticeable feature being the reappearance of American 
orders for hoops, in which no business had been done with the 
States for the previous three or four years. Forges gradually got 
into full work, and prices began to move upwards by advances of 
2s, 6d. and 5s. per ten on all descriptions of finished iron, until in 
October hoops were advanced to £6 2s. 6d, for random, and 
£6 7s. 6d. for special cut lengths; bars had advanced to £5 10s. 
for Lancashire, and £5 15s, for Staffordshire, and sheets to 
£7103, and £7 12s, 6d., merchants at the same time advancing 
their list rates for all descriptions of finished iron taken 
out of stock 103, per ton. This persistent and substantial 
advance in prices bed no appreciable effect in checking demand, 
except as regards hoops, in which continental makers again 
began to compete at under the prices quoted by Lancashire 
manufacturers, and to secure the bulk of the orders given out. 
In bars and sheets, however, makers had not to contend to the 
same extent with foreign competition, and they have not only had 
no difficulty in filling up their books at their quoted rates, but 
most of them close the year well sold on the first quarter of 
1896 





Although the position in the steel trade has also undergone 
considerable improvement, it was not until well on in the second 
half of the year that any really established revival was experienced. 
The year opened with ptionally low prices both for raw and 
manufactured material, good foundry hematites being nominally 
quoted at 52s., less 24 ; billets at £3 17s, 6d., and boiler plates at 
about £6 to £6 5s., delivered Manchester distzict. Even these low 
prices, with the exception of a slight recovery during May, tended 
steadily downwards as the year progressed, hematites in some 
cases getting down to about 50s., billets to £3 15s,, and boiler 
plates £6 per ton. Towards the end of August, however, a con- 
siderably increased weight of buying came forward. In hematites 
some fairly large orders were placed, and prices advanced to 
533. 6d. and 543, 6d.; steel billets getting back to £3 17s, 6d. 
and £4 per ton. With the increased activity in the sbip- 
buildin centres, the competition of Scotch makers was 
pear ae withdrawn from this market, and boiler plates 
also steadily moved upwards, until local makers were quoting 
fully £6 103. delivered Manchester district. Prices for raw 
material continued to advance, good foundry hematites touching 
57s, 6d. and 58s,; and billets, £4 7s. 6d. to £4 10s, A decided 
slackening off followed, and the protracted dispute in the sbip- 
building industry had a still further depressing effect upon the 
position of the steel trade ; hematites gradually gave way towards 
the close of the year, 56s. becoming about the average figure, with 
good steel billets obtainable at £4 2s, 6d. to £4 5s., and the com- 
petition of Scotch makers of steel plates, who, through the stoppage 
of work on the Clyde, were driven to seek orders elsewhere, 
brought boiler plates for delivery in this district down to £6 2s, 64. 
and £6 53. per ton. 5 

With the exception that the unusually severe weather during the 
early months of the year brought forward an extra pressure of 
demand for house-fire qualities until well on in the spring, the con- 
dition of the coal trade during the past twelve months has been 
discouraging in the extreme, Prices for all descriptions of round 
coal have tended steadily downwards ; collieries have had to go on 
shorter time than has been known for years past, and notwith- 
standing this restriction of the outputs, supplies have been 
largely in excess of requirements, House-fire qualities, which 
at the commencement of the year averaged about 10s. 6d. 
to 1ls, for best Wigan Arley, 9s, 6d. to 10s, for Pemberton 
4ft, and seconds Arley, and 7s, 6d. to 8s, for the lower 








descriptions, and stiffened about 6d, per ton on these figures 
during the exceptionally severe weather, closed the year rather 
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weaker, if anything, than at the start, the actual selling prices 
being generally ls. below the figures which were being got in 
March and April, and 6d, below those ruling in January. In 
the lower qualities of round coal suitable for iron making, steam 
and general manufacturing purposes, the posit could scarcely 
have been more unsatisfactory. xcept that the extra preasure 
during the first three months of the year for house-fire purposes 
helped to take cff the market some of the lower qualities of round 
coal, which ordinarily are sold for manufacturing requirements, 
common round coals have all through continued a complete drug, 
and prices have been forced down to amen a lower point than 
has been known for the last eight or ten years, During 
the earlier part of the year, common round coals were 
fetching from 63. 6d, to 7s. per ton at the pit mouth, but 
with the falling off in requirements for house-fire consumption, and 
ony @ very limited demand for general manufacturing purposes, 
the excessive supplies offering in the market compelled sellers to 
take exceedingly low prices to effect clearances, For ordinary 
inland sales it became difficult to get more than 9s, per ton for 
good qualities . steam ~~ forge owe! = — - _— 
ipping orders v3. + was readily taken, wi needy 
oe ae cases as low as 53. per ton, Even the revival 
of activity in the iron trade and other branches of industry 
during the latter part of the year had no really appreciable 
«fect in improving the position as regards the lower qualities 
of rcund ecal, the increasing requirements for manufacturing 
purposes having so far only partially overtaken the excessive 
outpat, and with the close of the year 63, to 6a, 6d, still represent 
about the average figures at the pit mouth, for inland sales of 
cod qualities of steam and forge coal, with 5s, 6d. to 6s, very 
generally taken for shipment. The excessively low prices which 
colliery proprietors have been compelled to accept for the com- 
mouer qualities of round coal have no doubt in large measure 
contributed to the keenness with which contracts for gas coal 
and locomotive fuel have been competed during the past 
year, and which has resulted in cutting down prices to 
what would seem to have been an altogether unnecessarily 
low level. Last year the average contract basis ranged from about 
73, for the common to 83, and 83, 6d. for the better qualities of 
soreened gas coal at my it —_ bi year, at the very ae 
he season, some of the leading colliery concerns commence 

pode tm for the gas —s of revenions ay to a = 

x ton on the prices which were obtained in 1894, and the 

general basis oe Be —, eee, eer was _~ 
6,, 3d, to 63, 6d. for Wigan 4ft. gas coal, and 63, 6d, to 7s. for 
partially screened Arley at the pit mouth; one or two contracts 
placed later on in the season being accepted at about 3d. under 
even these low figures. For locomotive fuel contracts were 
settled with railway companies at about 6d, under last year’s 
prices, the average figures being 63,34, at the pit mouth. Engine 
fusl has during the past twelve months shown comparatively 
little variation. Supplies bave necessarily fluctuated with the 
d:mand for round coal, and this has operated to maintain a 
fairly steady tone as en the better qualities of slack, which 
have remained practically on an average basis of 43. 6d. to 52. 
per ton, all through the year. The position as to the inferior 
descriptions of slack has ecarcely, however, bean co firm as in the 
better eorts. Common slack at the beginning of the year was 
fetching 3s. 64., with good medium sorts quoted about 33, 9d, to 
4s, 34, per ton at the 1c mouth ; but these figures have scarcely 
been maintained. All through the past twelve months supplies of 
common slack have been plentiful on the market, and occasionally 
a drug, with the result that very low prices have been taken on 
contracts for {anything like quantities ; and the ordinary market 
quotations have ranged from 2s, 6d. for very inferior sorts, up to 
83, and 33, 6d, for ordinary common descriptions at the pit ; and 
with the - of the year, these figures represent about the 
average eelling prices, 

At the annual meeting of the Manchester Association of Eagi- 
neers, held last week, Mr. Joseph Nasmith was unanimously 
elected President for the ensuing year, in the place of Sir E, 
Leader Williams, who retires. Mr. Nasmith’s father was a 
President and one of the founders of the Association, and the new 
president has been a most energetic member for the last fifteen 
years, having, during that period, contributed quite a number of 
very valuable papers. Mr, Nasmith has for some time past 
taken a prominent part in educational work, and was recently 
appointed to a seat on the Technical Instruction Committee of 
he Manchester Corporation. The other offices of the society were 
tied up as follows:—Mr. J. Walthew, treasurer ; Messrs. Carter, 
ae ray bys and Sir hoo aye ps ee: Messrs. H. 
Yebb, A. Saxon, W. Spencer, members of council ; Messrs. A, Rea 
and G. Kiernan, oothen ; Mr. Frank Hazelton, secretary ; and 
Mr. J. Gibbon, librarian. The following new members were 
elected at the annual meeting:—Messrs. J. T, Bond, of the 
National Boiler and General Insurance Company; T. Jenkin- 
son, of Messrs, Pilkington Brothers, St. Helens; 0. U. Row, 
Dalham Works, Manchester; J. L. Grandison, Lower Brough- 
ton; T. J. Wicks, of the Linotype Company, Manchester, as 
Lye i — 2 = * ge “age = — 

sngsight ; R, - Beard, Messrs. rooks and Da est 
Gorton; G. Daniels, Messrs, Farnival and Co., Reddish ; oe ites, 
Fy esa and J. H, Nuttall, Clayton, as ordinary members of 

6 Association. 

Mr. H. Bolton, F.R S.E., read before the members of the Man- 
chester Geological Society at their last meeting an interesting paper 
on “The Geology of North-east Lancashire, in its relation to the 
Physical Geography.” ‘The present geological features of north- 
east Lancashire, he said, whereby the high grounds and moor- 
lands were formed of the lower members of the coal measures 
and mill-stone grit series, and the lower ground of the more 
productive middie coal measures, had been induced in the first 
case by three sets of disturbances, The first and earliest 
resulted in the formation of the Pendle range, and a series 
of folds which crossed Lancashire in an east -north - east 
direction, The second was the formation of the Pennine 
chain, by which the coalfields of Lancashire were cut off from those 
of Yorkshire and Darbyshire, The third set of disturbances was 
by the formation of a great series of fauits, having an approximate 
N. N, W. direction, which caused dislocations of 3000ft. or more, 
At intervals between these several disturbances, denudations took 

lace, and since the last great fault all the surface indications had 
en swept off. A period of great denudation was that of the 
Gacial age, when great fields of ice ploughed their way over the 
and, The last period of denudation was still existent, and was 
chiefly marked by the action of atmospheric agents. The general 
preg bed sesalted in “ series of very steep ms, in the sides 
h a en uced a series of gorges and ravines of a 
gees character, Seally known as conga, the origin of which, 
; t, Bolton explained by means of illustrations, could be distinctly 
— the torrential character of the rivers in the surrounding 
_Only very slow business was done on Tuesday, but except out- 
side Speculation, business in the various brands of pig iron was 
Weak and irregular at 6d. to 9d, under last quotation, prices 
generally remaining steady. 
rrow.—Although the holidays have commenced, there is a 
—_ tone in the hematite iron trade, and orders are fairly 
ile hemes are sold ot three or four months, and as 
hin stp tht Jeary lees Soa me Han ee 
pg ‘ann ike Ls _ es blown in, Foie are steady 
t 46s, . net cash sellers on warrant iron, buyers 
46s, 104d. Makers are quoting Mixed Nos. of Bessemer iten at 
48s, 6d. to 50a,, but sales are mostly for forward delivery at a 
alight advance on the prices, Stocks have increased 800 tons 
the teen week, and 118,697 tons larger than they were in 
fens ginning of the year, They now stand at a total of 289,175 





iron ore is only a moderate trade, and business is not improved 





by the competition experienced from the large importation of 
Spanish ore, Native ores are at 10s, per ton net at mines for aver- 
age sorts, 

Steel makers have closed down for the holidays. They hold 
good orders for heavy rails, which are up at £4 15s. per ton, and a 
better demand is expected for ship and boiler-plates so eoon as the 
engineers’ dispute is settled, and the ehipbuilders, whose yards are 
at present idle, are in a position to recommence operations, Other 
departments of the steel trade are quiet. 

Shipbuilders and ergineera are very pons and are devoting 
nearly all their attention to Admiralty work, there being very 
little commercial work in the market at present. The Naval Con- 
struction and Armaments Company has jast received an order to 
build two 30-knot torpedo boat destroyers for the Admiralty, 

The report is current in West Cumberland that Messrs, Cammell 
and Co,, of Workington and Sheffield, have bought the Solway 
Ironworks at Maryport, and have made an offer for the Maryport 
Hematite Ironworks adjoining, The former works are mcdern, 
and the latter are obeolete and will require reconstruction if they 
have to be worked economically, Messrs, Cammell have large 
stee] works at Workington and alo a few farnaces, but they are 
also large buyers of hematite pig iron, 

The coal and coke trades are very quiet but steady, and a fuller 
demand is shortly expected, 

The shipping trade is depressed, and the tonnage cf exports is 
especially low. The comparicon with last year showe greatly to the 
disadvantege of 1895. The West Coast exports during the past 
week represented 6675 tons of pig iron and 4205 tons of steel, com- 
pared with 11,940 tons of pig iron and 5638 tons cf steel in the 
corresponding week of last year, a decrease of 5265 tons of pig iron 
and 1433 tons of steel, The total shipments of this year to date 
represent 288.755 tons of pig iron and 349,891 tons of steel, com- 
pared with 353,758 tons of pig iron and 377,130 tons of steelin the 
corresponding period of last year, a decrease of 65,003 tons of pig 
iron and 27,239 tons of steel, 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE work of the year is now practically closed. Sheffield artisans 
held what is called “bull” week prior to Christmas Eve, By that 
is meant that they work overtime up to then, and afterwards 
‘*play” commences, The old institution, however, has beheld its 
glory shorn by Factory Acts. In some of the heavy departments 
the holidays will be shortened by the large business which set in 
towards the end of the year, and in this case there will perhaps be 
a general resumption of work on Monday or Taesday next. In 
the lighter trades of cutlery, silver, electro-plate, &., the holidays 
will be continued a few days longer. 

The year closes with hematite pig iron somewhat easier than it 
was two months ago. Thisis almost mainly owing to the unsettled 
state of affairs in the shipbuilding trade, which it was expected 
would have been put to rights ere this, The principals of our 
leading establishments, however, do not anticipate that even when 
peace is again restored, prices will advance more than ls, or 2s, 
per ton. The ground for this belief is that the means of produc- 
tion in this country are now so considerable that more furnaces 
would soon be put in the moment better prices were procurable, 
West Coast hematites were at 523, per ton from January lst up to 
the middle of June. Busi then b somewhat firmer, and 
52s, 6d. was easily realised on July lst; the tendency after that was 
much better, the value of West Coast hematites rising on October lst 
to 58s, per ton, This was the high-water mark value of the year, 
and now at the close the quotation is 57e. 6d. As compared with 
1894 the course of trade has been practically reversed, prices from 
January lst to the middle of June having been 53s, 6d., dropping 
in July 1st to 523, 6d., which remained the quotation till about the 
middle of December, when the price was 523. East Coast hema- 
tites were quoted in sympathy, with this difference that North- 
East Coast is always sold at 2s, 6d. per ton less than the West 
Coast. These prices are delivered in Sheffield. In common forge 
iron the opening price for 1895 was 38:., falling on April Ist to 
35s., and rising on July lst to 37s.; on October Ist to 39s,, and at 
the close of the year to 40s. In 1894 the opening value was 40s. 6d., 
falling in April lst to 40s,, and on July Ist to 39s,,and on 
October Ist to 38s,, at which quotation it remained till the end 
of the year. It will thus be seen that both in hematites and 
common forge there has been a continuous advance in values, 
with a slight difference of 6d. in hematites caused by the strike, 
from the —— to the close of the year, while in 1894 there 
was a continuous decline from January up to December. 

In armour plates the year has been a remarkably good one. 
Although the weight of orders has been far short of those given 
out in 1894, there was a large amount of work held over from the 
former year which kept the plant wey | employed. During the 
twelve months orders have been placed by the English Admiralty 
with the three Sheffield firms, Messrs, John Brown and Co., Messrs, 
Charles Cammell aud Co., and Messrs, Vickers, Sons, and Co., for 
5000 tons of Harveyed steel plates, the armour being required for 
the battleships Illustrious, Cezar, Victorious, Hannibal, Prince 
George, Jupiter, and Mars. In the preceding year, 1894, 18,000 
tons were ordered. Some 4600 tons of armour are also in course 
of construction for the two Japanese battleships now being built 
on the Thamesand the Tyne, Further orders are expected on Far 
Eastern account during the forthcoming year. A fair amount of 
orders for armour-piercing projectiles have been placed of late, 
and a great deal of additional work is looked for in 1896, both 
in projectiles and ordnance, 

The marine material trade has been somewhat unsatisfactory 
during the year, although some considerabie work has been com- 
pleted. These include a large crank shaft for some 12,500-horse 
power, and weighing about 50 tons. It is intended for a new 
Peninsular and Oriental mail steamer. It has been made at the 
works of Messrs. Vickers, Sons and Co. Toward the end of the 
eed trade picked up, and there is every prospect of a much 
hi 





etter business being done in 1896 than in the twelve monthe we 
ave passed through. 

In railway material the opening months of 1895 were exceedingly 
disappointing, the home companies being deterred from placing 
ordera throngh the unsatisfactory state of traffic, while the 
demands from abroad were not at all equal to the capacity for pro- 
duction. Towards the end of the year, however, orders to 
pour in very freely. Home railway companies are now increasing 
their rolling stock, with the result that Iccal firms in the Sheffield 
district are exceedingly busy on railway account. Wagon builders 
are particularly well employed on orders for all the leading 
English and Scotch railways. The — work in engines 
during the year has been in connection with the London extension 
of the Manchester, Sheffield, and Lincolnshire Railway Co., which 
is constructing the largest portion of its requirements at its own 
works at Gorton. The Great Northern has also given out con- 
siderable work, and latterly the London, Chatham, and Dover 
Company has placed heavy orders, principally in wagons, which 
have been placed in this locality. ith the increase in home 
orders considerable new business has been booked for foreign rail- 
ways. Amongst the principal foreign requirements rey! the 
ag have been royal saloons, —- and wagons of all kinds 

or the State railways of Siam. The largest portion of the work, 
which has been done by Messrs, Craven Bros., Darnall Carriage 
and Wagon Works, Sheffield, has been delivered. Heavy weights 
of rails are also being produced at Workington by Messrs. Charles 
Cammell and Co,, for the Japanese Government. The orders for the 
Indian State Railways, amounting to some 50,000 tons, have gone 
to the North-eastern and Welsh districts, 

In the lighter trades a very fair business has been done duri 
the year. Cutlery, silver, electro-plate, tools, and all the me 
specialities which make up the enormous multitude of industries 
represented in Sheffield, have afforded good employment during 





the latter half of the year, with every expectation of increased ani- 
mation in 1896, The demand for the Colonies has again brightened, 
Pama | for British Posszeesions in South Africa and East 

ndies. There is also more doing for Australasia, and the South 
American markets are looking up. Ose great feature of the year 
has been the extraordinary value cf silver goods sent to South 
Africa, chiefly to the Boers and eucceseful British colonists. The 
file trade has been active, large orders having been obtained on the 
Continent, specially for the Rassian, Norwegian, and Swedish 
markets, The general outlook all round is promising, and manu- 
facturers look hopefully for better business—a fact clearly evidenced 
by the extensions they have made, particularly in the silver plating 
and allied trades, 

The situation in the coal trade may be very briefly summed up. 
Values have been steadily falling during the year. The strenuous 
effort from the miners’ leaders point of view, to make wages 
govern prices, instead cf prices governing wages, has not su ed 
as practical commerce, A great increase in the output with no 
corresponding increase in the demand has had the natural resalt. 
All kinds of fuel have gradually decreased in value, and the close 
of the year sees the first of the great railway contracts, the North- 
Eastern Company’s, taken by a local firm at 6d. per ton les3 than 
last year. There is little doubt that this quotation will govern the 
other contracts, which will now soon be placed. To be strictly 
accurate, it must be remembered that the price, 7s. per ton, is for 
South Yorkshire qualities of coal required by the North-Eastern 
Company, which draw the remainder of its supplies from Darham 
and Northumberland. 

During the year, in the Midland districts alone, over forty new 
collieries have been started, or are in process of being opened up, 
The Rosebery agreement expires at the end of next June, and 
already both parties are talking pretty freely about it. The coal- 
owners insist that the working under that arrangement justifies 
them in seeking relief in the direction of wages, while the miners’ 
leaders are telling the colliers all round that they will accept no 
reduction, and even holding out the encouragement to look for a 
return of the 10 per cent. conceded before the Conciliation Board. 
The upshot of the matter will probably be that affairs will be 
maintained as they are at present, particularly if the activity 
in trade, which is expected in 1896, justifies present anticipations, 








THE NORTH OF ENGLAND. 
(From our own C 

Business is naturally very quiet this week, though operations 
at the works are more generally carried on than is usual in 
Christmas week, because most of the manufacturers of iron and 
steel are more fully supplied with contracts than they have been 
at any time during the year; and besides, it will be more con- 
venient to stop next week than this. Very little buying and 
selling is, however, proceeding, y on account of the panic ia 
financial circles caused by President Cleveland’s manifesto, which 
makes both consumers and producers c about operating for 
forward delivery. Besides this, in the pig iron trade the market 
is weakened by the large excess this month of make over con- 
sumption, owing to the disappointingly poor exports, and it is 
calculated that the official returns at the close of the month will 
show an increase of stocks of Cleveland pig iron alone of between 
20,000 and 25,000 tons, a result the trade will take badly after 
having for so long been used to decreasing stocks. The stocks of 
hematite pig iron must also be increasing rapidly, but no figures 
ve i available to indicate the state of the stocks in that 

ranch, 

The price of No. 3 Cleveland pig iron this week is weak, and 
there are more sellers than buyers, the fact being that some of the 
second holders are compelled to sell before the end of the month, 
as they are not prepared to take the deliveries themselves. Some 
of the makers who want to keep their stocks down as much as 
possible are pressing the speculators to take out the iron due to 
them, and this forces the second holders to dispose of the iron at 
whatever prices they can get, thereby weakening the market. If 
the makers were more lenient, the market would doubtless be 
stronger, and consumers might not be so reluctant to buy for 
forward delivery. As it is, seeing that prices have fallen so much, 
and still tend downward for No. 3, consumers ee during 
the winter at less than the prices now ruling, and accordingly hold 
off. Sales of No. 3 Cleveland pig iron have this week been made 
at 37s., the iron to be taken out by next Tuesday, but 38s. 
is the figure for January deliveries. The prices of the commoner 
qualities cf pig iron are not much influenced by the fluctuations of 
warrants, and these qualities being so scarce the quotations have 
rather advanced, while those for No. 3 have been falling, and the 
consequence is that the old differences in prices have been more 
than restored, for grey forge is at 36s, 3d., or 9d. below No. 3, 
whereas in the summer there was a difference of 4s, Mixed num- 
bers of East Coast hematite iron can be bought at 46s. for early 
delivery. 

The year 1895 in the pig iron trade has been a more satisfactory one 
than has been experienced since 1890, The output, however, will 
fall short of that of last year ; the falling off being in the production 
of hematite iron, as there will be an increased output of Cleveland 
ordinary iron. Altogether about 2,907,000 tons of pig iron will have 
been produced by the furnaces in the North of England, of which 
2,200,464 tons will have been made by Middlesbrough furnaces 
alone, Last year 2,963,419 tons were made in the North of 
England, the largest quantity ever reported, but the current year’s 
is at least second best. Of Cleveland ordinary iron 1,441,000 tons 
will, it is estimated, have been produced, against 1,422,863 tons 
last year, the best year being in 1886, when the quantity was 
1,998,824 tons, Last year 1,540 556 tons of hematite, basic, and 
spiegel pig iron were made in the North of England—the largest 
quantity ever reported—but this year the output will only be about 
1,467,000 tons, which, however, will be larger than has éver before 
been reported, except in last year. Outside the Middlesbrough 
district two-thirds of the iron produced is hematite—in fact, only 
170,000 tons of Cleveland pig have been made outside. Half the 
pig iron produced by the Middlesbrough furnaces has been Cleve- 

and ordinary iron. 

The stock of Cleveland pig iron at the close of the year is esti- 
mated to reach 296,000 tons, which will show an increase of 65,000 
tons for the year. Between the end of March and the end of 
October the stock declined continuously, but in the first quarter of 
the year there was a large increase, as also there has been in the 
last two months, The smallest stock held was at the end of 1892, 
after the Darham miners’ strike, when 114,339 tons were reported, 
and the largest was in September, 1886, when the quantity was 
652,445 tons. Connal’s stock of Cleveland pig has increased 
62,000 tons during the year, and their stock of hematite pig 
58,000 tons. 

Pig iron shipments from the Cleveland ‘district will amount to 
about 1,035,000 tons, of which 890,000 tons may be put down as 
Cleveland ordinary iron and 145,000 tons hematite, it being thus 
apparent that the bulk of the Cleveland ordinary iron is exported, 
whereas nearly all the hematite and basic iron is consumed at 
home. Something like 413,000 tons have been sent to Scotland, 
151,000 tons to Germany, 67,000 tons to Holland, 68,000 tons to 
Russia, and 75,000 tons to Italy. The average quotation for 
No. 3 Cleveland pig has been 35s, 10d., against 35s, 9d. in 1894, 
and 34s, 4d. in 1893, The highest was 39s, 6d. on September 13th, 
and the lowest 343, 44d. on April 5th. Wages at the blast 
furnaces were advanced 3% per cent. in October. 

The production of Cleveland ironstone during 1895 is estimated 
at 5,250,000 tons, as compared with 5,148,966 tons in 1894 and 
4,625,000 tons in 1893. The imports of foreign iron ore into 
Cleveland has amounted to about 1,280,000 tons, against 1,574,037 
tons in 1894 and 1,268,702 tons in 1893. Wages at the Cleveland 
mines were advanced 3? per cent. in November—the first change 
that has been made since April, 1893, 

The rail trade continues actively employed ; indeed, not since 
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1890 has there been so large an output, and the prospects appear 
to be encouraging, but the directors of the Darlington Steel and 
Ironworks, which have been idle since October last year, do not 
see their way yet to re-open them. Probably they are doubtful 
about the present briskness enduring for long, and they might 
have some difficulty in getting in the oumber of skilled 
hands they would need, as most cf the old employé3 have migrated 
to other parts. It is in steel rails that the improvement has 
chiefly manifested itself, and the price of heavy rails has gone up 
from £3 103. in the early part of the year to £4 153., the present 
figure, the rise since August having been rapid. Steel ship plates 
closs the year with the demand improving again ; the lowest price 
of the year was in March and Apri), when £4 123, 6d. was quoted, 
and the test in Oztober and November, when £5 2s. 6d, was asked, 
the closing figure being £5. Steel ship angles have risen from 
£4 103 in January to £5 in September, the close being at 
£4153, Iron plates show a net rise of 53, for the year, and iron 
apvgles 2s, 6d. The output of manufactared iron will not be above 
127,000 tons, as against 142,522 tons last year, and 149,400 tons 
in 1893. Wages at the mills and forges have been reduced 2) per 
cent., the puddling rate being 6s. 9d. per ton. The steel millmen at 
Consett have had their wages reduced 24 per cent., and other steel- 
makers have reduced their wages in proportion. The Darlington 
Forge Company is enlarging the works, as is also the North- 
Eastern Steel Company, whose establishment, opened in 1880, was 
the first that was ever started for the regular manufacture cf basic 
steel, and which has invariably paid good dividends. ‘The Tudhoe 
Works of the Weardale Iron and Coal Company are being enlarged, 
another and larger mill for the manufacture of steel plates being 
put down. 

The engineering works close the year with considerably more 
work in hand than they have had for most of the year, but not 
much that is favourable can be said relative to the prices, for they 
have improved but little; in fact, they will hardly cover the 
increased cost of production. Shipbuilders have more orders 
booked now than they have bad for most of the year, but the out- 
put for 1895 does not equal that of 1894, and is much below that 
of 1892 and 1891, Altogether 520,890 tons have been launched 
from North-Eastern ports, or 24,899 tons less than in 1894. The 
following table shows the tonnage of branches in each district :— 

1895, 1994, Increase or 





Decrease. 

Tyne .. 174,047 190.664 — 16,616 
Wear .. 135,997 166,£03 — 30,506 
= Ree 116,480 101,833 +14,500 
West Hartlepool 90,869 79,193 +11,676 
Wey 3. ws -- 2,753 - 2,753 
Blyth os 3,500 4,260 .. - 1,100 
520,880 545,206 — 24,899 


In 1892 the North-East Coast builders launched 609,477 tons. In 
this district is found the firm which bas taken the honour of having 
launched the heaviest tonnage cf any shipbuilders in the world— 
Messrs, William Gray and Co., at West Hartlepool, with 63,086 
tons, and Messrs. Ropner and Sons, Stockton, comes in the third 
place with 46,443 tons, 

Sir W. G. Armstrong, Mitchell, and Co., Elswick, have had their 
works re-valued, as they considered tbat the properties were worth 
a good deal more than was stated in the balance-sheet. The result 
is that the capital of the company will be increased from two to 
three million pounds. Additional capital will be allotted as fully 
paid up to the present holders of ordinary stock in proportion to 
their holdings, each holding of £100 being thus converted into 
£150. The preference capital will remain at its present amount, 
but the holders have the option of being paid off at a premium of 
10 per cent. The present company will be voluntarily wound up, 
and be reconstructed with a capital of £3,000,000. 

The launches in the United Kingdom this year will total about 
1,100,000 tons, of which 174,000 tons has been built on the Tyne, 
126,000 tons on the Wear, 119,000 tons on the Tees, and 90,000 
tons at the Hartlepools. Toa Hartlepool firm belongs the honour 
of having launched the largest tonnage of any builders in the 
United Kingdom, Messrs, William Gray and Co. having con- 
structed 63,086 tons ; Messrs. Harland and Wolff came second with 
58,093 tons ; a Stockton firm, Messrs. R. Ropner apd Sons, came 
third with 46,443 tons ; and Workman, Clark, and Co., of Belfast, 
are fourth with 43,723 tons, 








NOTES FROM SOOTLAND. 
(From our own Correspondent.) 

THE iron market was open for only two days this week— Monday 
and Tuesday. On the former day a considerable amount of pig 
iron warrants was thrown on the market, with the result that prices 
lost about 3d. per ton, in addition to the fall resulting from the 
excitement of last week. A rather better feeling prevailed on 
Tuesday, when with a fair business the loss in values of the pre- 
ceding day was almost entirely recovered. Scotch warrants sold 
from 45s. 9d. to 45s, 54d., and again recovered to 45s, 9d. cash, the 
prices for one month’s business being in proportion. Cleveland 
warrants were done at 36s, 944. to 36s, 7d. and back to 36:, 91, 
cash. The demand for hemaute iron was only moderate, and the 
sales varied from 463. 74d. to 463, 54d., recovering to 46s. 84d. 
cash, 

The output of pig iron is maintained, although the furnaces 
will be slackened down a great part of next week. There are 78 
furnaces in blast, compared with 71 at this time last year. 

Special brands of makers’ pig iron are in limited request at the 
moment, the prices being in a number of cases 3d. to 64. per ton 
lower than last week :—Govan and Monkland, f.o.b.. at Glasgow, 
Nos, 1 are quoted 47s. ; No, 3, 453.; Carnbroe, No. 1, 47s. 6d.; No. 3, 
45s. 6d.; Clyde, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Gartsherrie, 
Calder, and Summerlee, No. 1, 51s.; No, 3, 48s,; Coltness, No. 1, 
53s.; No. 3, 493,; Glengarnock, at Ardrossan, No. 1, 50a. 6d.; 
No. 3, 46s, 6d.; Eglinton, No, 1, 48s.; No. 3, 46s,; Dalmellington, 
at Ayr, No. 1, 47s. 6d.; No, 3, 45s, 6d.; Shotts, at Leith, No, 1, 
53s.; No, 3, 48s, 6d.; Carron, at Grangemouth, No, 1, 53s,; 
No. 3, 49s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to only 3347 tons, compared with 4159 in the corre- 
sponding week of last year. To Sonth America 300 tons were 
dispatched, India 85, Australia 375, France 20, Italy 380, Ger- 
many 10, Holland 45, Belgium 55, Spain and Portugal 25, China 
and Japan 65, other countries 121, the coastwise shipments being 
1856, against 2322 in the same week of 1894, 

The finished iron and steel departments are quiet, without 
change in values, 

A good business is reported in the coal'trade. Cold weather has 
quickened the d d for h hold sorts for home consumption. 
The shipments were better owing to the desire to get deliveries 
off hand before the New Year holidays. The aggregate clear- 
ances for the week at the various ports reached 146 548 tons, 
compared with 138,971 in the preceding week, and 134,650 in the 
corresponding week of last year. Coal prices, f.o.b. at Glasgow, 
are for main, 5s, 10d.; splint, 6s. 9d.; ell, 6s. 9d. to 7s.; and 
steam, 7s. 6d. to 7s, 9d.; and at Ayrshire ports the prices are 
for house coal, 7s, to 7s. 6d.; steam and main, 6s, 3d. to 6s, 6d.; 
triping, 5s,; drose, 3s, 6d. to 4s, per ton, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE prominent subject of discussion wherever men interested in 
the industries of Wales and its railways and docks meet, is the 
fusion of the Rhymney Railway with the Bute Docks. As pointedly 
expressed on ’Change at Cardiff, the movement is a perfectly natu- 





ral and reasonable one: ‘‘ The Rhymney line wants a dock, the 
Bute Docks require a railway.” A financial authority in Cardiff 
a day or two ago went further, and said he did not think that the 
opposition to the measure would be successful before the Parlia- 
mentary Committees, adding, ‘‘The Barry and Taff have given 
their position away, Barry by itself seeking to get ion of 
the Ricanen, and the Taff by following up similar efforts with 
the proposal to construct a new dock at Cardiff.” Anyway, a close 
fight is certain. It will be well now to glance at the Bate Bill, one 
of the most important in the present decade. 

This ‘‘Bute Docks Company Bill” for next session bas been 
duly deposited. It covers fifty-three pages of printed provisions, and 
is entitled ‘‘ A Bill for empowering the Bute Company to acquire 
the undertaking of the Company of Proprietors of the Glamorgan- 
shire Canal Navigation, and the undertaking of the Company of 
Proprietors of the Aberdare Canal Navigation, and to convert 
those undertakings or portions thereof into railways, and to con- 
struct a short line of railway between the Bate Docks and the 
Western Valleys Railway, and to change the name of the company, 
and for other purposes,” I have previously given particulars of 
this great undertaking, and now only add that the new name 
proposed for the Bute Docks is the Cardiff Railway Company. By 
Art. VI. the capital sought to be raised will be one million sterling, 
either by the issue of new ordinary shares or stock, or new prefer- 
ence shares or stock, or wholly or partially by any one of these 
methods. Upon this additional capital further borrowing powers 
are sought, to an extent not exceeding £330,000. 

The close of last week was a record one ia big shipments of 
steam coal. On Friday the following cargoes were cleared from 
Cardiff :—To Genoa 3000 tons, to Teneriffe 3800 tons, to Aden 
4500 tons, to Monte Video 3500 tons, to Bombay 5600 tons, and 
twelve cargoes exceeding 2000 tons. Oa Saturday, the cargo of 
6000 tons to Bombay and another of 6000 tons, 4000 tons to 
Colombo, eight cargoes of 2000 tons and over, and fourteen cargoes 
exceeding 1000 tons. This indicates considerable activity, and 
even if contracts were taken a shade too low, as colliers contend, 
they have ensured a good deal of briskness at the collieries and on 
the mineral lines. On Saturday four cargoes left over 3000, three 
over 2000, and seven over 1000 tons, 

The total coal export from Cardiff last week exceeded 300,000 
tons, and from mid-week there was a good deal more animation on 
‘Change, and greater firmness in price. The latest quotations 
were :—Best steam, 103. 3d. to 10s, 6d.; seconds, 93. 3d. to 9s, 6d.; 
drys, 93, to 9s. 3d.; best Monmouthshire, 83, 6d. to 83. 9d.; 
seconds, 83, to 83, 3d. Small coal has continued in a depressed 
state, and such is the glut that colliery owners are offering at low 
prices to clear. Best is selling at 4s. 44d. to 4s, 6d.; seconds, 
from 4s, to 4s, 3d.; and drys, in some cases, as low as 3s, 6d.; 
quoted prices are 3s. 9d. to 4s. 

At length there has been a decided improvement in house coal, 
and on Monday as the prospects of bad weather were being strongly 
indicated, buyers on Change, Cardiff, were active in trying to 
place substantial business for a month at least. Prices are stiffen- 
ing, best households figure at 103, 6d. to lls.; No. 3 Rhondda, 
93. 94, to10s.; brush, 8s ; small, 63, 3d. to 63. 6d.; No. 2 Rhondda, 
7s. 94. to 83.; through, 6s. 3d. to 63. 6d.; small, 43, to 43. 6d. The 
coke trade, home and foreign, is advancing: Current prices, 
furnace, 123. to 14s.; foundry, 153. to 16s, 6d.; special, 193, to 
19s. 6d. Patent fuel shipments are heavy, but prices slightly 
weaker, 10s., 10s, 3d., and 10s, 6d. are ruling quotations, Cardiff. 
Pitwood, as I have anticipated is, in face of heavy cargoes coming, 
receding. Prices are from 16s. to 163, 3d., Cardiff. 

In the iron and steel trades prices remain practically, with two 
exceptions, in most makes, the same as last week. Glasgow pig is 
flat at Swansea, and prices receding, and steel bars at Cardiff for 
delivery in January is about 2s. 6d. per ton weaker. Rails and 
sheets remain. In tin-plate there is very little to note, only some 
degree of stagnation on Change, Swansea, in respect of prices, 
In most districts there has been a fair make of late. In the Briton 
Ferry district twenty-one mills were in full werk last week, 

With regard to price, though quotations of makers remain, I 
note that Liverpool quotations indicate a slight change. Generally, 
Welsh market quotations include the best brands, but on the 
Liverpool market an effort is made to include inferior makes, I 
give this as a variation from the Swansea one. I.C. 14 by 20 
Bessemer steel coke, nominal quotations, Wales, 93. 44d., 93. 64., 
93, 74d., 9s, 9d., f.0.b.; Siemens-Martin steel coke, 93. 6d., 93, 74d., 
92, 9d., 93. 104d., 10s., 10s, 14d., 103, 3d.; ordinary charcoal, 
103. 9d., 11s,, 11s, 3d., 11s. 6d., 11s. 9d.; best charcoal, 11s. 9d., 
123,, 123, 3d., 12s, 6d., 123, 9d., to 153. 6d. Terne plate, I.C., 20 
by 28, 18s. to 18s, 3d.; better grades, 18s, 9d. to 193. 6d. 

O.ae works closed last week, but it may be only of a temporary 
nature. Great interest is centred upon the probabilities of the 
new year, and I am glad to find that prospects are by no means 
gloomy, and the chances of better prices are hopeful, The 
unanimity amongst makers augurs well. 

With all the activity at the steel works in Wales there would 
appear scope for northern competitors, On Friday 330 tons of 
bars came from Harrington to Newport, Mon. The exports have 
been few; a‘‘ parcel” of iron to Norway, and a small consign- 
ment of rails—116 tons—to High Bridge, from Newport, Mon. 
Ironmasters have been busy with cargoes of iron ore, Blaenavon 
again scoring the largest cargo, over 2000 tons. Cardiff prices this 
week are :—Best Rubio, 11s. 9d. to 123.; Tafna, 11s. to 11s. 3d.; 
Garrucha, 10s. 9d. to lls, Cardiff freights for the Mediterranean 
generally are numerous and firm. Some of Saturday’s business 
may interest :—Gibraltar, 5s, 3d. clean ; Genoa, 7s. clean ; Bilbao, 
53, 3d. clean, 

The promoters of the London and South Wales Railway have 
duly deposited their Bill for next Session in the Private Bill office 
of both Houses of Parliament. The Bill is signed by Messrs. 
Downing and Handcock, the solicitors to the Barry Railway 
Company, and a glance at the list of promoters shows that the 
Barry Railway Company is among the chief promoters. Lord 
Windsor figuresatthe head, Messrs, Edward Davies, Archibald Hood, 
R. Forrest follow, Messrs, Morel, Insole, T, H. Riches, Rees Jones 
W. Jenkins, all well-known men, support, and it is currently stated 
in Cardiff that Lord Bute favours the scheme. The total amount of 
share and loan capital to be created is stated to be six millions 
sterling. 

The excavations in the construction of the new East Dock at 
Barry are fast coming to an end, and the massive stonework will 
soon be commenced. Six viaducts have been run across the 
lower road leading from Cadoxton to Barry Dock, and over these 
high and low-level lines are being laid to the new dock. The iron- 
work is in the hands of Messrs. C, and J. Kay, of Darlaston. 

The Barry Railway Company’s Bill has been deposited, also the 
Vale of Glamorgan Bill. These I have noticed previously. Mr. 
Conacher, son of Mr, Conacher, late manager of the Cambrian, 
has been selected as secretary for the London and South 
Wales line. 

The Swansea Harbour Trust undertaking is an important one ; 
and the time to be taken, if the measure should pass, is seven 

ears, ‘Lhe Port Talbot and Taff Vale Railways pel the Windsor 

ock scheme are now all in good order, quite endorsing the 
opinion of authorities that the session will bristle with Welsh Bills 
of the greatest importance. 

A pleasing gathering of marine engineers, Bristo] Channel Section, 
took place on Saturday in Cardiff, when a handsome presentation 
was made to the Cardiff secretary, Mr. Sloggett. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

OvER here the iron and steel trade is still improving, and a 
well sustained demand exists fcr nearly ail sorts of crude and 
finished iron. There have been comparatively few large orders 
booked upon the week; but, all things considered, there is a 





—: 
much better trade doing than at this time last year, and if 
and demand go on improving as they have done for some w dk 
t, there is every reason to —— & most satisfactory ri : 
usiness, Up to date, makers and manufacturers have been doin 
but little on foreign account, and prices for export are on th 
whole less firmly maintained than those for home demand, , 

The situation of the Silesian iron market remains favourab] 
Pig iron is in good request and a fair activity is consequently 
maintained at the blast-furnace works, and with regard to thy 
malleable iron trade there have been very good accounts received 
lately, The condition of prices is satisfactory, and there is much 
firmness exhibited generally. 

The Austro-Hungarian iron industry does not present any novel 
feature this week, If demand has been a trifle more animated 
for some articles, there are other sorts of iron which have been 
more neglected than before, and the tone of the market is a litt}, 
depressed. Pig iron is particularly quiet. In the building ang 
engineering line a fairly regular business is doing, and there hag 
likewise been some briskness noticeable in the railway department 
Quotations are not very favourable, but have been well maintained 
in most cases. 

Oa the French iron market nothing has taken place in the courss 
of last week that it would be worth while to mention, The 
different branches of the iron and steel trade are fairly occupied 
and will remain so for some time to come, a sufficient number of 
orders having been secured at the works. On foreign account few 
inquiries are being received generally. 

be employment of the iron works in Belgium has of late been 
very good, improving accounts coming in from nearly all parts 
There is an increase in demand expected after new year, and for 
the present makers are fairly content with the work that is offer. 
ing. The girder trade is exceptionally brisk, and there has also 
been a pretty lively request for railway material. The prices 
quoted are:—For Luxemburg foundry pig, 45f. p.t.; forge pig, 
44°50 to 45f. p.t. Merchant bars, f.o.b, Antwerp, No, 2, 112:50f.: 
No, 8, 117°50f., the same Belgian station ; No. 2, 117°50f: 
No. 3, 122°50f. p.t. Girders, f.o.b, Antwerp, fetch 1008. t, 
112° 50f. p.t.; the same free Belgian station, 115f, p.t, Heavy 
lates for export, No, 2, 128f., in some instances 130f. p.t.; do, 
elgian stations, 130f. to 132f. p.t. For plates, No, 3, 148f. pt, 
is quoted. Sheets are sold at 133f. to 155f. p.t., free Belgian 
station ; steel plates, 143f. to 145f.'p.t.; steel rails are offered at 
100f, to 105f. p.t. 

All through last week the favourable condition of the iron 
industry in Rheinland-Westphalia has continued, some branches 
even report an increase in demand, and a further satisfactory 
development of trade is looked forward to with much confidense, 
From the Siegerland there have been specially good accounts 
coming in, both as is the iron ore trade and the iron and 
steel departments. The ore mines have been very actively 
employed, large orders being secured for home as well as fo: 
foreign consumption. Though output in iron ore is reported to 
have considerab ly increased during the month, stocks show a 
decrease, which is the best proof of the rising demand in the crude 
iron business, 

Forge and foundry pig have remained in very good call, and so 
has Bessemer. For basic there is likewise quite a brisk inquiry 
experienced. While during the two preceding months boyers 
have been covering their demand for the first quarter, the 
contracts booked in December generally reach into the second 
quarter. On the 3lst of October the orders received at tte 
Siegerland blast furnace works amounted to 276,000 t., at the end 
of November orders for 275,000 t. had been booked, which wil! 
keep the works well engaged for some time ahead. Shipments 
during the last month have been pretty large, amounting to 
56,000 t. forge pig in the Siegerland. Output of pig iron in 
Germany, including Luxemburg, was, for November of present 
year, 489,822t., of which 131,801 t. were forge pig and spiegeleisen, 
36,708 t. Bessemer, 243,851t. basic, and 77,462 t. foundry pig, 
Output in November, 1894, amounted to 481,909 t., in October, 
1895, it was 511,262 t. From January lst to 30th of November, 
1895, no less than 5,278,393 t. were produced, against 5,061,089 t. 
for the same period the year before. 

The various branches of the malleable iron trade are stated to 
be in a most satisfactory position, and prices are firm al! round, 
There has been a good amount of orders booked upon the week, 
some of them being rather large, and the mills have, in a number 
of cases, been ob to stipulate for longer terms of delivery, 
which is considered a sure symptom of the healthy condition of 
the market. The mills will be regularly employed for about three 
to four months. At the foundries and machine factories a fairly 
good occupation is noticeable generally, and the locomotive shops 
also report themselves tolerably well supplied with new work, and 
are expecting more inquiries after New Year. 








MECHANICAL ROAD CARRIAGE NOTES. 
WE learn that Councillor R. F. Martineau, of Birmingham, is 
taking active steps in support of a Bill in the next session of Parlia- 
ment for the removal of the present light road locomotive and 
mechanical road carriage disabilities. We may hope that the im- 
portance of the subject will induce others in other towns to take 
the matter up energetically with the same object. 





It is satisfactory to learn that the efforts made by THE ENGINEER, 
to secure the repeal of the existing legal restrictions on the use of 
mechanical road carriages, are being well supported by many who 
are taking personal interest in the new vehicle. From a rote in 
the current number of our contemporary, it appears that all the 
necessary steps have been taken to bring the subject before the 
notice of the Government ; that Mr. Chaplin, as President of the 
Local Government Board, has expressed himself in strong 
sympathy with the movement, and that the memorial to him, pre- 
pared by THE ENGINEER, and signed by leading manufacturing 
firms and engineers all over the country, tas now been placed in 
his hands. The way for the introduction of a Bill has thus been 
prepared, and an association has already been formed to support 
the demand for freedom to use mechanical road carriages equal to 
that now enjoyed for horse-hauled vehicles,— Nature. 








Domestic BoILeR ExPLosions,—The following notice has been 
issued by the Grand Junction Waterworks Company to consumers: 
‘*The company have received from the Board of Trade a circular 
letter directing attention to the large number of explosions which 
have occurred during severe frost from boilers used for domestic 
purposes, and impressing upon all companies and local autho- 
rities supplying water the expediency of bringing the subject to 
the notice of their consumers, and of placing before them a con- 
cise statement of the safeguards that should be adopted in order 
to minimise the risk of accident. In compliance with the desire of 
the Board of Trade the company beg to suggest the following 
precautions :—(1) That all cisterns from which boilers are supplied, 
and particularly the pipes communicating therewith, sho d be 

laced in positions where they are not likely to be affected 

y frost; (2) that a safety valve should be fixed on 
every boiler that has not a loose, movable lid; (3) that 
should the water supply be interrupted from any cause the fire 
should be at once withdrawn until the boiler is cold and the 
water supply has been restored. It is very dangerous to put 
water into an empty boiler while hot. In giving this notice and 
making these suggestions at the instance of the Board of Trade, 
the company wish to point out that they have no responsibilities in 
the matter, and that the precautions to be adopted and carried 
out rest entirely with the householders themselves. The 
statement that it is dangerous to put water into an ompty boiler 
when hot has been disproved by experiment as described by Munro 
in his book on boilers, 
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AMERIOAN NOTES. 


(From our own Correspondent.) 

New York, December 10th. 
Iron and steel makers are preparing to close 
urchases for large quantities of Lake ores. 
Pro rations are being made to prosecute mining 
rations on & very extensive scale, The pro- 
oPition of iron and steel in 1896 will largely ex- 
oj our best year. The anxiety is to get prices 
jxed 0 that plans can be laid, contracts made, 
business pushed, Several warships and tor- 
polo boats are to be built. The present Congress 
y7i| recommend liberal appropriations for ships 
and coast defences, A Bul has been introduced 
directing the expenditure through twelve years 
of 87,000,000 dols. to put the entire coast in 
roper warlike condition. There will be no popu- 
e protest against such a measure, The steel 
ers have veen forcing prices down for a few 
wooke in their eagerness tor winter businers, but 
the rail makers have been pursuing a more con- 
gervative course, The markets are not yet re- 
covering from the effects of the panic of high 
rices last year. ‘I'he next question 18, What wall 
a do with 220,000 tons of pig iron a week, ualess 
the 175,000 mules of railroaa are to be repaired 
and 25,000 miles of road added? The industry 
jsrushing abead blindly, Tae decline in tin-plate 
material bas imparted vitality to that industry. 
Several mills are to be erected this winter. 
Bailding operations have been very extensive, 
and preparations are ia progress fur still more 
extended operations in 1896, The people have 
sent a wateb-dog Congress to Washingvon, and 
there will be no more wild legislation to unsettle 
confidence. __ 


TEMPERATURE OF ROCKS. 


In the Dscember number of the American 
Journal of Science, Professor Agassiz says: ‘‘ For 
several yeats past I have, with the assistance of 
our engineer, Mr. Preston C. F, West, been 
making rock temperature observations as we in- 
creased the deptu at which the mining operations 
of the Calumet and Hecla Mining Company were 
carried on. We have now attained at our deepest 
point a vertical depth of 4712ft., and have taken 
vemperatures of the rock at 105ft.; at the depth 
of the level of Lake Saperior, 655ft.; at that of 
the level of tne sea, 1257ft.; at that of the 
deepest part cf Lake Sugerior, 1663:t.; and at 
four additional stations, each respectavely 550ft., 
560ft., 561ft., and 1256ft, below the preceding 
one, the deepest point at which temperatures 
have been taken being 4580ft. 

"We propose, when we have reached our final 
depth, 4900:t., to take an additional rock tempera- 
ture, and to then publish in full the details of our 
observations, In the meantime it may be inter- 
esting to give the results as they stand. Tne 
highest rock temperature obtained at the depth 
ot 4580ft. was only 79 deg. Fah.; the rock 
temperature at the aepth of 105ft. was 59 deg. 
Fab, Taking that as the depth unaffected by 
local temperature variations, we have a column 
of 4475ft, of rock with a difference of tempera- 
ture ot 20 deg. Fah., or an average increase of 
1 deg. Fah, fur 223°7tt. Tis is very different 
from any recorded observations ; Lord Keivin, if 
1 am not mistaken, giving as the increase tor 
1 deg. Fab., 51ft., while the observations based 
on tae temperature observations of the Ss 
Gothard tunnel gave an increase of 1 deg. Fah. 
for 60ft. Tne calculations based upon the latter 
observations gave an approximate thickness of the 
crast of the earth, in une case of about twenty 
miles, the other of twenty-six. 

“Taking our observations, the crust would be 
over eighty miles, and the thickness of the crust 
at the critical temperature of water would be 
over thirty-one miles, instead of about seven, 
and 8°5 miles as by the other and older ratios, 
With the ratio observed here, the temperature 
at a depth of nineteen miles would only ve about 
470 deg., a very different temperature from that 
obtained by the older ratios of over 2000 deg. Fah. 
Tne holes in which we placed slow registering 
Negretti and Zambra thermometers were drilled, 
slightly inclined upward, to a depth of 10ft. from 
the face of the rock, and plugged with wood and 
clay, In these holes the thermometers were left 
from one to three months, The average annual 
temperature of the air is 48deg. Fah., the tem- 
peratare of the air in the bottom of the shaft 
was 72 deg, Fah,” 

















TRIAL TRIP OF A BLYTH-BUILT STEAMER.—After 
loading her first cargo at Tyne Dock, the steel 
‘crew steamer Hanbury, recently launched by 
Messrs, The Blyth Shipbuilding Company from 
their shipbuilding and dry dock works at Biyth, 
was taken to sea for her official trial trip in the 
Presence of one of the owners, Messrs, KE. Stock 
and Sons, Bristol, and representatives of the 
builders and engineers, Messrs, Westgarth, 
English, and Co., and during trials of speed the 
Machinery gave results satisfactory to all con- 
cerned. ‘The Hanbury is an exceptionally smart 
vessel, and is designed to run in Messrs, Stock’s 
line between Bristol, Rouen, &c., and has every 
recent improvement in the shape of machinery for 
effecting quick loading and discharging. After 
the customary toasts had been duly honoured, the 
Vessel left for Boulogne amid the best wishes of 
the party present, 

YORKSHIRE COLLEGE ENGINEERING SOcIETY.— 
At the meeting held on Monday evening, in the 
new discussion and lecture room of the Yorkshire 
College, Mr. Ernest Sykes read a paper on the 

Harvesting of Refase and the Generation of 
team,” Mr. Councillor Danison occupied the 
= After explaining what materials had to be 

ealt with as ‘‘ Refase,” the author briefly dis- 
— the various ways that are adopted in 

isposing of it, and pointed ont that experts 
acknowledged barning to be superior to any other 
method, ‘This prefereace was due to the sanitary 
Perfection of the system, as compared with the 
Serious defects of other systems, aad also to the 
jay of useful power which could be obtained 
fom it, One pouad of refase might be made to 
saat one to two pounds of water, or one ton 
: refuse might be represented asequal to 70-1, H.P. 
or one hour, The various types of destructors 
han critically discussed and allusions made to the 
failures which had unfortunately created a pre- 
Judice against destructors in general, 
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23,650. Heatina Drums for Stoves, E. Fales, London’ 
23,651. Roorina Titres and WA 1s, V. and G. Jetley, 


London. 

23,652. Gas Burness, J. Asquith, London. 

23,653. Tram, H. Allen and O. Peard, London. 

23,654. Toy Guns, H. M. Paget, London. 

28,655. Exzvators, Otis Elevator Co.—(Otis Brothers 
and Co., United states ) 

23,656. Tignes, U. Schuster, jun., London. 

23,657. Toys, H. H. Lake.—(J. S Tobitt, United States ) 

23,658. Switcnes, A. Rosenholz and H. E. Poehlmin, 
London. 

23,659. Oycizs, A. R. Wickens and C. Michaelson, 
London. 

23 660. FLoor Coverinos, J. P. Wright, London. 

. WatEs Pipss, G. Stevers, London. 

2. WATER Fi_ters, A. H. Kohlmeyer, London. 

3. SaDDLEs for Cycixs, A. Parker, London. 

. HEATING APPARATUS, F. Liungstrém, London. 

55. TREATING NickgL Oaks, L. Mond, London. 

. Dryoxc Tea, W. W. Wardle, London. 

23,667._Raisinc Suips’ Boats, B. Leslie, London. 

23,668. Carriage Doors, A. H. Rackliffe and C. 
Campbell, London. 

23,669. Cycizs, F. O. Jerram, London. 

23,670. Meruops of Licutina, P. H. Guérin, London. 

28,671. Compasses, E. Edwards.—( The Sirieix Mariners’ 
Compass Company, United States.) 

23,672. ULEANING Knives, E. Edwards.—(K. Lohoff, 
jun., Germany.) 

23,673. Eyg-cLasses, J. Cottet, London. 

23,674. LIFE-SAVING APPARATUS, W. P. Thompson.— 
(J. A. Guest and J. H. Bates, United States.) 

23,675, Knittina Macuings, W. P. ‘1hompson.—(J. LZ 
Branson, United States.) 

23,676. Cycies, W. P. Thompson.—(J. H. Lehman, 
United States.) 

23,077. Toys, W. P. Thompson.—_(A. H. Keller, United 
States.) 

23,678. Axes, W. P. Thompson.—(D. Versfeld, Cape 
Colony.) 

23,679. Pump, I. Artemkin, London. 

23,680. EyveLets, W. H. Force, M. O. Parenteau, and 
A. D. Cutler, Liverpool. 

23,681. RoLtLer Skates, A. Bosse, Liverpool. 

23,682. Drive Cuarn, A. Appleby, Birmingham. 

23,633. Beer Encines, H. J. Edwards, Liverpuvl. 

23,684. ANKLE Support, J. Coventry, jun., Liverpool. 

23,685. Cutters, C. G. B. Johnson ana C. E Keniston, 
London. 

23,686. Step Lappers, P. Marcus, London. 

23,687. Paps, F. Giraud, London. 

23,688. ——- for Coverire Eyeers, E. Kemp- 

, London. 
23,689. Automatic Guns, H. 8. Maxim, London. 
— Meascrino InstRoMenT, A. L. Doignon, 
mdon. 

23,691. Burnino Fine Furr, W. M. Russell, R. E. 
Lester, and W. M. Ernst, London. 

23,692. Dentat Appanatus, O. H. and A. F. Pieper, 
London. 

23,693. Niaut SigNaLuine of Vesseis, G. W. Tennant, 


ndaon, 

23,694. Roses for SHower Barus, &c., H. Schaffstidt, 
London. 

23,695. Frures, J. Ullmann, London. 

23,696. Castors, The Simplex Castor Company and J. 

©. C. Read, London. 

23,697. Gear Cases for Ve.Locipepss, P. Hunaeus, 
London. 

23,698. Sz_y.actinc Muuzs, H. H. Lake —(&. Charié, 
France. 

23,699. Furnaces, A. I.. Thorn and J. Grobe, London. 

23,700. Tack Macuinzs, UC. D. Hunt, Londoa. 

23,701. Vapoor GsneRaTiInG Apparatus, O. 8. Rhodes, 
London. 

23,702. Pizrcinc Sotip Metautic Incors, R. C. Stiefel, 
London, 

23,703. Propucinc Newspapers, B, F, C. Costelloe and 
J. Henderson, Londun. 

23,704. Mernop of C.ieaninc the Oonpensine Sur- 
FACES of Steam Encine Conpensers, &c., A. J. 
Boult. — (The Boilgr Capsule and Casket Company, 
Onited States.) 

23,705. Bousnine Bricks, T. Smart and C. Bennett, 
London. 

23,706. Motor Veuicixs, A. J. Boult.—(La Société Fran- 
caise des Cycles Gladiator, France.) 

23,707. TRANSFORMING CompounDs, H. 8. Blackmore, 
Londen, 

23,708. Pockets, E. J. Curran, Loneon. 

23,709. Carn Fenpers, J. L. Schuman, London. 

23,710. CurTALN Po.gs, P. B. Harvey and O. F. Harris, 
London. 

23,711. Manuracture of Cans, W. B. Page, London. 

23,712. Gas Hotpers, A. Beale, London. 
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23,713. Jomst Tones, E., A. Shorthouse and W. E. 
Astley, Birmingham. 
23,714. Toy, L. S Whitelaw and OC. R. G. Smythe, 


mdon. 

23,715 Fittine Can and _Funnet, E. Warterton, Bar- 
row-in-Furness. 

23,716. BasstnetTe Brakes, J. W. Chambers, Man- 
chester. 

23,717. Stgam Revier Vatvss, P. J. Wilson and W. E. 
Wright, Sheffield. 

23,718. Magnesium Friasa Liocat, D. Allan, London. 

23,719. Steam Boxers, J. Batey, Dublin. 

23,720. Manuractore of Feit Hats, J. Ditchfield, 


Denton. 

— Cape, &c., A. Nicholson and J. Hall, Stafford- 
shire. 

—_ Care, &c., A. Nicholson and J. Hall, Stafford- 
shire. 

— Care, &c., A. Nicholson and J. Hall, Stafford- 


shire. 

28,724. TaBies, H. Koster, London. 

23,725. SLuzve Links, W. Pearce and G. F. Spittler, 
Birmivgham. 

23,726. Nari for Use in Woop Work, T. Gill, Halifax. 

23,727. Meruop of Lusricatine, B. Robinson, Bolton. 

23,728. SmooTHiNG Irons, A. H. Maclean, Glasgow. 

23,729. Communicator fur Tramcars, ‘I. N. Dodd, 
Stockport. 

23,730. Rarmtway Courtine, W. A. Green, Abery- 
stwyth. 

23,731. APPLIANCES for Use in Saavine, 8. G. Edwards, 
Sheffield. 

23,732. Cotron Grins, M. D. Daroovala and N. H. Bel- 
gaumwala, Manchester. 

23,733. Dryina Parsr, &c., A. Masson and R. Scott, 

ndon. 
23,784. Ratsinc Borrom for Stoves, &c., T. Potterton, 
mdon. 

23,735. Gas Governors, J. Milne and H. O'Connor, 
Edinburgh. 

28,736. Day Gas Meters, J. Milne, Edinburgh. 

23,737. Gas Governors, J. Milne, Edinburgh. 

23,738. Vatves for Gas, Steam, &c., J. Milne, Edin- 

urgh. 
28,739. Rina Vatve, W. C. Blackett, Newcastle-on- 
‘yne. 
28,740. Motors, A. M. Thompson and W. W. G. Webb, 


‘ewe. 
ae Securine Srorrers to Jars, J. Milnes, Levens- 





e. 
23,742, WEAVING of TRANSPARENT MATERIAL, T. Pollok, 
Glasgow. 





ge. Paree-MAKING Macuines, J. H. Annandale, 


gow. 
23,744. Doa Muzzuzs, C. Whitleck, Wolverhampton. 
23,745. ConsTauction of Sars, R. Welford, Sunder- 


nd, 
23,746. Garven Hosz, R. Harris, Birmingham. 
~ Corps for Winrow Buinp3, &&., B. Grant, 


on. 

23,748. ADJUsTABLE HanDiEs for Cycugzs, IL. Callender, 
Jersey. 

28,749. CycLz Pepats, L. Callender, Jersey. 

<a Daess Fastenzr, W. H. Beck.—(T. H. Biggs, 


ia.) 
23,751. Pumpine, J. Gwynne and E. W. Sargeant, 
London. 
oe Gas Burner, E. T. Hughes.—(B. Smith, United 
tates. 


23,753. LuBRicatine, F. W. Golby.—(Z. Mann, Russia.) 
23,753. WasHinc Macurxes, W. shedlock, London. 

23,755. Kyittinc Macuungs, L. N. . Williams, London. 
23,756. TAMPERING with Botrizs, F. B. Aspinall, 


London. 

23,757. SHart, A. M. Arter, London. 

23,758. FireLicnters, W. P. Thompson.—(4. Frai- 
point, Belgium.) 

23,759. Smegur, W. P. Thompson.—(F. Petrag, 


ustria. 
——, Grunpine Vaccine MarteriAL, M. J. F. Schutte, 


mdon. 

28,761. Boxzs, H. E. Brammall, Liverpool. 

23,762. Spin T Lamex, G. Loewenberg, Liverpool. 
23,763. Gas BURNERS, G. Loeweubergh, Liverpoul. 
23,764. VEHICLE for Cu1LpReEn, F. E. Jones, London. 
23,765. Furnace Grates, Z. W. Baugh, Birmingham. 
= Briquette;, R. W wvlatzel and H. Hiissler, Bir- 


gham. 

23,767. Steam Borers, A. E. Hogue, London. 

23,768. Gas MANTLE;, J. D. Brouwer, London. 

23,769. Corrers, O. F. Parsons, London. 

23,770. Conveyine Coxe, J. D. Brouwer, London. 

23,771. Roap Veuicues, E. J. Pennington, London. 

23,772. Time Cueckine Apparatus, A. J. Boult —(V. 
Chtron, France ) 

23,773. Stabs, M. M. Dessau, London. 

23,774. Brackgt, J. Welby, London. 

23,775. Stegve Links, M. Middlevich, London. 

23,776. Finexx Paotector, H. J. Noonan, London. 

23,777. Fire-xscaPes, F. Birch, London. 

23,778. Forwaces, I. F. Kahn-Viollet and J. G. Fox, 


London. 
23,779. Letter Carp, W. G. Verrall, Eastbourne. 
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23,780. Burton Fastener, R. Thompson, Newcastle- 
on-Tyae. 

23,781. UmBRecua Recetver for Venicues, E. E. Sten- 
house, U:mston. - 

23,782. Pipe Connections for OxLosets, M. J. Adame, 


Loudon. 

23,783. PROPELLING InvaLID Caatrs, F. E. Wood and 
W. H. Murch, Bournemouth. 

23,784. Pen CARRYING ATTACHMENTS, A. H. Rochford, 


Dublin. 

— Tennis, &c , Bats, C. M. P. H. Triscott, 

mdon. 

23,786. Lamps, A. G. Southby, London. 

23,787. Dryine Leaves, A. H. B. aud N. W. H. Sharpe, 
London. 

23,788. SELF-o1LING TrRaM WHEELS, T. Rowbotham, 
Stock 


port. 

28,789. LaDiEs’ Be.t3, A, Dewsbury and H. Vincent, 
Ww pen, eH ° 

23,790. SasH Fastener, E, C., A., and R. Clifford, 
Wolverhampton. 

23,791. CriRcUM-SECTIONAL Motor, G. Viggars, New- 
castle-uader-Lyme. 

23,792. Game, H. O. Roberts and J. O. Roberts, 
Gloucester. 

23,793. CHarcine Sacks, E. Sherwood, Stockton-on- 


Tees, 

23,794. Steam Traps, J. Butterworth and R. F. C. 
Tonge, Manchester. 

= ROLLER Winvow Bu1nps, W. L. Byers, Sunder- 
jai 


nd. 
23,796. Frake Oarmeat Dayino Apparatus, L. Scott, 
Dublin, 


23,797. Luacace Casz for BicycLe Frames, F. Palmer, 
Gloucester. 
23,798. CycLtz Stranp or Suprort, T. and G. F. Foster, 
Bolton. 
23,799. Moutpina Macuines, J. D. Duckett and W. 
r, Carron. 
23,800. WaTeRPRoor Cottars, &c., W. O. Chisholm, 


Glasgow. 

23,801. Paper Ovrtinc Macuinery, A. L. Westwood, 
Edinburgh. 

23,802. Feepinc Animais, H. Warner and F. E. O. 
Ra’ ann, Ww. 

23,803. Nass for Rats, W. B. Maxfield.—(H.C Rump/, 


many. 

23,804. CycLe Cuarn Gear Case3, J. T. Musgrove, Bir- 
mingham. 

23,805. WHEEL Rims, W. Field and A. Halliwell, 
Huddersfield. 

23,806. _— of Carrigr Cycies, W. T. Pitt, Bir- 


ming! ‘ 

ee Ranozs, &c., H. White and J. Loving, 
rby. 

23,808. Saarr Bearinas, E. Griffiths, Liverpool. 

23,809. Wash Boiter Fire-poors, M. Sibbring, Liver- 


pool, 

23,810. Cork Drawers, J. C. Stevenson, Liverpool. 

23,811. DyNamo-ELEcTRIC GENERATORS, W. de Graff, 
Liverpool. 

23,812. Loox-our Guasses and Winpows, J. T. Dawes, 
Liverpool. 

23,813. Looms for WEAvING Wire, A. Macdougall, 
1c} ‘ow. 

23,814. Macuinery for Winpinc Yary, W. Leggatt, 
Glasgow. 

23,815. Beaminc Frames, M. Crowther, Burnley. 

23,816. ScurcnEers for Corron, W. and W. Lord, Man- 
hester. 

23,817. Smettinc Brass Scrap, R. Baumann, Man- 
chester. 

23 818. Winpow Buinp Ro usr, T. Harrison, Notting- 
am. 

23,819. TreatiInG Nitrates, R. Main and W. Donald, 

Ww. 

23,820. Pneumatic Sprines for Venicuss, T. Scott, 
G Ww. 

23,821. Takinc-up Stack in Wires, &c, R. Pritt, 
Lancaster. 

23,822. FaBRIC _, F. D. Haddon and A, A. 
k Meas 


22,823. Martys SHor Darts, M. 8. Calvert, Newcastle- 





on-Tyne. 

23,824. Dismnrectrant, &c., Powprr, A. McLeod, Man- 
chester. 

23,825. Taps or Cocks, F. C. L. Payne, Birmingham. 

23,826. Brick and Tite ManuracturE, R. T. Hughs, 
London. 

23.827. Rack for Hotprna Parenrs, J. 8. Howie, 
G Ww. 

23,828. Oi. Lamp Bones, T. F. and J. H. Braime, 

eds, 

23,829 UMBRELLA Ho.pinc ApPLiANce, H. E. Gale, 
London. 

23,830. PHotocRapHic Tripop Sranp, E. W. Porter, 
London. 

23,831. Portrery Kin, D. Chapman and W. Iiling- 
worth, Longton. 

23,832 Pneumatic Tires for Cycoies, &, E. Vasey, 
London. 

23,883, PyeuMATIC TrrEs and Rims of Cyc.zs, E. Vasey, 

ndon. 

23,834. Mxasurina SmaLtL AnoiEs, J. F. Stuart, 
London. 

23,885. Heatina CurLine Tonousgs, F, V. Schénthan, 


ndon,. 
23,836. PaoroaRaPHic Apparatus, B, G. P. Miller, 
London, 


23,837. BLock SIGNALLING on Raitways, F. W. Golby.— 
(J. Plisnier, Belgium. 

23,888 Boat, J. Piendl, London. 

23,839. Fitters, T. Linke, London. 

23,840. Lasts, A. G. Brinon, London. 

23,841. Suip’s Loc, H. G. Brain, London. 

23,842. Drivers or Canrizrs for Lazuzs, C. B. Axt, 


London. 
——, Spring Cutting AppLiance, H. Boisselier, 

mndon. 
28,844. Moorine Swivets for LicntsHips, E. Shore, 

verpoo! 
23,845. Borters, J. Donaldson and W. O. A. Lowe, 


verpoo! 

23,846. THEATRICAL Scenic Errects, G. de Leclaire and 
P. H. Boggis, Liverpool. 

23,847. Open Stoves and Cxiose Ranogs, D. Iles, 
London. 

23,848. SasH Fasrewens, D. Waller, jun., London. 

23,849. Merers for MEasuRine Spinits, C. F. Chapp, 

London. 

"ee. AppticaTion of Lasers to Borruzs, J. Auley, 

on 


on. 
23,851. Paeventina Steaminc of Winpows, A. Tite, 


mdon. 

23,852. DiapHRacMs for ExLgcrrotytic Porposss, 8. 

S. Bromhead.—(La Société Anonyme des Anciennes 

Salines domaniales de i’ Est Actien-Gesellschaft, Ger- 

many. 

a Dvestorrs, O. Imray —(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

23,854. Mountine Gone, D. Vickers and G. T. Buck- 
ham, London. 

28,855. ELectricaL Switcues, The Edison and Swan 
United Electric Light Company and C: F. Proctor, 
London. 

23,856. Poor CompusTiBLe Gasgs, L. Denayrouze, 

London. 

23,857. System of TeLEsRaPHY, &c., R. J. Crowley, 

mdon. 

23,858. Speep Gear, F. R. Simms, London. 

23,859. Steeninc Gear for Roap Carraces, F. R. 
Simms, London. 

23,860. Drivinc Gear for Bicycugs, G. J. Stevens and 
J. Hix, London. 

23,861. SrTzgam Generators, G. C. Marks.—(A. 
Montupet, France.) 

23,862 OxsTRETRIC Binpers, L. A. E:yder, London. 

23,863. Or, Lamp, A. M. Clark.—(A. Meyenserg, M. 
Wendorf, and 8. Henle, Germany.) 

23,864. Casks for Beck and Liquip;, J. D. Sprunt, 


mdon. 

23,865. THERMO-ELECTRIC Genesators, A. J. Boult.— 
A. Wunderlich. Belgium.) 

23 866. KitcHen Ranoegs, E. Smedley, Derby. 
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23,867. Fiacons, H. J. Drane, C. Moritz and P. Chant, 
mdon. 
23,868. ApveRTisine Disc, &c., R. Blacklock, Sunder- 
land. 


and, 

23,869. A Brake for Ve.ocirpepes, R. J. Brice, 
London. 

23,870. Breecues, R. T., A. W,, and A. O. Thomas, 
London. 

23,871. CaLico Printing Macuivery, J. Grime and M. 
McPhail, Glasgow. 

= Diat Exciupine Key, E. E. Stenhousv, Lanca- 


shire. 
28,873. A Game or Puzzuz, G. W. Dav's, Birming- 


ham. 

28,874. SrRisGED Musica InsTRUMENTS, G. Houghtcn, 
Birmingham. 

23,875. Pagumatic Tires, J. Mills, W. H. Ratcliff, and 
F. L. Barr, Wolverhampton. 

23,876. Burnp Rotuers, W. N. Daubeny, Bristol. 

23,877. BrusBEs, F. C. Crawford and J. A. Brayshaw, 
Manchester. 

23,878. Desk. 8. Bridge, Stourbridge. 

23,579. Om Enoines, ‘f. Warsop, Nottingham. 

23,880. PaRLouR GaME and ApPLiancss, L. M. Myers, 
Man: 


c is 

23,881. FEATHER Martrresses, G. W. Fox and J. 
Collings, Manchester. 

23,882. ScouRING Woot, W. G. Heys.—(G. Malard, 


NC 

23,883 PHorocrapHic Cameras, H. J., A. 8., and G. 
A. Spratt, London. 

23,884. MecHanicaL Stoxers, J. Proctor, Manchester. 

23,885. CLosE-sTooL, F. Stegen, Ber! 

23,886. Toy, W. Hampson, London. 

23,887. Lockine Nuts, H. H. Pearce, Bristol. 

23,888, Water Cyoxes, A. E. Ohl, Manchester. 

23,889. Burners for VapousisED Liquip Hypro- 
carBons, E. H. C. Oechlmann, Manchester. 

23,890. Looms, W. Fairweather.—(D. M. Seaton and J. 
A. Ledden, United States.) 

23,891. KitcHes RaNegs, Carron Company and W. 
Miller, Glasgow. 

23,892. Conveyine CurRENT to ELectric Motor Cars, 
W. J. McCaw, Glasgow. 7 

23,893. Stzam Generator, 8S. H. Lloyd, London. 

23,894. TaLePHones, C. L. Clarke and W. P. Theer- 
mann, Manchester. 

23,895. RecovERInc Hawsers, T. Hedley, Newcastle- 


on-Tyne. 
28,896. French, &c., PouisHes, C. F. F. Bratsch, Man- 


chester. 

23,897. Lockinc-up Apparatus for Printers, G. R. 
Hughes, London. 

23,898. Puzzuz Game, C. H. Hunsicker, Lonaon. 

23,899. Skips, J. Ragan, London. 

23,900. Lusricatine the Dress of Brick Macurnery, J. 
T. Williamson, Northumberland. 

23,901. Bicycte and other Macuinery, 8. Appleby, 
Middlesbrough. 

23,902. BisuLpHipe of Carson, F. W. Maxwell and G. 
Millard, Manchester. 

23,908. RoLLERs for Sprvninc Macurery, A. H. Briggs, 
Bradford. 


ford. 
23,904. MancracturEe of Leap Pirgs, C. A. Rowe, 
Bristol. 


23,905. Cuan Gearina, J. C. Wilson, Nottingham. 

28,906. RovcHine and Fixinc HorsesHogs, T. Dunn, 
Newcastle-on-Tyne. 

23,907. ADVERTISING on SANITARY Paper, W. Ander- 
son, Glasgow. 

28,908. Lockine Lever for Guns, J. Y. Fulton, New- 
port, Mon. 

23 909. Grass Cummney Rops, W. R. Witte.—(d. D. 
Grange, France.) 

23,910. SEMI- DETACHABLE GeaR Case, C. Smith, 
London. 

23,911. Sarety D.ivice for Tires, L. Weatherley, 
London. 

23 912. TarLBoaRD Fastenines of Carriaces, M: 8. 
Luck, London. 

23,913. ATracH'NG Mupavarps to Cycuzs, C. J. and 
G. E. Tate, London. 

23 914. Strrrur, G. K. Keates, London. 

23.915. EXTERMINATING ANIMALS, R. T. and C, 
Hughes, London. 

23,916. Buitpinc Marteriats, J. P. Deane.and W. 
Herbert, sen., London. 

+3,917. Pickers for Looms, 8. H. Fielding, London. 

23,918. Covers for Books and Porsgs, J. W. Spurrier, 


on. 

23.919. Propuction of SHapow Pictures, F. Kennard, 
London. 

23,920. Utinistine the Power of Sza Waves, B. M. 
Fletcher, Westminster. 

23,921. VENTILATING Fans, J. Jeffreys, Westminster. 

23,922. CoMPENSATING VARIATIONS Of ELECTRICAL 
Loans, Siemens Bros. and Co.—(Messrs. Siemens and 
Halske, Germany.) 

23,923. Iron, &c., BRIDGES, 8. OC. Shewell and W. Cox, 


inster. 
23, 
R. 8. Lloyd, London. 
23,925. Dyseinc Tube or Spinpiz, J. Brandwood, 





mdon. 
28,926. RirLz Ranges, W. Winans, London. 


, 


924. SypHon FiusHine Cisterns, J. R. Davies and ’ 
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927. Brntiarp and other Cuzs and Tips, H. Misener, 


p don. 
23,928. Lanp Conrivatine ImpLements, T. A. and 8. 
C. Darby, London. 

23.929. InsTRUMENT for Prayine Gortars, G Zanetti, 


on. 

23,930. Water Puriryina Apparatus, A. J. Boult.— 
(Schoeller and Co , Austria.) 

28,931. Crcotz Frames, J. 8. Foley, London. 

28,982. Baus, J. 8. Slater, London. 

23,983. Pen-HoLpERs, J. 8. Slater, London. 

23,934. ArracHinc Pneumatic Tires, W. Shave, 
London. 

So of Rerractory Orss, H. R. Angel, 


ion. 

28,936. Decorative, &c., SHeet Guass, F, L. Hancock, 
London. 

937. gag and Sorting Tea, G. M. Collom, 


ou! 

28,988. Lantern ScrEEN CoNTRIVANCE, J. Davenport 
and F. 0. Scott, London. ‘ 

23,939. Parntinc Frames, O. Linley and F. 0. Scott, 


London 

my ManvuracturE of Lino.eum, H. W. Godfrey, 
ondon. 

23,941. SatntBanD3, W. P. Thompson.—(&. L Evens, 
Australia.) 

28,942. _— W. P. Thompson.—(Z. Claviez, Ger- 
many. 

23.948. LicuTina of Streets, R. C. Quin and H. 

London. 


23,934. Srraw Propuce Presszs, J. Martland, Liver- 


23,945. Grinpinc and Currinc Apparatus, A. W. 
Rlpgstrém, London. 
—_, Sream Heatina Apparatus, O. Lindemann, 


on. 

23,947. Perroteum Burners, G. Washin , London. 

28,948. Biowrirss, G. Washington, London. 

28,949. Pastitte, W. Tarr and R. Bell and Co., Ld., 
London. 

23,950. ManuracturE of Metatuic ALLoys, C. Parna- 
cott, London. 


01 
23,951. Pweumatic Tires, F. Westwood, London. 
28,952. Evezrric Batteries, H. Fewson, London. 
23,958. Extractinc Drawino Pins, H. G. Irwine, 


ndon. 
23 954. Preveytine Lappers S.iprine, W. L. Byers, 


London. 
23,955. Gas Canpuretrer. J. W. Lee, London. 
23,956. Proves, W. E. King, London. 
— Gas Licutise Appliances, H. Tomlinson, 


on. 
23,958. Toy, H. Willis. London. 
23959 Kerrie, W. 8 Smith, London. 
23,960. Supportine Boox SuHetves, C. Chivers, London. 
23,961. Manuva Fire Enornes, J. C. Hudson, London. 
23,962. Rotume Tea Lear, W. Jackson, London. 
— Insgct Catcoine Devices, V. Percy-Smith, 


don. 
28,964 Or Srarys, T. Ferguson and H. 8. McMeekin, 
Belfast. 


14th December, 1895. 


23,965. SHurrie Guarps, C. Marshall, Bolton. 

23,965. Grain Receiver, F. W. Edwards, Birkenhead. 
23,967. CistzrN Vatves, 0. Thornett, London. 

28,963. Cup, F. Iles, Birmingham. 
23 969. Wurrzieap, C. D. Ismay, Newcastle-on-Tyne. 
23,970. Hinces, J. Adams, London. 

23,971. Sream Bories, D. Rushworth and I. M. Berry, 


Stock 
28,972. Banp Saws, A. L. Thompsen, Stockton-on- 


‘ees. 
23,973. Baick-makuye Macuinery, 8. 8. Anderson, 
Northumberland. 
23,974. ManNuFACTURE of Pickers, F. Fleming, Halifax. 
23,975. Lamp Brackets, A. J. Malby, Leicester. 
23,976. Batt Jorst Firrines, J. J. P. Barker and J. 
8. Blackwell, Leicester. 
23,977. Huss of Tension Wuee.s, J. Keen, Birming- 


23,978. ManuracTuRE of Mepats, &c., H. Grueber, 
London. 


23,979. Keys for Securina Locks, W. Menze, Man- 
chester. 
—_. Maxine Artiriciat Stronz Biocks, P. Jantzen, 


iw. 
==. PREVENTING MoisTuRE on WALLS, F. Ludewig, 
iw 


an London. 
23,983. Door Hixczs, A. Doman, Dudley. 
28,984. Extinauisnine Lamp3, J, W. Post and W. 
Carty, Conway. 
— Sack or Luccacz Exsvators, T. Harrison, 


28,982. FAsTENING RosEtrEs on Watts, L. Leipz'ger 
id R. Preuss, 


on. 

23,986. Catico Printinc Macuinss, R. D. Falconer 
and Co. and J. Blair, Glasgow. 

28,987. Saow-caRps, Pictores, &c., W. Brownlie, 

asgow . 

23,988. WatEer-TuBE Boi.ers, R. Smith, Glasgow. 

23,989, CHaraine Retorts, W. R. Herring and M. 
Graham, London. 

23,990. OPENING and CLosinc Wixpows, R. Wagner, 
London. 

a Sarety Lock for Pockets, W. A. Aylett, 


on. 
23,992, CLorHss Pec, H. Collins, ham. 
23,993. IDENTIFICATION of Pzrsons, J. D. Thompson, 


23,994. ALTERNATING Current Dynamos, A. G. Adams, 
Bedford. 


) 
23,995. Trouser Stretcuers, E. K. Heaps, Sheffield. 
28,996. Incot Movu.ps, B. W. Winder and J. Muxlow, 


Sheff 
23,997. Maxine Saponaczous Propvcts, C. Weygang, 
y- 
23,998. Deposition of Coprer, R. Morris and W. T. 
Gen on. 
23,999. Drivinc Gear for Cycuizs, 0. B. Lawson, 
24,000. SHEET Merat Boxes and Curst3, J. Harrop, 
ester. 
24,001. Spinsina Tor, W. Avery and J. Venables, Bir- 
m am. 
24,002. Heap-pizce for Bepstzaps, F. E. J. Bruhn, 


24,0038. Pomprne Apparatvs, J. Fforde, London. 
24,004. Deine Yarn, A. G. Brookes.—(@. W. Gregory, 


in tes. 
24,005. Exastic Stockines and the like, F. L. Foster, 
London. 
24,006. Szwrre Macuinegs, J. A. Titley and D. Noble, 


on. 
24,007. Cement CrusHinc Macuuies, J. ¥Y. Johneon. 
(B. Bailly, France ) 





24,008. Incanpgscent Gas Licutine, P. Barritre, 
London. 


24,009. Pweumatic Tires, A. H. Walker, London. 
24010. Besr Borrite Fituinc Macaryes, F, Sharman, 


ndaon. 
24,011. Signacuinc Apparatus for Ratways, L. B. 
Stevens, London. 
so Gas Heatina Apparatus, G. Schoonjans, 
ion. 


24,0138. Lamp Grosses, J. Brown, London. 
24,014. CLosgts, J. Forster, Liverpool. 
24,015. Compustion of CanBonypRatss, C. Wurster, 


London. 

24,016. Cornice Poxss, &c., J. B. West, jun., Man- 
chester. 
017. Proputsion Venice for Dotxs, W. 8. Simpson, 


24, 
London. 

24,018. Coat Hoists, W. Carter and The Hydraulic 
Engineering Long sag Ld., London. 

24019. Apparatus for Parntinc Batts, G. L. Hille, 


mdon. 

24,020. Sarery Fuse Devices for Evecrricat Insta.- 
Lations, Siemens Brothers and Co.—(Siemens and 
Halske, Germany.) 

24,021. Switcues for Connecrina Two or More Exxc- 
TRoMoToRS, Siemens Brothers and Co. and A, 
Bartlett, London. 

24,022. Rotter Sxares, F. C. Oliver, London. 

24,023. Consers, F. A. Hiekel, Lordon. 

24,024. Rartway Siezrina Carriacss, R. A. Briggs, 
London 

24,025 WaTER-wasTE PaEvENTING Tanks, R. A Mar- 
shall, London. 

—_ Locomotive Beartna Sprinas, I. A. Timmis, 


on. 

24,027. Skates, F. W. Golby.—(d. and P. Thielscher, 
Germany.) 

24 a PHOTO-ENGRAVING, F, Sternberg, New Bushey, 


erts. 
24.029. Batt Programmes, &, H. A. Wanklyn, 


ndon. 
24,030. Pumps, W. Fuller, London. 

24,031. Brakes, A. Reichwald.—{ The jirm of F. Krupp, 

Germany.) 
24,032. SigNaLLInG Apparatus for Raitways, G. South, 
ndon. 
24,083. Carrs, R. Vilaseca, London. 
24,034. Seer Racks, &c, T. Croft and J. Ewan, 


mdon. 
24,035. Straw and Hay Pressts J. Roots, London. 
24,036. Wnrencnes, H. Markel and N. J. Shook, 


mdon. 
24,037. Evectric Beii-rixcrxe Crock, L. H. Watters, 


mdon. 

24038. Compmnsp Srreet Sweermc and Dirt 
Exrvatina Macuring, N. B. Miller and F. Mohle, 
London. 

24,039. CycLe Sappies, L. Hokans, London. 

24,040. Prpz Benpina Macuing, D. G. Brighton and E. 
M. Venniog, London. 

24,041. ManuFactuRINc Exp Connectina Boxes for 
Tusuiak Borers, 0. T. Cayley and R. 8. Courtman, 
London. : 

24 042. Apparatus for the Rarsinc of Liqu1p or Semt- 
LIQ™D SuBpstances, &c., Lake.—(J. Horowitz, 
France ) 

24,048. Woxpows with Summa SasHes, W. B. Bird, 
Grays, Essex. 








SELECTED AMERIOAN PATENTS. 
From the United States Patent Office Official Gos:tte, 


547,043, Recririer ror Evectricat CurRENTs, W. J. 
Still, Toronto, Canada—Filed December 24th, 1894. 
Claim.—The combination with the :haft, the motor 
B, having the armature B? secured on the q 
commutator insulated from the shaft and vided 
with metallic sections in the central ion, ead 
rings having oo extending into recesses in the 
sections diametrically opposite each other, brushes 
held in contact with the end rings and connected by 
wires to the main alternating current wires, and two 
carbon brushes located upon sections of 0) ite 
panty. and carrying off the continuous current from 
commutator, of a dynamo, the field magnets of 








which derive current from a shunt from the main 

alternating current wires, and a short circuited arma- 

ture com: of metallic end rings insulated and 

su on the common and connected 
ther by pve pang Sees and a cylindrical core 

loose on the shaft and 

bet the field magnets, w! 

maintain such core from rotating, all the parts being 

arranged to co-act, as and for the purpose specified. 

547,259. Nut-Leck, E. A. Hill, Chicago, Ill.—Filed 
April 19th, 1895. 

Claim.—-The combination with the threaded bolt and 


[547.259] 








wise of the bolt length, to with its extremity 
the adjacent lateral face of the bolt terminal and 
——r interlock therewith, substantially as de- 
8c 4 


547,180, Water Meter, L. H. Nash, South Norwalk’ 
Conn,—Filed November 10th, 1894. 

Claim.—(1) In a water meter, the combination with 

a chamber having spherical end-walls of a piston 

having spherical ends operating therein with an orbit 
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motion. (2) In a water meter, the combination of a 

chamber having spherical end-walls of a p'ston having 

spherical ends operating therein with an orbit motion 

and having also a motion of rotation around its axis. 

547,222. Cartrivcs, H. Maxim, New York, N.Y.— 
filed April 13th, 1895, 

Claim.—(1) A charge for a cartridge consisting of an 
explosive in the form of a rod or strips having a 
plurality of parallel perforations extending at right 
avgles to or transversely across its greatest length or 
axis, as set forth. (2) A e for a cartridge con- 
sistiog of au explosive in the form of a rod or strips, 
havivg a plurality of Jel perforations extend: 
at right angles to or transversely across its greatest 
length or axis, such perforations being arranged in 
series, the perforations in each series alternatirg with 
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- 
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those in the other, as described. (3) A cartridge con- 
taining an explosive charge in the form of longitudinal 
rods or a. each having a mam of transverse 
parallel perforations, whereby when the cartiidge is 
inserted in the bore of a gun, said perforations will 
extend in a direction at right angles to the longi- 
tudinal axis of the bore, 
647,210. Marine Prorgiuzr, H. Haussmann 
Chicogo. Ill.—Filed September 27th, 1893. 

Claim.—A propeller, the blades of which are in the 

form of involuts spirals arranged at angles to the 






axis of the propeller shaft, and one half of said blades 
at angles reverse to the other, all of said blades being 
straight in cross-section, substantially as described. 


647,215. Portasie Evecrric Daitt, J. W. Jaimison, 
Vallejo, and J. M. Edmunds, Napa, Cal.—Filed 
December 


Cla: na a standard, an extended base 
slotted longitudinally for adjusting the standard 
ly alopg the plate, and mechanism by 
dard is adjustably secured thereto. 
clamping jaws at right angles with each other, one of 
said jaws being adjustably secured to the stan- 
dard, a sleeve passing through the other i 
and adjustably secured therein, a yoke xed 
to one end of the sleeve carr a drill shaft, 
and feed mechanism at right angles with the sleeve, 


a driving shaft extending zh the sleeve, bevel 
a by which power from said shaft is transmitted 
the drill shaft, an electric motor su by 
extensions of the field magnets, said exte’ te | 
flanges R formed upon them, and clamps 8 insula’ 
from the flanges, and secured thereto, whereby the 
motor is insulated from and clamped to the sleeve, so 
as to change position with the sleeve, a pinion fixed 
upon the motor shaft, and a gear wheel fixed upon the 
main dri shaft, with which the pinion engages, 
hereby motion is transmitted from the motor to 





its reduced non-circular terminal, of the threaded nut 
having a projecting jaw bent directly inward and side- 





drive the drill, whatever position it may occupy. 


———— 
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547,069. Rotary Frecp Moror, J. 
eet Germany.— Filed October Win, lang. 

im.—(1) The combination with two ring me 

Lane face to face, and Provided with plureett 
5 to produce a rotating netic field he 
space between the ring members, of a rotatable tte 
ber situated in the space between said ting mene 
soeeee | to be rotated by said field, substantial” 
escribed. (2) The combination With two tag 








members placed face to face and provided wit} 
ohase windings to produce a rotating ee - 
in the space between the ring members, of a rotatable 
member situa‘ in the space between said 
members and adapted to be rotated by said field 
ang ol beer ig = ring B soy very relatively to 
vi e 8! of the ro’ field, 

as described. , . substantially 


547,096. Can Wxeet and Metuop or P 
Bame, ~ J. Taylor, Bound Brook, ir pe 
July 16th, 1895. 

Claim —(1) The method of making a car wheel 
which consists in providing a metal ring, hoop, of 
tire, heating the sams t» required temperature to 
establish with another metal in a molten state to 
form the body of the wheel, and introducing the same 
into a mould before the moment of pouring, ang 
chilling the flange, of the same metal as said body, 


547096] 








substantially as and for the purposes described, 
The method of making a pai aon which poe 
providing a steel ring, hoop, or tire, heating the same 
t» required temperature to weld to iron in a highly 
molten state and introducing it into a mculd just 
before the moment of pouring of the iron, and ¢ 
partially the iron flange at the same time, substanti. 
ally as and for the purposes described. 


547,172. Brastina Saieip, M. J. Maguire, Boslon, 
Mas; —Filed June 10th, 1895. 





Claim.—A blast confiner or shield, consisting ofa 
mat of interlaced and compressed wire, and metallic 
retaining bands therefor, substantially as described. 


547,190, TurasHinc Macutne, &. F. Stafford, Brit, 
Pa.—Filed April 9th, 1895. 


hi hinati 





Claim.—In a ing , the 
the cylinder casing, each end whereof is composed o! 
thin sheet metal plates one above the other, a bracket 
for the shaft-boxes bolted to the outer face of each 
lower plate at its top edge, said brackets being formed 
with a depression in ‘aces, and a correspond- 
ing notch being formed in the adjacent edge of the 
= to which each is bolted, and a notch correspond- 

g in form to the outer contour of the upper half of 
the box being formed in the lower edge of each plate, 











which constitute the upper part of the ends of said 
casing, t-boxes mounted one in each of sai 
brackets to be adjusted longitudinally therein, their 

adapted to project within the aper- 
tures in the ends of the casing formed by the sai 
notches in said plates, the shaft mounted in said 
boxes, a driving pulley mounted on each end of said 
shaft to overhang the outer ends of said boxes, and 4 
pulley for transmitting motion to the other mechanism 
mounted alongside one of said driving pulleys, all 
substantially as set forth. 
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